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Abstract. A complete list of bat records available from Tajikistan was compiled from the literature and from new
records, based mainly on field studies made in 2016. The record review is complemented with distribution maps,
summaries of distributional status of the particular bat species, notes on their taxonomy, and records of their
arthropod ectoparasites. From the territory of Tajikistan, at least 416 records of 20-21 bat species belonging to
3—4 families are known; viz. Rhinolophus ferrumequinum (Schreber, 1774) (47 record sites), R. bocharicus KaSenko
et Akimov, 1918 (29), R. hipposideros s.1. (25), Rhinolophus aff. lepidus (5), R. hipposideros (André, 1797) s.str.
(6), Myotis blythii (Tomes, 1857) (42), M. emarginatus (Geoftroy, 1806) (17), M. davidii (Peters, 1869) (24),
M. bucharensis Kuzakin, 1950 (2), Vespertilio murinus Linnaeus, 1758 (14), Eptesicus serotinus (Schreber, 1774)
(26), E. ognevi Bobrinskoj, 1918 (17-18), E. gobiensis Bobrinskoj, 1926 (1-3), Hypsugo savii (Bonaparte, 1837)
(17-18), Pipistrellus pipistrellus (Schreber, 1774) (61), P. kuhlii (Kuhl, 1817) (4), Nyctalus noctula (Schreber, 1774)
(4-5), Otonycteris leucophaea (Severcov, 1873) (12), Barbastella caspica Satunin, 1908 (29), Plecotus strelkovi
Spitzenberger, 2006 (21), Miniopterus cf. pallidus Thomas, 1907 (0-1), and Tadarida teniotis (Rafinesque, 1814)
(13). Based on the results of molecular genetic and detailed morphological analyses, the populations of small-sized
horseshoe bats formerly assigned to Rhinolophus aff. lepidus were found to represent a new separate species of
the Rhinolophus macrotis group, which is here described. Echolocation data are given for 13 bat species from
Tajikistan; in five species, Rhinolophus bocharicus, R. aff. lepidus, Eptesicus ognevi, Otonycteris leucophaea, and
Barbastella caspica, these data are reported for the first time. Arthropod ectoparasites were newly collected from
two species of bats in Tajikistan (Rhinolophus aff. lepidus and Eptesicus ognevi), while in 13 other bat species,
data on their ectoparasites are available in literature; of them from eight species, additional parasites were newly
collected. At least 42 species of ectoparasites belonging to eight families were recorded from Tajikistan in total and
the following seven taxa of five families are here reported from the country for the first time: Phthiridium szechuanum
(Theodor, 1954) and Sarcoptiformes fam. sp. (from Rhinolophus aff. lepidus), Spinturnix carnificina (Koch, 1839),
Steatonyssus pseudoheteroventralis Orlova et Anisimov, 2023, and Miyatrombicula sp. (from Eptesicus ognevi),
Spinturnix nobleti Deunff, Volleth, Keller et Aellen, 1990 (from Hypsugo savii), and Macronyssus barbastellinus
Dusbaébek et Pincuk, 1971 (from Barbastella caspica).

Key words. Distribution, echolocation, taxonomy, Rhinolophidae, Vespertilionidae, Miniopteridae, Molossidae,
ectoparasites, Ischnopsyllidae, Nycteribiidae, Spinturnicidae, Macronyssidae, Trombiculidae, West Turkestan,
Central Asia, Palaearctic.
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INTRODUCTION

The territory of Tajikistan (ca. 142,600 km?) represents the south-eastern natural limits of West
Turkestan and the easternmost extent of the Mediterranean arboreal zone in its widest sense.
West Turkestan, formerly also known as Russian Turkestan, is a part of Central Asia conquered
by the Russian Empire, as a whole at the end of the 19th century (see also Benda et al. 2011). It
is a mostly arid lowland region, naturally well demarcated — in the west by the eastern shore of
the Caspian Sea, in the east by the highest ridges of the Pamirs and Tien-Shan. Only in the south
the borders were created rather politically, although for demarcation of the southern border of
Tajikistan the riverbeds of the Pamir — Pang — Amudaré (Amu Darya) rivers were used, and in
the west, the Kopetdagh Mountains form a natural border between Turkestan and Persia. All the
Turkestani mountainous areas eastwards up to the western Tien-Shan represent the easternmost
parts of the distribution ranges of the Mediterranean faunal elements among bats (Rybin et al.
1989, Horacek et al. 2000).

Tajikistan is the smallest country that emerged from Russian Turkestan, its territory makes
up only about 8% of the West Turkestani area, however it is one of the most diversified. Along
with Kirghizstan, it is a mountainous country, in its physical geography clearly distinct from the
remaining, mainly lowland countries of West Turkestan, i.e. Kazakhstan, Uzbekistan, and Turk-



menistan. Tajikistan is situated in the south-eastern corner of West Turkestan and is composed of
two distinct regions, the western and northern rather low parts created by the Sirdaré (Syr Darya),
ZarafSon, and Amudaré valleys and fringed by the westernmost Tien-Shan ridges, and the eastern
part comprising high ridges and mountain plateaus of the Pamirs (Fig. 1). Therefore, the altitude
span in Tajikistan is enormous, it is the largest among all West Turkestani countries; the lowest
point being near Fotehobod at 292 m a. s. l. in the Sirdaré lowland, the highest point is the Somoni
peak in the Pamirs at 7495 m a. s. . Besides hypsometry, the two parts differ markedly from each
other in their climate, vegetation, fauna, and population density. The western part is characterised
by arid steppes, while in the eastern part, the mountain tundra is prevailing.

The fauna of Tajikistan has been documented for more than 150 years; initially just as a part of
collections made by explorers of Central Asia at the times of the gradual Russian seizure of the
West Turkestani territory. Concerning bats, the oldest records from Tajikistan before the turn of
the 19th and 20th centuries were made by Nikolaj Alekseevi¢ Severcov (1827-1885; originally
Sévercov” [ChBepros], also spelled as Severtzov or Severtzoff; for details on his travels see
under Eptesicus gobiensis below), Valerian Fridrihevi¢ Russov (1842-1879; for details on his
travel see under Eptesicus gobiensis below), Lev Semenovi¢ BarSevskij (1849-1910; also Leon
Barszewski), Bronislav Lidvigovi¢ Grombéevskij (1855-1926; also Bronislaw Grabéewski),
Nikolaj Alekseevi¢ Zarudnyj (1859-1919; also spelled as Sarudny, Ssarudny, Zarudnoi, Zarudny,
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Fig. 1. General map of Tajikistan showing the main geographic features (pale grey shaded = area above 1000 m a. s. 1.,
dark grey shaded = area above 2000 m a. s. 1.); Kz. = Kazakhstan.




Table 1. Composition of the bat fauna of Tajikistan and the number of records of particular species according to subsequent
reviews

species Bobrinskoj 1925, 1926 Bogdanov 1956a Habilov 1992 this review
Rhinolophus ferrumequinum 6 32 47
Rhinolophus bocharicus - 3 20 29
Rhinolophus hipposideros s.1. 1 4 21 25
Rhinolophus kirghisorum sp. nov. - - - 5
Rhinolophus hipposideros s.str. - - - 6
Mpyotis blythii 1 3 27 42
Myotis emarginatus 1 1 10 17
Myotis davidii 5 6 16 24
Myotis bucharensis - 1 1 2
Vespertilio murinus - 1 9 14
Eptesicus serotinus 4 6 19 26
Eptesicus ognevi 3 4 9 17-18
Eptesicus gobiensis 1 1 3 1-3
Hypsugo savii 1 - 13 17-18
Pipistrellus pipistrellus 5 11 39 61
Pipistrellus kuhlii - - - 4
Nyctalus noctula 1 1 5 4-5
Otonycteris leucophaea 2 2 7 12
Barbastella caspica - 4 20 29
Plecotus strelkovi 1 2 13 21
Miniopterus cf. pallidus - - 1 0-1
Tadarida teniotis - 1 4 13
total records 26 57 269 416422
total species 12 17 19 20-21

Zarudnyy), Dmitrij Konstantinovi¢ Glazunov (1869-1913; for details on his travels see under
Nyctalus noctula below), Aleksandr Nikolaevi¢ Kaznakov (1871-1933), and Boris Alekseevic
Fedc¢enko (1872—1947; for details on his travels see under Hypsugo savii below). With the excep-
tion of Severcov, who published his findings and descriptions by himself (Sévercov” 1873a, b,
1879a, Severtzoff 1876; see also Tihomirov” & Koréagin” 1889), the bat specimens collected
by the other explorers were only deposited in the museums in Saint-Petersburg or Moscow
and later examined and published by Satunin” (1910) and Bobrinskoj (1925, 1926). This initial
period resulted in 18 records of at least nine bat species from the current territory of Tajikistan,
although mostly from its northern and eastern parts (including the Pamirs), proper units of the
Russian Empire (parts of the Governorate General of Turkestan), while the western and central
parts remained within the Emirate of Bukhara, a vassal state of Russia. From this stage of rather
unintentional bat collections, the following species are known from the present-day territory of
Tajikistan (under current taxonomy): Rhinolophus hipposideros s.1., Myotis davidii, Eptesicus
serotinus, E. gobiensis, Hypsugo savii, Pipistrellus pipistrellus, Nyctalus noctula, Otonycteris
leucophaea, and Plecotus strelkovi, and perhaps also Epfesicus ognevi (for details see under this
species below). Interestingly, it is a combination of (currently) very common and very rare species.
Among the results of these travels, a description of a new taxon appeared, Plecotus leucophaeus
Severcov, 1873 [= Otonycteris leucophaea], being the first bat species described from Tajikistan.

In the subsequent stage, when the Russian/Soviet rule in West Turkestan became well estab-
lished, the bats and other mammals of Tajikistan started to be studied more systematically by
professional zoologists, viz. Mihail Konstantinovi¢ Laptev (1885-1948), Vladimir Akovlevi¢



Lazdin (1887-1916), Nikolaj Alekseevi¢ Bobrinskoj (1890—1964; his surname spelled by himself
as Bobrinskij after 1940), Mihail Pavlovi¢ Rozanov (1891-1966), Boris Stepanovi¢ Vinogradov
(1891-1958), Roman Nikolaevi¢ Meklenburcev (1905-2002; also spelled as Meklenburtsev),
and Aleksandr Petrovi¢ Kuzakin (1915-1988; also spelled as Kusjakin, Kuzjakin, and Kuzyakin).
Nikolaj A. Bobrinskoj, as a first of them, travelled to the Emirate of Bukhara before the WWI in
1914 and collected a series of bats there that brought the first evidence of Myotis blythii, M. emar-
ginatus, and Eptesicus ognevi from the present-day Tajikistan, and the latter bat was first described
as a species (Bobrinskoj 1918). Bobrinskoj (1925) published the first comprehensive review of
bats of the whole West Turkestan, and from Tajikistan, he mentioned 26 records of twelve species
(Table 1). Additional data on bats were gathered by the Tajikistan Complex Expedition carried out
in 1932 and several other collection expeditions (Rozanov 1935, Vinogradov 1935, Meklenburcev
1936, Bobrinskoj & Kuzakin 1937, Laptev 1937, Kornev 1941, L'vova 1945). Important results
of this period are the descriptions of Myotis mystacinus pamirensis Kuzékin, 1935 [= M. davidii]
from the Pamirs and M. longicaudatus bucharensis Kuzéakin, 1950 [= M. bucharensis] from
south-western Tajikistan.

Shortly after the WWII, Oleg Pavlovi¢ Bogdanov (1925-2007) started a complex research of
the West Turkestani fauna. He specially focused also on bats and made a series of new records
and observations also from Tajikistan (Bogdanov 1952, 1953a, b, 1954, 19564, b). He summarised
the results of his research along with a review of the previous effort in the first detailed overview
of distribution and field data on bats of Tajikistan (Bogdanov 1956a) and presented altogether
57 records (species vs. locality) of 17 bat species from the country (Table 1). The following period
yielded only a few new bat records from Tajikistan until Tolibdzon Kadyrovi¢ Habilov (*¥1953; also
spelled as Khabilov) became a leading person of the bat research in West Turkestan and namely
in northern Tajikistan, he published a series of papers dealing with distribution and biology of
bats (e.g., Habilov 1979, 1980, 1982, 1986, 1988, 1990, 1991, 1995, Khabilov 1989a, b, Habilov
& Zyranova 1995). After a decade of intensive work, a comprehensive monograph Fauna of the
Republic of Tajikistan. Volume XX. Part VII. Mammals. Bats (Habilov 1992), reviewing all data on
bats available at that time, was published as a basis for Habilov’s doctoral thesis (Habilov 1993).
This voluminous book summarised most of the data on bats from the country, and besides his
own, it included those present in several new distribution papers (Cernyev 1958, Serbin 1968,
Medvedev et al. 1984, Malinovskij 1988), in new collection catalogues and reports (Kuzakin 1934,
1935, Rossolimo & Pavlinov 1979, Baranova et al. 1981, Habilov 1983), and in traditional and
new compendia of the Russian/Soviet fauna (Satunin” 1914, Ognev 1927, 1928, Kuzakin 1944,
1950, 1965, Bogdanov 1953a, Strelkov 1963). In total, Habilov (1992) summarised 269 records
of 19 bat species of Tajikistan (Table 1).

After a certain interruption in the research effort, the most recent stage of bat surveys occurred
only in the last decade (ca. 2012-2021). In this period, numerous papers were published by T. K.
Habilov and his student Dilbar Ergagovna Zohidova (née TadZibaeva), sometimes with other col-
laborators (Habilov & TadZibaeva 2013, 2014a, b, 20164, b, 2018, 2019a, b, 2020a, b, ¢, 2021a,
2022a, b, 2023, Khabilov & Tadzhibaeva 2013, Tadzibaeva 2015, 2018, Tadzibaeva & Habilov
2016a,b, ¢, d,2017a,b, ¢,2018,2019a, b, ¢, d, e, 2021, Muratov et al. 2017, Habilov et al. 2018,
Kazakov et al. 2020). This research mainly revised the bat fauna of known roosts in the northern
part of Tajikistan (Sugd Province), but also brought some limited data on bats from localities all
over the country. This recent stage of research has not yet been reviewed and represents a part of
the data material summarised here.

In this review, we present new records of bats from southern and south-western Tajikistan made
during a research trip in May 2016. We consider these records (59 records [species vs. locality] of
16 species) of a certain value as these parts of Tajikistan were traditionally less studied concerning



bats than the northern regions (see Tadzibaeva & Habilov 2019d) and we present them in the
context of all known data on the bat distribution in the country. For the complete faunal review,
we revised all available literature sources, all the above mentioned, plus collection catalogues and
taxonomic reviews related to the distribution data on bats of Tajikistan (Strelkov 1983a, 1986,
1988, Benda & Tsytsulina 2000, Borisenko et al. 2001, Kaskarov & Mitropol’skaa 2004, Benda
et al. 2006, 2011, 2012, 2016a, b, 2022, 2024, Benda & Gaisler 2015, Spitzenberger et al. 2006,
Uvizl & Benda 2021a, Uvizl et al. 2024, etc.).

Besides the new records and an updated review of published records of particular bat species,
we also revised sources published in the 19th and early 20th centuries presenting records of bats
supposedly from Tajikistan (and namely from the Pamirs) with the aim to confirm or reject their
real or alleged Tajikistani geographical origin. Since the phylogenetic relations of the Tajikistani
bat populations have not yet been evaluated properly, we review the knowledge of the taxonomic
opinions concerning particular species and also the taxonomic and nomenclatural details on the
names originating in Tajikistan as well as Turkestan. For the first time, we gathered and studied
data on echolocation calls of the Tajikistani bats and our results are included. Since we collected
also bat parasites, we present and comment the data on the ectoparasites of bats in Tajikistan, both
new records and from published reports. As a whole, we present a revised and as complete as
possible review of the distribution, taxonomy, echolocation, and ectoparasites of bats of Tajikistan.
A part of this review is also a description of a new bat species from West Turkestan.

MATERIAL AND METHODS

Distribution

The lists of records (arranged in chronological order, in the published data according to the year of publication) include,
for each item, the following information: name of the locality (each record is primarily listed by the name of the nearest
settlement or notable physical feature) in its original form, transliterated to the Latin script from the Tajik cyrillic script
(according to the system in Table 2), the currently used name of the locality (in case it differs from the original) is placed
in square brackets, in the Latin script transliterated from the Tajik cyrillic; in brackets, serial number of the locality is
given as indicated in the map; description of the record site, date, number of recorded bats with indication of their sex,
age, and physiological condition (for details see Abbreviations below), and a reference to a museum collection, are added.
The published distribution data available until the end of 2022 are mentioned.

In the plain text, the toponyms are mentioned in their current versions and spellings (transliterated to Latin), excep-
tions are the names of large cities (e.g., Moscow, Saint-Petersburg) or mountains (e.g., Tien-Shan, Pamirs, Urals). The
orographical division of West Turkestan follows that by Merzlyakova (2002).

The newly collected specimens from the 2016 trip are currently deposited in the collection of the National Museum,
Prague (NMP); however, approximately a half of the specimens will be transferred to the collection of the Hugand State
University (HSU). The specimens that are currently a proper part of the NMP collection bear the five-numeral collection
ID numbers, the specimens that are not a part of the collection bear the field numbers (a four-numeral number with the
prefix pb-); after the transfer to the HSU collection they will receive their proper collection ID numbers.

Sound recordings and analysis

Acoustic recordings were made in the field using a portable ultrasound detector D-240x (Pettersson Elektronik AB,
Uppsala, Sweden) set on the time-expansion mode connected to Edirol R-09HR recorder (Roland Corporation, Los Ange-
les, USA). The analysed bat calls were recorded in three situations, (1) bats in their roosts, (2) free flying and foraging
bats under natural conditions, and (3) handled individuals netted or caught in their roosts. The recordings were analysed
with the Bat Explorer 2.1.9.1 software (Elekon AG, Switzerland). Time-expanded sequences (expansion factor 10) were
digitised at the sampling rate 48 kHz with 16-bit precision and saved as *wav files; oscillograms, power spectra, and
spectrograms were evaluated.

For each echolocation call pulse, the following parameters were measured (see Table 5): pulse duration (D), start
frequency (SF), end frequency (EF), frequency of maximum energy (peak frequency, PF), and inter-pulse interval (IPI,
the time between two consecutive pulses). In most cases, we used only high quality recordings for the analyses.

In total, we analysed 61 call sequences (753 pulses) of at least 13 bat species (Table 5). Most figures of spectrograms
of echolocation sequences in the text serve as an illustration of real field conditions, and, hence, they show real time of
particular recordings on the time axes.



Table 2. Conversion table for transliteration of the Tajik, Kirghiz, and Russian Cyrillic scripts to the Latin script (ordered
according to the Latin alphabet)

Cyrillic Latin Cyrillic Latin Cyrillic Latin Cyrillic Latin
A, a A, a D, F,f T, n L,1 10, 1w S,8
A, 5 A, a 0,0 F, f M, M M, m Tt Tt
b,6 B,b I,r G, g H, u N,n V,y U,u
I, C,c F,r G, g H, u N, n v,y U, a
Y,y G ¢ X, x H,h 0,0 0,0 10, 10 U, 0
9,4 C.¢ X, X Hh 0,0 0,6 B,B V, v
I, n D,d U, u Ii IL o P,p bl, b1 Y,y
E,e E,e Li ii K, K Q,q 3,3 7,z
B, & E,é n, i L1 P,p R, r K, x 7,7
2,5 E, ¢ W, it 1j C,c S,'s b, b '
B, % E, & K, k K, k I, m S, 8 b, b "

>

Molecular genetic analysis

The genomic DNA was extracted from alcohol-preserved tissue of the museum specimens using Geneaid Genomic DNA
Mini Kit. We targeted the complete mitochondrial gene for cytochrome b as it was frequently used in previous studies
focused on bats. The genes were amplified with the primers mtDNA-R3-F (TGGCATGAAAAATCACCGTTGT; Puech-
maille et al. 2011) and CytB-H (CTTTTCTGGTTTACAAGACCAG; Weyeneth et al. 2008). The PCR amplifications of
the complete cytochrome b gene were treated as in Uvizl et al. (2024). The PCR products were Sanger-sequenced from
both sides using the PCR primers by Macrogen, Inc. (Amsterdam, the Netherlands).

Sequences were edited and aligned using the MAFFT plugin (Katoh & Standley 2013) in Geneious 11.0.5 (https:/
www.geneious.com). Sequences were translated to amino acids to check for the presence of stop codons, which would
indicate pseudogenes have been amplified. The final cytochrome b dataset was supplemented with available sequences
of related Rhinolophus species from GenBank. The GenBank Accession Numbers of the newly defined haplotypes are
listed in Appendix 2, along with the GenBank sequences extracted from published studies.

Phylogenetic analyses were run maximum likelihood (ML). The appropriate nucleotide substitution model was
selected based on the Bayesian information criterion (BIC) by ModelFinder (Kalyaanamoorthy et al. 2017). We infer-
red the maximum-likelihood tree using the partition model in IQ-TREE (Nguyen et al. 2015). Searching for the best-
scoring ML was performed by ultrafast bootstrap (UFBoot; Hoang et al. 2018) with 1,000 bootstrap and 1,000 topo-
logy replicates. To verify robustness of the ML tree, the branch supports were evaluated using SH-like approximate
likelihood ratio test (SH-aLRT; Guindon et al. 2010) and a Bayesian-like transformation of aLRT (aBayes; Anisimova
et al. 2011). SH-aLRT was performed with 1,000 replications. aBayes branch support was used instead of Bayesian
posterior probabilities because aBayes is more conservative, more robust to model violation and moreover exhibits the
more confident resolution (Anisimova et al. 2011). The ML, SH-aLRT and aBayes analysis were run on IQtree web
server (Trifinopoulos et al. 2016).

Ectoparasite processing
Arthropod ectoparasites were collected directly from the captured bats and preserved in alcohol, all original records were
made during the field trip in May 2016 (see above). All specimens were collected by P. Benda, A. Reiter & M. Uhrin,
currently they are housed in the Martin Sev&ik private collection (Nitra, Slovakia); this information is not repeated in the
lists of parasite records below. Parasite specimens of the families Ischnopsyllidae and Nycteribiidae were simply examined
using light microscope. Some selected specimens of the families Macronyssidae, Spinturnicidae, and Trombiculidae were
examined with the microscope in detail and a selection of specimens was mounted in the ‘Liquid de Swan’ (Swan 1936)
to permanent microscopic slides. The parasites were determined with the help of identification keys; viz. Ischnopsyllidae:
Hopkins & Rothschild (1956) and Smit (1960); Nycteribiidae: Aellen (1959b), Theodor (1966, 1967), and Hirka (1984,
1997); Macronyssidae: Till & Evans (1964), Ah & Radovsky (1967), Radovsky (1967), Stanyukovich (1997), and Orlova
& Anisimov (2023); Spinturnicidae: Evans (1968) and Deunff et al. (1990, 1997); Trombiculidae: Kudrasova (1978).
The lists of ectoparasite records (arranged in taxonomical, alphabetical, and/or chronological orders) include, for each
item, the following information: name of the family, species name, number and stage/sex of the specimens recorded/
examined, number and sex of hosts, name of the site, date of collection, and collector name. According to these data, the
new record is detectable in the Records paragraph, where the circumstances of the host finding are available. Taxonomy
and nomenclature of ectoparasites follow: Ischnopsyllidae: Ioff et al. (1946), loff et al. (1953), Hopkins & Rothschild
(1956), Rybin (1961); Nycteribiidae: Maa (1965, 1975); Ixodidae: Filippova (1977); Argasidae: Mans et al. (2021);



Macronyssidae: Micherdzinski (1980) and Orlova et al. (2015a); Spinturnicidae: Rudnick (1960) and Uchikawa et al.
(1994); Trombiculidae: Mularskaa (1973) and Kudrasova (1978). The terminology used in Trombiculidae follows Ver-
cammen-Grandjean & Langston (1976), Goff et al. (1982), and Kudrasova (1998); for dimensions taken in this group see
Abbreviations, the dimensions are given in micrometres (pm).

ABBREVIATIONS

Dimensions

EXTERNAL. LC = head and body length; — LCd = tail length; — LAt = forearm length; — LA = auricle length; — LT = tragus
length; — LaFE = horseshoe width.

CRANIAL. LCr = greatest length of skull incl. praemaxillae; — LOc = occipitocanine length of skull; — LCb = condylobasal
length of skull; — LCc = condylocanine length of skull; — LaZ = zygomatic width; — Lal = width of interorbital constric-
tion; — Lalnf = rostral width between infraorbital foramens; — LaN = neurocranium width; — LaM = mastoidal width of
skull; — ANc = neurocranium height; — LBT = largest horizontal length of tympanic bulla; — CC = rostral width between
canines (incl.); — M>M? = rostral width between third upper molars (incl.); — CM? = length of upper tooth-row between
canine and third molar (incl.); - LMd = condylar length of mandible; — ACo = height of coronoid process; — CM3 = length
of lower tooth-row between canine and third molar (incl.).

EctoparasiTEs. AW = distance between scutal anterolateral setae; — PW = distance between scutal posterolateral setae;
— SB = distance between sensilla; — ASB = distance from extreme anterior margin of scutum to the level of sensillary
bases; — PSB = distance from extreme posterior margin of scutum to the level of sensillary bases; — SD = length of scu-
tum (ASB+PSB); — AP = distance from anterolateral to posterolateral scutal setae on one side; — AM = length of scutal
anteromedian seta; — AL = length of anterolateral scutal setae; — PL = length of posterolateral scutal seta.

Collections

BMNH = Natural History Museum, London, United Kingdom; — CUP = Department of Zoology, Charles University, Pra-
gue, Czech Republic; — FMNH = Field Museum of Natural History, Chicago, U. S. A.; — HSU = Hugand State University,
Hugand, Tajikistan; — HNHM = Hungarian Natural History Museum, Budapest, Hungary; — IZPAN = E. N. Pavlovskij
Institute of Zoology and Parasitology, National Academy of Sciences of Tajikistan, DuSanbe, Tajikistan; — MHNG =
Natural History Museum, Geneva, Switzerland; — MZLU = Museum of Zoology and Entomology, Lund University,
Sweden; — NMP = National Museum (Natural History), Prague, Czech Republic; - RMNH = Naturalis Biodiversity
Center, Leiden, the Netherlands; — SAGU = Mirzo Ulugbek National University of Uzbekistan (formerly Central Asiatic
State University), Toshkent, Uzbekistan; — SMF = Senckenberg Research Institute and Natural History Museum, Frankfurt
am Main, Germany; — ZIN = Zoological Institute, Russian Academy of Sciences, St. Petersburg, Russia; — ZMMU =
Zoological Museum, Moscow State University, Moscow, Russia.

Other abbreviations

A = alcoholic preparation; — ad = adult individual; — B = dry skin (balg); — G = pregnant; — juv = juvenile individual;
— M = mean; — min, max = dimension range margins; — P = mounted (parasite) preparation; — S = skull; — s = subadult
individual; — SD = standard deviation; & = male; — @ = female.

LIST OF SPECIES

Rhinolophus ferrumequinum (Schreber, 1774)

RECORDS. Original data: Lucob [1], garden (Fig. 2), 3 May 2016: det. & obs. one foraging ind.; — Sariselom valley, at
the Kalpisipar cave [2], 10 May 2016: det. & rec. calls of 1 foraging ind.; — Sirg [3], in a small mine, 13 May 2016: coll.
1 & (NMP 95743 [S+A]; cf. Habilov & TadZibaeva 2016b, Benda 2021); — Qarago¢ [4], inside of a loess cavity, 15 May
2016: net. 2 33 (NMP 95744, HSU pb6218 [S+A]; cf. Habilov & TadZibaeva 2016b, Benda 2021), det. & rec. calls of
several active inds.; — Kalkot [5], Ar Arak cave, 17 May 2016: obs. 1 roosting ind. (cf. Habilov & TadZibaeva 2016b),
det. & rec. calls of 1 active ind.; Kalkot, near small lake under the Ar Arak cave, 17 May 2016: det. & rec. calls of 1 fora-
ging ind.; — Magov [6], mine, 18 May 2016: obs. 23 roosting inds. (torpid; Fig. 14), coll. 4 33, 1 29 (NMP 95758-95760,
HSU pb6242, 6243 [S+A]; cf. Habilov & Tadzibaeva 2016b, Benda 2021), det. & rec. calls of several active inds.; Magov,
garden, 18 May 2016: net. 1 & (Fig. 15; HSU pb6262 [S+A]; cf. Habilov & TadZibaeva 2016b). — Published data:
Stalinabad [= Dusanbe] [7], 1932: 1 ind., leg. Parasitological Section of the Tajikistan Complex Expedition (Vinogradov
1935); near Stalinabad [= Dusanbe], in the DGSambinka [= Varzob] river bank, loess cave, July—August 1935: 1 ind., leg.
A. P. Kuzakin, 23 March 1954: coll. 2 34, 3 29 (Bogdanov 1956a); — near Gulistan [= Guliston] kishlak [8], 8 km of
Stalinabad [= Dusanbe], deep loess cave, 29 March 1953: coll. 3 33, 2 99, cave, 23 March 1954: exam. 2 33,3 99



(Bogdanov 1954, 1956a); — Vahs river valley [9], Tygrovaa balka [= Besai Palangon] Reserve, Central'ny;j forestry, sum-
mer 1951: 2 inds. (Bogdanov 1956a), 1950: obs. ind./s. (CernySev 1958); — Mindona [= Mingdona] kishlak [10], cave,
4 December 1953: coll. 1 &, 4 99 (Bogdanov 1956a, b); southern slope of the Turkestanskij [= Turkiston] Mountains,
Mindona [= Mingdona] kishlak, 15 February 1979: exam. 2 99 (Habilov 1992, TadZibaeva & Habilov 2017a); — right
bank of the Zeravsan [= ZarafSon] river, 5-6 km upstream of Pendzikent [= Pangakent] [11], mines, 3 December 1953:
2 33,1 Q (Bogdanov 1956a, b); northern promontory of the Zeravsan [= ZarafSon] Mountains, 3 September 1953: 1 ind.
(Filippova 1972); — Staraa Pristan’ [= Bandari Kahna] [12], 12 km south of Dzilikul’, attic of a living house, obs. ind./s.
(Cernysev 1958); near Staraa Pristan’ [= Bandari Kiihna] (Tigrovaa balka [= Besai Palangon] Reserve), ruined sarai,
9 May 1965: obs. 1 ind., 26 May 1965: obs. 1 ind. (Serbin 1968); — Ovgard [= Obgard] [13], Darvazskij [= Darvoz]
Mountains, a narrow cave on the PAndZ [= Pang] river bank, 22 February 1963: obs. a colony of ca. 30 inds., incl. 21 &,
3 99 (Serbin 1968); Ovgard [= Obgard] kishlak, 9 April 1967: coll. 1 ¢, leg. S. H. Muratov, 22 February 1963: coll.

9443,1 Q, IZPAN, leg. U. V. Serbin (Habilov 1986); — near Dangara [= Dangara] [14], small cave, 26 October 1963:

coll. 1 9 (Serbin 1968); near Dangara [= Dangara], Guli-Zindan [= Gulizindon], 26 October 1963: coll. 1 Q, IZPAN, leg.

U. V. Serbin (Habilov 1992); — HodZa-Beh-Ob [15] (Ak-Tau [= Aktau] Mountains), ca. 1900 m a. s. 1., 15 August 1964:

shot 3 9Q, small cave, 16 August 1964: coll. 2 33 (Serbin 1968); — Gul'bista [= Kulpista] [16] (near Dusanbe), small
cave, 27 September 1966: coll. 9 22 (Serbin 1968); — Kuraminskij [= Kurama] Mountains, near Altyn-Topkan / Zarnisor
[17], abandoned mine, 16/17 December 1978: coll. 2 99, 23 December 1978: obs. a colony of ca. 1000 / 600—650-+380 inds.
of R. ferrumequinum and R. bocharicus, exam. 16 / 28 33, 17 /36 /27 Q9 (Habilov 1979, 1988, 1992, Tadzibaecva
& Habilov 2016¢, 2017b, 2018), 4 December 1977: coll. 2 @ Q (Habilov 1980, 1992, TadZibaeva & Habilov 2018), 1550 m
a.s. L., 21 February 1986: obs. ca. 415 inds. of R. ferrumequinum and R. bocharicus, exam. 1 @ (Habilov 1988), 14 March
1981: exam. 2 @ Q (Habilov 1992), juniper tree zone, 1590 m a. s. 1., abandoned mine, 5 February 2016: obs. 107/ 110 inds.,
incl. 3 34, 10/ 12 99 (Tadzibaeva & Habilov 2016b, 2018), mine, 1550 m a. s. 1., 15 February 1980: obs. a colony of
12001300 inds. of R. ferrumequinum and R. bocharicus, Poj-bulok, mine, 1240 m a. s. 1., 7 January 2016: obs. a colony
of 650-700 inds. of R. ferrumequinum and R. bocharicus in a ratio of 1:2 (Tadzibaeva & Habilov 2016¢, 2017b), Poj-
bulok, mine, 1240 m a. s. 1., 4 February 2016: obs. ca. 500 inds. of R. ferrumequinum and R. bocharicus, 25 February
2016: obs. 210 inds. of R. ferrumequinum and R. bocharicus, mine, 1280 m a. s. 1., 18 December 2015: obs. 20 inds.,
4 February 2016: obs. 3 inds., mine, 1280 m a. s. 1., 4 February 2016: obs. 7 inds. (Tadzibaeva & Habilov 2017b, 2018),
mine, 1300 m a. s. 1., 26 February 2016: exam. 2 & (Habilov & TadZibaeva 2018, Tadzibacva & Habilov 2018), mine,

Fig. 2. A view of the Hisor Mountains from the south, across a garden in Lucob, northern outskirts of DusSanbe; a site
where foraging of Rhinolophus ferrumequinum was detected. Photo by M. Uhrin (3 May 2016).
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Fig. 3. Records of Rhinolophus ferrumequinum (Schreber, 1774) in Tajikistan; squares — new records, circles — published
records.

1550 m a. s. 1., 30 March 1980: obs. a colony of 254 inds. of R. ferrumequinum and R. bocharicus, 13 April 1980: exam.
1 @ (Tadzibaeva & Habilov 2018); — southern slope of the Turkestanskij [= Turkiston] Mountains, near Jory [= ErT] [18],
ca. 1600 m a. s. 1., cave on a mount peak, 11 January 1976: coll. 1 &, 3 99 (Habilov 1980, 1992, TadZibacva & Habilov
2017a); — foothills of the northern slope of the Turkestanskij [= Turkiston] Mountains, near Dahana [19], Guzlon Range,
Isfara district, abandoned mine 4, 2 January 1976: coll. 1 Q, 25 January 1976: obs. 5 inds., coll. 1 &' (Habilov 1980, 1992,
Tadzibaeva 2018, Habilov & Tadzibaeva 2020a), 11 November 1978: exam. 1 @ /2 99, 5 January 1986: exam. 1 @,
22 February 1986: exam. 1 @ (Habilov 1992, TadZibaeva 2018, Habilov & TadZibaeva 2020a), mine 4, 12 April 2012:
obs. 1 ind., 21 April 2013: obs. 1 ind., 17 May 2013: obs. 2 inds., 9 September 2013: obs. 10 inds., incl. 2 9P, 24 Janua-
ry 2014: obs. 2 inds., incl. 1 9, 23 March 2014: obs. 4 inds., incl. I ¢, 23 August 2014: obs. 2 inds., 10 October 2014:
exam. 2 33, 14 February 2015: exam. 1 &, 8 April 2016: obs. 4 inds., incl. 2 3, 1 9, 22 June 2017: obs. 1 ind., mine 6,
6 July 2012: obs. 1 ind., 2 November 2014: obs. 2 inds. (Tadzibaeva 2018, Habilov & Tadzibaeva 2020a), 14 September
2017: obs. 6 inds., 10 March 2019: exam. 1 &, 1 @, 30 March 2019: obs. 11 inds., incl. 9 @ 9, 28 March 2020: obs. 4 inds.
(Habilov & TadZibaeva 2020a), mine 4, 26 February 2022: exam. 2 3J (Habilov & TadZibaeva 2022¢); — northern slope
of the Zeravsanskij [= ZarafSon] Mountains, near Rovadin kishlak [20], abandoned mine, 30 April 1977: exam. 5 &,
2-3 May 1977: obs. 5 3d, coll. 1 & (Habilov 1980, 1992); — Kuraminskij [= Kurama] Mountains, near Takeli [21],
abandoned mine, 19 November 1977: coll. 1 @ (Habilov 1980, 1992); — northern slope of the Turkestanskij [= Turkiston]
Mountains, near Corku [= Corkuh] [22], Hucai-Gor cave, 14 / 16 January 1978: exam. 22 33, 5 Q9 (Habilov 1980,
1992, Tadzibaeva 2018), 26 March 1978: exam. 4 &, 9 June 1978: exam. 2 Q9 (Habilov 1992, TadZibaeva 2018);
Carku / Corku [= Corkuh], mine, 3 July 1988: 1 §, NMP, leg. J. Cerveny, A. Cervena & J. Obuch (Benda et al. 2011,
2012, Benda 2021); — 11 km north-east of Isfara [23], abandoned mine, 1 @ (Habilov 1980); at the Isfara waste dump,
18 December 1977: exam. 1 @, 20 November 1979: exam. 1 &, 1 @ (Habilov 1992, Tadzibaeva 2018); — Mogol-Tau [=
Mogoltau] Mts., U¢ Tepa [= Ucteppa] [24], 6 June 1979: 1 ind., 18 November 1979: 1 ind. (Hirka 1984); Mogol-Tau [=
Mogoltau] Mountains, near US-Teppa [= Utteppa] kishlak, small mine, 26 June 1978: exam. 1 &, 24 99, 27 May 1979:
obs. 800-1000 inds., exam. 3 &, 3 22, 6 June 1979: exam. 1 &, 24 29, 18 October 1979: obs. 50 inds., incl. 8 3J,
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4 QQ, two mines, 22 May 1980: obs. 25 inds., incl. 3/2 3J, + obs. a colony of 800-1000 inds., 6 September 1980: obs.
9 inds., incl. 1 &, 27 August 1982: obs. 5 inds., incl. 2 33,2 29, 23 May 1983: exam. 2 99, 27 June 1984: exam. 1 &,
17 April 1985: exam. 1 3, 1 July 1986: exam. 3 & (Habilov 1992, 2003, TadZibaeva & Habilov 2019a), 625 September
2015: obs. 8 inds., incl. 1 &, 1 @, 1 April 2017: obs. 17 inds., incl. 1 &, 2 29, 4 September 2017: obs. 10 inds., 21 April
2018: obs.3 inds., incl. 1 @, 25 March 2019: obs. 4 inds., incl. 2 99, 26 May 2019: obs. 1 ind. (TadZibaeva & Habilov
2019a); — Kuraminskij khrebet [= Kurama] Mts., Gudos [25], 13 April 1980: 1 ind. (Hurka 1984); Kuraminskij [= Kura-
ma] Mountains, Gudos, 3 March 1979: exam. 1 9,31 May 1979: exam. 4 3, 18 22, 1 June 1979: exam. 2 33, 13 April
1980: exam. 1 Q (Habilov 1992), mine, 19 February 2016: exam. 2 9 9, mine 2, 19 February 2016: exam. 1 & (TadZibae-
va & Habilov 2018); — Varzob river valley [26] (Malinovskij 1988); Varzob, 1984-1986: coll. 5 37, 11 292, leg. K.
Malinovskij (Habilov 1992, Tadzibaeva & Habilov 2019b); — Kondara river valley [27] (Malinovskij 1988); Kondara,
1984-1986: coll. 4 43, leg. K. Malinovskij (Habilov 1992, TadZibaeva & Habilov 2019b); — Takob [= Tagob] river
valley [28] (Malinovskij 1988); Takob [= Tagob], 1984-1986: coll. 10 4, 2 22, leg. K. Malinovskij (Habilov 1992,
Tadzibaeva & Habilov 2019b); — Sardaimiéna river valley [29] (Malinovskij 1988); Romit, 1984-1986: coll. 12 3&,
12 29, leg. K. Malinovskij, 6 April 1989: exam. 6 33,9 29, 1 ind. (Habilov 1992, TadZibaeva & Habilov 2019b); —
Ossiobdara [= Osébdara] river valley [30] (Malinovskij 1988); —near Nadzibolo [= Nodz] [31], loess cave, 31 May 1986:
coll. 1 2, 1 ind. juv (Malinovskij 1988); — Kujbysevsk [= Abdurahmoni Comi] district, south of Ualy [= Uali] [32],
21 August 1960: coll. 1 &, IZPAN, leg. U. V. Serbin (Habilov 1992); — Mogol-Tau [= Mogoltau] Mountains, near Cajruh-
Dajron [= Coruh-Dajron] [33], mine, 5 April 1978: exam. 1 9, 3 March 1985: exam. 1 Q, 1 November 1986: obs. 2 inds.,

30 September 1987: exam. 1 @ (Habilov 1992, Tadzibaeva & Habilov 2019a), 4 March 2012: obs. 2 inds., 23 November
2012: obs. 12 inds., 15 April 2013: obs. 6 inds., 24 November 2013: obs. 14 inds., 21 April 2018: obs. 4 inds., incl. 1 &
(Tadzibaeva & Habilov 2019a); — Mogol-Tau [= Mogoltau] Mountains, BeSkatan canyon [34], 25 May 1978: exam. 1 &,
1 @ (Habilov 1992); — Mogol-Tau [= Mogoltau] Mountains, 3 km north of U&-Bog [= Bogi bolo] kishlak [35], mine,
15 November 1978: exam. 14/ 15 33, 2 99 (Habilov 1992, Tadzibaeva & Habilov 2019a), 12 April 2010: exam. 1 &,
19 April 2012: obs. 2 inds. (Tadzibaeva & Habilov 2019a); — Kuraminskij [= Kurama] Mountains, near Kansaj [36],
19 July 1977: exam. 1 &, 9 November 1977: exam. 1 &, 7 April 1978: exam. 2 3 &, 7 May 1978: exam. 2 &, 15 Decem-
ber 1978: exam. 4 @ @ (Habilov 1992), Kansaj (Oktos), 2 October 2016: obs. 3 inds., incl. 2 @ Q (TadZibaeva & Habilov
2018); — Kuraminskij [= Kurama] Mountains, near Pangaz [37], 7 December 1980: exam. 2 & (Habilov 1992), 14 March
1981: exam. 2 2, 21 February 1986: exam. 1 @, mine 1, 19 October 2015: exam. 1 @, mine 3, 19 October 2015: exam.
1 Q (Tadzibaeva & Habilov 2018); — Kuraminskij [= Kurama] Mountains, near Col-Ata [= Colota] [38], 13 May 1983:
exam. 2 3J (Habilov 1992); — southern slope of the Turkestanskij [= Turkiston] Mountains, near Majkata [= Majkatta]

Fig. 4. The Obihumbou river valley at Sirg, north of Qal”ai Humb, Darvoz Mountains; an area of occurrence of Rhino-
lophus ferrumequinum, Eptesicus serotinus, Pipistrellus pipistrellus, and P. kuhlii was documented in May 2016. Photo
by M. Uhrin (13 May 2016).
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Figs. 5, 6. The entrance to and the interior of a small mine at Sirg, north of Qal"ai Humb, Darvoz Mountains, a roosting
site of Rhinolophus ferrumequinum. Photos by A. Reiter & M. Uhrin (13 May 2016).

kishlak [39], 15 February 1979: exam. 1 &, 2 Q@ (Habilov 1992, TadZibaeva & Habilov 2017a), cave, 9 December 1978:
obs. 13 inds. of R. ferrumequinum and R. bocharicus, 10 October 2009: obs. 1 ind. (Tadzibaeva & Habilov 2017a); —
northern slope of the Zeravsanskij [= ZarafSon] Mountains, Pan¢rud [= Pangrud] [40], 21 August 1977: exam. 1 &
(Habilov 1992, Tadzibaeva & Habilov 2017a); — northern slope of the Zeravianskij [= ZarafSon] Mountains, Singdar [=
Sing river] [41] near Rudaksaj [= Padrud], 12 February 1979: obs. a colony of ca. 200 inds., incl. 1/7 43,10/ 15 99,
29 February 1980: exam. 1 J, 6 9 (Habilov 1992, Tadzibaeva & Habilov 2017a); — near Nau [= Nov] (Tagodk [=
Tagoak] kishlak) [42], 25 July 1980: exam. 6 33, 7 Q9 (Habilov 1992); — right bank of the Syrdar'a [= Sirdaré] river,
Mahou-Tau [= Mahoutau] Mountains, near Kok-Kurak [= Kokkurak] [43] (Habilov 1992); — ZeravSanskij [= ZarafSon]

il s

Figs. 7, 8. Portraits of Rhinolophus ferrumequinum (Schreber, 1774) from Sirg. Photos by A. Reiter
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Fig. 9. An adult male of Rhinolophus ferrumequinum (Schreber, 1774) roosting in a small mine at Sirg, Darvoz Mountains
(Figs. 5-8). Photo by A. Reiter (13 May 2016).

Mountains, near Sing [44] (Habilov 1992); above Sing kishlak, Sing river valley, northern slope of the Zeravianskij [=
ZarafSon] Mountains, Dahoniob / Dahoni ob mine, 16 October 2015: obs. 12 / 4 inds., 2 February 2016: obs. 44 inds. of
R. ferrumequinum and R. bocharicus, leg. R. Oblokulov (Habilov & Tadzibaeva 2016a, 2018, 2020b), mine, 29 Februa-
ry 1980: exam. 1 &, 6 9@, abandoned building of the Taror gold mine, 16 October 2015: obs. 14 inds., three mines,
16 October 2015: exam. 1 &, 2 @@, obs. 12 inds., Dahani ob mine, 30 January 2016: obs. 8 inds., leg. R. Oblokulov
(Tadzibaeva & Habilov 2017a, Habilov & Tadzibaeva 2020b), abandoned building of the Taror gold mine, 22 September
2016: obs. 30 inds., incl. 4 juvs., Dahani ob mine, 22 September 2016: exam. 1 &, 1 Q, abandoned building of the Taror
mine, 26 May 2017: obs. inds. (Tadzibaeva & Habilov 2017a, Habilov & Tadzibaeva 2018, 2020b), Dahoni ob mine,
26 May 2017: exam. 1 &, 1 @, 5 October 2019: exam. 15 &&, 3 29, 13 January 2020: os. 29 inds., incl. 1 &, 1 @,
3 October 2020: obs. 4 inds., incl. 1 &, 1 @ (Habilov & TadZibaeva 2020b); — between Amondara and Majkata [= Maj-
katta] [45], mine, summer period, obs. a colony of ca. 500 inds. of R. ferrumequinum and R. bocharicus (Habilov 2003,
Tadzibaeva & Habilov 2017a); — near Kul'kent [= Kilkand] [46], Guzlon Range, mine 2, 21 June 2017: obs. 1 ind.,
mine 2 / 4, 22 June 2017: obs. 1 ind. (Tadzibaecva & Habilov 2017c, Tadzibaeva 2018, Habilov & Tadzibaeva 2020c),
mine 5, 20 February 2015: obs. 2 inds. (Tadzibaeva 2018, Habilov & Tadzibaeva 2020c); — Kuraminskij [= Kurama]
Mountains, near Obi-Ast [= Obiast] [47], mine, 18 October 2015: exam. 1 @ (Tadzibaeva & Habilov 2018).

DISTRIBUTION. Rhinolophus ferrumequinum is distributed broadly in the south-western Palaearctic
(Burgin 2019a, Uvizl et al. 2024); in Asia it occurs in the Mediterranean zone of the Middle East,
in Transcaucasia, West Turkestan, and the Himalayas (Benda & Gaisler 2015, Uvizl et al. 2024).
It belongs to the most common bat species in the southern and eastern regions of West Turkestan
(Bobrinskoj 1925, Ognev 1928, Kuzakin 1950, 1965, Bogdanov 1953a, 1968, Strelkov et al. 1978,
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Table 3. Altitudinal distribution of particular bat species in Tajikistan (all records)

species n mean median min max range
Rhinolophus ferrumequinum 47 1112.6 1143.0 330 2250 1920
Rhinolophus bocharicus 29 1035.0 972.0 340 1935 1595
Rhinolophus sp. 25 1222.0 1197.0 405 2604 2199
Rhinolophus kirghisorum sp. nov. 5 1249.2 1300.0 781 1587 806
Rhinolophus hipposideros 6 1470.0 1282.5 816 2604 1788
Myotis blythii 42 1106.7 1036.0 405 2302 1897
Myotis emarginatus 17 965.2 948.0 340 1917 1577
Myotis davidii 24 1487.2 1331.5 330 3723 3393
Myotis bucharensis 2 852.0 852.0 323 1381 1058
Vespertilio murinus 14 790.2 713.0 332 1853 1521
Eptesicus serotinus 26 767.1 757.5 323 1691 1368
Eptesicus ognevi 18 821.8 800.5 323 1895 1577
Eptesicus gobiensis 2 2957.5 2957.5 2192 3723 1531
Hypsugo savii 18 1187.5 992.5 405 3723 3318
Pipistrellus pipistrellus 61 828.2 734.0 323 2279 1956
Pipistrellus kuhlii 4 1045.5 876.5 738 1691 953
Nyctalus noctula 5 836.2 995.0 336 1416 1080
Otonycteris leucophaea 12 924.7 751.5 323 2103 1780
Barbastella caspica 29 1250.3 1189.0 407 2250 1843
Plecotus strelkovi 21 1316.2 1252.0 341 2212 1871
Tadarida teniotis 13 1004.0 897.0 330 2096 1766
all sites 157 1108.2 1037.0 323 3723 3400

Butovskij et al. 1985, Rybin et al. 1989, Habilov 1992, etc.). The Tajikistani occurrence area of
R. ferrumequinum represents the south-easternmost part of the distribution range of this bat in
West Turkestan and a part of the range margin in Palaearctic Asia. This range margin continues
from south-western Tajikistan southwards to north-western Afghanistan (Benda & Gaisler 2015)
and from northern Tajikistan to southern Kirghizstan and south-eastern Kazakhstan, where the
northern limits of the species distribution in Asia are found (Butovskij et al. 1985, Rybin et al. 1989).

Our new records contribute only slightly to detailed depiction of the eastern margin of the
species range in Central Asia (Fig. 3); the male collected from a small mine at Sirg in the Darvoz
Mountains (north of Qal”ai Humb; Figs. 4-9) represents the easternmost record of R. ferrumequi-
num in the Amudaré Basin (70°48’E), although the new prolongation of the range is just 55 km
of aerial distance to the north-east from Obgard (and 71 km along the Pang and Obihumbou
rivers), the closest site previously known to create the easternmost range limit (Fig. 3; Serbin
1968, Habilov 1986).

In Tajikistan, R. ferrumequinum ranks among very common bats (Fig. 3), at least 47 record
sites are known, spread across the low to medium altitudes of the western section of the country.
The available records come from a rather wide altitudinal range (1920 m); however, some three
quarters of the records were made at the sites below 1350 m a. s. 1., i.e. in rather low areas of
Tajikistan (Fig. 10, Table 3). Our records come from a much smaller range of 704 m, however,
the distribution of these record sites remains very similar (median 1260.5 m vs. 1143.0 m; see
Fig. 11, Table 4).

EcHoLocaTtiON. Echolocation calls of Rhinolophus ferrumequinum were recorded at five sites
during our research in Tajikistan, all sites but one were associated with roosts of this bat (three
caves, one mine; see Records), at one site a foraging bat was detected above a small water body.
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Fig. 10. Altitudinal distribution of particular bat species in Tajikistan (all records); boxes = ranges of the first and third
quartiles, vertical lines = ranges of minimum and maximum values, horizontal bold lines = medians.

Table 4. Altitudinal distribution of particular bat species in Tajikistan (new records only)

species n mean median min max range
Rhinolophus ferrumequinum 6 1229.0 1260.5 883 1587 704
Rhinolophus bocharicus 5 796.8 897.0 340 1168 828
Rhinolophus kirghisorum sp. nov. 1 1587.0

Rhinolophus hipposideros 1 1265.0

Myotis blythii 7 1204.3 1168.0 647 1917 1270
Mpyotis emarginatus 5 1028.4 856.0 340 1917 1577
Myotis davidii 2 1363.5 1363.5 1282 1445 163
Vespertilio murinus 1 856.0

Eptesicus serotinus 4 883.5 751.5 340 1691 1351
Eptesicus ognevi 2 1089.5 1089.5 897 1282 385
Hypsugo savii 3 1066.0 897.0 856 1445 589
Pipistrellus pipistrellus 9 900.2 856.0 330 1691 1361
Pipistrellus kuhlii 3 1148.0 897.0 856 1691 835
Otonycteris leucophaea 2 772.0 772.0 647 897 250
Barbastella caspica 2 914.5 914.5 897 932 35
Tadarida teniotis 6 706.3 751.5 330 1168 838
all sites 19 1133.5 1260.0 330 1917 1587
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Altogether, we analysed five call sequences containing 45 particular pulses. The obtained data
(Table 5) roughly conform with those available from the Middle Eastern parts of the species
distribution range (Shalmon et al. 1993, Benda et al. 2010a, 2012, Smirnov et al. 2022a). The
peak frequencies recorded there (range 78.5—85.0 kHz) are of similar values as those recorded
in Tajikistan (81.4-83.3 kHz; Figs. 12, 13). On the other hand, the peak frequencies of the calls
of R. ferrumequinum recorded in Tajikistan lie on average slightly above the values available
from the European populations of this bat (range 76.3—83.8 kHz; Heller & von Helversen 1989,
Jones & Rayner 1989, Russo & Jones 2002, Obrist et al. 2004, Papadatou et al. 2008, Benda et
al. 2009, our own data).

VARIATION. External and cranial dimensions of the newly collected Tajikistani specimens of Rhi-
nolophus ferrumequinum are shown in Table 6. For the material examined see above.

Three subspecies names appeared during history concerning the taxonomic affiliation of
R. ferrumequinum populations from Tajikistan and closely adjacent areas of West Turkestan and
Afghanistan, viz. R. f. ferrumequinum (Schreber, 1774) (Bobrinskoj 1925, Ognev 1927, Ogneff
& Heptner 1928, Meklenburcev 1935, 1937); R. f- proximus Andersen, 1905 (Ognev 1928, Kuzakin
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Fig. 11. Altitudinal distribution of particular bat species in Tajikistan (new records only); for explanations see Fig. 10.
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Table 5. Descriptive parameters of the echolocation calls of bats from Tajikistan and calls of Rhinolophus kirghisorum
sp. nov. from Kirghizstan. Explanations: n — number of analysed call sequences and/or particular call pulses: calls
(sequences); D — pulse duration; SF — start frequency; EF — end frequency; PF — frequency of maximum energy (peak
frequency); IPI — interpulse interval; upper lines — mean+SD; lower lines — range; conditions: F — calls of foraging bats,
H — calls of handled bats, R — calls of bats in a roost, ER — calls of bats emerging from a roost

species conditions n D SF EF PF IPI
ms kHz kHz kHz kHz
Rhinolophus ferrumequinum  F  45(5) 43.5+11.0 78.2+3.7 78.9+4.3 82.6+0.8 81.7+20.1
17.5-61.4 68.3-83.3 66.5-82.8 81.4-83.3 23.0-119.0
Rhinolophus bocharicus all 135(9) 43.9+12.8 93.1+4.1 89.0+5.3 101.2+1.0 88.3+53.6
17.5-73.0 85.2-102.5  80.0-102.0  97.8-103.4  25.0-355.0
H 694) 362499 94.6+5.1 86.9+5.1 101.3+1.3 92.9+43.3

17.5-55.0 85.2-102.5  80.0-101.6  97.8-103.4  25.0-355.0
R 54(4) 53.1£10.7 91.6+3.7 91.3+4.2 102.0+0.8 105.0+24.1
31.7-73.0 87.0-102.0  84.2-102.0  99.7-102.7  40.0-172.0
F 12(1) 48.2+3.0 90.7+£2.9 90.7+6.0 98.0+0.4 75.4+8.5
18.3--55.0 88.5-97.3 82.8-98.5 97.8-98.7 57.0-89.0

Rhinolophus kirghisorum sp. nov.

R (Tajikistan) 21 (3) 21.9+5.5 93.1+4.0 84.2+4.5 99.8+0.5 102.3+24.3
13.7-34.7 88.5-100.2 79.6-99.7 99.2-100.2  42.0-153.0
ER (Kirghizstan) 31 (3) 37.0+10.2 97.6+4.1 96.9+6.1 101.3+1.5 83.9+16.6
13.8-51.8 90.0-103.4  86.9-103.7  98.2-103.7  33.0-109.0
Rhinolophus hipposideros F 20(3) 36.5¢12.2 104.0£5.0 107.7£7.5 109.9+0.6 84.1+27.9
20.1-52.5 95.5-109.5  89.9-1104  109.0-110.4  27.0-136.0
Myotis emarginatus F&ER 22(2) 3.4+0.8 88.7+15.6 40.0£7.0 49.74£2.5 68.4+11.6
2.1-5.1 57.6-107.6 28.5-51.0 46.3-53.8 52.0-99.0
Eptesicus serotinus F 48(3) 8.3£1.6 51.8+6.1 25.0+1.3 28.4£1.6 163.3+£67.5
6.0-11.5 41.2-62.7 22.5-28.1 24.8-32.3 66.0-358.0
Eptesicus ognevi F 19(2) 6.1+2.1 44.1£3.5 29.4+1.1 30.8+0.7 162.3+58.3
3.4-9.0 37.9-51.5 27.3-31.4 30.0-32.8  100.0-296.0
Hypsugo savii F 3@ 8.8£1.3 37.0+4.2 31.5+0.7 32.1+£0.3 -
7.3-9.7 33.7-41.7 30.9-32.3 31.8-32.3 -
Pipistrellus pipistrellus F 113 (7) 5.6£1.5 65.3£12.6 48.9+5.5 49.1£2.6 101.0+48.8

2.1-9.0 44.9-96.3 44.9-56.2 45.4-56.6 15.0-298.0
F: extreme high calls 58 (4) 3.9+£0.9 73.2£12.3 53.5£1.5 53.9£1.5 89.9+£32.2
2.1-5.5 54.8-107.6 50.1-56.2 50.5-56.6 47.0-203.0

Pipistrellus kuhlii F 68(5) 7.8£2.0 48.6+7.3 37.6+1.3 39.1£2.8 127.9+51.7
3.8-13.7 37.9-70.7 35.1-40.2 36.0-48.2 68.0-278.0

Otonycteris leucophaea F 5() 159+1.1 26.0+0.7 21.0+0.2 21.3+0.2 667.5+292.9
14.5-17.5 2.1-5.5 20.6-21.1 21.1-21.5  376.0-962.0

Barbastella caspica H 49Q) 3.0+0.4 43.8+2.7 27.84£2.3 31.243.4 62.3+£18.0
(type A calls) 1.8-3.8 34.4-47.7 22.5-31.8 27.1-39.8 12.0-102.0

Tadarida teniotis F 12(4) 9.3+£3.7 12.442.0 12.1£1.8 12.8+1.6 834.44+560.6

43-15.4 10.3-16.4 10.3-15.0 11.2-159  75.0-1771.0

1950, 1965, Strelkov 1963, Butovskij et al. 1985, Koopman 1994, Benda & Gaisler 2015); and
R. f. irani Cheesman, 1921 (Aellen 1959a, Strelkov 1981, Pavlinov & Rossolimo 1987, 1998,
Rybin et al. 1989, Habilov 1992). However, the name R. f. ferrumequinum was used by elder
Russian authors for the populations of West Turkestan to differentiate R. ferrumequinum s.str.
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Fig. 12. Spectrogram of the echolocation calls of Rhinolophus ferrumequinum (Schreber, 1774); an individual foraging
at the Kalpisipar cave, Sariselom valley, 10 May 2016.

from R. ferrumequinum bocharicus, then considered just a subspecies of the former species. Thus,
in fact they did not refer to a subspecific position of the respective populations.

The name R. f. proximus is based on a specimen from Gilgit, Kashmir (Andersen 1905: 113) and
concerning Tajikistan, it was first used by Ognev (1928) for affiliation of the Pamir populations.
Later, Kuzakin (1950) referred this name to all populations of R. ferrumequinum occurring in
West Turkestan or, at least, its eastern part. A similar view was then adopted by Kuzakin (1965),
Strelkov (1963), and/or Koopman (1994), and moreover, these authors regarded R. f. irani as
a junior synonym of R. f. proximus. On the other hand, based on morphometric comparisons,
Aellen (1959a) differentiated between these two forms and considered both as separate subspecies
distributed in south-western Asia. This opinion was broadly accepted (see e.g., Meyer-Oehme
1965, Gaisler 1970, Corbet 1978, DeBlase 1980, Csorba et al. 2003, Simmons 2005), and the
Tajikistani and adjacent populations were referred by numerous authors (see above) to R. f. irani,
a name based on a specimen from Shiraz [Fars Province, Iran] (Cheesman 1921: 576).
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Fig. 13. Spectrogram of the echolocation calls of Rhinolophus ferrumequinum (Schreber, 1774); an individual foraging
at a small lake under the Ar Arak cave near Kalkot, 17 May 2016.
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However, Habilov (1992) was the only author who really evaluated the samples of R. ferrum-
equinum from Tajikistan. He compared the skull size and pelage colouration, but, only with bats
from other parts of West Turkestan. He concluded that the Tajikistani bats do not differ from the
comparative samples and, with a reference to Gaisler (1970), Chakraborty (1977), and Strelkov
(1981), identified the Tajikistani populations as R. f. irani.

Similar results were obtained in the comparison of metric skull characters of representative
sets of R. ferrumequinum specimens from south-western Asia by Benda et al. (2012: 224-225,
Fig. 34). It demonstrated the West Turkestani samples (Uzbekistan, Kirghizstan; n=20) to fit the
dimension ranges of the small-sized Asian populations (LCc 18.7-20.9 mm, CM? 7.6-9.0 mm),
i.e. those from Afghanistan, Iran, Transcaucasia, and Mesopotamia. The values of the holotype
specimens of R. f. proximus and R. f. irani also fall into this cluster of small-sized samples. The
specimens from the Levant represented large-sized bats (LCc 19.9-22.0 mm, CM? 8.1-9.3 mm),
showing only a small range overlap in metric traits with the small-sized bats; the Anatolian sam-
ples formed a dimensional transition between these two main clusters (LCc 19.7-21.4 mm, CM3
8.3-9.0 mm). Thus, according to body and skull size, the West Turkestani populations could be
assigned to R. ferrumequinum proximus (= R. f. irani), in line with the opinions of the previous
authors, and along with the populations from Transcaucasia, Mesopotamia, Iran, and Afghanistan.

An addition of the newly collected bats from Tajikistan to the sets compared metrically by
Benda et al. (2012), plus the data from Afghanistan gathered by Benda & Gaisler (2015), and
their comparison (Fig. 16) showed an identical picture as the previous results described above.

Figs. 14, 15. Rhinolophus ferrumequinum (Schreber, 1774) from an abandoned mine at Magov. 14 (left) — a bat roosting
in the mine. 15 — (right) portrait of an individual from the mine. Photos by A. Reiter (18 May 2016).
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The Tajikistani bats fall into the cluster of other West Turkestani bats, i.e. of the small-sized Asian
bats, representing R. f. proximus, when we employ the traditional view.

However, the geographical variation in mere metric characters does not describe sufficiently
the phylogenetic relations that should be used as a basis for a relevant taxonomic assessment of
a population, it thus has to be combined with a molecular genetic examination. See the discussions
by Benda et al. (2006, 2012), and Benda & Gaisler (2015) concerning the available results of
genetic analyses of the populations of R. ferrumequinum from the Middle East and adjacent regions.
These data suggested that the body size variation in the Asian populations could be related to
environment characteristics, individuals from the more humid habitats being larger than individuals
from arid habitats. This relationship can explain the size differences among R. ferrumequinum
samples from various parts of south-western Asia, and implies plasticity rather than conservatism
in morphological traits in the particular taxa and thus, a limited use of body size differences for
taxonomic division in this species.

The most recent revision of the phylogenetic relations within R. ferrumequinum by Uvizl et al.
(2024), using comparisons of both mitochondrial and nuclear genomes of a very representative
sample set, revealed very shallow genetic variation among populations of this bat in the western
Palaearctic in both marker types. The authors concluded that such level of variability does not
correspond to the conception of two or more subspecies in this bat and suggested to consider
R. ferrummequinum a monotypic species. Such opinion contradicts the traditional morphometry-
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Fig. 16. Bivariate plot of the examined samples of Rhinolophus ferrumequinum (Schreber, 1774) from Tajikistan and
other parts of south-western Asia: condylocanine length of skull (LCc) against the zygomatic width (LaZ). Explanations:
West Turkestan = samples from Kirghizstan, Uzbekistan, and Turkmenistan; Levant & Caucasus = samples from Jordan,
Lebanon, western Syria, Cyprus, Turkey, and Georgia; W Asian deserts = samples from Syrian Mesopotamia and eastern
Azerbaijan; HT = holotype specimens of particular names; for comparative material origin see Benda et al. (2012) and
Benda & Gaisler (2015).
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Table 6. Basic biometric data on the newly collected specimens of Rhinolophus ferrumequinum (Schreber, 1774), R. bocha-
ricus KaSenko et Akimov, 1918, and R. hipposideros (André, 1797) s.str. For abbreviations see p. 8

Rhinolophus ferrumequinum Rhinolophus bocharicus Rhinolophus
n M min  max SD n M min  max SD hipposideros
LC 9 728 71 75 1394 18 61.8 58 66 2.282 46
LCd 9 381 34 42 2421 18 294 26 34 1.723 34
LAt 9 5739 557 596 1.178 18 51.88 505 534 0.871 40.5
LA 9 2512 239 265 0.842 18 2449 218 260 0914 19.1
LFE 9 883 8.3 93 0.324 18 7.29 6.6 7.7 0.299 7.2
G 9 17.01 152 193 1.223 18 12.46 93 156 2.021 4.1
LCr 9 2296 22.11 23.37 0422 15 2017 1947 20.78 0.331 -
LOc 9 2240 22.07 22.67 0.191 15 19.64 1893 20.14 0.269 15.23
LCb 9 1993 19.67 20.17 0.150 15 1736 16.74 17.76 0257 13.54
LazZ 9 11.58 11.18 11.98 0.248 15 1028 9.62 10.63 0.245 7.19
Lal 9 246 223 2.67 0.164 15 241 223 262 0.121 1.43
Lalnf 9 579 562 6.06 0.147 15 500 483 512 0.09 3.36
LaN 9 917 881 938 0.181 15 831 798 868 0.197 6.35
LaM 9 10.26 10.02 10.56 0.183 15 928 895 9.63 0.152 7.21
ANc 9 673 652 692 0.118 15 614 567 645 0.187 4.48
LBT 9 349 318 391 0.251 15 315 294 347 0.158 2.51
CcC 9 618 602 642 0.134 14 522 508 544 0.09 3.37
M3M3 9 848 825 875 0.167 15 752 728 7.83 0.145 5.34
cMm3 9 831 816 848 0.111 15 702 674 721 0.124 5.28
LMd 9 1495 1481 15.08 0.093 15 12.80 1231 13.17 0.223 9.59
ACo 9 366 348 3.81 0.113 15 290 274 3.05 0.087 1.81
CM;3 9 889 877 9.1 0.110 15 753 733 7.9 0.101 5.51

based view of subspecific division (expressed recently e.g. by Srinivasulu & Srinivasulu 2012 or
Burgin 2019a) and suggests presence of the nominotypical population in Tajikistan.

RECORDS OF ECTOPARASITES. Original data: Ischnopsyllidae: Rhinolophopsylla unipectinata turkestanica:
1 Q ad [A], from 1 & (NMP 95744), Qaragog, loess cavity, 15 May 2016. - Ny cteribiidae: Phthiridium biarticu-
latum: 1 & ad [A], from 1 & (HSU pb6262), Magov, garden, 18 May 2016. — Published data: Nycteribiidae:
Phthiridium biarticulatum: 1 Q, Mogol-Tau [= Mogoltau] Mts., U¢ Tepa [= Uteppa], 18 November 1979 (Hirka 1984);
— 1 Q, Kuraminskij khrebet [= Kurama] Mts., Gudos, 13 April 1980, leg. K. T. Khabilov (Hurka 1984); — Phthiridium
khabilovi: 1 @ G, U¢ Tepa [= Uéteppa], Mogol-Tau [= Mogoltau] mountains, 6 June 1979 (Hirka 1984). —Ixodidae:
Ixodes vespertilionis: 1 larva, northern promontory of the ZeravSan [= ZarafSon] Mountains, 3 September 1953 (Filip-
pova 1972). ~Spinturnicid ae: Eyndhovenia euryalis oudemansi: 1 3,2 92, Tajikistan [site and date unlisted]
(Stanfikovi¢ & Malinovskij 1992). ~M acrony ssid ae: Macronyssus rhinolophi: 1 9, Tajikistan [site and date
unlisted] (Stantkovi¢ & Malinovskij 1992); — Steatonyssus sp.: unspecified material, Tajikistan [site and date unlisted]
(Stanikovi¢ & Malinovskij 1992).

COMMENTS ON ECTOPARASITES. In Rhinolophus ferrumequinum, the most diverse spectrum of
ectoparasites was documented among the bats of Tajikistan, at least seven species of five families
were found in total.

The bat flea Rhinolophopsylla unipectinata (Taschenberg, 1880) is a parasite of cave-dwel-
ling bats of the genus Rhinolophus, which are the principal hosts of this flea that can be found
only rarely on other cave bat species (Myotis myotis, M. blythii, M. emarginatus, M. capaccinii,
Miniopterus schreibersii, and/or Aselia tridens; Hurka 1963). This flea species is distributed in
an extensive area stretching from the Maghreb in the west to the Himalayas in the east; several
subspecies were differentiated within this range, based on morphological traits, viz. R. u. unipe-
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ctinata (Taschenberg, 1880) found in Europe, the Caucasus and Middle East, Turkmenistan, and
south-western Afghanistan (Hlrka 1963, Medvedev & Polkanov 1997); R. u. indica Jordan et
Rothschild, 1921 in southern Afghanistan and the north-western Himalayas (Jordan & Rothschild
1921, Hurka 1970); R. u. arabs Jordan et Rothschild, 1921 in the Maghreb and Iberia (Jordan
& Rothschild 1921, Hopkins & Rothschild 1956, Vermeil 1961, Beaucournu et al. 1975, Hastriter
& Tipton 1975, Beaucournu & Hellal 1977, Quetglas et al. 2014); R. u. turkestanica loff, 1953
in the eastern part of West Turkestan and in north-eastern Afghanistan; and an unspecified form
(Rhinolophopsylla unipectinata subsp.?) in Yemen (Sanborn & Hoogstraal 1953).

The Turkestani subspecies R. u. turkestanica was recorded from Toshkent (Uzbekistan) and
from the Kyzylkum desert of southern Kazakhstan (Ioff & Bondar’' 1956). The original description
of R. u. turkestanica by loff et al. (1953) was rather brief, but was then supplemented by loff
& Bondar’ (1956: 110-112), who also gave figures of the male’s modified abdominal segments
of this and the nominotypical subspecies. Additionally, Smit (1960) mentioned a record of both
latter subspecies from Afghanistan, which indicates the south-easternmost point of the species
range being in the southern half of this country, whereas R. u. turkestanica, which has a more
restricted distribution range, probably does not reach much farther south of about 35°N.

The bat fly Phthiridium biarticulatum Hermann, 1804 is a typical parasite of the bat genus
Rhinolophus, although perhaps it can parasitise other cave bat species too (Hirka 1964). Besides
R. ferrumequinum, it was collected also from Rhinolophus bocharicus from a loess cavity at
Qarago¢ in southern Tajikistan (along with from R. ferrumequinum), and also from Altyn-Topkan
in the Kurama Mts. in the northern part of the country (Htrka 1984). Another bat fly collected from
R. ferrumequinum, Phthiridium khabilovi Hirka, 1984, is a species described based on female
specimens from Tajikistan (males remain unknown), and they represent the only known material
of this bat fly. It belongs to the P. biarticulatum group and differs from other species of the genus
in the shape and chaetotaxy of the anal segment (Htrka 1984). Although it is known only from
one host species, its occurrence is expected in more species of cave-dwelling bats, namely of the
genus Rhinolophus, similarly as documented in other species of the genus Phthiridium.

The hard tick Ixodes vespertilionis Koch, 1844 was found on this bat at an unspecified locality
in the northern promontory of the ZarafSon Mountains (Filippova 1972). The distribution range
of . vespertilionis covers Europe, Africa, the Middle East, southern and eastern Asia, and some
of the Pacific islands (Kolonin 2007). In this extensive area, it is reported as a primary parasite
of bats of the genus Rhinolophus (Arthur 1956, Filippova 1977).

The mite Eyndhovenia euryalis (Canestrini, 1884) also ranks among the parasites of bats of the
genus Rhinolophus (Rudnick 1960). Three subspecies were defined based on morphology within
the Palaearctic (Uchikawa & Dusbabek 1978, Lanza 1999, Stanyukovich 1997); the nominotypical
form is known from Europe and Transcaucasia; E. e. oudemansi (Eyndhoven, 1941) from a very
similar geographical range — the geographical limits of the two forms are not precisely known;
and E. e. cornuti Uchikawa et Dusbabek, 1978, from Japan (see summary by Beron 2020). The
respective record from Tajikistan belongs to E. e. oudemansi (also known from R. bocharicus in
the country, see below and Stanlikovi¢ & Malinovskij 1992). Nevertheless, a molecular genetic
analysis is required for revision of the geographic variation in this species and re-definition of
particular taxa.

The mite Macronyssus rhinolophi (Oudemans, 1902) occurs on a number of vespertilionid
bats, although most frequently, it was documented to parasitise bats of the genus Rhinolophus
(Radovsky 1967). Its distribution range stretches across most of the western Palaearctic including
Great Britain, many countries of central and southern Europe, Ukraine, and Egypt (Turk & Turk
1952, Dusbéabek 1964a, b, Radovsky 1967), in West Turkestan it was found additionally in southern
Kirghizstan and Uzbekistan (Rybin et al. 1989, Stanyukovich 1997). From R. ferrumequinum
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in Tajikistan, an unspecified macronyssid mite of the genus Steatonyssus was also reported by
Stantkovi¢ & Malinovskij (1992). Concerning West Turkestan, a similar record of Steatonyssus
sp. was reported from this bat also from southern Kirghizstan (Rybin et al. 1989).

Rhinolophus bocharicus Kasenko et Akimov, 1918

REcoRrDS. Original data: Levap [1], old farm (Figs. 17-22), 5 May 2016: obs. a colony of ca. 120 inds. (mixed with
a colony of ca. 120 inds. of Myotis emarginatus), coll. 1 3, 13 @ (NMP 95707-95711, 95713, HSU pb6156-6159, 6183
[S+A],NMP 95712, HSU pb6160, 6161 [A]; cf. Habilov & Tadzibaeva 2016b, Benda 2021), det. & rec. calls of emerging
inds.; — Kilob [2], botanical garden, 6 May 2016: det. & rec. calls of 1 foraging ind.; — Qarago¢ [3], inside of a loess
cavity, 9 May 2016: net. 1 &' (Fig. 24; NMP 95729 [S+A]; cf. Habilov & TadZibaeva 2016b, Benda 2021); — Sariselom
valley, at the Kalpisipar cave [4], 10 May 2016: det. & rec. calls of 1 ind.; — Hoca Saqiqi Balhi, Dangara tunnel [5],
17 May 2016: obs. & coll. 3 34 (NMP 95750, 95751, HSU pb6232 [S+A]; cf. Habilov & Tadzibaeva 2016b, Benda
2021), det. & rec. calls of 1 ind. — Published data: Kurgan-Tibe [= Bohtar], Vahs state farm [6], house No. 3, 12 August
1930: coll. 1 & (Laptev 1937); — near Gulistan [= Guliston] kishlak [7], 8 km of Stalinabad [= Dusanbe], small dry cave,
29 March 1953: coll. 1 ind. (Bogdanov 1954, 1956a); — ZeravSan [= ZarafSon] river valley, near Mindona [= Mingdona]
kishlak [8], cave, 4 December 1953: coll. 2 9 @ (Bogdanov 1956a, b); southern slope of the Turkestanskij [= Turkiston]
Mountains, near Mindona [= Mingdona] kishlak, 15 February 1979: exam. 8 9% (Habilov 1992, Tadzibaeva & Habilov
2017a); — Kuraminskij [= Kurama] Mountains, near Altyn-Topkan / Zarnisor [9], 17 December 1978: obs. 33 inds., incl.
20 343,12 9, 23 December 1978: obs. a colony of ca. 1000 / 600-650+380 inds. of R. ferrumequinum and R. bocha-
ricus, exam. 2 33, 21 @9 /3 Q9 (Habilov 1979, 1992, Hirka 1984, Tadzibaeva & Habilov 2016¢, 2017b, 2018),
21 February 1986: obs. ca. 415 inds. of R. ferrumequinum and R. bocharicus, exam. 1 3, 1 @ (Habilov 1988, 1992),
1 April 1979: exam. 1 &, 2 99 (Habilov 1992, Tadzibaeva & Habilov 2018), 15 February 1980: obs. 1200-1300 inds.
of R. ferrumequinum and R. bocharicus, exam. 1 &, 14 March 1981: exam. 1 &, 2 Q9 (Habilov 1992, TadZibaeva
& Habilov 2016c, 2017b, 2018), juniper tree zone, 1590 m a. s. 1., abandoned mine 2, 5 February 2016: exam. 15 Q¢
(Tadzibaeva & Habilov 2016b, 2017b, 2018), Poj-bulok, mine, 1240 m a. s. 1., 7 January 2016: obs. a colony of 650—700 inds.
of R. ferrumequinum and R. bocharicus in a ratio of 1:2 (Tadzibaeva & Habilov 2016¢, 2017b, 2018), mine, 1280 m
a.s. L., 4 February 2016: obs. ca. 500 inds. of R. ferrumequinum and R. bocharicus, 25 February 2016: obs. 210 /220 inds.
of R. ferrumequinum and R. bocharicus, mine, 1280 m a. s. 1., 18 December 2015: obs. 52 inds. (Tadzibaeva & Habilov
2017b, 2018), mine, 1550 m a. s. 1., 30 March 1980: obs. a colony of 254 inds. of R. ferrumequinum and R. bocharicus,
4 February 2016: obs. 115 inds., mine in a village, 15 February 2016: obs. 1 ind. (Tadzibaeva & Habilov 2018), Pojbulok,

Fig. 17. An old abandoned farm at Levap, Vahs river alluvium, a site of mass roosting of bats. In the higher building on the
left, two partially mixed colonies of Rhinolophus bocharicus and Myotis emarginatus were observed, in the lower building
on the right, a large colony of Pipistrellus pipistrellus was found. Calls of foraging Eptesicus serotinus and Tadarida
teniotis were detected in the area, besides the foraging calls of the roosting species. Photo by A. Reiter (5 May 2016).
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Fig. 18. A part of an old abandoned farm at Levap, Vahs river alluvium. On 5 May 2016, two partially mixed colonies
of Rhinolophus bocharicus and Myotis emarginatus, ca. 240 individuals in total, were observed inside this building (see
Fig. 17). Photo by A. Reiter (5 May 2016).

Figs. 19, 20. Two groups of Rhinolophus bocharicus Kasenko et Akimov, 1918 roosting in an old abandoned farm at Levap
(Fig. 18) along with a colony of Myotis emarginatus (Geoffroy, 1806) (Figs. 67, 68). Photo by A. Reiter (5 May 2016).
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mine 29 January 2022: obs. 80 inds., plus ca. 500 inds. in three groups (Habilov & TadZibaeva 2022c); — foothills of the
northern slope of the Turkestanskij [= Turkiston] Mountains, near Dahana [10], Guzlon Range, abandoned mine 4,
2 January 1976: obs. 2 inds., incl. 1 @, 25 January 1976: coll. 1 &, 2 @9, 15 February 1976: obs. 3 inds., 12—-13 March
1976: obs. 1 active ind., coll. 1 &, 1/2 @9, 4 April 1976: obs. 23 inds., incl. 1 @, 11 April 1976: obs. 18 inds., incl.
13 33,3 @9, 17 April 1976: obs. 8 active inds., 24 April 1976: exam. 1 /4 33,2 @@, 7 March 1977: obs. hibernating
inds. and 1 active ind., 27 February 1977: 23 inds., incl. 5/7 33,6 /5 @<, 16 October 1977: obs. a colony of 17 inds.,
incl. 7/ 11 33, 5/6 29 (Habilov 1980, 1992, Tadzibaeva 2018, Habilov & Tadzibaeva 2020a), 18 April 1976: obs.
27 inds., incl. 1 3/1933,3/6 29, 8 May 1976: exam. 15 33,3 92, 26 September 1976: obs. 6 inds., incl. 1 @, 8 May
1977: exam. 16 33,3 29, 15 May 1977: exam. 1 Q / &, 10 December 1977: exam. 2 33, 3 29, 25 March 1978: exam.
1 @, 11 November 1978: exam.3 33, 8/6 92, 3 April 1979: exam. 3 33, 1 @, 21 October 1979: exam.2/7 33,3 99,
15 March 1980: obs. 8 inds., incl. 2 33, 2 29, 3 /23 November 1980: exam. 2 33, 2 29, 20 December 1980: exam.
1 @, 18 January 1981: obs. 5 inds., 10 January 1982: obs. 8 inds., 8 November 1983: obs. 3 inds., incl. 1 /3 @@, 5 Janua-
ry 1986: obs. 13/ 14 inds., incl. 3/2 33, 8 99, 22 February 1986: obs. 13 inds., incl. 3 33, 5 99, 12 November 1986:
obs. 4 inds. (Habilov 1992, Tadzibaeva 2018, Habilov & Tadzibaeva 2020a), 13 July/May 2012: obs. 1 ind. (Habilov
& Tadzibaeva 2013, 2020a, Tadzibaeva 2018), 21 March 1976: obs. 4 inds., 16 September 1976: obs. 4 inds., 18 Decem-
ber 1976: obs. 2 inds., 12 March 1977: obs. 12 inds., incl. 5 33, 5 99, 10 April 1977: exam. 6 &, 1 @ (Habilov
& Tadzibaeva 2020a), mine 4, 12 April 2012: exam. 2 33, 21 April 2013: obs. 2 inds., 22 November 2013: exam. 2 9 Q
, 23 March 2014: obs. 6 inds., incl. 2 33,2 99, 23 August 2014: obs. 1 ind., 10 October 2014: obs. 10 inds., incl. 1 &,
7 29, 2 November 2014: exam. 2 3J, 1 @, 9 January 2015: obs. 3 inds., incl. 1 &, 1 @, 13 January 2015: exam. 7 9@,
25 February 2016: exam. 1 & (TadZibaeva 2018, Habilov & TadZibaeva 2020a), mine 4, 22 January 2016: obs. 1 4,2 9%,
mine 14, 13 May 2012: obs. 1 ind., 14 January 2014: obs. 1 ind., a dome mine nearby, 13 May 2012: 6 inds., incl. 1 &,
mine 6, 22 November 2013: obs. 5 inds., 2 November 2014: obs. 9 inds., incl. 4 &, 2 99 (TadZibaeva 2018), 14 Sep-
tember 2017: obs. 1 ind., 7 July 2018: obs. 1 ind., 10 March 2019: obs. 4 inds., incl. 2 &&, 30 March 2019: obs. 6 inds.,
incl. 2 33, 3 9, 28 March 2020: exam. 1 @ (Habilov & Tadzibaeva 2020a), mine 4, 1 February 2021: exam. 2 99,
28 November 2021: exam. 1 @, 26 February 2022: exam. 4 99, 2 inds. (Habilov & Tadzibaeva 2022¢); — Kuraminskij
[=Kurama] Mountains, Kandzol [= Istiglol] [11], mine, 16 January 1977: coll. 1 @ (Habilov 1980, 1992); — near Kul'kent
[= Kulkand] [12], foothills of the Turkestanskij [= Turkiston] Mountains, two mines, 27 March 1977: obs. 20/23 / 34 inds.
and4inds.,incl. 1/2/3 33,21/18 QQ (Habilov 1980, 1992, Tadzibaeva 2018, Habilov & TadZibaeva 2020c), 26 March
1978: exam. 1 3,2 99, 29 April 1978: exam. 2 /3 33, 24 April 1980: obs. 32 inds., incl. 5 33, 1/2 Q, 17 April 1982:
exam. | &, 17 May 1983: exam. 1 &' (Habilov 1992, TadZibaeva 2018, Habilov & TadZzibaeva 2020c), mine 2, 23 Novem-
ber 2013: obs. 1 ind. (TadZibaeva 2015, 2018, Habilov & TadZibaeva 2020c), mine 5, 20 February 2015: exam. 1 &4, 1 @
(Tadzibaeva 2018), mine 5, 22 June 2017: obs. 1 ind. (Tadzibaeva & Habilov 2017c, Tadzibaeva 2018, Habilov
& Tadzibaeva 2020c), abandoned mine, 19 March 1977: exam. 1 &, 2 29, 7 May 1978: exam. 1 &, 26-28 June 1977:
obs. 2 inds., incl. 1 &, 20 February 2015: exam. 1 &, 1 @, 31 May 2018: obs. 2 inds., incl. 1 & (Habilov & TadZibaeva

Figs. 21, 22. Portraits of Rhinolophus bocharicus KaSenko et Akimov, 1918 from Levap. Photo by A. Reiter.
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Fig. 23. Records of Rhinolophus bocharicus KaSenko et Akimov, 1918 in Tajikistan; squares — new records, circles —
published records.

2020c); — 11 km north-east of Isfara [13], abandoned mine, 9 April 1977: coll. 1 & (Habilov 1980); at the Isfara waste
dump, mines, 9 April 1977: exam. 2 3&, 5 May 1979: exam. 4 &, 20 November 1979: exam. 5 3J, 6 @@, 30 March
1980: exam. 2 43 (Habilov 1992, TadZibaeva 2018); — foothills of the northern slope of the Turkestanskij [= Turkiston]
Mountains, at the old road to Kokand [= Qo‘qon] near Dahana [14], abandoned mine, 17 October 1977: coll. 2 33, 1 @
(Habilov 1980); — Mogol-Tau [= Mogoltau] Mountains, near Cajruh-Dajron [= Coruh-Dajron] [15], abandoned mine,
8 November 1977: exam. 1 &, 8 January 1978: exam. 1 @ / & (Habilov 1980, 1992, Tadzibacva & Habilov 2019a),
30 January 1979: exam. 1 &, 19 April 1984: exam. 1 &, 1 @, 13 January 1985: exam. 1 @, 29 September 1985: exam.
1 @ (Habilov 1992), 10 April 2012: obs. 3 inds., 2 October 2012: obs. 18 inds., 23 November 2012: obs. 43 inds., 15 April
2013 obs. 8 inds., 24 November 2013: obs. 34 inds., 15 August 2015: obs. 3 inds., 11 September 2015: obs. 3 inds.,
2 October 2015: obs. 1 ind., 20 August 2016: obs. 1 ind., arge mine, 29 October 2017: obs. 19 inds., 1 April 2019: obs.
6 inds. (Tadzibaeva & Habilov 2019a); — Kuraminskij [= Kurama] Mountains, near Kansaj [16], mine, 9 November 1977:
coll. 1 &, 1 Q@ (Habilov 1980, 1992), 15 December 1978: exam. 1 &, 5 @9 (Habilov 1992), Kansaj (Oktos), 2 October
2016: obs. 3 inds., incl. 1 @ (TadZibaeva & Habilov 2018); — Nadzibolo [= NodZ] [17], two loess caves, 20 October 1986:
coll. 1 4,2 @9 (Malinovskij 1988); — between Amondara and Mindona [= Mingdona] [18], Zeravian [= ZarafSon] river
valley, mine, 20 July 1959: coll. 1 @, ZMMU, leg. O. P. Bogdanov (Habilov 1992, Tadzibaeva & Habilov 2017a); —
Kuraminskij [= Kurama] Mountains, Col-Ata [= Colota] [19], 5 May 1983: exam. 1 & (Habilov 1992), 21 February 1986:
exam. 1 &, 1 @ (Tadzibaeva & Habilov 2018); — Kuraminskij [= Kurama] Mountains, Pangaz [20], 7 December 1980:
obs. 4 inds. (Habilov 1992), mine, 19 October 2015: exam. 8 Y @ (TadZibaeva & Habilov 2018); — foothills of the northern
slope of the Turkestanskij [= Turkiston] Mountains, Surh [21], 7 December 1976: exam. 1 & (Habilov 1992, TadZibaeva
2018); — foothills of the northern slope of the Turkestanskij [= Turkiston] Mountains, near Kim (Belesenyk Range) [22],
6 May 1979: exam. 1 & (Habilov 1992, TadZibaeva 2018); — southern slope of the Turkestanskij [= Turkiston] Mountains,
near Majkata [= Majkatta] kishlak [23], 15 February 1979: exam. 2 99 (Habilov 1992, TadZibaeva & Habilov 2017a),
cave, 9 December 1978: obs. 13 inds. of R. ferrumequinum and R. bocharicus (Tadzibaeva & Habilov 2017a); — northern
slope of the ZeravSanskij [= ZarafSon] Mountains, Dzilau [= Cilau] [24] (2000 /2900 m a. s. 1.), 14 February 1979: exam.
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1 Q (Habilov 1992, TadZibaeva & Habilov 2017a); — between Amondara and Majkata [= Majkatta] [25], mine, summer
period, obs. a colony of ca. 500 inds. of R. ferrumequinum and R. bocharicus (Habilov 2003, Tadzibaeva & Habilov
2017a); — above Sing kishlak [26], Sing river valley, northern slope of the Zeravianskij [= Zaraf$on] Mountains, Dahoni-
ob / Dahoni ob mine, 16 October 2015: obs. 33 /36 / 13 inds., 2 February 2016: obs. 44 inds. of R. ferrumequinum and
R. bocharicus, leg. R. Oblokulov (Habilov & Tadzibaeva 2016a, 2018, 2020b, Tadzibaeva & Habilov 2017a), 30 Janua-
ry 2016: obs. 38 inds., leg. R. Oblokulov (Tadzibaeva & Habilov 2017a, Habilov & Tadzibaeva 2020b), 13 January 2020:
obs. 26 inds., incl. 1 &, 3 October 2020: obs. 3 inds., incl. 1 & (Habilov & Tadzibaeva 2020b); — Eri [= Eri] kishlak, Somi
cave [27], 15 October 2015: exam. 1 ¢ (Tadzibaeva & Habilov 2017a); — Tigrovaé balka [= Besai Palangon] Reserve,
old farm 1 km of the main gate [1], 30 June 2017: obs. a colony of 72 inds., incl. 2 @ 9 (TadZibaeva & Habilov 2017c¢);
— near Gudos [28], mine, 19 February 2016: exam. 1 J, in the field, 19 February 2016: coll. 1 & (Tadzibaeva & Habilov
2018); — Mogol-Tau [= Mogoltau] Mountains, U¢-Teppa [= Ucteppa] [29], mine, 7 August 2015: obs. 1 ind., mines 1-3,
25 September 2015: obs. 5 inds., 1 April 2019: obs. 34 inds., 26 May 2019: obs. 30 inds., 2 June 2019: obs. 1 ind.
(Tadzibaeva & Habilov 2019a).

DISTRIBUTION. Rhinolophus bocharicus represents one of the endemics of Central Asia, it occurs
mostly in the southern part of West Turkestan (except south-western Turkmenistan) and it extends
only marginally to northern Afghanistan (Rybin et al. 1989, Horacek et al. 2000, Burgin 2019a).
The only record from Iran published by Farhang-Azad (1969) was based on a misidentified juve-
nile of R. ferrumequinum (Strelkov et al. 1978, Benda et al. 2012). The Tajikistani distribution
of R. bocharicus represents a part of the eastern margin of the distribution range of this bat. This
margin continues from south-western Tajikistan southwards to north-western Afghanistan and
southern Turkmenistan, where the southern limits of the species distribution are found (Benda
& Gaisler 2015), and from northern Tajikistan to southern Kirghizstan and central and eastern
Uzbekistan, where the north-eastern limits of the distribution range of R. bocharicus lie (Bogdanov
1953a, Rybin et al. 1989).

In Tajikistan, R. bocharicus belongs to common bats (Fig. 23), at least 29 record sites are avai-
lable from the western section of the country. The localities are situated mainly in the lowlands
with only a slight coverage of medium altitudes; the available records come from a medium wide
altitudinal range (1595 m), with some three quarters of the records originating from the sites
below 1250 m a. s. 1. (Fig. 10, Table 3). Since this bat inhabits mainly lowland areas, its range in
Tajikistan is divided into three parts separated by mountain ranges, to the south-western, western,
and northern sections (Fig. 23).

Our new records from Tajikistan contribute to the depiction of the eastern margin of the species
range in West Turkestan rather significantly; until now, this bat was only marginally known from
the south-western section of the country (Fig. 23). In the Amudar€ Basin in its broad sense, the
easternmost record was available from near Talogan, Takhar Province of Afghanistan (36°40°N,
69°39°E; DeBlase 1980). Three new records from south-western Tajikistan lie more to the east,
and the call recording made at the Kalpisipar cave in the Darvoz Mountains represents the eastern-
most record of R. bocharicus in this range section (70°28’E). In Tajikistan, this record prolongs
the known range by ca. 150 km to the east (Fig. 23). Although Habilov (1992: 93) mentioned
a record from Qal"ai Humb, i.e. even ‘more eastwards, to be mentioned in an abstract by Serbin
(1964), this is most probably an error. Serbin (1968), who properly published his records from the
early 1960s, did not report any finding of R. bocharicus, but one record of R. ferrumequinum from
Obgard in the Darvoz Mountains (= near Qal”ai Humb) made on 22 February 1963 (see Fig. 3).
This is most likely a previously misidentified record of R. bocharicus presented to originate from
Qal"ai Humb; no record of R. bocharicus from Qal”ai Humb was reported also by Habilov (1986),
who gave a review of bats of Badakhshan (Badahs$an).

Our new records of R. bocharicus in south-western Tajikistan come from a small altitudinal
range of 828 m (ca. a half of the range of this bat in the whole country; Table 3) and the altitudes
of these record sites are rather low (median 897 m vs. 960 m; see Fig. 11, Table 4). The preference
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for lower altitudes in R. bocharicus is most apparent from the comparison with the altitude distri-
bution of R. ferrumequinum (and also other bats, see Fig. 11). While both large-sized Rhinolophus
species were documented at similar number of localities, these localities are almost completely
separated by their altitude distribution. This comparison indicates that in the steppe landscape
of south-western Tajikistan, these species have exclusive altitude preferences and distribution,
which is not true for the distribution pattern in the whole Tajikistan.

EcnHoLocatioN. Echolocation calls of Rhinolophus bocharicus were recorded at four sites in
Tajikistan and description of the echolocation parameters of this bat is given here for the first
time (see Table 5). The calls of a foraging bat were recorded just once (at Kiilob), while the calls
of bats active in or near their roosts were obtained three times, at a cave (Kalpisipar cave), inside
a mine-like shaft/tunnel (Dangara tunnel), and inside an abandoned building (former stable at
Levap). This bat produces FM-CF-FM calls typical for the genus Rhinolophus (Figs. 25, 26),
with the peak frequencies in the range of 97.8-103.4 kHz (mean 101.2 kHz), see Table 5 (also
for further descriptive parameters of the calls). The peak frequencies are slightly lower during
the foraging flight (mean 98.0 kHz) compared to the calls recorded inside roosts or calls obtained
from a handled bat (mean 102.0 and 101.3 kHz, respectively). This difference is caused by the

Fig. 24. Portrait of Rhinolophus bocharicus KaSenko et Akimov, 1918 from Qarago¢. Photo by A. Reiter.
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Fig. 25. Spectrogram of the echolocation calls of Rhinolophus bocharicus KaSenko et Akimov, 1918; an individual
emerging from the colony roost in an old farm at Levap, 5 May 2016.

Doppler shift compensation when the bat forages under natural conditions. In comparison with
the call parameters of R. clivosus Cretzschmar, 1828, a closely related bat species from the Middle
East, those of R. bocharicus show much higher values (see Benda et al. 2008, 2010a, Razgour et
al. 2010). The peak frequencies of the calls of the former bat lie in the range of 83.5-87.9 kHz,
i.e. some 12-20 kHz lower than in R. bocharicus.

VARIATION. External and cranial dimensions of the newly collected Tajikistani specimens of Rhi-
nolophus bocharicus are shown in Table 6. For the material examined see above. A comparison
of these dimensions with those of samples from other parts of the species distribution range
(Afghanistan, other parts of West Turkestan; Fig. 27) did not reveal any significant difference
between these geographical sample sets.

The specimens of R. bocharicus collected in the eastern part of West Turkestan in the second half
of the 19th century were originally assigned to R. euryale Blasius, 1853 by several collectors (cf.

120 kHz
110 kHz
00Kz [— ] — o — —_— — — — — —_—
90 kriz J
80 krz J
70 kHz 5
60 kHiz J
50 kriz J
40 kHz
30 kHz
20 kHz

10 kHz

oz

L e e e I S S L e e e s e e S LA e s e I A e
0,100 s 02005 03005 0,400 5 0,500 5 0,600 5 0,700 5 0,500 5 0,900 5 1,000 5 1,100 s 1,200 5 13005 1,400 5

Fig. 26. Spectrogram of the echolocation calls of Rhinolophus bocharicus KaSenko et Akimov, 1918; a handled individual
collected from a loess cavity at Qaragoc, 9 May 2016.
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Fig. 27. Bivariate plot of the examined samples of Rhinolophus bocharicus Kasenko et Akimov, 1918: condylocanine
length of skull (LCc) against the length of the upper tooth-row (CM?); for comparative material see text.

Sévercov” 1873a, Fedcenko 1875; see the reviews by Bobrinskoj 1925 and/or Ognev 1928). Later
on, they were re-identified as R. ferrumequinum (Tihomirov” & Korcagin” 1889, Kasenko 1905),
until Kasenko & Akimov"” (1918) described R. bocharicus as a separate species. However, initially
some Russian authors (Bobrinskoj 1925, Ognev 1927, 1928, Vinogradov 1935) considered it as
the West Turkestani subspecies of R. ferrumequinum, and concerning the Tajikistani populations,
this is valid also for the first country’s record by Laptev (1937) from Kurgan-Tibe [= Bohtar].
However, Kuzakin (1934) found two species, R. ferrumequinum and R. bocharicus occurring in
sympatry in eastern Uzbekistan and described clear morphological differences between them in
the size of body, ear, tail, and metacarpal bones. Since then, R. bocharicus is almost universally
considered a separate species, and concerning the Tajikistani or West Turkestani populations as
well, without exception (Meklenburcev 1935, Bobrinskoj & Kuzéakin 1937, Kuzékin 1944, 1950,
1965, Ellerman & Morrison-Scott 1951, Bogdanov 1953a, 1954, 19564, b, Strelkov 1963, 1971,
1981, Babaev 1965, Hanak 1969, Felten et al. 1977, Strelkov et al. 1978, Habilov 1979, 1980,
1988, 1992, 2003, Strelkov & Sajmardanov 1983, Butovskij et al. 1985, Pavlinov & Rossolimo
1987, 1998, Malinovskij 1988, Benda et al. 2011, 2012, Rybin et al. 1989, Habilov 1992, Bori-
senko & Pavlinov 1995, Horacek et al. 2000, Kaskarov & Mitropol’skad 2004, Simmons 2005,
Benda et al. 2011, 2012, Gricina et al. 2013, Habilov & Tadzibaeva 2013, 2016a, b, 2018, 2020a,
b, c, d, 2021a, b, Benda & Gaisler 2015, Habilov et al. 2016, Tadzibaeva & Habilov 2016b, c,
2017a, b, ¢, 2018, 2019a, d, Benda 2021, etc.). Based on examination of a single specimen of
R. bocharicus from Afghanistan, Aellen (1959a) suggested to consider this bat a subspecies of an
Afro-Arabian species, R. clivosus Cretzschmar, 1828 (see Benda & Gaisler 2015 for a review).
This suggestion was accepted by some authors (Lindberg 1961, Harrison 1964, Koopman 1966,
1993, 1994, Gaisler 1971, Hayman & Hill 1971, Corbet 1978, Niethammer 1983), although
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Hanak (1969), Strelkov (1971) and Felten et al. (1977) found a series of morphological traits
differing R. bocharicus from R. clivosus, and suggested again the separate species position for
R. bocharicus. Currently, R. bocharicus is regarded a separate monotypic species endemic to
Central Asian lowland deserts and dry steppes; this status is supported by the available results of
molecular genetic analyses (Bailey et al. 2016, Uvizl et al. 2024).

KaSenko & Akimov” (1918: 223) described R. bocharicus as a new species based on 50 speci-
mens (without sex identification) from present-day Uzbekistan, one bat originating from Samarkand
[Camapxang; = Samarqand; 39°39°N, 66°58°E] and the remaining specimens being from Termez
[Tepmes; = Termiz; 37°13°N, 67°17’E]. This type series is still present in the ZIN collection,
Baranova et al. (1981: 13) specified the whole series as alcoholic specimens and the only Sama-
rqand specimen as a male. However, Baranova et al. (1981) reported on 52 specimens instead
of 50, and more importantly, they designated a lectotype specimen from the series (the Samar-
gand bat, ZIN 8702), with a reference to Ognev (1928: 397). However, Ognev (1928: 397) just
mentioned a locality of (one of) the type origin and did not designate the lectotype specimen*.
Thus, the lectotype designation by Baranova et al. (1981) is unsubstantiated and the type series
still represent syntypes, as originally designated by the description authors and the type locality
of R. bocharicus thus remains ‘Samarqand and Termiz’. Bobrinskoj (1925: 358) mentioned his
examination of 32 type specimens, so, his understanding corresponded with the original statement
by KaSenko & Akimov” (1918).

Interestingly, three different incorrect type localities of R. bocharicus appeared in literature
(besides the correct version, mentioned by e.g., Bobrinskoj 1925 or Benda et al. 2011). Based
perhaps on the slightly confusing note by Ognev (1928), several authors mentioned Samarqand as
the type locality (Bogdanov 1953a, Baranova et al. 1981, Strelkov 1981, Pavlinov & Rossolimo
1987). On the other hand, Kuzakin (1950, 1965) reported Termiz as the type locality, maybe because
of the prevailing number of specimens coming from this site. However, a completely erroneous
site was mentioned as the type locality most frequently, the Murghab river, South Russian Tur-
kestan [= Murgap river, south-eastern Turkmenistan; ca. 36°08°N, 62°42’E]. This error was first
introduced most probably by Ellerman & Morrison-Scott (1951) and then repeated by numerous
subsequent authors (DeBlase 1980, Corbet & Hill 1992, Horacdek et al. 2000, Csorba et al. 2003,
Simmons 2005, Burgin 2019a). The latter site really is an area of occurrence of R. bocharicus,
however, this bat was first discovered there in 1930, twelve years after the species description
and 18 years after the whole type series was collected (1908 and 1912; see Bobrinskoj & Kuzékin
1937, Baranova et al. 1981).

The year 1917 is frequently mentioned erroneously as the year of description of R. bocharicus
(see e.g., Bobrinskoj 1925, Ognev 1927, 1928, Kuzakin 1944, 1950, 1965, Ellerman & Morrison-
Scott 1951, Bogdanov 1953a, Acllen 1959a, Strelkov 1963, 1971, 1981, Hanak 1969, Felten et
al. 1977, Corbet 1978, Strelkov et al. 1978, Habilov 1979, 1988, 1992, DeBlase 1980, Strelkov
& Sajmardanov 1983, Butovskij et al. 1985, Pavlinov & Rossolimo 1987, Corbet & Hill 1992,
Borisenko & Pavlinov 1995, Horacek et al. 2000, Csorba et al. 2003, Kaskarov & Mitropol'skad
2004, Simmons 2005, Gricina et al. 2013, Habilov & TadZibaeva 2016b, Burgin 2019a, etc.).
However, the description was published in the No. 1-3 of the volume 22 (for 1917) of the
EZegodnik" Zoologiceskago Muzea Rossijskoj Akademii Nauk" (Exceeoonurxv 3o0onoeuueckazo
Myses Poccitickou Axademiu Haykv; Annual of the Zoological Museum of the Russian Academy
of Sciences) which was in fact issued in 1918 (pp. 1-310+i—xvi), and this is the true year of the
species description; the rest of the volume 22 (No. 4, pp. 311-350+xvii—xxxviii) was issued in

* Ognev’s (1928: 397) statement reads as follows: “Locality of type description: Samarqgand (specimen in the collection
of the Zoological Museum of the Academy of Sciences).” [Own translation from Russian.] In original it reads as follows:
“Mecto onucanus Tuna: Camapkanz (k3. B KOJuL. 30011. My3es AKajeMuu Hayk.)”
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1922, when the whole volume was bound. Perhaps for this reason, Baranova et al. (1981: 13)
erroneously reported 1922 as the year of description of R. bocharicus.

COMPARATIVE MATERIAL. Afghanistan: 1 &, 1 ¢ (MHNG 974.005, MZLU L59/3167, L59/3185 [S+A]), Grotte Khaftar
Khaneh, pres Aibak/Haibak, alt. 1200 m, 17 May 1959, leg. K. Lindberg; — 1 @ (MZLU L57/3116,L57/3183 [S+A]), Grotte
Zarmast, 18 October 1957, leg. K. Lindberg; — 1 &' (SMF 39222 [S+A]), Pashtunkot, Fariab, Grotte Zarmast, 1295 m,
27 August 1964, leg. D. Meyer-Oehme; — 1 &, 1 Q@ (SMF 39221, 39224 [S+A]), Sholgara, Balkh, unbekannte Hohle im
Darra Bandi-Haba, 725 m, 11 April 1965, leg. D. Meyer-Oehme; — 1 & (SMF 39223 [S+A]), Takhtar Pul, Balkh, 390 m,
10 April 1965, leg. D. Meyer-Ochme. — Kirghizstan: 1 & (NMP 58445 [S+A]), Os district, 1987, leg. J. Obuch; —4 3
(MHNG 1806.062, NMP 58336/2-58336/4 [S+A]), Samarkandyk, Kanigut, 2 July 1988 & 30 September 1992, leg.
R. Arlettaz, J. Cerveny, A. Cervena & J. Obuch. — Uzbekistan: 1 Q (ZMMU S-94718 [S+B]), between Amandara and
Mandana, 20 July 1959, leg. O. P. Bogdanov; — 1 &, 2 29 (ZMMU S-94724, S-94737, S-94741 [S+B]), Kara-Kamy3 [=
Qorakamish], vicinity of Taskent [= Toshkent], 2 November 1945, leg O. P. Bogdanov; — 1 & (ZMMU S-150228 [S]),
Samarkand [= Samarqand], date unlisted, leg. A. P. Fed¢enko; — 1 &, 11 QQ (NMP 91458-91461, 91489-91496 [S+B]),
Samarqand, cave, 28 September & 14 October 1963, leg. V. Handk & A. Sagitov; — 1 @ (ZMMU S-15362 [S+B]), Sur¢a
[= Sho‘rchi], Surhana [= Surxondaryo] valley, 20 August 1935, leg. A. P. Kuzékin; — 1 & (ZMMU S-94746 [S+B]), Sur¢i
[= Sho‘rchi] District, 20 June 1950, leg. O. P. Bogdanov; — 3 33, 3 99 (ZMMU S-15348, S-15349, S-15352, S-15354,
S-15355, S-15357 [S+B]), Taskent [= Toshkent], loess cave, 18 September 1935, leg. A. P. Kuzakin; — 1 @ (ZMMU
S-29193 [S+B], Taskent [= Toshkent], old town, 16 September 1932, leg. A. P. Kuzjakin; — 1 @ (ZMMU S-83963 [S+B],
Taskent [= Toshkent] Province, Kurumdik, 17 May 1950, leg. O. P. Bogdanov; — 2 43 (ZMMU S-103752, S-103755
[S]), vicinity of Taskent [= Toshkent], 17 November 1921, leg. Alekseev; — 2 33 (ZMMU S-83961 [S+B]), vicinity of
Taskent [= Toshkent], 19 September 1950 & 20 October 1950, leg. O. P. Bogdanov; — 1 & (ZMMU S-94744 [S+B]),
vicinity of Taskent [= Toshkent], Karakumuk river, 12 May 1949, leg O. P. Bogdanov; — 1 @ (ZMMU S-94747 [S+B]),
Termez [= Termiz], 12 May 1949, leg. O. P. Bogdanov.

RECORDS OF ECTOPARASITES. Original data: I[schnopsyllida e: Rhinolophopsylla unipectinata turkestanica:
3338 ad, 4 99 ad [A], from 1 &, 12 Q2 (NMP 95707-95713, HSU pb6156-6161), Levap, old farm, 5 May 2016. —
Nycteribiidae: Phthiridium biarticulatum: 1 Q ad [A], from 1 & ad (NMP 95729), Qarago¢, loess cavity, 9 May
2016.—Spinturnicidae: Eyndhovenia euryalis oudemansi: 1 & ad, 1 Q ad [P], 17 inds. [A], from 1 &, 12 29
(NMP 95707-95713, HSU pb6156-6161), Levap, old farm, 5 May 2016. — Published data: Nycteribiidae:
Phthiridium biarticulatum: 1 Q, Kuraminskij khrebet [= Kurama] Mts., Altyn-Tonkan [= Altyn-Topkan], 17 December
1978 (Hurka 1984).

COMMENTS ON ECTOPARASITES. In Rhinolophus bocharicus, a typical representation of the Palae-
arctic ectoparasites of the genus Rhinolophus was documented in Tajikistan, three species of
three families were found in total. All three parasites, Rhinolophopsylla unipectinata turkestanica
loff, 1953, Phthiridium biarticulatum Hermann, 1804, and Eyndhovenia euryalis oudemansi
(Eyndhoven, 1941) were collected in Tajikistan also from R. ferrumequinum (although in dif-
ferent localities than from R. bocharicus), see above for comments on these taxa. The latter two
parasites were found only on these two Rhinolophus species in Tajikistan (own data, Hirka 1984,
Stantikovi¢ & Malinovskij 1992), while R. u. turkestanica additionally also on Myotis blythii and
M. emarginatus (own data), see below for details.

Rhinolophus sp. (Rhinolophus hipposideros s.1.)

RECORDS. Published data: Varzaminar” [= Ajni] [1], ZarevSan” [= ZarafSon] river valley, 23 August [= 4 September NS]
1892: coll. 3 inds., ZIN, leg. Glazunov” (Satunin” 1910); Varziminor kishlak [= Ajni], middle Zeravsan [= ZarafSon] river
valley, 23 August 1892: coll. 3 inds., leg. D. K. Glazunov (Bobrinskoj & Kuzakin 1937, Bogdanov 1953a); Varziminor
[= Ajni] in the upper reaches of the Zeravsan [= ZarafSon] river (Kuzakin 1950); Zeravsan [= ZarafSon] river valley
(Kuzakin 1965); Aini [= Ajni], southern slopes of the Mountains Turkestanskiy khrebet [= Turkiston Mts.], 8 August 1978
(Hurka 1984); — Stalinabad [= DusSanbe] [2], 1932, leg. Parasitological Section of the Tajikistan Complex Expedition
(Vinogradov 1935); near Stalinabad [= Dusanbe], in the DiiSambinka [= Varzob] river bank, loess cave, 22-27 April 1932:
6 inds., ZIN, leg. Parasitological Section of the Tajikistan Complex Expedition, 20 July — 4 August 1935: coll. 6 inds.,
leg. A. P. Kuzakin (Bobrinskoj & Kuzakin 1937, Bogdanov 1953a); near Stalinabad [= DusSanbe], Stalinabadskaa cave,
20 July 1935: obs. lactating females and nonvolant juveniles, 3—4 August 1935: obs. non-lactating adult females (Kuzakin
1950); near Dusanbe (Kuzédkin 1965); loess cave in the Dusanbinka river bank (near Gulistan [sic!]), 20 July — 4 August
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1935: coll. 6 inds., leg. A. P. Kuzakin (Tadzibaeva & Habilov 2019b); — Gissar [= Hisor] [3], 7 July 1935: coll. 1 ind.,
leg. A. P. Kuzakin (Bobrinskoj & Kuzéakin 1937, Bogdanov 1953a); Gissar [= Hisor] town (Kuzakin 1950, 1965); Gissar,
obs. 2 inds., coll. 1 ind., leg. A. P. Kuzakin (Bogdanov 1956a); — Horog [= Horug] [4], a canyon at the confluence of the
Sah-Dar'a [= Sahdara] and Gunt rivers, summer 1937: remains of 2 skulls in Bubo bubo pellets (Kornev 1941); Horog
[= Horug], botanical garden, 19 April 1960: coll. 1 ind., leg. A. V. Popov (Serbin 1968); — near Gulistan [= Guliston]
kishlak [5], 8 km of Stalinabad [= Dusanbe], small cave, 29 March 1953: obs. 1 @, deep cave, 23 March 1954: obs.
46 33, 14 99 (in four groups), 14 August 1954: obs. 3040 inds., coll. 1 @, ZMMU, leg. O. P. Bogdanov (Bogdanov
1954, 1956a, Habilov 1992); loess cave in the Dusanbinka river bank (near Gulistan), 14 August 1954: coll. 1 @, leg. O. P.
Bogdanov (Tadzibaeva & Habilov 2019b); — Gandzino [= Gangina] [6], 28 August 1964: coll. 1 ind., 25 August 1965:
coll. 1 ind., sandstone cave, 29 May 1964 coll. 2 inds., 28 August 1964: obs. 2 inds. (Serbin 1968); — near Zigar kishlak
[7] (Darvazskij [= Darvoz] Mountains), cowshed building, 21 September 1965: coll. 1 © (Serbin 1968); — Kuraminskij
[= Kurama] Mountains, near Altyn-Topkan [= Zarnisor] [8], abandoned mine, 17 December 1978: coll. 1 ¢ (Habilov
1979, 1992, Tadzibaeva & Habilov 2018), vertical hole, 4 December 1977: exam. 1 @ (Habilov 1980, 1992, Habilov
& Tadzibaeva 2018), 1 April 1979: exam. 1 &, 15 February 1980: exam. 1 @, 14 March 1981: exam. 3 9 Q (Habilov 1992,
Habilov & TadZibaeva 2018); — near Garm-Casma [= Garm¢asma] [9] (40 km south of Horog [= Horug]), small karst
cave, 14 June / July 1985: obs. 5 inds., coll. 4 Q9 (Habilov 1986, 1992); — Varzob river valley [10] (Malinovskij 1988);
near Varzob, mine, 13 November 1985: coll. 4 3J, 22 March 1986: coll. 2 '3, leg. Malinovskij (Habilov 1992); Varzob
river canyon, 18 km cave, 23 August 1986: coll. 1 ¢, leg. Malinovskij (Habilov 1992, TadZibaeva & Habilov 2019b);
Romit [sic!], mine, 13 November 1985: coll. 4 &, 22 March 1986: coll. 2 33, leg. Malinovskij (TadZibaeva & Habilov
2019b); — Kondara river valley [11] (Malinovskij 1988); near Kondara, mine, 28 September 1985: coll. 2 @ @, 29 October
1985: 1 4,4 29, 17 October 1986: coll. 1 &, 2 99, leg. Malinovskij (Habilov 1992, TadZibaeva & Habilov 2019b);
Romit [sic!], mine, 28 September 1985: coll. 2 9 @, leg. K. U. Malinovskij (TadZibaeva & Habilov 2019b); near Kondara,
mine, 29 October 1985: 1 3,4 22, leg. K. U. Malinovskij (Tadzibaeva & Habilov 2019b); — Takob [= Tagob] river valley
[12] (Malinovskij 1988); — Sardaimiena river valley, near Ramit [= Romit] [13], mine, 30-40 inds. (Malinovskij 1988);
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Fig. 28. Records of the small-sized horseshoe bats (Rhinolophus sp. / Rhinolophus hipposideros s.1.) in Tajikistan.
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near Romit, mine, 6 May 1984: coll. 4 33, 9 November 1985: coll. 15 33, 4 29, 20 March 1986: coll. 14 33,2 99,
12 April 1986: coll. 5 33, 7 9, 6 April 1989: exam. 29 inds., incl. 7 3, 13 @2, leg. Malinovskij (Habilov 1992);
Varzob river valley [sic!], 9 November 1985: exam. 15 3&, 4 2%, 20 March 1986: coll. 14 34, 2 99, 12 April 1986:
coll. 5 33,7 29, leg. K. U. Malinovskij (TadZibaeva & Habilov 2019b); Romit, mine, 6 April 1989: exam. 29 inds.,
incl. 733, 13 @9, leg. T. K. Habilov & K. U. Malinovskij (Tadzibaeva & Habilov 2019b); — near Majkata [= Majkatta]
kishlak [14], Zeravsan [= ZarafSon] river valley, 27 March 1979: 1 &, leg. S. H. Muratov (Habilov 1992, Tadzibaeva
& Habilov 2017a, Habilov & Tadzibaeva 2018); — Babatag [15], 1973: 1 ind., leg. G. Zarubin (Habilov 1992); — Mogol-
Tau [= Mogoltau] Mountains, near U¢-Teppa [= Ucteppa] kishlak [16], abadoned mine, 12 May 1979: coll. 1 & (Habilov
1992, Tadzibaeva & Habilov 2019a); — Kuraminskij [= Kurama] Mountains, near Col-Ata [= Colota] [17], 5 May 1983:
exam. 3 3d, 1 Q, 13 May 1983: coll. 1 &, 1 @ (Habilov 1992, Habilov & Tadzibaeva 2018); — Kuraminskij [= Kurama]
Mountains, Gudos [18], 3 March 1979: exam. 3 3 (Habilov 1992, Habilov & Tadzibaeva 2018); — northern slope of
the Turkestanskij [= Turkiston] Montains, near Corku [= Corkuh] kishlak [19], Hucai-gor cave, 26 March 1978: exam.
1 & (Habilov 1992, Habilov & Tadzibaeva 2018, TadZibaeva 2018); — southern slope of the Turkestanskij [= Turkiston]
Mountains, Tomin kishlak [20], obs. a colony of 14 inds., incl. 3 43, 9 @9 (Habilov 1992, TadZibaeva & Habilov
2017a, Habilov & Tadzibaeva 2018); — southern slope of the Turkestanskij [= Turkiston] Mountains, Puthin kishlak
[21], 12 August 1978: exam. 1 & (Habilov 1992, TadZibaeva & Habilov 2017a, Habilov & TadZibaeva 2018); — southern
slope of the Turkestanskij [= Turkiston] Mountains, Dar-Dar / Dardar [22], 16 August 1978: exam. 1 &, 1 Q@ (Habilov
1992, Tadzibaeva & Habilov 2017a, Habilov & Tadzibaeva 2018); — southern slope of the Turkestanskij [= Turkiston]
Mountains, Zoosun [= Zasun] [23], 19 August 1978: exam. 1 @ (Habilov 1992, TadZibaeva & Habilov 2017a, Habilov
& Tadzibaeva 2018); — Ak-Su [= Aksu] river bank, Metar [= Mehtar] kishlak («Mazori Langar») [24], 15 May 1979:
exam. 1 Q@ (Habilov 1992, Habilov & Tadzibaeva 2018); — Zeravsan [= ZarafSon] river valley, near Jory [= Erf] / Fri [=
Fri] kishlak [25] (Habilov 1992, Tadzibaeva & Habilov 2017a, Habilov & Tadzibaeva 2018).

DisTrIBUTION. The small-sized bats of the genus Rhinolophus were traditionally assigned to
Rhinolophus hipposideros [s.1.], in fact a parataxon comprising two species, R. hipposideros s.str.
and R. aff. lepidus (the name sensu Horacek et al. 2000: 101; R. lepidus sensu Benda et al. 2011
and subsequent authors, see below). The distribution data obtained before 2016, when the co-
occurrence of these two species was first documented in Tajikistan, cannot be assigned to either
of them without a revision and proper re-identification of particular records.

The small-sized Rhinolophus has two occurrence areas in West Turkestan separated by a ca.
750 km wide gap of the desert lowlands (see reviews by Benda et al 2011, 2016a); the smal-
ler, western area of the Kopetdagh Mountains (in south-western Turkmenistan) and the larger,
eastern area along the western slopes of the Tien-Shan and Pamirs (southern Kazakhstan, central
and eastern Uzbekistan, south-western Kirghizstan, western Tajikistan). The biggest number of
records in the larger eastern area is available from Tajikistan (see Habilov 1992 and Benda et al.
2016a). While only R. hipposideros s.str. was found in the western area, wide co-occurrence of
both concerned species was documented in the eastern area (Benda et al. 2011, 2016a, Habilov
& Tadzibaeva 2016a, b, 2018, 2020b, Tadzibacva & Habilov 2016b, 2018, 2017a).

Considering the published data, this parataxon is a common faunal element in Tajikistan
(Fig. 28), 25 record localities are known. Of them, only two records, based on bats housed in the
ZIN and ZMMU collections, were re-identified concerning the new knowledge on taxonomic
affiliation of the small-sized Rhinolophus bats, both from the Dusanbe area (Benda et al. 2016a;
see also the species accounts below). Five ZIN specimens collected by the Tajikistan Complex
Expedition in April 1932 and two ZMMU specimens collected by A. P. Kuzakin in August 1935, all
in a cave in the Varzob river bank at Dusanbe (cf. Vinogradov 1935, Bobrinskoj & Kuzakin 1937,
Kuzakin 1950), were identified as R. hipposideros s.str. A female housed in the ZMMU collection
and collected by O. P. Bogdanov in a small cave near Guliston (then 8 km east of DuSanbe, today
a part of Dusanbe) on 14 August 1954 (cf. Bogdanov 1954, 1956a) was identified as R. aff. lepidus.
However, more records were made from these two sites situated closely to each other (see Habilov
1992), and in fact, both species could be found at both sites. Thus, all 25 localities still remain
potential record sites of both species included in the parataxon and cannot be assigned to only one
of them. The revised specimens just confirmed the occurrence of both species in sympatry in the
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area of Dusanbe, but did not exclude any record site as an exclusive occurrence spot of only one
species. Such common occurrence was documented also in other parts of eastern West Turkestan,
viz. O8 Province of southern Kirghizstan (Benda et al. 2011), Nuratau Mountains and Toshkent
Province in Uzbekistan (Benda et al. 2016a), and the Kurama Mountains of northern Tajikistan
(Habilov & Tadzibaeva 2018), as well as in south-eastern Afghanistan (see Benda & Gaisler 2015).

Although it is clear that the old data from Tajikistan published as R. hipposideros s.1. cannot be
simply assigned to one of the newly recognised species without a revision (and based on the revi-
sed records, both species are almost equally frequent, see below), Tadzibaeva & Habilov (2017a,
2018, 2019a, b) and Tadzibaeva (2018) mentioned the published records of R. hipposideros s.1. as
proper records of R. hipposideros s.str. However, this approach is not followed here and all records
made before 2016 that were not revised concerning the species determination are here referred
to the parataxon R. hipposideros s.l. The records of this parataxon come mainly from medium
altitudes (median 1197 m a. s. 1.; Fig. 10, Table 3) of the western and southern parts of Tajikistan
(Fig. 28). Although they are spread across a wide altitudinal range (2199 m), the distribution of
records indicates that both species of the parataxon prefer a more or less similar landscape type,
hilly areas at 800—1500 m a. s. 1. (Fig. 10).

RECORDS OF ECTOPARASITES. Published data: Ny cteribiid ae: Phthiridium simile: 7 33,3 99, Aini [= Ajni],
southern slopes of the mountains Turkestanskiy khrebet [= Turkiston Mts.], 8 August 1978 (Hurka 1984).

COMMENTS ON ECTOPARASITES. The bat fly Phthiridium simile Hirka, 1984 is a species described
based on the specimens originating from western Tajikistan (Ajni; see Records of ectoparasites)
and south-western Kirghizstan (Ohna Cave near Kadamdzaj, Batken Prov.; 40°03°N, 71°39°E),
collected from Rhinolophus hipposideros [s.1.] (Hirka 1984). It remains an endemic of the eastern
part of West Turkestan, the known records of this bat fly are restricted to these two mentioned
localities (Harka 1984).

VARIATION. As indicated above, the parataxon Rhinolophus hipposideros s.1. comprises two species
in the eastern part of West Turkestan including Tajikistan, R. hipposideros s.str. and R. aff. lepidus.
The geographical variation of R. hipposideros s.str. in its whole distribution range has been recently
revised by Benda et al. (2022), see below for a review concerning the Tajikistani populations.

The other species, previously identified and here named tentatively as Rhinolophus aff. lepi-
dus, has been proved to occur in Tajikistan only recently, see Benda et al. (2016a) and Habilov
& Tadzibaeva (2016a, b), and below. From Kirghizstan and Uzbekistan, the occurrence of this bat
was reported earlier, based on specimens collected in the 1980s (see Zima et al. 1992a, Horacek
& Zima 1996, Horacek et al. 2000, Benda et al. 2011, 2016a).

Traditionally, all small-sized horseshoe bats from West Turkestan were considered belonging to
R. hipposideros (Satunin” 1910, 1914, Ognev 1927, 1928, Bobrinskoj 1925, Bobrinskoj & Kuzakin
1937, Kuzakin 1950, 1965, Bogdanov 1953a, 1956a, 1974, Strelkov 1963, 1981, Rybin 1980,
Khabilov 1989b, Habilov 1992, 1993, 2003, Rybin et al. 1989, etc.). In the 1980s, a series of
small-sized horseshoe bats was collected during several research trips to Kirghizstan, and these
specimens exhibited clear differences from the western Palacarctic populations of R. hipposideros
s.str. both in the morphological characters and, in particular, in the karyotype.

Thus, the first indications of the occurrence of R. aff. lepidus in West Turkestan arose from
the analyses of specimens of small-sized horseshoe bats collected during field expeditions to the
Os Province in southern Kirghizstan, supplemented with the karyological studies by Zima et al.
(1991, 1992a). From these bats (under R. hipposideros or R. aff. hipposideros), the latter authors
reported the chromosome number of 2n=62, a number typical for Oriental representatives of the
genus Rhinolophus as reviewed by Zima et al. (1992a). Later on, Horacek & Zima (1996) sum-
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marised morphological differences between the concerned small-sized Kirghizstani populations
of horseshoe bats and R. hipposideros s.str. from Europe and south-western Asia with 2n=56
and 2n=58, compared them with a set of Asian small-sized forms and suggested its separate
species status. Horacek et al. (2000) again suggested a possible separate taxonomic position of
the Kirghizstani horseshoe bats and mentioned their close affinity to R. lepidus Blyth, 1844 and
not to R. hipposideros s.str. In various parts of their comprehensive paper, Horacek et al. (2000)
used three name variants considering the Kirghizstani populations, R. lepidus, R. aff. lepidus
and R. kirgisorum (see the synonymy below). However, they did not give any description of the
species named by the latter name, which thus represents a nomen nudum.

Horacek et al. (2000) mentioned their findings made on the specimens (referred to a possible
new species) collected during a trip to southern Kirghizstan in August 1984. Benda et al. (2011)
reported on specimens that were caught during two trips by J. Cerveny and his colleagues to
southern Kirghizstan in July 1988 and May 1990, and by J. Moravec to central Uzbekistan in
October 1985, and all of them deposited in the NMP collection. From two of the NMP specimens
from Kirghizstan collected in 1990, the standard karyotype characteristics were described by
Zima et al. (1991, 1992a). Moreover, Benda et al. (2011) demonstrated that R. aff. lepidus occurs
in sympatry (and even in syntopy) with R. hipposideros s.str. in southern Kirghizstan and this
situation perhaps explains the contradictory results of the molecular genetic analysis by Guillén
Servent et al. (2003; see Comments below for details); most probably, the latter authors analysed
R. hipposideros s.str. from Kirghizstan instead of R. aff. lepidus, and thus, the recorded genetic
distance naturally corresponded to differences within a single species.

Benda et al. (2011), who referred the specimens of R. aff. lepidus to R. lepidus, added basic
morphological characteristics of these bats to differentiate them from sympatric R. hipposideros,
the only small-sized congener formerly reported to occur in West Turkestan (see above). They
reported differences between these two species in the body and skull size, noseleaf morphology,
relative dimensions of wing finger segments, and skull shape, their findings could be summarised
as follows: specimens of R. aff. lepidus are larger in the body size than the samples of R. hipposi-
deros from West Turkestan, the Middle East, Africa, and the European Mediterranean; in R. aff.
lepidus the connecting process of the noseleaf is high and prominent, while it is almost absent
in R. hipposideros; the tip of sella is shorter in R. aff. lepidus than in R. hipposideros; the third
wing metacarpal is relatively (to the length of the third digit) much longer in R. aff. lepidus than
in R. hipposideros; the medial phalanx of the fourth wing finger is relatively (to the length of the
proximal phalanx) much longer in R. hipposideros than in R. aff. lepidus; skulls of R. aff. lepidus
have absolutely and relatively more massive (longer, higher, and wider) rostra and broader brain-
cases than the skulls of R. hipposideros; the upper canines are more massive in R. aff. lepidus than
in R. hipposideros, while the small upper premolars are absolutely and relatively more gracile
in R. aff. lepidus than in R. hipposideros. Thus, the differentiation and identification of the two
species in West Turkestan is not a problematic task (see also Benda & Gaisler 2015, Benda et al.
2016a, Habilov & Tadzibaeva 2016a, 2018, Habilov et al. 2018).

Benda et al. (2016a), besides the revision of identification tools differentiating between the
two small-sized Rhinolophus species occurring in sympatry in West Turkestan, compared the
wing and cranial dimensions of the West Turkestani samples of R. aff. lepidus and Afghanistani
specimens identified as R. lepidus by previous authors (Aellen 1959a, Lindberg 1961, Felten et al.
1977, Bates & Harrison 1997, Csorba et al. 2003). This comparison did not show any significant
difference in absolute and relative dimensions, the Afghanistani bats were just slightly larger in
their size parameters. Acellen (1959a) and Felten et al. (1977) assigned their Afghanistani specimens
of R. lepidus to the subspecies R. I. monticola Andersen, 1905. The latter form was described as
a separate species similar to R. lepidus by Andersen (1905), based on a specimen collected in

36



(6107) ‘T 10 nIT £q ‘A[9A10adsal ‘¢ pue ‘z ‘1 sape[)) 03 puodsariod 1poodso -y pue ‘sndoosida -y ‘sisuawipis *y SoFeaul] oy, 100g.4N
%06< sanjea joddns youeiq 21ed1pul SIPOU Ay} UO SIOP qoe[g (31X} 23S S[1BIdP 10J) suswroads 2dA) joudp sadKjordey pajjoqer par asejep g dwoIyd0)4o & Juisn
Pa1onnsu0al ‘sdnoid snypisnd *y pue syo.ovuw -y Ay} UM sa1ads snydojouryy Juowre sdiysuoneror anouadofAyd ay) Sunordop 901 POOYI[ANI] WNWIXBIA "6 "SI

sosapisoddiy snydojouiyy

81256840 VEWO

s

66156840 LB
16156840 UB)| WL
86156840 ue

sepiw snydojoul 61236840 UeWO
P! ydojoulyy ozzseedoveny —— &

EYEBE0I0 JewuehY

L0L0VONO euud

LI8OE9N BUND

S05ZLONO EBUMD

¥05ZLONO Ul

26546200 BU4D
24516700 UMD

snuefejew snydojoulyy

snyisnd snydojouryy

Z16QPEN BUILD
2180E9:I BUMD
+1546200 BUMD
18526200 emel.

souadouow snydojouryy

1abpiioys snydojouyy oo sy
snysnd snydojoulyy 20,0b9NO EUD
snjoduow snydojoulyy iy e-Sowp—

¥5L0V9LW B1pU

LOVOPOLI EIpUl
BSLOPOLI EpUl
£510PALI EIpUl
POLOFOLI BIPUI
6FLOVILI EIpU|
BFLOFOLI 1pU|

9910¢8LI @IpU|
991059 EpU

85H0POLI BIPU|
€9L0POLI EIPUI
9SLOPOLW EIPUI
LSLOPOLW EIPUI
2¥LOFILIN BIPU|
LLLOYALIN E1pul

elpuj snpida; snydojouiyy

69LOVILI ElpUl
8910V9LA EIPU

snjiwund snydojouiyy
sn3nuJol snydojouiyy

9261908V ueder
e ———Wy |
6E0LY LAY UBder

smypsad snydojouiyy prroreen Y
1j1eysiew snydojouiyy L 1SE0gaom ouD
8690PONO EBUlYD

6690YINO EUILD
6E9LLONI BUO
229/ LONW BUILD
L29L0NW BU4D
01209NO BUD.
SO9LLONI BUKD
Z8SLIONI BUID.

sisusweis snydojouiyy

sndoasida snydojouiyy

STE09GON BUMO
VZ609SOW BULD
2160959 BUIND

xa4 snydojouiyy

VBSLIONW BUUD
5 — @

SLSLIONW EULD.
0BSLLONI BUKID
Z¥B03SOM BUND

Ipoobso snydojoulyy

909LL0NW BULD
L09LL0NW BUMO
9L80E94N BUUD
£Z9LIONIN BUND

LSOLLONW [edoN of

j00g4n 06 @

snijooew snydojoulyy

uejsadInL ISaM snpidaj ‘ye snydojoulyy

37



Masuri (= Mussoorie, Uttarakhand, India; 30°27°N, 78°05°E; Andersen 1905: 124). As a separate
species morphologically close to R. lepidus Blyth, 1844, this form was regarded by Ellerman
& Morrison-Scott (1951) and Sinha (1973), while as a subspecies of the latter species by Aellen
(1959a), Felten et al. (1977), Hill & Yoshiyuki (1980), Koopman (1994), Bates & Harrison (1997),
Csorba et al. (2003), Simmons (2005), Srinivasulu & Srinivasulu (2012), Choudhury (2016), and
Burgin (2019a). On the other hand, Das (1986) and Corbet & Hill (1992) considered R. monticola
just a junior synonym of R. lepidus, without a separate subspecies status.

The dimensions of the type specimen of R. monticola given by Andersen (1905) are similar to
those presented by Felten et al. (1977) for the samples from Afghanistan and Benda et al. (2016a)
from West Turkestan (only the forearm length is markedly smaller in the type of monticola). This
dimensional proximity suggests possible taxonomic affiliation of the Turkestani populations, and
this view was generally followed by Benda et al. (2011, 2016a), Benda & Gaisler (2015), and Burgin
(2019a) in the assignation of the Turkestani and Afghanistani populations (of R. aff. lepidus) to
R. lepidus s.str. On the other hand, Bates & Harrison (1997) suggested possible confusion of the
type material of R. monticola that is housed in the BMNH collection, which implies a question
of applicability of this name.

As demonstrated by Benda et al. (2011, 2016a), the simple comparison of body and skull
dimensions is a useful method for the differentiation between R. aff. lepidus and R. hipposideros
in the conditions of their sympatric occurrence in West Turkestan and Afghanistan, where no other
small-sized Rhinolophus bats are known to occur. However, as the morphology and karyology
showed, the West Turkestani R. aff. lepidus is a part of the Oriental radiation of the genus Rhino-
lophus, and its close phylogenetic position cannot be solved without the use of molecular genetic
methods. The taxonomic arrangement of the Oriental fauna of small-sized horseshoe bats underwent
considerable changes in the last years, the composition of particular species groups was re-built
with respect to the results of molecular genetic studies (Li et al. 2006, Soisook et al. 2008, 2016,
Sun et al. 2008, 2016, Zhang et al. 2018, Liu et al. 2019, Chattopadhyay et al. 2021, Chornelia et
al. 2022, etc.). Such studies showed existence of cryptic lineages, suggested re-arrangements of
particular group compositions based on phylogenetic relations among populations/species, and
mainly, apparent limits of the traditionally employed morphological characters for taxonomical
assessments, suggesting an adaptive and convergent nature of many phenotypes.

Thus, a relevant evaluation of the phylogenetic position of the West Turkestani populations
affiliated with R. aff. lepidus seems to be possible only after the use of molecular genetic methods.
For such analysis, we newly generated three cytochrome b gene sequences giving one haplotype
from the specimens of R. aff. lepidus from Tajikistan and eight sequences of six haplotypes from
Kirghizstani bats. These unique sequences were supplemented with GenBank sequences and the
final mitochondrial dataset thus comprised 103 sequences of the Asian Rhinolophus bats. The
cytochrome b gene dataset was 1140 bp long and contained 321 parsimony informative positions
(28.16% of the total length). In the phylogenetic tree obtained by the maximum likelihood analysis
(Fig. 29), R. aff. lepidus from West Turkestan formed a separated branch (bootstrap percentage
[BP]=100) in close relationship to R. macrotis Blyth, 1844 from Nepal (BP=95), and R. osgoodi
Sanborn, 1939, R. rex Allen, 1923, R. episcopus Allen, 1923, R. marshalli Thonglongya, 1973, and
R. siamensis Gyldenstolpe, 1917, all of them sampled in China (plus one sequence of R. marshalli
from Vietnam), altogether members of the R. macrotis group (as defined by Zhang et al. 2018
and reviewed by Burgin 2019a). The node connecting all these species (= R. macrotis group) was
moderately supported (BP=89), while the exact relationships among the species of the group were
not properly resolved. The sequences of R. lepidus s.str. from India, where the type locality of this
species is situated*, formed another separated branch (BP=93) in close relationship with a lineage
composed of R. monticolus Soisook, Karapan, Srikrachang, Dejtaradol, Nualcharoen, Bumrung-
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sri, Oo, Aung, Bates, Harutyunyan, Bu$
et Bogdanowicz, 2016, R. shortridgei
Andersen, 1918, R. monoceros Ander-
sen, 1905, and one sequence assigned to
R. pusillus Temminck, 1834 from China,
both groups in a sister position to a group
of other sequences of R. pusillus from
China and Taiwan, and then to a lineage
containing the Japanese taxa, R. cornutus
Temminck, 1834, R. pumilus Andersen,
1905, and R. perditus Andersen, 1918, all
members of the R. pusillus group (Bur-
gin 2019a). The group connecting these
species together (= R. pusillus group)
had a high branch support (BP=100).
As outgroups, R. malayanus Bonho-
te, 1903 from Burma and China and
R. hipposideros group (R. hipposideros
from Tajikistan and Iran and R. midas
Andersen, 1905 from Oman) formed
two branches (BP=100) that were not
closely related to any species mentioned
above.

The analysis of the mitochondrial
marker demonstrated the lineage created
by the sequences of R. aff. lepidus from
West Turkestan being neither a part of the
species rank of R. lepidus nor a part of the
R. pusillus group containing R. lepidus
s.str. (Burgin 2019a). Instead, this lineage
is embedded within the R. macrotis group
(contra Horacek et al. 2000, Benda et
al. 2011, 2016a, Benda & Gaisler 2015,
Burgin 2019a), where it creates a lineage
separated from all other sequences and
lineages. This lineage shows a genetic
distance of 3.44-5.63% from other
lineages/species of the group (Table 7).
This range represents rather a large dif-
ference considering the distances found
among other members of the group,

* the type locality of Rhinolophus lepidus was
defined by Blyth (1844: 487) as follows: “[The
type specimens] were both probably obtained in
the vicinity of Calcutta [= Kolkata, West Bengal,
India; 22°34°N, 88°22°E].”; for discussion of the
type locality see Das (1986), Koopman (1993), and/
or Simmons (2005), all these authors mentioned
the type locality as Calcutta with a question mark.

Table 7. Percent pairwise unncorrected genetic distances among and within reconstructed Rhinolophus phylogroups (see Fig. 29) based on analysis of the cytochrome b

gene sequences (see Appendix II)

pusillus malayanus

lepidus monticolus shortridgei

cornutus  pumilus

perditus

rex episcopus siamensis marshalli

macrotis  osgoodi

aff. lepidus

aff. lepidus 0.00-0.54

3.51-3.99

macrotis
osgoodi

rex

3.53-5.27 3.51-4.55 0.00-1.14

4.36-5.18 4.08-4.47 3.34-4.66 0.70-1.23

3.44-4.38 3.60-3.80 2.37-3.86 2.81-3.51 0.00-1.14

episcopus

3.83-491 3.88-4.27 2.98-4.12 3.83-4.83 2.27-2.89 0.00-1.64

siamensis
marshalli

4.80-5.63 4.84-5.22 3.95-5.27 4.13-5.18 3.78-4.75 4.19-5.54 0.00-0.70

6.71-7.07 7.08-7.10 6.82-7.39 7.01-8.14 7.20-7.58 7.77-8.33 7.20-7.39

7.17-7.62

perditus

1.14
2.08

7.41 6.68-7.29 7.38-8.08 7.29-7.56 7.21-7.73 7.29-7.56

cornutus

1.76

6.99-7.45 7.20-7.21 6.49-7.28 7.03-7.73 7.12-7.37 7.02-7.47 7.12-7.21

pumillus

7.81-8.49 8.15-8.83 7.63-8.84 8.00-9.21 7.81-8.65 7.81-8.65 8.19-8.93 3.21-4.01 3.44-4.09 3.44-4.28 0.00-2.88
8.09-8.31 9.32-9.68 8.43-9.45 8.66-9.34 8.77-9.57 8.77-9.23 8.77-9.11 3.81-4.44 3.87-4.44 3.87-4.21 3.30-5.01

lepidus

0.80

monticolus

0.57

7.53-7.74 8.85-9.08 7.64-8.66 8.10-8.88 8.10-8.77 8.21-8.77 8.31-8.67 2.96-3.17 3.64-3.76 3.87-3.99 3.53-4.79 2.05-2.96

shortridgei
pusillus

7.17-8.33 7.69-8.37 7.00-8.17 7.38-8.61 7.29-8.10 7.38-8.20 7.73-8.41 2.65-4.36 2.46-3.51 2.81-3.87 2.42-4.56 1.71-4.78 1.25-4.22 0.09-3.38

2.85

9.1-9.8 83-10.2 10.1-11.4 9.6-10.7 9.0-10.4

9.5-9.7

8.4-94 9.5-10.6

8.7-9.3
11.7-13.0 12.2-13.2 12.5-14.2 12.7-13.9 12.5-13.5 12.9-14.5 13.1-14.4 13.2-149 11.8-14.2 12.5-14.1

13.0-13.8 12.8-13.8 13.3-13.6 13.5-13.8 13.6-13.9 13.9-15.4 13.3-14.2 13.7-14.1

8.8-9.5

9.1-9.8

8.4-9.1

8.8-9.4

8.7-10.2

malayanus

hipposideros 11.8-13.2 11.9-12.8 11.1-12.8 11.8-12.9 11.6-13.1

midas

13.3-14.2

13.0-14.1

12.3-13.4 13.2-14.1

12.5-13.3 13.4-14.0 12.4-13.1
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representing the range of 2.27-5.54%; the smallest distance being between R. episcopus and
R. siamensis (2.27-2.89%) and the largest between R. siamensis and R. marshalli (4.19-5.54%;
Table 7). Regarding the morphological differences among the species of the R. macrotis group
and the genetic distances among their mitochondrial sequences, the particular species are better
defined by the traditional- ly employed evidence, the morphological traits like body and skull
size, noseleaf structure, and echolocation parameters, than the differences in their mitochondrial
genome, which are rather minute (although these species were shown to be sufficiently defined
by their nuclear genomes, see Liu et al. 2019). The genetic separation of West Turkestani R. aff.
lepidus in the compared mitochondrial marker from other lineages is one of the deepest among all
of the R. macrotis group, and this gives a strong cause to regard this lineage a species of its own,
in concurrence with suppositions by Zima et al. (1992a) and Horacek et al. (2000).

All members of the R. macrotis group are distributed in southern China and/or Indochina but
R. macrotis (Table 8). The latter species occurs in southern China, Indochina, Malaya, Sumatra, and
Philippines, but also in northern India, Nepal, and northern Pakistan (Csorba et al. 2003, Burgin
2019a). While the nominotypical subspecies of R. macrotis has been reported from Nepal and India
(including Uttarakhand), a separate subspecies R. macrotis topalius Csorba et Bates, 2016 was
described from northern Pakistan, and other subspecies live in the eastern part of the species range
(Csorba et al. 2003, Csorba & Bates 2016, Burgin 2019a). The Pakistani population (originally
described as R. macrotis topali Csorba et Bates, 1995 nec R. ferrumequinum topali Kretzoi, 1977),
known from several (type) specimens collected only at the type locality, the Kakul phosphate mine,
Abottabad, Pakistan (Khyber Pakhtunkhwa Prov.; 34°12°N, 73°17’E; Csorba & Bates 1995: 286), is
the population of the R. macrotis group, distributed closest to the range of R. aff. lepidus from West
Turkestan. The smallest geographic distance between these ranges is ca. 620 km; however, it is across
the highest ranges of the Hindu Kush preventing any possibility of contacts between the populations.

Since the population of R. macrotis topalius has not been sampled for sequencing and its phy-
logenetic position in relation to R. aff. /epidus thus remains uncertain, it is particularly important
to mention the comparison of morphological characters of these two populations. The diagnosis
of R. m. topalius by Csorba & Bates (1995) stressed the extremely small second lower premolar
(P3), conforming to the situation in R. aff. lepidus. However, Csorba & Bates (1995) mentioned
several differences from R. aff. lepidus; R. m. topalius is distinctly larger than R. aff. lepidus,
moreover without a dimensional overlap (LAt 44.7—46.2 mm, mean 45.4 mm, in R. m. topalius,
vs. 38.4—43.0 mm, mean 41.1 mm, in R. aff. lepidus; LOc 18.01-18.32 mm, mean 18.16 mm, vs.
15.87—-16.63 mm, mean 16.26 mm; CM? 6.48—6.68 mm, mean 6.59 mm, vs. 5.59—6.29 mm, mean
5.86 mm; see Csorba & Bates 1995: 287, and Table 9). The pelage colouration in R. m. topalius
is reported as very pale with almost white underparts, while in R. aff. lepidus it is pale brown
and only slightly paler in its ventral aspect (Figs. 30-32, 47, 48). The connecting process of the
noseleaf is high and tapered, and curved anteriorly in R. m. topalius, while simply rounded in
R. aff. lepidus. Correspondingly to other forms of the R. macrotis group, the palate is rather long
in R. m. topalius (53.6-56.6% of the upper tooth-row length, CM?, mean 54.8%; 50-70% in
other species of the group, see Tu et al. 2017), compared to the relatively short palate in R. aff.
lepidus (36—40%). The infraorbital foramen is situated above the distal margin (metastyle) of the
second upper molar (M?) in R. m. topalius and in most of the remaining species of the group (see
Csorba & Bates 1995, Csorba et al. 2003, Tu et al. 2017), while above the mesostyle of M? in
R. aff. lepidus. A lack of overlap in body and skull size and various phenetic characters suggests
that R. m. topalius from Pakistan and R. aff. lepidus from West Turkestan represent two separate
phenotypically distinct entities. Other populations of the R. macrotis group, either from northern
India and Nepal or from southern China and Indochina represent separate phylogenetic lineages,
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Table 8. Review of species, their body size and basic echolocation parameters of the Rhinolophus macrotis, R. pusillus,
and R. hipposideros groups; LAt — forearm length range (sensu Burgin 2019a), PF — peak frequency (mean+SD / range;

reference/s added)

species distribution LAt PF echolocation data
range [mm] [kHz] origin reference
R. kirghisorum West Turkestan, 3942 104.8+4.4 Tajikistan, this study
Sp. nov. Afghanistan 98.2-110.4  Kirghizstan
macrotis group
R. macrotis India, Indochina, 40-50 57.2+0.7 China Sun et al. 2008, Shi et al. 2009,
Blyth, 1844 Sumatra, Philippines Lietal. 2014
66.4+0.9 Vietnam Furey et al. 2009
65.2-67.7
50.0+£2.2 China Zhang et al. 2009, 2018
47.2-53.9
49.5+£3.2 China Wu et al. 2015, Sun et al. 2016
49.3-52.8
74.6-77.7 Chornelia & Hughes 2023
R. osgoodi China 40-45 47.1+0.3 China Lopez-Bosch et al. 2021
Sanborn, 1939 69.1£0.4 China Wu et al. 2015
91.3+0.8 China Dai et al. 2023
R. episcopus China, Indochina 40-52 48.8+0.6 China Sun et al. 2008
Allen, 1923 51.145.2 China Liu et al. 2021
44.8-52.9
57.32+0.6 China Lopez-Bosch et al. 2021
59.2+7.1 Vietnam Gy6rossy et al. 2024
43.8-63.6
R. siamensis China, Indochina 3641 65.5+4.9 China Zhang et al. 2009, 2018
Gyldenstolpe, 1917 60.0-69.3 Laos,
68.0-76.4 Cambodia Furey et al. 2021
73.6£3.6 Vietnam Gy6rossy et al. 2024
68.3-77.8
R. schnitzleri China 54-58 24.0+0.5 China Lopez-Bosch et al. 2021
Wu Yi et Thong, 2011
R. rex China, Indochina 53-63 24.9+0.4 China Zhang et al. 2009, 2018, Wu et
Allen, 1923 23.7-26.4 al. 2015, Chornelia & Hughes
29.6+2.2 Vietnam GyO0rossy et al. 2024 2023
25.1-34.19
R. marshalli China, Indochina 3848 43.6+1.0 China Liuetal. 2009, Zhang etal. 2009,
Thonglongya, 1973 41.8-44.6 Laos, 2018, Wu et al. 2015
435 Cambodia Furey et al. 2021, Chornelia
40.0-45.8 & Hughes 2023
44.3+1.3 Vietnam Gy6rossy et al. 2024
42.4-46.1
pusillus group
R. cornutus Japan 3742 105.1+0.4 Japan Huihua et al. 2003
Temminck, 1834 109.741.05  Japan Funakoshi 2010, Funakoshi et
107.1-110.8 al. 2010
103-111 Japan Burgin 2019a
R. pumilus Ryukyu Isls. 3644  105.6-120.1 Ryukyu Isls. Yoshino et al. 2006
Andersen, 1905
R. perditus Ryukyu Isls. 40-43 92-98 Burgin 2019a

Andersen, 1918
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Table 8. (continued)

species distribution LAt PF echolocation data
range mm kHz origin reference
R. monticolus Indochina 42-44 83.6-93.0 Thailand,  Soisook et al. 2016
Soisook et al., 2016 Laos
R. shortridgei India, Burma, China  38-43 94.5-100.7 Burma Soisook et al. 2016
Andersen, 1918
R. monoceros Taiwan 34-40 109-114 Taiwan Chen et al. 2009
Andersen, 1905 111.1£2.6 Taiwan Chou & Cheng 2012
R. pusillus India, Indochina, 33-42 90.0-95.0 Thailand ~ Robinson 1996
Temminck, 1834 China, Sunda Isls. 107.1+2.1 China Lietal. 2006, Zhang et al. 2009,
100.3-113.9 Jiang etal. 2010, Wu et al. 2015
110.8+1.7 China Wei et al. 2006
105.0+1.2 Vietnam Furey et al. 2009
102.3-106.1
112.2+1.3 Cambodia Phauk et al. 2013
108.9-114.1
110.7£1.9 Thailand Soisook et al. 2016
107.3-115.2
111.5 Uttarakhand Chakravarty et al. 2020
106.1£7.5 Vietnam Gy6rossy et al. 2024
72.6-119.2
R. subbadius India, China, 33-38 no data Lopez-Bosch et al. 2021
Blyth, 1844 Indochina
R. convexus Indochina 42-43 92 Burgin 2019a
Csorba, 1997
R. cognatus Andaman Isls. 37-41 89.9+1.5 Andaman  Srinivasulu et al. 2017
Andersen, 1906 85.2-92.1 Isls.
R. refulgens Indochina, Sumatra 3643 102.1£1.7 Thailand,  Soisook et al. 2016
Andersen, 1905 98.6-105.2  Burma
R. lepidus India, China, 3743 103.0-105.0  India Soisook et al. 2016
Blyth, 1844 Indochina 102.9£2.2 Gujarat Shah & Srinivasulu 2020
98.5-105.3
106.3+4.3 Uttarakhand Chakravarty et al. 2020
102.5+1.82  Kerala Raman & Hughes 2020
98.3-105.9
90.5+1.4 Vietnam Gyorossy et al. 2024
89.0-93.6
R. hipposideros W Palaearctic, 3543 110.9+2.8 S Europe  Russo & Jones 2002, Papadatou
(André, 1897) NE Africa 106.4-114.9 etal. 2008
107.6+0.5 Israel Hackett et al. 2017
103.5-109.3
110.3+08 Iran Benda et al. 2012
109.0-111.1
109.1+1.5 Saudi Benda et al. 2022
105.8-111.0  Arabia
R. midas Middle East 36-39 98.2£1.6 Oman Benda et al. 2022
Andersen, 1905 94.1-100.6
R. malayanus Indochina 38-44 75.0-91.0 Thailand  Robinson 1996, Soisook et al.
Bonhote, 1903 83.0+0.7 Cambodia 2008, Phauk et al. 2013
81.1-84.7
85.5+5.6 Vietnam GyO0rossy et al. 2024
80.2-96.2
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specifically distinct from R. aff. /lepidus (Fig. 29); see also discussion below concerning the
morphological differences.

In any case, the West Turkestani populations here named tentatively as Rhinolophus aff. lepidus
are to be considered a separate species that is described below.

Rhinolophus kirghisorum Horacek, Uvizl et Benda, sp. nov.

Rhinolophus hipposideros (André, 1797): Bogdanov 1956a: 69 [partim]; Neuhauser 1969: 63—64 [partim]; Rybin et al.
1989: 423-429, 433, 438-440 [partim]; Zima et al. 1991: 31, 33; Habilov 1992: 58 [partim]; Zima et al. 1992a: 230,
232-235 [partim]; Harka 1997: 28, 30; Zima 2004: 114116 [partim].

Rhinolophus lepidus Blyth, 1844: Felten et al. 1977: 18 [partim]; Bates & Harrison 1997: 68—70 [partim]; Horacek et al.
2000: 156; Csorba et al. 2003: 104—107 [partim]; Benda et al. 2011: 168; Benda & Gaisler 2015: 299-301 [partim];
Bendaetal. 2016a: 11-19; Habilov & Tadzibaeva 2016a: 102; Habilov & Tadzibaeva 2016b: 63; TadZibaeva & Habilov
2017a: 5; Habilov & Tadzibaeva 2018: 3—-9; Habilov et al. 2018: 57; Hron et al. 2018: 5; TadZibaeva & Habilov 2018:
130; Burgin 2019a: 315 [partim]; Habilov & Tadzibaeva 2019a: 101; Tadzibaeva & Habilov 2019b: 43; Tadzibaeva
& Habilov 2019d: 209-210; Habilov & Tadzibaeva 2020b: 75; Habilov & Tadzibaeva 2020d: 23; Hutson et al. 2020:
140 [partim]; Benda 2021: 180; Dundarova et al. 2021: 598-603; Habilov & Tadzibaeva 2021b: 36-37; Habilov
& Tadzibaeva 2021d: 66; Habilov & Tadzibaeva 2022b: 62, 64; Tadzibaeva & Habilov 2022: 71-73; Habilov
& Tadzibaeva 2023: 26; Hutson et al. 2023: 480 [partim]; Khabilov & Zohidova 2023: 37.

Rhinolophus kirgisorum Horacek, Handk et Gaisler, 2000: 19-21, 47, 156. [nomen nudum]

Rhinolophus aff. lepidus: Horacek et al. 2000: 101.

Type MATERIAL. Holotype: © ad. (NMP 98083 [field No. pb7855, alcohol specimen with skull extracted]), Kolodec Fer-
smana mine [Kononer ®epcmanal, 2 km NW of Kara-koktu [Kapa-kokrty], 10 km N of Nookat [Hooxkar], Kirghizstan,

Figs. 30, 31. Face and noseleaf of the holotype specimen of Rhinolophus kirghisorum sp. nov. (NMP 98083), Kolodec
Fersmana mine, Kara-koktu, Kirghizstan. Photo by L. Bufka.
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Fig. 32. Portrait of the holotype specimen of Rhinolophus kirghisorum sp. nov., (NMP 98083), Kolodec Fersmana mine,
Kara-koktu, Kirghizstan. Photo by L. Bufka.

25 July 2024, leg. P. Benda, L. Bufka & M. Uhrin. — Paratypes (45): 3 $ Q@ (NMP 98082, 98084 [field Nos. pb7854, 7856,
alcohol specimens with skull extracted], NMP 98081 [field No. pb7853, alcohol specimen]), locality, date, and collectors
as in the holotype; — 4 33, 9 22 (NMP 98089, 98094, 98096, 98098-98101, 9810498106, HNHM-MAM 2000.15.1.
[field Nos. CT84/46, 51, 53, 55-59, 63—65, alcohol specimens with skull extracted], NMP 98097, 98107 [field Nos.
CT84/54, 66, alcohol specimens]), locality as in the holotype, 2 August 1984, leg. J. Cerveny, I. Horagek & S. N. Rybin;
-2 438 (NMP 58324/1, 58324/3 [field Nos. K267/88, K269/88, alcohol specimens with skull extracted]), locality as in
the holotype, 12 July 1988, leg. J. Cerveny, J. Obuch & S. N. Rybin; — 17 2@ (NMP 98108-98116, 98118-98122 [field
Nos. CT84/73-81, 83-87, alcohol specimens with skull extracted], NMP 98117 [field No. CT84/82, skull and skeleton],
NMP 98123, 98124 [field Nos. CT84/88, 89, alcohol specimens]), Pobednaa [[To6exnas] Cave, Kara-koktu [Kapa-kokry],
7 km N of Nookat [Hooxkar], Kirghizstan, 3 August 1984, leg. J. Cerveny, I. Horaéek & S. N. Rybin; —3 33,2 QQ (NMP
58896/1, 58896/3, 60517, 60518 [field Nos. K104/90, K111/90, G2323, G2324, alcohol specimens with skull extracted],
NMP 58896/2 [field No. K110/90, alcohol specimen]), small cave, Dangi canyon [[{auru kauboH], 3 km NW of Kara-koktu
[Kapa-koxty], 11 km N of Nookat [Hooxar], Kirghizstan, 28 May 1990, leg. J. Cerveny, J. Obuch & S. N. Rybin; — 3 3,
3 Q9 (NMP 95762-95765 [field Nos. pb6246, 6248, 6251, 6252, alcohol specimens with skull extracted], NMP 95761,
95766 [field Nos. pb6245, 6255, alcohol specimens]), Magov [Marog], mine, 17 km NE of Vahdat [Baxnar], Tajikistan,
18 May 2016, leg. P. Benda, A. Reiter & M. Uhrin.

TypE LocALITY. Kirghizstan, O Province [Omm 06mycy|, Nookat District [Hookar paiiony], Kolo-
dec Fersmana mine [Konoxent @epcmana / Fersman’s well], at the southern edge of Dangi canyon
[dararu; xaHboH], Aravan-saj river [Apasan-caii|, Tud-Moln massif [Tys-Moron / Too-MotoH],
2 km NW of Kara-koktu [Kapa-kokty], 10 km N of Nookat [Hookar]; 40°21°13”N, 72°36°34”E,
1110 m a. s. 1. (Fig. 33).

D1aGNoSIS. Rhinolophus kirghisorum sp. nov. is a small-sized horseshoe bat (LAt 38—43 mm,
LOc 15.8-16.6 mm) with a broad horseshoe, pointed lancet, parallel-sided sella, medium high
and rounded connecting process, and three grooves at lower lip. Pelage relatively long, buff
brown on back, pale beige on belly. The following combination of cranial traits seems to be quite
characteristic: (1) Palate relatively long (34-43% of CM?), its distal margin at the level of M3
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protocone. (2) Infraorbital foramen narrow, dot-like (at the level of M? mesostyle), infraorbital
commissure broad. (3) Supraorbital crests distinct yet only exceptionally with sharp ridges. (4)
Zygomatic arch thin, not enlarged dorsally. (5) Dentition high, canines and large premolars (P*4/
P4) markedly pointed. (6) Last upper premolar (P*) and maxillary molars without marked talonal
extensions; distal margin of P* straight without mesial undulation; no sign of talonal distopalatal
cingular extension either on M' or M2. (7) small upper premolar (P?) relatively small, in lateral
view not exceeding height of the cingulum of P*. (8) The mandibular canine, last lower premolar
(P4) and molar protoconids are conspicuously high and upward pointed. (9) Labial cingulum of
P4 distally lowered, in occlusal view with a clear distolabial incision in most specimens. (10) The
middle lower premolar (P3) is extremely reduced and displaced labially from the tooth row, in
several specimens even absent, the first (P2) and third (P4) are in contact. (11) Karyotype 2n=62.

Rhinolophus kirghisorum sp. nov. differs from the R. hipposideros group in the characters 1,
3,5,6,7,8,9, 11, from most forms of the R. pusillus group in 1, 2, 4, 6, 8, 9, 10, from R. lepidus
Blyth, 1844 s.1.in 1, 2, 4, 6, 9, 10 (partly), from R. macrotis Blyth, 1844 in 1 (yet in a shorter
palate which in macrotis group varies in 50.0-56.6% of CM3), 7, 10 (except for R. macrotis
topalius Csorba et Bates, 2016).

DESCRIPTION. Rhinolophus kirghisorum sp. nov. is a small-sized horseshoe bat, in most respects
(body size, structure and relative size of the noseleaf, and the ear size) similar to some other small-
sized Oriental forms of the genus Rhinolophus Lacépéde, 1899 of the R. macrotis and R. pusillus

Fig. 33. The Aravan-saj river and the southern edge of the Dangi canyon with entrance to the Kolodec Fersmana mine, ca.
2 km NW of Kara-koktu, Kirghizstan, the type locality of Rhinolophus kirghisorum sp. nov. Photo by L. Bufka (25 July 2024).

45



groups, namely the species complexes of R. macrotis Blyth, 1844, R. cornutus Temminck, 1834,
R. lepidus Blyth, 1844, and/or R. pusillus Temminck, 1834.

Forearm length 38—43 mm, ear length 16.3—20.3 mm, horseshoe width 6.3—7.5 mm, condyloca-
nine length of skull 14.0-14.7 mm, length of the upper tooth-row 5.5-6.3 mm.

The horseshoe of R. kirghisorum sp. nov. is relatively broad (Figs. 30, 32), markedly notched
in the middle of its rostral margin, the secondary noseleaf is well developed but concealed by
the horseshoe; the connecting process of the noseleaf is hairy, medium high and rounded in side
view, its posterior margin is slightly convex dorsally; the sella is long, narrow and parallel-sided,
tip of the sella is long, narrow (in side view; Fig. 31) and pointed; lancet is hairy, triangular in
shape, with slightly convex lateral margins in its distal part and obtusely pointed. Three medial
grooves are present in the lower lip (Fig. 30).

The dorsal pelage of R. kirghisorum sp. nov. is long, coloured pale brown, sometimes with
areddish tinge, ventral pelage is of slightly paler tinge than the dorsal aspect, in some individuals
dark brown spots are beneath the eyes (Figs. 31, 32, 48); in juveniles and subadult animals, the
dorsal pelage is greyish with very weak brown tinge, ventral pelage is pale grey. Noseleafis very
pale, almost unpigmented to very pale brown, proximal parts are pinkish in tinge (Figs. 30, 32).
Ears and wing membranes are greyish brown or dark greyish brown, the ears are pale or unpig-
mented in their proximal parts (Figs. 32, 47, 48).

Skull is relatively narrow, the zygomatic arch thin, not enlarged dorsally, the zygomatic width is
roughly equal to the mastoidal width (LaZ 7.6—8.3 mm, LaM 7.7-8.2 mm; LaZ/LCc 0.543—-0.569,
LaM/LCc 0.538-0.572), rostral part of the skull including the nasal swellings is long and medium
wide (Lalnf 4.04.4 mm; CC 3.6-4.3 mm; Lalnf/LCc 0.278-0.306), and relatively rather short
(CM3/LCc 0.393-0.417; Fig. 34). The braincase is relatively medium-wide, but relatively low
(LaN 6.7-7.4 mm, ANc 4.8-5.3 mm; LaN/LCc 0.467-0.508, ANc/LCc 0.337-0.368), the sagittal
crest is low and rather undeveloped, the infraorbital foramen is narrow, dot-like, at the level of
mesostyle of the second upper molar (M?), the infraorbital commissure is broad (Fig. 34). The
supraorbital crests are distinct, yet only exceptionally with sharp ridges.

The nasal swellings are well developed, the anterior median swellings are long and highly
inflated, longer than the posterior median swellings, the lateral swellings (both anterior and pos-
terior) are smaller than the median swellings, the frontal depression is deep (Fig. 34). The palate
is medium long (34-43% of the length of the upper tooth-row, CM?), its distal margin is at the
level of protocone of the third upper molar (M?).

The teeth are relatively weak and high (Figs. 34, 35), canines and large premolars (P*/P4) mar-
kedly pointed. The large upper premolar (P*) and maxillary molars are without marked talonal
extensions, the distal margin of P* straight, without mesial undulation. No sign of talonal disto-
palatal cingular extension either on M! or M2, The small upper premolar (P?) is relatively small,
in lateral view not exceeding the height of cingulum margin on P*. The third lower premolar (P4)
and molar protoconids are conspicuously high, the labial cingulum on Pj is distally lowered, in
occlusal view with a clear distolabial incision in most specimens. The small (middle) lower pre-
molar (P3) is extremely reduced and displaced labially from the tooth-row, in several specimens
even absent, the first (P2) and third (P4) lower premolars are in contact (Fig. 35).

The baculum of R. kirghisorum sp. n. is a long thin shaft with a broad basal cone; length ca.
3.5 mm, basal width ca. 0.9 mm in dorsal aspect, 1.0 mm in lateral aspect (Fig. 44). Only slight
incisions are present in the ventral side of the basal cone. The shaft is markedly curved ventrally,
slightly compressed laterally in its distal half, the distal tip is rounded off with both a lateral and
dorso-ventral widening.

DiMENsIONS. For external and cranial dimensions of the holotype and the paratype series see Table 9.
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Fig. 34. Skull of the holotype specimen of Rhinolophus kirghisorum sp. nov. (NMP 98083); lateral (top) and ventral
(bottom) aspects. Scale bar — 2 mm.

MITOCHONDRIAL SEQUENCES. Holotype and two paratypes (Kirghizstan): NMP 98082-98084 (partial sequence [1130 bp]
of the mitochondrial gene for cytochrome b; GenBank Accession Number PQ635182; 5’ end). ttc gca aat ccc acc cac tat
tta aaa tta tca acg act cat tca tcg acc tac caa ccc cat caa gea tct ctt cct gat gaa act tcg ggt cec tac tag gag tct gte tag ccg tac
aaa tcc tca cag gec ttt tec tag cca tac act aca cat cag aca ccg cta ccg cct tet act ccg taa ccc aca ttt gec gag acg tca att acg
gct gaa tce tac get acc tee atg cca acg gag cct cea tat tct tta ttt gec tat tee tge acg tag gac ggg gga tet att acg get cct ata cat
tct cag aaa cat gaa aca ttg gaa tta ttc ttc tct ttg ccg tca tag cca cag cat tca tag gtt acg tac ttc cat ggg gec aaa tat cct tct gag
gag cta cag tca tca caa acc tcc tct cag cca ttc cgt atg tcg gaa caa ccc tcg tag agt gag tct gag ggg ggt tct cag tcg aca aag cca
cac tca ccc gat ttt tcg cec tac act tee tac tec cet tea tea tet cgg cea tag tea tgg tte acc tac ttt tec tec acg aaa cag gt caa aca
atc caa ctg gaa tcc cat ccg aca tgg ata taa ttc cat tcc acc cct act aca cca tta aag ata tcc tag gec tcg tge taa tac taa tag cac
tac tat ccc tag tcc tat tcg ccc ccg ace tge tecg geg ace cag aca att aca cce cag cca acc cac tta aca ccc cac ccc aca tca aac
cag agt gat act tcc tat ttg cat acg caa tcc tac get caa tce caa aca aac ttg geg gag tag tag ccc tag tac tat cta ttc tta tcc tag ctg

47



Table 9. Biometric data on Rhinolophus kirghisorum sp. nov. For abbreviations see p. 8.

NB: the external measurements of the Kirghizstani specimens were taken by three different persons, the presented data
are combined from all three of them; the external measurements of the Tajikistani specimens and all skull measurements
were taken by one author

Tajikistan Kirghizstan holotype
n M min  max SD n M min  max SD NMP 98083
LC 11 50.2 48 53 1.888 40 455 42 53 2.459 49
LCd 11 20.0 18 22 1.265 39 203 17 26 1.829 21
LAt 11 4050 395 41.8 0.733 40 4129 384 430 1.054 42.8
LA 11 19.65 188 203 0.565 40 17.88 163  20.0 0.942 19.7
LaFE 11 713 6.5 7.5 0265 6 17.05 6.3 7.4 0.389 7.1
G 11 6.1 52 8.0 0.920 37 5.8 4.0 6.7 0.517 5.7
LCr 7 17.14 1685 17.41 0.205 28 17.07 1649 1749 0.209 17.49
LOc 7 1627 16.05 16.63 0.184 34 1625 1587 16.57 0.163 16.29
LCc 7 1443 14.19 1458 0.129 33 1440 14.07 14.64 0.154 14.32
Laz 7 799 7.60 817 0.193 34 805 780 824 0.123 8.14
Lal 8 197 185 214 0.100 34 203 188 227 0.095 1.97
Lalnf 7 424 417 434 0.052 34 424 398 435 0.087 432
LaN 8 695 676 7.28 0.155 34 707 677 735 0.141 7.23
LaM 8 798 7.76 820 0.140 33 795 772 8.09 0.091 7.98
ANc 8 5.04 484 521 0.106 33 509 481 528 0.111 5.12
LBT 8 275 261 287 0.097 34 277 258  3.05 0.122 271
CcC 6 4.09 402 417 0.062 33 401 3,68 429 0.114 4.08
M3M3 6 610 6.04 6.18 0.051 31 6.04 573 631 0.112 6.03
cMm3? 8 594 559 629 0.205 33 584 562 598 0.090 5.84
LMd 8 1051 10.19 10.81 0.217 34 1041 10.11 10.74 0.142 10.31
ACo 8 235 227 242 0.058 34 222 207 238 0.072 2.34
CM; 8 622 604 639 0.103 34 6.08 588 631 0.107 6.03

taa tcc cac tac tcc aca cat cga aac aac gea gea tga cat tce gac ctc taa gec aat gct tat tct gac tce tag tag cag acc ttc tca cac
taa cct gaa ttg ggg gec aac ctg ttg age acc cat tca tta tca tcg gac aac tag cct cca tec tat act tec taa tta tce tag tct taa tac cge
ttg caa gca tcg cag aaa acc atc tat aaa atg aag ag. Paratypes (Tajikistan): NMP 95762, 95764, 95765 (partial sequence
[1138 bp] of the mitochondrial gene for cytochrome b; GenBank Accession Number PQ635180; 5’ end). cca aca ttc gca
atc cca ccc act att taa aat tat caa cga ctc att cat cga cct acc aac ccc atc aag cat ctc ttc ctg atg aaa ctt cgg gtc cct act agg agt
ctg tct age cgt aca aat cct cac agg cct ttt cct age cat aca cta tac atc aga cac cgc tac cgc ctt cta ctc cgt aac cca cat ttg ccg
aga cgt caa tta cgg ctg aat cct acg cta cct cca tge caa cgg age ctc cat att ctt tat ttg cct att cct gea cgt agg acg ggg gat cta
tta cgg ctc cta tac att ctc aga aac atg aaa cat tgg aat tat tct tct ctt tgc cgt cat age cac agc att cat agg tta cgt act tcc atg ggg
cca aat atc ctt ctg agg agc tac agt cat cac aaa cct cct ctc agc cat tcc gta tgt cgg aac aac cct cgt aga gtg agt ctg agg ggg gtt
ctc agt cga caa agc cac act cac ccg att ttt cge cct aca ctt cct act ccc ctt cat cat ctc gge cat agt cat ggt tca cct act ttt cct cca
cga aac agg ctc aaa caa tcc aac tgg aat ccc atc cga cat gga tat aat tcc att cca ccc cta cta cac cat taa aga tat cct agg cct cgt
gct aat act aat age act act atc cct agt cct att cge cce cga cct get cgg cga cec aga caa tta cac ccc age caa ccc act taa cac cce
acc cca cat caa acc aga gtg ata ctt cct att tgc ata cge aat cct acg ctc aat ccc aaa caa act tgg cgg agt agt age cct agt act atc
tat tct tat cct age tgt aat ccc act act cca cac atc gaa aca acg cag cat gac att ccg acc tct aag cca atg ctt att ctg act cct agt age
aga cct tct cac act aac ctg aat tgg ggg cca acc tgt tga gea ccc att cat tat cat cgg aca act agc ctc cat cct ata ctt cct aat tat cct
agt ctt aat acc gct tge aag cat cgc aga aaa cca tct ata aaa tga aga gtc t.

KarvoLoGy. The conventionally stained karyotype of Rhinolophus kirghisorum sp. nov. was
examined in two female paratype specimens (NMP 60517, 60518). It consisted of thirty pairs
of acrocentric (autosomal) chromosomes and one pair of subtelocentric choromosomes, 2n=62;
the subtelocentric pair was identified as the X chromosome, one pair of acrocentrics possessed
a distinct secondary constriction (Zima et al. 1991, 1992a, Benda et al. 2011).
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ECHOLOCATION. Rhinolophus kirghisorum sp. nov. produces a call of the FM-CF-FM shape typi-
cal for all members of the genus Rhinolophus (Figs. 50, 51). The call pulses show the following
values of particular parameters: duration 13.7-51.8 ms, peak frequency 98.2—-103.7 kHz (mean

Fig. 35. Mandible of the holotype specimen of Rhinolophus kirghisorum sp. nov. (NMP 98083); occlusal (top) and lateral
(bottom) aspects. Scale bar — 2 mm.
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104.8 kHz; n=50), start frequency 88.5-103.4 kHz, end frequency 79.6—103.7 kHz. The data come
from the calls recorded from bats inside their day roost (mine, Tajikistan) and from bats emerging
from an underground roost (mine/cave, Kirghizstan), for details see Table 5.

DERIVATIO NOMINIS. Rhinolophus kirghisorum sp. nov. is named after the country of the first dis-
covery of this bat, Kirghizstan (see Zima et al. 1991, 1992a, Horac¢ek & Zima 1996, Horacek et
al. 2000, Benda et al. 2011), a part of the region named traditionally ‘terra Kirghisorum’ (for the
use of the name in taxonomy see e.g. de Thuemen 1880, Savi¢” 1912, Smirnow 1925, Fedorov
& Fedorov 1949, Ognev 1950). The species name kirghisorum is a noun in apposition.

A similar name Rhinolophus kirgisorum was used for this bat by Horacek et al. (2000). How-
ever, this use of the name does not constitute a species description, the name kirgisorum Horacek,
Hanak et Gaisler is a nomen nudum, and thus, it remains unavailable for nomenclatural purposes.

Z00BANK. urn:Isid:zoobank.org:pub:40B476A8-4561-439D-A624-C835DCIFDBCI.

DISTRIBUTION. Rhinolophus kirghisorum sp. nov. occurs in a limited range within the eastern part
of West Turkestan and in northern Afghanistan. It inhabits a north-southward belt of broadleaf
forests and dry shrublands, covering the western slopes of the south-western Tien-Shan Mts.,
western Pamirs, and the northern slopes of the Hindu Kush mountain system. For a detailed
description of the known distribution range of R. kirghisorum sp. nov. see Benda et al. (2016a)
and the additions given below.

COMPARISONS AND COMMENTS. The molecular genetic record demonstrated convincingly that
Rhinolophus kirghisorum sp. nov. represents a coherent distinct entity clearly different from all
the other taxa for which molecular record is available. Contrary to expectations, the molecular
evidence does not support relations of R. kirghisorum sp. nov. to the species of the R. pusillus
group but indicates its embedding within the R. macrotis group. Yet, such a kind of confusion is
nothing exceptional in the small-sized horseshoe bats of the Eurasian realm, which traditionally
rank among the most puzzling topics of bat taxonomy. Despite an obviously quite large alpha
diversity of that group (more than 80 named taxa, almost 30 valid species, see Csorba et al. 2003,
Simmons 2005, Burgin 2019a), all its members share almost an identical state in vast majority of
phenotype traits being distinguished by minute differences in few external and cranial characters,
mostly the shape and size of the sella and connecting process and shapes and positions of small
premolars. The modern taxonomic reviews (Corbet & Hill 1992, Bogdanowicz 1992), subsequently
supported by molecular analyses (Guillén Servent et al. 2003), split these taxa into four species
groups: R. phillipinensis group (incl. R. macrotis), R. pusillus group (incl. R. lepidus), R. borneen-
sis group, and R. hipposideros group. The revised molecular phylogeny of the family (Dool et
al. 2016) identified the former three groups as a core element of the Oriental clade of the family,
and stressed an unresolved position of the monotypic R. hipposideros group for which a separate
subgeneric status (as Phyllorhina Leach, 1816) was proposed by Guillén Servent et al. (2003).
Rhinolophus hipposideros is the only species representing small-sized horseshoe bats in the
western Palaearctic (except the south-eastern Middle East), its range covers large parts of Europe,

9

Fig. 36. Skulls of selected specimens of the small-sized horseshoe bats from Eurasia (Rhinolophus sp.): lateral views
of the rostrum (1-4) and dorsal views of skull (5-11). 1 — R. kirghisorum sp. nov. (paratype, NMP 98114; Kirghizstan);
2, 7 — R. lepidus Blyth, 1844 (HNHM-MAM Csorba 622; Maharashtra, India); 3, 8 — R. pusillus Temminck, 1834
(HNHM-MAM CAMA45; Thailand); 9 — R. pusillus Temminck, 1834 (HNHM-MAM 95.60.7.; Vietnam); 4 — R. hippo-
sideros (André, 1797) (CUP A10; Czech Republic); 5 — R. kirghisorum sp. nov. (holotype, NMP 98083; Kirghizstan);
6 — R. kirghisorum sp. nov. (paratype, NMP 98113; Kirghizstan); 10 — R. hipposideros (André, 1797) (CUP A17; Czech
Republic); 11 — R. hipposideros (André, 1797) (CUP TK93/66; Turkey).
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northern Africa, and south-western Asia (see below for details). Already for that reason, the first
comparisons of R. kirghisorum sp. nov. were focused to differentiate it from R. hipposideros, the
species to which it was originally co-identified. Most of its diagnostic characters refer to these
differences (see Figs. 36-39). As in the other forms of the Oriental clade, its third upper molar
lacks the postmetacrista which is invariably well developed in R. hipposideros (see also Csorba
et al. 2003).

The idea of close relation of R. kirghisorum sp. nov. to R. lepidus (and hence to the R. pusillus
group) suggested by the initial evaluations of morphologic pattern of R. kirghisorum sp. nov.
(Horacéek & Zima 1996, Horacek et al. 2000, Benda et al. 2011) was supported by the widespread
distribution of R. lepidus in the neighbouring regions of the Oriental region (Afghanistan, Paki-
stan, India, Nepal), by sharing of certain morphological characters, such as robust rostrum, high
canines, large premolars, phalangeal proportions, and also by the ancestral form of the karyotype.
The morphology of R. kirghisorum sp. nov. also corresponds to the diagnostic characteristics of the
R. pusillus group as proposed by Corbet & Hill (1992) — triangular shape of the connecting process
of the noseleaf with a small sella without lateral projections at its base, and those by Csorba et al.
(2003) — the anterior medial swelling is high and directing upwards — as well as to the diagnostic
characters of R. lepidus as proposed by Koopman (1994). Nevertheless, R. kirghisorum sp. nov.
markedly differs both from R. lepidus and other forms of the R. pusillus group by the absence of
distinct talons in the large upper premolar (P*) and first upper molar (M!), relatively long palate,
and substantially great degree of the small premolar reduction. Particularly worth mentioning is
that all these differences are distinctly marked also in comparison with R. lepidus monticola to
which the bats from West Turkestan (together with all other records from the north-western part
of the range of the R. pusillus group — Afghanistan, Pakistan, northern India, Nepal) have been
arranged by Burgin (2019a) — comp. Fig. 38 and the diagnosis of R. monticola by Andersen (1905).
Quite distinct differences between the examined members of the R. pusillus group and R. kirghi-
sorum sp. nov. are in the morphology of the infraorbital region; in the latter bat, the infraorbital
foramen is a minute, dot-like opening, with a broad commissure, situated above the mesial part
of the second upper molar (M?), while in the former group it is a large opening with a distinct
narrow commissure situated at the level of distal margin of M? (Figs. 34, 36). The arrangement
of the infraorbital region in R. kirghisorum sp. nov. suggests a distal prolongation of the lateral
rostral wall supposedly correlated with a distal prolongation of the palate.

The prolonged palate (the palatal bridge of more than !/3 length of the maxillary toothrow,
CM?), together with a long and wide sella of the noseleaf with a long tapered connecting process,
are reported as key diagnostic characters of the R. philippinensis group then covering also the
R. macrotis group (Corbet & Hill 1992, Csorba et al. 2003). Yet in both these regards R. kirghi-
sorum sp. nov. exhibits only a partial agreement, namely showing a relatively narrow and not
markedly prolonged sella and connecting process of the noseleaf (Fig. 31). At the time of our first
comparisons the R. philippinensis group appeared to be restricted exclusively to the south-eastern
part of the Oriental region, except the range of R. macrotis s.str. in Nepal (Corbet & Hill 1992).
All the forms of the R. macrotis group figured by Tu et al. (2017) show the distal margin of the
palate at a level of the protocone of the third molar (M?), a broad infraorbital commissure, and
a reduced small lower premolar (P3) though not completely displaced from the toothrow (i.e., P2

9

Fig. 37. Skulls of selected specimens of the Rhinolophus hipposideros group: occlusal views of skull/rostrum (a) and
mandible (b), and lateral views of mandible (c). 1 — R. hipposideros (André, 1797) (CUP A13; Czech Republic), 2 — R. hip-
posideros (André, 1797) (CUP TK93/66; Turkey); 3 — R. midas Andersen, 1905 (holotype [cast], BMNH 94.11.16.1; Iran);
4 — R. cf. hipposideros (cast, BMNH 81.3.1.11; Gilgit, Kashmir). Scale bar — 1 mm.
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and P4 are not in contact). Also the small upper premolar (P?) seems to be a bit higher than the
cingulum margin in the larger premolar (P*). The relative length of palate in these forms lies in
the range of 50—-70% of the upper tooth-length, CM? (Tu et al. 2017). In these regards they clearly
differ from R. kirghisorum sp. nov.

Among the forms referred to the R. macrotis group (sensu Liu et al. 2019), R. macrotis topalius
Csorba et Bates, 2016 from Pakistan is particularly worth mentioning both for its geographic
proximity to the range of R. kirghisorum sp. nov. and correspondence in several diagnostic
traits. The diagnosis of this subspecies stressed as follows (Csorba & Bates 1995: 288): “[It
is] distinguished by having extremely small second lower premolar (P3), its tip not reaching
the cingula of the P2 and P4, and in every cases totally extruded from the toothrow”, which
conforms quite well to the situation in R. kirghisorum sp. nov. Yet, considering the detailed
description provided by Csorba & Bates (1995), there are several significant differences from
R. kirghisorum sp. nov. According to the dimensions given, R. m. fopalius is distinctly larger
than R. kirghisorum sp. nov., moreover without a dimensional overlap (LAt 44.7-46.2 mm, mean
45.4 mm, in R. m. topalius, vs. 38.4—43.0 mm, mean 41.1 mm, in R. kirghisorum sp. nov.; LOc
18.01-18.32 mm, mean 18.16 mm, vs. 15.87-16.63 mm, mean 16.26 mm; CM? 6.48—6.68 mm,
mean 6.59 mm, vs. 5.59—6.29 mm, mean 5.86 mm; see Csorba & Bates 1995: 287, and Table 9).
The pelage colouration in R. m. topalius is reported to be very pale with almost white underparts,
while in R. kirghisorum sp. nov. it is pale brown and only slightly paler in the ventral aspect
(Fig. 32). The connecting process of the noseleaf is high and tapered, and curved anteriorly
in R. m. topalius, while simply rounded in R. kirghisorum sp. nov. Correspondingly to other
forms of the R. macrotis group, the palate is rather long in R. m. topalius (53.6-56.6% of the
upper tooth-length, CM?, mean 54.8%; 50-70% in other species of the group, see Tu et al.
2017), compared to relatively short palate in R. kirghisorum sp. nov. (34-43%). The infraor-
bital foramen is situated above the distal margin (metastyle) of the second upper molar (M?)
in R. m. topalius and in most of the remaining species of the group (see Csorba & Bates 1995,
Csorba et al. 2003, Tu et al. 2017), while above the mesostyle of M? in R. kirghisorum sp. nov.
A lack of overlap in these characters suggests that R. m. topalius and R. kirghisorum sp. nov.
represent separate phenotypically distinct entities. In any case, regarding possible doubts on
the real taxonomic value of the above mentioned differences, the presented hypothesis calls
for a profound testing in terms of the molecular phylogenetics.

Seemingly impressive differences in the peak frequencies of echolocation calls reported for
particular clades of small-sized horseshoe bats (Table 8) suggest marked differences between
R. kirghisorum sp. nov. and all other bats of the R. macrotis group. It should be remembered, of
course, that the echolocation records reported for the latter forms from China and Indochina were
obtained most probably from handled bats. Then, they obviously refer to fundamental frequencies,
not the first harmonics to which the sonar energy is transposed when horseshoe bats forage in an
open space. Considering this, the first harmonics frequencies tentatively assumed for bats of the
R. macrotis group might not differ essentially from the variation span of all the other small-sized
horseshoe species under study.

In any case, as suggested by a number of recent studies (Li et al. 2006, Soisook et al. 2008,
2016, Sun et al. 2008, 2016, Tu et al. 2017, Zhang et al. 2018, Liu et al. 2019, Chattopadhyay et
al. 2021, Chornelia et al. 2022, etc.), the actual diversity of both main groups of small horseshoe
bats of the Oriental clade is perhaps even considerably larger than formerly expected. In general,
these bats are not disposed to distant migrations and/or large-scale range dynamics and in the
course of dramatic climatic and tectonic rearrangements accompanying the Late Cenozoic history
of the Oriental region, they obviously underwent a plethora of sorting events, parapatric speciation
efforts, and range fragmentations, particularly in the marginal parts of their ranges. We expect
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Fig. 38. Skulls of selected specimens of the Rhinolophus pusillus group: occlusal views of rostrum (a) and mandible (b),
and lateral views of mandible (¢) and rostrum (d). 1 — R. lepidus Blyth, 1844 (HNHM-MAM Csorba 622; Maharashtra,
India); 2 — R. monticola Andersen, 1905 (holotype [cast], BMNH 79.11.21.151; Kumaon, India); 3 — R. feae Andersen,
1907 (syntype [cast], BMNH [unnumb.]; Burma). Scale bar — 2 mm.

that R. kirghisorum sp. nov. is one of the relic clades illustrating these processes. It can well be
expected that along the boundary areas of the Oriental and Palaearctic regions further studies will
disclose a number of similar forms.
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Fig. 39. Skulls of selected specimens of the Rhinolophus pusillus group: occlusal views of skull/rostrum (a) and man-
dible (b), and lateral (c) and medial (d) views of mandible, and lateral view of skull (e). 1 — R. pusillus Temminck, 1834
(HNHM-MAM CSOTA 41; Taiwan); 2 — R. pusillus Temminck, 1834 (HNHM-MAM 95.60.7; Vietnam); 3 — R. pumilus
Andersen, 1905 (holotype [cast], BMNH 2.10.7.18.; Okinawa, Japan); 4 — R. blythi Andersen, 1918 (holotype [cast], BMNH
18.8.3.2; Kumaon, India), 5 — R. minor Horsfield, 1824 (holotype [cast], BMNH 79.11.21.684; Java). Scale bar — 2 mm.

CONCLUDING REMARK. The story of the description: why a nomen nudum appeared? The small-sized horseshoe bats from
West Turkestan were traditionally considered Rhinolophus hipposideros. The material collected during research trips to
Kirghizstan (see Rybin et al. 1989) exhibited clear differences from the western Palaearctic R. hipposideros both in the
morphological characters and, in particular in the karyotype. Results of this comparisons were presented by Horacek
& Zima (1996) at a conference with the following summary: “In the distribution range of R. hipposideros s.1., populations
of three distinct karyotypes with the diploid number of 56, 58, and 62 chromosomes were documented. The 56-chromosome
race was found in the European part of the range, the 58-chromosome race in the Middle East, and the 62-chromosome
race in southern Kirghizstan. The European karyotype can be derived from 58-pattern after a single Robertsonian fusion
of two autosomal pairs. The 58-chromosome karyotype can be derived from the 62-pattern by two centric fusions of
autosomes. The centromeric position in the X chromosome in the 62-chromosome karyotype [Fig. 40] seems to be also
slightly different from the sex chromosomes found in the other two races. Very similar karyotype with 62 chromosomes
was found in a number of Rhinolophus species from the tropics of south-eastern Asia. That is why this karyotype should
be generally considered plesiomorphic [see Zima et al. 1992a].

A series of horseshoe bats obtained in southern Kirghizstan was compared with about 200 specimens of R. hipposideros
from various parts of its distribution range [Figs. 41-44]. The Kirghizstani bats invariably differed from R. hipposideros
particularly by a very robust rostrum, long palate, high and foreprominent canines, greatly reduced small upper and lower
premolars (P3/P3), high upper large premolars (P4) and first upper molars (M') without any talons, minute infraorbital
foramen, etc. [Fig. 41]. No transitional state of these characters to the western Palaearctic morphotype of R. hipposideros,
including the specimens from regions neighbouring southern Kirghizstan, were found. All this indicated a separate species
status of the Kirghizstani populations.

Yet the situation is more complicated. The Oriental region bordering the Turkestani mountains yields a large number of
diverse forms of small-sized horseshoe bats either of the R. pusillus or R. macrotis groups [Fig. 42]. The type specimens
of many of them were examined (b/ythi Andersen, 1918, cognatus Andersen, 1906, cornutus Temminck, 1834, dohrni
Andersen, 1907, famulus Andersen, 1918, macrotis Blyth, 1844, monoceros Andersen, 1905, monticola Andersen, 1905,
perditus Andersen, 1918, pumilus Andersen, 1905, pusillus Temminck, 1834, refulgens Andersen, 1907, szechwanus
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Fig. 40. G-stained standard karyotypes of Rhinolophus hipposideros (André, 1797) (2n=56, 2n=58) and R. kirghisorum
sp. nov. (2n=62): 2n=56 — @, Lii¢ia diera cave, Slovakia; 2n=58 — @, CUP 93/63, Narlikuyu, Turkey; 2n=62 — @, NMP
J7678, Kolodec Fersmana, Kirghizstan (after Horac¢ek & Zima 1996).
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Fig. 41. A comparison of skull and dental morphology in Rhinolophus hipposideros (André, 1797) from Turkey and
R. kirghisorum sp. nov. from Kirghizstan (after Horacek & Zima 1996).

Andersen, 1918) in addition to further BMNH specimens assigned to R. lepidus or R. pusillus. In no case a complete
correspondence to the morphological features of the Kirghizstani form was found. Its distant status was also suggested by
biometric comparisons [Fig. 43] particularly with regard to the proportions of the palatal length, rostral width, reduced size
of small premolars (P3/P3), and the form of infraorbital foramen which were found to be least dependent upon the overall
isometry of the cranial phenotype variation among small-sized horseshoe bats. Consequently, the Kirghizstani form seems
to represent a separate species, different from both R. hipposideros s.str. and the examined forms of the R. pusillus group
with which it shares some diagnostic characters. Tentatively we consider it as an isolated Palaearctic offshoot of the latter
clade, restricted to the south-eastern part of the Fergana / Farg‘ona basin, separated from its relatives in the Oriental region
by the Tien-Shan, Alay, and Pamir Mts. in the south and by West Turkestani deserts in the west. It supposedly represents
a relic species, maybe one of the rarest elements of the Palaearctic bat fauna.”

Expecting an immediate formal description of a new species, Horacek et al. (2000: 101-102) reported on R. aff. lepidus
as follows: “Horacek and Zima (1996) demonstrated that the lesser horseshoe bat from S Kirghizia reported until then
as R. hipposideros represents in fact a different species belonging neither to R. hipposideros group nor R. pusillus group
but close to Rhinolophus lepidus Blyth, 1844 (t.t. Calcutta?). At the same time they demonstrated that it differs also from
the Indian and E-Oriental forms of that group and, hence, is to be considered a separate species. Unfortunately, its formal
description has not been published as yet. // [...] R. “kirgisorum” (the samples from S-Kirghizia and Afghanistan) was
compared with monticola, blythi, refulgens, shortridgei, midas, szechwanus etc. (including the respective types) and was
found different in more characters. The type material of lepidus is probably lost, the S-Indian specimens differ from the

9

Figs. 42, 43. Illustrations of the studies of the small-sized horsehoe bats presented by Horacek & Zima (1996). 42 (top) —
a map outline of the localities of the small-sized horseshoe bats (Rhinolophus sp.). 43 (bottom) — biometric comparisons
of the small-sized horseshoe bats (Rhinolophus sp.). KIRG = R. kirghisorum sp. nov.

58



LPAL

@ specimens seen
O specimens not seen

(

e

Horseshoe Bats

Type localities (and selected other records)
of some named forms of the small-sized

Type localities indicated by larger signs

)

1=4@O>mo

hipposideros
KIRG
lepidus s.l.
pusillus s.l.
subbadius
cornutus
mdcrotis

&

N

&
§
B

& orii
“ Q'pnmllus
”’.’i b,
Cons

T %

W

36

54

32 9
28
R
a
%0
Wt
2 y, )
- i °
= Y
18 oo, -~ i
) % =
12 .
12 13 14 15 16 17
Lee
065
$o-
anasia
055 lepdus.
"By
-
oasl ﬁ% -
o o
S, rartin § Ed
2B B S 5
035 S e 2
)
S Be
0 O KRS
025 A 2 15
M
.15 1
12 16 2 Y24 28 32 36
LPAL

74
o
o KIRG.
o
o
7 B o
3
v/
Topidut
0
.
3 34 38 42 46 5
cc

59



Kirghizian sample, too. The examined samples of the lesser horseshoe bat from other regions of Central Asia [= West
Turkestan] (incl. Uzbekistan, Tadjikistan, Turkmenistan, NW Afghanistan) were found to belong to R. hipposideros.”

Meanwhile the idea of a formal description of the species was largely disproved by the mitochondrial DNA sequence
data obtained from a bat collected in southern Kirghizstan in 1993 by Jan Zima, the only specimen being not fixed by
formalin (which was the case of the whole previously collected material). It exhibited only moderate divergence from the
European haplotypes of R. hipposideros s.str. Thus, the story was concluded by Guillén Servent et al. (2003: xvii), who
stated as follows: “[...] sequences from the three chromosomal races, including material from Kyrgyzstan, give genetic
distances of 3.3 to 4.6% (k2p). Although relatively large, these distances are within the range of variability in mitochondrial
DNA expected for a colonial species with high female philopatry.” Bona fide to these conclusions, further studies were
postponed to the time when new specimens of the form enabling an examination of genetic sequences will be available.

The next step of the story is associated with the studies by Benda et al. (2011, 2016a) surveying bats from Transcaucasia
and West Turkestan in the NMP and ZMMU collections. They reported further specimens of the form under the name
Rhinolophus lepidus Blyth, 1844 (sensu Horacek et al. 2000: 101, 156) and provided biometric comparisons, particularly
with the sympatric R. hipposideros. Following their conclusion, the current outline by Burgin (2019a: 315) attributed the
respective populations to the subspecies R. lepidus monticola Andersen, 1905 (in accordance with Aellen 1959a and Felten
etal. 1977) whose distribution range he characterised as follows: “SE Uzbekistan, SW Kyrgyzstan, Afghanistan (Faryab,
Kabul, Nangarhar, Parwan and Zabul Provinces), N Pakistan (Khyber Pahtunkwa and Punjab Provinces), NW India
(Himachal Pradesh and Uttarakhand), and Nepal.”

Yet, new specimens obtained in the recent years in Tajikistan and Kirghizstan enabled a new molecular genetic ana-

lysis which disproved the latter conclusions and robustly supported a separate species status that was suggested nearly
30 years ago.

AR ) @ KN

Fig. 44. Bacula of the small-sized horseshoe bats; 1 — Rhinolophus hipposideros (André, 1797) (Czech Republic); 2 —
R. hipposideros (André, 1797) (Turkey); 3 — R. kirghisorum sp. nov. (Kirghizstan); 4 — R. cf. hipposideros (Kashmir);
5—R. blythi szechwanus Andersen, 1918 (Vietnam); 6 — R. lepidus Blyth, 1844 (India); top — dorsal view, bottom — lateral
view; 1-3 — after Horacek & Zima (1996), 4—6 — after Topal (1975).
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Rhinolophus kirghisorum sp. nov. in Tajikistan

REcoORDS. Original data: Magov [1], abandoned mine (Figs. 45-48), 18 May 2016: obs. a colony of ca. 20 active inds.,
coll. 5 33, 6 29 (NMP 95762-95765, HSU pb6247, 6249, 6250, 6253 [S+A], NMP 95761, 95766, HSU pb6254 [A];
cf. Habilov & TadZibaeva 2016b, 2018, Tadzibaeva & Habilov 2019b, Benda 2021), det. & rec. calls of active inds. inside
the mine. — Published data: above Sing kishlak [2], Sing river valley, northern slope of the Zeravsanskij [= ZarafSon]
Mountains, Dahoniob / Dahoni ob mine, 16 October 2015: obs. 4 inds., incl. 2 &, 1 @, 2 February 2016: exam. 2/3 3'J,
leg. R. Oblokulov (Habilov & Tadzibaeva 2016a, 2018, 2020b, Tadzibaeva & Habilov 2017a), 22 September 2016: obs.
5 inds., incl. 2 33, 26 May 2017: obs. 11 inds., incl. 6 33 (TadZibaeva & Habilov 2017a, Habilov & TadZibaeva 2018,
2020b), 5 October 2019: exam. 2 33, 1 @, 13 January 2020: obs. 2 inds., 3 October 2020: obs. 2 inds. incl. 1 & (Habilov
& Tadzibaeva 2020b); — Altyn-Topkan / Zarnisor [3], 1300 / 1500 m a. s. 1., mine, 15 February 2016: coll. 1 @, leg. A.
Pahomov / A. V. Pastuhov (Habilov & Tadzibaeva 2016a, 2018, Tadzibaeva & Habilov 2018); — Ramit [= Romit] [4],
Kofarnihon [= Kofarnihon] river spring, 60 km ENE of Dusanbe, 17 June 1983: 1 &, ZMMU, leg. I. A. Pavlinov (Benda
et al. 2016a); — near Stalinabad [= near Guliston kishlak, 8 km of Dusanbe] [5], 14 August 1954: 1 @, ZMMU, leg. O. P.
Bogdanov (Benda et al. 2016a).

DISTRIBUTION. Rhinolophus kirghisorum sp. nov. is distributed in the eastern part of West Tur-
kestan, where it inhabits the western slopes of the south-western Tien-Shan Mts. and western
Pamirs (sensu Merzlyakova 2002). The northernmost confirmed record of this bat is available
from north-eastern Uzbekistan (middle part of the Ugam river valley, ca. 41°42°N, 69°56’E;
Benda et al. 2016a), the easternmost record in the OS Province of southern Kirghizstan (Kolodec
Fersmana [Fersman’s Well] mine, type locality, 40°21°N, 72°37’E; Benda et al. 2011, Habilov et
al. 2018), and the westernmost record in the Nurota (Nuratau) Mts. in central Uzbekistan (Sen-

Fig. 45. Valley of the Magov stream at the Magov village, an area of occurrence of at least five bat species; numerous roosting
individuals of Rhinolophus ferrumequinum, R. kirghisorum sp. nov., and Myotis blythii were discovered in an abandoned
mine accessible from the eastern slope of the valley, foraging individuals of Rhinolophus ferrumequinum, Myotis blythii,
M. davidii, and Hypsugo savii were documented in the riparian garden vegetation. Photo by A. Reiter (18 May 2016).
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Fig. 46. Roosting individuals of Rhinolophus kirghisorum sp. nov. in a mine at Magov. Photo by A. Reiter (18 May 2016).

tob, 40°36°N, 66°40’E; Benda et al. 2016a). The localities in the DuSanbe region of Tajikistan
(Fig. 49) represent the southernmost area of occurrence of R. kirghisorum sp. nov. known in West
Turkestan (Guliston, 38°32°N, 68°52°E). Our new record originates from the latter area, a medi-
um-sized colony was discovered in an abandoned mine in a mountain slope above the village of
Magov, it was composed of both males and females, and of both adult and subadult bats. Among
six examined females, two were found pregnant, each of them contained a single foetus of the
crown-rump length 14.3 mm and 16.8 mm, respectively. The locality is situated at 1587 ma. s. 1.
and represents the highest roost and occurrence site of R. kirghisorum sp. nov. known in Tajikistan
(this bat seems to be documented only from its roosts in Tajikistan).

In Tajikistan, the few confirmed records imply R. kirghisorum sp. nov. to be a rare bat, only
five record sites are known. On the other hand, the highest number of the localities of R. kirghi-
sorum sp. nov. is available from Tajikistan and their geographical extent is the largest among the
Turkestani countries (see also Habilov et al. 2018 for a review). The Tajikistani occurrence area
represents the south-eastern part and south-eastern margin of the species distribution range. Based
on biogeographical grounds, we consider northern Afghanistan also a part of the distribution range
of R. kirghisorum sp. nov. The SMF and FMNH specimens assigned to R. hipposideros s.1. by
Neuhauser (1969) and R. lepidus s.l. by Felten et al. (1977), Bates & Harrison (1997), Csorba
et al. (2003), and Benda & Gaisler (2015), and collected in the Zarmast Cave near Maymana
(35°51°N, 64°54’E) in north-western Afghanistan, most probably also belong to the new species.
The taxonomic affiliation of other records of R. lepidus s.l. from Afghanistan, made in the areas
south of the Hindu Kush, is more problematic, since they originate from a different biogeographical
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Figs. 47, 48. Portraits of the paratype of Rhinolophus kirghisorum sp. nov. from Magov, Tajikistan. Photo by A. Reiter.

o
N e

PR ~
= ~ V]
r- P ety
- ‘

s 2

Fig. 49. Records of Rhinolophus kirghisorum sp. nov. in Tajikistan; full square — new record, full circles — published
records, open circles — unspecified records of the small-sized horseshoe bats (Rhinolophus hipposideros s.1.; see Fig. 28).
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realm and thus represent a different faunal element. However, the actual taxonomic identity of
the Afghanistani populations traditionally assigned to R. lepidus s.1. suggested by morphometric
comparisons has to be confirmed with the help of a molecular genetic analysis.

The limited records of R. kirghisorum sp. nov. in Tajikistan show the species to be distributed
in three parts separated by high mountain ridges, it is the only species of the parataxon R. hip-
posideros s.1. confirmed in the Tajikistani section of the ZarafSon river valley (Figs. 28, 49).
The records come from a very narrow altitudinal range (806 m), the smallest among the bats of
Tajikistan (Table 4). The distribution statistics show R. kirghisorum sp. nov. to occur in similar
altitudes as R. hipposideros s.str., which, however, was documented in a broader altitudinal range
in Tajikistan, including high mountains (Fig. 11). Most of the localities of R. kirghisorum sp. nov.
lie in the altitude range of 1100-1400 m a. s. l. and the value of its altitude median (1300.0 m
a. s. |.; Table 4) is the third highest among the bats of Tajikistan. The character of distribution
of R. kirghisorum sp. nov. in Tajikistan indicates this bat to be an inhabitant of medium-high to
high areas of West Turkestan.

EcHoLocATION. The data on echolocation parameters recorded in Rhinolophus kirghisorum sp. nov.
are described above, see also Table 5, Figs. 50, 51. The use of the peak frequency enables a clear
acoustic differentiation of R. kirghisorum sp. nov. from two species of the genus Rhinolophus
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Fig. 50, 51. Spectrograms of the echolocation calls of Rhinolophus kirghisorum sp. nov.; individuals flying inside a mine
at Magov, 18 May 2016.
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sympatrically occurring in Tajikistan, large-sized R. ferrumequinum with peak frequency of the
calls in the range of 81.4-83.3 kHz, and small-sized R. hipposideros with these values in the range
of 109.0-110.4 kHz (comp. 98.2-103.7 kHz in R. kirghisorum sp. nov.), based on values from
these bats recorded in the country (Table 5). Comparing the echolocation data on R. kirghisorum
sp. nov. to the third horseshoe species from Tajikistan, medium-sized R. bocharicus, overlaps are
present in all measured parameters (Table 5), not only the peak frequency that was recorded in
the range of 99.5-103.4 kHz in the latter bat.

RECORDS OF ECTOPARASITES. Original data: Ny cteribiid ae: Phthiridium szechuanum turkestanicum: 3 33 ad,
2 99 ad [A], from 5 3&, 6 29 (NMP 95761-95766, HSU pb6247, 6249, 6250, 6253, 6254), Magov, mine, 18 May
2016. - Sarcoptiformes: Sarcoptiformes fam. sp.: 3 cysts [A], from 5 33, 6 Q2 (NMP 95761-95766, HSU
pb6247, 6249, 6250, 6253, 6254), Magov, mine, 18 May 2016.

COMMENTS ON ECTOPARASITES. At least two species of ectoparasites belonging to two different
groups were documented from Rhinolophus kirghisorum sp. nov. in Tajikistan.

The known records of the bat fly Phthridium szechuanum turkestanicum Hurka, 1997 come
from three localities in a relatively small area; most of them represent sites of origin of the type
material, viz. Dangi canyon, Tua-MoGn massif (cf. type locality of R. kirghisorum sp. nov.), Kyzyl-
Unkur Cave (both Kirghizstan), and Amankutan (Uzbekistan). All known (type) specimens of P, s.
turkestanicum were collected from specimens affiliated to Rhinolophus aff. hipposideros (Hurka
1997: 30), here and by Benda et al. (2011) re-identified as R. kirghisorum sp. nov.

The specimens of bat host of P. s. turkestanicum from Kirghizstan (Kyzyl-Unkur) were assigned
to R. hipposideros [s.1.] by Hirka (1969) and the bat flies originally to Stylidia szechuana Theodor,
1954 (= P. szechuanum), i.e. to the nominotypical form of this bat fly that was described from
southern China (Kwan Yen Chiao [= Guanyingiao], Sichuan; 31°11°N, 107°57’E) and collected
from Rhinolophus blythi szechwanus Andersen, 1918 (= R. pusillus szechwanus) (Theodor 1954,
1967). However, Hirka (1969: 391) added a note on the female from Kirghizstan that, despite its
morphology corresponding well with the main characters described and figured in the original
description by Theodor (1954), some distinctions in chaetotaxy in this specimen were observed.
The finding of P. szechuanum turkestanicum at Magov, Tajikistan, extends its known distribution
range southwards, and the bat host species, R. kirghisorum sp. nov. could represent the principal
host of this parasite. The biogeographical affinity of this bat fly to the Oriental fauna corresponds
entirely with the phylogenetical affinity of its bat host.

From R. kirghisorum sp. nov. in Tajikistan, dermal cysts of astigmatic mites were collected.
However, the instar of the collected parasites does not allow a species or higher taxon identification
based on morphological characters. Among the astigmatic mites, those creating large and distinct
cysts in bat patagium are the species of the genus Nycteridocoptes Oudemans, 1898 (Sarcoptidae
Trouessart, 1892). Nycteridocoptes eyndhoveni Fain, 1959 represents one of the members of this
genus that are typically associated with the bat genus Rhinolophus (Fain 1959, Klompen 1992).

Rhinolophus hipposideros (André, 1797) s.str.

REcORDS. Original data: Zingrog [1], small cave above the village (Figs. 52-55), 12 May 2016: obs. a colony of ca.
10 inds., net. 1 @ (NMP 95742 [S+A]; cf. Habilov & Tadzibaeva 2016b, 2018, Benda 2021, Benda et al. 2022), det.
& rec. calls of emerging inds. — Published data: Sogdiyskaya Oblast [= Sugd Province] [undef.], 1 ind. (Dool et al.
2013); — near Stalinabad [= DuSanbe, in the Varzob river bank] [2], loess cave, 5 inds., ZIN, 4 August 1935: 2 3J,
ZMMU, leg. A. P. Kuzakin (Benda et al. 2016a); — near Altyn Topkan / Zarnisor [3], juniper tree zone, 1590 m a. s. 1.,
abandoned mine 2, 5 February 2016: coll. 2 33, 1 @ (Tadzibaeva & Habilov 2016b, 2017b, 2018, Habilov & TadZibaeva
2018), mine, 1300 m a. s. 1., 26 February 2016: exam. 1 &, mine, 2000 m a. s. 1., 26 February 2016: exam. 1 & (Habilov
& Tadzibaeva 2018, Tadzibaeva & Habilov 2018); — near Garm-Casma [= Garmé&a$ma] [4], small cave, 30 May 2016:
exam. 1 & (Habilov & TadZibaeva 2018); — near Gudos kishlak [5], mine, 19 February 2016: exam. 1 &' (TadZibaeva
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Fig. 52. View of the Pang river valley with the Zingrog village; the Pang river makes a part of the state border between
Tajikistan and Afghanistan, the Afghanistani bank on the left, Tajikistani bank with the village on the right. Two bat spe-
cies were documented in this small island of vegetation, Rhinolophus hipposideros and Pipistrellus pipistrellus. Photo
by A. Reiter (13 May 2016).

Fig. 53. Rocks above gardens of the Zingrog village, Pang river valley; a foraging site of Rhinolophus hipposideros and
Pipistrellus pipistrellus, additionally, in a cavity among rocks in the left part of the view, a colony of some ten individuals
of R. hipposideros was observed. Photo by A. Reiter (13 May 2016).
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Figs. 54, 55. Portraits of Rhinolophus hipposideros (André, 1797) from Zingrog. Photo by A. Reiter.

& Habilov 2018); — near Kansaj [6], central part of the Kuraminskij [= Kurama] Mountains, small mine, 15 April 2017:
exam. 1 & (Tadzibaeva & Habilov 2018).

DISTRIBUTION. Rhinolophus hipposideros is distributed broadly in the Mediterranean and temperate
zones of Europe, North Africa, and western Asia, it extends also to the Afrotropics, southwards
to Ethiopia and the Sudan (Hayman & Hill 1971, Corbet 1978, Bates & Harrison 1997, Horacek
et al. 2000, Burgin 2019a, Benda et al. 2022); in Asia it occurs in a large part of the Middle East,
in south-western Arabia, the Caucasus region, Afghanistan, and West Turkestan (Horacek et al.
2000, Benda et al. 2006, 2022), the previously mentioned occurrence in Kashmir was doubted
by Csorba et al. (2003). The Tajikistani occurrence area of R. hipposideros s.str. represents the
easternmost part of the confirmed distribution range of this bat in West Turkestan and a part of the
eastern margin of the whole species range. This range margin continues from southern Tajikistan
southwards to eastern Afghanistan (Benda & Gaisler 2015) and from northern Tajikistan to
southern Kirghizstan and central Uzbekistan, where the northern limits of the confirmed species
distribution are situated (Benda et al. 2016a).

The limited revised records of R. hipposideros s.str. in Tajikistan — including those made by us
— show the species to be broadly distributed across the country and cover the whole geographical
extent of the distribution range of the parataxon R. hipposideros s.1. (Figs. 28, 56). These records
come from a medium wide altitudinal range (1788 m), and concerning the distribution statistics,
this species is the third highest living among the Tajikistani bats (Fig. 10); most of its localities
lie in the altitude range of 1100—-1800 m a. s. 1. (median 1282.5 m a. s. 1.; Table 3). The highest
locality of R. hipposideros s.str., Garm¢asma in the south-western Pamirs (2604 m a. s. 1.; Habilov
& Tadzibaeva 2018), is the fourth highest site of bat occurrence in Tajikistan. These characteristics
indicate this bat to be a mountain dweller of eastern West Turkestan.

EcHorocatioN. Echolocation calls of Rhinolophus hipposideros s.str. were recorded just at one
site in Tajikistan, they were emitted by individuals emerging from their roost in a small cave
in Zingrog in the Darvoz region. We recorded and analysed three call sequences (20 particular
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Fig. 56. Records of Rhinolophus hipposideros (André, 1797) in Tajikistan; full square — new record, full circles — published
records, open circles — unspecified records of the small-sized horseshoe bats (Rhinolophus hipposideros s.1.; see Fig. 28).

pulses). The calls were of a typical FM-CF-FM shape (Fig. 57), with peak frequencies in the
range of 109.0-110.4 kHz (Table 5; Benda et al. 2022). These values lie within the range of this
parameter in most of the European and Middle Eastern populations (103.5-115.2 kHz; Shalmon
et al. 1993, Russo & Jones 2002, Benda et al. 2008, 2012, 2022, Papadatou et al. 2008, Razgour
et al. 2010, Hackett et al. 2016, Smirnov et al. 2022a, our own data), the only exception are the
frequencies recorded from an island population of Malta being much higher (115.0-122.0 kHz;
Mifsud & Vella 2019). See Benda et al. (2022) for a detailed comparison of call parameters in
particular populations of R. hipposideros.

VARIATION. External and cranial dimensions of the newly collected Tajikistani specimen of Rhi-
nolophus hipposideros s.str. are shown in Table 6.

Three subspecies names appeared during history concerning the taxonomic affiliation of the
populations of R. hipposideros from Tajikistan and closely adjacent areas of West Turkestan and
Afghanistan, viz. R. h. hipposideros (André, 1797) (Bobrinskoj 1925, Ognev 1927, 1928, Vino-
gradov 1935); R. h. minimus von Heuglin, 1861 (Meklenburcev 1937); and R. h. midas Andersen,
1905 (Kornev 1941, Kuzakin 1950, 1965, Ellerman & Morrison-Scott 1951, Aellen 1959a, Strelkov
1963, Gaisler 1970, Anugevi¢ et al. 1972, Felten et al. 1977, Corbet 1978, Butovskij et al. 1985,
Koopman 1994, Horacek et al. 2000, Csorba et al. 2003, Benda & Gaisler 2015, Burgin 2019a).
Besides this, some authors expressed indecision to affiliate the West Turkestani populations of
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R. hipposideros to a particular subspecies with respect to the published characters and/or available
evidence (Kuzakin 1944, Habilov 1992).

The most frequent opinion, attributing the populations of the eastern section of the Middle East
and Central Asia to R. h. midas, was originally based on comparisons of samples from the most of
the species range by Andersen (1918) and in deeper detail, by Felten et al. (1977). Additionally,
Benda et al. (2012) co-identified several morphotypes revealed by the previous comparisons with
phylogenetic lineages resulting from a molecular genetic analysis of the cytochrome b gene (Kis
2008). This synthesis suggested the Middle Eastern (Iranian) populations of R. hipposideros to
represent a taxon separated from the Mediterranean populations, being well differentiated both
morphologically and genetically, and identified it with R. . midas (type locality: Jask, Persian Gulf
[Hormozgan, south-eastern Iran; 25°43°N, 57°49°E]; Andersen 1905: 139). However, this compa-
rison comprised neither samples from Tajikistan nor from West Turkestan as well. Nevertheless,
results of a very profound analysis using several different markers (Dool et al. 2013) conformed
to the previous views, the eastern populations of R. hipposideros, originating from the Middle
East and mainly also from Tajikistan, were shown in a separate position from the Mediterranean
populations. Hence, the subspecific status of the West Turkestani populations seemed to be clear
enough from these analyses, and the traditionally reported name, R. . midas, was then considered
appropriate (see Benda & Gaisler 2015, Burgin 2019a).

However, a new comprehensive taxonomic revision of the R. hipposideros group (Benda et al.
2022) demonstrated the name R. midas Andersen, 1905 unavailable for any population of R. Aip-
posideros s.str., since it represents a species of its own that occurs in the Persian Gulf region. The
extensive range of R. hipposideros s.str. was suggested to be inhabited by at least two subspecies,
R. h. hipposideros in Europe and the Maghreb, and R. 4. minimus in Crimea, the Caucasus, Middle
East, and north-eastern Africa. The populations of the eastern part of the species distribution range
(eastern West Turkestan, Afghanistan, ?Kashmir) remain in an unresolved position due to the
limited samples used for comparison and ambiguous resulting support of phylogenetic clades. These
populations represent either a part of the eastern subspecies, R. h. minimus, or alternatively, they
could pertain to a separate lineage of the species and represent a taxon of its own. In the latter case,
no name is available for such taxon/populations and it remains to be created (see Strelkov 1981,
Corbet & Hill 1992, Bates & Harrison 1997, Pavlinov & Rossolimo 1998, Csorba et al. 2003).
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Fig. 57. Spectrogram of the echolocation calls of Rhinolophus hipposideros (André, 1797); a handled individual netted
at a small cave at Zingrog, 12 May 2016.
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Myotis blythii (Tomes, 1857)

REcorDs. Original data: Kilob [1], botanical garden, 6 May 2016: net. 1 @ (Fig. 58; NMP 95723 [S+A]; cf. Habilov
& Tadzibaeva 2016b); — Cilduhtaron [2], at a rock overhang, 8 May 2016: net. 1 & (NMP 95728 [S+A]; Habilov
& Tadzibaeva 2016b); — Qarago¢ [3], inside of a loess cavity, 9 May 2016: net. 7 &3 (NMP 95731, 95732, HSU
pb6194-6197 [S+A], NMP 95730 [A]), 15 May 2016: net. 1 & (NMP 95745 [S+A]; cf. Habilov & Tadzibaeva 2016b);
— Sariselom valley [4], at the Kalpisipar cave (Figs. 59-61), 10 May 2016: net. 8 34 (NMP 95739-95741, HSU
pb62011-6214 [S+A], NMP 95738 [A]; cf. Habilov & Tadzibaeva 2016b); — Hoga Saqiqi Balhi [5], Dangara tunnel,
17 May 2016: coll. 1 & (NMP 95752 [S+A]; cf. Habilov & Tadzibaeva 2016b); — Kalkot [6], above a small lake under
the Ar Arak cave, 17 May 2016: net. 1 & (NMP 95755 [S+A]; cf. Habilov & TadZibaeva 2016b); — Magov [7], mine,
18 May 2016: obs. 8 roosting inds. (torpid; Fig. 63), coll. 5 33 (NMP 95767, 95768, HSU pb6258-6260 [S+A]; cf.
Habilov & TadZibaeva 2016b); Magov, garden, 18 May 2016: net. 1 & (HSU pb6263 [S+A]; cf. Habilov & TadZibaeva
2016b). — Published data: Sohta-Cinar” [= Cinor] kishlak [8], Kafirnigan [= Kofarnihon] river bank near the village,
30 June [= 13 July NS] 1914: shot 1 @, leg. L. L. Nozin (Bobrinskoj 1918, 1925); — near Kokta§ [= Somonien] [9], 18 km
of Stalinabad [= Dusanbe], Kafirnigan [= Kofarnihon] river bank, caves, 1950: coll. 2 33, leg. O. P. Bogdanov (Bogda-
nov 1953a, 1956a); — near Gulistan [= Guliston] kishlak [10], 8 km of Stalinabad [= Dusanbe], deep cave, 29 March 1953:
exam. 6 99, summer 1953: obs. several thousand of inds, leg. G. P. Usacev (Bogdanov 1954, 1956a), 14 August 1954:
obs. more than 2000 inds. (Bogdanov 1956a); — Gul'bista [= Kulpista] [11], cave, 21 June 1963: obs. ca. 60 inds., 11 June
1965: obs. ca. 40 inds. (Serbin 1968); near Dusanbe, Gul'pista [= Kulpista] kishlak, 8 October 1954 & 19 April 1959:
coll. 1 &,7 @9, 1ind., IZPAN, leg. S. A. Said-Aliev & A. Sinel'nikov (Habilov 1992, TadZibaeva & Habilov 2019b);
— Gandzino [= Gangina] (Vahs river valley) [12], 5-23 July 1964: shot 5 22, 2 inds. juv. (Serbin 1968); — Ok-Bulak
(Ak-Tau [= Aktau] Mountains) [13], ca. 2000 m a. s. ., 14 August 1964: obs. several inds. (Serbin 1968); — Ah¢i-Sor [=

Fig. 58. Portrait of Myotis blythii (Tomes, 1857) from Kiilob. Photo by A. Reiter.
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Fig. 59. Sariselom valley, a tributary of the Pang river valley, ca. 1150 ma. s. 1. (the Afghanistani side of the valley in the back-
ground), an area of documented occurrence of at least four bat species (cf. Figs. 60, 61). Photo by M. Uhrin (10 May 2016).

Ahgisor] (Darvazskij [= Darvoz] Mountains) [14], fissure under a rock ledge, 26 September 1965: obs. 1 ind. (Serbin
1968); — Dagana [= Dahana] (Dangara [= Dangara] district) [15], at a cave on the Vahs river bank, 8 and 11 July 1966:
shot 2 33 (Serbin 1968); — Kuraminskij / Kuraminskiy khrebet [= Kurama Mts.], Adrasman [= Adrasmon] [16], 9 April
1978, May 1978, 19 June 1978, 19 April 1979, 4 May 1979 (Hurka 1984); Kuraminskij [= Kurama] Mountains, near
Adrasman [= Adrasmon], mine, 9 April 1978: exam. 1 9, 19 April 1979: exam. 2 33,2 99, 26 May 1979: exam. 4 33,
2 99,25 August 1982: obs. 4 inds., incl. 2 33 (Habilov 1992, TadZibaeva & Habilov 2018), Koni-Mansur cave, 22 July
1977: obs. a colony of more than 3000 inds., 19 July 1980: obs. a colony of ca. 700 inds. (Tadzibaeva & Habilov 2018);
— Mogol-Tau [= Mogoltau] mountains, U¢ Tepa [= Ucteppa] [17], 19 July 1978, 22 April 1980 (Hirka 1984); vicinity of
U¢-Tepe [= Ucteppa], mine, May 1983: obs. a colony of 700-800 inds. (Medvedev et al. 1984); mines near Leninabad
[= Hugand], end of May 1983: obs. a colony of 700-800 inds. (Medvedev 1992); Mogol-Tau [= Mogoltau] Muntains,
near U¢-Teppa [= Ucteppa] kishlak, mines, 27 May 1979: obs. 804 inds., incl. 44 33, 59 @2, 6 June 1979: exam. 1 &,
22 April 1980: exam. 2 @@, 27 June 1984: exam. 1 &, 17 April 1985: exam. 1 &, 18 April 1985: exam. 1 &, 1 July 1986:
exam. 6 Q@ (Habilov 1992, TadZibaeva & Habilov 2019a), 18 July 1980: obs. 12 inds., incl. 8 34, 1 @, 14 May 1983:
obs. 700 inds., 29 August 2013: obs. 60 inds., incl. 1 &, 1 @ (TadZibaeva & Habilov 2019a), 7 August 2015: obs. 80 inds.,
incl. 13 34, 13 99 (Tadzibaeva & Habilov 2016d, 2019a), 25 September 2015: obs. 29 inds., incl. 1 3, 1 9, 21 August
2016: obs. 54 inds., 15 33,9 @@, 1 April 2017: obs. 203 inds., incl. 1 &, 1 @, 4 September 2017: obs. 50 inds., 21 April
2018: obs. 400 inds., 3 July 2018: obs. ca. 2000 inds., 1 April 2019: obs. 84 inds., 26 May 2019: obs. 1000 inds., 2 June
2019: obs. ca. 1000 inds., mine 2, 2 June 2019: obs. 2 inds., mine 3, 16 June 2019: obs. 6 inds., incl. 1 & (TadZibaeva
& Habilov 2019a); — Tagojak [= Tagoak] [18], 25 km SW Leninabad [= Hugand], July 1979 (Hirka 1984); near Nau [=
Nov] (Metar [= Mehtar] kishlak), obs. & coll. (Habilov 1992); — Petra Pervogo [= Pétri Akim] Mountains [19], 1 ind.,
ZMMU (Habilov 1986); Petra I [= Pétri Akim] Mountains, 6 September 1977: coll. 1 &, ZMMU, leg. V. Dolgov (Habi-
lov 1992); — Varzob river valley, near Varzob [20], small cave, 13 November 1985: obs. inds., incl. 1 @ (Malinovskij
1988, Tadzibaeva & Habilov 2016b); Varzob canyon (18 km, cave), 12 September 1985: coll. 4 33, 1 @, 13 November
1985: coll. 1 &, 23 August 1986: coll. 12 33, 3 Q, leg. K. Malinovskij (Habilov 1992, TadZibaeva & Habilov 2019b);
— Kondara river valley [21] (Malinovskij 1988); — Takob [= Tagob] river valley [22] (Malinovskij 1988); near Takob [=
Tagob], mine, 25 May 1985: coll. 1 &, leg. K. Malinovskij (Habilov 1992, Tadzibacva & Habilov 2019b); — Sardaimiena
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river valley, Ramit [= Romit] [23], mine, 9 August 1986: obs. 17 inds., incl. 6 3J, 10 @ (Malinovskij 1988, TadZibae-
va & Habilov 2019b); near Romit, 1 June 1985: coll. 2 33, 5 August 1985: coll. 1 &, 1 @, 3 September 1985: coll. 5 3,
1 2,9 August 1986: coll. 4 3, 10 99, leg. K. Malinovskij (Habilov 1992, Tadzibaeva & Habilov 2019b); — Guzgarf
[= Gusgarf] [24], mine, 9 May 1986: obs. ind. (Malinovskij 1988); — Kulab [= Kilob] [1], 26 July 1941: 1 ind., ZIN, leg.
B. Vinogradov & S. Stroganov (Habilov 1992, Benda et al. 2006, 2012, Benda & Gaisler 2015); — canyon at Nadzi [=
Nodz] kishlak [25], 26 July 1934: 1 ind., ZIN, leg. L'vova (Habilov 1992); — Kuraminskij [= Kurama] Mountains, near
Col-Ata [= Colota] [26], 5 May 1983: exam. 1 &, 13 May 1983: exam. 1 & (Habilov 1992); — Kuraminskij [= Kurama)]
Mountains, near Dagana [= Dahana] [27], 21 April 1979: exam. 2 33 (Habilov 1992); — Kuraminskij [= Kurama] Moun-
tains, near Gudos kishlak [28], 31 May 1979: exam. 1 & (Habilov 1992); — Kuraminskij [= Kurama] Mountains, near
Pangaz [29], 17 June 1979: exam. 1 & (Habilov 1992); — Mogol-Tau [= Mogoltau] Muntains, near U¢-Bog [= Bogi bolo]
kishlak [30], 9 May 1978: exam. 9 43, 15 99, 26 June 1978: exam. 2 33, 19 July 1978: exam. 1 &, 6 22, 20 July
1980: exam. 6 33, 14 99, 22 April 1988: exam. 5 Q9 (Habilov 1992), mines, 19 May 1978: obs. 250 inds., 13 May
1979: obs. 65 inds., incl. 45 3 J, 4 July 1979: obs. 50-60 inds., 22 April 1980: obs. 700-800 inds., 12 April 2010: exam.
13,229, 19 April 2012: obs. 28 inds., 24 August 2016: obs. 135 inds., incl. 3 §J (TadZibaeva & Habilov 2019a); —
Mogol-Tau [= Mogoltau] Muntains, near Cajruh-Dajron [= Coruh-Dajron] [31], mines, 19 June 1984: exam. 1 &, 26 June
1984: exam. 4 33, 19 April 1985: exam. 1 &, 15 April 1986: exam. 1 ind., 7 July 1987: exam. 4 3, 21 April 1988:
exam. 3 3d, 22 June 1989: exam. 5 & (Habilov 1992), 6 August 1980: obs. 7 inds., incl. 4 33, 1 @, 10 April 2012:
obs. 2 inds., incl. 1 &, 2 October 2012: obs. 1 ind., large mine, 11 September 2015: obs. 16 inds., mine, 2 October 2015:
obs. 1 ind., large mine, 20 August 216: obs. 19 inds., incl. 5 33, 6 9, 5 september 2017: obs. 14 inds. (Tadzibacva
& Habilov 2019a); — foothills of the northern slope of the Turkestanskij [= Turkiston] Mountains, Guzlon Range near
Dahana [32], mine 4, 8 May 1978: exam. 2 4 & (Habilov 1992, Habilov & Tadzibaeva 2014a, 2020a, TadZibaeva 2018),
mine 4, 6 July 2012: obs. 8 inds., incl. 2 33, mine 13, 13 July 2012: obs. 14 inds., incl. 1 &' (Habilov & TadZibaeva 2013,
2014a), mine 4, 19 June 1978: exam. 1 &, 7 August 1980: exam. 4 33, 3 99, 1 ind. (Habilov & TadZibaeva 2014a,
2020a, TadZibaeva & Habilov 2016d), 12 April 2012: exam. 1 @, 6 July 2012: obs. 8 inds., incl. 2 Y9, mine 6, 6 July
2012: obs. 13 inds., incl. 3 &, 1 @, mine 13, 7 July 2012: obs. 48 inds., incl. 5 3J, mine 14, 13 / 15 July 2012: obs.
10/ 14 inds., mine 4, 21 April 2013: obs. 3 inds., incl. 1 &, 17 May 2013: obs. 10 inds., 9 September 2013: obs. 12 inds.,

Figs. 60, 61. The Kalpisipar cave above the Sariselom valley; four bat species were documented to occur at this site,
Rhinolophus ferrumequinum, R. bocharicus, Myotis blythii and Tadarida teniotis. Photo by A. Reiter (11 May 2016).
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Fig. 62. Records of Myotis blythii (Tomes, 1857) in Tajikistan; squares — new records, circles — published records.

incl. 1 /2 33,1 Q (Habilov & Tadzibaeva 2014a, 2020a, Tadzibacva & Habilov 2016d, Tadzibacva 2018), 1 August
2015: obs. 19 inds., incl. 6 33, 5 QQ (TadZibaeva & Habilov 2016d, TadZibaeva 2018, Habilov & TadZibaeva 2020a),
mine 4, 14 July 2012: obs. 1 ind., 23 August 2014: obs. 6 inds., incl. 3 3 (Tadzibaeva 2018), mine 4, 10 July 2014: obs.
4 inds., incl. 2 33, 1 @, 10 October 2014: exam. 1 & (Tadzibaeva 2018, Habilov & TadZibaeva 2020a), mine 4, 10 April
2012: obs. 2 inds., incl. 1 &, 23 March 2014: obs. 6 inds., incl. 3 §J, 14 September 2017: obs. 12 inds., incl. 1 3,1 @,
7 July 2018: obs. 11 inds., incl. 4 3, 5 July 2019: obs. 7 inds., incl. 2 33 (Habilov & TadZibaeva 2020a); — foothills of
the northern slope of the Turkestanskij [= Turkiston] Mountains, near Kul'kent [= Kiilkand] [33], abandoned mine, 16 June
1979: exam. 1 & (Habilov 1992, Habilov & TadZibaeva 2014a, 2020c, TadZibaeva 2018), mines 2+4, 14 July 2012: obs.
2 inds. (Habilov & TadZzibaeva 2014a, 2020c, Tadzibaeva 2018), mine 2, 21 June 2017: obs. 3 /11 inds., incl. 2/ 3 33,
5 QQ, mine 4, 22 June 2017: obs. 2 inds., incl. 1 &' (TadZibaeva & Habilov 2017c, TadZibaeva 2018, Habilov & TadZibae-
va 2020c), mine, 21 August 2014: obs. 11 inds., incl. 3 3J, 5 99, 31 May 2018: obs. 4 inds., incl. 2 33, 5 June 2018:
obs. 3inds., incl. 1 4, 1 @ (Habilov & TadZibaeva 2020c); — Belesenyk Range, near Kim [34], 16 May 1979: exam. 3 &'
(Habilov 1992, Tadzibaeva 2018); — southern slope of the Turkestanskij [= Turkiston] Mountains, near Jory [= Eri] kishlak
[35], 1440 m a. s. 1., Somi cave, 20 August 1978: obs. 12 inds., incl. 4 33, 6 29, 29 August 1987: exam. 1 & (Habilov
1992, TadZibaeva & Habilov 2017a), 19 August 1977: obs. 4 inds., incl. 2 3J, 1 @, 15 October 2015: obs. 1 ind. (TadZibae-
va & Habilov 2017a); — Zeravsanskij [= ZarafSon] Mountains, near Remond [= Remon] (Duoba site) [36], 17 August
1978: exam. 1 & (Habilov 1992); — Majkata [= Majkatta] kishlak [37], cave, 21 August 1978: obs. 500-600 inds., exam.
36 33, 177 29, 20 June 1979: obs. a nursery colony of 1000 inds. (Habilov 1992, Tadzibaeva & Habilov 2017a); —
Carku [= Corkuh] [38], 3 July 1988: 1 &, NMP, leg. J. Cerveny, A. Cervena & J. Obuch (Benda et al. 2011, 2012, Benda
& Gaisler 2015); — near Altyn-Topkan / Zarnisor (Kuraminskij [= Kurama] Mountains) [39], juniper tree zone, 1590 m
a. s. |, abandoned mine, 5 February 2016: exam. 1 @, 15 February 2016: coll. 1 @, leg. A. V. Pastuhov (TadZibaeva
& Habilov 2016b, 2017b, 2018); — Kansaj [40], 15 April 2017: obs. 1 ind. (Tadzibaeva & Habilov 2018); — near Dahana
[41], Guzlon Range, Isfara district, apricot orchard, water reservoir, 5 July 2019: net. 2 9 Q (TadZibaeva & Habilov 2019c,
Habilov & TadZibaeva 2020a, 202 1a); —near Sing [42], Dahoni ob mine, 3 October 2020: obs. 1 ind. (Habilov & TadZibae-
va 2020b).
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DISTRIBUTION. Myotis blythii is distributed broadly in the southern Palaearctic (Strelkov 1972,
Corbet 1978, Horacek et al. 2000, Ruedi 2023); in Asia it occurs in the Mediterranean zone of the
Middle East, in Transcaucasia, West and East Turkestan, Afghanistan, northern India, Kashmir,
Altai Mts. of Kazakhstan and Russia, Mongolia, and northern China (Bates & Harrison 1997,
Horacek et al. 2000, Benda et al. 2006, 2012, Dolch et al. 2021a). It belongs to the most common
bat species in the southern and eastern regions of West Turkestan (Bobrinskoj 1925, Ognev 1928,
Bogdanov 1953a, Kuzakin 1965, Strelkov et al. 1978, Butovskij et al. 1985, Rybin et al. 1989,
Habilov 1992, etc.). The Tajikistani occurrence area of M. blythii represents the eastern part of
the distribution range of this bat in West Turkestan and one of the centres of its high abundance
in the region. In central Tajikistan, west and north of the Pamirs, the species reaches a part of
the southern and eastern margin of its distribution in central Asia. This range margin continues
from south-western Tajikistan southwards to northern Afghanistan (Benda & Gaisler 2015) and
across the Hindu Kush Mts. to southern Afghanistan and the Indian range part (Bates & Harrison
1997, Benda & Gaisler 2015). From northern Tajikistan the range margin continues to southern
Kirghizstan, south-eastern Kazakhstan, East Turkestan, and Mongolia (Bobrinskoj 1925, Butovskij
et al. 1985, Rybin et al. 1989, Dolch et al. 2021a).

Topal (1971: 384) reported two ZIN and/or ZMMU specimens of M. blythii from Tajikistan as
follows: “Tacht Bazar, Murgab Basin, Pamir Mts.: 38°5’, 74°”. This record indicates to Tagtabazar
on the Murgap river in Turkmenistan (35°57°N, 62°55’E) and to the Pamir Mts. in Tajikistan
(approximate coordinates as given by Topal 1971). The Turkmenistani locality corresponds with
that of a ZIN specimen collected in Tagtabazar by K. K. Flerov on 25 June 1930 and reported by

Fig. 63. Myotis blythii (Tomes, 1857) roosting in a mine at Magov. Photo by A. Reiter (18 May 2016).
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Strelkov et al. (1978). Its assignation to the origin in Tajikistan is thus erroneous. The other speci-
men could be coidentified with one of the two ZIN specimens coming reportedly from Tajikistan,
from Kilob (ZIN 32277) or from near Kzyl-Tam on the northern slope of the Hisor Mountains
(ZIN 24389). However, the latter (male) specimen, reported to originate from Tajikistan by Habilov
(1992), Benda et al. (2006, 2012), and Benda & Gaisler (2015) and collected by entomologist
Petr Aleksandrovi¢ Vel'tiSev on 17/18 August 1933, originates in fact from Qiziltom, Qamashi
District, Qashqgadaryo Province, Uzbekistan (38°45°N, 67°00’E, 2056 m a. s. L.). This site is really
situated on the northern slope of the Hisor Mountains, but not in its Tajikistani part (a similar error
was made also concerning a specimen of Myotis davidii coming from this locality, see below).

Our new records contribute only slightly to the depiction of the distribution of this bat in West
Turkestan, but significantly to a detailed picture of its occurrence in south-western Tajikistan,
namely in the Khatlon Province (Fig. 62). In this district, only two records were known, those
made by Serbin (1968) at Gangina and Ahgisor in the middle 1960s. The six new records show
much broader occurrence of M. blythii in this low hilly region, the record made inside a loess
cavity at Qaragoc represents the new southernmost finding of this bat in Tajikistan (37°44°N).

In Tajikistan, M. blythii belongs to very common bats (Fig. 62), at least 42 record sites are
known, spread across the low to medium altitudes of the western section of the country (plus
one site in the northern Pamirs). The available records come from a rather wide altitudinal range
(1897 m); however, some three quarters of the records were made at the sites below 1300 ma. s. 1.,
i.e. in rather low areas of Tajikistan (Fig. 10, Table 3). Our records come from a smaller range
of 1270 m, however, the distribution of these record sites is very similar and only slightly higher
positioned, respectively (median 1168.0 m vs. 1036.0 m; see Fig. 11, Table 4).

VARIATION. External and cranial dimensions of the newly collected Tajikistani specimens of Myotis
blythii are shown in Table 10. For the material examined see above.

The Tajikistani populations of M. blythii as well as its populations of Afghanistan, Kash-
mir, India, Nepal, and of the whole eastern part of West Turkestan (Tajikistan, Kirghizstan,
E Kazakhstan, E Uzbekistan), have been consistently attributed to the small-sized nominotypical
subspecies of this bat, M. b. blythii, described from northern India (Topal 1971, Strelkov 1972,
1981, Felten et al. 1977, Butovskij et al. 1985, Rybin et al. 1989, Habilov 1992, Koopman 1994,
Benda & Horacek 1995, Arlettaz et al. 1997, Bates & Harrison 1997, Benda et al. 2006, 2011, 2012,
Dzeverin & Strelkov 2008, Evin et al. 2008, Bogdanowicz et al. 2009, Srinivasulu & Srinivasulu
2012, Furman et al. 2013, 2014, Benda & Gaisler 2015, Ruedi 2023, etc.).

However, several other opinions formerly appeared concerning the taxonomic affiliation of the
West Turkestani populations of M. blythii; see crosses [1] below for the authors who regarded taxo-
nomic status (also) of the populations of Tajikistan in particular. Originally, these bats were assigned
to M. myotis (Borkhausen, 1797), a European sibling species of M. blythii (Radde & Walter 1889,
KaSenko 1905, Satunin” 1910, 1914, Bil'kevic” 1918, Bobrinskoj 19187, 1925%, 1926, Ogneff
& Heptner 1928, Ognev 19287, Kuzakin 1934, Meklenburcev 1935, 1937, Vinogradov 19357).
Later on, the Turkestani bats were affiliated with M. oxygnathus (Monticelli, 1885), currently
considered to be a name of the European subspecies of M. blythii (Ognev 192771, Kuzakin 1935,
19447, 1950+, L'vova 19457, Kuznecov 1948, Bogdanov 1953a, 19547, 1956at, 1968, Strelkov
1963+, Babaev 1965, Serbin 19687). To M. blythii oxygnathus, the Turkestani populations were
assigned by only Ellerman & Morrison-Scott (19517) and those of Afghanistan by Aellen (1959a).

Finally, Kuzakin (1965) and subsequent authors (except the two mentioned above) assigned the
West Turkestani bats to M. blythii; concerning the Tajikistani populations namely Topal (1971),
Strelkov (1972, 1981), Corbet (1978), Pavlinov & Rossolimo (1987, 1998), Malinovskij (1988),
Habilov (1992, 2003), Koopman (1994), Borisenko & Pavlinov (1995), Horacek et al. (2000),
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Table 10. Basic biometric data on the newly collected specimens of Myotis blythii (Tomes, 1857), M. emarginatus
(Geoffroy, 1806), M. davidii (Peters, 1869), and Vespertilio murinus Linnaeus, 1758 (V.m.). For abbreviations see p. 8

Mpyotis blythii Myotis emarginatus Myotis davidii ~ V.m.

n M min  max SD n M min  max SD 95756 95769 95725

LC 26 757 71 78 1.853 15 539 52 57 1.407 50 48 66
LCd 26 623 59 65 1.828 15 493 46 53 2.160 49 46 49
LAt 26 57.00 541 605 1.623 15 43.17 40.8 451 1.236 355 364 453
LA 26 24.62 234 262 0.753 15 1835 17.6 193 0.567 16.8 158 18.1
LT 26 9.96 89 10.8 0.442 15 9.25 8.3 9.9 0.389 7.3 7.3 6.3
G 26 1955 160 245 2.093 15 1785 6.7 8.9 0.624 4.6 43 102
LCr 24 21.14 2046 22.04 0.365 15 16.27 1566 16.62 0.266 14.14 1395 1493
LCb 24 20.14 19.51 20.76 0.305 15 1539 1492 1589 0.284 13.44 1326 14.81
Laz 24 13.72 13.07 1426 0317 15 9.86 9.68 10.17 0.150 8.64 841 9.64
Lal 24 498 467 523 0.134 15 356 337 373 0.110 335 324 428
Lalnf 24 557 239 623 0.703 15 388 374 4.08 0.092 343 338 555
LaN 24 956 9.17 9.88 0.161 15 744 732 7.61 0.083 6.83 6.61 773
LaM 24 1002 9.54 1042 0.205 15 805 791 827 0.098 731 7.08 873
ANc 24 748 726 775 0.143 15 575 548 594 0.108 483 468 5.19
LBT 24 353 336 3.67 0.081 15 293 266 322 0.145 272 283 3.8
CcC 24 580 563 6.08 0.123 15 412 403 423 0.061 354 352 508
M3M3 24 9.01 872 941 0.181 15 633 617 647 0.087 544 532  6.11
cMm3 24 890 868 9.28 0.139 15 6.63 633 6.83 0.133 525 521 536
LMd 24 16.09 1557 16.56 0.276 15 12.03 11.53 1241 0.264 993 9.86 10.88
ACo 24 516 4.63 557 0.205 15 358 341 374 0.101 278 282 332
CM; 24 958 933 991 0.161 15 7.02 668 7.32 0.181 558 553 576

Benda et al. (2011), Habilov & Tadzibaeva (2013, 2014a, 2016b, 2019a, 2020a, b, ¢, d, 2021a, b,
¢), Tadzibaeva & Habilov (2016b, 2017a, b, ¢, 2018, 2019a, d, ¢).

RECORDS OF ECTOPARASITES. Original data: Ischnopsyllida e: Rhinolophopsylla unipectinata turkestanica:
1 3ad, 1 Qad[A], from 1 @ (NMP 95723), Kiilob, botanical garden, 6 May 2016; -1 & ad, 1 Q@ ad [A], from 1 & (NMP
95745), Qaragoc, loess cavity, 15 May 2016. - Nycteribiidae: Nycteribia lindbergi: 1 Q ad [A], from 1 & (NMP
95752), Hoga Saqiqi Balhi, Dangara tunnel, 17 May 2016; — 1 & ad, 1 Q ad [A], from 8 &3 (NMP 95738-95741, HSU
pb6211-6214), Sariselom valley, Kalpisipar cave, 10 May 2016; — 1 & ad, 1 Q ad [A], from 7 &3 (NMP 95730-95732,
HSU pb6194-6197), Qaragoc, loess cavity, 9 May 2016; — 1 & ad [A], from 1 & (NMP 95728), Cilduhtaron, rock
overhang, 8 May 2016. — Penicillidia dufourii: 1 @ ad [A], from 1 & (NMP 95752), Hoga Saqiqi Balhi, Dangara tunnel,
17 May 2016.—Spinturnicida e: Spinturnix myoti: 3 inds. [A], from 1 @ (NMP 95723), Kiilob, botanical garden,
6 May 2016; — 7 inds. [A], from 7 &3 (NMP 95730-95732, HSU pb6194-6197), Qaragog, loess cavity, 9 May 2016;
—-1d ad, 3 99 ad, 6 inds. [A], from 1 & (NMP 95745), Qaragog, loess cavity, 15 May 2016; — 1 & ad [P], from 5 J&
(NMP 95767, 95768, HSU pb6258-6260), Magov, mine, 18 May 2016. — Published data: [Ischnopsyllidae:
Rhinolophopsylla unipectinata turkestanica: 5 33,7 @ 9, vicinity of U¢-Tepe [= U&teppa), mine, May 1983 (Medvedev
1984, Medvedev et al. 1984); 12 inds. ad, numerous larvae, mines near Leninabad [= Hugand], May 1983 (Medvedev
1992). -Nycteribiidae: Nycteribia latreillii: 2 33, 4 99, Kuraminskij khrebet [= Kurama Mts.], Adrasman [=
Adrasmon], May 1978, 4 May 1979, leg. T. K. Khabilov (Hiirka 1984); — 12 &, 17 9, Mogol-Tau [= Mogoltau]
mountains, UE Tepa [= Uéteppa], 19 July 1978, 22 April 1980, leg. T. K. Khabilov (Hirka 1984); — 1 @, Tagojak [=
Tagoak], 25 km SW Leninabad [= Hugand], July 1979, leg. T. K. Khabilov (Hiirka 1984); — Nycteribia lindbergi: 5 33,
1 @, Kuraminskiy khrebet [= Kurama Mts.], Adrasman [= Adrasmon], 9 April 1978, 19 June 1978, 19 April 1979, leg.
T. K. Khabilov (Hirka 1984); — 1 &, 4 9, Mogol-Tau [= Mogoltau] mountains, U¢ Tepa [= Uéteppa], 19 July 1978,
22 April 1980, leg. T. K. Khabilov (Hirka 1984); — Penicillidia dufourii: 2 33, 5 @ 9, Kuraminskiy khrebet [= Kurama
Mts.], Adrasman [= Adrasmon], 9 April 1978, 19 June 1978, 19 April 1979, leg. T. K. Khabilov (Hirka 1984); -2 4 &,
6 99, Mogol-Tau [= Mogoltau] Mts., U¢ Tepa [= Uéteppa], 19 July 1978, 22 April 1980, leg. T. K. Khabilov (Hirka
1984). —-Spinturnicidae: Spinturnix myoti: 16 33,22 29, 11 Q deutonymphs, 8 protonymphs, Tajikistan [site
and date unlisted] (Stanfikovi¢ & Malinovskij 1992). —~M acrony s sid ae: Steatonyssus periblepharus: 1 3,1 @,
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2 protonymphs, Tajikistan [site and date unlisted] (Staniikovi¢ & Malinovskij 1992); — Ichoronyssus scutatus: 1 @,
Tajikistan [site and date unlisted] (Stanikovi¢ & Malinovskij 1992).

COMMENTS ON ECTOPARASITES. In Myotis blythii, a very broad variety of ectoparasites was found
in Tajikistan, seven species of four families were documented in total.

The members of the genus Rhinolophopsylla Oudemans, 1909 are predominantly documented
from cave-dwelling bats, primarily of the genera Rhinolophus or Miniopterus, although bats of
the family Vespertilionidae could also be encountered (Hiirka 1963). However, Medvedev (1992)
suggested Myotis blythii to be the principal host of the West Turkestani populations, belonging to
the subspecies R. unipectinata turkestanica loff, 1953. This flea shows a high infestation level in
M. blythii in West Turkestan and the evidence from Tajikistan conforms with such observation.
Numerous records are available also from Rhinolophus ferrumequinum, this could be linked just
to the sharing of the same underground roost, anyway. Besides these two hosts, R. u. turkestanica
was collected also from Rhinolophus bocharicus and Myotis emarginatus in Tajikistan, and this
makes it one of the most frequent flea species in the country. According to the data by Medvedev
(1992) this flea occurs mostly in submontane and montane altitudes of West Turkestan, although
this observation is rather a consequence of a limited selection of the inspected bat roosts.

In the western Palaearctic, typical nycteribiid parasites of the Myotis myotis group are the
subgenera Nycteribia Latreille, 1796 and Acrocholidia Kolenati, 1857. The distribution range of
Nycteribia (Nycteribia) latreillii (Leach, 1817) corresponds to the geographical extension of the
group, its occurrence is known from the area stretching from the Maghreb in the west, across the
southern part of continental Europe (up to 51-52°N) and south-western Asia to West Turkestan, the
easternmost findings are known from eastern Kazakhstan (Theodor 1954, Hirka 1964, Polkanov
& Medvedev 1997). Additionally, a separate subspecies N. /. kimaonica Bhat et Kulkarni, 1974
was described based on the specimens from northern India (Bhat & Kulkarni 1974). Nycteribia
(Acrocholidia) vexata Westwood, 1835 has a very similar range, only in Europe it reaches more
to the north, up to 53°N, and in Asia slightly less to the east, the easternmost records being known
from northern Iran and south-western Turkmenistan (Htrka 1984). In West Turkestan and adjacent
regions, N. vexata is replaced by a similar species, N. lindbergi Aellen, 1959, originally described
as a subspecies of N. vexata from Afghanistan (Aellen 1959b; type locality: Nayak cave, west of
Kabul; 35°00°N, 68°48’E). Besides Afghanistan, N. lindbergi was reported to occur in Tajikistan,
Kirghizstan, Uzbekistan, and eastern Kazakhstan, i.e. in the West Turkestani range of M. blythii,
but except the latter host species, also in the bats of the genus Plecotus (Aellen 1959b, Hirka
1984, Polkanov & Medvedev 1997). It is a typical cave-dwelling bat fly species, in Tajikistan it
was collected only from M. blythii at a rather high number of six sites.

Myotis blythii (along with other species of the Myotis myotis group) represents a principal host
of the gamasoid mite Spinturnix myoti (Kolenati, 1856) whose distribution range corresponds
with the range of the host group (Deunff et al. 2004). Steatonyssus periblepharus Kolenati, 1858
is a macronyssid mite species typically parasitising bats of the genus Pipistrellus (for details see
under Pipistrellus pipistrellus). Besides M. blythii, this mite was collected from Tajikistan from
P. pipistrellus and from a mixed collection of hosts (Chiroptera sp.).

The macronyssid mite Ichoronyssus scutatus (Kolenati, 1856) was traditionally considered to
be a monoxenic parasite specialised on bats of the M. myotis group (Dusbabek 1972). A recent
view by Stanyukovich (1997) and Orlova et al. (2015a) suggested its exclusive preference for
the Miniopterus schreibersii group. However, most probably it is a polyxenic mite parasitising
bats of the genera Myotis, Vespertilio, Rhinolophus, and Miniopterus (cf. Beron 1969, Radovsky
1967). It is a species distributed across the Old World, including Europe, Africa, the Middle East,
and Japan (Radovsky 1967, Stanyukovich 1997).
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Mpyotis emarginatus (Geoffroy, 1806)

RECORDS. Original data: Levap [1], old farm (Figs. 18, 66-68), 5 May 2016: obs. a colony of ca. 120 inds. (mixed with
a colony of ca. 120 inds. of Rhinolophus bocharicus), coll. 15 Q@ (NMP 95714-95719, HSU pb6164—6170 [S+A], NMP
95720, HSU pb6178 [A]; cf. Habilov & Tadzibaeva 2016b, Benda & Uvizl 2021, Uvizl & Benda 2021a), det. & rec. calls
of emerging inds.; — Kulob [2], botanical garden, 6 May 2016: net. 1 @ (NMP 95724 [S+A]; cf. Habilov & TadZibaeva
2016b, Benda & Uvizl 2021, Uvizl & Benda 2021a); — Tuto [3], above a small lake, 7 May 2016: det. & rec. calls of
numerous foraging inds.; — Cilduhtaron [4], river valley (Fig. 64), 8 May 2016: det. & rec. calls of several foraging inds.;
— Kalkot [5], among rocks above the village, 16 May 2016: det. & rec. calls of several foraging inds.; Kalkot, Ar Arak
cave (Fig. 65), 17 May 2016: coll. 1 & (NMP 95754 [S+A]; cf. Habilov & Tadzibaeva 2016b, Benda & Uvizl 2021, Uvizl
& Benda 2021a); Kalkot, above a small lake under the Ar Arak cave, 17 May 2016: det. & rec. calls of some foraging inds.
— Published data: Sohta-Cinar” [= Cinor] kishlak [6], Kafirnigan [= Kofarnihon] river bank near the village, 30 June [=
13 July NS] 1914: shot 1 &, leg. L. L. Nozin (Bobrinskoj 1918, 1925); Sohta-Cinar [= Cinor], 1 ind., leg. N. A. Bobrinskoj
(Kuzakin 1934); — Gandzino [= Gangina] (Vahs river valley) [7], fissure in an earthen hut, 31 July 1964: coll. 1 @ (Serbin
1968); — Dagana [= Dahana] (Dangara [= Dangara] district) [8], Vahs river bank, 8 July 1966: obs. several inds., coll. 1 9
(Serbin 1968); — Kuraminskij [= Kurama] Mountains, near Altyn-Topkan / Zarnisor [9], abandoned mine, 23 December
1978: coll. 1 &, 1 @ (Habilov 1979, 1992, TadZibaeva & Habilov 2018), 1 April 1979: exam. 1 &, 15 February 1980:
exam. 1 & (Habilov 1992, Tadzibaeva & Habilov 2018), 26 May 2019: obs. 20 inds., incl. 5 Q@ (Tadzibaeva & Habilov
2019a); — Mogol-Tau [= Mogoltau] Mts., U¢ Tepa [= Uéteppa] [10], 6 June 1979: 1 ind. (Hirka 1984); Mogol-Tau [=
Mogoltau Mountains], near U¢-Tepa [= U¢teppa] kishlak, 6 June 1979: exam. 4 9@, 22 April 1980: exam. 1 @ (Habilov
1992); — near Varzob [11], mine, 23 August 1986: 1 Q (Malinovskij 1988, Tadzibaeva & Habilov 2019b); — between
Majkata [= Majkatta] and Amondara kishlaks [12], mine, 20 July 1959: coll. 1 @, 1 ind., ZMMU, leg. O. P. Bogdanov
(Habilov 1992, Benda & Uvizl 2021), mine, 6 July 1960: obs. 100 inds., leg. O. P. Bogdanov (Tadzibaeva & Habilov
2017a); — a canyon north of Nadzi [= Nagi] kishlak [13], 10 km north-west of Honaka [= Honako], 29 July 1934: coll. 1 &,
ZIN, leg. V. L'vova (Habilov 1992); — northern slope of the Turkestanskij [= Turkiston] Mountains, Surh [14], 10 April
1976: exam. 1 & (Habilov 1992, Tadzibaeva 2018); — near Kul’kent [= Kiilkand] (Guzlon Range) [15], abandoned mine,
22 April 1976: exam. 1 @ (Habilov 1992, TadZibaeva 2018, Habilov & TadZibaeva 2020c), 29 April 1978: exam. 1 ¢
(Habilov & Tadzibaeva 2020c); — Ak-Su [= Aksu] river bank, Metar [= Mehtar] kishlak [16], 26 July 1980: exam. 12 9 ¢

Fig. 64. Cilduhtaron, western part of the Darvoz Mountains, an area of documented occurrence of two bat species, Myotis
blythii and M. emarginatus. Photo by M. Uhrin (8 May 2016).
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Fig. 65. The Ar Arak cave in the rocks above the Kalkot village; two bat individuals of two species were found in this
small cave, Rhinolophus ferrumequinum and Myotis emarginatus. Photo by A. Reiter (17 May 2016).

(Habilov 1992); — near Sing [17], abandoned building of the Taror mine, 26 May 2017: obs. 3 inds., incl. 1 § (TadZibaeva
& Habilov 2017a); — Tigrovaa balka [= Besai Palangon] Reserve, old farm 1 km of the main gate [1], 30 June 2017: obs.
a colony of 294 inds., incl. 4 33, 12 Q@ (TadZibaeva & Habilov 2017c¢).

DISTRIBUTION. Myotis emarginatus is distributed broadly in the south-western Palaearctic (Corbet
1978, Horacek et al. 2000, Benda & Uvizl 2021); in Asia it occurs in the whole Middle East except
desert regions, in Transcaucasia, West Turkestan and southern Afghanistan (Horacek et al. 2000,
Benda et al. 2006, 2012, Benda & Uvizl 2021). It ranks among the rather frequent bat species in
the southern regions of West Turkestan (Bobrinskoj 1925, Ognev 1928, Kuzéakin 1965, Bogdanov
1953a, Strelkov et al. 1978, Habilov 1992, etc.). The Tajikistani occurrence area of M. emarginatus
represents the south-easternmost part of the distribution range of this bat in West Turkestan and
a part of the eastern margin of its distribution range in Asia. This range margin continues from
south-western Tajikistan southwards (across the Hindu Kush range) to eastern Afghanistan and
south-eastern Iran (Benda et al. 2012, Benda & Gaisler 2015) and from northern Tajikistan to
southern Kirghizstan and southern Kazakhstan, where the eastern and northern limits of the species
distribution in Asia are found (Butovskij et al. 1985, Dundarova et al. 2021).

Our new records from Tajikistan contribute markedly to the depiction of the eastern margin
of the species range in West Turkestan; until now, M. emarginatus was only marginally known
from the south-western section of the country (Fig. 69). In the Amudaré Basin in its broad sense,
the easternmost record was available from Dahana in the Dangara district (38°23°N, 69°18’E;
Serbin 1968). Three records from south-western Tajikistan lie more to the east, and the call recor-
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ding made in the river valley at Cilduhtaron in the Darvoz Mountains represents the easternmost
record of M. emarginatus in this part of the range (70°10’E). In Tajikistan, this record prolongs
the known range by ca. 75 km to the east (Fig. 69).

In Tajikistan, M. emarginatus belongs to medium-frequent bats (Fig. 69), at least 17 record sites
are known from the western section of the country. The localities are situated mainly in lowlands
with only a slight coverage of medium altitudes; the available records come from a medium wide
altitudinal range (1577 m), with some three quarters of the records originating from the sites
below 1300 m a. s. 1. (Fig. 10, Table 3). Since this bat inhabits mainly lowland areas, its range in
Tajikistan is divided into three parts separated by mountain ranges, to the south-western, western,
and northern sections (Fig. 69). Our records come from an identical altitudinal range as the whole
site list, and the altitudinal distribution of these five sites is also very similar (median 856.0 m
vs. 948.0 m; see Fig. 11, Table 4).

EcHorocatioN. Echolocation calls of Myotis emarginatus were recorded at five sites during
our research in Tajikistan. At four localities (Cilduhtaron, Tuto, two sites at Kalkot) the calls of
foraging bats were recorded, once (Levap farm) the bats emerging from their roost were detected
and recorded, in all cases they were calls of bats freely flying in an open space. The values of
echolocation calls from Tajikistan were similar to those from other parts of the species range
(e.g., Russo & Jones 2002, Obrist et al. 2004, Papadatou et al. 2008, Smirnov et al. 2022b, c) that
were typical by the relatively high start frequency (range 57.6—-107.6 kHz) as well as high peak
frequency (range 46.3-53.8 kHz; Table 6, Figs. 70, 71).

Fig. 66. Portrait of Myotis emarginatus (Geoffroy, 1806) from Levap. Photo by A. Reiter.
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Figs. 67, 68. Two groups of Myotis emarginatus (Geoffroy, 1806) roosting in an old abandoned farm at Levap (Fig. 18)
along with a colony of Rhinolophus bocharicus KaSenko et Akimov, 1918 (Figs. 19, 20). Photo by A. Reiter (5 May 2016).

VARIATION. External and cranial dimensions of the newly collected Tajikistani specimens of Myotis
emarginatus are shown in Table 10. For the material examined see above.

Three subspecies names appeared during history concerning the taxonomic affiliation of
M. emarginatus populations from Tajikistan and closely adjacent areas of West Turkestan as well
as south-western Asia, viz. M. e. desertorum (Dobson, 1875) (Bobrinskoj 1918, Ogneft & Heptner
1928, Ognev 1928, Meklenburcev 1935, 1937, Vinogradov 1935, Strelkov 1963, Butovskij et
al. 1985, Benda et al. 2006, 2012, Benda & Gaisler 2015); M. e. turcomanicus Bobrinskoj 1925
(Bobrinskoj 1925, Ognev 1927); and M. e. saturatus Kuzéakin, 1934 (Kuzakin 1934, 1935, 1965,
L'vova 1945, Strelkov 1981, Habilov 1992). Additionally, Kuzékin (1944) mentioned presence of
two geographical forms in West Turkestan and adjacent countries, but did not name them since he
was not satisfied with the taxonomic validity of these forms. Ellerman & Morrison-Scott (1951)
reported simultaneously two subspecies from Russian [= West] Turkestan, M. e. turcomanicus
and M. e. saturatus, without definition of their distribution ranges.

The type localities of the three subspecies names that are regarded to come in account are
situated in a relative proximity to the territory of Tajikistan (60—1152 km from the border), viz.
Vespertilio desertorum Dobson, 1875 (type locality Jalk, Balichistan [Jaleq, Sistan va Beluches-
tan, Iran; 27°36°N, 62°43’E]; Blanford 1875: 309), Myotis emarginatus turcomanicus Bobrins-
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Fig. 69. Records of Myotis emarginatus (Geoffroy, 1806) in Tajikistan; squares —new records, circles — published records.

koj, 1925 (t.1. Valley of the river Moorghab, Turkmen-Kala [Murgap river valley, Tiirkmengala,
Turkmenistan; 37°25°N, 62°17°E]; Bobrinskoj 1925: 359), and M. lanaceus saturatus Kuzakin,
1934 (t.1. Taskent [ Toshkent, Uzbekistan; 41°20°N, 69°15°E]; Kuzakin 1934: 320). [A new name,
M. emarginatus kuzyakini Rossolimo et Pavlinov, 1979, was proposed for M. lanaceus saturatus
Kuzékin, 1934 because of its pre-occupation by M. yumanensis saturatus Miller, 1897 (Rossolimo
& Pavlinov 1979: 13).]

Originally, the intraspecific divisions of M. emarginatus were based on local differences in
the pelage colouration and therefore this number of taxa was described. However, such traits
were found extremely variable throughout the eastern part of the species range where they create
a geographical mosaic (including transition forms in colouration) in accordance with the local
environmental conditions — significantly paler individuals are found in more arid environments
(DeBlase 1980, Benda et al. 2006). Thus, the colouration tinge was found a useless character for
evaluation of the phylogenetic relations in M. emarginatus (see Strelkov et al. 1978, Benda et
al. 2006, 2012).

Based on a detailed morphometric analysis, Benda et al. (2006) suggested that the eastern
populations of M. emarginatus, including those of West Turkestan, Afghanistan, Iran, Caucasus
region and Crimea, represent a large-sized subspecies, M. e. desertorum, while the western
populations, occurring in the Levant, Maghreb and most of Europe, represent the nominotypical
small- to medium-sized subspecies. However, more recent evaluation of morphological and
molecular genetic evidence by Benda & Uvizl (2021) suggested to divide the eastern populations
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into two subspecies, the south-eastern M. e. desertorum inhabiting Iran, Afghanistan, and Oman,
and probably also Iraq, and the northern M. e. turcomanicus, occurring in a belt between Crimea
in the west and Kirghizstan in the east (incl. the Caucasus region and northern Iran). According
to this recent revision, comprising also the newly sampled specimens from Tajikistan (Benda
& Uvizl 2021), the whole range of M. emarginatus in West Turkestan is inhabited by a single
phylogenetic lineage that represents a single subspecies M. e. turcomanicus (despite the pelage
colouration differences among populations). Hence, the names saturatus Kuzakin and kuzyakini
Rossolimo et Pavlinov represent junior synonyms of turcomanicus Bobrinskoj.

Interestingly, the oldest and for fifty years the only specimen of M. emarginatus published from
Tajikistan, the male collected by L. L. Nozin at Cinor (originally Sohta-Cinar” [CoxTa-Unzaps]) in
the western part of the country on 13 July 1914 [NS] (Bobrinskoj 1918, see Records) was attributed
by various authors to all three names that appeared concerning this species in West Turkestan.
Originally, Bobrinskoj (1918) referred it to M. e. desertorum albeit with a question mark, as he
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Fig. 70. Spectrogram of the echolocation calls of Myotis emarginatus (Geoffroy, 1806); an individual emerging from the
colony roost in an old farm at Levap, 5 May 2016.
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regarded only some traits of the specimen fitting this form while others rather the nominotypical
form. Later on, Bobrinskoj (1925), describing the new subspecies M. e. turcomanicus, included
the Cinor specimen among its representatives. Finally, Kuzakin (1934) labelled this specimen as
one of the paratypes of his new subspecies M. lanaceus saturatus. The latter subspecies name
was then attributed to Tajikistani populations by several subsequent authors (Kuzakin 1935, 1965,
L'vova 1945, Strelkov 1981, Habilov 1992).

Kuzékin (1934: 320) described the subspecies M. lanaceus saturatus based on a type series
composed of seven specimens, of them the holotype and five paratypes came from Toshkent,
Uzbekistan, and one paratype from Cinor, Tajikistan (cf. Bobrinskoj 1918). While the holotype
(female, skull and skin) is deposited in the ZMMU collection (ZMMU S-6818; Kuzakin 1934,
Rossolimo & Pavlinov 1979, Pavlinov & Rossolimo 1987, Borisenko et al. 2001, Benda et al.
2006, Benda & Uvizl 2021), the whereabouts of the paratypes are uncertain, the type catalogues
of the ZMMU and ZIN collections do not list them (Rossolimo & Pavlinov 1979, Baranova et al.
1981, Borisenko et al. 2001). The SAGU collection houses several specimens of M. emarginatus
that could have been available to Aleksandr Petrovi¢ Kuzakin, when he prepared the description
of saturatus published in 1934, but they are not labelled as paratypes. The ZMMU holotype was
collected by Roman Nikolaevi¢ Meklenburcev in Toshkent on 15 June 1932, two females of
M. emarginatus (skulls and skins, SAGU 106/4, 111/2) with the identical date, locality, and col-
lector name as in the holotype are in the SAGU collection till recently (Kaskarov & Mitropol'skaa
2004). Additional five specimens of the latter collection (SAGU 104/55, 105/72, 108/69, 109/73,
110/70; Kaskarov & Mitropol'skad 2004) were collected in Toshkent by Meklenburcev in May 1933
(see also Meklenburcev 1935). Although most of these specimens were mentioned by Kuzakin
(1935: 433, under different collection numbers, but with the identical collection circumstances)
as an additional material provided by R. N. Meklenburcev after the description of M. . saturatus,
any of these bats could theoretically represent a part of the paratype series of M. I saturatus.
However, according to personal checks by the senior author (PB), the only paratype specimen
from Tajikistan (Cinor) is available for examination neither in the ZMMU nor ZIN collections,
and according to Kaskarov & Mitropol’skaa (2004) nor in the SAGU collection.

RECORDS OF ECTOPARASITES. Original data: Ischnopsyllida e: Rhinolophopsylla unipectinata turkestanica:
1 & ad [A], from 1 Q@ (NMP 95724), Kiilob, botanical garden, 6 May 2016. —Nycteribiidae: Penicillidia dufourii:
1 & ad,3 29 ad [A], from 15 29 (NMP 95714-95720, HSU pb6164-6170, pb6178), Levap, old farm, 5 May 2016.
—Spinturnicidae: Spinturnix emarginata: 1 Q ad [P], from 1 @ (NMP 95724), Kilob, botanical garden, 6 May
2016. — Published data: Ny cteribiida e: Penicilidia dufourii: 1 @, Mogol-Tau [= Mogoltau] Mts., U¢ Tepa [=
Ucteppa], 6 June 1979, leg. T. K. Khabilov (Hurka 1984). —Spinturnicid ae: Spinturnix emarginata: Tajikistan
[specimens, site, and date unlisted] (Stanyukovich 1997).

COMMENTS ON ECTOPARASITES. In Myotis emarginatus, three species of ectoparasites belonging
to three families were documented in Tajikistan in total.

In Tajikistan, the bat flea Rhinolophopsylla unipectinata turkestanica loff, 1953 is a taxon
occurring primarily in the colonies of Myotis blythii, in common roosts it also frequently para-
sitises Rhinolophus ferumequinum and is considered a primary host also of the latter bat species
(Medvedev & Polkanov 1997; see under both primary hosts). Myotis emarginatus belongs to
the ecological type of cave-dwelling bats, but has not been regarded a principal host of any flea
species in the great part of its distribution range. In the western Palaearctic, this bat is considered
to represent a secondary host of R. unipectinata (Hirka 1963), and this is apparent also from the
records in Tajikistan.

The bat fly Penicillidia dufourii (Westwood, 1835) is a cave-dwelling species preferring to
parasitise the bats of the Myotis myotis group (Hlrka 1964). The nominotypical subspecies of
P. dufourii occurs in the Mediterranean and in Central Asia eastwards to eastern Kazakhstan and
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the western Himalayas (Htrka 1969, Medvedev & Polkanov 1997). Besides M. emarginatus,
P. dufourii was recorded also from Myotis blythii in Tajikistan (see above).

Spinturnix emarginata (Kolenati, 1856) is a gamasoid mite of the S. myoti group. It is a form
well defined by its morphology and host association, M. emarginatus is a principal host of this
mite species. The species validity of S. emarginata was supported by a redescription by Dusba-
bek (1964b). The distribution range of S. emarginata is presumably identical with the range of
its principal host, although its abundance could vary in accordance to the host colony size and
seasonal climatic changes, sometimes resulting in absence in the mite individuals (cf. Deunff
& Beaucournu 1981, Orlova & Orlov 2018). This mite was reported from Tajikistan without
details by Stanyukovich (1997).

Myotis davidii (Peters, 1869)

REcorDps. Original data: Kalkot [1], in rocks above the village (Figs. 72, 77), 16 May 2016: det. & rec. calls of several
foraging inds.; Kalkot, above a small lake under the Ar Arak cave, 17 May 2016: net. 1 @ (Fig. 73; NMP 95756 [S+A];
cf. Habilov & Tadzibaeva 2016b); — Magov [2], garden, 18 May 2016: net. 1 & (Figs. 75, 76; NMP 95769 [S+A]; cf.
Habilov & TadZibaeva 2016b). — Published data: Varzob” i Siuma (river canyon) [3], 8 July [= 20 July NS] 1896: 1 ind.,
ZIN, leg. BarSevskij (Satunin” 1910); Varzob, three house attics, fissures, 4 July 1987: groups of 3-20 inds., incl. gravid
Q% (Malinovskij 1988); — Zeravsan” [= ZarafSon river] [4], Samarkand” [= Samarqand] province, 1892: 1 ind., ZIN, leg.
Glazunov” (Satunin” 1910); — Kala-i-hum” [= Qal”ai Humb] [5], Darvaz” [= Darvoz Mountains], June 1897: coll. 1 ind.,
ZIN, Kaznakov” (Satunin” 1910); Kala-i-humb [= Qal”ai Humb] in Darvaz [= Darvoz Mountains] (Bogdanov 1953a);
Kalaihumb [= Qal”ai Humb] on the Pandz [= Pang] river, ZIN (Strelkov 1983a); Kalaj-Humb [= Qal”ai Humb], 1 ind.,
IZPAN (Habilov 1986, 1992); — Karatag” [= Qaratog] [6], 27 June [= 9 July NS] 1896: 4 inds., ZIN, leg. Bar§evskij (Satunin”
1910); “Karatag” [= Qaratog] (50—60 km south-west of DuSanbe), ZIN (Strelkov 1983a); — Pendzakent” [= Pangakent]

Fig. 72. Rocks and spring in a valley above the Kalkot village, a site of documented foraging of two bat species, Myotis
emarginatus and M. davidii. Photo by A. Reiter (16 May 2016).
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Fig. 73. Portrait of Myotis davidii (Peters, 1869) netted at a small lake at Kalkot. Photo by A. Reiter.

[7], 1892: 1 ind., ZIN, leg. Glazunov” (Satunin” 1910); Pendzekent [= Pangakent], ZIN (Strelkov 1983a); Zeravsan [=
ZarafSon] river valley, near PendZzikent [= Pangakent] (in Kokta$ [= Kuktos]), 27 August 1977: coll. 1 @ (Habilov 1992);
— Pamir, Asil’-kul’ [= Agilkiil] lake [8], 26 August 1934: coll. 1 @, ZMMU, leg. R. N. Meklenburcev, 27 August 1934: 1 @
(Kuzékin 1935); station at the Agil'-kul’ [= Asilkal] lake, August-September 1934: obs. a colony of ca. 6 inds., 26 August
1934: coll. 1 @, early September 1934: coll. 1 @ (Meklenburcev 1936); eastern Pamir, at the Agil'-kul’ [= Asilkil] lake,
26-27 August 1934: coll. 2 inds., leg. R. N. Meklenburcev (Kuzakin 1950); Asil’kul’ [= Aéilkﬁl] lake, ZMMU, SAGU
(Strelkov 1983a); Jasil’-Kul’ [= Agilkil] lake, 1 @, ZMMU (Benda & Tsytsulina 2000); A&il’-kul’ [= Asilkiil] lake (Pamir),
26 August 1934: coll. 1 @, SAGU, leg. R. N. Meklenburcev (Kaskarov & Mitropol’skad 2004); Pamir Mts., Jasil” Kul’
[= Asilkil] Lake, 27 August 1934: 1 9, leg. R. Meklenburcev (Benda & Karatas 2005); Asilkul lake, Pamirs, 27 August
1934: 1 Q, ZMMU, leg. R. Meklenburcev (Benda & Gaisler 2015, Benda et al. 2016b); — Sidharv [= Sitharv] kishlak [9],
Pandz [= Pang] river, 1932: coll. several inds. (Rozanov 1935); Sidgrev [= Sitharv] in the Pamirs, ZIN (Strelkov 1983a);
Sidgarv [= Sitharv] kishlak in the Pamirs, 8 September 1932: 1 ind. (Habilov 1986, 1992); Sidharv [= Sitharv], Pamirs,
9 September 1932: 1 ind., ZIN, leg. M. Rozanov (Benda & Gaisler 2015); — Horog [= Horug] [10], 13 June 1936: coll.
1 ind., leg. R. N. Meklenburcev (Kuzéakin 1950); Horog [= Horug], ZIN, SAGU (Strelkov 1983a); Horog [= Horug], Pamir
Biological Institute, 13 June 1985: coll. 1 @, 15 June 1985: obs. 5 inds., coll. 1 @ (Habilov 1986, 1992); — Sindev kishlak
[11], Sah-Dara [= Sahdara] river valley, 22 July 1936: coll. 2 inds., leg. R. N. Meklenburcev (Kuzakin 1950); Sahdara
river in Pamir, SAGU (Strelkov 1983a, Habilov 1986); Sindev kishlak, Sah-dara [= Sahdara] river, Pamir, 22 June 1936:
coll. 2 9, SAGU, leg. R. N. Meklenburcev (Kaskarov & Mitropol'skad 2004); — Stalinabad [= Dusanbe] [12], 12 July
—24 August 1935: coll. 11 inds., leg. A. P. Kuzakin (Bogdanov 1956a, TadZibaeva & Habilov 2019b); near Dusanbe, attic
of a two-floor house, 15 July 1965: obs. a colony of ca. 150 inds., coll. 3 33,7 22, 29 September 1966: obs. a colony of
ca. 30 inds. (Serbin 1968); Dusanbe, ZMMU (Strelkov 1983a); — Bartang river valley [13], Badah3an, small hole in a rock
wall, 27 July 1962: obs. a colony, coll. 1 & (Serbin 1968); Bardara on the Bartang river in the Rusan [= Ragon] District,
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coll. S. Isakov (Strelkov 1983a); Rusan [= Rson] near Bogu [= Bagu] kishlak, 27 June 1962: coll. 1 &, IZPAN, leg. U. V.
Serbin (Habilov 1986, 1992); — Leninabad [= Hugand] [14], ZIN (Strelkov 1983a); Leninabad [= Hugand], 14 September
1976: coll. 1 @ (Habilov 1992); vicinity of Khujand [= Hugand], 1 @ (Kuz'min et al. 2001); — “K&tut” [= KStut river] [15]
in the upper reaches of the Zeravsan [= ZarafSon] river, ZIN (Strelkov 1983a); — Iskanderkul’ [= Iskandarkdl] lake [16],
ZIN (Strelkov 1983a); Pamiro-Alai Mts. [= ZarafSon Mts.], Iskandarkul [= Iskandarkl] lake, 15 May 2013: 1 & (Orlova
& Zhigalin 2014); — Langar [= Sangiston] [17] in the Ajni [= Ajni] district, coll. S. Isakov (Strelkov 1983a); — Ramit [=
Romit] [18], ZMMU (Strelkov 1983a); Ramit [= Romit], house attic, in fissures of wooden rafters, 9 September 1986:
obs. 80-90 inds. (coll. 2 3, 20 9 Q), 30 March 1987: obs. inds., 13 May 1987: coll. 1 4, 14 @ Q, other house attic, obs.
15-20 inds. (Malinovskij 1988); Romit, 20 July 1949: coll. 1 ind., ZMMU, leg. A. Tomin, 1 /2 September 1986: 2 33,
20 99, leg. K. Malinovskij (Habilov 1992, Tadzibaeva & Habilov 2019b); — Surobdara [= Surobdar'a] river canyon [19],
August 1984: coll. 1 @, September 1986: coll. 1 & (Malinovskij 1988); Sary-Hosor [= Sari Hosor Reserve], 16 July 1984
& 26 September 1986: coll. 1 &, 1 9, leg. K. Malinovskij (Habilov 1992, Habilov & TadZibaeva 2016b); — Tigrovaa balka
[= Besai Palangon Reserve] [20], summer 1951: 1 ind., IZPAN (Habilov 1992); — Kuraminskij [= Kurama] Mountains,
near Altyn-Topkan [= Zarnisor] [21], 1 April 1979: coll. 1 & (Habilov 1992); — Dar-Dar kishlak [22], 18 August 1978:
coll. 1 &, 1 @ (Habilov 1992); — near Sing kishlak [23], Sing river, Dahoni ob mine, Zeravsan [= ZarafSon] river valley,
22 September 2016: exam. 1 &, 26 May 2017: exam. 4 3 (TadZibaeva & Habilov 2017a, Habilov & TadZibaeva 2018,
2020b); — Guzlon mountains [24], 17 May 2013 (Orlova et al. 2015a); near Dahana, Guzlon Range, Isfara district, apricot
orchard, water reservoir, 5 July 2019: net. 1 & (TadZibaeva & Habilov 2019c, Habilov & TadZibaeva 2020a, 2021a).

DISTRIBUTION. Myotis davidii is a bat whose species status in its current sense has been defined
only recently (Coraman et al. 2020). Initially, the populations of M. davidii were considered to be
a part of Myotis mystacinus (Kuhl, 1817), similarly as other species of the M. mystacinus morpho-
group (for reviews see Benda & Tsystulina 2000, Benda & Karatag 2005, Benda & Gaisler 2015).
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Fig. 74. Records of Myotis davidii (Peters, 1869) in Tajikistan; squares — new records, circles — published records.
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Figs. 75, 76. Myotis davidii (Peters, 1869) from Magov. 75 (left) — portrait. 76 (right) — penis. Photo by A. Reiter.

In the 1980s to 2000s, a separate species status was suggested repeatedly for the populations of
M. davidii, based on convincing results of morphological and karyological analyses (Stubbe
& Chotolchu 1968, Volleth 1987, von Helversen 1989, Benda & Tsystulina 2000); at that time,
several names were suggested for this bat, e.g., M. nipalensis (Dobson, 1871), M. przewalskii
Bobrinskoj, 1926, and/or M. aurascens Kuzakin, 1935. The latter name was then broadly used
for the European populations of M. davidii, while the former one for its Asian populations inclu-
ding those of West Turkestan (sensu Benda & Tsystulina 2000). However, due to sharing of the
mitochondrial genome with M. mystacinus s.str. in most of the Balkan populations (Mayer et al.
2007, Benda et al. 2016b), the systematic position of M. davidii remained unresolved until recently,
when its mitochondrial and nuclear genomes were analysed and also when the type specimens of
almost all concerned taxa were examined and compared (Benda et al. 2012, 2016b, Coraman et
al. 2020). However, the definition of the species rank of M. davidii including the nomenclatural
aspects is still considered not completely elucidated, see Dzeverin (2023).

The distribution range of M. davidii is one of the widest among those of the Palaearctic bats,
this bat lives in a belt of rather open habitats that stretches from southern Austria, Dalmatia and
the Balkans, over Moldavia, Ukraine, southern Russia, Turkey, and the Caucasus, West and East
Turkestan, southern Siberia, Mongolia, to eastern China and Korea (Benda & Tsystulina 2000,
Benda et al. 2016b, Zhigalin 2019, Coraman et al. 2020, Gorban’ et al. 2022, Milchram et al. 2023).
This bat is the only species of the M. mystacinus morpho-group that occurs in West Turkestan,
where it belongs to the most common bat species in the whole area (Bobrinskoj 1925, Ognev 1928,
Kuzékin 1934, 1935, 1950, 1965, Meklenburcev 1935, Bogdanov 1953a, Strelkov et al. 1978,
Butovskij et al. 1985, Rybin et al. 1989, Habilov 1992, etc.). In the eastern section of Kazakhstan,
M. davidii represents the most widespread bat species at all (Strelkov & Sajmardanov 1983).

The Tajikistani part of the distribution range of M. davidii probably represents a segment of
the south-eastern limits of the occurrence area of this bat in West Turkestan as well as in Asia.
This range margin continues from southern Tajikistan southwards to northern Afghanistan and
northern Iran (Benda et al. 2012, 2016b, Benda & Gaisler 2015) and from northern Tajikistan to
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eastern Kirghizstan and East Turkestan (Strelkov 1983a, Rybin et al. 1989). Our new records do
not contribute significantly to the extension of the species range in Tajikistan, they only make the
picture of distribution more accurate (Fig. 74).

In Tajikistan, M. davidii ranks among rather common bats (Fig. 74), at least 24 record sites
are known, spread across the complete range of altitudes of the western and southern sections of
the country — the available records come from the widest altitudinal range among the bats of the
country (3393 m). Most of the records were made at the sites above 1000 m a. s. 1., i.e. in medium
high to very high areas of Tajikistan (Fig. 10, Table 3), and our records come from similar altitudes
(Fig. 11, Table 4). It is the only bat species that was more frequently recorded in the mountainous
eastern section of Tajikistan (Fig. 74); the altitudinal distribution statistics show M. davidii to
be the second most montane bat of Tajikistan, the median and mean altitudes of its Tajikistani
distribution are the highest values after those of Eptesicus gobiensis (Table 3).

Myotis davidii is the fourth bat species reported from the Pamirs, after Eptesicus gobiensis,
Plecotus strelkovi, and Hypsugo savii. A series of at least seven bats from four sites was collected
in 1932-1936 (Fig. 74, sites 8-11; Kuzékin 1935, 1950, Rozanov 1935, Meklenburcev 1936),
an additional specimen was obtained at a fifth locality (site 13) in 1962 (Serbin 1968). Myotis
davidii is thus the most frequent bat in the south-eastern part of Tajikistan, its localities there are
situated in the range of 2044-3723 m a. s. 1. (median 2798 m). Although Meklenburcev (1936)
mentioned a likely observation of M. mystacinus [s.l.; = M. davidii] from the Agilkil lake in the
centre of the Pamirs by explorer N. A. Severcov already in 1878, the latter author reported only
one encounter with a bat from the Pamirs in fact — he described it as follows (S€vercov” 1879a:
61): “Vespertilio sp. [s.l.] — we did not identify it more accurately; some bat was observed at late
evening twilight, but not collected, near the Asilkil [Yashilkul] lake, at the altitude of 12,500 feet
[~3,800 m] in the second half of August [1878].” [Own translation from Russian*.]

The ZIN collection houses a specimen of M. davidii (ZIN 24392) collected by entomologist
Petr Aleksandrovic Vel'tiSev on 21 August 1933, labelled as M. mystacinus [s.1.] originating from
Kyzyltam, northern slope of the Gissarskij [= Hisor] Mountains, Tajikistan. As of the Tajikistani
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Fig. 77. Spectrogram of the echolocation calls of Myotis davidii (Peters, 1869); an individual foraging in rocks near Kalkot
on 16 May 2016. This recording is a basis for the species evidence in the area, where an additional individual (female)
was netted the following night. However, this low quality recording of M. davidii echolocation was not analysed properly.

* original text reads as follows (Sévercov” 1879a: 61): “Vespertilio sp. — naxke Onvkaiiiid poIs He yAaI0Ch OnpeabinTh;
3ambueHa Bb [O3/HISI BEUYCPHisi CyMEPKH, HO He 100bITa, KaKas-To JeTy4ast MBIIb Oau3b Smmib-Kys, Ha Beicoth 12Y5
ThIC. YT., BO BTOPOIi IOJIOBUHE aBrycra.”
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origin, the specimen was published by Strelkov (1983a), Habilov (1992), Benda & Gaisler (2015),
and Tadzibaeva & Habilov (2019b)7; for the first time, this bat was noted by Handk (1965) as
from an unspecified site in “Hissar-Kette” (= Hisor Mountains). However, this locality name refers
in fact to Qiziltom, Qamashi District, Qashqadaryo Province, Uzbekistan (38°45°N, 67°00°E,
2056 m a. s. 1.). This site is situated on the northern slope of the Hisor Mountains, but not in its
Tajikistani part (a similar error was made also concerning a record of Myotis blythii, see above).

VARIATION. External and cranial dimensions of two newly collected Tajikistani specimens of
Mpyotis davidii are shown in Table 10. For the material examined see above.

The systematic position of the populations of M. davidii in Tajikistan needs to be assessed in
the context of the situation in the whole Turkestan. However, the taxonomic arrangement of the
Turkestani populations of the M. mystacinus morpho-group remained uncertain for a long time,
since M. davidii is extremely variable and represents several morphotypes in body and skull size,
skull shape, and in pelage colouration, concerning both individual and interpopulation (geographi-
cal) aspects. Several authors tried to evaluate the systematic status of the Turkestani populations
of the morpho-group (Bobrinskoj 1926, 1929, Ogneff & Heptner 1928, Ognev 1928, Kuzékin
1934, 1935, 1950, 1965, Stubbe & Chotolchu 1968, Strelkov 1983b, Benda & Tsystulina 2000,
Tsytsulina 2000, Tsytsulina et al. 2012) and several new taxa within the rank of broadly understood
M. mystacinus were described from various parts of Turkestan and adjacent mountainous regions,
viz. M. m. przewalskii Bobrinskoj, 1926, M. meinertzhageni Thomas, 1926, M. m. transcaspicus
Ogneff et Heptner, 1928, M. m. kukunorensis Bobrinskoj, 1929, M. m. sogdianus Kuzakin, 1934,
M. m. aurascens Kuzakin, 1935, M. m. pamirensis Kuzakin, 1935, and M. m. hajastanicus Argiro-
pulo, 1939. It is undoubtedly the largest number concerning a single species and/or species group
of Palacarctic bats and this again underlines the extraordinary variability of this bat.

Of these names, the type series of M. m. pamirensis originates from the territory of Tajikistan,
the type locality is “Pamir, oz. A&il'-kul” [Tlamup, 03. Smms-Kyis] [= Agilkil / Yashilkul lake,
the Pamirs; ca. 37°46°N, 72°57°E, ~3720 m a. s. 1.] (Kuzakin 1935: 431). The type series is com-
posed of two females gathered by Roman Nikolaevi¢ Meklenburcev, the holotype was collected
on 27 August 1934, the paratype on 26 August 1934 (Kuzakin 1935: 431); according to Meklen-
burcev (1936: 4) the holotype was collected in early September 1934. The holotype (skull only) is
housed in the ZMMU collection (ZMMU [S-]9265; Kuzékin 1935, Rossolimo & Pavlinov 1979,
Strelkov 1983a, Pavlinov & Rossolimo 1987, Benda & Tsytsulina 2000, Borisenko et al. 2001,
Benda & Karatag 2005); the paratype (skull and skin) finally survived in the SAGU collection
(SAGU 92/1; Strelkov 1983a, Kaskarov & Mitropol'skaa 2004), although originally it was also
housed in the ZMMU collection according to Kuzakin (1935) and Meklenburcev (1936).

Meklenburcev (1936) collected this type series and first presented his experiences with it
(although his text was published later than the taxonomic description by Kuzékin) as follows
(pp. 3—4): “Bats occurred in a group of rocks, where they roosted in fissures. [Their] colony
was very small, no more than six individuals. They emerged earlier [of an evening] than it was
observed in lowlands, and they never circled above water [surface of the lake]. // Two specimens

1 Strelkov (1983a) reported as follows: “Ke3purram [...] Ha ceB. ckionax I'mccapekoro xp.” [Kyzyltam on the northern slopes
of the Hisor Mountains]; Habilov (1992: 147) as follows: “B kosiekiuu 300J0rHYeCKOro HHCTUTYTa HAMH 0OHapyKeH
sK3eMIuLIp cOopoB Bensruiesa ot 21 asrycra 1933 1, noObITHIH Ha ceBepHOM ckiloHe ['ccapckoro xpedTa B K3pu1-Tame;
[...].” [= In the collection of the Zoological Institute [of the Academy of Sciences of the Soviet Union in Leningrad] we
discovered a specimen from the field collection of Vel'tiSev made on 21 August 1933, collected on the northern slope of
the Hisor Mountains, in Kzyl-Tam]; Tadzibaeva & Habilov (2019b: 43) repeated verbatim the mention by Habilov (1992).
Based on the personal examination of the specimen, Benda & Gaisler (2015: 451) mentioned as follows: “1 ind. (ZIN
24392 [S+B]), Kzyl-Tam, northern slope of the Gissarskij range [= Hisor Mountains], 21 August 1933, leg. Vel'tiSev.”
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were collected, and they clearly differed from M. m. transcaspicus Ogn[ev]. by much larger size
and darker [colouration of the] pelage. It is well possible that the Pamir whiskered bat will be
shown as a new form. The bats collected by me were transferred to the laboratory of Professor
[Sergej Ivanovi¢] Ognev [in ZMMU] for an exact clarification of their systematic position.” [Own
translation from Russianj.] The proper description of M. m. pamirensis was published by Kuzakin
(1935:431-432) and reads as follows: “Diagnosis. According to the structure of premolars, M. m.
pamirensis belongs to the group of the whiskered bats, occurring in Middle and Central Asia, but
concerning its [body] size, it is markedly larger than all other Asian forms. // Length: of body
d—47; tail 44-40; ear 13.5-13; tragus 8.5-8; greatest length of skull 14.1-14.1; condylobasal
length 13.7-13.3; zygomatic width ¢—8.3; interorbital width 3.6-3.6; skull width 7.5-7.2; upper
tooth-row length 5.4-5.3. Forearm 38—36.2 mm (first, the dimensions of the holotype; second, of
the paratype). // Along with the remarkable length, the skull has a narrow interorbital constriction.
The braincase is not very high, it is slightly flattened, with a relatively sharp elevation in the frontal
region. The cingula of P? and P* are almost in contact, and an extraordinarily small P? displaced
[palatally] from the tooth-row and it is not visible from the side view. The lower second premolar
is extraordinarily narrow, pointed; it is squeezed in a narrow space between P2 and P4. This tooth
is twice shorter and once narrower than the first premolar. // Colouration of the holotype. The
bases of all hairs are deep dark brown with a weak admixture of the cinnamon tinge. Distal parts
of the dorsal hairs are pale, glossy, light-yellowish; distal parts of the hairs covering the ventral
side are whitish. Ears and wing membranes are pale brownish.” [Own translation from Russian**.]

Besides Kuzakin (1935) as a descriptor, M. m. pamirensis was regarded to be a valid taxon
also by Tate (1941a), Kuzakin (1944, 1950, 1965), Ellerman & Morrison-Scott (1951), Aellen
(1959a), and Strelkov (1963, 1981). Nevertheless, although several other authors considered the
mountainous Central Asian populations of M. mystacinus s.l. to deserve a separate taxonomic
position, they did not consider the name pamirensis as the prior available name for this form
— they rather suggested nipalensis Dobson, 1871 or przewalskii Bobrinskoj, 1926 as the name
fitting these populations (Hanak 1965, Stubbe & Chotolchu 1968, Corbet 1978, Koopman 1994,
Benda & Tsystulina 2000). On the other hand, numerous authors considered all populations of
M. mystacinus s.1. of West Turkestan, both of mountains and lowlands, to represent a single taxon
— brandtii Eversmann, 1845, przewalskii Bobrinskoj, 1926, or transcaspicus Ogneff & Heptner,

1 original text reads as follows (Meklenburcev 1936: 3—4): “Mplmn gepkanuch B rpymie cKail, IIe UX YOeKUIaMu
CITyXKWIH paciieanHbl. KomoHns Oblia oueHbs He BeNMKa, He Oojee mecTH ocobell. BruieTann HOYHHIEI paHbIIe, YeM
3TO HaONIONACTCSl B HUBMEHHOCTAX, M HUKOIZIAa HE KPYXKHIUCh Hal BOAOH. // JIoOBITO 2 HK3eMIUIspa, IPUYEM OHH SBHO
ommyarTcs ot M. m. transcaspicus Ogn. ropa3o Oonblieil BETMYMHON M TEMHBIM MEXOM. BIIOJIHE BEpOSTHO, YTO
namMHpcKast ycaTasi HOUHHIA OKaXeTcs HOBOU (opMoii. JJoObITbIE MHOM MBIILIH NEpeaHbl B 1abopatoputo npodeccopa
OrHeBa JUIsl TOYHOTO BBISICHEHHS HX CHCTEMATHIECKOTO ITOIOXKEHUS.”

** original text reads as follows (Kuzakin 1935: 431-432): “Jlnarxo3. [To cTpyKType JIOXXHOKOPEHHBIX 3y0OOB M. m.
pamirensis OTHOCUTCS K TPyIIIe ycaThIX HOUHUL, Hacesstomux Cpennioro u LlenTpanbHyio A3uio, HO 110 pa3MepaM OHa
3HAYMTENILHO KPBITHEE BCeX a3uarckux ¢opm. // JinunHa: Tena d—47; xsocra 44—40; yxa 13,5-13; ko3enka 8,5-8; obmuias
JuinHa yepena 14,1-14,1; konnuno6aszaneHas anuHa 13,7-13,3; ckynoBas mmpuHa d—8,3; MEXIII. IPOMEKYTOK 3,6-3,6;
mMpyHa yepena 7,5-7,2; niunHa BepxHero psna 3yoos 5,4-5,3. IIpenmiedse 38—36,2 mu (CHaYana JaHbI pa3MepHl THIIA;
ocJie Hero — Kotuna). // IIpu 3HauuTeIbHOW UTMHE Yeper UMEET Y3KUI MeXIIIa3HUYHbIA TPOMEXyTOK. Mo3roBas kopoOka
He OYEHb BBICOKAS, HECKOJIBKO YILIOMIEHHAs, C JOBOJEHO KPYThIM NOABEMOM B obmactu 16a. Cingulum Pm' [= P?] u Pm3
[= P*] mo4TH COMKHYTBI, & Ype3BBIYAHO MENKKUH Pm? [= P3] BBITECHEH BHYTPb U3 3yOHOTO psijia U B IPOQUIb HE BUIEH.
HroxHIH BTOPO# JIOKHOKOPEHHOMH 3y0 Upe3BBIYaifHO TOHKHIA, OCTPOKOHEUHBIIT; OH 3a)KaT B Y3KOM IPOMEKYTKE MEXKLY
Pm' [= P2] u Pm® [= P4]. D10t 3y6 B 2 pasa kopoue U pasa B 3 TOHbIIE IIEPBOTO JIOKHOKOPeHHOTO. // OKpacka THIIa.
OcHOBaHHS BceX BOJIOC HACHIIICHHbIE, TCMHOOYpBIE €O CIaboi IPUMEChI0 KOPHIHEBOTO OTTEHKA. BepIIHHbI CIMHHBIX
BOJIOC CBETIIbIE, OMeCTsIINE, TAJIeBO-JKEITOBAThIC; OKOHUYAHUSI BOJIOC, TOKPHIBAIOIINX HIDKHIOIO CTOPOHY, Oenecsle. Yiu
U TIEPEIIOHKH T1ajIeBo-0ypoBaThie.”
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1928 (Bobrinskoj 1925, Ognev 1927, 1928, Rozanov 1935, Allen 1938, Strelkov 1983b, Habilov
1986, 1992). However, of all these authors, only Kuzakin (1935, 1944, 1950, 1965), Meklenbur-
cev (1936), Rozanov (1935), Hanék (1965), Strelkov (1983b), Habilov (1986, 1992), and Benda
& Tsystulina (2000) examined the samples from Tajikistan.

Recently, a series of papers dealing with geographical variation and taxonomy of the Myotis
mystacinus morpho-group, based on evaluations of various character matrices — both detailed mor-
phological and molecular genetic ones — showed a completely different picture of the taxonomic
arrangement within the group (von Helversen 1989, Benda & Tsystulina 2000, Cyculina 2001,
von Helversen et al. 2001, Kawai et al. 2003, Tsytsulina & Masuda 2004, Benda & Karatas 2005,
Benda et al. 2012, 2016b, Kruskop et al. 2012, Tsytsulina et al. 2012, Dietz et al. 2016, Morales
et al. 2019, Coraman et al. 2020, Ruedi et al. 2021, Gorban' et al. 2022, Milchram et al. 2023). It
was demonstrated that the morpho-group, composed originally of a single species (cf. Ellerman
& Morrison-Scott 1951), comprises at least six species distributed in the Palaearctic and adjacent
parts of the Oriental region, viz. M. mystacinus (Kuhl, 1817) in the arboreal zones of Europe, North
Africa and south-western Asia, M. alcathoe von Helversen et Heller, 2001 in the arboreal zone of
Europe and in the Caucasus region, M. brandtii (Eversmann, 1845) in the boreal and temperate
forests of Europe, Caucasus and western Siberia, M. sibiricus (KaSenko, 1905) in the forests of
central and eastern Siberia and the Far East (incl. Sakhalin and Hokkaido), M. davidii (Peters,
1869) in the Mediterranean arboreal and eremial zones of the Palaearctic between the western
Balkans and Korea, and M. nipalensis (Dobson, 1871) in the mountains of the northern part of
the Indian Subcontinent. While majority of these species represent more or less stable and rather
invariable morphotypes from the geographical point of view, M. davidii is extremely variable in
its absolute and relative morphometric traits and in colouration (cf. Hanak 1965, Strelkov 1983b,
Benda & Tsytsulina 2000, Benda et al. 2016b).

Of these taxa, M. davidii is the only known representative of the morpho-group that occurs in
the arid steppes and mountains of the temperate central belt of Asia, between the Caspian Sea in
the west and Manchuria in the east, including the whole Turkestan and north-eastern Tibet (Benda
& Tsystulina 2000, Benda et al. 2012, Kruskop et al. 2012, Tsytsulina et al. 2012, Morales et al.
2019, Zhigalin 2019, Coraman et al. 2020, Ruedi et al. 2021, Gorban’ et al. 2022). Across the whole
extensive distribution range of M. davidii, only two basic phylogenetic lineages were revealed
despite the enormous geographical variability in phenotype (Kruskop et al. 2012, Tsytsulina et
al. 2012, Morales et al. 2019, Coraman et al. 2020, Gorban’ et al. 2022). The populations of West
Turkestan represent a part of the western lineage, comprising the European range and the occurrence
area in western Asia west of Lake Balkhash, including northern Tajikistan (“Sughd”, see Gorban’
et al. 2022), while the populations of East Turkestan, northern Tibet, southern Siberia, Mongolia,
and the Far East belong to the eastern lineage. These lineages are separated deeply enough to be
taxonomically distinguished as two subspecies (see Coraman et al. 2020). The eastern lineage
represents the nominotypical subspecies, the type locality of the name Vespertilio Davidii Peters,
1869 is “Peking (China)” (= Beijing, China; 39°54°N, 116°23’E; Peters 1869: 403); the names
Myotis mystacinus przewalskii Bobrinskoj, 1926, M. m. kukunorensis Bobrinskoj, 1929, and
M. m. mongolicus Kruskop et Borissenko, 1996 constitute its junior synonyms.#. Apparently, the
prior name for the western lineage is Myotis mystacinus transcaspicus Ogneff et Heptner, 1928,
described from “Dorf Mikhailovskoi (Germab) im Kopetdagh, Transcaspien” (= Germaw, Aggabat
Province, Turkmenistan; 38°01°N, 57°44°E; Ogneff & Heptner 1928: 260), the subspecies name
is thus M. davidii transcaspicus, and the names Myotis mystacinus sogdianus Kuzakin, 1934,
M. m. aurascens Kuzakin, 1935, M. m. pamirensis Kuzakin, 1935, M. m. bulgaricus Heinrich,
1936, M. m. hajastanicus Argiropulo, 1939, and M. m. popovi Strelkov, 1983 represent its junior
synonyms.#. For details concerning the inclusion of the names into the species rank of M. davidii
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see Strelkov (1983b), Benda & Tsystulina (2000), Benda et al. (2012, 2016b), Tsytsulina et al.
(2012), Dietz et al. (2016), and Coraman et al. (2020).

Concerning the Tajikistani populations of M. davidii, there is still a possibility that the mountain
(Pamir) populations of this bat are phylogenetically close to the East Turkestani populations of
the nominotypical subspecies than to other West Turkestani populations (including the western
Tajikistani ones). However, this alternative does not have a support in the morphological evi-
dence, the Pamir specimens are rather similar to other West Turkestani bats (just slightly larger
in the skull size than the lowland bats) than to the type series of M. mystacinus przewalskii and
M. m. kukunorensis from East Turkestan and north-eastern Tibet (Benda & Karatas 2005, Benda
& Gaisler 2015). Such questions concerning phylogenetic relations among particular populations
of M. davidii of Central Asia could be resolved only with the help of molecular genetic compa-
risons, very detailed in their geographical coverage; however, it is not a simple task considering
the high number of named forms available from the region (see above).

RECORDS OF ECTOPARASITES. Original data: Ny cteribiidae: Basilia mongolensis: 1 ind. [A], from 1 § (NMP 95756),
Kalkot, at a lake near Ar Arak cave, 17 May 2016. —Macronyssid ae: Steatonyssus mongolicus: 1 3 [P], from from
1 @ (NMP 95756), Kalkot, at a lake near Ar Arak cave, 17 May 2016. — Published data: Nycteribiid ae: Basilia
mongolensis: 1 3,1 Q, from 1 &, Pamiro-Alai [= ZarafSon] Mts., Iskandarkul [= Iskandarkiil] lake, 15 May 2013 (Orlova
& Zhigalin2014). —Spinturnicidae: Spinturnix myoti: 1 3,2 29, 1 & deutonymph, 1 Q deutonymph, 1 protonym-
ph, Tajikistan [site and date unlisted] (Stantikovi¢ & Malinovskij 1992); — Spinturnix mystacina: 55 33, 42 2%, 4 deu-
tonymphs, 4 protonymphs Tajikistan [site and date unlisted] (Staniikovi¢ & Malinovskij 1992). - M acronyssidae:
Ornithonyssus flexus: Tajikistan [specimens, site, and date unlisted] (Stanyukovich 1997); — Ornithonyssus guzlonicus:
1 protonymph, Tajikistan [site unlisted], May 2013, leg. M. V. Orlova (Orlova et al. 2015a); — Ornithonyssus sp.: 7 92,
5 protonymphs, Tajikistan [site and date unlisted] (Stanfikovi¢ & Malinovskij 1992); — Macronyssus corethroproctus (as
Macronyssus crosbyi): 2 @ 9, 2 protonymphs, Tajikistan [site and date unlisted] (Stantikovi¢ & Malinovskij 1992); — Stea-
tonyssus mongolicus: Tajikistan [specimens, site, and date unlisted] (Stanyukovich 1997); — Steatonyssus periblepharus:
13,5 9%, 1 protonymph, Tajikistan [site and date unlisted] (Stantikovi¢ & Malinovskij 1992). —Argasidae: Carios
vespertilionis (as Argas vespertilionis): 86 larvae, Tajikistan [site and date unlisted] (Stantikovi¢c & Malinovskij 1992).

COMMENTS ON ECTOPARASITES. In Myotis davidii, a very broad variety of ectoparasites was docu-
mented in Tajikistan, at least nine species of four families were found in total.

& the type localities of the particular names are as follows (in chronological order): Myotis mystacinus przewalskii
Bobrinskoj, 1926: USel'e r. Mol'dza na sev. okrajne hrebta Russkogo (Hotan-tag) [Yiuense p. Monbika Ha ceB. OKpaiiHe
xpebta Pyccroro (Xoran-tar)] (Bobrinskoj 1926: 95) = Moldja river canyon in the northern margins of the Russkij [Rus-
sian] (Khotantag) Range (= Moleqie river canyon, central part of the Kunlun Shan Mountains, [East Turkestan / Xinjiang,
China]; 37°07°N, 84°31’E, see Przeval'skij 1888); — Myotis mystacinus kukunorensis Bobrinskoj, 1929: Balekut-gomi
(ypou. banexyr-romn) on Huang-ho R[iver]. to the S[outh]. from lake Kuku-nor (Bobrinskoj 1929: 221) = Balekun-gomi
/ Kyikug [at the confluence of Qiabugia and Huang rivers, former settlement, now flooded by Longyangxia Reservoir],
on the Huang / Yellow river south of Qinghai / Kokonor lake, [NE Tibet / Qinghai Province, China]; 36°09°N, 100°45’E,
see Przeval’skij 1883, Barabanov & Ananjeva 2007); — Myotis mystacinus sogdianus Kuzakin, 1934: Taskent [TamkenT]
(Kuzakin 1934: 321) = Toshkent (Uzbekistan; 41°20°N, 69°15’E); — Myotis mystacinus pamirensis Kuzakin, 1935:
Pamir, oz. Agil'-kul’ [[Tamup, 03. Smmme-Kyns] (Kuzakin 1935: 431) = Asilkiil lake, the Pamirs (= Yashilkul lake, Gorno-
Badakhshan Region, Tajikistan; ca. 37°46°N, 72°57°E); — Myotis mystacinus aurascens Kuzakin, 1935: s. Kurkuzin bliz
Vladikavkaza [c. Kypkyxun 63 Bnanukaskasa) (Kuzakin 1935: 432) = Kurkuzin village near Vladikavkaz (= Kurkuzin,
Kabardino-Balkaria, Russia; 43°43°N, 43°19’E); — Myotis mystacinus bulgaricus Heinrich, 1936: 6stl. von Plovdiv
(Heinrich 1936: 38) = east of Plovdiv (Bulgaria; ca. 42°09°N, 24°46°E); — Myotis mystacinus hajastanicus Argiropulo,
1939: Selenie Sordza (Nadezdino) na vostoénom beregu Sevana, 2000 m nad u. m. [Cenenne [lopmka (HanexauHo) Ha
BocTouHOM Gepery Cenana, 2000 M Haz y. M.] (Argiropulo 1939: 27) = Sordza (NadeZdino) village on the eastern bank
of Sevan lake, 2000 m a. s. l. (= Shoghakat [Gnnuljuye], Gegharkunik Province, Armenia; 40°30°N, 45°16°E); — Myotis
mystacinus popovi Strelkov, 1983: Krym, Keréenskij p-ov, kamenolomni u pos. Kamenskij [Kpsim, Kepuenckuii n-os,
kameHoIoMHH y noc. Kamenckuii] (Strelkov 1983b: 262) = stone mines at Kamenskoe village, Kerch Peninsula, Crimea
(Ukraine; 45°17°N, 35°32°E); — Myotis mystacinus mongolicus Kruskop et Borissenko, 1996: Telhi, Lake Burun-Torey,
Borzinskii District (Borzya), Chitinskaya Region (Kruskop & Borissenko 1996: 332) = Teli / Teli, Barun-Torej lake,
Citinskaa [Chita] Region (Russia; 50°03°N, 115°38’E).
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Only one insect parasite species was found on M. davidii in Tajikistan, Basilia mongolensis
Theodor, 1966 was collected at two sites. The bat fly genus Basilia Miranda-Ribeiro, 1903
represents parasites of the tree-dwelling bat species. The records of this genus from Tajikistan
are affiliated to the nominotypical form, B. m. mongolensis occurring in Central Asia s.1., while
in the rest of the western Palacarctic, the subspecies B. m. nudior Hirka, 1972 is reported (Kock
1984, Heddergott 2009, Sevéik et al. 2013, Benda et al. 2016¢, 2019, Orlova et al. 2021c). How-
ever, the subspecies assignation of the latter population was doubted already by Kock (1984),
who suggested a full species level and thus, the monotypic status of the nominotypical form.
From M. davidii, B. (m.) nudior was collected in Albania (Benda et al. 2019), the nominotypical
form was found on this bat in Russia (Tyva and Krasnoarsk Provinces, Orlova & Zhigalin 2014,
Orlova et al. 2015a, b, Orlova et al. 2021c¢), Kazakhstan (Tagil'cev 1971, Hirka 1969, Polkanov
& Medvedev 1997), and Mongolia (Theodor 1966, Scheffler et al. 2010, Minaf & Hurka 1980).
However, the distribution ranges of both (sub)species based on records from all host species still
remain insufficiently known.

The gamasoid mite Spinturnix myoti (Kolenati, 1856) is a primary parasite of bats of the Myotis
myotis group. In Tajikistan, it was found at least at five localities on Myotis blythii (see above),
from unknown site/s on M. davidii, Otonycteris leucophaea, and on undetermined species of
bat host/s (Stanlikovi¢ & Malinovskij 1992). A gamasoid mite species was found on M. davidii
(as S. myoti s.1., from Myotis mystacinus s.1.) also in Kazakhstan (Tagil'cev 1971), although the
reported specimens could represent either Spinturnix myoti or S. mystacina. The latter mite,
S. mystacina (Kolenati, 1857) is a pleoxenous gamasoid parasite occurring primarily on bats of
the M. mystacinus morphological complex, but rarely also on other Palacarctic vespertilionid
bats (genera Myotis, Eptesicus, Vespertilio, Nyctalus, and/or Plecotus). Its records are known
from a very extensive range stretching from Great Britain to Japan (Rudnick 1960, Pinc¢uk 1971,
Dusbabek 1972, Uchikawa & Wada 1979, Schmidt 1987, Senotrusova 1987, Stantikovi¢ 1990).

The macronyssid mite species Ornithonyssus flexus (Radovsky, 1967)* was described based
on the material from Myotis lucifugus (Le Conte, 1831) collected in Michigan, USA, later it was
documented from Lasionycteris noctivagans (Le Conte, 1831) also from Michigan (Radovsky 1967,
Dood & Kurta 1988), and originally it represented an element of the Nearctic fauna. However,
thirty years later, O. flexus was broadly reported from the Palaearctic by Stanyukovich (1997),
from Crimea and Tajikistan, in both cases from Myotis mystacinus s.1. [= M. davidii] and without
closer locality provided. The recent data show this mite from a variety of Palaearctic hosts (Orlova
etal. 2017a, 2020), viz. Myotis ikonnikovi, M. sibiricus, M. petax, Eptesicus nilssonii, Pipistrellus
nathusii, Plecotus ognevi, and Vespertilio murinus, its distribution indicates this mite to be a Holarc-
tic species without a preferred host bat. Besides from M. davidii (Stanyukovich 1997), O. flexus
was collected in Tajikistan also from Barbastella caspica (see below under this host species).

Ornithonyssus guzlonicus Orlova, 2015* was described based on the material originating from
Tajikistan and remains known only from this country (Orlova et al. 2015a). It was defined by

* Ornithonyssus flexus and O. guzlonicus were referred by Radovsky (1967) and Orlova et al. (2017a, b) to the genus
Cryptonyssus. Here we follow the taxonomic opinion by Micherdzinski (1980: 14, 15) who treated the genera Crypto-
nyssus Radovsky, 1966 and Ornithonyssus Sambon, 1928 as synonyms. He described his view as follows: “Cryptonyssus
Radovsky, 1966. Die Differentialmerkmale der Weibchen lauten nach dem Bestimmungsschliissel von Radovsky (1967,
S. 93): “Anterior spur of coxa II very small and spike-like; setae on caudal margin not abruptly tapered near their tips;
dorsal plate with 2 or 3 pairs of marginal setae near tip.” Folgende 5 Arten wunden dieser Gattung zugeordnet: C. desul-
torius Radovsky 1966, C. dogieli (Bregetova [1953]), C. flexus Radovsky 1967, C. paviovskii (Lange 1959), C. pipistrelli
(Oudemans 1904). Die morphologischen Merkmale rechtfertigen wohl kaum die Aufstellung eines besonderen Genus, da
sie ungezwurgen, mitsamt der Chelicerenform, dem Genus Ornithonyssus entsprechen. Es wurden deshalb alle aufgezéhlten
Arten in dieses Genus aufgenommen, wobei ich Ornithonyssus paviovskii mit Ornithonyssus pipistrelli synonymisiere”.
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morphological traits of a female and protonymph; the holotype female was collected from Bar-
bastella caspica being the type host (see below), while the protonymph from M. davidii (found
at an unknown locality).

The mite Macronyssus crosbyi (Ewing et Stover, 1915) reported from Tajikistan by Stantikovi¢
& Malinovskij (1992) is a species distributed in the Nearctic region and its finding in West Tur-
kestan is quite improbable (cf. Radovsky 1967). However, of the M. crosbyi group in the Palaearcic,
M. corethroproctus (Oudemans, 1902) is known to parasitise Myotis dasycneme; females of this
mite differ in morphology only slightly from the females of M. crosbyi (Radovsky 1967) and the
two females collected by Stanlikovi¢ & Malinovskij (1992) in Tajikistan were most probably
erroneously identified as the American species.

Steatonyssus mongolicus Dusbabek, 1966 is a species whose description is based on specimens
collected from M. davidii (under M. mystacinus) at two localities in western Mongolia, Sangyn-
Gobi [ca. 46°15°N, 95°02’E] and Char-us-nur [Har Us Nuur lake; 47°55°N, 91°59°E] (Dusbabek
1966). These two sites remained the only known record localities of this mite species until Sta-
nyukovich (1997) mentioned an occurrence in Tajikistan without any detail other than the host
species, identical as reported by Dusbabek (1966). The newly documented male from M. davidii
collected at Kalkot in Tajikistan thus represents another record from a known site.

The soft tick Carios vespertilionis (Latreille, 1802) and macronyssid mite Steatonyssus
periblepharus Kolenati, 1858 are typical parasites of bats of the genus Pipistrellus. However,
they also represent endophilic and nocturnal species that occur in the habitats of both migrating
and sedentary populations of many different bat species (Dusbabek 1972), and the records from
M. davidii are thus understandable. In Tajikistan, the records of C. vespertilionis are available
also from Pipistrellus pipistrellus and a mixed collection of bats (see below).

Mpyotis bucharensis Kuzakin, 1950

RECORDS. Published data: Ajvadz [= Ajvag] [1] (Kuzakin 1944, 1965); Ajvadz [= Ajvag], August 1915: coll. 1 @, leg.
V. A. Lazdin (Kuzékin 1950, Bogdanov 1956a, Baranova et al. 1981); Aiwadj [= Ajvac], SW Tadzhikistan, August 1915:
1 Q,ZIN, leg. V. J. Lazdin (Tsytsulina & Strelkov 2001); — Shing [= Sing] river valley [2], Panjakent [= Pancakent] dist-
rict, Zerafshan [= ZarafSon] basin, old mine, October 2019: coll. 1 & (Kazakov et al. 2020); next to Sing kishlak, Sing
river valley, Dahoni ob, abandoned mine, 5 October 2019: coll. 1 &, 3 October 2020: coll. 1 & (Habilov & TadZibaeva
2020b, Tadzibaeva & Habilov 2021).

DISTRIBUTION. Myotis bucharensis belongs to the few bat endemics of West Turkestan, and of
these endemics, it is the rarest species. It is know from only four sites, two in Tajikistan and two in
Uzbekistan (see the review by Habilov & Tadzibaeva 2020b). On the other hand, M. bucharensis
belongs to the few bat species described based on specimens from Tajikistan. The description of
this bat was published by Kuzakin (1950), based on a single female specimen collected at Ajvag
[AtiBau; 36°59°N, 68°02’E] close to the Amudaré in the south-western corner of Tajikistan in
August 1915; this holotype specimen remains deposited in the ZIN collection (Baranova et al.
1981, Tsytsulina & Strelkov 2001). After 104 and 105 years, respectively, other two individuals
were discovered in an abandoned mine at Sing kishlak in the Sing river valley, Zaraf$on river basin,
westernmost Tajikistan (Pancakent district; Kazakov et al. 2020, Habilov & Tadzibaeva 2020b).
The two Tajikistani localities (situated ca. 255 km from each other, Fig. 78) lie in the altitudinal
range of ca. 1000 m (323 m and 1383 m a. s. l.) and represent also the maximum altitude span
documented in this bat. The two records from Uzbekistan were made within this range, at 465 m
(Toshkent) and 680 m a. s. 1. (Samargand). However, this altitude range is the third smallest among
the bats of Tajikistan (Table 3).

95



«
2

Fig. 78. Records of Myotis bucharensis Kuzakin, 1950 (squares) and Nyctalus noctula (Schreber, 1774) (circles) in
Tajikistan.

Since the previous records were made in 1963 at the latest, Horacek et al. (2000) speculated
about possible extinction of M. bucharensis. The new records from the ZarafSon river basin
confirmed continuous existence of this species (the last previous record was made also in this
basin, just in its Uzbekistani part), living in a very limited geographical range, surrounding the
westernmost arid reaches of the south-western Tien-Shan mountain system (Benda et al. 2011).

VARIATION. Myotis bucharensis was originally reported as M. longicaudatus Ognev, 1927 (see
Kuzékin 1944, 1950, Bogdanov 1956a, 1960), a species discovered in the Far East of Russia
(Ognev 1927); Kuzakin (1950) described it as a subspecies M. longicaudatus bucharensis. Later
on, based on the suggestion by Ellerman & Morrison-Scott (1951), both these populations (West
Turkestani and Far Eastern) were considered a part of another Far Eastern (Chinese) bat species,
Mpyotis frater Allen, 1923, although as two separate local subspecies (Strelkov 1963, 1981, Kuzakin
1965, Corbet 1978, Pavlinov & Rossolimo 1987, 1998, Habilov 1992, 2003, Koopman 1993,
1994, Habilov & TadZibaeva 2016b). Finally, as a result of morphological examinations (Horacek
et al. 2000, Tsytsulina & Strelkov 2001), the Turkestani populations were suggested to represent
a separate species, M. bucharensis (see also Simmons 2005, Benda et al. 2011, Benda & Gaisler
2015, Tadzibaeva & Habilov 2017a,2019d, 2021, Habilov & TadZibaeva 2020b, d, 2021b) and this
taxonomic rank was supported by the results of a recent molecular genetic analysis (Kazakov et
al. 2020). The latter analysis was possible only thanks to the new record from western Tajikistan.

96



Vespertilio murinus Linnaeus, 1758

REecorDs. Original data: Tuto [1], above a small lake (Fig. 79), 7 May 2016: net. 1 & (Fig. 80; NMP 95725 [S+A]; cf.
Habilov & TadZzibaeva 2016b). — Published data: near Stalinabad [= Dusanbe] [2], loess wall of the Disambinka [=
Varzob] river bank, burrow, 24 June 1949: coll. 1 &, IZPAN, leg. V. I. Cerny3evskij [= Cerny$ev] (Bogdanov 1952); near
Stalinabad [= Dusanbe], in an abandoned burrow of the Libyan jird, 24 June 1949: coll. 1 &, leg. Cernysev (Bogdanov
1953a, Cerny$ev 1958); — Staraa pristan’ [= Bandari Kiihna] [3] (Tigrovaa balka [= Begai Palangon] Reserve), under an
iron roof of a living house, coll. | mummy (Serbin 1968); — Kuraminskij [= Kurama] Mountains, near Pangaz kishlak
[4], Mount Surobak, abandoned mine, ceiling fissure, 20 November 1977: coll. 1 & (Habilov 1980, 1992, Muratov et al.
2017); — foothills of the Turkestanskij [= Turkiston] Mountains, 11 km north-east of Isfara [5], Guzlon Range, abandoned
mine, 18 December 1977: coll. 1 &' (Habilov 1980, 1992, Medvedev & Polkanov 1997, Muratov et al. 2017, TadZibaeva
2018); — Mogol-Tau [= Mogoltau], near Cajruh-Dajron [= Coruh-Dajron] [6], abandoned mine, 8 January 1978: coll. 1 &
(Habilov 1980, 1992, Muratov et al. 2017), 26 June 1984: exam. 1 Q@ (Habilov 1992); — near Dzirgital' [= Vahdat] [7],
autumn 1978: coll. 1 ind., leg. R. Murasov / R. Muratov (Habilov 1986, 1992); — Leninabad [= Hugand] [8], Faculty of
Fysics, window on the fourth floor, 8 January 1991: coll. 3 3, 1 @ (Habilov 1991); — near Majkata [= Majkatta] kishlak
[9], above the Zeravsan [= ZarafSon] river, 5 April 1979: shot 1 3, leg. R. Muratov, 8 April 1979: shot 1 &, leg. R. Muratov
(Habilov 1992, Tadzibaeva & Habilov 2017a); — south-eastern part of the Golodnaa steppe [= Mirzacho‘l], near Zafarabad
[= Zafarobod] [10], “Leninabad” state farm, fissure of a pole, between its wooden and concrete parts, 6 October 1977:
coll. 1 & (Habilov 1992, Muratov et al. 2017); — Zeravsan [= ZarafSon] river valley / right bank, southern slope of the
Turkestanskij [= Turkiston] Mountains, near Garibak [= Garibak] kishlak [11], laterite rock fissure, 13 February 1979:
exam. 23 33, 13 QQ (Habilov 1992, Medvedev & Polkanov 1997, Muratov et al. 2017); — Mogoltau Mountains, Caime
arzanak spring [12], 23 April 1961: coll. I @, SAGU, leg. R. N. Meklenburcev (Kaskarov & Mitropol'skaa 2004); — Cinar
[= Cinor] kishlak [13], Vose” [= Hulbuk] district, ceiling fissure of a house veranda, 12 May 2017: coll. 1 & (Muratov
et al. 2017); — Dusti [14], a building under construction, ceiling fissure, 9 October 2017: coll. 1 @ (Muratov et al. 2017).

DISTRIBUTION. Vespertilio murinus is distributed broadly in the temperate zone of the Palaearc-
tic, the southernmost extension of its occurrence lies in south-western Asia (Corbet 1978, Bates
& Harrison 1997, Horacek et al. 2000, Benda et al. 2012). This bat is an uncommon but regular

Fig. 79. A small lake at Tuto near Kiilob, above the Ahob river valley; a site of documented occurrence of at least seven
bat species, Myotis emarginatus, Vespertilio murinus, Eptesicus serotinus, Hypsugo savii, Pipistrellus pipistrellus, P. kuhlii,
and Tadarida teniotis. Photo by A. Reiter (7 May 2016).
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Fig. 80. Portrait of Vespertilio murinus Linnaeus, 1758 from Tuto. Photo by A. Reiter.

faunal element of the eastern part of the Middle East and of West Turkestan, the southernmost
records come from northern Afghanistan, Iran, and the United Arab Emirates (Bobrinskoj 1925,
Bogdanov 1953a, 1968, Strelkov et al. 1978, Butovskij et al. 1985, Rybin et al. 1989, Habilov
1992, Benda et al. 2012, Benda & Gaisler 2015, Monadjem et al. 2016). The Tajikistani occurrence
area of V. murinus represents a part of the south-eastern margin of the distribution range of this
bat in West Turkestan and Palaearctic Asia as well. This range margin continues from south-west-
ern Tajikistan southwards to north-western Afghanistan (Neuhauser & DeBlase 1974) and from
northern Tajikistan to southern Kirghizstan and south-eastern Kazakhstan (Butovskij et al. 1985,
Rybin et al. 1989). The southern limits of the distribution range of V. murinus continue eastward
through East Turkestan, Mongolia, to Manchuria (Dobson 1879, Bobrinskoj 1929, Wallin 1969,
Dolch et al. 2007).

In Tajikistan, V. murinus ranks among rather uncommon bats (Fig. 81), fourteen record sites
are known being spread across low to medium altitudes in the western section of the country. The
available records (including that made by us) come from a medium-wide altitudinal range (1521 m);
however, some three quarters of the records come from the sites below 1000 m a. s. 1., i.e. from
quite low areas of Tajikistan (Fig. 10, Table 3). The seasonal distribution of records indicates that
V. murinus, a migratory bat species, occurs in Tajikistan mainly in the winter (hibernation) period,
while in the warm period of a year, only few records of single males were made, no reproduction
aggregation of females was found (see also Habilov 1992, Muratov et al. 2017).
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VARIATION. External and cranial dimensions of the single newly collected Tajikistani specimen
of Vespertilio murinus are shown in Table 10. Considering morphometry, the Tajikistani sample
of V. murinus conforms to those from Europe or Iran (see e.g., Benda et al. 2003a, 2012, 2019).
Two subspecies of V. murinus are recognised within its species range and the populations of south-
western Asia including the Tajikistani ones were assigned to the nominotypical form (DeBlase
1980, Strelkov et al. 1978, Habilov 1992), similarly as those of most of the species distribution
range, occurring from western Europe to Kashmir and the Trans-Baikal region (Wallin 1969,
Corbet 1978, Koopman 1994, Horécek et al. 2000, Simmons 2005).

RECORDS OF ECTOPARASITES. Published data: Ischnopsyllidae: Nycteridopsylla dictena: 10 km NE of Isfara, mines
at the old road to Kokand [= Qo’qon] [specimen number and collection date unlisted] (Medvedev & Polkanov 1997);
— vicinity of Pendzikent [= Pangakent] [specimen number and collection date unlisted] (Medvedev & Polkanov 1997).

COMMENTS ON ECTOPARASITES. In Vespertilio murinus, just one ectoparasite species was documented
in Tajikistan, the bat flea Nycteridopsylla dictena (Kolenati, 1856). This flea has an Eupalaearctic
range of distribution, it is known to occur in Europe, central and eastern Asia, and Japan (Medvedev
& Polkanov 1997, Ohno et al. 2008). In West Turkestan, it was collected from few sites, three in
Kirghizstan and two in western and northern Tajikistan (see Records of ectoparasites; Ioff et al.
1946, Toff 1949, Ioff & Bondar’ 1956, Medvedev & Polkanov 1997). The bat hosts preferred by
this bat flea are Vespertilio murinus (considered a primary host in Tajikistan by Medvedev 1992
and Medvedev & Polkanov 1997), Pipistrellus pipistrellus, and Nyctalus noctula, while the oc-
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Fig. 81. Records of Vespertilio murinus Linnaeus, 1758 in Tajikistan; square — new record, circles — published records.
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currence on bats of the genera Barbastella and Plecotus are considered rather accidental (Htrka
1963). Nycteridopsylla dictena is a very rare flea and interestingly, almost all its records refer to
females, while a male was reported (and described) only once (Smit 1955).

Eptesicus serotinus (Schreber, 1774)

REcoRrDs. Original data: Levap [1], old farm, 5 May 2016: det. & rec. calls of several foraging inds.; — Kilob [2],
botanical garden (Fig. 82), 6 May 2016: det. & rec. calls of several foraging inds.; — Tuto [3], above a small lake, 7 May
2016: det. & rec. calls of several foraging inds.; — Host [4], Obihumbou river valley (Fig. 83), 13 May 2016: det. & rec.
calls of 1 foraging ind. — Published data: Gissar” [= Hisor] [5], May 1897: 5 inds., ZIN, leg. Kaznakov” (Satunin” 1910);
Gissar [= Hisor] (Bogdanov 1953a); — Karatag” [= Qaratog] [6], 27 June [= 9 July NS] 1896: 1 ind., ZIN, leg. BarSevskij
(Satunin” 1910); Karatag [= Qaratog] Mountains (Bogdanov 1953a); — [?] HodZent” [= Hugand] [7], 1 ind. juv., ZIN, leg.
Sévercov” (Satunin” 1910 [as E. serotinus isabellinus]); Hodzent [= Hugand] (Ognev 1928, Vinogradov 1935, Bogdanov
1953a); Leninabad [= Hugand], 18 July 1909: coll. 1 &, leg. N. A. Zarudnyj (Habilov 1992); Leninabad [= Hugand], 19 May
1985: exam. 1 & (Habilov 1992); — Fejzabad” [= Fajzobod] kishlak [8], behind a beam of a house, 28 July [= 9 August
NS] 1914: coll. 4 33, 6 22, leg. Nozin (Bobrinskoj 1918); Fejzabad” [= Fajzobod] kishlak, (Karategin [= Qarotegin]),
28 July [= 9 August NS] 1914: coll. 10 &3, 1 @, leg. L. L. Nozin (Bobrinskoj 1925); Fajzabad [= Fajzobod] (Bogdanov
1953a); — periphery of Stalinabad [= Dusanbe] [9], orchards, 1935: obs. foraging inds. (Kuzékin 1950); DuSanbe, 10 April
1963: coll. 1 &, 3 July 1963: coll. @ (Serbin 1968); Dusanbe, 27 May 1971: coll. 1 @, ZIN, leg. P. P. Strelkov (Habilov
1992, TadZibaeva & Habilov 2019b); [Dusanbe, hotel, 2 June 1980: 1 @, NMP, leg. J. Gaisler & V. Hanak (Benda et al.
2006, Benda & Gaisler 2015) = an error, in fact, the locality is Taraz, Kazakhstan, see Benda et al. (2011)]; — Kurgan-Ttibe
[= Bohtar] [10], coll. several inds. (Bogdanov 1956a); — near Dusti [11], 10, 27, and 28 May 1965: obs. ca. 20 foraging
inds. (Serbin 1968); — Sululu kishlak [12], near Kulab [= Kiilob], 16 May 1965: obs. 12 foraging inds., 17 May 1965:
obs. ca. 30 foraging ins., coll. 3 99 (Serbin 1968); Sululu kishlak, near Kulab [= Kiilob], 17 May 1965: coll. 1 ,2 92,

Fig. 82. Botanical garden in Kiulob, at the northern outskirts of the town; a site of documented occurrence of at least
seven bat species, Rhinolophus bocharicus, Myotis blythii, M. emarginatus, Eptesicus serotinus, Pipistrellus pipistrellus,
Otonycteris leucophaea, and Tadarida teniotis. Photo by A. Reiter (7 May 2016).
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Fig. 83. The Obihumbou river valley above Host, north of Qal"ai Humb, Darvoz Mountains; the echolocation calls of
three foraging bat species were documented at this site on 13 May 2016, Eptesicus serotinus, Pipistrellus pipistrellus,
and P, kuhlii. Photo by M. Uhrin (13 May 2016).

IZPAN, leg. U. V. Serbin (Habilov 1992); — Kuraminskij [= Kurama] Mountains, near Altyn-Topkan / Zarnisor [13], aban-
doned mine, 23 December 1978: exam. 1 & (Habilov 1979, TadZibaeva & Habilov 2018), Poj-bulok mine, 1240 ma.s. 1.,
25 February 2016: exam. 1 ¢ (Tadzibaeva & Habilov 2017b, 2018), [mine], 4 February 2016: exam. 1 @ (TadZibaeva
& Habilov 2018); — Kuraminskij [= Kurama] Mountains, near Pangaz kishlak [14], Mount Surobak, two abandoned mines,
26 December 1976: coll. 2/3 &3, 1 @, 20 November 1977: obs. 4/3 38,2/3 @ Q (Habilov 1980, 1992), 18 November
1978: exam. 2 3, 5 @ Q (Habilov 1992); — Mogol-Tau [= Mogoltau] Mountains, near Cajruh-Dajron [= Coruh-Dajron]
[15], abandoned mine, 8 November 1977: coll. 1 & / @, 8 January 1978: coll. 1 6 (Habilov 1980, 1992), 18 July 1977:
exam. 3 3d, 1 @, 17 November 1978: exam. 1 &, 2 99, 30 January 1979: exam. 1 3, 5 January 1980: exam. 1 &, 1 @,
21 January 1980: exam. 2 @@, 21 April 1980: exam. 1 ¢, 1 @, 10 November 1984: exam. 1 @, 19 April 1985: exam.
1 & (Habilov 1992, TadZibaeva & Habilov 2019a), 9 January 1989: obs. 3 inds., mine, 23 November 2012: obs. 1 ind.,
large mine, 11 September 2015: exam. 1 &, mine, 2 October 2015: exam. 1 &, 20 August 2016: exam. 1 &, large mine,
20 August 2016: exam. 1 & (TadZibaeva & Habilov 2019a); — foothills of the Turkestanskij [= Turkiston] Mountains, near
Dahana (Guzlon Range) [16], abandoned mine 4, 16 October 1977: coll. 1 & (Habilov 1980, 1992, Habilov & TadZibaeva
2020a), mine 4, 14/15 May 1977: exam. 1 &, mine, 25 March 1978: exam. 1 &, 1 @, mine 4, 11 November 1978: exam.
1 &, mine, 12 November 1978: exam. 1 &, 21 October 1979: exam. 2 33, 1 @ (Habilov 1992, TadZibaeva 2018, Habilov
& Tadzibaeva 2020a), mine 4, 10 October 2014: coll. 1 & (Tadzibaeva 2018, Habilov & TadZibaeva 2020a); — Tigrovaa
balka [= Besai Palangon] Reserve [17], Central'nyj forestry, 24 April 1987: obs. 2 inds. (Malinovskij 1988); — Dzilikul’
[= Cilikal] [18], behind a shop sign, April 1986: obs. a colony of ca. 100 inds., exam. 62 99, 13 April 1987: coll. 1 ¢,
19 April 1987: obs. 15-18 inds. (Malinovskij 1988); — Langar kishlak [19], 40 km south-west of Leninabad [= Hugand],
fissure of a concrete roof, 21 June — 1 July 1988: obs. a colony of 8-14 inds. (Habilov 1990); near Nau [= Nov] (Langar),
21 June — 30 July 1988: obs. a colony of 8-14 inds. (Habilov 1992); — 6 km west of Gissar [= Hisor] [20], state farm,
16 August 1934: coll. 1 @, ZIN, leg. V. L'vova (Habilov 1992); — Ajvadz [= Ajvag] [21], border crossing, 26 June 1976:
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coll. 1 &, IZPAN, leg. G. S. Davydov (Habilov 1992); — Kuraminskij [= Kurama] Mountains, Adrasman [= Adrasmon]
[22], 19 July 1980: exam. 1 & (Habilov 1992), Gulsan, mine, 15 January 2016: exam. 1 & (TadZibaeva & Habilov 2018);
— Surh [23], 7 May 1977: exam. 1 & (Habilov 1992, Tadzibaeva 2018); — Kajrakkum [= Guliston] [24], 19 May 1979:
exam. 1 & (Habilov 1992); — Niznyj PandZ [= Pangi Poén] [25], under a slate roof cover of a house, 9 October 1987: obs.
a colony, exam. 1 &, 41 Q9 (Habilov 1992, Medvedev & Polkanov 1997); — ca. 70 km of the road HudZand [= Hugand]
— Istaravsan, Devasti¢ [= Gon&T] district [26], small lake in steppe, 2 July 2019: net. 1 § (Tadzibaeva & Habilov 2019c,
Habilov & Tadzibaeva 2021a).

DISTRIBUTION. Eptesicus serotinus is distributed broadly in the south-western Palaearctic, in
most of Europe and Asia (Benda et al. 2012, Juste et al. 2013, Lopez-Baucells & Burgin 2019);
in Asia it occurs in the Mediterranean zone of the Middle East, in the Caucasus region, northern
Afghanistan, whole Turkestan, and in southern Mongolia (Benda et al. 2012, Juste et al. 2013,
Benda & Gaisler 2015, Dolch et al. 2021a). It belongs to the most common bat species in the
central and southern parts of West Turkestan (Bobrinskoj 1925, Ognev 1928, Kuzakin 1950, 1965,
Bogdanov 1953a, 1968, Strelkov et al. 1978, Butovskij et al. 1985, Rybin et al. 1989, Habilov
1992, etc.). The Tajikistani occurrence area of E. serotinus represents the south-easternmost part
of the distribution range of this bat in West Turkestan and a part of the range margin in Palaearctic
Asia. This range margin continues from south-western Tajikistan southwards to north-western
Afghanistan (Benda & Gaisler 2015) and from northern Tajikistan to southern Kirghizstan, eastern
Kazakhstan and southern Mongolia (Butovskij et al. 1985, Rybin et al. 1989, Dolch et al. 2021a).
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Fig. 84. Records of Eptesicus serotinus (Schreber, 1774) in Tajikistan; squares — new records, circles — published records.
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In the first paper mentioning records of E. serotinus from Tajikistan, Satunin” (1910: 282)
reported a juvenile specimen of “Eptesicus serotinus isabellinus Blyth” from the ZIN collection,
being collected by explorer N. A. Severcov in Hugand. This mention was universally accepted
as a record of E. serotinus by subsequent authors (Bobrinskoj 1925, Ognev 1928, Vinogradov
1935, Bogdanov 1953a, 1956, Habilov 1992), since the name “isabellinus Blyth” (# isabellinus
Temminck) is generally considered to be a synonym of turcomanus Eversmann. However, a possi-
bility exists that this specimen in fact represents rather Eptesicus ognevi than E. serotinus, see
below under the former species. Anyway, the occurrence of E. serotinus in Hugand was confirmed
by several subsequent collectors (see above and Habilov 1992), the doubts concerning the oldest
record thus do not affect the known occurrence of this bat in this town.

Habilov (1992: 311) reported on a ZIN specimen of E. serotinus collected at Kara-Kul' on
22 April 1930 (collector name is not listed, just the Central Asian Zoological Expedition). Loca-
lities with a (currently unused) Russian name Kara-Kul’ [Kapa-Kynp; = Black Lake] are rather
frequent in West Turkestan, in Tajikistan the name could indicate the Qarokdl lake in the Pamirs
(ca. 39°03°N, 73°23°E; 3892 m a. s. L.; see Fig. 1). However, E. serotinus is a common element
throughout the lowlands of West Turkestan, but it is absent from high mountains and the Qarokiil
lake at almost 4000 m a. s. L. is quite unlikely as an occurrence area of this bat (Habilov 1992
did not mark such occurrence in the map at p. 312). Most probably, the locality of the specimen
origin is Qorako’l (Kara-kul’ in Russian; 39°30°N, 63°51’E; 197 m a. s. L.), a large lowland oasis
near Buxoro (Bukhara) in central Uzbekistan. A similar confusion of the site location was made
in Tadarida teniotis collected at Qorako’l in 1936 (see below); however, its correct locality in
Uzbekistan was published (Bobrinskoj & Kuzakin 1937) and the error is clear. No similar record
of E. serotinus in Uzbekistan was reported (cf. Bogdanov 1953a) and the explanation presented
here remains unconfirmed.

Our new records from south-western Tajikistan contribute only slightly to the detailed depic-
tion of the distribution range of E. serotinus and its eastern margin in Central Asia (Fig. 84);
the recording of echolocation call of this bat made in the Obihumbou river valley at Host in the
Darvoz Mountains (Fig. 83) represents the easternmost record of E. serotinus in the Amudaré
Basin (70°50’E) and a new prolongation of the range by 120 km of aerial distance to the north-
east from Sululu (near Kiilob) and 130 km east from Fajzobod (Elok river valley), the closest
two sites previously known to create the eastern range margin in the country (Fig. 84; Bobrinskoj
1918, Serbin 1968). The call recording of at least one foraging individual at Host also constitutes
the highest locality of E. serotinus in Tajikistan (ca. 1700 m a. s. 1.).

In Tajikistan, E. serotinus ranks among common bats (Fig. 84), at least 26 record sites are known,
spread across low to medium altitudes of the western section of the country. The available records
come from a rather narrow altitudinal range (1368 m); majority of the records were made at the
sites below 900 m a. s. 1., i.e. in very low areas of Tajikistan, the value of the altitudinal mean in
E. serotinus is the smallest among all bats of Tajikistan (Fig. 10, Table 3). Our records come from
a similarly wide range of 1351 m and also the altitudinal distribution of these four record sites is
very similar to that of all records (median 751.5 m vs. 757.5 m; see Fig. 11, Table 4).

EcHorocatioN. While no individuals of Eptesicus serotinus were examined during our research
in Tajikistan, echolocation calls of this bat represented the only then obtained distribution data
on this bat and were detected at four sites in the southern part of the country (see Records). All
recorded calls represent search calls of foraging bats, they were assigned to E. serotinus accor-
ding to the behaviour observed and the call characteristics (Table 5, Fig. 85). All the documented
parameters concord with the values documented in other parts of the species distribution range
(Russo & Jones 2002, Obrist et al. 2004, Papadatou et al. 2008, Benda et al. 2012).
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Fig. 85. Spectrogram of the echolocation calls of Eptesicus serotinus (Schreber, 1774); an individual foraging in the
botanical garden at Kiilob, 6 May 2016.

VARIATION. With only few exceptions, the populations of West Turkestan, including Tajikistan,
were until recently considered a pale and small-sized subspecies of Eptesicus serotinus; in a large
majority as E. s. turcomanus (Eversmann, 1840) (Ognev 1927, 1928, Bobrinskoj 1926, 1929,
Kuzakin 1934, Meklenburcev 1935, Ellerman & Morrison-Scott 1951, Strelkov 1963, 1981,
Corbet 1978, Butovskij et al. 1985, Rybin et al. 1989, Habilov 1992, Koopman 1994, Horacek
et al. 2000, etc.), and by several elder authors in different combinations, as Vesperugo serotinus
turcomanus (Radde & Walter 1889, KaSenko 1905) and Vespertilio serotinus turcomanus (Bobrin-
skoj 1925, Kuzékin 1944, 1950, 1965, Bogdanov 1953a, 1956b). Few authors at the beginning of
the 20th century (Satunin” 1906, 1910, 1914, Bobrinskoj 1918, Bil'kevic” 1918) used a different
name, Eptesicus serotinus isabellinus (Temmnick, 1840), a species of the serotinus group, living
in the western Mediterranean. However, this name under the correct authorship (Temminck 1840:
205) was mentioned only by Satunin” (1906) and Bil'kevi¢” (1918), while Satunin” (1910, 1914)
and Bobrinskoj (1918) affiliated this name erroneously to “Blyth” (= Edward Blyth, 1810-1873),
hence, to a different bat in fact, Nycticejus isabellinus Blyth, 1851 [= Hesperoptenus tickelli (Blyth,
1851)], an Oriental form of the Eptesicini bats.

Moreover, Satunin” (1910) reported two forms with two names to occur in sympatry in West
Turkestan, E. serotinus and E. serotinus isabellinus. The author did not give any explanation
of his opinion concerning the characters identifying these forms, one of possible reasons is an
admixture of two species in his specimen series, E. serotinus and E. ognevi, and in that case, the
name “isabellinus Blyth” was applied for a species other than E. serotinus (see more details under
the latter species below).

Exceptional opinions considered the West Turkestani populations to represent a species
separated from E. serotinus, viz. Vesperugo turcomanus (Sévercov” 1873a, Severtzoff 1876)
and Eptesicus turcomanus (Bianki 1917, Benda et al. 2011). However, recent molecular genetic
analyses (Artyushin et al. 2012b, Juste et al. 2013, ArtGisin et al. 2018) demonstrated the West Tur-
kestani populations of E. serotinus to represent an identical taxon as the European and Caucasian
populations of the species, i.e. the nominotypical form. The morphologically well characterised
populations of West Turkestan and surrounding areas, traditionally named “turcomanus”, thus
represent just a distinct ecomorph of E. s. serotinus (Juste et al. 2013, Benda & Gaisler 2015).
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RECORDS OF ECTOPARASITES. Published data: Ischnopsyllidae: Ischnopsyllus plumatus: Niznyj Pandz [= Pangi
Poén] [specimen number and collection date unlisted] (Medvedev & Polkanov 1997). —~-Macronyssidae: Stea-
tonyssus occidentalis evansi: 4 33, 37 29, 24 protonymphs, 1 larva, Tajikistan [site and date unlisted] (Stanikovi¢
& Malinovskij 1992).

COMMENTS ON ECTOPARASITES. In Eptesicus serotinus, two ectoparasite species of two families
were found in Tajikistan, one flea and one mite. The bat flea Ischnopsyllus plumatus loff, 1946
has a Central Asian range of distribution, this range represents just seven localities spread across
the whole West Turkestan. At two sites in southern Kazakhstan it was collected from Myotis
blythii (Altyntau and Novotroickoe [= T6le Bi]), while in other Turkestani countries solely from
Eptesicus serotinus, being considered a principal host (Medvedev 1992). All findings were made
in synanthropic conditions, at three sites in eastern Turkmenistan (Dusak, Kuska [= Serhetabad],
and Repetek), at one in south-western Kirghizstan (Kursab), and one in southern Tajikistan (Pangi
Poén) (Medvedev & Polkanov 1997). The appearance of this species is limited to the period
between May and June, because of the sensitivity of adult stages to the high summer temperatures
(Medvedev & Polkanov 1997).

The macronyssid mite Steatonyssus occidentalis (Ewing,1933) is a species described and
mostly distributed in the American continent (Radovsky 1967). In the Palaearctic, S. o. evansi
Micherdzinski, 1980 occurs in Europe and West Turkestan, where it parasitises bats of the genera
Mpyotis, Eptesicus, Pipistrellus, Nyctalus, and Plecotus (see the review by Lanza 1999). However,
records from other bats are not unusual either (Stanyukovich 1997).

Eptesicus ognevi Bobrinskoj, 1918

REcoRrDSs. Original data: Qarago¢ [1], above a small lake, 9 May 2016: net. 1 @ (Figs. 86, 87; NMP 95733 [S+A]; cf.
Habilov & TadZzibaeva 2016b), det. & rec. calls of several foraging inds., 15 May 2016: net. 1 4,2 99 (NMP 95746, HSU
pb6220, 6222 [S+A]; cf. Habilov & Tadzibaeva 2016b), det. & rec. calls of several foraging inds.; — Kalkot [2], above
a small lake under the Ar Arak cave (Fig. 88), 17 May 2016: net. 1 & (NMP 95757 [S+A]; cf. Habilov & TadZibaeva
2016b). — Published data: [?] HodZent” [= Hugand] [3], 1 ind. juv., ZIN, leg. Sévercov” (Satunin” 1910 [as E. serotinus
isabellinus)); — Fejzabad” [= Fajzobod] kishlak [4], behind a beam of a house, 28 July [= 9 August NS] 1914: coll. 1 &,
1 @, leg. L. L. Nozin (Bobrinskoj 1918, 1925); Fejzabad [= Fajzobod], 28 July 1914: 1 &, 1 @ (Ognev 1928); Fejzabad
[= Fajzobod] (Kuzakin 1944, 1950, 1965, Bogdanov 1953a); — Sohta-¢inar” [= Cinor] kishlak [5], in a house, 30 June
[= 13 July NS] 1914: coll. 1 &, 1 @, leg. L. L. Nozin (Bobrinskoj 1918, 1925); Sohta-Cinar [= Cinor], 30 June 1914:
18,30 July 1914: 1 @ (Ognev 1928); Sohta-Cinar [= Cinor] (Kuzakin 1944, 1950, 1965, Bogdanov 1953a, Tadzibaeva
& Habilov 2019b); — montane canyon Kiik”-Dagan” [= Dahanakiik] of the Gisar [= Hisor] district [6], 2 July [= 14 July
NS]1914:coll. 1 2, leg. L. L. NozZin (Bobrinskoj 1918, 1925); Kiik-Dagan [= Dahanakiik], 2 July 1914: 1 @ (Ognev 1928);
Kiik’-dagan’ [= Dahanakiik] (Kuzakin 1944, 1950, 1965, Bogdanov 1953a, Tadzibaeva & Habilov 2019b); — Kurgan-
Tuabinskij [= Viloéti Hatlon] pass [7], fissure in a rock boulder, 21 June 1950: obs. a colony of ca. 30 @ @, coll. several
ads. plus 6 33, 11 @9 juvs. (Bogdanov 1952, 1953a, 1956a); Kurgan-Tabinskij [= Viloati Hatlon] pass, 21 June 1950:
1 ind., ZIN (Benda et al. 2006); — Ak-Tau [= Aktau] Mountains [8], at 1900 m a. s. L., obs. & coll. inds., 24 May 1964:
obs. foraging inds. (Serbin 1968); — Aruk-Tau [= Aruktau] Mountains [9], obs. & coll. inds. (Serbin 1968); — Gandzino
[= Gangina] kishlak [10], May—August 1964: obs. foraging inds., coll. 12 33, 1 @ (Serbin 1968); — Tigrovaa balka [=
Besai Palangon] Reserve [11], fissure in a wooden pole, 12 April 1987: coll. 1 @ (Malinovskij 1988); — Kurgan-Tibe [=
Bohtar] [12], 17 July 1950: coll. 1 ind., ZIN (Habilov 1992, Benda et al. 2006); — Ajvadz [= Ajvag] [13], 25 May 1971:
1 @, ZIN, leg. P. P. Strelkov (Habilov 1992, Benda et al. 2006); — right bank of the Syrdar'a [= Sirdar€], near Kok-Kurak
[= Kokkurak] [14], foothills of the Mahou-Tau [= Mahoutau] Mountains, 15 May 1980: coll. 1 &' (Habilov 1992, 1995);
right bank of the Kajrakkumskoe [= Bahri Togik] dam, near Kok-Kurak [= Kokkurak], June-July 1990: coll. 5 33,15 9@,
1-2 July 1990: obs. 268 inds. (Habilov 1995); — Vol¢'e canyon, between Mahou-Tau Mountains and the Kajrakkumskoe
[= Bahri Togik] dam [15], June—July 1990: obs. 5 inds., incl. 1 @ (Habilov 1995); — near Dahana [16], Guzlon Range,
mine 4, 14 February 2015: exam. 1 @ (TadZibaeva 2018, Habilov & TadZibaeva 2020a, 2022¢), 26 February 2022: exam.
1 & (Habilov & Tadzibaeva 2022c); — ca. 70 km of the road Hudzand [= Hugand] — Istarav§an [17], Devasti¢ [= Gonéi)
district, small lake in steppe, 2 July 2019: net. 1 & (TadZibaeva & Habilov 2019¢, Habilov & TadZibaeva 2021a); — near
Dahana [18], Guzlon Range, Isfara district, apricot orchard, water reservoir, 5 July 2019: net. 3 9 @ (TadZibaeva & Habilov
2019c, Habilov & Tadzibaeva 2020a, 2021a).
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Fig. 86. Portrait of Eptesicus ognevi Bobrinskoj, 1918 from Qarago¢. Photo by A. Reiter.

DISTRIBUTION. Eptesicus ognevi is an endemic of arid lowland steppes of West Turkestan and
adjacent areas, its distribution range comprises eastern Transcaucasia, northern parts of Iran and
Afghanistan, and majority of West Turkestan, one finding comes from western Inner Mongolia
(Hanak & Gaisler 1971, Rybin et al. 1989, Nader & Kock 1990, Benda et al. 2011, 2012, Ben-
da & Gaisler 2015). The Tajikistani occurrence area of E. ognevi represents a part the eastern
fringes of the distribution range of this bat in West Turkestan and a part of the eastern margin
of the whole species range. This range margin continues from southern Tajikistan southwards to
northern Afghanistan (Benda & Gaisler 2015); the only (uncertain) Afghanistani finding comes
from near Taligan (36°46’N, 69°39°E), some 48 km south of the Tajikistani border (Neuhauser
1969), and constitutes the south-eastern limit of the known distribution range of E. ognevi (for
additional discussion see Benda & Gaisler 2015: 346). Our individuals netted above a small lake
near Qaragoc (37°44°N, 69°40°E) represent a record in a geographical continuation of these
eastern distribution limits in the low areas of south-western Tajikistan. From northern Tajikistan,
the eastern margin of the range of E. ognevi continues to south-western Kirghizstan and eastern
Kazakhstan, the northern limits of the species distribution are situated in the central latitudes of
Kazakhstan (Butovskij et al. 1985, Rybin et al. 1989, Nader & Kock 1990).

Satunin” (1910: 282) reported a juvenile specimen of “Eptesicus serotinus isabellinus Blyth”
from the ZIN collection, being collected by explorer N. A. Severcov in Hugand, Tajikistan (no
date of collection is provided). This mention was universally accepted as a record of E. serotinus
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by subsequent authors (Bobrinskoj 1925, Ognev 1928, Vinogradov 1935, Bogdanov 1953a, 1956,
Habilov 1992), although none of them mentioned an examination of the specimen that would
confirm its taxonomic identity. However, besides 13 other specimens of the form “isabellinus
Blyth” from various parts of Turkestan (other than Tajikistan), Satunin” (1910: 281) mentioned
also 31 specimens under the name Eptesicus serotinus from Turkestan (besides other 45 speci-
mens from Cis- and Transcaucasia), including a series of five bats from Hisor and one bat from
Qaratog, both Tajikistan (see above). The simultaneous mentioning of two Epfesicus forms from
one territory suggests the sympatric occurrence of these forms that could imply their taxonomic
exclusivity. Although the name “Eptesicus serotinus isabellinus Blyth” is currently considered
a synonym of Vespertilio turcomanus Eversmann, 1840 (= Eptesicus serotinus Schreber; see abo-
ve), at the times when E. ognevi was not recognised as a proper taxon (being described in 1918),
it could have covered also this bat, which is similar in colouration to, but differs in size from
E. serotinus of the region. A specimen considered juvenile could in fact represent a small-sized
(adult) bat, i.e. E. ognevi instead of E. serotinus. These two species were frequently misidentified
in West Turkestan (see e.g. Strelkov & Sajmardanov 1983 concerning Kazakhstan) and their
taxonomic identity confused. Since nobody revised the identity of 14 specimens of “isabellinus
Blyth” reported by Satunin” (1910), it is possible that all or some of them represent E. ognevi.
However, we here added a question mark to this record, since this view cannot be confirmed or
rejected for the time being and remains a mere speculation.

Fig. 87. Penis of Eptesicus ognevi Bobrinskoj, 1918 from Qaragoc¢. Photo by A. Reiter.
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Fig. 88. A small lake under the Ar Arak cave near Kalkot; at this lake, three bat species were netted, Myotis blythii, M. davi-
dii, and Eptesicus ognevi, and echolocation calls of two additional species were recorded on 17 May 2016, Rhinolophus
ferrumequinum and Myotis emarginatus. Photo by A. Reiter (17 May 2016).

In Tajikistan, E. ognevi represents a medium-frequent bat (Fig. 89), at least 17 record sites are
spread across low to medium altitudes of the western section of the country. The records come
from a medium wide altitudinal range (1577 m) and this species represents mainly a lowland
dweller in the country — a large majority of its localities lie at the altitudes below 1100 m a. s. 1.
(Fig. 10, Table 3). Since this bat inhabits mainly lowland areas, its range in Tajikistan is divided
into two parts separated by the ranges of the south-western Tien-Shan mountain system, to its
south-western and northern sections (Fig. 89). The records from higher altitudes (roughly around
or above 1300 m a. s. 1.) represent observations of foraging individuals in the Aktau and Aruktau
Mountains surrounded by the low areas of the Amudaré Basin (Serbin 1968), i.c. the lowest parts
of Tajikistan (Fig. 89). Our two records come from a narrow altitudinal range of 385 m, and
their distribution is situated rather to higher altitudes of the species range (median 1089.5 m vs.
800.5 m; see Fig. 11, Table 4).

EcHovrocartioN. Echolocation calls of Eptesicus ognevi were detected just at one site during our
research in Tajikistan, calls of several foraging bats were recorded at a small lake near Qaragoc
during two research sessions (see Records). However, these recordings give the first available
data on the echolocation parameters of this bat (Table 5). The foraging individuals of E. ognevi
produce calls of the FM type with peak frequencies in the range of 30.0-32.8 kHz (Figs. 90, 91).
Generally, in most parameters these calls are very similar to those of the closely related species
E. bottae from the Middle East; based on the available recordings of calls from Sinai and Jordan
(Benda et al. 2008, 2010a), in the latter species the descriptive parameters of echolocation calls

108



-
P}
S

Fig. 89. Records of Eptesicus ognevi Bobrinskoj, 1918 in Tajikistan; squares — new records, circles — published records.

are as follows (mean, range): D 5.8 ms, 2.7-10.3 ms; SF 52.7 kHz, 37.9-83.0 kHz; EF 30.4 kHz,
27.0-33.7 kHz; PF 34.2 kHz, 29.6-39.5 kHz; IPI 128.3 ms, 52-301 ms (n=163). Most of the
parameters were very similar in both species, although the start and peak frequencies of the calls
in E. ognevi were at moderately lower values than in E. bottae (mean 44.1 kHz vs. 52.7 kHz,
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Fig. 90. Spectrogram of the echolocation calls of Eptesicus ognevi Bobrinskoj, 1918; an individual foraging at a small
lake at Qarago¢, 9 May 2016.
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Fig. 91. Spectrogram of the echolocation calls of Eptesicus ognevi Bobrinskoj, 1918; an individual foraging at a small
lake at Qarago¢, 15 May 2016.

and 30.8 kHz vs. 34.2 kHz, respectively), while the interpulse interval was on average larger in
E. ognevi than in E. bottae (mean 162.3 ms vs. 128.3 ms).

VARIATION. External and cranial dimensions of the newly collected Tajikistani specimens of Ep-
tesicus ognevi are shown in Table 11. For the material examined see above.

Eptesicus ognevi belongs to several bat species whose description is based on a specimen
from Tajikistan. The description of this bat was published by Bobrinskoj (1918: 12) and reads
as follows: “Eptesicus ognevi sp. nov. figura similis est Eptesico serotino Schr[eber]., sed multo
minor. Pellis colore pallido similis est Eptesico serotino isabellino Blyth, [= Vespertilio turcoma-
nus Eversmann = Eptesicus serotinus] sed setae bicolores sunt, nam superiore corporis parte ab
inicio ex fusco alnidae, delinde flavi paulumque cani; parte autem inferiore ab initio cani, deinde
albi paulumque flavi canescentesque. // Typus: sen 30.VI/12 VII, 1914. Sochta-Sinar [= Cinor],
praefectura Hisariensis (vulgo dicitur «Gisarskoe bekstvo» [= Hisor District]), Buchara [= Emi-
rate of Bokhara]. Ne 1 mihi coll. Corpus et caput 58 mm.? antibracchium 46,5 [mm], longitudo
maxima cranii 17,5 mm.”

The holotype specimen, female, was collected by L. L. Nozin from a house in Cinor kishlak
[38°22°N, 68°29°E, 665 m a. s. 1.; ca. 30 km SW of Dusanbe] on 13 July 1914 [NS], during a joint
expedition of the Imperial Moscow Society of Naturalists and the Department of Land Refinements
that travelled across the eastern part of the Emirate of Bokhara in the summer 1914 (see Dimo 1915,
Bobrinskoj 1918). It is deposited in the ZMMU collection (ZMMU S-96374, alcoholic specimen
with skull extracted, skull missing), see Rossolimo & Pavlinov (1979: 14) and Borisenko et al.
(2001: 171); it was examined by the senior author (PB) during his visit to the ZMMU collection
in 2000, who found the following dimensions of this specimen: LAt 46.4 mm, lengths of the
proximal / medial phalangi of the finger III 14.7 / 12.6 mm, finger IV 12.1 / 9.2 mm, finger V
10.0 / 6.6 mm. Although the species description mentioned a series of six specimens in total, the
specimens other than the holotype were not designated as (para)types (see Bobrinskoj 1918: 12).

Although E. ognevi was originally described as a new species under its currently valid name
(see above), during history it was assigned to several other combinations and ranks, although
mostly under the subspecific name ognevi Bobrinskoj. This nomenclatural diversity concerns the
populations of both Tajikistan per se and West Turkestan as a whole; see crosses [1] below for the
authors who regarded taxonomic status of the Tajikistani populations in particular.
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Table 11. Basic biometric data on the newly collected specimens of Eptesicus ognevi Bobrinskoj, 1918 and Hypsugo savii
(Bonaparte, 1837). For abbreviations see p. 8

Eptesicus ognevi Hypsugo savii

n M min max SD n min max SD
LC 5 65.6 64 68 1.517 3 54.7 53 56 1.528
LCd 5 54.2 53 56 1.095 3 44.0 42 46 2.000
LAt 5 44.08 433 45.8 0.993 3 35.33 34.7 35.8 0.569
LA 5 18.86 18.3 19.5 0.503 3 14.87 14.1 16.3 1.242
LT 5 7.46 6.8 7.8 0.397 3 5.03 4.4 5.6 0.603
G 5 13.80 10.8 16.3 2.489 3 7.53 7.0 8.0 0.503
LCr 5 16.74 16.31 17.17 0.339 3 13.39 13.16 13.75 0.316
LCb 5 16.48 16.08 16.97 0.360 3 12.91 12.72 13.21 0.261
LaZ 5 11.00 10.81 11.24 0.186 3 8.69 8.51 8.98 0.254
Lal 5 3.72 3.54 3.93 0.169 3 3.54 3.43 3.63 0.103
Lalnf 5 5.39 5.18 5.68 0.200 3 4.43 4.28 4.62 0.175
LaN 5 7.80 7.58 7.92 0.143 3 6.87 6.63 7.06 0.221
LaM 5 8.87 8.75 8.98 0.088 3 7.40 7.21 7.61 0.201
ANc 5 5.71 5.51 5.81 0.124 3 4.49 4.26 4.75 0.246
LBT 5 3.47 3.38 3.55 0.067 3 2.90 2.63 3.17 0.270
CcC 5 5.35 5.18 5.58 0.147 3 4.11 3.98 4.18 0.110
M3M3 5 7.16 6.98 7.48 0.193 3 5.63 5.46 5.79 0.165
cMm3 5 6.18 5.93 6.33 0.165 3 4.57 4.46 4.71 0.129
LMd 5 12.33 12.02 12.67 0.260 3 9.32 9.17 9.46 0.145
ACo 5 4.29 4.18 438 0.098 3 2.84 2.63 3.06 0.215
CM3 5 6.80 6.68 6.98 0.142 3 4.86 4.82 4.91 0.047

Two other species names were applied besides ognevi Bobrinskoj for the concerned populations
of this bat. Shortly after the description, Bobrinskoj (1925t) himself included this bat into the
taxon Vespertilio sodalis ognevi, and its populations were treated as Eptesicus sodalis ognevi in
the first half of the 20th century (Bobrinskoj 1926, 1929, Ognev 1927, 1928+, Bobrinskoi 1931,
Laptev 1934, Vinogradov 1935%, Tate 1942, Ellerman & Morrison-Scott 19517). (The name
Eptesicus sodalis Barret-Hamilton, 1910 is currently considered a junior synonym of Vespertilio
serotinus Schreber, 1774; see e.g. Hanak & Gaisler 1971, Harrison 1976, Corbet 1978, Koopman
1993, Borisenko & Pavlinov 1995, Simmons 2005, etc.) Later on, the original opinion concerning
the species rank prevailed and the name Vespertilio ognevi was used broadly (Kuzékin 1944+,
19507, 19651, Kuznecov 1948, Bogdanov 1953af, 1956af, Dement'ev et al. 1955, Babaev 1965,
Serbin 19687, etc.), while the combination Eptesicus ognevi only exceptionally (Strelkov 1963).
Hanak & Gaisler (1971) suggested to include the form ognevi as a subspecies into the species
rank of Eptesicus bottae (Peters, 1869), morphologically and ecologically a very similar bat from
Arabia and the eremial zones of adjacent regions. This taxonomic view was accepted by nume-
rous subsequent authors and the populations of West Turkestan were assigned to E. bottae ognevi
(Harrison 1976, Corbet 1978, Strelkov et al. 1978, DeBlase 1980, Strelkov 1981, Butovskij et
al. 1985, Rybin et al. 1989, Nader & Kock 1990, Koopman 1994, Horacek et al. 2000, Simmons
2005, Benda et al. 2006, 2011); generally, the species name E. bottae was used for these bats for
some forty years (see Strelkov et al. 1978, Strelkov 1980, Strelkov & Sajmardanov 1983, Pavli-
nov & Rossolimo 1987, 1998, Malinovskij 1988+, Corbet & Hill 1992, Habilov 19927, 1995+,
20037, Koopman 1993, Borisenko & Pavlinov 1995, Kaskarov & Mitropol’skaa 2004, Gricina
et al. 2013, Habilov et al. 2016, etc.).
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Nevertheless, the recent molecular genetic analyses by Juste et al. (2013) and ArtGsin et al.
(2018) demonstrated coincidently that the populations of ognevi represent a separate phylogenetic
lineage within the E. bottae species group of the genus Eptesicus and deserve the species status
(along with E. bottae s.str., E. hottentotus (Smith, 1833), and E. anatolicus Felten, 1971). Thus,
E. ognevi is currently considered a separate species, and the original taxonomic and nomenclatural
views by Bobrinskoj (1918) are valid again (see Benda et al. 2012, Datzmann et al. 2012, Benda
& Gaisler 2015, Habilov & Tadzibaeva 2016b7, 2020at, df, 2021at, b}, 2022¢t, Artlsin et al.
2018, Tadzibaeva 20187, Burgin 2019b, Tadzibaeva & Habilov 2019b¥, ct, Dundarova et al. 2021).

Although the populations of E. ognevi from West Turkestan are on average slightly larger in
body and skull size than the populations of Transcaucasia (see Benda et al. 2006, 2011), both
population groups represent an identical skull morphotype, namely in comparison with various
populations of E. bottae s.str. (see Benda et al. 2006); hence, E. ognevi is considered a monotypic
species (Burgin 2019b).

RECORDS OF ECTOPARASITES. Original data: Spinturnicid ae: Spinturnix carnificina: 1 & deutonymph [P], from
1 Q (NMP 95733), Qarago¢, small lake, 9 May 2016; — 1 nymph, 1 protonymph [P], from 1 &, 2 29 (NMP 95746, HSU
pb6220, 6222), Qaragoc, small lake, 15 May 2016.—M acrony ssid ae: Steatonyssus pseudoheteroventralis: 1 @ ad
[P], from 1 &, 2 29 (NMP 95746, HSU pb6220, 6222), Qarago¢, small lake, 15 May 2016. - Trombiculidae:
Miyatrombicula sp.: 1 larva [P], from 1 & (NMP 95757), Kalkot, small lake at Ar Arak cave, 17 May 2016.

COMMENTS ON ECTOPARASITES. In Eptesicus ognevi, a medium wide variety of ectoparasites was
documented in Tajikistan, three species of three families were found in total. From the country,
the ectoparasites of E. ognevi are here documented for the first time.

The mite Spinturnix carnificina (Koch, 1839) (sensu Dusbabek 1962) parasitises primarily
bats of the genus Eptesicus in the Palaearctic. The records of this mite from Europe, Azerbaijan,
Afghanistan, Mongolia, Taiwan, and Japan are associated exclusively with this bat genus (Rudnick
1960, Dusbabek 1962, 1970, Prasad 1969, Uchikawa & Wada 1979), although Dusbabek (1962,
1970) recorded it also from other bat genera used as its hosts.

The macronyssid mite collected from E. ognevi at Qaragoc€ is here referred to Steatonyssus
pseudoheteroventralis Orlova et Anisimov, 2023. This species was described based on specimens
from south-western Mongolia (type locality Zulganaj baan burd; 43°35°N, 100°04’E), additional
material was collected at the Irbitej river in the Tyva Republic of Russia (50°44°N, 93°08°E), at
both sites from Eptesicus gobiensis (Orlova & Anisimov 2023). Our new record from Qaragoc
in Tajikistan represents the third known locality of this parasite (and first from West Turkestan)
and the second host bat species, which in all cases are bats of the genus Epftesicus, i.e. litophilous
fissure-dwelling bats. Nevertheless, the female of S. pseudoheteroventralis sensu Orlova & Anisi-
mov (2023), originally assigned to S. heteroventralis Ah et Radovsky, 1967, is very similar in
its morphology to the female of Steatonyssus gaisleri as described from Bisut, Afghanistan, by
Dusbabek (1970), where it was collected from an ecologically and morphologically close host
species Rhyneptesicus nasutus (Dobson, 1877), formerly included in the genus Eptesicus.

The species determination of the chigger mite (Trombiculidae) collected at Kalkot has not been
confirmed, it is a member of the family Trombiculidae and according to the morphological charac-
ters (see below) it has been identified as belonging to the subgenus Myiatrombicula (Miyacarus)
Vercammen-Grandjean, 1967. The mite specimen has a palpal setal formula 7B, identically as
the group of morphologically closely related species of the subgenus (M. balcanica Kolebinova,
1969, M. caucasica Mularskaa, 1969, M. kumadai Takada, 1978, M. muris (Oudemans, 1910),
M. ramitensis Kudrasova, 1978, and M. fokyoensis Kumada, 1954), but it differs from them by
2 genualae I, vs. 3 genualae I in the group, larger size of the scutum and scutal setae (AW 94 um,
PW 113 um, SB 39 um, ASB 41 um, PSB 45 um, SD 86 pm, AP 60 pm, AM 60 um, AL 56 pm,
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PL 53 pm). The genus Myiatrombicula Sasa, Kawashima et Egashira, 1952 does not rank among
the mites parasitising bats, and until now, no association with this host group was documented
(see Zajkowska et al. 2018, Sevéik 2023). These mites are common parasites of small mammals
(rodents and shrews) and rarely parasitise reptiles. The only exception concerning bats known from
the Old World is a record (and description) of Miyatrombicula barbatulus Mularskaa, 1973 based
on specimens collected from Rhinolophus mehelyi Matschie, 1901 from Azerbaijan (Mularskaa
1973, Gadziev et al. 1990). Theoretically, the bats of the genus Eptesicus as petrophilous and
also synanthropic species could be better predisposed to be infested by the Myiatrombicula mites
switching from another host in the shared habitat.

Among other chigger mites of West Turkestan and adjacent areas, two forms of the com-
plex Willmannium cavus Kudrasova, 1992 were collected and described from E. ognevi, viz.
W. c. iraniensis Kudrasova, 1992 from Iran and W. c¢. mangyshlakiensis Kudrasova, 1992 from
Kazakhstan (Kudrasova 1992). From broader Central Asia, i.e. from habitats similar to those
of West Turkestan inhabited by E. ognevi, larvae (mentioned as “nymphs”) of chigger mites
identified only as “Trombicula spec.” were reported from various other bat species of Mongolia
(Scheftler et al. 2016).

Eptesicus gobiensis Bobrinskoj, 1926

RECORDS. Published data: Fergana (Pamir?) [1], 1 ind., ZIN, leg. N. A. Severcov (Bobrinskoj 1926, 1929, Ognev 1928);
Fergana, 1 ind., leg. N. A. Severcov (Strelkov 1986); Fergana, Uzbekistan, 1 ind., leg. N. A. Severcov (Habilov 1992);
— Iskander-kul [= Iskandarkul] [2], 1 9, ZIN, leg. Russov (Bobrinskoj 1929); Iskanderkul’ [= Iskandarkiil] lake, upper
reaches of the Zaravsan [= ZarafSon] river, 1 ind. (Strelkov 1986); Iskanderkul’ [= Iskandarkil], Gissarskij [= Hisor]
Mountains, 1878: 1 @, ZIN, leg. V. F. Russov (Habilov 1992); — Pamir [3], 1901: 1 ind., leg. A. P. Fed¢enko (Bogdanov
1956a, Habilov 1992); Pamir, 1901, leg. A. P. Fed¢enko (Habilov 1986, 2003); Pamir, 1989[?]: 1 ind., leg. Muratov
& Malinovskij (Habilov 1992); Pamir, “recent record”, leg. R. Muratov (Habilov 2003).

DISTRIBUTION. Eptesicus gobiensis is one of the rarest bats of the Tajikistani fauna. The number
of specimens of this species really originating from the country remains somewhat enigmatic,
it is not clear whether this bat was documented from Tajikistan once, twice, or more times, and
whether only in the second half of the 19th century, or also more recently. Here we try to review
the evidence and real or just possible records.

Originally, Bobrinskoj (1926, 1929) reported two specimens housed in the ZIN collection;
a dry skin (sex undetermined) labelled to be collected at Fergana [®eprana, Farg‘ona] by N. A.
Severcov (no date of collection given), and a female alcoholic specimen collected by Valerian
Fridrihevi¢ Russov at the Iskandarkiil [Mckanmapkya] lake in 1878. The latter specimen seems
to be the least questionable, V. F. Russov really visited the area of Iskandarkdil in 1878, where he
collected zoological material; he died from smallpox shortly after his return to Saint-Petersburg
in January 1879 before he managed to process and publish his collections (Anonymous 1879b).
Russov’s specimen thus gives a foundation to consider E. gobiensis as a part of the fauna of
Tajikistan (see Strelkov 1986, Habilov 1992, 2003, Tadzibaeva & Habilov 2021, and also distri-
bution maps in Kuzakin 1944, 1950, 1965; contra TadZibacva & Habilov 2017a).

The former (Fergana) specimen is more problematic concerning its geographical origin, since
its affiliation to the territory of Tajikistan is based on the variance between the site on its label
and the usual environment of occurrence of this bat, arid montane steppes of Central Asia (see
e.g. Strelkov 1986, Benda & Mashkour 2021). The site name written on the specimen’s label is
Fergana [Farg‘ona] (see Strelkov 1986, Habilov 1992), currently the best known as a town in the
easternmost part of Uzbekistan (sometimes Ferghana in English). However, the town bears this
name from 1924, while originally, after its foundation, its name was Novyj Margelan” [HoBbrit
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Maprenans] (1876—-1907), and later, in 1907-1924, Skobelev” [Cxo6eners]. Fergana had origi-
nally three other meanings; (1) name of the historical Fergana region covering mainly the Fergana
valley [@epranckas gonuna / Farg‘ona vodiysi], an extensive flat basin (ca. 25,000 km?, ca.
400-800 m a. s. 1.) and partly also the surrounding western ranges of the Tien-Shan; (2) name of
the Fergana Mountains [@epranckuii xpeder / baprana Too keipkacsi], part of the Tien-Shan on
the north and north-eastern margin of the Fergana valley; and (3) name of a division of the Russian
Empire, Fergana Province [@epranckas obmacts; Ferganskaa oblast’] in 1876-1924 (renaming
the then conquered Khanate of Kokand), covering the whole Fergana valley and the surrounding
mountains slopes, but also the whole Russian part of the Pamirs (the eastern Pamirs, while the
western Pamirs was then a part of the Emirate of Bukhara and Bukhara Republic, respectively,
until 1924). Therefore, Bobrinskoj (1926: 97; 1929: 234) and Ognev (1928: 557) added also the
note “(Pamir?)” to the specimen locality Fergana, trying to specify the possible area of origin of
the bat with a confusing original labelling.

Nikolaj Alekseevi¢ Severcov (1827—1885) was mentioned as the collector of the “Fergana”
specimen of E. gobiensis by Bobrinskoj (1926, 1929), Ognev (1928), Strelkov (1986), and Habi-
lov (1992), all of them examined the bat personally. Severcov was a renowned Russian explorer
and zoological collector in West Turkestan and adjacent areas and travelled there several times
between 1858 and 1878 (Maslova 1956, 1962). During his travels covering almost the whole
then Russian section of Central Asia, he visited three times the Fergana valley and Fergana
Province, respectively, in the years 1877—1878. The expeditions started in the Fergana valley,
twice from OS (at the southern margin of the Fergana valley, today southern Kirghizstan) in
autumn 1877 and in summer 1878, and once from Andijon (former Andidzan, in present-day
eastern Uzbekistan) in spring 1878 (Anonymous 1879a). While the two journeys starting in O
directed southwards to the Alay and Pamir Mountains, the journey starting in Andijon directed
north-eastwards to the Fergana Mountains. The 1877 southern journey concerned the Pamirs
only marginally in its north-east, but the 1878 journey covered a big part of this mountain region.
However, Severcov named the 1877 journey as the “Expedition to Alay and Pamir” [Qxcreauiris
Ha Adaii u [Tamups] (Sévercov” 1878), while the 1878 journey as the “Fergana Scientific Expe-
dition” [®epranckas Yuenas Dkcnenumiisi] (Sévercov” 1879b), perhaps because of extensive
exploration of the Fergana Province. Therefore, the “Fergana” specimen of E. gobiensis could
originate either from Severcov’s second journey through the Fergana Province in spring 1878,
and the name Fergana on its label could refer to the name of the mountains visited, or from
Severcov’s third journey in summer 1878, and the name Fergana on the label could refer to the
name of the expedition.

The geographical origin of the specimen thus could be found anywhere along the 1878 journey
routes, defined very roughly as follows (in current toponyms): spring 1878: Andijon (present day
Uzbekistan) — Fergana Mountains (Kirghizstan) — Uzun-Ahmat valley — Andijon (Uzbekistan);
summer 1878: O§ (Kirghizstan) — Gul¢o — Alaj valley — IrkeStam — Kyzylart pass (Tajikistan)
— Qarokal lake — Rangkiil lake — Najzata$ pass — Asilkal lake, and back along a similar route
ending in Ozgon (Kirghizstan), 50 km north-east of O$ (see Anonymous 1879a, Sévercov” 1879b,
Maslova 1962). The former journey covered some 700 km, the latter journey some 1500 km at
least, and only the latter journey by its ca. two thirds went through the Pamirs, i.e. present-day
Tajikistan. However, Sévercov” (1879a) published a detailed review of his vertebrate collection
gathered during the Pamir parts of both journeys (autumn 1877, summer 1878); he mentioned only
one encounter with a bat from the Pamirs but he did not specify its species nor genus (Sévercov”
1879a: 61; see under Myotis davidii above). Thus, if the “Fergana” specimen of E. gobiensis really
originates from Severcov’s collection obtained on the journey through the Fergana Province, it
most probably does not come from the Pamir sections of Severcov’s routes, i.e. from the present-
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day Tajikistan. The origin of this bat is more likely in the Fergana Mountains (north-east of the
Fergana valley) or Alay Mountains (south of the Fergana valley), both in present-day Kirghizstan.

A mention of a possible additional specimen of E. gobiensis from the Pamirs was introduced
by Bogdanov (1956a) and repeated again by Habilov (1986, 1992, 2003) as an evidence of the
species from this mountain region. Bogdanov (1956a: 73) wrote as follows: “A. P. Fed¢enko
collected this bat from the Pamirs in 1901, as it was reported by S. I. Ognev (1928) and B. S.
Vinogradov (1935).” [Own translation from Russiant.] However, both mentioned authors reported
on Fedcenko’s specimen of Hypsugo savii collected in 1901 (see also above), although under
its synonyms — Ognev (1928: 561) as Amblyotus caucasicus pallescens (Bobrinskoj, 1926) and
Vinogradov (1935: 27) as Eptesicus caucasicus (Satunin, 1901). Moreover, Vinogradov (1935) did
not mention Eptesicus gobiensis (or E. nilssonii s.1.) at all, while Ognev (1928) mentioned only
the “Fergana bat” concerning the occurrence of E. gobiensis in West Turkestan. Hence, the record
mentioned by Bogdanov (1956a) represents a synonym misinterpretation and not a real record
of E. gobiensis from the Pamirs. Bogdanov (1956a) also introduced another error, he mentioned
the explorer Aleksej Pavlovi¢ Fed¢enko (1844—1873) as the collector of the bat, although it was
collected by his son, botanist Boris Alekseevi¢ Fedcenko (1872—1947). Nevertheless, such an
error is understandable, since both naturalists travelled and collected in West Turkestan, just in
different periods; on the other hand, Ognev (1928), Bobrinskoj (1926), Vinogradov (1935), and
Serbin (1968) mentioned the collector’s name correctly.

The last possible record of E. gobiensis from Tajikistan was indirectly reported by Habilov
(1992: 332), who noted as follows: “Recently (Muratov & Malinovskij 1989), a report appeared
again on a finding of this species from the Pamirs.” [Own translation from Russian*.] However,
this very simple note remains without any additional details and the “report by Muratov & Mali-
novskij 1989” is not included in the reference list in Habilov (1992, 2003) or in papers by other
authors, and most probably, it does not exist (it perhaps represents just a personal communication,
see below). Later on, Habilov (2003: 41) reported on the occurrence of E. gobiensis in Tajikistan
as follows: “The Gobi serotine. It was only mentioned by A. P. [!] Fed¢enko from the Pamirs, but
we do not have any other report [on its occurrence]. // [...] // Regarding the Pamirs, it remains the
least studied region of Tajikistan concerning bats. Until recently, there are undoubtedly known
[...]just findings of the whiskered bat (at the Agilkiil lake) and the Gobi serotine that was recently
apparently found again in the Pamirs (personal communication by R. Muratov).” [Own translation
from Russiani.] This somewhat condradictory statement suggests that a recent record of E. gobi-
ensis is perhaps available from the Pamirs, on the other hand, it remains slightly mysterious, why
such a significant record had not yet been properly published. Thus, we regard the presence of
this bat in the Tajikistani section of the Pamirs as uncertain, until full information on the “recent
record” is available. Recently, Habilov & Tadzibaeva (2020d, 2021b) and Tadzibaeva & Habilov
(2021) regarded the presence of E. gobiensis in the Pamirs as confirmed; the latter two sources
clearly reported on a single record from the Pamirs (besides that from Iskandarkdal), but it is not
clear whether they consider the “Fed¢enko’s record” or the “recent record”.

T original text reads as follows (Bogdanov 1956a: 73): “B 1901 r. A. I1. ®eauenko 100bUT 3TOrO KOXKaHKa Ha [lamupe,
o yeMm coobmaer C. U. Ornes (1928) u b. C. Bunorpazos (1935).”

* original text reads as follows (Habilov 1992: 332): “B nocnennee Bpems (Myparos, ManunoBckuii, 1989) BHOBB
MOSIABUIIOCHh COOOIIEHUE O HaXO/Ke 3Toro Buaa Ha [lamupe.”

1 original text reads as follows (Habilov 2003: 41): “T'o6uiickuii koskaHok. Ykazan A. I1. ®exuenko mst [lamupa, npyramu
CBEIEHMSIMU MBI He pacriosioraeM. // [...] // Uro kacaercst [lamupa, To OH, B IUTaHE HCCIIEAOBAHUS PHIKOKPBUIBIX, OCTAETCS
[I0Ka HaUMEHee M3y4eHHBIM paifoHoM Ta/pkuKHCTaHa. Jl0 HACTOSIIET0 BPEMEHH, OTCIONA JOCTOBEPHO M3BECTHHI |...]
JIMIIb HAXOAKHU yCaToH HOUHHIEI (y 03. SIIIMIBbKYIIb) U TOOMIICKOro KoXKaHKa, KOTOPBII HelaBHO, Ka)KeTCsl BHOBb HalIeH
Ha [Tamupe (1uuHoe coobienue P. Myparosa).”
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Moreover, the fixed status of E. gobiensis in the fauna of Tajikistan seems to be not completely
accepted, this extremely rare bat is not covered by the Red Data Book of Tajikistan (Saidov et
al. 2017, Tadzibaeva & Habilov 2022), where almost all bat species of the country are included
except those most common. Nevertheless, E. gobiensis certainly represents a legitimate part of
the bat fauna of Tajikistan, at least due to the old record from Iskandarkil in the western part of
the country (see above).

The Tajikistani part of the distribution range of E. gobiensis (in its nominotypical form) repre-
sents a part of its western margin (see the review by Benda & Mashkour 2021). This species is
extremely rare in West Turkestan, it remains unknown from Turkmenistan and Uzbekistan, it is rare
in Tajikistan and Kirghizstan, one specimen is known from Afghanistan. Slightly more abundantly
it was recorded in eastern Kazachstan, and the centre of its distribution lies in the arid mountain
plateaus of East Turkestan and southern Mongolia (Dobson 1879, Bobrinskoj 1929, Butovskij et
al. 1985, Strelkov 1986, Dolch et al. 2007, Benda & Gaisler 2015).

VARIATION. The West Turkestani populations of Eptesicus gobiensis were originally assigned to
E. nilssonii (von Keyserling et Blasius, 1839), a similar but not closely related congeneric spe-
cies occurring in the boreal forest zone of the Palacarctic (Bobrinskoj 1926, 1929, Ognev 1927,
1928, Kuzékin 1944, 1950, 1965, Ellerman & Morrison-Scott 1951, Bogdanov 1956a, Strelkov
1963, 1981, Corbet 1978, Strelkov & gajmardanov 1983, Habilov 1986, Koopman 1993, 1994).
However, presenting the first records of this bat in West Turkestan (“Fergana” and “Iskandarkal”
bats), Bobrinskoj (1926, 1929) affiliated them to a newly described subspecies, Eptesicus nilssonii
kashgaricus Bobrinskoj, 1926*. This conception was accepted by Ognev (1928), but subsequent
authors mostly abandoned it and for the designation of all Central Asian mountain arid steppe
populations they used the name E. nilssonii gobiensis Bobrinskoj, 1926, with the name kashga-
ricus Bobrinskoj as a synonym (Kuzakin 1944, 1950, 1965, Ellerman & Morrison-Scott 1951,
Strelkov 1963, 1981, Corbet 1978, Strelkov & gajmardanov 1983, Butovskij et al. 1985, Koopman
1994). Strelkov (1986), suggested to split E. nilssonii and E. gobiensis based on morphological

* Bobrinskoj (1926: 96-97) described simultaneously three subspecies of Eptesicus nilssonii from Central Asia, viz. E. n.
gobiensis based on a single male specimen collected at “Burhastej-tala (vost. okone¢nost’ Gobijskogo Altad)” [Bypxacreii-
Tana (BocT. okoHeuHocTh I'obuiickoro Anras)] (= NE of Cogtcecij, eastern Gobi Altai Mts., south-central Mongolia; ca.
43°50°N, 105°45’E, ~1450 m a. s. |.; see Benda & Mashkour 2021, cf. Przeval’skij 1888) by explorer and collector Nikolaj
Mihajlovi¢ Przeval'skij (also spelled Przhevalsky or Przewalski; 1839-1888) on 18 August [= 30 August NS] 1873; E. n.
centrasiaticus based on six specimens from various sites of eastern Tibet, two males, the holotype and paratype, originating
from “USel’e Hatu bliz oz. Russkogo (Orin-nor)” [Ymense Xary 61u3 03. Pycckoro (Opun-Hop)] (= Khatu canyon, near
the Russkoe / Orin Nur / Ngoring lake, ca. 220 km SW of the Koko Nor / Qinghai lake [NE Tibet / Qinghai Province,
China]; ca. 35°50°N, 97°30’E, ~3500 m a. s. L.; cf. Kozlov 1906) collected by explorer and geographer Petr Kuz'mi¢
Kozlov (1863-1935) on 30 June [= 13 July NS] 1901 and in ‘June 1901”, respectively (remaining four paratypes came
from three sites in the Nan Shan / Qilian Mountains and were collected by N. M. Przeval'skij in 1879 and 1884, and by
P. K. Kozlov & Vsevolod Ivanovi¢ Roborovskij (1856-1910) in 1895; for details see also Bobrinskoj 1929: 232); and
E. n. kashgaricus based on two syntype specimens, an individual of unidentified sex from “Hrebet Russkij (Hotan-tag)”
[Xpebet Pycckuii (Xoran-tar)] (= Russkij [Russian] Mountains, central part of the Kunlun Shan Mts. [East Turkestan
/ Xinjiang Province, China], centred to ca. 36°40°N, 83°30’E; it roughly corresponds with the locality of the following
specimen) collected by N. M. Przeval'skij in May 1885, and a male from “Kara-saj, sev. skl. hreb. Russkogo” [Kapa-cait,
ceB. cKIL xpe0. Pycckoro] (= Kalasayicun/Karasay, northern slope of the Russkij [Russian] Mountains, central part of the
Kunlun Shan Mts. [East Turkestan / Xinjiang Province, China]; 36°46°N, 83°49”E, ~2970 m a. s. 1., cf. P&vcov” 1895)
collected by explorer Mihail Vasil'evi¢ Pevcov (1843—-1902) in July 1890.

All above mentioned type specimens of the three names are housed in the ZIN collection (Baranova et al. 1981: 15).
Besides the enumeration of the type specimens, the latter authors restricted one of the syntype specimens of kashgaricus
Bobrinskoj as a lectotype, and besides another syntype, they mentioned also five additional specimens from Przeval’skij’s
and Pevcov’s collections as paralectotypes (contra Bobrinskoj 1926, 1929). However, these definitions are unjustified,
the type series of the name kashgaricus Bobrinskoj consists of two syntypes and both their collection sites remain the
type locality of this name.
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and ecological differences between the respective populations. This species separation was then
broadly accepted, also concerning the West Turkestani populations (see Pavlinov & Rossolimo
1987, 1998, Nader & Kock 1990, Corbet & Hill 1992, Habilov 1992, 2003, Borisenko & Pavli-
nov 1995, Horacek et al. 2000, Simmons, 2005, Artyushin et al. 2012a, Benda & Gaisler 2015,
Art(i8in et al. 2018, Habilov & Tadzibaeva 2020d, 2021b, Benda & Mashkour 2021, Tadzibaeva
& Habilov 2021). Based on molecular genetic and additional morphological analyses, Artyushin
et al. (2012a) suggested to regard E. gobiensis conspecific with E. bobrinskoi from Kazakhstani
lowland deserts, a phylogenetic relation that was suggested already by Strelkov (1986). The West
Turkestani mountain populations of E. gobiensis are now considered a nominotypical form, E. g.
gobiensis Bobrinskoj, 1926 (cf. Strelkov 1986, Artyushin et al. 2012a, Benda & Gaisler 2015,
Benda & Mashkour 2021).

Hypsugo savii (Bonaparte, 1837)

REcORDS. Original data: Tuto [1], above a small lake, 7 May 2016: det. & rec. calls of several foraging inds.; — Qarago¢
[2], above a small lake, 9 May 2016: net. 1 @ (Fig. 92; NMP 95734 [S+A]; cf. Habilov & TadZibaeva 2016b), 15 May
2016: net. 1 Q@ (HSU pb6223 [S+A]; cf. Habilov & Tadzibaeva 2016b), det. & rec. calls of several foraging inds.; — Magov
[3], garden (Fig. 93), 18 May 2016: net. 1 © (NMP 95770 [S+A]; cf. Habilov & TadZzibaeva 2016b, TadZibaeva & Habilov
2019b). — Published data: Pamir [4], 1901: 1 &, ZIN, leg. B. A. Fed&enko (Bobrinskoj 1926, Ognev 1928, Vinogradov

Fig. 92. Portrait of Hypsugo savii (Bonaparte, 1837) from Qaragoc¢. Photo by A. Reiter.
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Fig. 93. Abandoned gardens along the Magov stream at the Magov village, a locality of documented occurrence of four bat
species, Rhinolophus ferrumequinum, Myotis blythii, M. davidii, and Hypsugo savii. Photo by A. Reiter (18 May 2016).

1935); Pamir, unspecified (Bobrinskoi 1931, Kuzékin 1950, Bogdanov 1953a); — near Gandzino [= Gangina] [5] (Vahs
river valley), summer 1964-1965 (incl. 20 July 1964): 2 33, 9 9, fissure in a sandstone wall, 4 July and 18 July 1964:
obs. a colony 12 inds. (Serbin 1968); — foothils of the northern slope of the Turkestanskij [= Turkiston] Mountains, near
Dahana kishlak [6], mine 4, 7 March 1976: coll. 1 &, 18 December 1977: coll. 2 @ Q (Habilov 1980, 1992, TadZibaeva
2018, Habilov & Tadzibaeva 2020a), mine 4, 11 December 1976: exam. 1 &, 1 @, 12 June 1977: exam. 1 & in a ceiling
fissure, mine, 25 March 1978: exam. 2 3, 2 99, 26 March 1978: exam. 1 & (Habilov 1992, TadZibaeva 2018, Habilov
& Tadzibaeva 2020a); — near Tangi Surh [= Surh] [7], left bank of the Isfara river, mine, 22 January 1977: obs. 1 J,
1 @, coll. 1 @ (Habilov 1980, 1992, TadZibaeva 2018); — foothils of the Zeravsanskij [= ZarafSon] Mountains, near
Sing kishlak [8], abandoned mine, 23 February 1977: coll. 1 &, 1 Q (Habilov 1980, 1992); near Sing, Dahoni ob mine,
13 January 2020: exam. 1 @ (Habilov & TadZibaeva 2020b); — Kuraminskij [= Kurama] Mountains, near Adrasman [=
Adrasmon] [9], 31 October 1977: coll. 1 Q@ (Habilov 1980, 1992), 25 November 1978: exam. 2 33, 3 29 (Habilov 1992);
— Mogol-Tau [= Mogoltau] Mountains, near Cajruh-Dajron [= Coruh-Dajron] [10], abandoned mine, 8 January 1978:
coll. 1 Q@ (Habilov 1980, 1992), 2 December 1978: coll. 1 & (Habilov 1992); mine near Coruh-Dajron, January 1977:
exam. 1 ind. (Medvedev 1992); Mogol-Tau [= Mogoltau] Mountains, near Cajruh-Dajron [= Coruh-Dajron], abandoned
mine, 25 November 1978: exam. 2 33, 3 99, 27 January 1980: exam. 1 @ (Tadzibacva & Habilov 2019a); — Zeravian
[= ZarafSon] river valley, near Majkata [= Majkatta] kishlak [11], 21 & 24 March 1979: coll. 1 &, 1 @, leg. R. Muratov
(Habilov 1992); — Babatag Mountains, near Cuéaly [= Cuzali] kishlak [12], 22 March 1973: coll. 1 &, leg. G. Zarubin
(Habilov 1992); — near Kul'’kent [= Kiilkand] [13], small mine, ceiling fissure, 24 April 1980: coll. 1 & (Habilov 1992,
Tadzibaeva 2018); — 11 km north-east of Isfara [14], 12 November 1978: exam. 4 33, 5 @9 (Habilov 1992, Tadzibaeva
2018); mines in vicinity of Isfara, January 1983: exam. 1 &, 1 @ (Medvedev et al. 1984); — Zeravian [= ZarafSon] river
valley, near Garibak [= Garibak] [15], rock fissures in the river bank, 13 February 1979: exam. 2 33, 4 QQ (Habilov
1992, Tadzibaeva & Habilov 2017a); — northern slope of the Zeravs§anskij [= ZarafSon] Mountains, Rudaksaj [= Padrud]
[16], 12 February 1979: exam. 1 &, 1 Q (Habilov 1992, Tadzibacva & Habilov 2017a); — Kuraminskij [= Kurama] Moun-
tains, near Zarnisor [17], Poj-bulok mine, 1240 m a. s. 1., 25 February 2016: exam. 1 & (TadZibaeva & Habilov 2017b,
2018); — near Dahana [18], Guzlon Range, Isfara district, water reservoir, 5 July 2019: net. 2 99 (TadZibaeva & Habilov
2019c¢, Habilov & Tadzibaeva 2020a, 2021a).
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DISTRIBUTION. Hypsugo savii is distributed mainly in the Mediterranean zone of the south-western
Palaearctic (Corbet 1978, Horacek et al. 2000, Kipson et al. 2023); in Asia it occurs in the Medi-
terranean part of the Middle East, in Transcaucasia, Turkestan, and Afghanistan (Bobrinskoj 1926,
Benda et al. 2006, 2012, Benda & Gaisler 2015). It belongs to medium-frequent bat species in the
southern and eastern regions of West Turkestan (Kuzakin 1965, Strelkov et al. 1978, Butovskij et
al. 1985, Rybin et al. 1989, Habilov 1992, etc.). The Tajikistani occurrence area of H. savii forms
the eastern and southern margin of the distribution range of this bat in West Turkestan and in Asia
as well. This range margin continues from southern Tajikistan southwards to central Afghanistan
and north-eastern Iran (Benda et al. 2012, Benda & Gaisler 2015) and from northern Tajikistan
to southern Kirghizstan, eastern Kazakhstan, and western East Turkestan, where the northern
and eastern limits of the species distribution in Asia are found (Bobrinskoj 1929, Butovskij et al.
1985, Rybin et al. 1989).

Our new records from Tajikistan contribute to the depiction of the eastern margin of the spe-
cies range in West Turkestan rather significantly; until now, only three records of H. savii were
known from the southern half of the country (Fig. 94). In the Amudaré Basin in its broad sense,
the southernmost site was available from near Gangina (37°55°N, 68°41’E; Serbin 1968). The
new record from Qaragoc¢ (37°44°N, 69°40°E) represents the southernmost locality in Tajikistan
and also in the whole West Turkestan (Fig. 94, see also Bobrinskoj 1918, Strelkov et al. 1978);
however, this is just a minute prolongation of the range to the south from the former southernmost
site, Gursun Magdan Kén1 in eastern Turkmenistan (formerly Svincovyj Rudnik [CBunIOBEII

‘
2

Fig. 94. Records of Hypsugo savii (Bonaparte, 1837) in Tajikistan; squares — new records, circles — published records.
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Pynauk], 37°52°N, 66°27’E; Strelkov et al. 1978), representing a distance of about 15 km in the
latitudinal direction.

In Tajikistan, H. savii ranks among medium-frequent bats (Fig. 94), at least 18 record sites
are known mainly from the western section of the country. The localities are situated mostly in
medium-high areas with only a slight coverage of high altitudes; the available records of H. sa-
vii come from a very wide altitudinal range of around 3300 m, with some three quarters of the
records originating from the sites above 900 m a. s. 1. (Fig. 10, Table 3). Since this bat inhabits
mainly the low mountains in the altitude span of 900-1300 m a. s. L, its range in Tajikistan is
divided into four spots separated by high mountain ranges (Fig. 94). Our records come from a very
small altitudinal range compared to the whole site list (589 m), despite this, the statistics of the
altitudinal distribution of these three sites are very similar to those of all sites (Fig. 11, Table 4).

Bobrinskoj (1926: 98) first reported on a male specimen of Eptesicus caucasicus (= Hypsugo
savii) collected by Boris Alekseevi¢ Fedcenko (1872—1947) during his travel to the Pamirs. This
specimen under the same species name was mentioned again by Ognev (1928: 561), Bobrinskoj
(1929: 231), Bobrinskoi (1931: 267), and Vinogradov (1935: 270), and their reports of this bat
(under the currently valid species name) by several subsequent authors (Kuzakin 1950, Bogda-
nov 1953a, Serbin 1968, Habilov 1986, 1992, 2003). On the other hand, Bogdanov (1956a) and
again Habilov (1986, 1992, 2003) erroneously assigned the Fed¢enko’s specimen to Eptesicus
gobiensis (as E. nilssonii s.1.), perhaps being confused by the genus names used for this bat by
the previous authors (cf. Bobrinskoj 1926, 1929, Ognev 1928, Bobrinskoi 1931, Vinogradov
1935). Interestingly, the same authors (Bogdanov 1953a, Habilov 1986, 1992, 2003) reported this
specimen parallelly also under its correct identification (for details see under E. gobiensis above).
Nevertheless, all authors mentioned the specimen to originate just from the Pamirs, without any
close geographical specifications.

The bat fauna of the Pamirs is poor, only few species were documented from this mountain
complex and records of two species from the Pamirs remain uncertain, of Eptesicus gobiensis
and of Hypsugo savii. In both these species, the published data do not allow to determine with
certainty the geographical origin of the specimens reportedly coming from the Pamirs. For a review
concerning the finding/s of E. gobiensis see above. The evidence on the possible provenance of
the specimen of H. savii from the Pamirs could be reconstructed as follows.

The botanist B. A. Fed¢enko travelled to the Pamirs for the first time as a fellow-traveller of
his mother, botanist Ol'ga Aleksandrovna Fedcenko (1845-1921) in the summer 1901. A year
later he published a travel report (Fed¢enko 1902), while the first scientific results of the trip were
published by his mother two years later (Fed¢enko 1903). Fed¢enko (1902) described mainly
traveller’s impressions from the trip, a rough botanical review of the visited landscapes, and gave
only few notes on the observed and/or collected animals. He reported on collections of various
insects and other invertebrates made several times during the travel, twice on the collections of
reptiles and once on bats. However, Fed¢enko (1902: 277) mentioned the collected bats only
concerning the several-day stay of in OS (in present-day Kirghizstan) at the beginning of the trip
(before 25 June [= 8 July NS] 1901). This report indicates that the concerned specimen of H. savii
from “the Pamirs” in fact originates from the Os Province of Kirghizstan and not from Tajikistan.
However, this problem could be solved only by a detailed check of the travelling diaries of B. A.
Fedc¢enko (if they still exist).

The specimen labelling as from “the Pamirs” may be linked with two meanings; either refer-
ring to the real origin of the bat from the Pamirs, i.e. from the easternmost part of Tajikistan (see
below), or just to the name of the research trip, which was generally mentioned as the “Fed¢enko
Pamir Expedition”, and the geographical area of the potential origin of the specimen may thus be
wider. If the locality concerns the whole visited route of the trip, the most probable origin of the
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H. savii specimen is O§, mentioned by Fedcenko (1902) as a site of bat collection, although the
whole route of the trip between OS and ISkos§im could be taken into consideration. This route* (ca.
850 km of direct distance, without turns-off) followed almost exactly the course of the present-
day “Pamir Highway” between OS (southern Kirghizstan; 40°32°N, 72°48°E) and Horug (south-
eastern Tajikistan; 37°29°N, 71°33°E) and along the Pang river valley it continued southward to
I8kosim (36°44°N, 71°37°E).

However, if the provenance of the H. savii specimen in “the Pamirs” really refers to the
Pamirs, the origin of the bat lies within the Tajikistani area. Fed¢enko (1903: 239-240) described
the route of the research trip in 1901 day by day*, she exactly differentiated between the Pamir
territory s.str. and other passed territories. The Pamir territory is described with most accuracy,
while other territories, namely the Alay Mountains in the north-east and the Shughnan county
(the part of the Pamirs belonging at that time to the quasi-independent Emirate of Bokhara) in
the south-west just briefly. As the Pamirs she designated the part of the visited area of extreme
altitudes between the Kyzylart pass (39°23°N, 73°19’E , 4282 m a. s. l.) in the north-east and the
Kojtezek pass (37°29°N, 72°47’E, 4275 m a. s. 1.) in the south-west, i.e. about 345 km of direct
distance (without numerous turns-off)f. The expedition passed this route between 3 and 20 July
[= 16 July — 2 August NS] 1901 and again on 1-9 August [= 14-22 August NS] 1901 on the
way back. Fed¢enko (1903) reported altogether 12 sites on this route*, at the altitude range of
36504250 m a. s. l. (median 3926 m); however, some of these sites were still covered by snow
during the way to the Kojtezek pass according to Fed¢enko’s (1902) description. (The whole route
— 21 sites visited between 25 June and 16 August 1901 — was made in the approximate altitude
range of 9804250 m a. s. 1. with the median of 3720 m.) One of the 12 stops on the route through

* Fed¢enko (1903: 239-240) described the course of the Pamir journey as follows (current state territory: date: original
site name [current site name (if differs); coordinates, altitude]): Kirghizstan: 25 June [= 8 July NS] 1901: Os" [Oms = OS;
40°32°N, 72°48’E, 985 m a. 5. 1.]; — [26 June [= 9 July NS] 1901:] pereval” Cigir&ik” [mepeBans Uurupunks = Cyjyréyk
/ Ak-Orge pass; 40°15°N, 73°19°E, 2402 m a. s. 1.]; — 27 June [= 10 July NS] 1901: Gul'$a [Tymsma = Gulés; 40°19°N,
73°27°E, 1548 m a. s. L.]; — 1 July [= 14 July NS] 1901: Taldyk” [Tanngsixs = Taldyk pass; 39°46°N, 73°10’E, 3590 m
a. s. 1.], Sarytas” [Capsitams = Sary-Tas; 39°44°N, 73°15’E, 3162 m a. s. 1.]; — 2 July [= 15 July NS] 1901: Bordaba
[Bopmaba; 39°32°N, 73°16’E, 3395 m a. s. .]. Tajikistan: 3 July [= 16 July NS] 1901: Markansu [Mapkasucy; 39°17°N,
73°22°E, 3980 m a s L.]; — 4-5 July [= 17-18 July NS] 1901: ozero Kara-kul’ [o3epo Kapa-xyns = Qarokil lake; ca.
39°03°N, 73°23’E; 3892 m a. s. 1.]; — 6 July [= 19 July NS] 1901: Muskol” [Myckoas = Muzkol, Tajikistan; 38°44°N,
73°32’E, 4095 m a s 1.]; — 7 July [= 20 July NS] 1901: podosva perevala Ak"-Bajtal” [monomBa nepeBana Axb-baiitans
= foots of the Okbajtal pass; ca. 38°36°N, 73°32’E, ca. 4250 m a. s. 1.]; — 8 July [= 21 July NS] 1901: uro¢is¢ Gurum-
dy [ypounurk Typymast = Gurumdy; 38°30°N, 73°51°E, 3997 m a s 1.]; — 9 July [= 22 July NS] 1901: urocisé Cicikty
[ypounurh Ynunkrer = Cedekty; 38°20°N, 74°01°E, 3795 m a s 1.]; — 1014 July [= 23-27 July NS] 1901: Pamirskij
post” [[Tamupcxuii mocts = Murgob; 38°10°N, 73°58°E, 3650 m a. s. 1.]; — 15 July [=28 July NS] 1901: Karasu [Kapacy;
38°01°N, 73°56°E, 3765 mas 1.];— 16 July [= 29 July NS] 1901: uroidé Catyr”-ta§" [ypounmrb Yarsips-ramrs = Catyrtas
rock; 37°49°N, 73°38’E, 3960 m a. s. 1.]; — 17 July [= 30 July NS] 1901: ozero Sassyk”-kul’ [o3epo Cacchlkb-Kynb =
Sasyqkiil lake; 37°42°N, 73°12°E, 3820 m a. s. 1.]; — 18 July [= 31 July NS] 1901: ozero Agil'-kul’ [03epo Surmmb-Kyib
= Agilkal / Yashilkul lake; ca. 37°46°N, 72°57°E, ca. 3720 m a. s. 1.]; — 19 July [= 1 August NS] 1901: uro¢isé Hadza-
Nazar” [ypounirb Xomka-Hazaps = now an unnamed site at the confluence of the Gurumdy and Sulu-Tagarkaki rivers; ca.
37°32°N, 72°55’E, 4030 m a. s. 1.]; — 20-31 July [= 2—13 August NS] 1901: pereval” Koj-tezek” [mepeBans Koii-Tesexn
= Kojtezek pass; 37°29°N, 72°47°E, 4275 m a. s. 1.] — uSel’e U¢"-kol” [yimenbe Yub-kons = Uckol canyon; ca. 37°33°N,
72°39’E, ca. 3650 m a. s. L.] — Horog" [Xopors = Horug; 37°29°N, 71°33’E, 2105 m a s L.]; — IskaSim” [Mmkamums
= I8kosim; 36°44°N, 71°37°E, 2525 m a s 1.]; — 1-9 August [= 14-22 August NS] 1901: way back across the Pamirs
along the same route (Sasyqkiil — Catyrta§ — Karasu — Murgob — Gurumdy — Qarokiil). — Kirghizstan: 10-16 August [=
23-29 August NS] 1901: Bordaba — Os.

+ Fed¢enko (1909: 457-458) described the Pamir journey of the explorer and botanist Fedor Nikiti¢ Alekséenko (1882—
1904) made in 1901 and delimited it by the Kyzylart pass in the north and Pamir river in the south (the journey in its
first third overlapped with the journey of B. A. Fed¢enko & O. A. Fed¢enko), while the other parts of the route were not
described as they did not concern the Pamirs s.str.
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the Pamirs thus could have been the locality of collection of the H. savii specimen. In the map
of H. savii records in Tajikistan (Fig. 94), we depicted the area of the ASilkdl lake, situated at ca.
3720 m a. s. 1., close to the median altitude of the whole route of the Fedéenko Pamir journey.

EcHoLocaTION. Echolocation calls of foraging individuals of Hypsugo savii were recorded at
two sites during our research in Tajikistan, above small water bodies (Qarago¢ and Tuto). The
echolocation characteristics of this bat are rather conservative throughout the distribution range
and without significant geographical variation in the peak frequency, which lies in the range of
32.0-40.1 kHz in the European and Middle Eastern populations (Zingg 1988, Russo & Jones 2002,
Obrist et al. 2004, Benda et al. 2006, 2012, Papadatou et al. 2008, Javanbakht & Shahabi 2015,
Benda & Uhrin 2017, our own data). Although we recorded this species acoustically at two sites in
Tajikistan, only one sequence with three particular pulses was suitable for measuring (Fig. 95). The
pattern of the calls conforms to those registered in other parts of the species range (see references
above) and allowed us to attribute these calls to this species (Table 5); this was confirmed also by
the simultaneous netting of two individuals at one site of call detection (Qaragoc).

VARIATION. External and cranial dimensions of the newly collected Tajikistani specimens of
Hypsugo savii are shown in Table 11. For the material examined see above.

The West Turkestani populations of H. savii, including those of Tajikistan, are considered to be
a part of the Asian subspecies of this bat, H. s. caucasicus (Satunin, 1901) (Kuzékin 1944, 1950,
1965, Bogdanov 1953a, Strelkov 1963, 1981, Corbet 1978, Baranova et al. 1981, Butovskij et
al. 1985, Horacek & Hanak 1986, Rybin et al. 1989, Habilov 1992, Koopman 1994, Horacek et
al. 2000, Horacek & Benda 2004, Lopez-Baucells 2019a). Although Benda et al. (2006) doubted
the validity of this subspecies based on the revision of morphological characters that were used
for its separation from the nominotypical European form, results of a recent molecular genetic
analysis (Balog 2023) conform with the separate position of the eastern Mediterranean / Asian
populations. The subspecific status of H. s. caucasicus thus seems to be justified. This form was
originally described as Vesperugo (Vesperus) caucasicus by Satunin (1901: 462) based on two
specimens from Tiflis [= Tbilisi, Georgia; 41°41°N, 44°48°E) as a sister species to European
Hypsugo savii, occurring in the Caucasus (for the number and origin of the type specimens see
Satunin 1896 and Satunin” & Radde 1899).
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Fig. 95. Spectrogram of the echolocation calls of Hypsugo savii (Bonaparte, 1837); an individual foraging at a small lake
in Tuto, 7 May 2016.
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However, two other names that are included within the synonymy of H. savii were created
for the Turkestani populations of this bat, at least one of them was considered valid also for the
Tajikistani populations of H. savii. The older of these names is Eptesicus tamerlani Bobrinskoj,
1918, its description is based on four specimens collected by Nikolaj Alekseevi¢ Bobrinskoj in
“Augustiae Tamerlani, praefectura Baisunensis (vulgo dicitur «Baisunskoe bekstvo»), Buchara”
(= Tamerlan’s canyon, Boysun district, Emirate of Bokhara [Uzbekistan]; ca. 38°18’N, 67°15°E)
on 9 June [22 June NS] 1914 (Bobrinskoj 1918: 13). The holotype and paratypes are housed in
the ZIN collection (Baranova et al. 1981: 15), the type locality is situated about 70 km west of
the western border of Tajikistan, however, it was never mentioned concerning the Tajikistani
bats. Bobrinskoj (1918: 13) described it as a bat very similar in body size to Eptesicus caucasicus
(Satunin, 1901) (= H. savii), but differing from it by a much paler colouration of the pelage. This
species was considered valid (although in combination with three different genus names) besides
Bobrinskoj (1918) also by Bobrinskoj (1925) as Vespertilio tamerlani and by Ognev (1927) as
Amblyotus tamerlani.

Another name is Eptesicus caucasicus pallescens Bobrinskoj, 1926, it was described based on
a series of five syntypes collected by two famous Russian explorers in the south-western part of
East Turkestan (Bobrinskoj 1926: 97), by Nikolaj Mihajlovi¢ Przeval'skij in “USel’e r. Mol'dza
na sev. okr. hreb. Russkogo” [ Vmense p. Monbka Ha ceB. okp. xpebd. Pycckoro] (= Moldja river
canyon at the northern margins of the Russkij Mountains [= Moleqie river canyon in the central
part of the Kunlun Shan Mountains, East Turkestan / Xinjiang Province, China]; 37°07°N, 84°31’E,
ca. 2335 m a. s. 1.; see Przeval'skij 1888) on 4 May [16 May NS] 1885, and by Mihail Vasil'evi¢
Pevcov at “Urocise Tohta-hon v tiznokasgarskih gorah” [ Vpouwuie Toxra-XoH B I’KHOKaIITrapcKux
ropax] (= Tohtahon in the South-Kashgarian Mountains [= cf. Yasi Pulong, Kargilik District,
Kashgar Prefecture, East Turkestan / Xinjiang Province, China]; 37°04°N, 77°06’E, ca. 3050 m
a. s. L.; see Pévcov” 1895) in the late summer 1889. Later on, Bobrinskoj (1929: 227) specified
two specimens (male? and male) coming from the former site, and three males coming from the
latter site; he also defined one specimen (3?, ZIN 13901, coll. Przeval'skij) as a lectotype and
the four remaining specimens thus represent paralectotypes (see also Baranova et al. 1981: 14).
Hence, the Moleqie river canyon became the type locality of this name, and this site is situated
ca. 830 km east of the Tajikistani eastern border.

Besides the type series from south-western East Turkestan (Moleqie river canyon, Yasi Pulong
region), Bobrinskoj (1926, 1929) and Ognev (1928) affiliated to this subspecies an additional
specimen from Suba$ [Cy6ari], central East Turkestan (= Subashi temple, oasis of Kuga, Aksu
Prefecture, East Turkestan / Xinjiang Province, China; 41°51°N, 83°03’E; 1240 m a s 1.), col-
lected by traveller and ornithologist Mihail Mihailovi¢ Berezovskij (1848—1912), and mainly,
the Fedcenko’s bat from the Pamirs; all these specimens are housed in the ZIN collection (Bob-
rinskoj 1929). Thus, Eptesicus caucasicus pallescens is the first name given to the Tajikistani
populations of H. savii.

Describing E. c. pallescens, Bobrinskoj (1926: 98) added a note on E. tamerlani as follows:
“After the comparison of the cotypes [= type series] of Ept. tamerlani Bobr[inskoj,]. 1918 with the
cotypes [= syntypes] of Ept. caucasicus Sat[unin,]. 1901, it seems to be clear that the Bokharan
form [= E. tamerlani] is very closely related, or even identical, to the Caucasian one (it is possible
that famerlani is slightly paler than caucasicus, but this is hard to elucidate from the alcoholic
specimens).” [Own translation from Russian*.]

* original text reads as follows (Bobrinskoj 1926: 98): “Kax ynanocs BEISCHUTE U3 CpaBHEHUS THIIOB Ept. tamerlani Bobr.
1918 ¢ xorunamu Ept. caucasicus Sat. 1901, Gyxapckas hopma odeHb OIH3Ka, eCM He TOKACCTBEHHA, C KABKa3CKOM
(BO3MOXKHO, 4TO famerlani HECKOJBKO CBETICH caucasicus’a, HO BBISICHUTB 3TO 1O CIIUPTOBBIM AK3EMILI. TPYIHO).”
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A more complex view of the Asian forms currently considered H. savii was given by Bobrinskoj
(1929: 227-228), he noted as follows: “The inaccuracy of Satunin’s description of E. caucasi-
cus led me to make in 1918 a mistake in describing as a new species E. tamerlani from Central
Bokhara. Possessing at present two cotypes [= syntypes] of E. caucasicus (original label, written
in Satunin’s own hand “Vesperus borealis caucasicus Satunin. Tiflis. XI 957), I can assert that
the Bokharian form [= E. tamerlani] is very similar, if not identical, to the Caucasian one (it is
possible that the tamerlani is somewhat lighter in colour, but as specimens are in alcohol, a solu-
tion is most difficult). To my description of 1918 I can add that in E. caucasicus (I mean all three
subspecies): 1) the last caudal vertebra and the distal half of penultimate vertebra (sometimes
the whole of it) are free, so that the end of tail projects beyond membrane for 1.5-2.5 mm, 2)
fourth finger exceeds the combined length of metacarpal and first phalanx of fourth finger by
0.5-2 mm, 3) in all specimens of caucasicus and pallescens examined the tragus possesses but
one lobe on the base of outer border, so that two basal lobes in some specimens of tamerlani is
not characteristic for the species, 4) seventh palatal ridge divided, 5) teeth as in E. nilssoni and
apex of outer incisor reaching level of secondary cusp of inner one. // Range. [...] this essentially
mountainous species ranges from Central Transcaucasia through Russian [= West] Turkestan into
East-Turkestan, where it appears to be rather common.”

So, Bobrinskoj (1926, 1929) unified his descriptions of “small-sized Eptesicus” (= Hypsugo)
into one broadly distributed Asian species, E. caucasicus, with three subspecies. This conception
was accepted by some authors (Ognev 1928, Bobrinskoi 1931, Vinogradov 1935). However, all
the subsequent authors considered the names caucasicus Satunin, tamerlani Bobrinskoj, and
pallescens Bobrinskoj to be junior synonyms of Vespertilio savii Bonaparte, 1837 (= Hypsugo
savii); concerning the populations of Tajikistan and West Turkestan, this is absolutely valid, just
various authors used various genus names for this bat, viz. Vespertilio, Pipistrellus, or Hypsugo
(KuzﬁkAin 1944, 1950, 1965, Ellerman & Morrison-Scott 1951, Bogdanov 1953a, Strelkov 1963,
1981, Serbin 1968, Corbet 1978, Habilov 1980, 1986, 1992, 2003, Strelkov & Sajmardanov
1983, Horacek & Hanak 1986, Pavlinov & Rossolimo 1987, 1998, Rybin et al. 1989, Koopman
1993, 1994, Borisenko & Pavlinov 1995, Horacek et al. 2000, Simmons 2005, Benda et al. 2011,
Butovskij et al. 1985, Habilov & Tadzibaeva 2016b, 2020a, b, d, 2021a, b, ¢, Habilov et al. 2016,
Tadzibaeva & Habilov 2017a, b, 2018,2019a, d, c, Dundarova et al. 2021). The only different and
rather obscure opinion was presented by Tate (1942), who considered almost all Asian names of
Hypsugo (in the current taxonomy, i.e. caucasicus, pallescens, tamerlani, velox Ognev, 1927, with
the only exception of alashanicus Bobrinskoj, 1926) to be a part of the species rank of Eptesicus
nilssonii s.1. However, this view was not followed at all.

RECORDS OF ECTOPARASITES. Original data: Spinturnicid a e: Spinturnix nobleti: 1 3 deutonymph [P], from Q
(NMP 95734), Qaragoc, small lake, 9 May 2016; —2 2 ad [P], from 1 @ (HSU pb6223), Qarago¢, small lake, 15 May
2016; — 1 & ad [P], from @ (NMP 95770), Magov, garden, 18 May 2016. — Published data: Ischnopsyllidae:
Ischnopsyllus petropolitanus: 1 &, mine near Coruh-Dajron, January 1977 (Medvedev 1992); — Nycteridopsylla oligochaeta:
13 ad, 10 29 ad, from 1 &, 1 @, mines in vicinity of Isfara, January 1983 (Medvedev et al. 1984).

COMMENTS ON ECTOPARASITES. In Hypsugo savii, at least three ectoparasite species were collected
in Tajikistan, two bat fleas and one gamasoid mite. Additionally, Medvedev (1992) and Medvedev
& Polkanov (1997) reported on the records of Nycteridopsylla calceata made in four countries of
West Turkestan including Tajikistan and collected from four bat species including H. savii, but
without a direct link between locality and the host bat species. Theoretically, the latter parasite
could be collected from H. savii also in Tajikistan.

The flea species Ischnopsyllus petropolitanus (Wagner, 1898) is distributed in mountains of
the central-southern part of the Palacarctic (Medvedev & Polkanov 1997, Scheffler et al. 2010).
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In West Turkestan, the principal host of this parasite is Plecotus strelkovi (Medvedev & Polkanov
1997), see under the latter bat species for details (it was recorded also from Barbastella caspica).

The principal host of the bat flea Nycteridopsylla oligochaeta Rybin, 1961 is Barbastella
caspica (Medvedev et al. 1984, Medvedev 1992), its finding in H. savii could be considered as
exceptional, caused by a horizontal transfer during hibernation of both hosts in a shared winter
roost (old mine). See below under B. caspica for details.

The bat flea Nycteridopsylla calceata (1off et Labunec, 1953) was discovered in Toshkent, Uzbe-
kistan, and later it was collected in the Bektau-ata Mts., north of Lake Balkhash, Kazakhstan (Ioff
etal. 1953, Medvedev & Polkanov 1997). Until now, this flea was documented from five localities
in four countries of West Turkestan, besides Uzbekistan and Kazakhstan, also in Kirghizstan (O3)
and Tajikistan (Dobita near Adrasman [= Adrasmon] and vicinity of Pendzikent [= Pangakent])
(Medvedev & Polkanov 1997). The Central Asian distribution range is reported for this flea species,
with the principal host being Barbastella caspica, other hosts including Pipistrellus pipistrellus,
Hypsugo savii, and Plecotus strelkovi. As in other species of the genus Nycteridopsylla Oudemans,
1906, whose adult stages infest the hosts during their hibernation, within our research trip in May
2016 it was not possible to collect this species. The findings reported by Medvedev (1992) and
Medvedev & Polkanov (1997), despite the real host species identity, represent the only records
of N. calceata from Tajikistan.

Three records of the gamasoid mite Spinturnix nobleti Deunff, Volleth, Keller et Aellen, 1990
were made from H. savii in Tajikistan, from both localities of collection of this bat, although
in a very small abundance. This mite species occurs principally in the Palacarctic bat species
of the genus Hypsugo, H. savii and H. alashanicus, and the distribution range of this recently
described mite presumably corresponds with the range of its host species; however, the number
of its records is still rather limited (Deunff et al. 1990, Stanyukovich 1997, Scheffler et al. 2012,
Benda et al. 2019, Orlova et al. 2021a, b). The natural history as well as the limits of distribution
of this gamasoid mite remain unknown, although the high temperature in the anthropogenic roost
of their host could be regarded. The type material of S. nobleti contains also the nymphal stages
(see Deunff et al. 1990), but until now they have not been described.

Pipistrellus pipistrellus (Schreber, 1774)

REcoORDS. Original data: Dusanbe [1], city centre, hotel garden (Fig. 96), 2 May 2016: det. & rec. calls of several foraging
inds.; — Besai Palangon Reserve, Tarzan forestry [2], 4 May 2016: net. 5 & (coll. 4 spec., Fig. 97; NMP 95705, 95706,
HSU pb6147, 6148 [S+A]; cf. Habilov & Tadzibaeva 2016b), det. & rec. calls of numerous foraging inds.; — Levap [3],
old farm, 5 May 2016: obs. a colony of ca. 100 inds. (Figs. 17, 99), net. 4 & (Figs. 100, 101; NMP 95721, HSU pb6179,
6180 [S+A], NMP 95722 [A]; cf. Habilov & Tadzibaeva 2016b), det. & rec. calls of numerous foraging inds.; — Kalob
[4], botanical garden, 6 May 2016: det. & rec. calls of numerous foraging inds., 14 May 2016: det. & rec. calls of seve-
ral foraging inds.; — Tuto [5], above a small lake, 7 May 2016: net. 4 Y@ (NMP 95726, HSU pb6187, 6188 [S+A], NMP
95727 [A]; cf. Habilov & Tadzibaeva 2016b), det. & rec. calls of numerous foraging inds.; — Qarago¢ [6], above a small
lake, 9 May 2016: det. & rec. calls of numerous foraging inds.; — Qal”ai Humb [7], in rocks above the village (Fig. 102),
11 May 2016: det. & rec. calls of numerous foraging inds.; — Zingrog [8], at a rock above the village, 12 May 2016: det.
& rec. calls of min. 1 foraging ind.; — Host [9], Obihumbou river valley, 13 May 2016: det. & rec. calls of 1 foraging ind.
— Published data: HodZent [= Hugand] [10] (Sévercov” 1873a); Hodgent [= Hugand] (Severtzoff 1876); Hodzent [=
Hugand], 1 ind., ZMMU (Tihomirov” & Korcagin” 1889); Hodzent” [= Hugand], 5 inds., ZIN, leg. Sévercov” (Satunin”
1910); Leninabad [= Hugand], coll. inds., 15 May 1979: coll. 1 &, loft of a two-storeyed house, 10 July 1979: exam.
533,229, Kyzyl-Yulduz [= Kzil Ulduz] state farm, 11 June 1979: obs. a nursery colony of 51 inds., exam. 41 QQ
(Khabilov 1989a, Habilov 1992); Leninabad [= Hugand], Faculty of Fysics, window on the fourth floor, 8 January 1991:
exam. 244 33, 457 9 (Habilov 1991); Leninabad [= Hugand], 28 September 1976: coll. 1 &, 19 June 1977: coll. 1 &,
4 April 1977: coll. 1 &, 4 May 1977: coll. 1 &, 24-26 March, 1 April, 17 April, 11 May 1978: coll. 6 33,2 @, 19 April
1984: coll. 3 99, 6 January 1986: coll. 1 &, 1 Q (Habilov 1992); Hudzand [= Hugand], 33 district, autumn 1990-1991,
13 district, spring 1991-1992, autumn 1992-1993, 12 district, spring 1994, obs. emerging inds. (Habilov & Zyranova
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Fig. 96. Hotel garden in the city centre of Dusanbe, a foraging area of numerous individuals of Pipistrellus pipistrellus.
Photo by A. Reiter (3 May 2016).

1995); — Pendzakent” [= Pancakent] [11], 25 May [= 6 June NS] 1892: 2 inds., ZIN, leg. Glazunov” (Satunin” 1910);
Pendzikent [= Pangakent] (Habilov 1992); — Varzaminar” [= Ajni] [12], 24 August [= 5 September NS] 1892: 1 ind., ZIN,
leg. Glazunov” (Satunin” 1910); — Fejzabad” [= Fajzobod] kishlak [13], behind a beam of a house, 28 July [= 9 August
NS] 1914: coll. 10 &3, 1 @, leg. L. L. Nozin (Bobrinskoj 1918, 1925); Fejzabad [= Fajzobod] kishlak, 28 July 1914:
3 43, leg. L. L. Nozin (Ognev 1928); — Sohta-ginar” [= Cinor] kishlak [14], in a house, 30 June [= 13 July NS] 1914:
coll. 14,2 @9, leg. L. L. Nozin (Bobrinskoj 1918, 1925); Sohta-&inar [= Cinor] kishlak, leg. L. L. NoZin (Ognev 1928);
— Kurgan-Tiibe [= Bohtar] [15], Vah§ state farm, house No. 3, 10 August 1930: coll. 1 & (Laptev 1937); — Angi-Bazar [=
Vahdat] [16], obs. inds. (Laptev 1937); — Stalinabad [= Dusanbe] [1], obs. inds. (Laptev 1937); Stalinabad [= DuSanbe],
31 July 1935: coll. 2 33, 24 9 @ (Kuzakin 1950); Stalinabad [= Dusanbe], under boards of a wall of a living house, 8 July
1944: obs. a colony, coll. 1 @, ZIN, leg. B. S. Vinogradov & S. U. Stroganov (Kiri¢enko 1952, Tadzibaeva & Habilov
2019b); Stalinabad [= Dusanbe], fissures between bricks and in a fissure of a telegraphic pole, obs. inds. (Bogdanov
1956a); Dusanbe and near DuSanbe (Serbin 1968); Duganbe, 20 July 1965: obs. a colony, incl. 30 juvs. and 3 3& ad
(Serbin 1968); Duganbe, June 1987: obs. a colony (Malinovskij 1988); Stalinabad [= Duganbe], 1935: coll. 2 38,3 99,

ZIN, leg. A. P. Kuzakin, 8 July 1944: coll. 1 @, ZIN, leg. B. S. Vinogradov & S. U. Stroganov, July—August 1935: coll.
27 inds., ZMMU, leg. A. P. Kuzékin (Habilov 1992); Dusanbe, coll. series of inds., IZPAN (Habilov 1992); Dusanbe,
more records (Habilov 1992, Tadzibaeva & Habilov 2019b, Medvedev & Polkanov 1997); Dusanbe, 22 April 1979: 1 ind.,
NMP (Benda et al. 2011); — Gissarskaa [= Hisor] fortress building [17], obs. a colony (Kuzéakin 1950); Gissar [= Hisor],
garage, 26 June 1987: obs. a colony, coll. 7 29, 6 juvs. (Malinovskij 1988); — Kurgan-T(ibe [= Bohtar] [18], attic of
a house, 20 June 1949: obs. a colony (Kiri¢enko 1952); Kurgan-Tabe [= Bohtar], numerous inds., leg. Potopol'skij (Bog-
danov 1956a); — Novabad [= Navobod] kishlak [19], ZeravSan [= ZarafSon] river valley, obs. inds. (Bogdanov 1956a);
— Ura-Tibe [=Istaravsan] [20] (Bogdanov 1956a, Habilov 1992); — Tigrovaa balka [= Besai Palangon] Reserve, Central'nyj
forestry area [2], 1956: several inds., leg. M. A. Guldeva (CernySev 1958); Kumsangir district, July 1974 (L'vov et al.
1984); Tigrovaa balka [= BeSai Palangon] Reserve, fissure in a wooden pole, 12 April 1987: coll. 4 inds. (Malinovskij
1988); Kumsangir district, Tigrovaa balka [= Besai Palangon] Reserve, 7 July 1977: coll. 45 inds., ZMMU, leg. Malikov
(Habilov 1992); Tlgrovaa balka [= Besai Palangon Reserve], coll. series of inds., IZPAN (Habilov 1992); — Gandzino [=
Gangina] [21], Vahs river valley (Serbin 1968); — Hoda-Beh-Ob [22], Vah river valley (Serbin 1968); —near Dusti [23],
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Vahsskaa dolina (Serbin 1968); Dusti, a building under construction, ceiling fissure, 9 October 2017: obs. a colony of
35 inds. (Muratov et al. 2017); — Staraa pristan’ [= Bandari Kuhna] (Tigrovaa balka [= Be$ai Palangon] Reserve) [3],
under an iron roof of a living house, obs. numerous mummified and living inds. (Serbin 1968); — Kuldb [= Kiilob] [4],
17 May 1965: obs. a colony of ca. 60 inds. (Serbin 1968); — Agid [= Eged] kishlak [24] (Darvazskij [= Darvoz] Mountains)
(Serbin 1968); Kalaj-humb [= Qal”ai Humb], Agid [= Eged] kishlak, 28 July 1963: coll. 1 &, 3 @9, IZPAN, leg. U. V.
Serbin (Habilov 1986); — Mogol-Tau [= Mogoltau] Mountains, near Cajruh-Dajron [= Coruh-Dajron] [25], two abandoned
mines, 8 November 1977: obs. 6 /10 33, 12/ 6 9%, 8 January 1978: obs. 1 & (Habilov 1980, Tadzibaeva & Habilov
2019a), 5 April 1978: exam. 2 33, 1 @, 26 June 1984: exam. 2 3, 10 November 1984: obs. 18 inds., incl.. 3 /2 33,
1/2 29, 13 January 1985: obs. 7 inds., incl. 1 &, 23 February 1985: exam. 1 &, 18 April 1988: exam. 1 &, 23 October
1989: exam. 3 33, 1 Q (Habilov 1992, TadZibaeva & Habilov 2019a), 17 November 1978: exam. 10 33, 4 9 @, 2 Decem-
ber 1978: exam. 3 33,3 99, 5 January 1980: obs. 3 inds., incl. 2 33, 4 December 1980: obs. 8 inds., incl. 4 33,3 99,
3 January 1981: exam. 3 33, 3 @, 3 March 1985: obs. 7 inds., 16 December 1985: obs. 8 inds., | November 1986: obs.
4 inds., 30 September 1987: exam. 1 &, 27 October 1988: obs. 8 inds., 21 November 1988: obs. 29 inds. (TadZibacva
& Habilov 2019a); — Niznyj Pandz [= Pangi Poén] [26], under a beam above house entrace & roof fissure, September
1982, June 1983: obs. two colonies (Medvedev et al. 1984, Medvedev 1992, cf. Medvedev & Polkanov 1997); Niznyj
Pandz [= Pangi Poén], during the 1970s: coll. 1,500 inds., Tajikistani Ministry of Health, leg. M. A. Kostiikov (Habilov
1992); Niznyj Pandz [= Pangi Poén], 9 October 1987: exam. 7 33, 4 @9 (Habilov 1992); — Dzilikul’ [= Cilikal] [27]
(Malinovskij 1988); — Dzilikul’ [= Cilikal] district, Kalinin farm [28], April 1987: obs. a disperged colony of ca. 1,500 inds.,
18 April 1987: coll. 1 &, 39 Q9 (Malinovskij 1988); — Varzob [29] (Malinovskij 1988); Gissarskij [= Hisor] Mountains,
Varzob-Ali canyon, 22 April 1961: coll. 3 inds., ZMMU, leg. P. L. Beme (Habilov 1992); — Samgar [= Somgor] [30],
25 km north-west of Leninabad [= 20 km north-east of Hugand], obs. two colonies, coll. inds., 22 May 1979: coll. 2 33,
28 May 1979: obs. a colony of 14 inds, incl. 1 &, 10 2, coll. 1 @, school building, 8 June 1979: obs. a nursery colony
of 104 inds., net. 1 &, 89 29 (Khabilov 1989a, Habilov 1992); Samgar [= Somgor], April 1963: coll. 1 @ + juvs., ZIN,
leg. I. A. Hotenovskij (Habilov 1992); — Kajrakkum [= Guliston] [31], building of a tourist complex, obs. a colony, 20 May
1979: coll. 1 &, 1 @, 27 May 1979: exam. 2 33, 13 9, coll. 2 22, building of a fishing farm, 12 June 1979: obs.
a nursery colony, exam. 22 4d, 65 99 (Khabilov 1989a); Kajrakkum [= Guliston], 19 & 27 May 1979: coll. 5 inds.
(Habilov 1992); — Tagoyak [= Tagoak] [32], Nau [=Nov] district, 15 July 1979: exam. 5 inds. (Khabilov 1989a); — Ajvadz

Fig. 97. Portrait of Pipistrellus pipistrellus (Schreber, 1774) netted at the Tarzan forestry in the BeSai Palangon Reserve.
Photo by A. Reiter.
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Fig. 98. Records of Pipistrellus pipistrellus (Schreber, 1774) in Tajikistan; squares — new records, circles — published records.

[= Ajvag] [33], 1971: coll. 1 &, 7 @9, 1 ind., ZIN, leg. P. P. Strelkov (Habilov 1992); — 6 km of Gissar [= Hisor] [34],
state farm, 28 August 1934: coll. 1 &, ZIN, leg. V. L'vova (Habilov 1992); — Ganéi [= Gon¢i] district [35], coll. series of
inds., IZPAN (Habilov 1992); — Majkata [= Majkatta] kishlak [36], near Pendzikent [= Pangakent], 24 March 1979: coll.
1 @, leg. R. S. Muratov (Habilov 1992, Tadzibaeva & Habilov 2017a); — southern slope of the Gissarskij [= Hisor]
Mountains, Kamadon [= Kamodon = Zidd] kishlak [37], 7 July 1970: coll. 1 &, leg. R. S. Muratov (Habilov 1992); —
Avanskaa [= Evonsu] river valley, Gurgon kishlak [38], 16 October 1972: coll. 1 &, leg. R. S. Muratov (Habilov 1992);
— Tangi Surh [= Surh] [39], 23 June 1976, 12—14 June 1977, 26-28 June 1977, 1 July 1977: coll. 12 3 (Habilov 1992);
— At [= Sajdon] district, near Bulak [= Bulok/Qahramon] [40], July 1977: coll. 3 3&, 6 QQ (Habilov 1992, cf. Medve-
dev & Polkanov 1997); — near Zafarabad [= Zafarobod] [41], south-eastern part of the Golodnaa steppe [= Mirzacho‘l],
4,6, 11 October 1977: coll. 4 & (Habilov 1992); Zafarabad [= Zafarobod], 21 June 1978: coll. 1 & (Habilov 1992); —
near Kurkat kishlak [42], 23 June 1977: coll. 1 &, 27 November 1977: coll. 1 &, 16 December 1977: coll. 1 &, 26 March
1978: coll. 1 & (Habilov 1992); — Palas [= Palos] [43], Agrobiological Station of the HSU, 6 July 1978: coll. 2 29,
17 April 1979: coll. 1 @ (Habilov 1992); — Tabosar [= Istiglol] [44], 2 April 1978: coll. 1 & (Habilov 1992); — near Daha-
na [45], Guzlon Range, mine 4, 11 November 1978: coll. 1 &, 1 Q (Habilov 1992, Habilov & TadZibaeva 2020a); — Garibak
[= Garibak] kishlak [46], Zeravsan [= ZarafSon] river valley, rock fissure, 13 February 1979: obs. a colony of 50 inds.,
coll. 1 4,1 Q (Habilov 1992, TadZibaeva & Habilov 2017a); — Karak&ikum [= Qaraké&iqum] kishlak [47], 27 April 1980:
coll. 7 99 (Habilov 1992); — Rumon [= Rimon] [48] (near Leninabad [= Hugand]), 19 April 1984: coll. 1 ¢ (Habilov
1992); — Pandz [= Pang] [49], 17 September 1987: exam. 5 &3, 6 9 (Habilov 1992); — Kanibadam [= Konibodom]
[50] (Habilov 1992); — Isfara [51] (Habilov 1992, Medvedev & Polkanov 1997); — Amondara [52] (Habilov 1992); —
ZeravS$an [= ZarafSon] [53], northern slope of the ZeravSanskij [= ZarafSon] Mountains (Habilov 1992); — Vol¢'e canyon,
between Mahou-Tau Mountains and the Kajrakkumskoe [= Bahri Togik] dam [54], June—July 1990: coll. 1 & (Habilov
1995); — right bank of the Kajrakkumskoe [= Bahri Togik] dam, near Kok-Kurak [= Kokkurak] [55], June—July 1990:
coll. 6 33,36 9%, 1 ind., 1-2 July 1990: obs. 409 inds. (Habilov 1995); — Dusti [56], Panz [= Pang] river valley, June
1989: 4 QQ, NMP, leg. B. Prazan (Benda et al. 2011); — Sing [57], 22 September 2016: obs. foraging inds. (Tadzibaeva
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& Habilov 2017a); — Kokta§ [= Kukto$] [S8] (near Pendzikent [= Pangakent]), 23 May 2017: obs. inds. (Tadzibaeva
& Habilov 2017a); — Kuraminskij [= Kurama] Mountains, near Zarnisor [59], at Poj-bulok mine, 1240 m a. s. 1., 25 Februa-
ry 2016: obs. 1 foraging ind. (Tadzibaeva & Habilov 2017b); — near Kustegirmon [= K@istegirmon] [60], Spitamen district,
near the Syr-Dar'a [= Sirdaré] right bank, pool in a former sport camp, 8 August 2019: net. 1 & (TadZibaeva & Habilov
2019c, Habilov & Tadzibaeva 2021a); — Rusan [= Rason] [61], central street, 22 July 2022: obs. ca. 20 foraging inds.
(Habilov & TadZibaeva 2022a).

DISTRIBUTION. Pipistrellus pipistrellus is distributed broadly in the temperate zone of the west-
ern Palaearctic, from the Maghreb and western Europe to the western and central parts of Asia
(Horacek et al. 2000, Mathews et al. 2023); in Asia it occurs in the Mediterranean zone of the
Middle East, in the Caucasus region, West Turkestan, western East Turkestan, and marginally it
occurs also in the Oriental region, in south-eastern Afghanistan, northern Pakistan, and Kashmir
(Bobrinskoj 1929, Bates & Harrison 1997, Benda & Gaisler 2015, Liu et al. 2018). It belongs
to the most common bat species in the central and southern regions of West Turkestan (see the
review of distribution by Benda et al. 2011). The Tajikistani occurrence area of P. pipistrellus
represents the easternmost part of the distribution range of this bat in West Turkestan and a part of
the range margin in Palaearctic Asia. This range margin continues from south-western Tajikistan
southwards to northern Afghanistan (Benda & Gaisler 2015) and from northern Tajikistan to
southern Kirghizstan, south-eastern Kazakhstan, and western East Turkestan, where the northern
limits of the species distribution in Asia are found (Butovskij et al. 1985, Rybin et al. 1989, Benda
et al. 2011, Abduriyim et al. 2022).

Our new records from Tajikistan contribute only slightly to the detailed depiction of the eastern
margin of the species range in Central Asia, until now, the species remained undocumented from

Fig. 99. Part of a colony of Pipistrellus pipistrellus (Schreber, 1774) composed of ca. 100 individuals in total roosting in
a ceiling fissure of an abandoned farm building in Levap (see Fig. 17). Photo by A. Reiter (5 May 2016).
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Figs. 100, 101. Pipistrellus pipistrellus (Schreber, 1774) from Levap (left — portrait, right — penis). Photos by A. Reiter.

the eastern parts of the Hatlon Province (Surhob river valley; Fig. 98). Additionally, the calls of
foraging bats recorded in Zingrog in the Darvoz Mountains represent the second easternmost
records of P, pipistrellus in the Amudaré Basin (70°49°E; Fig. 98), after the recent observation in
Riaison (Habilov & Tadzibaeva 2022a).

Fig. 102. Qal”ai Humb, Pang river valley; echolocation calls of numerous foraging individuals of Pipistrellus pipistrellus
were recorded in the town on 11 May 2016. Photo by A. Reiter (12 May 2016).
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In Tajikistan, P. pipistrellus is an extremely common bat (Fig. 98), at least 61 record sites are
known, spread mostly across the low to medium altitudes of the western part of the country. It
is the most common bat species of Tajikistan, by one fifth of the record number more frequent
than the second species, Rhinolophus ferrumequinum (Table 1). The available records come from
a rather wide altitudinal range of 1956 m; however, some three quarters of the records were made
at the sites below 1100 m a. s. 1., i.e. in rather low areas of Tajikistan, the altitude median (734.0 m
a. s. L.) is the second lowest among Tajikistani bats (Fig. 10, Table 3). Our records come from
a much smaller range of 1361 m, however, the altitude distribution of these record sites remains
similar to that of the whole available material (mean 900.2 m vs. 828.2 m; see Fig. 11, Table 4).

EcHoLocaTION. Echolocation calls of Pipistrellus pipistrellus were recorded at nine sites during our
research in Tajikistan. In all sites they were foraging bats, at one site (Levap) individuals emerg-
ing from a day roost were mixed with the bats that were foraging around. The typical call of this
species is frequency-modulated in the initial phase and has a quasi-constant frequency in the final
part of the pulse. According to the available data, the echolocation characteristics of P. pipistrellus
have a significant geographical variation showing a trend of increasing peak frequencies of the
calls from the west to the east. In the European and Maghrebian populations, these frequencies
were found to lie in the range of 4252 kHz, on average around 45 kHz (see Jones & van Parijs
1993, Kalko 1995, Vaughan et al. 1997, Barlow & Jones 1999, Parsons & Jones 2000, Russo
& Jones 2002, Obrist et al. 2004, Papadatou et al. 2008, Benda et al. 2010b, etc.), while in the
Middle Eastern populations they were recorded to be higher, e.g. 46—54 kHz (mean 50.0 kHz)
in Syria, 4650 kHz (51.2 kHz) in Jordan, or 44—54 kHz (48.6 kHz) in Iran (Benda et al. 2006,
2010a, 2012). The data gathered from Tajikistan (Figs. 103—105) conform to this geographical
pattern, the echolocation calls showed values of the peak frequencies similar to those in the Middle
East populations, in the range of 45.4-56.6 kHz with the mean 49.1 kHz (Table 5). Additionally,
in some foraging individuals presumably of P. pipistrellus, the echolocation parameters showed
high values resembling the calls of the European species P. pygmaeus (Leach, 1825) in which an
average peak frequency is around 55 kHz (Table 5; see the above references). These calls were
detected at four sites of Tajikistan, Dusanbe, Levap, Qal”ai Humb, and Zingrog; in the former three
sites these call sequences were recorded syntopically along with the regular calls of P. pipistrel-
lus (Figs. 103, 105). Most probably, these calls represent just an extremely high vocalisation of
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Fig. 103. Spectrogram of the echolocation calls of Pipistrellus pipistrellus (Schreber, 1774); an individual foraging in
a hotel garden in the city centre of DuSanbe, 2 May 2016.
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Figs. 104, 105. Spectrograms of the echolocation calls of Pipistrellus pipistrellus (Schreber, 1774). 104 (top) — an individual
foraging at the Tarzan forestry in the Besai Palangon Reserve, 4 May 2016. 105 (bottom) — individuals foraging at an old
farm in Levap — simultaneous production of the regular call type and high-frequency type, 5 May 2016.

P. pipistrellus at the eastern limits of the distribution range, i.e. at the eastern margin of the incre-
asing cline of the frequency values. Moreover, the peak frequencies of these unusually high calls
are still within the range of the regular calls of P. pipistrellus, see Table 5. Thus, we attribute these
calls to P. pipistrellus rather than to any other species despite their extreme parameter values. On
the other hand, they represent an unusual call type that certainly deserves to be noted.

VARIATION. External and cranial dimensions of the newly collected Tajikistani specimens of
Pipistrellus pipistrellus are shown in Table 12. For the material examined see above. The sequen-
ces of a mitochondrial marker obtained from these new samples showed a close affiliation of the
Tajikistani populations of P. pipistrellus to other populations of the species from central parts of
Asia, namely the eastern Middle East and northern East Turkestan, with very minute differences
between regions (Table 13; Hulva et al. 2004, 2007, Abduriyim et al. 2022). The populations of
Tajikistan thus do not represent a distinct haplotype group and are an integral component of the
Eurasian populations of this bat (see below).

The P, pipistrellus populations of the eastern part of the species distribution range — approxima-
tely to the east of the Caucasus — were considered to represent a subspecies of its own, separated
from the nominotypical European form. This separation was supported by the differences in
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Table 12. Basic biometric data on the newly collected specimens of Pipistrellus pipistrellus (Schreber, 1774), Otonycteris
leucophaea (Severcov, 1873), and Barbastella caspica Satunin, 1908. For abbreviations see p. 8

Pipistrellus pipistrellus Otonycteris Barbastella caspica

n M min max SD leucophaea n M min max SD
LC 12 45.3 42 48 1.960 88 12 59.4 57 65 2.575
LCd 12 36.8 36 38 0.754 61 12 57.4 50 62 3.397
LAt 12 31.43 30.1 329  0.778 62.4 12 4281 41.4 452 1.184
LA 12 12.25 10.1 134 0.868 38.8 12 1991 18.5 213 0.749
LT 12 4.95 43 54 0436 16.6 12 9.43 8.9 9.9  0.299
G 12 4.30 3.8 5.1 0.411 24.9 12 10.24 7.9 144 2391
LCr 10 11.72 11.52 11.95 0.145 23.37 10 15.09 14.68 15.67 0.330
LCb 10 11.27 11.12 11.42 0.091 21.81 10 14.17 13.75 14.62 0.332
Laz 9 7.61 7.46 7.73 0.101 15.58 10 7.95 7.74 8.22 0.146
Lal 10 3.31 3.07 3.41 0.098 4.52 11 3.68 3.58 376 0.062
Lalnf 10 3.59 3.44 3.68 0.088 6.28 11 4.24 4.17 439  0.073
LaN 10 6.22 6.03 6.42 0.130 10.28 10 7.62 7.31 8.83 0.446
LaM 10 6.76 6.63 6.89  0.084 11.83 10 8.79 8.61 9.14  0.154
ANc 9 4.27 4.12 4.44 0.110 7.47 10 5.51 5.24 5.67 0.134
LBT 10 2.90 2.72 3.21 0.155 4.93 10 3.27 2.97 398  0.281
cC 10 3.55 3.44 3.73 0.081 6.61 11 3.96 3.73 4.12  0.141
M3M3 10 4.96 4.82 517 0.098 9.97 11 5.83 5.55 6.07  0.149
cMm3? 10 4.19 4.07 433 0.089 8.33 11 4.92 4.81 5.08  0.090
LMd 10 8.23 8.11 837  0.092 16.63 10 9.71 9.48 10.03  0.171
ACo 10 2.35 2.18 2.47  0.091 7.24 10 2.66 2.58 2.76  0.063
CM; 10 4.45 4.31 4.63 0.090 9.39 10 5.36 5.27 548  0.068

the pelage and wing membrane colouration — while in the most of the European and Caucasian
representatives of P. pipistrellus the pelage is dark brown and the membranes are uniformly dark
greyish brown, in the Central Asian populations of this bat the pelage is pale brown and the wing
membranes have a variably wide pale (creamy or whitish) posterior margin. This colouration dif-
ference led to the descriptions of several taxa, see below and Ellerman & Morrison-Scott (1951),
Strelkov (1981), Pavlinov & Rossolimo (1987), and Benda et al. (2011). However, all continental
Eurasian populations of P. pipistrellus were demonstrated to represent a single genetic lineage

Table 13. Percent pairwise uncorrected genetic distances among and within reconstructed phylogroups of the Pipistrellus
pipistrellus complex based on analysis of the cytochrome b gene sequences; for the new sequences from Tajikistan and
for the published comparative data see Appendix II

haplogroup 1 2 3 4 5 6 7
1 pipistrellus Tajikistan 0.00-0.82

2 pipistrellus E Middle East 0.00-2.36  0.25-2.49

3 pipistrellus W Middle East 1.30-5.17  0.25-3.48  0.00-2.49

4 pipistrellus Europe 1.82-4.31 0.75-3.60  0.25-2.40  0.00-1.49

5 pipistrellus North Africa* 478948 423-6.22 3.98-5.72 3.73-547 0.25-4.48

6 pygmaeus Iran 10.34-11.95 10.70-12.44 11.19-12.44 11.44-12.19 10.20-12.12 0.25

7 pygmaeus Europe 9.99-11.95 10.23-12.44 10.95-12.47 9.54-12.22 9.95-12.47 0.25-1.00  0.25-1.00
8 pygmaeus Cyprus 11.04-13.51 11.36-13.43 11.94-13.43 10.83-13.43 11.44-12.63 2.74-3.48 2.65-3.99
9 hanaki Libya & Crete 9.48-10.91 9.95-10.95 9.95-11.69 10.20-11.44 9.70-11.44  6.22-6.97 6.22-7.48

* including haplotypes from Corsica and Sardinia (see Hulva et al. 2007)
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(Hulva et al. 2004, 2007, 2010, Benda et al. 2010a, 2012), therefore, all these populations should
be referred to a single taxon (Benda et al. 2011, Mathews et al. 2023), since the pale Asian form
is just an ecomorph of the arid environment (cf. Benda et al. 2011, 2012).

For the populations of P, pipistrellus that occur in West Turkestan, several other names were
used besides that currently valid (Vespertilio pipistrellus Schreber, 1774 in original combination),
namely Vespertilio lacteus Temminck, 1840 (type locality: unknown, but probably South America;
Temminck 1840: 246), Vesperugo Blythi Wagner, 1855 (t.1. Calcutta [= Kolkata, West Bengal,
India; 22°34°N, 88°22°E]; Wagner 1855: 742), Vesperugo akokomuli almatensis Severcov, 1873
(t.1. Vérnyj [= Almaty, Kazakhstan; 43°14°N, 76°57°E]; Sévercov” 1873a: 79), Vesperugo oxianus
Bogdanov, 1882 (t.1. hivinskij oazis [= Oasis of Xiva, Xorazm, Uzbekistan; 41°23°N, 60°22°E];
Bogdanov” 1882: 78), Pipistrellus aladdin Thomas, 1905 (t.1. Derbent, 50 mi. W. of Isfahan [=
Darband, Isfahan Prov., Iran; 33°22°N, 50°02’E]; Thomas 1905: 521), Pipistrellus bactrianus
Satunin, 1905 (t.1.: Tedzen” [= Tejen, Turkmenistan; 37°23°N, 60°31°E]; Satunin” 1905: 67),
Vespertilio pipistrellus kusjakini Korelov, 1947 (t.1. reka Ili niZe ust'a reki Caryn & Sary-Cagan
[Ile river valley near the Sarin river estuary, Kazakhstan & Sarisagan, Kazakhstan; 43°55°N,
79°23°E & 46°07°N, 73°37’E]; Korelov 1947: 118), and Vespertilio pipistrellus fulvus Korelov,
1947 (t.1. predgor’a Tan-Sana ot Samarkanda do Alma-Ata [foothils of the Tien-Shan Mts. between
Samarqgand, Uzbekistan and Almaty, Kazakhstan]; Korelov 1947: 118).

Since the name /acteus Temminck remains a nomen dubium (see the detailed review by Benda
etal. 2011), and blythi Wagner represents a junior synonym of coromandra Gray, 1838 (= currently
Pipistrellus [Alionoctula] coromandra; see Ellerman & Morrison-Scott 1951, Corbet & Hill 1992,
Koopman 1993, Borisenko & Pavlinov 1995, Simmons 2005), and akokomuli Temminck, 1840
a junior synonym of abramus Temminck, 1840 (= currently Pipistrellus [Alionoctula] abramus;
see Ellerman & Morrison-Scott 1951, Corbet 1978, Borisenko & Pavlinov 1995, Simmons 2005),
the prior name applicable to the populations of the eastern part of the species distribution range
is almatensis Severcov. However, this name was for a long time considered erroneously a nomen
nudum (Ognev 1928, Ellerman & Morrison-Scott 1951, Pavlinov & Rossolimo 1987, Borisenko
& Pavlinov 1995, Simmons 2005), and although it could be potentially available for nomenclature
(see Benda et al. 2011), it currently represents a nomen oblitum. On the other hand, another name,
oxianus Bogdanov, which really is a nomen nudum, was attributed to this category correctly by the
previous authors (Ognev 1928, Ellerman & Morrison-Scott 1951, Rossolimo & Pavlinov 1987,
Borisenko & Pavlinov 1995, Simmons 2005). Thus, Central Asian populations were affiliated
most frequently either to P. p. aladdin or P. p. bactrianus.

The oldest mention of P. pipistrellus from Tajikistan comes from Sévercov” (1873a), who
attributed the specimens from Hugand to Vesperugo Blythii. One of these bats from the ZMMU
collection was examined by Tihomirov” & Korcagin” (1889), who identified it as Vesperugo
pipistrellus (this name was mentioned also by Radde & Walter 1889 and KaSenko 1905 concerning
the Sévercov’s bats), and five of them from the ZIN collection by Satunin” (1910), who named
them as Pipistrellus bactrianus. The next records of P, pipistrellus from Tajikistan made in 1914
were mentioned by Bobrinskoj (1918) as Pipistrellus lacteus. All subsequent authors attributed the
Tajikistani populations to P. pipistrellus (Bianki 1917, Bobrinskoj 1925, 1929, Ognev 1927, 1928,
Vinogradov 1935, Laptev 1937, Kuzakin 1944, 1950, 1965, L'vova 1945, Ellerman & Morrison-
Scott 1951, Bogdanov 1953a, 1956a, Strelkov 1963, 1981, Serbin 1968, Corbet 1978, Habilov
1980, 1986, 1991, 1992, 2003, Pavlinov & Rossolimo 1987, 1998, Malinovskij 1988, Koopman
1993, 1994, Horacek et al. 2000, Benda et al. 2011, Tadzibaeva & Habilov 2017a, b, 2019a, d,
Habilov & Tadzibaeva 2019a, 2020a, d, 2021b, ¢).

Concerning the subspecies of P. pipistrellus that occurs in Tajikistan as well as the whole Central
Asia, two opinions and four names appeared. A view prevailing till present has differentiated the
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Turkestani bats as a form separated from the European nominotypical subspecies (see above),
and three names were used to assign this form, viz. P. p. lacteus (Bianki 1917), P. p. bactrianus
(Bobrinskoj 1925, 1926, 1929, Ognev 1927, 1928, Meklenburcev 1935, 1937, Vinogradov 1935,
Laptev 1937, Kuzakin 1944, 1950, 1965, Ellerman & Morrison-Scott 1951, Bogdanov 1953a,
Dement’ev et al. 1955, Strelkov 1963, 1981, Meyer-Oehme 1965, Butovskij et al. 1985, Habilov
1992), and P. p. aladdin (Neuhauser & DeBlase 1971, Corbet 1978, Rybin et al. 1989, Corbet
& Hill 1992, Koopman 1994, Bates & Harrison 1997, Horacek et al. 2000, Simmons 2005,
Lopez-Baucells 2019b). The opinion supported by a molecular genetic analysis that considers
the concerned populations to be an identical subspecies as in Europe is still very rare (Hulva et
al. 2010, Benda et al. 2011, 2012, Benda & Gaisler 2015, Mathews et al. 2023).

RECORDS OF ECTOPARASITES. Original data: I[schnopsyllidae: Ischnopsyllus octactenus: 4 33 ad, 1 Q@ ad [A],
from 4 ¢ (NMP 95726, 95727, HSU pb6187, 6188), Tuto, small lake, 7 May 2016.—M acronyssidae: Steatonys-
sus periblepharus: 6 protonymphs [P], from 4 33 (NMP 95721, 95722, HSU pb6179, 6180), Levap, old farm, 5 May
2016; — 6 Y9 [P] from 4 9 (NMP 95726, 95727, HSU pb6187, 6188), Tuto, small lake, 7 May 2016. — Published
data: Cimicid ae: Cimex pipistrelli (as Cacodmus vicinus): 42 inds. ad, 8 larvae, Stalinabad [= DusSanbe], living
house, 8 July 1944, Kurgan-Tlbe [= Bohtar], house attic, 20 June 1949 (Kiri¢enko 1952). —~-Ischnopsyllidae:
Ischnopsyllus octactenus: 52 inds. + 14 99, numerous larvae, Niznyj PandZ [= Pangi Poén], living houses, September
1982, June 1983 (Medvedev 1984, 1992, Medvedev et al. 1984, Medvedev & Polkanov 1997); — 20 km NE of Isfara,
mines [specimen numbers and collection dates unlisted] (Medvedev & Polkanov 1997); — Bulak [specimen number
and collection date unlisted] (Medvedev & Polkanov 1997); — Dusanbe [specimen number and collection date unlisted]
(Medvedev & Polkanov 1997). — Ar gasidae: Carios vespertilionis (as Argas vespertilionis): 2 larvae, Tajikistan
[site and date unlisted] (Stanikovi¢ & Malinovskij 1992). ~-M acronyssid a e: Steatonyssus periblepharus: 9 33,
105 9%, 83 protonymphs, Tajikistan [site and date unlisted] (Staniikovi¢ & Malinovskij 1992); — Laelaps multispinosus:
1 @, Tajikistan [site and date unlisted] (Stantikovi¢ & Malinovskij 1992).

COMMENTS ON ECTOPARASITES. In Pipistrellus pipistrellus, a broad variety of ectoparasites was
documented in Tajikistan, at least five species of four families were found in total.

Pipistrellus pipistrellus is the only host bat species in which a member of the family Cimicidae,
Cimex pipistrelli Jenyns, 1839, was found in Tajikistan. Kiri¢enko (1952) referred his two findings
of bugs to Cacodmus vicinus Horvath, 1934 and noted them as the first evidence of this species in
West Turkestan and Eurasia as well. However, the known occurrence range of C. vicinus covers
northern Africa and the Levant (Péricart 1972), and only rarely it was also found in southern
Europe (Quetglas et al. 2012). Usinger (1966) corrected the species identification of the Tajikistani
record as follows: “[...] a single male sent by R. Linnavuori seems to agree with typical [Cimex]
pipistrelli. 1t is a specimen recorded by Kiritchenko [= Kiri¢enko] (1952) as Cacodmus vicinus
from Kurgantube [= Bohtar], Tadzhikistan.” Simultaneously, Kiri¢enko (1952) mentioned Cimex
pipistrelli as a species potentially occurring in Tajikistan, but still unconfirmed. The Usinger’s
(1966) re-identification of this record as C. pipistrelli is mentioned also by Péricart (1972), who
considered the West Turkestani populations to be similar to those of Scandinavia, showing characters
transitional between C. pipistrelli and C. dissimilis. The assignation of Kiri¢enko’s specimens to
Cimex dissimilis (Horvath, 1910) is later given in the check-list of bugs of Tajikistan by Aukema
& Rieger (1996). However, the latter species name is considered a synonym of C. pipistrelli; this
was first suggested by Povolny (1957) and confirmed by the results of a molecular genetic com-
parison (Balvin et al. 2013). Currently, a single species of the C. pipistrelli complex is recognised.

Our new record and four published findings confirmed the occurrence of the bat flea Ischino-
psyllus octactenus (Kolenati, 1856) in Tajikistan. This species is distributed mostly in the western
Palaearctic (southern part of Europe, northern Morocco, and south-western Asia). In West Tur-
kestan, I. octactenus was recorded in southern Turkmenistan, eastern Uzbekistan, south-western
Kirghizstan, south-eastern Kazakhstan, and in the whole western part of Tajikistan (Medvedev
& Polkanov 1997, own data) and in the adjacent regions of Afghanistan and Iran (Peus 1957,
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Klein et al. 1963, Lewis 1973, Smit & Rosicky 1973). This bat flea occurs on bats throughout the
year and its reproduction is limited by high summer temperatures in the synanthropic bat roosts.
Most probably, this flea species is distributed all over the Tajikistani range of P. pipistrellus, its
principal host (Fig. 98).

The soft tick Carios vespertilionis (Latreille, 1802) occurs over the part of the Old World
southward of 60°N, including southern Africa and Australia, and parasitises a large variety of
hosts (Kolonin 2007). The bats of the genus Pipistrellus represent the principal host group of this
tick species, which is an endophilic and nocturnal form that inhabits the habitats of both migra-
ting and sedentary populations of various bat species, both synanthropic and exoanthropic, both
litophilous and petrophilous (Arthur 1963, Dusbabek 1972). Its records made from P. pipistrellus
are rare in Tajikistan, more frequently it is found on Myotis davidii (see above and Stantikovi¢
& Malinovskij 1992).

The macronyssid mite Steatonyssus periblepharus Kolenati, 1858 is a typical parasite of den-
drophilous bat species, particularly of the genus Pipistrellus (Radovsky 1967, Dusbabek 1973,
Lanza 1999); despite this preference, it is a polyxenic species parasitising also other species of the
Vespertilionidae and Rhinolophidae families across the whole Palaearctic (Till & Evans 1964, Teng
1980, Rybin et al. 1989, Stanyukovich 1997, Lanza 1999). From Tajikistan, besides P. pipistrellus
it was found additionally from Myotis blythii, M. davidii and from undetermined bat species.

The original distribution range of another macronyssid mite found on P, pipistrellus in Tajikistan,
Laelaps multispinosus Banks, 1909 lies in North America. This species was introduced to Eurasia
along with its principal host, Ondatra zibethicus (Linnaeus, 1766), and since its appearance in
the Palaearctic, it inhabited most of this region, in correspondence with the range of the principal
host (Nikulina 2004). The collection of L. multispinosus from P. pipistrellus in Tajikistan is thus
an evidence of accidental transition of parasite to a secondary host, perhaps in the shared habitat
of alluvium forest.

Pipistrellus kuhlii (Kuhl, 1817)

RECORDS. Original data: Tuto [1], above a small lake, 7 May 2016: det. & rec. calls of several foraging inds.; — Qarago¢
[2], above a small lake, 9 May 2016: det. & rec. calls of several foraging inds., 15 May 2016: det. & rec. calls of numerous
foraging inds.; — Host [3], Obihumbou river valley, 13 May 2016: det. & rec. calls of several foraging inds. — Published
data: [4] Hisor [= Hisor], Hisor Fortress (Fig. 106), space between beams, 9 August 2007: obs. 8 inds., coll. 1 @ (Kiys
& Lis 2022).

DISTRIBUTION. Pipistrellus kuhlii is the newest member of the bat fauna of Tajikistan, it was found
in the country for the first time in 2007, when a small colony of this bat was discovered roosting
in the fortress of Hisor in south-western Tajikistan (Ktys & Lis 2022). Here, we add three other
records of foraging bats from the southern part of the country (Fig. 107), based on the recordings
of their echolocation calls.

Pipistrellus kuhlii is a Mediterranean bat species distributed in the south-western part of the
Palacarctic (Simmons 2005, Amichai & Korine 2023); in Asia it occurs in the Mediterranean zone
of the Middle East, in the Caucasus region, southern Urals, southern West Turkestan, Afghanistan,
and Pakistan (Harrison & Bates 1991, Benda et al. 2006, 2012, Snit'’ko & Snit'’ko 2019). It ranks
among the rarest bat species in West Turkestan, until recently it was known only from few sites in
western Turkmenistan, an old record was available from western Uzbekistan (Bianki 1918, Strelkov
1973, Strelkov et al. 1978, 1985, Strelkov & Sosnovceva 1994). However, the distribution range
of P. kuhlii changed dramatically in the last decades, an increase of the occurrence area has been
documented mainly in certain parts of Europe, including the northern Caucasus region and eastern
European steppes (Strelkov et al. 1985, Sachanowicz et al. 2006, Ancilloto et al. 2016). In western
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Fig. 106. Reconstructed Hisor fortress in which the first individuals of Pipistrellus kuhlii in Tajikistan were found on
9 August 2007 (Ktys & Lis 2022). Photo by A. Reiter (20 May 2016).

Asia, where the eastern limits of the distribution range of P. kuhlii are situated, no changes of the
known range margins were observed except for the recent records from Tajikistan. The newly
documented shift of the range limits to Tajikistan represents the first evidence of spreading of
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Fig. 107. Records of Pipistrellus kuhlii (Kuhl, 1817) in Tajikistan; squares — new records, circles — published records.
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Fig. 108. Spectrogram of the echolocation calls of Pipistrellus kuhlii (Kuhl, 1817) and P. pipistrellus (Schreber, 1774);
individuals foraging at a small lake in Tuto, 7 May 2016.

P. kuhlii in its Asian distribution area east of the Caucasus. In Afghanistan, this bat was recorded
only in the areas south of the Hindu Kush (Benda & Gaisler 2015), while from Iran, records of
P. kuhlii are known from the whole territory of the country, including its north-eastern section
(Benda et al. 2012). Perhaps from the southern Karakum Desert of Iran (first records in 2006) this
bat spread to the east, to south-eastern Turkmenistan, then to northern Aghanistan and/or southern
Uzbekistan before it reached southern Tajikistan (first record in 2007). The Tajikistani occurrence
area of P. kuhlii represents the north-easternmost projection of the species distribution range, as it
is known at present. Currently, this range part represents an isolated occurrence spot, continuing
(theoretically) only to north-eastern Iran (shortest distance between the record sites is 740 km), or
across the Hindu Kush to south-eastern Afghanistan (365 km). A historical isolated record (made
in 1873) is available from Khiva [Xiva, Xusa] in western Uzbekistan (770 km; Bianki 1918).
In Tajikistan, P. kuhlii still belongs to rare bats, only four record sites are known and three of
them were newly documented during our research in 2016 (Fig. 107). The records of this bat come
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Fig. 109. Spectrogram of the echolocation calls of Pipistrellus kuhlii (Kuhl, 1817); an individual foraging at a small lake
at Qaragoc, 9 May 2016.
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from a limited part of the country, the south-western section of medium-altitude areas bordered
by the high ranges of the Darvoz Mountains in the east and the Hisor Mountains in the north. The
available records of P. kuhlii from Tajikistan — including those made by us — come from a small
altitudinal range (953 m), the localities lie in medium high areas of Tajikistan, in the altitude range
of 738—1691 m a. s. . (median 876.5 m a. s. 1.; Table 3, Fig. 10).

EcHorocarion. Echolocation calls of the foraging individuals of Pipistrellus kuhlii were recorded
at three sites during our research in Tajikistan, whereas no individual was caught. We analysed in
total 68 search pulses of five call sequences recorded (Figs. 108, 109), all parameters are given in
Table 5. The data obtained from Tajikistan support the observations from other parts of the dis-
tribution range of P. kuhlii that the echolocation characteristics of this bat are rather conservative
and uniform throughout the whole occurrence area, including Europe and the Middle East (see
Schnitzler et al. 1987, Obrist et al. 2004, Benda et al. 2006, 2008, 2010a, 2012, Papadatou et al.
2008, Razgour et al. 2010, Hackett et al. 2016, Benda & Uhrin 2017, 2019, etc.).

VaRrIATION. The taxonomic affiliation of the Tajikistani populations of Pipistrellus kuhlii was never
examined properly. Only Ktys & Lis (2022) examined external characters of the sole Tajikistani
individual from Hisor before its release, and they did not find a satisfying conclusion concerning
its classification (cf. Sachanowicz et al. 2017). The pelage colouration of this female bat was
darker than in the bats referred to the eastern subspecies P. k. lepidus Blyth, 1845 and resembled
that of the western, nominotypical subspecies. On the other hand, the morphometry and the wing
membrane colouration of the bat indicated rather P. k. lepidus than P. k. kuhlii. Based on these
findings, Ktys & Lis (2022) speculated about a possibility of another and still unnamed subspecies
of P. kuhlii in Tajikistan, although they stressed a necessity of further investigation of this topic.

The populations of P. kuhlii living in the areas adjacent to Tajikistan were most frequently
assigned to P, k. lepidus, see the reviews by Benda et al. (2006, 2012) and Benda & Gaisler (2015).
The only other recently known West Turkestani populations of P. kuhlii, i.e. those of western
Turkmenistan, were also affiliated to the later taxon (Strelkov et al. 1978).

Nyctalus noctula (Schreber, 1774)

REcORDS. Published data: Zarev$an” [= ZarafSon] [1], Samarkand [= Samarqand] Province, June 1892: 1 ind., ZIN,
Glazunov” (Satunin” 1910); Zeravsan [= ZarafSon] river valley, somewhere in the Pendzikent [= Pancakent] district, leg.
D. K. Glazunov (Bogdanov 1956a, cf. Satunin” 1910); near Pendzikent [= Pangakent], Zeravsan [= ZarafSon] river valley,
22 June [= 4 July NS] 1892: 1 ind., leg. D. K. Glazunov (Habilov 1992, Tadzibaeva & Habilov 2017a); — Kajrakkum [=
Guliston] [2] (Syrdar'a [= Sirdaré] river valley), 30 May 1908: coll. 1 &, leg. Zarudnyj (Habilov 1992); — near Majkata
[=Majkatta] kishlak [3], Zerav§an [= ZarafSon] river valley, on the river bank, 23 March 1979: coll. 1 @, leg. R. Muratov
(Habilov 1992); — Dar-Dar kishlak [4], near Ajni [= Ajni], unconfirmed (Habilov 1992); — near Leninabad [= Hugand]
(Rumon [= Rimon]) [5], spring, coll. 1 @ (Habilov 1992).

DiSTRIBUTION. Nyctalus noctula is a rare bat in Tajikistan, only five records were reported from the
country, and moreover, some of them remain unclear. In Tajikistan, this bat reaches the southern
margin of its range in West Turkestan. The east-west directed course of the ZarafSon river valley
(Tajikistan—Uzbekistan) or its southern border, the ZarafSon Mountains, represent the southern
limit of the West Turkestani distribution range of N. noctula. South of this line, the species is
distributed on the southern slopes of the chain of high mountains of the northern part of the Indian
Subcontinent, stretching from eastern Afghanistan via Kashmir to West Bengal (see the review
by Benda & Gaisler 2015), and the gap between the closest sites, Meta Khan in Afghanistan
and ZaravSon valley in Tajikistan, is ca. 700 km across high mountains. On the other hand, the

139



species range continues from Tajikistan to the north, N. noctula is more common in Kirghizstan,
the eastern parts of Uzbekistan and Kazakhstan, and the range continues northwards up to the
Altai Mountains of Russia and western Mongolia (Bogdanov 1953a, Butovskij et al. 1985, Dolch
et al. 2021a). Rather numerous records are available also from southern Kirghizstan, from low
mountains of the eastern edge of the Farg‘ona valley (Bejsebaev 1966, Rybin 1980).

Two spots of occurrence of N. noctula are known from Tajikistan, the southern one in the
ZarafSon river valley and the northern one on the Sirdar€ (Figs. 10, 78). Three localities in the
southern spot are points of zoogeographical importance (see above), and continue in the west
to Uzbekistan (see Thomas 1909). However, only one of the southern records seems to be well
substantiated, that of the female collected at Majkatta in 1979 (Habilov 1992). Two remaining
findings from the ZarafSon river valley are unclear, the record from Dar-Dar kishlak was reported
as “not proven” already by Habilov (1992), the old record labelled as from ZarafSon is problematic
concerning its origin in Tajikistan.

The latter specimen was collected by Dmitrij Konstantinovi¢ Glazunov (1869-1913), a Russian
entomologist, in June 1892. The specimen, deposited in the ZIN collection, Saint-Petersburg
(ZIN 5722), was published by Satunin” (1910: 283) as originating from ZarafSon, Samarqand
Province [3apeBmans, Camapkani[ckas]. oon[acTs].; ZarefSan”, Samarkandskaa oblast’]. At that
time, the term Zarevsan named the river, its valley, and the mountain creating the southern slope
of this valley (although for the mountain, slightly different variant of the Russian word is used),
the settlements of these names did not exist yet. The Zaravson river is more than 800 km long, it
runs initially (in the east) for ca. 325 km through present-day Tajikistan, the rest in the west is in
Uzbekistan; the eastern ca. 460 km of the river, between the spring in Tajikistan and Kattaming
in central Uzbekistan, was situated in the former Samarqand Province of the Russian Empire; this
is the locality of N. noctula given by Glazunov and published by Satunin” (1910), respectively.
However, Bogdanov (1956a) selected the area of the Pangakent district in western Tajikistan
as the actual locality of the ZIN specimen — this restriction is interesting regarding the former
view of this author, since Bogdanov (1953a) placed the same record to Uzbekistan. Bogdanov’s
(19564) site identification as Pangakent district was accepted by Habilov (1992) and TadZibaeva
& Habilov (2017a, 2021), although the previous authors dealing with Glazunov’s record of N.
noctula did not suggest a more accurate locality and only repeated the original data by Satunin”
(Bobrinskoj 1925, Ognev 1928, Vinogradov 1935, Strelkov et al. 1978). Tadzibaeva & Habilov
(2017a) additionally specified the date of collection as 22 June [= 4 July NS] 1892.

For indication of the particular site of N. noctula collection, Bogdanov (1956a) may be used
the only Glazunov’s publication on his travel to West Turkestan in 1892 (Glasounow 1893), where
he presented just one site (but not date) — the type locality of a new species of whirligig beetle
—situated in the valley of the Mogiéndaré river, which reaches its mouth to the ZarafSon river some
10 km above Pangakent (and the type locality itself lies in the Pancakent district). Nevertheless,
for the specification of the collection site, the route of Glazunov’s 1892 expedition can be partly
reconstructed according to the collection dates of his other ZIN specimens mentioned by Satunin”
(1910). Chronologically, they could be ordered as follows: 24 April — Nuratau Mountains, 9 May
— Kattaqo’rg’on, 25 May — Pangakent, June — ZarafSon, 23 August — Ajni. This simple schedule
suggests that the June collecting locality ZaravSon was visited after leaving Pangakent in late
May and before reaching Ajni in August, i.e. along the section of the river valley ca. 80 km long
(~100 km along the river). Therefore, the most likely area of collection of the first specimen of
N. noctula from Tajikistan could be restricted to the section of the ZarafSon river valley between
Pancakent and Ajn1 (Fig. 78). This specification, however, shifts the estimation by Bogdanov
(19564) only slighty from the geographical point of view and confirms the most probable origin
of the NV. noctula specimen in Tajikistan.
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The northern spot of occurrence of N. noctula in Tajikistan is represented by two records from
the short Tajikistani section of the Sirdaré Valley — along this river the occurrence continues directly
to the west to Chinoz (Severtzoff 1876) and Toshkent (Bobrinskoj 1925, Kuzéakin 1934, Meklen-
burcev 1935, Bogdanov 1953a). A record without date (only “spring” is given) of a female from
Riimon, nowaday a part of Hugand (Habilov 1992), and an old finding of a male from Guliston
(former Kajrakkum) made by Nikolaj Alekseevi¢ Zarudnyj, a renowned Ukrainian explorer and
ornithologist, in 1908 (Habilov 1992, see also TadZibaeva & Habilov 2021). However, concerning
the latter record, Habilov (1992) did not give the source of his information, although it should
originate either from a publication or from a collection examination. Majority of Zarudnyj’s
collection (more than 13,000 specimens, see Kaskarov & Mitropol’skaa 2012) is housed in the
SAGU collection, Toshkent, but Kaskarov & Mitropol'skaa (2004), publishing the catalogue of
bats of the SAGU collection, did not mention this specimen. This record was not mentioned by
any author dealing with Zarudnyj’s collections (Bobrinskoj 1925, Ognev 1928, Bobrinskoi 1931,
Kuzékin 1934, Meklenburcev 1935, Strelkov et al. 1978). Although the maps of distribution of V.
noctula in the Soviet Union by Kuzakin (1944, 1950, 1965) indicate a record along the Tajikistani
section of the Sirdaré Valley, it is not clear whether it is the Rlimon record or the Guliston record
(or some other). For the time being, this question remains unresolved.

Variation. The Tajikistani populations of Nyctalus noctula were not evaluated concerning their
taxonomic position within the species rank (Habilov 1992). However, besides the old views by
Bobrinskoj (1925), Ognev (1927, 1928), and Vinogradov (1935), who considered the Turkestani
populations a part of the eastern European form Nyctalus noctula princeps Ognev, 1923 (cur-
rently considered a synonym of the nominotypical west-Palaearctic subspecies, see Benda et al.
2006 for a review), the populations of the eastern part of West Turkestan — i.e. living east of the
Aral Sea, including those of Tajikistan — are generally regarded to belong to N. n. meklenburzevi
Kuzékin, 1934 (Kuzékin 1934, 1944, 1950, 1965, Ellerman & Morrison-Scott 1951, Bogdanov
1953a, Strelkov 1963, 1981, Corbet 1978, Rybin et al. 1989, Koopman 1994, Horacek et al. 2000,
Benda et al. 2006, 2011, etc.).

Otonycteris leucophaea (Severcov, 1873)

RECORDs. Original data: Kiilob [1], botanical garden, 6 May 2016: det. & rec. calls of minimum 2 foraging inds.; — Qarago¢
[2], above a small lake (Fig. 110), 15 May 2016: net. 1 & (Figs. 111, 112; NMP 95747 [S+A]; cf. Habilov & TadZibaeva
2016b, Tadzibaeva & Habilov 2016a). — Published data [as of O. hemprichii]: near Dzan-bulak [= Buston] [3], at the
southern base of the Kuraminskij [= Kurama] Mountains, between Taskent [= Toshkent] and HodZent [= Hugand], 1 ind.,
ZMMU (Sévercov” 1873a); at Djan-bulak [= Biiston], on the southern side of the Kuraminsk [= Kurama] mountain-chain,
between Tashkent [= Toshkent] and Hodgent [= Hugand], 1 ind. (Severtzoff 1876); Taskent [= Toshkent, Uzbekistan],
1 &, ZMMU, leg. N. A. Severcov (Bobrinskoj 1925); near Djan-Bulak [= Biiston] at the southern foot of the Kuraminsk
[= Kurama] Mountains, between Tashkent [= Toshkent] and Chodgent [= Hugand], 1 ind., ZMMU (Ognev 1927); — near
Ajvadz [= Ajvag], at the mouth of the Kafirnigin [= Kofarnihon] river [4], 5 August [= 18 August NS] 1915: coll. 1 &,
ZIN, leg. Lazdin (Bobrinskoj 1925, Ognev 1928); Ajvadz [= Ajvag], lower reaches of the Kafirnigin [= Kofarnihon] river
(Kuzékin 1944, 1950, 1965); — Horog [= Horug] [5], a canyon at the confluence of the Sah-Dara [= Sahdara] and Gunt
[= Gund] rivers, summer 1937: remains of 7 skulls in Bubo bubo pellets (Kornev 1941); Horog [= Horug] in the western
Pamirs (Kuzakin 1944, 1950, 1965); — Stalinabad [= Dusanbe] [6], fissure of a window frame on the second floor of the
university building, 5 June 1950: obs. a colony, coll. 1 @, 2 July 1950: coll. 1 9, leg. O. P. Bogdanov & I. I. Lindt, 1 June
1951: coll. 18 99, leg. S. U. Stroganov, 12 July 1951: coll. 1 @, leg. V. D. Potopol’skij (Bogdanov 1953a, b, 1956a);
Dusanbe (Kuzakin 1965); Dusanbe, living house, 7 September 1987: 1 & flew into a flat (Malinovskij 1988); — GandZi-
no [= Gangina] (Vahs river valley) [7], fissures in limestone and sandstone outcrops, May—August 1964 (incl. 19 May,
4 June, 4 July, 13 July, 24 July, 27 August), obs. emerging inds., shot 5 3 &, 26 July 1964: shot 1 @, 23 August 1964: shot
1 & (Serbin 1968); — Zeravsan [= ZarafSon] river valley, between Majkata [= Majkatta] and Amondara [8], mine, 6 July
1960: coll. 1 &, leg. O. P. Bogdanov (Habilov 1992, TadZibaeva & Habilov 2017a); — proportionatelly between the Vah§
river and Saartuz [= Safritus] [9], 1 ind., ZIN, leg. P. P. Strelkov & G. N. Sapoznikov (Habilov 1992); — Moskovskij [=
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Fig. 110. A small lake and surrounding loess slopes of the Mount Ho¢a Ma"min at Qarago¢; during two visits of this
locality, on 9 May & 15 May 2016, nine bat species were documented. At the lake three species were netted, Eptesicus
ognevi, Hypsugo savii, and Otonycteris leucophaea, echolocation calls of three other species were detected, Pipistrellus
pipistrellus, P. kuhlii, and Tadarida teniotis; in the underground cavities and corridors in the loess slopes, individuals
of Rhinolophus ferrumequinum, R. bocharicus, Myotis blythii, and Barbastella caspica were documented. Photo by A.
Reiter (15 May 2016).

Maskav] district, HozratiSo [= Hazrati Soh] [10], 1 ind., ZIN, leg. P. P. Strelkov & G. N. Sapoznikov (Habilov 1992);
— Bah [= Bahorak?] (25 km of Cubek) [11], Montane Bukhara (Pamir-Alay), 1 &, SAGU, leg. L. Mol¢anov (Kaskarov
& Mitropol’skaa 2004); — Baruson [12], 22 July 2022: obs. 1 foraging ind. (Habilov & Tadzibaeva 2022a).

DISTRIBUTION. Otonycteris leucophaea is an endemic of West Turkestan and adjacent areas, its
distribution range stretches from southern Kazakhstan to southern Turkmenistan, north-eastern
Iran, northern parts of Afghanistan and Pakistan, and to Kashmir (Bates & Harrison 1997, Benda
etal. 2011, 2012, Benda & Gaisler 2015). The Tajikistani occurrence area of O. leucophaea repre-
sents the easternmost part of the distribution range of this bat in West Turkestan and a part of the
eastern margin of the whole species range. This range margin continues from southern Tajikistan
southwards to central Afghanistan and to Kashmir (Benda & Gvozdik 2010, Benda & Gaisler
2015) and from northern Tajikistan to western Kirghizstan and southern Kazakhstan, where the
northern limits of the species distribution are situated (Butovskij et al. 1985, Rybin et al. 1989). In
the Afghanistani provinces of Herat and Lowgar, O. leucophaea reaches the southernmost points
of its distribution range (Benda & Gaisler 2015).

In Tajikistan, O. leucophaea represents a rather uncommon bat (Fig. 113), 12 record sites are
spread across low to medium altitudes of the western section of the country. The records come
from a medium wide altitudinal range (1780 m) and this species represents mainly a lowland
dweller in the country — a large majority of its localities lie at the altitudes below 900 m a. s. 1.
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Fig. 111. Portrait of Otonycteris leucophaea (Severcov, 1873) from Qaragoc¢. Photo by A. Reiter.

(median 751.5 m a. s. 1.; Fig. 10, Table 3). The only record from an altitude above 2000 m a. s. 1.
(ariver valley near Horug, Badakhshan, at 2103 m a. s. 1.) constitutes a finding of bone remains
of seven individuals in owl pellets (Kornev 1941), the real occurrence of the bats thus could be
situated much lower than the site of their bone finding.

Fig. 112. Penis of Otonycteris leucophaea (Severcov, 1873) from Qaragoc. Photo by A. Reiter.
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Fig. 113. Records of Otonycteris leucophaea (Severcov, 1873) in Tajikistan; squares — new records, circles — published
records.

EcHoLocaTION. Echolocation calls of Otonycteris leucophaea were detected just at one site during
our research trip to Tajikistan, calls of at least two foraging bats were recorded in the botanical gar-
den in Kiilob. We measured only five pulses of a single sequence (Fig. 114, Table 5). These limited
data give an opportunity for a simple description of the echolocation parameters of O. leucophaea,
although the first information on the echolocation of this bat was given by Horacek (1991) based
on observations from a heterodyning detector used in Kirghizstan. Horacek (1991) described these
calls as a short series of low-frequency clicks with a regular low repetition rate increasing when
approaching a prey and terminating with feeding, he mentioned the call range of 18—40 kHz with
the peak frequency at 30-32 kHz. However, these data on peak intensity refer to the span of the
highest acoustic resolution in the heterodyne record, not to the end frequency of a call (see Benda
et al. 2008). Based on the record from Tajikistan, the call parameters of O. leucophaea resemble
those of the only congener O. hemprichii Peters, 1859 as described by Benda et al. (2008) and
later characterised by Benda et al. (2010a, 2012), Razgour et al. (2010), and Benda & Uhrin
(2019). The echolocation calls of O. leucophaea are very short, broadband frequency-modulated
signals with the peak frequency (produced by a foraging bat) in the range of 21.1-21.5 kHz, mean
21.3 kHz (Table 5). This is a slightly lower value compared to those found in O. hemprichii, where
the call parameters are reported as follows (mean, range): D 5.6 ms, 4.9—-6.6 ms; SF 45.2 kHz,
43.6-47.5 kHz; EF 18.7 kHz, 18.0-19.6 kHz; PF 22.2 kHz, 20.4-24.3 kHz; IPI 106.9 ms, 69.6—
146.4 ms (Sinai, n=13; Benda et al. 2008); D 7.2 ms, 2.9—11.9 ms; SF 46.8 kHz, 34.2—68.3 kHz;
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EF 20.4 kHz, 15.0-25.6 kHz; PF 26.8 kHz, 19.4-31.8 kHz; IPI 142.7 ms, 72.0-302.0 ms (Jordan,
n=66; Benda et al. 2010a); D 3.7 ms, 3.4-4.1 ms; SF 38.8 kHz, 28.6-32.8 kHz; EF 22.1 kHz,
21.9-22.3 kHz; PF 22.9 kHz, 16.9-29.9 kHz; IP1 157.9 ms, 143.0-190.1 ms (Iran, n=10; Benda et
al. 2012). The difference is perhaps a consequence of the differences in body size, O. leucophaea
is a bat somewhat larger than O. hemprichii and thus, it produces on average lower frequencies
of echolocation calls than the latter species.

VARIATION. External and cranial dimensions of the newly collected Tajikistani specimen of
Otonycteris leucophaea are shown in Table 12.

All published records of the bats of the genus Otonycteris from Tajikistan as well as West Tur-
kestan until 2010 were referred to O. hemprichii Peters, 1859 (see Radde & Walter 1889, Kasenko
1905, Satunin” 1906, 1914, Bianki 1917, Bil'kevi¢” 1918, Bobrinskoj 1918, 1925, 1929, Ognev
1927, 1928, Ogneff & Heptner 1928, Laptev 1934, Kuzakin 1935, 1944, 1950, 1965, Vinogradov
1935, Kornev 1941, Ellerman & Mqrrison-Scott 1951, Bogdanov 1953a, b, 1956a, b, 1968, 1974,
Strelkov 1963, 1981, Babaev 1965, Serbin 1968, Anusevi¢ etal. 1972, Corbet 1978, Strelkov et al.
1978, Strelkov & Sajmardanov 1983, Butovskij et al. 1985, Habilov 1986, 1992, 2003, Pavlinov
& Rossolimo 1987, 1998, Malinovskij 1988, Khabilov 1989b, Rybin et al. 1989, Horacek 1991,
Zimaetal. 1991, 1992b, Koopman 1993, 1994, Strelkov & Sosnovceva 1994, Borisenko & Pavli-
nov 1995, Horacek et al. 2000, Borisenko et al. 2001, KaSkarov & Mitropol’skad 2004, Simmons
2005, Benda et al. 2006, etc.). However, the taxonomic revision by Benda & Gvozdik (2010),
based on the results of morphological and molecular genetic analyses, demonstrated the content
of the genus Otonycteris to consist of two species, O. hemprichii, distributed in North Africa and
the Middle East, and O. leucophaea, occurring in West Turkestan and parts of adjacent countries.

Otonycteris leucophaea belongs to the few bat species whose description is based on a spe-
cimen from Tajikistan. The description of this bat under Plecotus leucophaeus was published
by Sévercov” (1873a: 18) based on “a single specimen found at the altitude no less than 2000’
[~610 m], but not in the steppe, in fact in the lower part of a montane canyon, between Taskent
[= Toshkent] and HodZent [= Hugand], near DZan-bulak [= Biiston; 40°31°N, 69°20’E]”. [Own
translation from Russian*.] The type specimen (male, see Bobrinskoj 1925) was collected most
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Fig. 114. Spectrogram of the echolocation calls of Otonycteris leucophaea (Severcov, 1873); an individual foraging in
the botanical garden at Kiilob, 6 May 2016.

* original text reads as follows (Sévercov” 1873a: 18): “EanHcTBeHHBII SK3eMIUIsIpb HalieHsb Ha BbicoTh Menbe 2000°,
HO HE Bb CTEIIH, a Bb HIKHEIl YaCTH TOPHAro yIembs, Mexay TankeHToMb 1 X0pKeHToMb, Y JxaH-Oynaka.”
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probably in 1868, when N. A. Severcov (1827-1885; see under Eptesicus gobiensis above) tra-
velled between Toshkent and Hugand and collected zoological materials in the broader vicinity of
Hugand, although he did not mention the type locality (DZan-bulak / Biiston) directly (Sévercov”
1873b, see also Maslova 1956). Since Sévercov” (1873a) reported the altitude of the type locality
at 2000 feet at least, i.e. above 600 m a. s. 1., the site should be within the Kurama Mountains in
a certain distance from the city of Biiston that is situated around 330 m a. s. 1.

In the book containing the description of O. leucophaea, Sévercov” (1873a: 79) referred the type
specimen of the new species also to ‘Plecotus auritus var[ietas] brevimana Bonap|arte, 1837]’,
i.e. he synonymised the name leucophaeus with brevimana. Despite the clear Sévercov”’s (1873a)
indication of an existing name mentioning Bonaparte as its author, the name ‘brevimana Severcov’
was erroneously considered a junior synonym of Otonycteris hemprichii Peters or O. leucophaea
Severcov by a series of authors (see KaSenko 1905, Bobrinskoj 1925, Ognev 1928, Kuzakin 1950,
Ellerman & Morrison-Scott 1951, Corbet 1978, Strelkov 1981, Borisenko & Pavlinov 1995,
Simmons 2005). However, when Bonaparte (1837: [59]) mentioned Plecotus brevimanus, he clearly
indicated Jenyns (1828) as the author of this name. Currently, brevimanus Jenyns is considered
a junior synonym of Vespertilio auritus Linnaeus, 1758 [= Plecotus auritus (Linnaeus, 1758)],
this is apparent also from the detailed species description by Jenyns (1828: 55-58; see also Van
Bree & Duli¢ 1963, Corbet 1964, 1978, Strelkov 1981, Koopman 1993, Borisenko & Pavlinov
1995, Simmons 2005). In fact, Sévercov” (1873a) referred the type specimen of O. leucophaea
simultaneously to a common bat, Plecotus auritus, besides to the newly described species.

Due to the immediate synonymisation of the names leucophaeus and brevimanus by Sévercov”
(1873a) that was supported again by the use of the latter name on the first place in the English
translation of the original description by Severtzoff (1876: 42), and mainly due to confusion of the
genera, Plecotus instead of Otonycteris, the Sévercov”’s (1873a) original combination remained in
use for a long time, see Tihomirov” & Korcagin” (1889) or KasSenko (1905). The currently valid
combination of the name leucophaeus Severcov with the genus Otonycteris was first proposed
almost simultaneously by Bobrinskoj (1925) and Ognev (1927).

The name Plecotus leucophaeus was for a long time considered a synonym of Otonycteris
hemprichii s.str. (for discussions of the opinions concerning the intraspecific variation in this
species see Nader & Kock 1983, Horacek 1991, or Horacek et al. 2000), only exceptionally it was
regarded a name for a local Turkestani subspecies of the latter species (Corbet 1978, Koopman
1994). Since Benda & Gvozdik (2010) suggested the separate species status for O. leucophaea, this
taxonomic view was subsequently and (perhaps) universally followed (Benda et al. 2011, 2012,
Benda & Gaisler 2015, Rosina 2015, Ashrafi et al. 2016, Habilov & Tadzibaeva 2016b, 2019a,
2020d, 2021b, Tadzibaeva & Habilov 2016a,2017a,2018,2019d, Saidov et al. 2017, Loumassine
et al. 2019, Burgin 2019c¢, Yusefi et al. 2019, Dundarova et al. 2022, Orlova et al. 2023, etc.).

RECORDS OF ECTOPARASITES. Published data: Spinturnicid ae: Spinturnix myoti: 2 33, 1 ¢, 1 protonymph, from
1 ind., Tajikistan [site and date unlisted] (Stantkovi¢ & Malinovskij 1992).

COMMENTS ON ECTOPARASITES. In Ofonycteris leucophaea, only one ectoparasite species was
documented in Tajikistan, a gamasoid mite Spinturnix myoti (Kolenati, 1856). A finding of four
specimens from one bat individual (originally under O. hemprichii) was reported by Stantikovic¢
& Malinovskij (1992). This gamasoid permanent mite of the S. myoti group is a primary parasite
of bats of the M. myotis group. In the Palaearctic, it was reported from a variety of other host
species of the families Vespertilionidae and Rhinolophidae, all these records are regarded as
accidental transfers from the main host group (Rudnick 1960, Uchikawa et al. 1994). It could be
caused by sharing of the roost by several bat species including those of the M. myotis group. In
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our catch from Tajikistan, this mite was collected from an individual of Myotis blythii examined
at Magov (see above).

From O. leucophaea, a new species of the gamasoid mite was recently described from southern
Kazakhstan, Spinturnix otonycterisi Dundarova et Orlova, 2022, based on the material of 15 spe-
cimens (Dundarova et al. 2022). This material was collected at two sites on the northern limits of
the host distribution range (see Butovskij et al. 1985), the type locality is the Ak-Mecet' cave near
Almaly, western part of the Karatau Mts., ca. 80 km north of Simkent (cf. Dundarova et al. 2022).

Dundarova et al. (2022: 451) complemented the description of S. ofonycterisi by a note as
follows: “The phylogenetic position of Otonycteris is still unresolved [...], which is confirmed by
the pronounced morphological isolation of its specific ectoparasite Spinturnix otonycterisi — the
bizarre form of the female dorsal shield and male sternogenital shield, and the absence of dorsal
opisthosomal setae amongst others. We expect that this parasite is distributed within the range
of its host, i.e. this is a Central Asian species.” On the other hand, it is worth mentioning that the
available records of O. leucophaea in its whole range (see above) did not give any record of the
Spinturnix mites, except those few by Stanikovi¢ & Malinovskij (1992) and Dundarova et al.
(2022). Rybin et al. (1989) examined 15 specimens of O. leucophaea (under the name O. hemp-
richi) from Kirghizstan for ectoparasites and did not find any specimen of Spinturnix, identical
results were reported by Benda et al. (2012) from Iran. This suggests certain doubts concerning
the real parasite-host association of S. otonycterisi with O. leucophaea. The species of the genus
Spinturnix do not create endemic populations and are distributed broadly, this could rather indicate
a transfer of parasites between hosts (e.g. in a common roost) and the principal host of S. ofonyc-
terisi thus could be a member of a different bat species.

A similar situation could be observed in Pipistrellus pipistrellus and P. kuhlii and the Spintur-
nix mites. Findings of Spinturnix acuminata (s.str. or s.1.) and undescribed mite species of the
S. acuminata group on these bats were registered only in marginal parts of their ranges in Libya,
Turkey, Israel, Iran, and/or Afghanistan (Shulov 1957, Costa 1966, Dusbabek 1970, Karatag
& Cakir 2004, Benda et al. 2012, 2014). Although both bat species are widely distributed in the
Middle East (Benda et al. 2006, 2010, 2012, 2016¢, Benda & Gaisler 2015, etc.), the Spinturnix
mites were collected from them only exceptionally. This again indicates that local (marginal)
populations were accidentally infested by a parasite without direct association with these bat
species — both are common bats within their whole ranges, but only a few records of mites are
available at all (see Stanyukovich 1997). Anyway, such infestation of a certain bat species by the
(species-specific) Spinturnix mites only at the distribution range margin of such species remains
an unresolved question.

Barbastella caspica Satunin, 1908

RECORDS. Original data: Qarago¢ [1], inside of a loess cavity (Figs. 115-117), 9 May 2016: net. 5 &3 (Fig. 118; NMP
95735-95737, HSU pb6205, 6206 [S+A]; cf. Habilov & TadZibacva 2016b), at a loess cave, 15 May 2016: net. 3 3J,
2 Q9 (NMP 95749, HSU pb6226-6228 [S+A], NMP 95748 [A]; cf. Habilov & Tadzibaeva 2016b), rec. calls of three
handled inds.; — Hoga Sagiqi Balhi [2], Dangara tunnel, 17 May 2016: obs. 3 roosting inds., coll. 1 &, 1 @ (NMP 95753,
HSU pb6235 [S+A]; Habilov & Tadzibaeva 2016b). — Published data: Kurgan-Tubinskij [= Viloati Hatlon] pass [3],
fissure in a rock boulder, 21 June 1950: coll. 1 &' (Bogdanov 1952); — Mindona [= Mingdona] kishlak [4], cave, 4 Decem-
ber 1953: coll. 1 &, 1 @ (Bogdanov 1956a, b); — foothills of the Turkestanskij [= Turkiston] Mountains, between Majko-
ta [= Majkatta] and Amandora [= Amondara] [5], narrow rock fissure, 2 December 1953: coll. 6 33, 4 99 (Bogdanov
19564, b); — right bank of the Zeravsan [= ZarafSon] river [6], 5—6 km upstream of Pendzikent [= Pancakent], mines,
3 December 1953: coll. 1 &, 1 @ (Bogdanov 1956a, b); vicinity of PendZikent [= Pangakent], exam. inds. (Medvedev
& Polkanov 1997); — Kuraminskij [= Kurama] Mountains, near Altyn-Topkan / Zarnisor [7], abandoned mine, 17 Decem-
ber 1978: exam. 3 33, 1 Q (Habilov 1979), juniper tree zone, 1590 m a. s. 1., 5 February 2016: exam. 1 &' (TadZibaeva
& Habilov 2016b, 2017b, 2018), 2 April 1977: exam. 1 &, 23 December 1978: exam. 4 33,2 99, 1 April 1979: exam.
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Fig. 115. Eroded loess slopes of the Mount Ho¢a Mii"min at Qarago¢; inside loess cavities in these slopes (entrance of
one of them is visible on the right side of the picture), four bat species were found roosting, Rhinolophus ferrumequinum,
R. bocharicus, Myotis blythii, and Barbastella caspica (see also Fig. 110). Photo by A. Reiter (9 May 2016).

1 &, 15 February 1980: obs. 15 inds., 1 April 1980: obs. 4 inds., incl. 1 &, 1 @, 14 March 1981: obs. 5 inds., 21 Februa-
ry 1986: exam. 1 ¢ (Tadzibaeva & Habilov 2018), mine 29 January 2022: obs. 2 inds. (Habilov & TadZibaeva 2022c¢);
— northern slope of the Turkestanskij [= Turkiston] Mountains, near Dahana [8], Guzlon Range, 1020 m a. s. 1., two
abandoned mines (incl. mine 4), 2 January 1976: obs. 56 and 24 inds., exam. 7 &, 5 @ Q@ (Habilov 1980, 1992, Habilov
& Tadzibaeva 2020a), 18 January 1976: obs. 44 inds., 25 January 1976: obs. 42 inds., 15 February 1976: obs. 41 inds.,
mine 4, 7 March 1976: obs. 28 inds., incl. 3 3&, 1 @, mine, 9 March 1976: obs. numerous inds., mine 4, 10 December
1977: obs. 16 33, 9 9, mine, 17-18 December 1977: obs. 14 33, 6 9 (Habilov 1980, 1992, Tadzibaeva 2018,
Habilov & Tadzibaeva 2020a), mine 4, 13 March 1976: obs. 20 inds., incl. 1 @, 23 January 1977: obs. 27 inds., incl.
18/17 33,8 29, coll. 1 &, 16 October 1977: exam. 2 /3 33,2 29, coll. 1 & (Habilov 1980, 1992, Tadzibaeva 2018,
Habilov & TadZibaeva 2020a), mine 4, 18 April 1976: obs. 7 inds., incl. 2/3 @2, coll. 1 @, 22 May 1976: obs. 20 inds.,
incl. 333,4/5/7 29, 13 June 1976: obs. 6 inds., incl. 1 /2 &3, 1 @, 23 June 1976: obs. 6 inds., incl. 2 3, 11 July
1976: exam. 1 &, 26 September 1976: obs. 13 inds., incl. 6 3, 5 22, 8 May 1977: exam. 1 &/ @, mine, 14 May [1977]:
exam. 2 9, mine 4, 15 May 1977: obs. 7 inds., incl. 2/ 3 33, 3 29, 25 March 1978: exam. 1 &, 8 May 1978: exam.
13,12,10 June 1978: exam. 2 33, 3 29, 11 November 1978: exam. 1 @ (Habilov 1992, Habilov & TadZibaeva 2013,
2020a, Tadzibaeva 2018), mine 4, 6 July 2012: obs. 10 inds., incl. 2 &, 13 July 2012: obs. a colony of 15-20 inds., incl.
1/33,2 22, mine 6, 6 July 2012: obs. 1 ind., mine 13, 7 July 2012: exam. 3 &, 8 inds. juvs. (Habilov & TadZibaeva
2013, Tadzibaeva 2015, 2018), mine 4, 21 April 2013: obs. 21 inds., 17 May 2013: obs. 30 inds., 9 September 2013: obs.
23 inds., incl. 5 33, 7 9, 22 November 2013: obs. 4 inds., incl. I @, mine 6, 22 November 2013: obs. 3 inds., mine 4,
24 January 2014: exam. 3 33, 5 2 Q (Orlova et al. 2015a, Tadzibaeva 2015, 2018, Habilov & TadZibaeva 2020a), mine 4,
13 May 2012: obs. 10 inds., mine 14, 15 July 2012: obs. 4 inds., 14 February 2015: exam. 2 99 (TadZibaeva 2018),
mine 4, 12 April 2012: obs. 6 inds., incl. 1 &, 1 @, 18 April 2014: obs. 1 ind., 10 July 2014: obs. 1 ind., 23 August 2014:
obs. 7 inds., incl. 4 99, 10 October 2014: obs. 15 inds., incl. 7 &d, 3 9 Q, 2 November 2014: obs. 3 inds., incl. 2 33,
1 August 2015: obs. 2 inds., incl. 1 @, 13 November 2015: exam. 1 &, 22 January 2016: exam. 5 92, 8 April 2016: obs.
10inds., incl. 3 33, 6 @ (Tadzibaeva 2018, Habilov & TadZibaeva 2020a), mine 4, 21 March 1976: obs. 9 inds., 11 April
1976: obs. 7 inds., incl. 2 @9, 17 April 1976: exam. 2 33, 24 April 1976: obs. 9 inds., 30 May 1976: obs. 6 inds., incl.
13,2 29,26 June 1976: exam. 2 33, 16 September 1976: obs. 7 inds., incl. 3 33, 18 December 1976: exam. 16 33,
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9 @9, 27 February 1977: obs. 18 inds., 12 March 1977: obs. 1 ind., 10 April 1977: exam. 2 3J,2 99, 13 March 1978:
exam. 6 33,4 99,3 April 1979: obs. 3 inds., incl. 1 &, 1 @, 15 March 1980: obs. 16 inds., incl. 8 33, 4 29, 23 Novem-
ber 1980: obs. 20 inds., incl. 2 3J, 6 29, 20 December 1980: obs. 22 inds., incl. 4 33, 4 @9, 18 January 1981: obs.
20 inds., 10 January 1982: obs. 17 inds., 8 November 1983: obs. 3 inds., incl. 1 &, 5 January 1986: exam. 7 33,7 99,
22 February 1986: obs. 3 inds., incl. 1 &, 12 November 1986: obs. 6 inds., incl. 1 &, 1 @, 19 June 1987: exam. 4 &,
1 Q, 14 September 2017: obs. 15 inds., incl. 1 @, 7 July 2018: exam. 2 33, 1 @, 10 March 2019: exam. 1 &, 1 @, 30 March
2019: exam. 2 99, 5 July 2019: obs. 1 ind., 28 March 2020: exam. 1 @ (Habilov & TadZibaeva 2020a), mine 4, 26 Februa-
ry 2022: exam. 1 &, 1 @ (Habilov & TadZibaeva 2022c); — foothills of the Turkestanskij [= Turkiston] Mountains, near
Voruh kishlak [9], right bank of the Isfara river, small mine, 21 January 1977: coll. 1 &, 1 Q (Habilov 1980); — foothils
of the Zeravianskij [= ZarafSon] Mountains, near Sing [10], 1600 m a. s. 1., abandoned mine, 23 February 1977: obs.
31inds.,incl. 16 33, 14 @ Q@ (Habilov 1980), 22 June 1979: exam. 1 & (Habilov 1992), 12 February 1977: exam. 13 inds.,
12 February 1979: obs. 26 inds., incl. 9 33, 4 2@, 16 October 2015: exam. 1 Q, Dahoni ob mine, 30 January 2016: obs.
1 ind., leg. R. Oblokulov (Tadzibaeva & Habilov 2017a, Habilov & Tadzibaeva 2020b), 22 September 2016: obs. 2 inds.
(TadZibaeva & Habilov 2017a, Habilov & Tadzibaeva 2018, 2020b), 5 October 2019: exam. 1 3, 3 October 2020: obs.
1 ind. (Habilov & Tadzibaeva 2020b); — Kuraminskij [= Kurama] Mountains, near Adrasman [= Adrasmon] [11], 1610 m
a. s. |, mines, 26 December 1976: obs. several inds. (Habilov 1980), 26 May 1979: exam. 1 & (Habilov 1992); Dobita
near Adrasman [= Adrasmon], exam. inds. (Medvedev & Polkanov 1997); Kuraminskij [= Kurama] Mountains, near
Adrasman [= Adrasmon], 1610 m a. s. 1., mines, 2 January 1977: exam. 2 9, 25 November 1977: exam. 1 &, Koni-
Mansur cave, 25 November 1977: exam. 2 33, 1 @, 30 November 1988: obs. 1 ind., Gulian, mine, 15 January 2016:
exam. 2 33, 1 @ (Tadzibaeva & Habilov 2018); — Kuraminskij [= Kurama] Mountains, Kara-Mazara Range, Kandzol

bl
b

Figs. 116, 117. 116 (left) — an individual of Barbastella caspica Satunin, 1908 roosting in a loess cavity at Qarago¢. 117
(right) — an interior of a loess cavity at Qarago¢. Photos by A. Reiter (9 May 2016).
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Fig. 118. Portrait of Barbastella caspica Satunin, 1908 from Qarago¢. Photo by A. Reiter.

[= Istiglol] [12], 1350-1600 m a. s. 1., mine, 16 January 1977: exam. 2 & (Habilov 1980, 1992); — Mogol-Tau [=
Mogoltau] Mountains, near Cajruh-Dajron [= Coruh-Dajron] [13], two abandoned mines, 8 November 1977: obs. 5 34,
299, coll. 14,19, 8January 1978: obs. 4 4, 1 @ (Habilov 1980, 1992), 19 June 1984: exam. 1 &, 13 January 1985:
obs. 7 inds., incl. 1 &, 1 @, 15 April [1985]: exam. 1 &, 19 April [1985]: exam. 1 @, 29 September 1985: obs. 11 inds.,
incl. 1 & (Habilov 1992, Tadzibaeva & Habilov 2019a); near Caruh-Dajron [= Coruh-Dajron], exam. inds. (Medvedev
& Polkanov 1997); Mogol-Tau [= Mogoltau] Mountains, near Cajruh-Dajron [= Coruh-Dajron], two abandoned mines,
17 November 1978: exam. 4 33, 4 99, 2 December 1978: obs. 6 inds., incl. 1 &, 10 January 1979: obs. 2 inds., 5 Janua-
ry 1980: obs. 10 inds., incl. 5 3J, 2 99, two mines, 21 January 1980: obs. 6+1 inds., ine, 16 February 1980: obs. 8 inds.,
incl. 3 43, 21 April 1980: obs. 8 inds., incl. 3 33, 8 September 1980: obs. 3 inds., 4 December 1980: obs. 2 inds.,
16 December 1984: obs. 3 inds., 30 June 1986: obs. inds., 1 November 1986: obs. 3 inds., 30 September 1987: obs. 6 inds.,
12 October 1988: obs. 9 inds., 27 October 1988: obs. 1 ind. (Tadzibaeva & Habilov 2019a); — Kuraminskij [= Kurama]
Mountains, near Pangaz kishlak [14], abandoned mine, 20 November 1977: coll. 3 3J, 1 @ (Habilov 1980), 26 Decem-
ber 1976: exam. 1 & (Habilov 1992), 18 November 1977: exam. 3 99, 16 December 1979: obs. 5 inds. (TadZibaeva
& Habilov 2018); — mines near Isfara [15], January 1983: exam. 16 3J, 20 @ (Medvedev et al. 1984, Medvedev 1992);
foothils of the northern slope of the Turkestanskij [= Turkiston] Mountains, 40°04°N, 70°35’E [= near Isfara], abandoned
mine, May 2013: exam. 1 ind. (Orlova & Kazakov 2016); —near Horog [= Horug] [16], Pamir Biological Institute, 15 June
1985: coll. 3/4 9, 1 ind. (Habilov 1986, 1992); — Takob [= Tagob] river canyon [17], mine, 13 October 1986: coll. 1 ¢
(Malinovskij 1988); — foothills of the northern slope of the Turkestanskij [= Turkiston] Mountains, near Kul'’kent [=
Kiilkand] [18], abandoned mine, 14 June 1978: exam. 1 &, 16 June 1979: exam. 1 &, 1 @, 24 April 1980: exam. 1 &,
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1/4 Q9 (Habilov 1992, Habilov & Tadzibaeva 2020c), mine 5, 14 July 2012: exam. 1 @ (Habilov & TadZibaeva 2013,
2020c, Tadzibaeva 2015), mine 2, 14 July 2012: obs. 6 inds., incl. 1 @, mine 3, 14 July 2012: exam. 8 9 (Habilov
& Tadzibaeva 2013, 2020c¢, Tadzibaeva 2015, 2018), mine 2, 9 July 2013: obs. 3 inds., incl. 2 9, mine 3, 9 July 2013:
obs. 1 ind. (TadZibaeva 2015, Habilov & Tadzibaeva 2020c), mine 2, 21 June 2017: obs. 1 ind., mine 3, 21 June 2017:
exam. 1 @, mine 5, 22 June 2017: obs. 21 inds., incl. 3 33, 12/ 16/ 18 QQ (Tadzibacva & Habilov 2017c, Habilov
& Tadzibaeva 2020c), mine 5, 20 February 2015: exam. 1 & (TadZibaeva 2018), mine 2, 21 August 2014: obs. 5 inds.,
3 33,1 Q (Tadzibaeva 2018, Habilov & Tadzibaeva 2020c), mine, 29 April 1978: obs. 21 inds., incl. 5 33, 1 @, 5 May
1979: exam. 1 @, 1 July 1979: exam. 1 &, 21 June 1980: exam. 2 3, 17—18 April 1982: exam. 1 @, 17 May 1983: obs.
2 inds., 17 June 1986: exam. 1 ©,31 May 2018: obs. 8 inds., incl. 7 @9, 5 June 2018: exam. 10 @ @ (Habilov & TadZibae-
va 2020c, cf.); — foothills of the northern slope of the Turkestanskij [= Turkiston] Mountains, near DEU-50 [19], 9 April
1977: exam. 1 &, 1 @, 1 August 1980: exam. 1 & (Habilov 1992, TadZibaeva 2018), abandoned mine, 1 August 1980:
exam. 1 &, 1 @ (Habilov & TadZibaeva 2013); — foothills of the northern slope of the Turkestanskij [= Turkiston] Moun-
tains, near Kim (Belesenyk Range) [20], 4 February 1979: exam. 1 &, 6 May [1979]: exam. 1 & (Habilov 1992, TadZibae-
va 2018); — southern slope of the Turkestanskij [= Turkiston] Mountains, near Majkata [= Majkatta] kishlak [21], deep
vertical cleft, 20 June 1979: obs. 1 ind. (Habilov 1992, Tadzibaeva & Habilov 2017a); — ZeravSanskij [= ZarafSon]
Mountains, near Pan¢rud [= Pangrud] [22], 2000-2500 m a. s. 1., two mines, 21 August 1977: obs. 1 ind., exam. 1 &
(Habilov 1992, Tadzibaeva & Habilov 2017a); — Zeravsanskij [= ZarafSon] Mountains, Vagazdon [= Vagaston] [23]
(Habilov 1992); — Zerav$anskij [= ZarafSon] Mountains, Rasna [= Ra$nai Poén] [24], five mines, 22 June 1979: exam.
2 33 (Habilov 1992, Tadzibaeva & Habilov 2017a); — ZeravSanskij [= ZarafSon] Mountains, Dzilau [25], 2000 m a. s. L.,
two mines, 14 February [1979]: obs. 5+30 inds. (Habilov 1992, TadZibaeva & Habilov 2017a); — Vol¢'e canyon, between
Mahou-Tau [= Mahoutau] Mountains and the Kajrakkumskoe [= Bahri Togik] dam [26], June-July 1990: exam. 2 3
(Habilov 1995); — Carku [= Corkuh] [27], mine, 3 July 1988: 4 §3, NMP, leg. J. Cerveny, A. Cervena & J. Obuch (Ben-
da etal. 2011); — Singdar'a [= Sing] river right bank, 10 km above Sing [28], mine, 12 February 1979: obs. 18 inds., incl.
10 33, 5 99 (Tadzibaeva & Habilov 2017a); — Kuraminskij [= Kurama] Mountains, Kansaj [29], 9 November 1977:
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Fig. 119. Records of Barbastella caspica Satunin, 1908 in Tajikistan; squares — new records, circles — published records.
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exam. 1 & (Tadzibaeva & Habilov 2018); — Tadzikistan [= Tajikistan, no exact loc.], 1943: 6 inds., ZIN (Habilov 1992);
Tajikistan, [no exact loc.], 2 33,2 99, 5 inds., ZIN, ZMMU (Kruskop 2015).

DISTRIBUTION. Barbastella caspica is an endemic of arid steppes and mountain plateaus of southern
West Turkestan, western East Turkestan, south-eastern Transcaucasia, and the central and northern
parts of Iran (Bobrinskoj 1925, 1929, Kuzakin 1965, Butovskij et al. 1985, Rybin et al. 1989,
Benda et al. 2012, Smirnov et al. 2021). The Tajikistani occurrence area of B. caspica represents
a part of the southern margin of the whole distribution range of the species, this bat is not known
from Afghanistan (although its occurrence there is very likely; Benda & Gaisler 2015). This range
margin continues from southern Tajikistan westwards to southern Turkmenistan and northern
Iran and north-eastwards to southern Kirghizstan and western East Turkestan. The south-western
Tien-Shan mountain system of northern Tajikistan and southern Kirghizstan (sensu Merzlyakova
2002) is the part of the distribution range of B. caspica with most densely documented occurrence
(see Smirnov et al. 2021). The northernmost localities of this bat are known from south-eastern
Kazakhstan (Butovskij et al. 1985).

Our new records from Tajikistan contribute slightly to the depiction of the eastern margin of
the species range in West Turkestan; until now, B. caspica was only marginally known from the
south-western section of the country (Fig. 119). In the Amudaré Basin in its broad sense, this bat
remained almost unknown, only a single record from its northern margin was available — from
the Viloati Hatlon pass (Bogdanov 1952). Our two records of B. caspica from south-western
Tajikistan represent the first findings of this bat from low to medium altitudes (around 900 m
a. s. 1) of the southern part of the country (Fig. 119) where only one record was available so far,
from more than 2000 m a. s. 1. near Horug (Habilov 1986).

In Tajikistan, B. caspica ranks among common bats (Fig. 119), at least 29 record sites are known
mostly from the western section of the country. The Tajikistani range of B. caspica is divided into
two parts, the northern and central-southern sections (Fig. 119). However, the geographical gap
between these sections seems to be rather an artificial result of less effort in the search of roosts
of this bat than a real absence of its occurrence; B. caspica is known solely from its roosts in
Tajikistan and two thirds of these roosts represent hibernacula. The localities are situated mainly
in the medium and high altitudes of the country; the available records come from a rather wide
altitudinal range of 1843 m, some two thirds of the records were made at the sites above 1000 m
a.s. l. (Fig. 10, Table 3). Our two records comprise a very small altitudinal range of just 35 m, the
altitudinal distribution of these sites is relatively low, considering the whole distribution range of
B. caspica in Tajikistan (median 914.5 m vs. 1189.0 m; see Fig. 11, Table 4).

EcHoLocatioN. The echolocation calls of Barbastella caspica were recorded at one site during our
research in Tajikistan. In total, 49 echolocation pulses of three handled bats collected inside a day
roost, a loess cavity at Qaragoc¢, were measured and these recordings gave the first data on the
echolocation parameters in this species. The bats of the genus Barbastella are typical in production
of two call types, commonly named type A and type B (Denzinger et al. 2001, Seibert et al. 2015,
Young et al. 2018). Since the call type B is emitted only during the searching flight of a bat, we
were able to record just the call type A in the handled bats. The recorded calls of B. caspica are
represented usually by two harmonics with the first harmonic having the peak frequency in the
range of 27.1-39.8 kHz (Table 5, Figs. 120, 121). This frequency range differs from the pattern
of the call type A observed in other species of the genus. Two small-sized species of Barbastella
produce calls of slightly higher values; in the European bat, B. barbastellus (Schreber, 1774), the
peak frequencies in the range of 29.2-44.7 kHz were reported (Vaughan et al. 1997, Denzinger
et al. 2001, Russo & Jones 2002, Obrist et al. 2004, Smirnov et al. 2022¢), in the Levantine spe-
cies B. leucomelas (Cretzschmar, 1830), the peak frequencies of the call type A were reported to
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Fig. 120. Spectrogram of the echolocation calls of Barbastella caspica Satunin, 1908 and Rhinolophus bocharicus KaSenko
et Akimov, 1918; individuals foraging at a small lake at Qaragoc¢, 9 May 2016.

be in a much narrower range of 32.4-37.2 kHz (Benda et al. 2008, 2010a, Hackett et al. 2016).
The Barbastella species distributed in a geographical proximity to the West Turkestani range of
B. caspica, the Himalayan species B. darjelingensis (Hodgson, 1855), has a slightly higher mean
value of the peak frequency (34.8 kHz, mean of pulse duration 5 ms; Chakravarty et al. 2021) than
B. caspica (mean 31.2 kHz; see Table 5). The last species of the genus with known echolocation
parameters, B. beijingensis Zhang, Han, Jones, Lin, Zhang, Zhu, Huang et Zhang, 2007 showed
the peak frequency at around 39.4 kHz (Zhang et al. 2007), also at values higher than in B. caspica.

VARIATION. External and cranial dimensions of the newly collected Tajikistani specimens of Bar-
bastella caspica are shown in Table 12. For the material examined see above.

The taxonomic affiliation of the Central Asian populations of the genus Barbastella remained
rather enigmatic and unresolved for a long time and there still are some uncertainties concerning
these bats at present. In West Turkestan, they were originally attributed to B. barbastellus (Schreber,
1774), see Radde & Walter (1889) and Tihomirov” & Korcagin” (1889), a species currently regar-
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Fig. 121. Spectrogram of the echolocation calls of Barbastella caspica Satunin, 1908; an individual foraging at a small
lake at Qaragoc, 15 May 2016.
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ded to be confined to the temperate forest zone of Europe, the Maghreb, Caucasus region, and
Canary islands (Russo et al. 2023). However, exceptionally also some later authors affiliated the
Central Asian populations to this name (e.g. Rybin et al. 1989).

For most of the first half of the twentieth century, the name B. darjelingensis (Hodgson, 1855)
was applied for the populations of West Turkestan (KaSenko 1905, Satunin” 1914, Bil'’kevi¢” 1918,
Kuzékin 1944, 1950, Bogdanov 1952, 1953a, 1956at, bt, Strelkov 19631, Babaev 1965), less
frequently, the name B. caspica Satunin, 1908 was used (Bobrinskoj 1925, 1926, 1929, Ognev
1927, 1928, Kuzakin 1934, Meklenburcev 1935), and just as an irregularity, the name B. blanfordi
Bianki, 1917 appeared (Bianki 1917). However, since the first Barbastella was documented from
Tajikistan in 1950 (Bogdanov 1952; see above), at that time the taxonomic opinions also concerned
the Tajikistani populations per se (see crosses [ 1] for the authors who regarded taxonomic status of
the Tajikistani populations in particular). Based on the taxonomic review by Tate (1942), Ellerman
& Morrison-Scott (1951) suggested the name B. leucomelas (Cretzschmar, 1830) for the Asian
populations of the genus and this opinion was generally accepted by subsequent authors also for the
populations of West Turkestan and Tajikistan, respectively (Kuzakin 196571, Corbet 19787, Strelkov
et al. 1978, Habilov 1979t, 1980+, 1986+, 1992+, 19951, 2003+, Strelkov 19817, Strelkov & Saj-
mardanov 1983, Butovskij et al. 1985, Pavlinov & Rossolimo 19877, 1998+, Malinovskij 19887,
Koopman 1993+, 19947, Borisenko & Pavlinov 1995+, Kaskarov & Mitropol'skaa 2004, Simmons
20057, Habilov & Tadzibaeva 2013+, Tadzibaeva 2015+, Habilov et al. 2016, Saidov et al. 20177).

However, based on the results of morphological and molecular genetic analyses, Benda
et al. (2008) demonstrated the name B. leucomelas to be applicable only for the Barbastella
populations of a limited region of the southern Levant, Sinai, and adjacent areas on both sides
of the Red Sea, while they found the European and Central Asian populations to represent two
separate species. They suggested the latter populations, living from Transcaucasia to the eastern
Himalayas, to be named B. darjelingensis, applying a name that was in use several decades ago.
However, this name remained in use for the populations of West Turkestan and adjacent areas
only for several years (Benda et al. 20117, 2012, Orlova et al. 2015at, Tadzibaeva & Habilov
2016b¥, Habilov & Tadzibaeva 20187), until Kruskop (2015) presented morphometric and genetic
differences between the Indian and Turkestani Barbastella populations. These results showed the
name B. darjelingensis unassignable to the Turkestani bats, which instead have to bear the name
B. caspica. This taxonomic opinion was then broadly accepted, namely concerning the West
Turkestani populations (Habilov & Tadzibaeva 2016bt, 2019af, 2020at, bf, cf, df, 2021af,
ct, TadZibaeva & Habilov 2017at, b, ¢t, 2018, 2019at, df, Lopez-Baucells 2019¢, Yusefi et
al. 2019, Dundarova et al. 2021) and is followed also here. According to this taxonomic view,
B. caspica is a monotypic species, inhabiting a limited range of the arid regions of Central Asia
(Kruskop 2015, Lopez-Baucells 2019c¢), extent of this range corresponds roughly to the range of
Eptesicus ognevi (see above).

An additional taxonomic opinion has been suggested recently, when Smirnov et al. (2020) and
Zarei et al. (2022) compared the Barbastella samples from eastern Russian Caucasus (Dagestan)
and north-western Iran (Qazvin Province) and found them to differ in their genetic traits from the
Turkestani samples, but not in their morphometric characters. While Zarei et al. (2022) only stated
that the Iranian populations are related more closely to B. leucomelas than to B. caspica, Smirnov et
al. (2020) suggested to split the contents of B. caspica sensu Kruskop (2015) into two species and
to name the West Turkestani populations B. walteri Bianki, 1917 and the Caucasian populations
B. leucomelas (with B. caspica as a junior synonym). Since B. caspica was described by Satunin”
(1908: 43) based on a specimen from eastern Azerbaijan (type locality: dolina r. Pirsagat”, sel.
Kubaly = Pirsaat river valley, Qubalibalaoglan village, Hacigabul District; 40°07°N, 49°03°E), in
the area neighbouring Dagestan, Smirnov et al. (2020) concluded that the Turkestani populations

154



has to be named B. walteri, based on a specimen collected in eastern Turkmenistan (Bianki 1917:
Ixxv) with the type locality Tahta-Bazar (= Tagtabazar, Mary Province; 35°58°N, 62°54’E). This
view was followed by Habilov & Tadzibaeva (2021b¥) and Smirnov et al. (20217).

However, we consider these conclusions as premature, since none of the type specimens (nor
topotype samples) were examined to support them, the differences were found only in a small
portion of the mitochondrial marker (609 bp of the cytochrome b gene) and the available mor-
phological evidence does not support these conclusions. It is not clear whether the differences
found among few specimens consider the whole populations, and mainly the topotype populations,
and thus, whether such a finding has any taxonomic relevance. Although it cannot be excluded
that the given populations indeed represent two different taxa, now we do not regard this opinion
as well supported. A more complex additional research is necessary to support this conclusion.
Therefore, we accept here the opinion by Kruskop (2015) about the taxonomic affiliation of the
Tajikistani populations of the Barbastella bats.

RECORDS OF ECTOPARASITES. Original data: Ny cteribiid a e: Basilia mongolensis: 1 ind. [A], from 3 33,2 29
(NMP 95748, 95749, HSU pb6226—6228), Qaragoc¢, loess cavity, 15 May 2016; —Spinturnicid ae: Spinturnix
punctata: 1 Q ad, 1 & ad, 2 inds. damaged [P, A], from 3 33,2 QQ (NMP 95748, 95749, HSU pb6226-6228), Qaragog,
loess cavity, 15 May 2016. —-M acronyssid ae: Macronyssus barbastellinus: 1 @ from 1 &, 1 Q (NMP 95753,
HSU pb6234-6235), Hoga Saqiqi Balhi, Dangara tunnel, 17 May 2016. — Ornithonyssus flexus: 1 9, 2 protonymphs
[P], from 1 &, 1 Q@ (NMP 95753, HSU pb6234-6235), Hoga Saqiqi Balhi, Dangara tunnel, 17 May 2016. — Published
data: Ischnopsyllidae: Ischnopsyllus petropolitanus: 1 @, mines near Isfara, January 1983 (Medvedev 1992); —
Nycteridopsylla oligochaeta: 35 33 ad, 31 9 ad, mines near Isfara, January 1983 (Medvedev et al. 1984, Medvedev
1992); — near Caruh-Dajron [= Coruh-Dajron] [specimen number and collection date unlisted] (Medvedev & Polkanov
1997); — Dobita near Adrasman [= Adrasmon] [specimen number and collection date unlisted] (Medvedev & Polkanov
1997); — vicinity of Pendzikent [= Pangakent] [specimen number and collection date unlisted] (Medvedev & Polkanov
1997). ~Spinturnicid ae: Spinturnix punctata: 2 3 ad, 1 @ ad, 1 nymph, foothils of the northern slope of the
Turkestanskij [= Turkiston] Mountains, 40°04°N, 70°35°E [= near Isfara], abandoned mine, May 2013, leg. M. V. Orlova
(Orlova & Kazakov 2016).

COMMENTS ON ECTOPARASITES. In Barbastella caspica, a medium broad variety of ectoparasites
was documented in Tajikistan, at least five species of four families were found in total.

The flea species Ischnopsyllus petropolitanus (Wagner, 1898) is distributed in mountains of
the central-southern part of the Palacarctic (Medvedev & Polkanov 1997, Scheffler et al. 2010).
In West Turkestan, the principal host of this parasite is Plecotus strelkovi (Medvedev & Polkanov
1997), see under the latter bat species for details (it was recorded also from Hypsugo savii).

The bat flea Nycteridopsylla oligochaeta Rybin, 1961 is an endemic of Central Asia, its records
are available from Uzbekistan (Toshkent), northern Tajikistan (four sites, see above), southern
Kirghizstan (OS), and eastern Afghanistan (Htrka 1970, Medvedev et al. 1984, Medvedev & Pol-
kanov 1997). The principal host of this flea is B. caspica (Medvedev 1992), although we did
not collect any flea from this bat in Tajikistan (this could have been caused by the period of the
research trip, since the adult stages occur only in hibernating bats). From this host species, also
the type series of Nycteridopsylla singula Rybin, 1991 was collected in Kirghizstan (Kan-i-Gut
cave; Rybin 1991).

The bat fly genus Basilia Miranda-Ribeiro, 1903 represents parasites of the tree-dwelling bat
species, its nominate species Basilia mongolensis Theodor, 1966 was collected at two sites in
Tajikistan from Myotis davidii and at one site from Barbastella caspica, both these bat species
are regarded principal hosts of this bat fly. The distribution range of this species as well as its
other host potential is not well studied.

One species of mesostigmatic mite was recorded from B. caspica in Tajikistan, Spinturnix
punctata (Sundevall, 1833). It represents an Eupalaearctic oligoxenic species associated with
bats of the genus Barbastella (Uchikawa et al. 1994, Deunff et al. 1997, Orlova & Kazakov
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2016) and its records were made in western Europe, the Baltic states, Caucasus, West Turkestan
(Kirghizstan, Tajikistan), and the Russian Far East (Rudnick 1960, Dusbabek & Pincuk 1971,
Rybin 1983, Stantikovi¢ 1990, Medvedev et al. 1991).

The bats of the genus Barbastella are reported to be principal hosts of an oligoxenous der-
manysoid mite species of the family Macronyssidae, Macronyssus barbastellinus Dusbabek et
Pincuk, 1971. Its distribution is known from central Europe, Moldavia, and southern Kirghizstan
(Dusbabek & Pincuk 1971, Haitlinger 1978, Rybin 1983), our new record from Tajikistan is thus
confirmation of the host preference, and it also demarcates the south-eastern limits of the known
distribution range.

Another macronyssid mite species Ornithonyssus flexus (Radovsky, 1967) was documented
from Tajikistan from B. caspica (our data) and from Myotis davidii (Stanyukovich 1997; see
above). The genus Barbastella is a new host genus of this mite, till now collected from the bat
genera Myotis, Eptesicus, Pipistrellus, Plecotus, and Vespertilio (see Stanyukovich 1997).

Plecotus strelkovi Spitzenberger, 2006

RECORDS. Published data: Darvaz” [= Darvoz Mountains], Teharf [= Teharv] kishlak [1], Van¢ [= Vang] river, 23 July
[=4 August NS] 1889: coll. 4 99, ZIN, leg. B. Grombgéevskij (Satunin” 1910, Bobrinskoj 1925, Habilov 1986); Darvaz
[=Darvoz Mountains] (Bogdanov 1953a); Darvaz [= Darvoz Mountains], 1889: 2 inds., ZIN, leg. Gromb¢evskij (Spitzen-
berger et al. 2006, Benda & Gaisler 2015); Vanch [= Vang] river, S Tekharv, 1 ind., ZIN (Spitzenberger et al. 2006); — near
Stalinabad [= Dusanbe] [2], 1932, leg. Parasitological Section of the Tajikistan Complex Expedition (Vinogradov 1935);
near Stalinabad [= Dusanbe] (Bogdanov 1953a); Dushanbe [= Dusanbe], 22 April 1932: 1 &, ZIN (Spitzenberger et al.
2006, Benda & Gaisler 2015); — Horog [= Horug] [3], a canyon at the confluence of the Sah-Dar'a [= Sahdara] and Gunt
rivers, summer 1937: remains of 3 skulls in Bubo bubo pellets (Kornev 1941); — Kuraminskij [= Kurama] Mountains,
near Altyn-Topkan / Zarnisor [4], abandoned mine, 17 December 1978: coll. 1 & (Habilov 1979, 1992, TadZibaeva
& Habilov 2018), 2 April 1977: exam. 1 @ (Habilov 1980), juniper tree zone, 1590 m a. s. 1., abandoned mine, 5 Februa-
ry 2016: exam. 1 & (TadZibaeva & Habilov 2016b, 2017b,2018), 17 June 1979: exam. 1 &' (TadZibaeva & Habilov 2018);
—northern slope of the Turkestanskij [= Turkiston] Mountains, Guzlon Range, near Dahana [5], 1020 m a. s. 1., abandoned
mines, mine 4, 21 March 1976: coll. 1 &, 4 April 1976: coll. 1 &, mines 13+14, 18 April 1977: coll. 2 33 (Habilov 1980,
1992, Habilov & Tadzibaeva 2014b, 2020a, TadZibaeva 2018), mine 13, 8 May 1977: obs. 30 inds., incl. 3 3J, 23 29
(Habilov 1982, 1992, Habilov & TadZibaeva 2014b, 2020a), mine 6, 8 May 1978: obs. 30 inds., incl. 2 3&, 22 29
(Habilov 1992, Habilov & TadZibaeva 2014b, 2020a), mine 4, 25 July 1976: obs. 30 inds., incl. 4 /5 33, 13/ 14 99,
14/ 15 May 1977: obs. 40 inds., incl. 1 /2 33,3 /31 29, 12 June 1977: obs. 2 colonies, incl. 1 /3 33, 6/13 92,
mine 6, 13 June 1976: exam. 2 3&, 1 @, mine 4, 6 July 1976: obs. 30 inds., incl. 4 33, 9 @9, mine 13, 11 July 1976:
obs. 35inds., incl. 4/7 33, 1/10 9, mine 13,25 July 1977: exam. 1/9 33, 1/12 QQ (Habilov 1982, 1992, Habilov
& Tadzibaeva 2014b, 2020a, TadZibaeva 2018), mine 4, 8 May 1978: obs. 40 inds., incl. 1/4 33,32 @@, mine 4, 10 June
1978: exam. 2 33, 3 9, 19 June 1978: exam. 1 ¢ (Habilov 1992, Habilov & TadZibaeva 2014b, 2020a, TadZibaeva
2018), mine 14, 13 July 2012: obs. a colony of ca. 20 inds., incl. 1 &, 3 99 (Habilov & TadZibaeva 2013, 2014b, Kha-
bilov & Tadzhibaeva 2013, TadZibaeva 2018), mine 4, 24 April 1976: obs. 4 inds. incl. 1 &, 2 99, 19 September 1976:
exam. 4 33,3 99, 10 April 1977: exam. 1 &, 1 @, 11 November 1978: exam. 1 &, 21 October 1979: exam. 1 &, 1 @,
19 June 1980: obs. 18 inds., incl. 5 33, 11 22, 20 October 1980: exam. 1 9, 18 January 1981: obs. 1 ind., 12 June 1987:
obs. 18 29, mine 6, 22 May 1977: obs. 8 inds., incl. 2 3J, 1 @, mine 4, 16 October 1977: exam. 1 &, mine 6, 16 Octo-
ber 1977: exam. 1 &, 19 June 1980: obs. 8 inds., incl. 4 Q, mine 13, 1 August 1980: obs. 70 inds., incl. 18 3,39 29
(Habilov & Tadzibaeva 2014b, 2020a, Tadzibaeva 2018), mine 4, 21 April 2013: obs. 6 inds., 17 May 2013: obs. 10 inds.,
9 September 2013: obs. 5 inds., incl. 1 &, 2 29, mine 14, 15 July 2012: obs. 2 inds. (Habilov & TadZibaeva 2014b,
2020a), mine 6, 2 November 2014: exam. 1 & (TadZibaeva 2018), mine 4, 23 August 2014: exam. 1 @, 10 October 2014:
exam. 1 &, 1 August 2015: exam. 1 /2 @9 (TadZibaeva 2018, Habilov & TadZibaeva 2020a), mine 4, 18 April 1976:
exam. 2 dd, 13 June 1976: exam. 2 3&, 1 @, 11 July 1976: exam. 1 &, @, 8 May 1977: exam. 2 3J, 3 99, 25 July
1977: exam. 1 &, @, 14 September 2017: exam. 2 99, 5 July 2019: exam. 1 & (Habilov & TadZibaeva 2020a); — Kura-
minskij [= Kurama] Mountains, near Pangaz kishlak [6], abandoned mine, 26 December 1978: coll. 1 @ (Habilov 1980,
1992), 20 November 1977: exam. 1 &, 1 @, 17 June 1979: exam. 1 & (Habilov 1992), 18 November 1978: exam. 2 33,
27 January 1980: exam. 1 919 October 2015: exam. 2 & (TadZibaeva & Habilov 2018); — Kuraminskij [= Kurama]
Mountains, near Adrasman [= Adrasmon] [7], 2 January 1977: coll. 1 & (Habilov 1980), 26 May 1979: exam. 1 & (Habi-
lov 1992), 20 November 1977: exam. 1 &, 1 @, Gulian, mine, 15 January 2016: exam. 1 & (TadZibaeva & Habilov 2018);
— [northern] slope of the Zeravian [= ZarafSon] Mountains, near Sing [8], abandoned mine, 1700 m a. s. 1., 23 February
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1977: coll. 1 &, 30 April 1977: coll. 1 &, 1 ind. / 2 3& (Habilov 1980, 1992, TadZibaeva & Habilov 2017a); — foothills
of the northern slope of the Turkestanskij [= Turkiston] Mountains, Guzlon Range, near Kul'kent [= Kiuilkand] [9], mine 3,
26-28 June 1977: exam. 1 &, 14 Q9 (Habilov 1982, 1992, Habilov & TadZibaeva 2014b, 2020c), mine 1, 28 June 1977:
obs. 12 inds., incl. 1 &, 3 99, mine 2, 28 June 1977: exam. 1 & (Habilov 1992, Habilov & TadZibaeva 2014b, 2020c),
mine 1, 29 April 1978: obs. 50 / 71 inds., incl. 1 &, 1/43 /63 9, 14 June 1978: obs. 40 inds., incl. 1/3 /4 343,
7/31/20 Q% (Habilov 1992, Habilov & TadZibaeva 2014b, 2020c, Tadzibaeva 2018); mines near Isfara, May 1983:
obs. a colony, exam. 267 inds. (Medvedev et al. 1984, Medvedev 1992); foothills of the northern slope of the Turkestan-
skij [= Turkiston] Mountains, Guzlon Range, near Kul'kent [= Kiilkand], mine 3, 14 July 2012: obs. 6 inds., incl. 2 3 &,
2 99, mine 4, 14 July 2012: exam. 1 Q, mine 5, 14 July 2012: obs. a colony of 55-60 inds., incl. 9 / 10 33, 28 /29 22
(Habilov & Tadzibaeva 2013, 2014b, 2020c, Khabilov & Tadzhibaeva 2013, TadZibaeva 2018), mine 5, 19 June 1978:
exam. 2 33, 22 99, mine 1, 29 August 1978: obs. 28 inds., incl. 4 34, 16 9, mine 2, 29 August 1978: obs. 30 inds.
incl. 10 &3, 13 @9, mine 1, 5 May 1979: exam. 2 3, 41 9%, mine 2, 5 May 1979: obs. 50 inds., incl. 1 4,36 99,
mine 3, 5 May 1979: obs. 60 inds., incl. 2 3&, 48 92, mine 1, 16 June 1979: obs. 20 inds., incl. 2 3, 12/ 13 99,
mine 2, 1 July 1979: obs. 15 inds., incl. 4 33, 4 2, mine 3, 1 July 1979: obs. 10 inds., incl. 3 9, mine 4, 1 July 1979:
exam. 2 3d, 17 99, mine 1, 24 April 1980: obs. 30 inds., incl. 1 &, 7 @, mine 2, 24 April 1980: exam. 1 &, 33 99,
mine 3, 24 April 1980: obs. a colony of 30 @9, mine 4, 24 April 1980: obs. a colony of 40 92, mine 5, 24 April 1980:
exam. 2 3d, 28 9, mine 1, 17 April 1982: exam. 1 &, 8 9, mine 2, 18 April 1982: obs. 25 inds., incl. 1 &, 19 99,
mine 1, 8 June 1982: obs. 26 inds., incl. 20 2, 17 May 1983: exam. 17 @ @, mine 2, 17 May 1983: exam. 4 33,44 99,
mine 3, 17 May 1983: obs. a colony of 47 @9, mine 4, 25 May 1983: exam. 1 &, 9 9@, mine 5, 25 May 1983: obs.
12 inds., incl. 1 &, 7 @9, mine 1, 17 June 1986: obs. 6 inds., incl. 3 2, mine 2, 17 June 1986: obs. 3 inds., incl. 2 33,
mine 4, 17 June 1986: obs. 10 Q, mine 5, 21 June 1986: obs. 9 inds., incl. 4 33, 4 29, mine 2, 17 June 1987: obs.
6 99 (Habilov & Tadzibaeva 2014b, 2020c), mine 2, 9 July 2013: exam. 2 33,2 /3 Q9 (Habilov & Tadzibaeva 2014b,
2020c, Tadzibaeva 2018), mine 3, 21 June 2017: exam. 5 3 &, 27 @9, mine 4, 22 June 2017: obs. 10 inds., incl. 2 9

Fig. 122. Records of Plecotus strelkovi Spitzenberger, 2006 in Tajikistan.
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(Tadzibaeva & Habilov 2017c, Tadzibaeva 2018, Habilov & Tadzibaeva 2020c), mine, 21 August 2014: exam. 1 &
(Tadzibaeva 2018, Habilov & TadZibaeva 2020c), mine, 25 May 1985: obs. 43 inds., incl. 4 33, 31 22, 31 May 2018:
obs. 15 inds., incl. 1 &, 1 @, 5 June 2018: obs. 49 inds., incl. 12 33, 29 @@ (Habilov & Tadzibaeva 2020c); — 11 km
north-west [= north-east] of Isfara / near DEU-50 [10], 9 April 1977: obs. 53 inds., incl. 1/3 33,2 /30 22, 26 July
1977: exam. 1 &'/ 1 Q (Habilov 1982, 1992, Tadzibacva 2018); mines near Isfara, August 1982: exam. 51 inds. (Medve-
dev et al. 1984, Medvedev 1992); 11 km north-west [= north-east] of Isfara / near DEU-50, 4 May 1979: exam. 1 @,
24 August 1982: exam. 1 @, 30 August 1982: exam. 1 Q@ (Habilov 1992, Tadzibaeva 2018); — near Surab [11], near Isfa-
ra, abandoned mine, 5 June 1977: exam. 1 @ (Habilov 1982); — Varzob river valley [12] (Malinovskij 1988); — Kondara
river valley [13] (Malinovskij 1988); — Takob [= Tagob] river valley [14] (Malinovskij 1988); — Sardaimiena river valley
[15] (Malinovskij 1988); — 150 km east of Dusanbe, Komsomolabad [= Darband] district [16], March 1979: net. 1 ind.,
leg. R. Muratov (Habilov 1992, Habilov & Tadzibaeva 2014b, Tadzibaeva & Habilov 2019b); — Mogol-Tau [= Mogoltau]
Mountains, near Cajruh-Dajron [= Coruh-Dajron] [17], in the 1970s, 1 ind. (Habilov 1992, Tadzibaeva & Habilov 2019a);
near Caruh-Dajron [= Coruh-Dajron], exam. inds. (Medvedev & Polkanov 1997); — Gissarskij [= Hisor] Mountains, near
Iskanderkul’ [= Iskandarkiil lake] [18], 1 ind., leg. U. V. Serbin (Habilov 1992); — Khudshand [= Hugand] [19], 2 inds.,
ZIN (Spitzenberger et al. 2006); near Khudshand [= Hugand], 1976: 2 inds., ZIN (Spitzenberger et al. 2006); northern
Tajikistan, 1976: 1 3, 1 Q, ZIN, leg. T. Habilov (Benda & Gaisler 2015); — Muk [20], 1 ind., ZIN (Spitzenberger et al.
2006); Petra Pervogo [= Pétri Akim] Mountains, 6 July 1974: 1 ind., ZIN, leg. S. Isakov (Benda & Gaisler 2015); — Cor-
kuh [= Corkuh] [21], Isfara district, April 1963: 1 &, ZIN (Benda & Gaisler 2015).

DISTRIBUTION. Plecotus strelkovi ranks among medium-frequent bats of Tajikistan (Fig. 122),
21 record sites are known from the country. It is the only species of rather common bats of
Tajikistan that was not documented during our research. This species is distributed in the moun-
tainous regions of Central Asia, from Iran and Afghanistan through Turkestan to western Mongolia
(Spitzenberger et al. 2006). It is the only Plecotus species that is known to occur in the eastern
part of West Turkestan — in Tajikistan, Kirghizstan, south-eastern Uzbekistan, and south-eastern
Kazakhstan. The Tajikistani part of the distribution range of P, strelkovi thus represents a central
segment of the belt of its occurrence stretching from the south-west to the north-east, along the
western slopes of the highest mountains of Central Asia (Bobrinskoj 1925, 1926, Ognev 1928,
Habilov 1992, Dolch et al. 2007, 2021b, Benda & Gaisler 2015). The mountain systems of the
Tien-Shan and Pamirs represent the geographical centre of the distribution range of P. strelkovi
and its records are most abundant there.

In Tajikistan, P. strelkovi was found in two areas separated by high altitudes of the Turkiston
Mountains, in the lowlands and rather low mountains of the north-western part of the country
adjacent to the Sirdaré river basin, and in rather elevated mountainous parts of the central and
south-eastern parts of the country, in the ZarafSon and Hisor Mountains and in the western Pamirs
(Fig. 122). The available records come from a rather wide altitudinal range of 1871 m, most of the
records were made at the sites above 1000 m a. s. L., i.e. in medium high to high areas of Tajikistan
(Fig. 10, Table 3). Along with Myotis davidii, P. strelkovi is the only bat species that was recorded
repeatedly and from several sites in the mountainous eastern section of Tajikistan (Fig. 122),
the median and mean altitudes show P. strelkovi to be one of the most montane bat of Tajikistan
(1252 m and 1316.5 m a. s. L.; see Table 3, Fig. 10). In 1889, P. strelkovi was as the second bat
species documented from the Pamirs, after Eptesicus gobiensis (Satunin” 1910, as P. auritus);
a series of at least eight bats from three sites was collected in these mountains (Fig. 122; Satunin”
1910, Kornev 1941, Spitzenberger et al. 2006, Benda & Gaisler 2015).

VARIATION. Plecotus strelkovi is currently considered a monotypic species endemic to the semi-
arid mountains of Central Asia (Spitzenberger et al. 2006, Benda & Gaisler 2015, Lopez-Baucells
2019c). After its description by F. Spitzenberger (in Spitzenberger et al. 2006), the separate
species status of this bat was accepted perhaps universally (see crosses [1] below for the authors
who regarded taxonomic status of the Tajikistani populations in particular), and for the Plecotus
populations of the eastern part of West Turkestan exclusively (Srinivasulu et al. 2010, Benda et
al. 2011+, 2012, Datzmann et al. 2012, Srinivasulu & Srinivasulu 2012, Habilov & TadZibaeva
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20137,2014bt,2016bt, 2019at, 2020at, ct, dt, 2021at, bt, ct, Khabilov & Tadzhibaeva 20137,
Benda & Gaisler 2015, Habilov et al. 2016, Tadzibaeva & Habilov 2016b7,2017at, b, cf, 2018+,
2019at, df, Lopez-Baucells 2019c¢, Yusefi et al. 2019, Kruskop et al. 2020, Dolch et al. 2021b,
Dundarova et al. 2021, etc.).

However, two other species names were applied besides strelkovi Spitzenberger for the latter
populations. Originally, most of the Palaearctic populations of the genus Plecotus, including
those of West Turkestan, were assigned to P. auritus (Linnaeus, 1758) (KaSenko 1905, Satunin”
19101, 1914+, Bobrinskoj 1925%, 1929, Ognev 19277, 1928+, Bobrinskoi 1931, Kuzékin 1935,
1944+, 1950F, 19657, Vinogradov 1935F, Kornev 1941, Ellerman & Morrison-Scott 19517,
Bogdanov 1953af, 1956at, Strelkov 19631, Babaev 1965, Babaev & Dmitrieva 1966, Habilov
1979, 19807, 1982+, Kaskarov & Mitropol’skad 2004). Later, they were assigned to one of two
recognised species of the Palaearctic defined morphologically, namely to P. austriacus (Fischer,
1829) (Hanak 19667, Corbet 1978+, Strelkov et al. 1978, Strelkov 19807, 19817, 1988+, Butovskij
et al. 1985, Habilov 19861, 19927, 2003+, Pavlinov & Rossolimo 19877, 1998+, Malinovskij
19887, Rybin et al. 1989, Koopman 19937, 1994+, Borisenko & Pavlinov 19957, Horacek et al.
20007, Simmons 2005). However, concerning the subspecies level, solely the name wardi Thomas,
1911 is used, either earlier as P. auritus wardi (Bobrinskoj 19257, 1929, Ognev 1927+, 1928+,
Bobrinskoi 1931, Vinogradov 1935+, Kornev 1941+, Kuzakin 1944+%, 1950F, 1965+, Ellerman
& Morrison-Scott 19511, Bogdanov 1953at, Strelkov 19631, Babaev & Dmitrieva 1966), or later
as P, austriacus wardi (Hanak 19667, Strelkov 19807, 19817, 1988+, Butovskij et al. 1985, Rybin
et al. 1989, Habilov 1992}, Koopman 19947, Horacek et al. 200071). Nevertheless, none of these
authors suggested a separate species status for these populations except for Kuzakin (19357), who
suggested the occurrence of P. wardi or an unnamed species in West Turkestan and the Caucasus
region, and Aellen (1959a), who considered P. wardi to occur in Afghanistan. The opinion on the
existence of an endemic species was finally validated by the results of the thorough taxonomic
analysis by Spitzenberger et al. (20061), who however, demonstrated the separate positions of
P. wardi s.str. occurring in northern Pakistan, Kashmir, northern India, and Nepal, and P. strelkovi
of eastern West Turkestan, Afghanistan and adjacent areas.

RECORDS OF ECTOPARASITES. Published data: Ischnopsyllidae: Ischnopsyllus petropolitanus: 11 inds., mines
near Isfara, from 51 inds., August 1982, from 267 inds., May 1983 (Medvedev et al. 1984, Medvedev 1992, Medvedev
& Polkanov 1997); — near Caruh-Dajron [= Coruh-Dajron] [specimen number and collection date unlisted] (Medvedev
& Polkanov 1997). —Spinturnicidae: Spinturnix plecotina: 11 33,9 99, 3 protonymphs, Tajikistan [site and
date unlisted] (Stantikovi¢ & Malinovskij 1992). ~-M acronyssid a e: Steatonyssus sp.: 1 ind., Tajikistan [site and
date unlisted] (Stantikovi¢ & Malinovskij 1992).

COMMENTS ON ECTOPARASITES. In Plecotus strelkovi, three species of ectoparasites of three families
were documented in Tajikistan.

The flea species Ischnopsyllus petropolitanus (Wagner, 1898) is distributed in mountains of
the central-southern part of the Palaearctic, in the area from the Caucasus and the lower part of
the Volga region in the west to Mongolia in the east (Medvedev & Polkanov 1997, Scheffler et
al. 2010). In West Turkestan, this flea occurs in the montane regions up to 2000-3000 m a. s. L.
of northern Turkmenistan, northern Tajikistan, eastern Uzbekistan, southern Kirghizstan, and
southern and eastern Kazakhstan (Htrka 1970, 1997, Medvedev & Polkanov 1997). In Tajikistan,
the principal host of this flea is Plecotus strelkovi, on this species the fleas reproduce, while in
the hibernation period it occurs also on Myotis davidii, Hypsugo savii, and Barbastella caspica
(Kunickaa 1968, Medvedev et al. 1984, Medvedev 1992). The records of this flea were made in
two mines in the northern part of the country, in both of them from P. strelkovi, in one also from
H. savii and in the other from B. caspica. From the latter two species it was collected only during

159



the hibernation period, while from P. strelkovi from maternal colonies roosting in these mines in
summer, and this situation again indicates the latter bat as the principal host. The altitude of the
sites is rather low, below 900 m a. s. 1.

The gamasoid permanent mite Spinturnix plecotina (Koch, 1839) represents a well defined
species concerning its Palacarctic populations (Rudnick 1960, Uchikawa & Wada 1979, Medvedev
1992). The distribution range of S. plecotina corresponds with those of the bat genus Plecotus and
covers Europe, and central and eastern Asia (Rudnick 1960, Uchikawa et al. 1994). Although the
Plecotus bats are considered to be a principal host group of S. plecotina, its records are reported
also from other bat genera, viz. Rhinolophus, Eptesicus, Barbastella, and Nyctalus (Rudnick 1960,
Uchikawa et al. 1994, Stanyukovich 1997, Uchikawa & Wada 1979).

Stantikovi¢ & Malinovskij (1992) reported a finding of a mite on the Plecotus bat from
Tajikistan, belonging to the genus Steatonyssus without the species identification. In the Palaearctic,
the bat genus Plecotus is reported to be a host of the following Steatonyssus species: S. perible-
pharus Kolenati, 1858, S. occidentalis (Ewing, 1933), S. spinosus Wilmann, 1936, and Ornitho-
nyssus pipistrelli (Oudemans, 1904) (Radovsky 1967, Stanyukovich 1997). These species have
a cosmopolitan type of distribution, any of them could be a candidate for coidentification with
Steatonyssus sp. by Staniikovi¢ & Malinovskij (1992).

Miniopterus cf. pallidus Thomas, 1907
RECORDS. Published data: Ura-Tabe [= Istarav§an], 21 July 1946: 3 33, ZIN, leg. V. B. Dubin (Habilov 1983, 1992).

DistriBUTION. The occurrence of bats of the genus Miniopterus Bonaparte, 1837 in Tajikistan is
based only on specimens discovered in the ZIN collection, Saint-Petersburg, in the early 1980s
(Habilov 1983). Three alcoholic specimens were reportedly collected at IstaravSan, northern
Tajikistan, in the 1940s.

This only available record from the country is geographically very isolated concerning the
known distribution range of Miniopterus bats in Asia, it is the northernmost in the central part of
Asia and far distant from the regular distribution range. The closest areas of occurrence of these
bats in West Turkestan lie in the Kopetdagh Mts. of south-western Turkmenistan and north-eastern
Iran (Strelkov et al. 1978, Benda et al. 2012); the aerial distance between IstaravSan and the closest
record site in the eastern Kopetdagh Mts. (Mozduran Cave, Iran; Etemad 1967, DeBlase 1980,
Steiner & Gaisler 1994, Benda et al. 2012) is ca. 850 km across the Karakum desert. Only slightly
more closely situated are the localities in south-western and south-eastern Afghanistan; the closest
Afghanistani locality (old town of Jalalabad) is situated ca. 630 km south of IstaravSan, across
the highest ranges of the Hindu Kush. The localities known from the lowlands of south-western
Afghanistan (Farah, Helmand, Kandahar and Zabol Provinces; see Benda & Gaisler 2015) lie in
the minimum aerial distance of 900 km across the Hindu Kush from IstaravSan.

The Tajikistani occurrence of the Miniopterus bats was not confirmed by a record in the wild,
despite the enormous research effort in bat roosts, namely in northern Tajikistan (see the reviews
by Habilov 1992, 2003, Habilov & Tadzibaeva 2021b). Moreover, Habilov (1992: 302) indicated
apossible uncertain origin of the ZIN specimens, he mentioned as follows: “These specimens arri-
ved to the collection of the Zoological Institute from a secondary person in 1958 and their original
labels did not survive; anyway, I consider necessary to remind such data.” [Own translation from
Russian*.] On the other hand, TadZibaeva & Habilov (2021) did not express any doubts concerning

* original text reads as follows (Habilov 1992: 302): “Ortu 5Kk3eMIUIIPBI MOCTYNHIH B KOJUICKLHIO 300JIOTHYECKOTO
uHCTHTYTA B 1958 I OT ApYroro jmia, He COXpPAaHEHA TAKXKE OPUTHHAJTBHAS ITHUKETKA; TEM HE MCHEE, Mbl CUMTAaeM
HEOOXOIMMbIM YIIOMHHATH 3TH JIaHble.”
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the origin of the ZIN specimens of Miniopterus (reportedly) from Tajikistan. However, the fixed
status of Miniopterus in the fauna of Tajikistan seems to be not completely accepted, this bat is
not covered by the Red Data Book of Tajikistan (Saidov et al. 2017, Tadzibaeva & Habilov 2022).

VARrIATION. Taxonomic status of the possible Tajikistani populations of the Miniopterus bats remains
uncertain. Habilov (1983, 1992, 2003) assigned the respective ZIN specimens to M. schreibersii
(Kuhl, 1817), which was for a long time considered a polytypic bat species, widely distributed
across the Old World (Tate 1941b, Ellerman & Morrison-Scott 1951, Corbet 1978, Strelkov 1981,
Koopman 1994, Simmons 2005, etc.). However, based on detailed morphometric and molecular
genetic analyses, this conception is currently abandoned and four separate species instead of one
are recognised only in western Asia (see Sramek et al. 2013, and the review by Benda & Gaisler
2015). Occurrence of two species is reported from the territories surrounding Tajikistan, M. fuligi-
nosus (Hodgson, 1835) from south-eastern Afghanistan and the areas eastwards (Pakistan to
Japan), and M. pallidus Thomas, 1907 from south-western Afghanistan, whole Iran, south-western
Turkmenistan and several regions situated westwards (up to central Turkey and eastern Levant);
see the reviews by Benda et al. (2012) and Benda & Gaisler (2015).

Following the revised taxonomy of the genus Miniopterus, Habilov & Tadzibaeva (2020d,
2021b) and Tadzibaeva & Habilov (2021) affiliated the reportedly Tajikistani populations to
M. pallidus. Such a name selection is perhaps based on the species identification of the only other
populations of the West Turkestan, i.e. those from Turkmenistan. However, the populations living
closest to the reported spot of occurrence in Tajikistan (SE Afghanistan, see above) belong to
M. fuliginosus. Based solely on the geographical grounds, both mentioned species of Miniopterus
thus can be met in Tajikistan. Nevertheless, the real species affiliation of the respective populations
is possible only after a profound examination of the concerned ZIN specimens.

Tadarida teniotis (Rafinesque, 1814)

RECORDS. Original data: Besai Palangon Reserve (Fig. 123), Tarzan forestry [1], 4 May 2016: det. & rec. calls of several
foraging inds. (cf. Habilov & Tadzibaeva 2016b); — Levap [2], at an old farm, 5 May 2016: det. calls of 2 foraging inds.; —
Kilob [3], botanical garden, 6 May 2016: det. calls of several foraging inds., 14 May 2016: det. calls of 1 foraging ind. (cf.
Habilov & Tadzibaeva 2016b); — Tuto [4], at a small lake, 7 May 2016: det. & rec. calls of 2—3 foraging inds.; — Qarago¢
[5], at a small lake, 9 May 2016: det. calls of 1-2 foraging inds.; — Sariselom valley, at the Kalpisipar cave [6], 10 May
2016: det. & rec. calls of several inds. (cf. Habilov & Tadzibaeva 2016b). — Published data: near Stalinabad [= Dusanbe]
[7], October 1950: coll. 1 4, leg. I. D. Ivanenko (Bogdanov 1952, 1953a); —Anzobskij [= Anzob] pass [8] in the Gissarskij
[= Hisor] Mountains, ca. 3000 m a. s. 1., rock fissure, July 1959: coll. 1 ind. (Serbin 1968); — Rubanol’ canyon [9] (near
Tavil'-Dara [= Tavildara]), ca. 1800 m a. s. 1., September 1962: heard typical calls of several inds. (Serbin 1968); — Gara-
vak [= Agaravak] [10] (near Kzyl-Kala [= Qizilqala]), fissure in a sandstone outcrop, 29 May 1964: obs. a colony of ca.
40 inds., coll. 1 @, 7 June 1964: obs. 2 inds., plus 5 inds. and 3 inds. in two fissures 5 km and 6 km far (Serbin 1968); —
Ok-Bulak [11], Ak-Tau [= Aktau] Mountains, ca. 1800 m a. s. L., fissure in a limestone wall, 13 August 1964: obs. a colony
(Serbin 1968); — near Dzilikul’ [= Cilikiil], Stara pristan’ [= Bandari Kiihna] [12], 20-21 April [19657]: heard typical
calls of several foraging inds. (Serbin 1968); — near Daiti-Dzum [= Dasticum], Ah&i-Sor [= Ahéisor] [13] (Darvazskij [=
Darvoz] Mountains), fissure under a rock ledge, 23 September 1965: obs. 1 roosting ind., 5 emerging inds. (Serbin 1968).

DISTRIBUTION. Tadarida teniotis is a Mediterranean bat species distributed in the south-western
part of the Palaearctic (Kock & Nader 1984, Horacéek et al. 2000, Simmons 2005); in Asia it occurs
in the Mediterranean zone of the Middle East, in the Caucasus region, southern West Turkestan,
and Afghanistan (Harrison & Bates 1991, Benda et al. 2006, 2012). It ranks among the rarest bat
species in West Turkestan, its scarce records are widespread across the whole southern part of
the region from south-western Turkmenistan to southern Kirghizstan (Bogdanov 1953a, Babaev
& Dmitrieva 1966, Strelkov et al. 1978, Butovskij et al. 1985, Rybin et al. 1989, Habilov 1992,
etc.). The Tajikistani occurrence area of 7. teniotis represents a part of the eastern margin of the
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Fig. 123. The alluvium habitats of the BeSai Palangon Reserve, near the Tarzan forestry, where echolocation calls of nume-
rous foraging individuals of Pipistrellus pipistrellus and Tadarida teniotis were detected. Photo by M. Uhrin (4 May 2016).

species distribution range, as it is currently considered (Simmons 2005, Taylor 2019). This range
margin continues from south-western Tajikistan southwards to eastern Afghanistan, where only
one record is available (Kabul; Meyer-Oehme 1965, Benda & Gaisler 2015), southern Iran (Benda
et al. 2012), and north-western India (Chakravarty 2017). Northwards and north-eastwards of
Tajikistan, the eastern margin of the range continues to southern Kirghizstan, eastern Uzbekistan,
and south-eastern Kazakhstan, where the northern limits of the species distribution in Asia are
situated (Bogdanov 1953a, Butovskij et al. 1985, Rybin et al. 1989).

In Tajikistan, 7. teniotis belongs to rather rare bats, only 13 record sites are known and six of
them (46.2%) were newly documented during our research in 2016 (Fig. 124). The records of this
bat come from a limited area of the country, the south-western section of lowlands and medium-
altitude slopes bordered by the high ranges of the Darvoz Mountains in the east and the Hisor
Mountains in the north. Surprisingly, no finding of T teniotis was made in the northern part of
Tajikistan (Sugd Province), although in the adjacent parts of Kirghizstan this bat does not seem
to be an extermely rare species (see Rybin et al. 1989, Dundarova et al. 2021).

Additionally, Habilov (1992) reported a specimen found in the ZMMU collection being labelled
“Kara-Kul', Tadzikistan (?)”. Such writing suggests the origin of the bat from the Qarokiil lake
in the Pamirs (Kara-Kul' in Russian; ca. 39°03°N, 73°23°E; 3892 m a. s. 1.), north-eastern corner
of Tajikistan; however, such localisation (or the labelling) is most probably erroneous, and the
locality of the specimen origin in fact is Qorako’l (Kara-kul’ in Russian; 39°30°N, 63°51’E; 197 m
a. s. L.), a large oasis in central Uzbekistan, where a male specimen of 7. teniotis was collected in
May 1936 (Bobrinskoj & Kuzékin 1937).
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However, despite the relatively high number of our new records made after a half of century
from the country, they come from a region where a rather dense occurrence of 7. teniotis was
confirmed previously (Fig. 124) — south-western Tajikistan and an adjacent part of Uzbekistan. In
the Babatag [Bobokiih / Bobotog‘] Mountains of southern Uzbekistan, four roost sites of 7. teniotis
were discovered in a belt of rocks some 10—12 km long in May—August 1949* (Bogdanov 1950,
1953a); it was the second finding of this bat in West Turkestan. Now, the area between the Uzbe-
kistani part of the Babatag Mountains and the Darvoz Mountains of Tajikistan represents a zone
with the highest abundace of records of 7. feniotis in Central Asia (besides the records depicted
in the map in Fig. 124 only some ten sites are available from other parts of West Turkestan).

The available records of 7. teniotis from Tajikistan come from a medium-wide altitudinal ran-
ge (1766 m); however, some three quarters of the records were made at the sites below 1200 m
a. s. 1, i.e. in rather low areas of the country (Fig. 10, Table 3). Our records come from a much
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Fig. 124. Records of Tadarida teniotis (Rafinesque, 1814) in Tajikistan; squares — new records, circles — published records.

* Bogdanov (1950: 129) reported on the observation of four colonies of Tadarida teniotis found on the western (Uzbeki-
stani) slopes of the Boboktih Mountains as follows: (1) in the canyon between Kaska-bulak and Gul'baj springs [ymense
[...] oT ponnuka Kamka-Oynak k ponuuky ['yne0ait; 37°46°N, 68°00°E], a colony observed in a vertical rock fissure on
26 May 1949, 9 Q9 collected there on 23 May 1949; (2) between Bol'sad Turanga and Patally springs (3 km from the
previous locality) [mexny ponnukamu Bonbmast Typanra u [Tarannsi], a colony observed in a vertical rock fissure on
27 May 1949, 1 & and 18 9 Q collected; (3) in Patally-saj (2 km from the previous site) [laramsi-caii; 37°46°N, 68°01°E],
a colony of unknown size was found under a sandstone ledge, date not provided; (4) at the Bies-simas spring, 3 km from
Patally-saj [y ponnuka buec-cumac, B 3 kM ot Ilaramisi-cas; 37°48°N, 68°02’E], a colony observed in a vertical rock
fissure on 23 August 1949. These sites are situated 2.8—4.0 km west of the Tajikistani state border.
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Fig. 125. Spectrogram of the echolocation calls of Tadarida teniotis (Rafinesque, 1814); an individual foraging at the
Tarzan forestry in the BeSai Palangon Reserve, 4 May 2016.

smaller range of 838 m, although the distribution of these record sites remains very similar to the
whole range (median 751 m vs. 897 m a. s. L.). The majority of the sites come from the lowland
altitudes below 800 m a. s. . (see Fig. 11, Table 4).

EcHoLocaTION. Echolocation calls of the foraging individuals of Tadarida teniotis were recorded
at six sites during our research in Tajikistan, whereas no individual was caught. In total, we ana-
lysed twelve pulses of this bat from four call sequences recorded in the Besai Palangon Reserve
(Fig. 125). Basic echolocation characteristics with peak frequency in the range of 11.2-15.9 kHz,
with a long lasted pulse (up to 15.4 ms) and with typically variable and very long interpulse inter-
vals (Table 5) resemble well the pattern known from the European and Middle Eastern populations
of this bat (Zbinden & Zingg 1986, Russo & Jones 2002, Obrist et al. 2004, Ciechanowski et al.
2005, Benda et al. 2006, 2008, 2010a, 2012, Bayefsky-Anand et al. 2008, Papadatou et al. 2008,
Georgiakakis et al. 2010, Razgour et al. 2010, Smirnov et al. 2022c, our own data). We did not
record any atypical call type previously reported from Crimea, Ukraine (Uhrin et al. 2009), or any
atypical frequency level as published from Uttarakhand, north-western India (Chakravarty 2017).

VARIATION. The taxonomic affiliation of the Tajikistani populations of Tadarida teniotis was
never examined. Several authors suggested to assign taxonomically only the populations of West
Turkestan as a whole, based just on geographical grounds, to the nominotypical subspecies, 7. t.
teniotis (Ellerman & Morrison-Scott 1951, Strelkov 1981, Koopman 1994, Horacek et al. 2000).
On the other hand, Gubar’ov (1941) identified the only specimen then known from West Turkestan
(from Qorako’l, central Uzbekistan; see above, and Bobrinskoj & Kuzakin 1937) as a part of
his newly described subspecies T t. cinerea Gubar'ov, 1941 (type locality: Susa [= Susa, Daglq
Qarabag], Azerbaijan; ca. 39°46°N, 46°46’E). However, this name is considered to be a synonym
of the name of the nominotypical form (Corbet 1978, Pavlinov & Rossolimo 1987, 1998), although
Simmons (2005), really uncommonly, regarded it a synonym of 7. insignis (Blyth, 1861), a bat
occurring in eastern China, Korea, and Japan.

The problematics of the intraspecific variation in the Asian populations of 7. teniotis were
assessed and broadly discussed by Benda et al. (2008, 2012, 2014). Benda & Gaisler (2015: 409)
concluded about this topic as follows: “[the evaluation of morphological traits across most of the
species range] suggests that the variability in body size and pelage colouration represents rather
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local and individual variations than any clear geographical and phylogenetic trends. In other
words, the morphometric and colouration characters do not help in taxonomic evaluation of the
intraspecific variation in 7. teniotis, while the real description of its geographical variation has
to be based on a molecular genetic analysis of the samples representing its whole range. Hence,
until a new evidence suggesting a subspecific division is available, it is appropriate to consider
T. teniotis a monotypic species.” This conclusion was accepted by Taylor (2019).

Nevertheless, Amorim et al. (2020) carried out a molecular genetic analysis of the Mediterra-
nean populations of 7. feniotis, very detailed concerning the geographical sampling. Considering
the above findings, they rather surprisingly discovered a geographical structure in phylogenetic
relations of these populations, suggesting an existence of two basic lineages within the species
in the mitochondrial DNA, the Euro-Maghrebian and Middle Eastern. However, Amorim et al.
(2020) included only samples from Turkey and the Levant describing the Middle Eastern lineage,
whereas the populations of the remaining parts of the Asian range of 7. feniotis were not covered
by the analysis. The most important discovery concerning the West Turkestani populations was
made by these authors regarding the relations of the samples from Kirghizstan (that otherwise
were not included in the phylogenetic analysis), which they found to be almost identical with the
samples identified as 7. latouchei Thomas, 1920 from Indochina, a form very similar to 7. teniotis
in morphology (formerly a part of its species rank), but significantly distant in the genetic traits
(ca. 13% of genetic distance in the COI gene, cf. Mata et al. 2017). Moreover, this result corrobo-
rates the findings by Kock (1999), who compared the structure of lower molars in several Asian
populations of Tadarida. In a specimen from Kirghizstan (of the same SMF series examined by
Amorim et al. 2020), he found the reduced hypoconulids in a similar way as in the eastern Asian
samples that he identified as 7. insignis. On the other hand, the molars of the European as well as
the Afghanistani specimens of 7. feniotis did not show such a reduction of hypoconulids according
to Kock’s (1999) comparison.

These results indicate an unexpected phylogenetic variation in the populations of West Turkestan
traditionally assigned to 7. teniotis and call for a more detailed analysis, using both the molecular
genetic and morphological approaches. The question arises whether these findings (Kock 1999,
Amorim et al. 2020) concern all populations of the eastern part of West Turkestan, or whether
a mixture of morpho- and haplotypes occurs there that comprises both forms mentioned from the
area, T teniotis s.str. and T. insignis/latouchei. Thus, a new broad comparative research of the
populations of T. teniotis s.1. from the whole range has to be carried out, which will include also
the populations of eastern Asia and precisely define the differences (including the phylogenetic
ones) between T. insignis, T. latouchei, and T. coecata Thomas, 1922 (i.e. the eastern Asian taxa
ofthe T. teniotis complex; see Funakoshi & Kunisaki 2000). Last but not least, a question remains
how this unexpected variation affects the phylogenetic positions of the populations of 7. teniotis
s.l. of Tajikistan and other parts of Central Asia.

DISCUSSION AND CONCLUSIONS

Bat fauna and zoogeography

The present review summarises at least 416 records (species vs. locality) of 20-21 bat species
from the territory of Tajikistan (Table 1). Our research brought in total 59 records of 16 spe-
cies, i.e. 14.2% of all records available from the country and 78% of the species spectrum of the
Tajikistani bat fauna. Since we applied methods rather rarely used for bat research in Tajikistan till
now, such as netting and detectoring, we were able to record also several rather rare or medium
frequent species. The inspection of bats in their roosts (mainly underground spaces) has been the
dominant method of bat research in the country till recently (see Bogdanov 1956a, Serbin 1968,
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Malinovskij 1988, Habilov 1992, Habilov & Tadzibaeva 2021c). Our new records are valuable
namely concerning the extent of the bat distribution ranges — mainly of Rhinolophus bocharicus,
Myotis emarginatus, Eptesicus serotinus, Hypsugo savii, Pipistrellus kuhlii, Barbastella caspica,
and Tadarida teniotis, but in a certain aspect also of common species like Rhinolophus ferrumequi-
num, Myotis blythii, and Pipistrellus pipistrellus (see the distribution maps above). Otonycteris
leucophaea was confirmed from Tajikistan after 45 year by our new record, Tadarida teniotis after
more than 50 years. However, we were also able to gather new data on echolocation characteris-
tics of Tajikistani bats, in five species for the first time (Rhinolophus bocharicus, R. kirghisorum
sp. nov., Eptesicus ognevi, Otonycteris leucophaea, and Barbastella caspica).

In comparison with the previous review of the bat fauna of Tajikistan by Habilov (1992), the
number of species has increased by two species, Rhinolophus kirghisorum sp. nov. and Pipistrellus
kuhlii. The former bat was recorded from five localities in medium to high altitudes of western
Tajikistan, the latter bat from four sites of the south-western part of the country. The total number
of bat records from Tajikistan has increased by more than a half (152—154%) and the number of
records per species by 137-325% (on average 160%) in comparison with the previous review
(Table 1). The highest enlargements of the country record numbers were documented in 7adarida
teniotis (325%), Myotis bucharensis (200%), and Eptesicus ognevi (189%), while in three bat
species the number of records did not change in the last thirty years (Eptesicus gobiensis, Nyctalus
noctula, Miniopterus sp.).

Considering the area of the country and the number of bat records, the bat fauna of Tajikistan
is relatively well known among the countries of West Turkestan as well as south-western Asia
(comp. e.g. Strelkov et al. 1978, Strelkov 1983¢, Rahmatulina 2005, Benda et al. 2006, 2010, 2012,
Benda & Gaisler 2015). The number of bat records available from Tajikistan is 1.5 times larger
(147%) than that from Turkmenistan, a country 3.5 times larger than Tajikistan (cf. Strelkov et
al. 1978), almost twice larger (185%) than that from Afghanistan, a country 4.5 times larger (cf.
Benda & Gaisler 2015), or, the number of Tajikistani bat records is almost a half (46%) of such
number from Iran, which is, however, a more than eleven times larger country (cf. Benda et al.
2012). In all surrounding south-west Asian countries included in Table 14, the average number of
records per bat species is smaller than in Tajikistan, where it is 20.1 records/species (Turkmenistan,
13.5; Iran, 18.0; Afghanistan, 5.6; Syria, 10.8; Jordan, 11.1). Among the countries of a similar
size and research effort made, a larger average number of records per bat species is known only
from Azerbaijan (26.6 records/species; cf. Rahmatulina 2005).

Only a third of the species number of the fauna of Tajikistan can be considered as more or
less abundant (Rhinolophus ferrumequinum, R. bocharicus, Myotis blythii, M. davidii, Eptesicus
serotinus, Pipistrellus pipistrellus, and Barbastella caspica), they are known from more than
23 records each (24—59) and the sum of their records represents almost two thirds (62.6%) of
the total number of bat records from Tajikistan (Table 1). Only in two of these species (Myotis
blythii, Pipistrellus pipistrellus), however, the number of records increased significantly (more
than 1.5 times) in comparison with the previous review, i.e. in the last thirty years (Habilov 1992;
Table 1). Ten species (48.8% of the whole bat fauna, 14.9% of the total number of bat records)
are known from Tajikistan from less than fifteen records, and five species (23.8%, 3.2%) can be
considered as very rare, they are known only from five records or even less. Eptesicus gobiensis
and Miniopterus sp. represent two rarest bats of Tajikistan, the former one is known from only
one indubitable record from the country (but maybe, three records could be considered in total)
and the latter one is an enigmatic member of the fauna, being known only from old museum
preparations of an uncertain origin (Habilov 1983).

The occurrence pattern of the particular species in Tajikistan mostly did not change much by
the recent surveys (both our own and that by Habilov, TadZibaeva et al. in 2013-2022), the new
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Table 14. Composition of the bat fauna of Tajikistan and adjacent countries of Central Asia (arranged from north anti-
clockwise). Country acronyms: TJK = Tajikistan, KRG = Kirgizstan, KZH = Kazakhstan, UZB = Uzbekistan, TKM =
Turkmenistan, IRN = Iran, AFG = Afghanistan, PK+KS = Pakistan and Kashmir, ETS = East Turkestan. Based on the
data by Bobrinskoj (1925, 1926), Bogdanov (1953a), Borovskij & Voroncov (1970), Strelkov et al. (1978), Strelkov
(1980, 1986, 1988), Butovskij et al. (1985), Kovaleva & Serbak (1990), Bates & Harrison (1997), Matveev et al. (2005),
Spitzenberger et al. (2006), Wilson (2008), Mahmood-ul-Hassan et al. (2009), Benda & Gvozdik (2010), Benda et al.
(2012, 2022), Kruskop et al. (2012), Gricina et al. (2013), Juste et al. (2013), Benda & Gaisler (2015), Mahmood-ul-
Hassan & Salim (2015), Naderi et al. (2017), Liu et al. (2018), Tu et al. (2018), Khajeh et al. (2021), Ruedi et al. (2021),
Uvizl & Benda (2021b), and the data summarised in this review

species \ country TIK KRG KZH UZB TKM IRN AFG PK+KS ETS

Pteropus medius Temminck, 1825 - - - - -
Cynopterus sphinx (Vahl, 1797) - - - - -
Rousettus aegyptiacus (Geoffroy, 1810) - - - - -
Rousettus leschenaultii (Desmarest, 1820) - - - - -
Rhinopoma microphyllum (Briinnich, 1782) - - - - -
Rhinopoma muscatellum Thomas, 1903 - - - - -
Rhinopoma hardwickii Gray, 1831 - - - - -
Lyroderma lyra (Geoffroy, 1810) -
Rhinolophus ferrumequinum (Schreber, 1774) +
Rhinolophus bocharicus KaSenko et Akimov, 1918 +
Rhinolophus euryale Blasius, 1853 - - - -
Rhinolophus mehelyi Matschie, 1901 -
Rhinolophus blasii Peters, 1866 - - - - +
Rhinolophus macrotis Blyth, 1844 -
Rhinolophus kirghisorum sp. nov. +
Rhinolophus hipposideros (André, 1797) +
Rhinolophus midas Andersen, 1905 - - - - -
Hipposideros fulvus Gray, 1838
Hipposideros cineraceus Blyth, 1853 - - - - -
Asellia tridens (Geoffroy, 1813) - - - - -
Triaenops persicus Dobson, 1871 - - - - -
Taphozous perforatus Geoffroy, 1818 - - - - -
Taphozous nudiventris Cretzschmar, 1830 - - - -
Mpyotis blythii (Tomes, 1857) + + + +
Myotis bechsteinii (Kuhl, 1817) - - - - -
Mpyotis schaubi Kormos, 1934 - - - -
Myotis tschuliensis Kuzékin, 1935 - - - -
Mpyotis emarginatus (Geoffroy, 1806) + + + +
Myotis formosus (Hodgson, 1835) - - - - -
Myotis mystacinus (Kuhl, 1817)
Myotis ikonnikovi Ognev, 1912 - - + - -
Mpyotis hyrcanicus Benda, Reiter et Vallo, 2012
Myotis davidii (Peters, 1869)

Mpyotis nipalensis (Dobson, 1871)

Myotis bucharensis Kuzakin, 1950 -
Mpyotis dasycneme (Boie, 1825) - - +

Myotis daubentonii (Kuhl, 1817) - - + - - - - - -
Mpyotis petax Hollister, 1912 - - +

Myotis capaccinii (Bonaparte, 1837) - - - + - + - - -
Mpyotis longipes (Dobson, 1873) - -
Myotis brandtii (Eversmann, 1845) -
Mpyotis sibiricus KaSenko, 1905
Submyotodon caliginosus (Tomes, 1859)
Vespertilio murinus Linnaeus, 1758
Eptesicus serotinus (Schreber, 1774)
Eptesicus pachyomus (Tomes, 1857)
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Table 14. (continued)

species \ country

TIK KRG KZH UZB TKM IRN AFG PK+KS ETS

Eptesicus anatolicus Felten, 1971
Eptesicus bottae (Peters, 1869)
Eptesicus ognevi Bobrinskoj, 1918

Eptesicus nilssonii (von Keyserling et Blasius, 1839)

Eptesicus gobiensis Bobrinskoj, 1926
Rhyneptesicus nasutus (Dobson, 1877)
Hypsugo savii (Bonaparte, 1837)
Hypsugo arabicus (Harrison, 1979)
Pipistrellus pipistrellus (Schreber, 1774)
Pipistrellus pygmaeus (Leach, 1825)

+ 1+ 1+

+

Pipistrellus nathusii (von Keyserling et Blasius, 1839) —

Pipistrellus kuhlii (Kuhl, 1817)
Alionoctula coromandra (Gray, 1838)
Alionoctula tenuis (Temminck, 1840)
Alionoctula javanica (Gray, 1838)
Alionoctula paterculus Thomas, 1915
Alionoctula ceylonica (Kelaart, 1852)
Nyctalus noctula (Schreber, 1774)
Nyctalus lasiopterus (Schreber, 1780)
Nyctalus leisleri (Kuhl, 1817)

Nyctalus montanus (Barrett-Hamilton, 1906)
Otonycteris hemprichii Peters, 1859
Otonycteris leucophaea (Severcov, 1873)
Barbastella barbastellus (Schreber, 1774)
Barbastella caspica Satunin, 1908
Plecotus auritus (Linnaeus, 1758)
Plecotus macrobullaris Kuzakin, 1965
Plecotus wardi Thomas, 1911

Plecotus kozlovi Bobrinskoj, 1926
Plecotus ognevi Kishida, 1927

Plecotus strelkovi Spitzenberger, 2006
Plecotus turkmenicus Strelkov, 1988
Plecotus homochrous Hodgson, 1847
Scotozous dormeri Dobson, 1875
Scotoecus pallidus (Dobson, 1876)
Scotophilus heathii (Horsfield, 1831)
Scotophilus kuhlii Leach, 1821

Murina tubinaris (Scully, 1881)

Murina huttonii (Peters, 1872)

Kerivoula furva

Kuo, Soisook, Ho, Csorba, Wang et Rossiter, 2017

Miniopterus pallidus Thomas, 1907
Miniopterus fuliginosus (Hodgson, 1835)
Tadarida teniotis (Rafinesque, 1814)
Nyctinomus aegyptiacus Geoffroy, 1818
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total

18  29-30 22-23 21-22 52-53 40 49-51 12-13

congruence [%] TJK vs. local
congruence [%] local vs. TJK
area [thousands km?]

88 53
100 58
200 2725

95 83 88 98 51 51
87 79 34 50 20 84
447 491 1648 653 983 1665

records roughly conform to the ranges delineated already by Habilov (1992). Five exceptions
include Rhinolophus bocharicus, Myotis emarginatus, M. bucharensis, Eptesicus ognevi, and
Hypsugo savii, whose occurrence area has been modified most significantly; M. bucharensis was
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documented for the first time from the north-western part of Tajikistan (Kazakov et al. 2020), other
species from the southern part of the country (this review), except E. ognevi that was newly found
as a regular element in northern Tajikistan (Habilov 1995, Tadzibaeva 2018). Special cases are
Rhinolophus hipposideros s.str. and R. kirghisorum sp. nov., documented properly from Tajikistan
as newly defined species and currently being known from 5—6 records per species (see above and
Table 1), and Pipistrellus kuhlii discovered as a quite new member of the fauna from four sites.
The relative distribution of particular faunal elements over Tajikistan shows a clear pattern,
the country’s area is divided into two natural regions, differing from each other in various aspects
(see Introduction), but mainly in the hypsometric and vegetation characters — the western part is
relatively low (ca. 300-5500 m a. s. 1.) and dominated by arid steppes, the eastern part is repre-
sented by the mountain plateaus of the Pamirs (ca. 1200-7500 m a. s. 1.), covered mostly by the
mountain tundra. This division corresponds also with the political division of the country, the
eastern elevated part almost perfectly conforms to the area of autonomous Badakhshan, politically
separated from the rest of the country. In comparison with the fauna composition of the western
part of Tajikistan, the known bat fauna of the Pamirs is very poor, partly naturally, because of the
harsh continental montane climate of the region, and partly artificially, because this mountain
ranges are the least studied section of the Tajikistani territory concerning its biota (see Habilov
1986, 1992, 2003). Only two species of bats were documented from more than one site in this
mountain system and represent regular faunal elements there (Myotis davidii, Plecotus strelkovi),
the other three just from one site in the western slopes of the Pamirs (Rhinolophus hipposideros,
Otonycteris leucophaea, Barbastella caspica). The records of two bat species from the Pamirs
remain uncertain (Eptesicus gobiensis, Hypsugo savii). In both these species, the published data do
not allow to determine with certainty the geographical origin of the specimens reportedly coming
from Tajikistan, although their presence in the mountains could be naturally anticipated. On the
other hand, the fauna of western Tajikistan comprises all bat species known from the country, and
13 species are known only from this area. Five species, Vespertilio murinus, Eptesicus serotinus,
E. ognevi, Pipistrellus pipistrellus, and Otonycteris leucophaea are the most lowland dwelling bats
of Tajikistan (see Fig. 10) distributed only or mainly in western Tajikistan. Despite that the bone
remains of O. leucophaea were found also near Horug, Badakhshan (2103 m a. s. L.; Fig. 113)
and this bat is thus a part of the Pamir fauna, the median value of its record altitudes is the third
lowest among the Tajikistani bats (751.5 m a. s. .; Table 3) and three quarters of its records were
made at altitudes below 900 m a. s. L., i.e. quite in lowlands considering the overall conditions of
Tajikistan. Although the western part of Tajikistan shows a considerable geographical variability,
being divided by high mountain ranges of the south-western Tien-Shan into three lowland sections
(Sirdaré, ZarafSon, and Amudaré valleys), there is no obvious present faunal trend in bat distribution
among the three lowlands. Several species were not found in all three valleys (Myotis bucharensis
in the Sirdaré valley, Eptesicus serotinus and E. ognevi in the ZarafSon valley, Nyctalus noctula in
the Amudaré€ valley, and Pipistrellus kuhlii and Tadarida teniotis in ZarafSon and Sirdaré valleys),
but this mostly seems to be just a result of a low research effort, since these species do occur in
the adjacent parts of the valleys out of the Tajikistani territory. There are only two exceptions,
Nyctalus noctula, which perhaps really does not occur southward of the ZarafSon Mountains, and
Pipistrellus kuhlii, which lives only in and southwards of the Amudar€ valley; both facts are clear
in the whole range trends in these bats (see Bogdanov 1953a, Bejsebaev 1966, Strelkov 1973,
Strelkov et al. 1978, 1985, Rybin 1980, Butovskij et al. 1985, Strelkov & Sosnovceva 1994, etc.).
The bat fauna of Tajikistan currently comprises 20 undoubtedly documented species plus one
uncertain species (Miniopterus sp., see above). It is the second smallest fauna of West Turkestan,
after the bat fauna of Kirghizstan, composed of 18 species (Table 14). All 18 bat species of the
Kirghizstani fauna live also in Tajikistan, where 2—3 more species occur — the rarest bats of the
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country — Myotis bucharensis, Pipistrellus kuhlii, and (possibly) Miniopterus sp. The second
most similar fauna to that of Tajikistan among the countries of West Turkestan is the fauna of
Uzbekistan, composed of 22-23 species (Table 14); 87% of the Uzbekistani bat species occur
also in Tajikistan (only Myotis capaccinii, Nyctalus lasiopterus, and Plecotus turkmenicus are
missing in Tajikistan — they are known from a single record each, made in the westernmost section
of the country), while 95% of Tajikistani species live also in Uzbekistan, where only Miniopte-
rus sp. is absent. The congruence of the Tajikistani bat fauna with the faunas of two remaining
countries of West Turkestan (Kazakhstan, Turkmenistan) is much smaller than with the former
two countries (see Table 14), on the other hand, 98% and 88% of species of the Tajikistani fauna
co-occur in Afghanistan and Iran, respectively. A relatively high congruence of faunas is also
between Tajikistan and East Turkestan — 84% of species of the fauna of the latter country com-
posed only of 12—13 species live also in Tajikistan, while only two species of the East Turkestani
fauna have not yet been documented from Tajikistan (Myotis petax, Plecotus kozlovi; Table 14).
Similar relative congruences among national faunas of West Turkestan and adjacent countries
were shown already by Rybin et al. (1989), although the taxonomic compositions of the particular
faunas differed considerably.

The known composition of the bat fauna of Tajikistan seems to be rather complete for the time
being. The fauna of nine countries bordering or closely adjacent to Tajikistan, occupying a part of
Asia almost nine million of square kilometres in size (8,955.200 km?, which is, for comparison,
almost exactly a half of the area of Russia, 52.4%), where Tajikistan represents just 1.6% of the
area, comprises 90 species of bats (Table 14). However, almost none of these species — besides
those already discovered from Tajikistan — occurs in areas in close proximity to Tajikistan and
thus, could theoretically enrich the fauna of Tajikistan when further research is carried out.

Perhaps only two exceptions could be envisaged, Plecotus kozlovi and Myotis capaccinii. The
former bat is considered an endemic of the arid mountain plateaus of Central Asia, its occurrence
was confirmed from East Turkestan, Tibet, Inner Mongolia, and [Outer] Mongolia (Spitzenberger
et al. 2006). It was described from the north-eastern part of Tibet (Qaidam Basin; Bobrinskoj
1926%*), where the largest number of records of this bat is currently available (Wilson 2008).
However, the type specimen of Plecotus mordax Thomas, 1926, a junior synonym of P. kozlovi
(see Spitzenberger et al. 20006), originates from Kashgar in the Taklamakan Desert in western
East Turkestan, situated some 160 km from the Tajikistani eastern border, and represents the
westernmost known record of this species. Thus, it is possible that this bat occurs also in the Alay
Valley in south-eastern Kighizstan and adjacent mountain regions of Tajikistan. Only a detailed
bat research in the eastern parts of Tajikistan that is generally needed to improve the insufficient
knowledge of the local fauna could help to confirm such a premise.

Another bat species that could theoretically enrich the fauna of Tajikistan, M. capaccinii, is
a Mediterranean faunal element. It occurs in southern Europe and the Maghreb, and in western
Asia it is known only from the north-western parts of the Middle East, from western and southern
Anatolia, Cyprus, and the Levant through the Mesopotamian lowland to south-western Iran (Benda
et al. 2006, 2012). It was documented only once from West Turkestan, a single individual was
collected in Nokis, Karakalpakstan [Qaraqalpaqgstan], western Uzbekistan, in 1875; this record
was first mentioned briefly by Kuzékin (1944) and its circumstances were simply described by
Kuzékin (1950: 262) as follows: “In the collection of the Zoological Institute of the Academy of
Science, there is [ ...] one specimen from Nukus [= Nokis] in the Amu Darya [= Amudaré] lowland.

* type localities of the names from the species rank of P. kozlovi are as follows: Plecotus auritus kozlovi Bobrinskoj, 1926:
Hyrma Barun Zasaka (bl. Hyr. Dzun Zasaka, vost. Cajdam) [ Xsipma Bapyn 3acaka (6:1. Xbip. [[3yH 3acaka, Boct. Laiinam)]
(= Barun fort, eastern Qaidam [NE Tibet / Qinghai Province, China]; 36°03°N, 97°30’E; Bobrinskoj 1926: 98); Plecotus
mordax Thomas, 1926: Kashgar [East Turkestan / Xinjiang Province, China]; 39°28’N, 75°59’E; Thomas 1926: 306).
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This [specimen] represents the only record of this form in the limits of the western part of our
country [= Soviet Union]. // The specimen, collected by Darant [= Dorandt] in Nukus in 1875,
differs from the Mediterranean samples of this species by its deeper pale “desert” colouration.”
[Own translation from Russiant.] The bat was collected — perhaps accidentally — by Ferdinand
Bogdanovi¢ Dorandt (1846—1878), a meteorologist, during his participation in the Amu Darya
Expedition of the Imperial Russian Geographical Society, led by Nikolaj Grigor'evi¢ Stoletov
(1831-1912) in 18741875 (see Dorandt” 1877, Maslova 1962). This old and quite isolated record
of M. capaccinii was accepted without any doubts by subsequent Russian/Uzbekistani authors
concerning both geographical origin and species identification (Bogdanov 1953a, Strelkov 1963,
1981, Kuzdkin 1965, Rejmov 1982, 1985, Pavlinov & Rossolimo 1987, 1998, Zumarov 2014,
etc.). On the other hand, some authors questioned the correct species identification / geographical
origin of the Nokis bat (Rejmov 1982, Rybin et al. 1989) and Benda et al. (2006: 133) speculated
as follows: “we suggest rather a different affiliation of the record, which could be geographically
more reasonable, e.g. M. longipes [...]. [ ... The] location of the respective Uzbek[istani] specimen
[is] in the ZIN collection and therefore the revision of the species assignation should be relatively
simple.” Eventually, Sergej V. Kruskop (ad verb.) examined the respective ZIN specimen and
confirmed the identification made by Kuzakin (1944); thus, M. capaccinii remains a member of
the West Turkestani fauna. Since no sufficient research in the western part of Uzbekistan was
performed till now and only very occasionally it was made in the eastern part of the country
(cf. Bogdanov 1953a, 1960, 1968, Gricina et al. 2013), the occurrence of this bat in the oases
along the lower reaches of the Amudaré could be really possible but remained overlooked apart
from the old single finding. If M. capaccinii really represents a regular part of the fauna of the
Uzbekistani part of the Amudaré lowland, it could be found also in its Tajikistani part, which
also represents a less studied section of the country concerning the bat fauna (see above). After
all, a very similar case was recently shown in Pipistrellus kuhlii; this bat remained known from
Uzbekistan only from a historical finding made in Khiva [Xiva], 135 km SE of Nokis, in 1873
(Bianki 1918) and recently has been discovered in south-western Tajikistan, 770 km away (Ktys
& Lis 2022; see above). Although P. kuhlii is a species experiencing a dramatical changes of its
distribution range limits — a case unknown in M. capaccinii — from the biogeographical point of
view, a certain similarity could be expected in both species.

However, all other bat species occurring in the countries adjacent to Tajikistan and still not
being a part of the Tajikistani fauna represent faunal elements quite distinct from those present
in the eastern section of West Turkestan and thus, they can hardly enrich the Tajikistani fauna
(Table 14). Many of these species are either Oriental or Palaearctic eremial faunal elements, all
representatives of Pteropodidae, Rhinopomatidae, Megadermatidae, Hipposideridae, Rhinonyc-
teridae, and Emballonuridae families, plus numerous other bats (Rhinolophus macrotis, R. blasii,
R. midas, Myotis formosus, M. longipes, Eptesicus pachyomus, E. bottae, Rhyneptesicus nasutus,
Hypsugo arabicus, Alionoctula spp., Scotozous dormeri, Scotoecus pallidus, Scotophilus spp.,
Otonycteris hemprichii, Miniopterus fuliginosus, Murina tubinaris, M. huttoni, Kerivoula furva,
and Nyctinomus aegyptiacus), altogether 38 species (42.2% of the fauna) distributed only in the
southern parts of Iran, Afghanistan, and/or in Pakistan (R. blasii also in westernmost Turkme-
nistan). In northern Kazakhstan and the westernmost parts of Uzbekistan, Turkmenistan, and Iran,
the fauna of the Eurasian arboreal zone enters into the picture, comprising 20 species (22.2% of
the fauna; Rhinolophus euryale, R. mehelyi, Myotis bechsteinii, M. tschuliensis, M. mystacinus,

1 the original text reads as follows (Kuzakin 1950: 262): “B xomiekiuu 300I0rHYE€CKOr0 HHCTUTYTa AKaJIEMUH HayK
ecthb [...] 1 9x3. — u3 Hykyca B Hu30BBsIX AMy-Jlapbu. [locnenuuii sBnserTcs eqMHCTBEHHOW HAaXOAKOM 3TOH (HOPMBI
B IIpeJienax 3anaJHol IOJOBHHEI Halleil cTpaHbl. // Dx3eMmuisip, 1o0biThii B 1875 . lapanTom B Hykyce, orinyaercs
OT CPEJHU3EMHOMOPCKHUX 0c0o0eit 3Toro Buja Oonee OJIeIHON, «ITyCTHIHHOWY OKPACKOM.”
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M. ikonnikovi, M. dasycneme, M. daubentonii, M. petax, M. brandtii, M. sibiricus, Eptesicus
nilssonii, Pipistrellus pygmaeus, P. nathusii, Nyctalus lasiopterus, N. leisleri, Barbastella bar-
bastellus, Plecotus auritus, P. macrobullaris, and P. ognevi). Another group includes five bat
species endemic to the belt of southern slopes of the Hindu Kush and Himalayas (Myotis nipa-
lensis, Submyotodon caliginosus, Nyctalus montanus, Plecotus wardi, and P. homochrous) and
the last group is composed also of four species, endemic to the Middle East and adjacent areas
with limited distribution ranges (Myotis schaubi, M. hyrcanicus, Eptesicus anatolicus, Plecotus
turkmenicus). These faunal elements (67 species in total) deeply differ in their biogeographical
affinities from those occurring in eastern West Turkestan.

On the other hand, fourteen bat species (Rhinolophus ferrumequinum, R. hipposideros s.str.,
Mpyotis blythii, M. emarginatus, M. davidii, Vespertilio murinus, Eptesicus serotinus, E. ognevi,
Hypsugo savii, Pipistrellus pipistrellus, Nyctalus noctula, Otonycteris leucophaea, Barbastella
caspica, Tadarida teniotis) represent a common fauna of the western part of Central Asia, all were
documented in five countries of West Turkestan, plus in Iran and Afghanistan (Table 14). Most of
these bats are widespread western Palaearctic / Mediterranean faunal elements, but three of them
are endemic to West Turkestan and adjacent regions (Eptesicus ognevi, Otonycteris leucophaea,
Barbastella caspica). Eighteen bat species, i.e. the above series plus four Central Asian endemics,
Rhinolophus bocharicus, R. kirghisorum sp. nov., Eptesicus gobiensis, and Plecotus strelkovi,
represent a core fauna of the eastern part of West Turkestan, they compose the complete fauna
of Kirghizstan and majority of the faunas of Tajikistan and Uzbekistan; in all these countries this
series is present completely. Plecotus turkmenicus is the only endemic species of West Turkestan
that does not occur in the eastern part of the region, on the other hand, Rhinolophus kirghisorum
sp. nov., Myotis bucharensis, and Plecotus strelkovi are the endemics or nearly endemics of the
eastern part of West Turkestan and all three are a part of the Tajikistani fauna. In addition, four of
Turkestani endemic bat species were described based on specimens from Tajikistan (Rhinolophus
kirghisorum sp. nov., Myotis bucharensis, Eptesicus ognevi, Otonycteris leucophaea).

The region with variable landscape of hilly arid steppes and extremely high mountains in the
east of West Turkestan represents a unique region of bat distribution and a zoogeografical unit of
its own. Although this uniqueness is caused by the common occurrence of several endemic species
representing about one quarter of the fauna, the primary ground for its existence is the extreme
physical formation of the geographical circumstances in the contact zone of several countries —
isolation by high mountains and isolation by harsh deserts, with extreme climatic conditions in
both marginal environments.

In conclusion, the number of 20-21 species of bats in the fauna of Tajikistan is almost final,
it could be complemented only by one or two species that are not primarily local elements. The
number of species in the Tajikistani fauna corresponds to the situation in the neighbouring countries/
regions of Central Asia with similar physical geography and vegetation (Table 14). Further faunal
research of bats should be focused mainly on the mountains of southern regions of Tajikistan and
particularly, on the greatly unstudied mountainous areas of Badakhshan.

Bat ectoparasites

The papers reporting bat ectoparasites from Tajikistan were published primarily in the 20th cen-
tury, in the period of 1952—-1997. With an exception of one paper, all of them represent faunal
reports of particular species. The survey of bat ectoparasite diversity has been made thoroughly
in Tajikistan, the data concerning particular arthropod groups can be summarised as follows,
Kiricenko (1952) gathered data on the bug family Cimicidae, his records were mentioned (and
corrected) by Usinger (1966) and Péricart (1972); Medvedev et al. (1984), Medvedev (1992),
and Medvedev & Polkanov (1997) reported on the bat fleas, Ischnopsyllidae, Htirka (1984) and
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Polkanov & Medvedev (1997) on the bat flies, Nycteribiidae. The group of parasitic mites could
represent a high amount of species belonging up to about twenty families, some of these species
are rather difficult to collect. Despite this, a number of permanently parasitic and some phased
mite species were documented on bats from Tajikistan, Filippova (1972) reviewed records of
the hard ticks of the family Ixodidae, Stanlikovi¢ & Malinovskij (1992) the families Argasidae,
Spinturnicidae, and Macronyssidae. These papers were supplemented by two recent studies
concerning limited parasite collections of Nycteribiidae and Spinturnicidae (Orlova & Zhigalin
2014, Orlova & Kazakov 2016).

Besides our new records, at least 36 species of arthropod ectoparasites belonging to seven fami-
lies were previously documented from Tajikistan in total; Cimicidae (1 species): Cimex pipistrelli;
Ischnopsyllidae (7): Ischnopsyllus petropolitanus, I. plumatus, I. octactenus, Rhinolophopsylla uni-
pectinata, Nycteridopsylla dictena, N. calceata, and N. oligochaeta; Nycteribiidae (7): Nycteribia
latreilii, N. lindbergi, Phthiridium biarticulatum, P. simile, P. khabilovi, Basilia mongolensis, and
Penicillidia dufourii; Spinturnicidae (8): Eyndhovenia euryalis, Paraperiglischrus rhinolophinus,
Spinturnix acuminata, S. emarginata, S. myoti, S. mystacina, S. punctata, and S. plecotina; Macro-
nyssidae (11+): Ornithonyssus flexus, O. guzlonicus, Ornithonyssus sp., Macronyssus crosbyi [=
M. corethroproctus)], M. ellipticus, M. rhinolophi, Macronyssus sp., Steatonyssus mongolicus,
S. periblepharus, S. occidentalis, S. superans, Steatonyssus sp., Ichoronyssus scutatus, and Lae-
laps multispinosus; Argasidae (1): Argas vespertilionis [= Carios vespertilionis]; and Ixodidae
(1): Ixodes vespertilionis. These parasites were collected from at least 13 host species of bats, viz.
Rhinolophus ferrumequinum, R. bocharicus, R. hipposideros s.1., Myotis blythii, M. emarginatus,
M. davidii, Vespertilio murinus, Eptesicus serotinus, Hypsugo savii, Pipistrellus pipistrellus,
Otonycteris leucophaea, Barbastella caspica, and Plecotus strelkovi, plus a number of records
from unidentified bat species (Chiroptera sp.).*

Our research, analysing the bat parasite collection made in May 2016, added records of 20 speci-
es of ectoparasites belonging to six families, viz. Rhinolophopsylla unipectinata and Ischnopsyllus
octactenus (Ischnopsyllidae), Nycteribia lindbergi, Penicillidia dufourii, Phthiridium biarticula-
tum, P. szechuanum, and Basilia mongolensis (Nycteribiidae), Eyndhovenia euryalis, Spinturnix
myoti, S. emarginata, S. carnificina, S. nobleti, and S. punctata (Spinturnicidae), Macronyssus
barbastellinus, Steatonyssus mongolicus, S. periblepharus, S. pseudoheteroventralis, and Ornitho-
nyssus flexus (Macronyssidae), Miyatrombicula sp. (Trombiculidae), and Sarcoptiformes fam. sp.
These parasites were collected from ten bat species, Rhinolophus ferrumequinum, R. bocharicus,
R. kirghisorum sp. nov., Myotis blythii, M. emarginatus, M. davidii, Eptesicus ognevi, Hypsugo
savii, Pipistrellus pipistrellus, and Barbastella caspica.

Among these new records, the findings of Phthiridium szechuanum, Spinturnix carnificina,
S. nobleti, Macronyssus barbastellinus, Steatonyssus pseudoheteroventralis, Miyatrombicula sp.
and Sarcoptiformes fam. sp. were made from bats in Tajikistan for the first time. Simultaneously,

* Records of ectoparasites from undetermined species of bats (Chiroptera sp.) and unspecified localities of Tajikistan.
All of them are mentioned as originating in Tajikistan without information on the site and date of collection, and with the
data on specimens published by Stanikovi¢ & Malinovskij (1992), without data on specimens by Stanyukovich (1997).
Spinturnicidae: Spinturnix myoti: 6 33,20 9, 1 & deutonymph, 2 Q deutonymps, 5 protonymps; — Spinturnix
plecotina: 1 3, 1 deutonymph, 1 protonymph; — Paraperiglischrus rhinolophinus: 1 9, 1 protonymph; — Spinturnix acu-
minata [no data]. —-Macronyssidae: Ornithonyssus sp.: 2 99, 10 protonymphs; — Macronyssus corethroproctus
(as a Macronyssus crosbyi): 5 9 9, 2 protonymphs; — Macronyssus ellipticus [no data]; — Macronyssus sp.: 1 protonymph;
— Steatonyssus periblepharus: 4 33,23 99, 12 protonymphs; — Steatonyssus superans [no data]; — Steatonyssus sp.:
<22 inds. —Ar gasidae: Carios vespertilionis (as Argas vespertilionis): 10 larvae. For comments on particular mite
species see under their hosts above and in Rudnick (1960), Evans & Till (1964), Ah & Radovsky (1967), Dusbabek (1972),
Uchikawa et al. (1994), and Stanyukovich (1997); for the data from Tajikistan also Staniikovi¢ & Malinovskij (1992).
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ectoparasites were documented for the first time from the Tajikistani populations of Rhinolophus
kirghisorum sp. nov. and Eptesicus ognevi.

According to the revision of the family Cimicidae Latreille, 1802 by Usinger (1966), the genus
Cimex Linnaeus, 1758 includes four species groups, of them the C. pipistrelli group has a trophic
preference for bats. It occurs across the whole Palaearctic and comprises eleven species (Akhoundi
etal. 2020). However, the assignation of populations to particular species is rather problematic and
requires a use of sophisticated methods, even the position of European populations is still uncer-
tain. Since the only record of Cimex from Tajikistan has been reported by Kiricenko (1952), who
found Cimex pipistrelli [group] (under Cacodmus vicinus) in a colony of Pipistrelus pipistrellus
and his material is currently unavailable, the revision of these populations cannot be carried out
without a new research and findings of these parasites.

The species of the bat flea family Ischnopsyllidae Wahlgren, 1907 occurring in Tajikistan could
be sorted out to several groups based on their biogeographic relations. The group of Eupalaearctic
species is represented by Nycteridopsylla dictena (collected from Vespertilio murinus); the group
of western Palaearctic species comprises faunal elements of Europe and south-western Asia, in
Tajikistan it is represented by Ischnopsyllus octactenus (collected from Pipistrellus pipistrellus);
the largest group is composed of species distributed in West Turkestan and adjacent regions,
it includes Ischnopsyllus plumatus (from Eptesicus serotinus), I. petropolitanus (mainly from
Plecotus strelkovi), Nycteridopsylla calceata (from (?) Hypsugo savii), N. oligochaeta (from
Barbastella caspica), and Rhinolophopsylla unipectinata turkestanica (from Rhinolophus ferrum-
equinum, R. bocharicus, Myotis blythii, and M. emarginatus). Medvedev & Polkanov (1997),
in their review of ischnopsyllid fleas of West Turkestan, mentioned the Myotis bats to be the
principal hosts of the latter flea subspecies in this region, our findings show the host preference
of this flea to be much broader.

The summary of species of the bat fly family Nycteribiidae Samouelle, 1819 of West Turkestan
was given by Polkanov & Medvedev (1997). The fauna of the region comprises 16 species, of
them eight were confirmed from the territory of Tajikistan, based on literature and own new
data, viz. Nycteribia latreillii, N. lindbergi (both collected from Myotis blythii), Phthiridium
biarticulatum (from Rhinolophus ferrumequinum and R. bocharicus), P. szechuanum (from
Rhinolophus kirghisorum sp. nov.), P. simile (from Rhinolophus hipposideros s.1.), P. khabilovi
(from R. ferrumequinum), Basilia mongolensis (from Myotis davidii and Barbastella caspica), and
Penicillidia dufourii (from Myotis blythii and M. emarginatus). Seven of these species represent
cave-dwelling bat flies, only the genus Basilia Miranda-Ribeiro, 1903 is a parasite of dendro-
philous and litophilous fissure-dwelling bats (Hurka 1980). Similarly as in Ischnopsyllidae, the
Nycteribiidae flies include several biogeographical types. The Eupalacarctic elements are repre-
sented by Penicillidia dufourii, while Nycteribia latreilii, N. lindbergi, Phthiridium biarticulatum,
P, simile, and P. khabilovi, are common components of the southern regions of the western and
central Palaearctic. Some Central Asian species of bat flies inhabit habitats and hosts occurring
in Tajikistan, although still missing in the fauna of the country. Two additional nycteribiid species
can be present in Tajikistan, although still unconfirmed; Nycteribia quasiocellata Theodor, 1966
is a species distributed in northern Asia, from western Siberia to the Russian Far East (including
Kauril islands), in eastern Kazakhstan, Mongolia, and northern China (Htrka 1969, 1970, Minat
& Hurka 1980, Orlova et al 2021c, Reeves et al. 2024). It was newly collected in southern Kirghiz-
stan, from a mixed collection composed of Rhinolophus ferrumequinum, R. kirghisorum sp. nov.
and Myotis blythii (own unpubl. data), its occurrence in (northern) Tajikistan is very probable.
The genus Nycteribia is primarily a parasite of bats of the genus Myotis, which has a very broad
distribution in Tajikistan, including also the Pamirs. Another species, Phthiridium orientale (Hurka,
1976) was documented from Rhinolophus ferrumequinum and R. hipposideros in Afghanistan and
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southern Kirghizstan (most probably representing two distinct forms; Hiirka 1976), the territory
of Tajikistan lies in between these two countries of confirmed occurrence and is very likely that
this parasite is distributed also in the latter country (where both known hosts are present widely).

The cosmopolitan soft tick species Carios vespertilionis (Argasidae Koch, 1844) has been con-
firmed to occur in several countries of West Turkestan besides Tajikistan (Filippova 1966, L'vov
et al. 1984). In Tajikistan, it was found to parasitise Myotis davidii, Pipistrellus pipistrellus and
an undetermined species (Stanlkovi¢ & Malinovskij 1992). Its primary host is Pipistrellus pipi-
strellus, the most common bat of the country, the distribution of C. vespertilionis and its secondary
parasitation of other bats probably covers a large part of Tajikistan and a variety of bat species.

Another argasid soft tick has been reported from Central Asia, Secretargas transgariepinus
(White, 1846). It is primarily an African faunal element, distributed in both subtropic zones of this
continent and individual records are known from southern Europe (see the review by Sevéik et al.
2024); a single record was reported from eastern Afghanistan, a region belonging to the Oriental
realm (Jalalabad, from Eptesicus pachyomus [as E. serotinus s.1.]; Dusbabek 1970). However, it
is a litophilous species of tick (cf. Hoogstraal 1957, Pienaar et al. 2018) and in other regions of
south-western Asia it could be found associated with the ecologically corresponding hosts (e.g.,
bats of the genera Eptesicus, Hypsugo, Pipistrellus, Otonycteris, Barbastella, Plecotus, etc.) and
thus, it could be present also in Tajikistan. Similar faunal elements could be found among other
soft ticks of the genus Chiropterargas Hoogstraal, 1955, C. boueti (Roubaud et Colas-Belcour,
1933) and C. confusus (Hoogstraal, 1955). These two species are distributed throughout the
African continent, but reach the Middle East and Central Asia. Chiropterargas boueti is known
from Afghanistan, Turkmenistan, and Uzbekistan (Nemenz 1960, Dusbabek 1962, Filippova
& Cunihin 1969), C. confusus from Afghanistan (Nemenz 1960, Travassos Santos Dias 1961).

The hard tick family Ixodidae Duges, 1834 comprises one species of bat parasite inhabiting
West Turkestan, Ixodes vespertilionis Koch, 1844. Besides Tajikistan, it was documented from
Turkmenistan and Kirghizstan (Dubinin & Bregetova 1952, Rybin et al. 1989, Fedorova 2012).
Among other Palacarctic members of the family, this species is typical by the largest variety of bat
hosts and also hosts of other mammal groups (Szentivanyi et al. 2024). From Tajikistan, Filippova
(1972) reported it from Rhinolophus ferrumequinum, a bat species ranking among the principal
hosts of this tick. Other species of the genus Rhinolophus as well as the vespertilionid bats of the
Tajikistani fauna represent potential hosts of this hard tick (Beaucournu 1966, Filippova 1977)
and thus, its wide occurrence in the country is well possible. Another hard tick species potentially
occurring in Tajikistan is a monoxenous species Ixodes simplex Neumann, 1906. It can be found
usually on the Miniopterus bats, but also on other bat species present in proximity to the colonies
of the principal host (Beaucournu 1967). In Asia its records were made in Miniopterus pallidus
from Azerbaijan (Filippova 1972). The possible occurrence of the genus Miniopterus in Tajikistan
could indicate also a presence of this tick in the country.

The mesostigmatic mites of two families were documented from Tajikistan, Spinturnicidae
Oudemans, 1902 and Macronyssidae Oudemans, 1936. The former family represents permanent
highly specialised parasites of bats, parasitising attached to the wing membrane. The life cycle
of these mites is extremely shortened as an adaptation to protection of their juveniles (Bregetova
1956), so their specificity has an extreme level, in the form of monoxeny, polyxeny, or oligoxeny
(Dusbabek 1973). Despite the changes of their abundance during the year cycle, the extent of their
distribution ranges is expected to be in accordance with the range of the specific host species. The
bat fauna of Tajikistan is composed mainly of the western Palaearctic elements, whose parasitic
fauna of the family Spinturnicidae is well studied and known. Therefore, we meet a known parasite
fauna from a series of studied hosts, part of them published by Stantikovi¢ & Malinovskij (1992)
and Orlova & Kazakov (2016), with our addition it represents 10 species of three genera collected
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from two bat host families, Rhinolophidae and Vespertilionidae. An exception is a vespertilionid bat
Otonycteris leucophaea, from which a species of spinturnicid mite was collected that is reported
to be geographically limited only to the distribution range of this host bat (Dundarova et al. 2022).
However, it covers a relatively very small area and this would represent an unusual situation for
a spinturnicide mite, see also the discussion above, under the host species. Anyway, additional data
on this host and its parasites are necessary for final assessment of the host-parasite relations. In
another bat host family of Tajikistan, Molossidae, the spinturnicid mites are not expected to occur
as a link between these parasites and the genus Tadarida has never been documented (Rudnick
1960, Dusbabek 1973). Since the occurrence of the family Miniopteridae in Tajikistan is uncertain
(see above), the presence of the specific primary parasite of the genus Miniopterus, Spinturnix psi
(Kolenati, 1856) has not been confirmed from the country and is not expected either.

In the other mesostigmatid family, Macronyssidae, the knowledge of the fauna in Tajikistan is
rather limited, similarly as in the next group, the prostigmatid mites of the family Trombiculidae
(see below). For a responsible research of the macronyssid parasites, examinations of host bats
must cover several seasons of the year. The occurrence of this group does not correspond directly
with the activity period of the host bat, they represent endophilic parasites with a transition from
periodical to permanent parasitism and obligatory hematophagy, which are limited by trophic
relations to the host and by habitat preferences. The studies from other regions of the Palaearctic,
namely central and southern Europe, showed higher abundances during the hibernation period
in some cave-dwelling species (e.g., Macronyssus ellipticus and M. cyclaspis; Dusbabek 1972,
Haitlinger 1978). On the other hand, the polyxenic species of the genus Steatonyssus, S. superans
and S. periblepharus, prefer the migratory bat species as their hosts and the abundance peak occurs
in the summer and autumn, i.e. in the reproduction periods of the hosts (Rybin 1983). In other
species the year cycle still remains unknown, namely in the recently described Ornithonyssus
guzlonicus or Steatonyssus pseudoheteroventralis (see Orlova et al. 2015a, 2017b). The literature
data by Stantikovi¢ & Malinovskij (1992) and Orlova et al. (2015a), and our new records indicate
the presence of at least twelve species of macronyssid mites in Tajikistan (plus one species that
does not parasitise bats).

In accordance with the divisions by Orlova et al. (2017b), the fauna of both families of meso-
stigmatic mites occuring in Tajikistan could be sorted as follows: European subboreal species: Eyn-
dhovenia euryalis and Paraperiglischrus rhinolophinus; European-West Siberian boreal species:
Spinturnix carnificina and Macronyssus corethroproctus; Eurasian (trans-Palaearctic) subboreal
species: Spinturnix acuminata, S. punctata, Ornithonyssus flexus, Steatonyssus periblepharus,
and Ichoronyssus scutatus; European-Central Asian taxa: Spinturnix mystacina, S. emarginata, S.
nobleti, Macronyssus rhinolophi, M. barbastellinus, and Steatonyssus occidentalis evansi; Central
Asian species: Ornithonyssus guzlonicus, Steatonyssus mongolicus, and S. pseudoheteroventralis;
Pan-Eurasian species: Spinturnix myoti, S. plecotina, and Macronyssus ellipticus; and Ural-Sibe-
rian-Far Eastern boreal-subboreal species: Steatonyssus superans.

The chigger mites of the family Trombiculidae Ewing, 1929 are phased parasites whose life
cycle in the temperate zone represents just a single generation (contrary to tropical conditions).
Their larvae are found mainly in the autumn period and primarily in the cave-dwelling bat species

1 several authors (e.g. Haitlinger & Ruprecht 1985, Lanza 1999, Haitlinger & Lupicki 2008, Moniuszko & Makol 2014,
Zajkowska et al. 2018, 2024) reported an occurrence of Oudemansidium musca (Oudemans, 1906) in Tajikistan. All these
reports are perhaps based on a review by Vercammen-Grandjean & Langston (1976), who misinterpreted the data by
Tagil'cev (1970). Tagil’cev (1970) reported this species from the Soviet Union without a closely specified locality (just
with a vague link to eastern Kazakhstan). Thus, we do not consider O. musca to represent a part of the known fauna of
Tajikistan (see also Kudrasova 1991), although its occurrence is well posible considering the wide presence of its hosts.
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(Shatrov & Kudryashova 2008, Zajkowska & Makol 2021). During our research trip conducted
in May, only a single specimen of chigger mite of the genus Miyatrombicula Sasa, Kawashima et
Egashira, 1952 (subgenus Miyacarus Vercammen-Grandjean, 1967) was collected. The species
identification was not possible, for details see Records of ectoparasites under Eptesicus ognevi. It
is an accidental record of the mite genus parasitising rodents and insectivores and rarely reptiles
(Kudrasova 1978). In the Palaearctic, only a single record of this genus from a bat was reported;
Miyatrombicula barbatulus Mularskad, 1973 from Rhinolophus mehelyi (Mularskaa 1973, Gadziev
et al. 1990), otherwise the genus does not show an association with bats.

The Palaearctic is typical by an occurrence of several species complexes of trombiculid mites,
Leptotrombidium russicum (Oudemans, 1902), Oudemansidium komareki (Daniel et Dusbabek,
1959), O. musca (Oudemans, 1906), Willmannium cavus Kudrasova, 1992 (see Kudrasova 1991,
1992, Zajkowska et al. 2024). One of these groupsT, L. russicum, was found in Tajikistan, but in
rodents and not in bats (Vercammen-Grandjean & Langston 1976: 285). In Eptesicus ognevi, the
complex Willmannium cavus was found, distributed along the southern limits of the Palaearctic,
from North Africa to Mongolia (Benda et al. 2014, Stekolnikov et al. 2022, Zajkowska et al. 2024).
In Tajikistan, like in other parts of West Turkestan, the trombiculid fauna is very poorly known,
only few reports from bats in two countries were published, viz. Trombigastia splendida Sluger et
Amanguliev, 1972 from Miniopterus pallidus in Turkmenistan (Sluger & Amanguliev 1972); Myo-
trombicula hexasternalis gluger et Kudrasova, 1969, Odontacarus naumovi Kudrasova et Rybin,
1974, Pantagonaspis aravani KudraSova et Rybin, 1983, Leptotrombidium sp., Chiroptella sp. and
Trombiculidae sp. from a variety of hosts in Kirghizstan (Sluger & Kudrasova 1969, Kudrasova
& Rybin 1974, 1983, Rybin et al. 1989). The genus assignations in some species of this group
of chigger mites has been suggested for a revision (Sev¢ik et al. 2021). Regarding the diversity
of their bat hosts in West Turkestan, such a revison takes a significant effort, on the other hand,
the discovered diversity could be as wide as in other regions with a similarly diverse bat fauna.
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APPENDIX I

Gazetteer
locality Tajik script coordinates altitude
[ma.s. L]
5-6 km upstream of Pangakent TlanyakeHT 39°29°N, 67°41’E 1041
6 km W of Hisor Xucop 38°32°N, 68°30’E 806
10 km Honako, Nagi Xonaxo, Haun 39°33°N, 67°32’E 1307
70 km Hugand-IstaravSan Xy4ana-Hcrapasiian 39°59°N, 69°01’E 832
8 km of Dusanbe, Guliston Hymraun6e, I'yaucron 38°32°N, 68°52’E 781
Adrasmon AnpacMoH 40°39°N, 69°59°E 1608
Agaravak ArapaBak 37°59°N, 68°34’E 915
Ahgisor SIxamcop 38°03°N, 70°22’E 1015
Ajni Aitni 39°24°N, 68°32°E 1434
Ajvag AtiiBayq 36°59°N, 68°02°E 323
Aktau Mts. Axray ca. 37°53°N, 68°25’E 1895
Aktau Mts., Ok-Bulak pass Axray, Ok-Bynak 37°58°N, 68°28’E 2027
Amondara AMoH1apa 39°31°N, 67°49°E 1134
Amondara and Majkatta, between Awmonnapa, Maiikarra 39°31°N, 67°48’E 1143
Anzob AH300 39°10°N, 68°49’E 2096
Ar Arak cave, Kalkot Ap Apak, Kankor 38°14°N, 69°15’E 1486
Aruktau Mts. Apykray ca. 37°47°N, 68°32’E 1300
Asilkal Sy 37°45°N, 72°53’E 3723
Babatag Mts. Babarar ca. 37°53°N, 68°09’E 1200
Bagu bary 37°59°N, 71°42’E 2044
Bahorak Baxopax 37°37°N, 69°52’E 597
BaruSon Bapymon 37°56’N, 71°27°E 1995
Besai Palangon Reserve, Tarzan forestry bewan INananron, Tap3an 37°21°N, 68°28’E 330
Beskatan canyon Bemkaran ca. 40°23°N, 69°35’E 500
Bogi bolo boru 6ono 40°16°N, 69°29°’E 467
Bohtar Boxrap 37°50°N, 68°47°E 424
Bohtar, Vahs farm Boxrap, Baxm 37°53°N, 68°48’E 436
Bulok, Qahramon Bynok, Kaxpamon 40°36°N, 70°27’E 464
Biiston bycTon 40°31°N, 69°21’E 610
Casme Yarme 40°20°N, 69°38’E 543
Cilau Yunay 39°21°N, 67°44’E 1935
Cilduhtaron YunayxrapoH 38°19°N, 70°10’E 1917
Cilikal YUKy 37°29°N, 68°32’E 354
Cilikal District, Kalinin farm Yunukyi, Kaanaua 37°29°N, 68°38’E 396
Cinor (= Sohta-&inar) Yunop, Coxra-UuHap 38°22°N, 68°29°E 665
Cinor, Hulbuk District Yunop, XynOyk 37°48°N, 69°38’E 474
Colota Yomora 40°39°N, 69°30’E 903
Corkuh, Hugai-Gor cave Yopkyx, Xyuau-I'op 39°58°N, 70°35’E 1145
Coruh-Dajron Yopyx-aiipon 40°24°N, 69°40’E 610
Cuzali Yyskanu 38°14°N, 68°24’E 636
Dahana, Dangara District Haxana, Jlanrapa 38°23°N, 69°18°E 682
Dahana, Guzlon range, mines Haxana, ['y3non 40°12°N, 70°50’E 935
Dahana, Guzlon range, orchard Haxana, I'y3non 40°12°N, 70°51’E 806
Dahana, Kurama Mts. JHaxana, Kypama 40°39°N, 70°17’E 774
Dahanakiik JlaxaHakuuk 38°12°N, 68°39’E 795
Dangara District, Dahana Hanrapa, [laxana 38°23°N, 69°18’E 682
Dangara tunnel, Hoga Saqiqi Balhi Hanrapa, Xoua [llakuku banxn 38°17°N, 69°18’E 932
Dangara, Gulizindon Hanrapa, ['ynu3unaon 38°13°N, 69°24°E 1348
Darband Hapbann 38°52°N, 69°58°E 1252
Dar-Dar Hap-Iap 39°26°N, 68°27°E 1416
Darvoz, Obgard Hapso3, O6rapx 38°05°N, 70°25’E 1046
Dusti Hyctu 37°21°N, 68°41’E 390
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Dusti, Pang river Hycru, [Tany 37°17°N, 68°41’E 335
Dusanbe, downtown Hyman6e 38°34°N, 68°48°E 816
Drzilikul’, 12 km S, Staraa Pristan’ Joxunukyns, Crapas [pucrans 37°25°N, 68°29’E 332
Eged Eren 38°21°N, 70°37°E 1215
Ert Epit 39°31°N, 67°52’E 1282
Evonsu, Gurgon Esoncy, Typron 38°21°N, 69°04’E 730
Fajzobod Daiizo60x 38°33°N, 69°19’E 1211
Gangina, valley TanunHa 37°55°N, 68°41°E 405
Gangina, village Tanyuna 37°59°N, 68°34’E 747
Garibak Fapubax 39°32°N, 67°36’E 1037
GarmcaSma Tapmuamma 37°12°N, 71°33’E 2604
Gonét Fonui 39°58°N, 69°08’E 912
Gudos I'ynoc 40°49°N, 70°29’E 1264
Guliston (= Kajrakkum) I'ynucron, Kaiipakkym 40°16°N, 69°48’E 351
Guliston, 8 km of Dusanbe I'ynucron, Jymante 38°32°N, 68°52°E 781
Gulizindon, Dangara, I'ynusungon, [lanrapa 38°13°N, 69°24°E 1348
Gurgon, Evonsu I'yprown, Esoncy 38°21°N, 69°04°E 730
Gusgarf Fycrapd 38°44°N, 68°48’E 1186
Guzlon range, Dahana, mines I'y3non, [laxana 40°12°N, 70°50’E 935
Guzlon range, Dahana, orchard T'y3non, laxana 40°12°N, 70°51°E 806
Hisor Xucop 38°29°N, 68°36’E 738
Hisor, 6 km W of Xucop 38°32°N, 68°30’E 806
Hoca Saqiqi Balhi, Dangara tunnel Xoua lakuku banxu, [lanrapa 38°17°N, 69°18’E 932
Hodza-Beh-Ob pass Xomxka-bex-06 38°02°N, 68°29’E 1912
Horug Xopyr 37°29°N, 71°35’E 2103
Host, Obihumbou river valley Xoct, O6uxymMb0y 38°33°N, 70°50’E 1691
Hugand Xyuann 40°17°N, 69°37°E 341
Hugand-Istaravsan, 70 km Xyuana—Vcrapasuian 39°59°N, 69°01’E 832
Huéai-Gor cave, Corkuh Xyuau-T'op, Hopkyx 39°58°N, 70°35’E 1145
Hulbuk District, Cinor Xynobyx, Yunop 37°48°N, 69°38’E 474
Isfara Ucdapa 40°07°N, 70°37’E 829
Isfara waste dump HUcdapa 40°11°N, 70°38’E 865
Iskandarkal HWckanaapkys 39°05°N, 68°22’E 2192
IstaravSan Hcrapadman 39°54°N, 69°00’E 1003
Istiglol HWcruxion 40°34°N, 69°38’E 1248
Kajrakkum (= Guliston) Kaiipakkym, I'yaucton 40°16°N, 69°48’E 351
Kalinin farm, Cilikal District Kanunus, Yumukyn 37°29°N, 68°38’E 396
Kalkot, rocks Kankor 38°15°N, 69°15°E 1382
Kalkot, Ar Arak cave Kaskot, Ap Apak 38°14°N, 69°15’E 1486
Kalkot, small lake Kankor 38°14°N, 69°15°E 1282
Kalpisipar cave, Sariselom Kannucunap, Capucenom 38°07°N, 70°28’E 1168
Kansaj Kancait 40°30°N, 69°42’E 921
Kim Kum 40°13°N, 70°28’E 866
Kokkurak Kokkypax 40°31°N, 70°26’E 358
Kondara Konpapa 38°49°N, 68°49°E 1197
Konibodom Konubomom 40°18°N, 70°26’E 408
Kstut Kty 39°27°N, 68°03’E 1175
Kuktos Kyxrormr 39°29°N, 67°38’E 1008
Kilkand Kynkang 40°11°N, 70°41’E 948
Kiilob, botanical garden K§106 37°56°N, 69°49’E 647
Kulpista Kynmucra 38°39°N, 68°48’E 1057
Kurama Mts., Dahana Kypama, /laxana 40°39°N, 70°17°E 774
Kurkat Kypkar 40°08°N, 69°16’E 441
Kiistegirmon K§ymrernpmon 40°12°N, 69°18’E 334
Langar Jlanrap 40°03°N, 69°19°E 598
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Levap JleBan 37°26°N, 68°30’E 340
Lucob, garden JIyuo6 38°37°N, 68°46’E 883
Magov, mine Maros 38°42°N, 69°06’E 1587
Magov, garden Maros 38°41°N, 69°06’E 1445
Majkatta Maiikarra 39°32°N, 67°46’E 1083
Majkatta and Amondara, between Maiikarra, AMoHaapa 39°31°N, 67°48’E 1143
Maskav Mackas 37°39°N, 69°44’E 687
Mehtar Mexrap 40°03°N, 69°18’E 586
Mingdona MuHrnona 39°29°N, 67°57°E 1189
Mount Ho¢a Mii"min, Qarago¢ Xoua Mybmun, Kaparou 37°44°N, 69°40’E 897
Muk, Pétri Akim Mountains Myk, [1érpu Sxum 39°09°N, 71°34’E 2212
Nagi, 10 km Honako Hauu, Xonako 39°33°N, 67°32°E 1307
Navobod HagoGox 39°27°N, 67°55’E 1173
Nodz canyon Homx 38°35°N, 68°29°’E 972
Obgard, Darvoz Oobrapn, lapso3 38°05°N, 70°25’E 1046
Obiast O6uamr 40°52°N, 70°28’E 1556
Ok-Bulak pass, Aktau Mts. Ok-bynak, Axray 37°58°N, 68°28’E 2027
old road to Qo‘qon Ko‘kon 40°13°N, 70°51°’E 748
Osébdara Océbnapa 39°11°N, 70°45°E 1870
Padrud Manpyn 39°10°N, 67°50°E 1848
Palos MManoc 40°19°N, 69°44’E 352
Pang Tlany 37°14°N, 69°06’E 367
Pang river, Dusti TTany 37°17°N, 68°41’E 335
Pangakent IlanyakeHT 39°30°N, 67°37°E 995
Pangakent, 5-6 km upstream of ITanyakenT 39°29°N, 67°41’E 1041
Pangi Poén ITanuu Ioén 37°13°N, 68°35’E 379
Pangrud IManypyn 39°21°N, 68°04’E 2250
Pangaz Ianras 40°45°N, 70°16’E 1393
Pétri Akim Mountains, Muk [érpu Sxum, Myk 39°09°N, 71°34’E 2212
Poj Bulok, Zarnisor IToit brok, 3apHuCcop 40°38°N, 69°36’E 1240
Puthin IMyTxun 39°24°N, 68°39’E 1717
Qahramon, Bulok KaxpamoHn, bynok 40°36°N, 70°27’E 464
Qal”ai Humb Kamban Xym6 38°27°N, 70°47°E 1260
Qarago¢, Mount Hoga Mi"min Kaparou, Xoya MypmMun 37°44°N, 69°40’E 897
Qarakéiqum Kapaxunkym 40°15°N, 70°04’E 369
Qaratog Kapator 38°37°N, 68°20’E 903
Qo‘qon, old road Ko‘kon 40°13°N, 70°51’E 748
Rasnai Poén Pamnan [oén 39°14°N, 67°48’E 1541
Remon Pemon 39°13°N, 68°40’E 2302
Romit Pomut 38°44°N, 69°19°E 1197
Rovadin PoBayux 39°18°N, 67°52°E 2027
Riimon Pymon 40°18°N, 69°40’E 336
Riuson Pyuon 37°57°N, 71°34’E 2001
Sahritus and Vahs, between IHaxputyc, Baxm 37°16°N, 68°15’E 873
Sangiston CaHrucrox 39°24°N, 68°35’E 1482
Sari Hosor Reserve Capu Xocop 38°32°N, 69°50’E 1454
Sariselom, Kalpisipar cave Capucenom, Kannucumnap 38°07°N, 70°28’E 1168
Sindev Cunaes 37°11°N, 71°58’E 2953
Sing [unr 39°16°N, 67°48’E 1381
Sirg, mine Iupr 38°29°N, 70°48’E 1353
Sitharv [upxaps 36°52°N, 72°05°E 2798
Sohta-ginar (= Cinor) Coxta-unHap (= Yunop) 38°22°N, 68°29’E 665
Somgor Comrop 40°20°N, 69°51’E 428
Somonien ComMoHueH 38°27°N, 68°46’E 741
Starad Pristan’, 12 km S of Dzilikul’ Crapas [pucraup, JDKUITHKYITB 37°25°N, 68°29’E 332
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Sululu Hlymymy 37°51°N, 69°48’E 777
Surab Ilypab 40°03°N, 70°32’E 1253
Surh Cypx 40°00°N, 70°36’E 1052
Tagoak Tarosik 40°07°N, 69°19’E 471
Tagob Taro6 38°50°N, 68°54’E 1447
Takeli Takenn 40°29°N, 69°26’E 502
Tarzan forestry, Besai Palangon Reserve Tap3aw, beman [lananron 37°21°N, 68°28’E 330
Tavildara TaBunmapa 38°42°N, 70°29°E 1613
Teharv Texaps 38°32°N, 71°41’E 2048
Tomin Tomun 39°23°N, 68°38°E 1495
Tuto Tyto 37°55°N, 69°52°E 856
vali Vsitu 37°59°N, 68°42°E 417
Ucteppa Vurenna 40°17°N, 69°31’E 497
VagasSton Baramron 39°18°N, 67°48’E 1356
Vahdat Baxzar 39°13°N, 71°12°E 1853
Vahs and Sahritus, between Baxm, [llaxpuryc 37°16°N, 68°15’E 873
Varzob Bap306 38°46°N, 68°49’E 1108
Viloati Hatlon pass Bunosaru Xarinon 38°21°N, 68°43’E 1239
Vol¢'e canyon Bonuse 40°29°N, 70°15’E 407
Voruh Bopyx 39°51°N, 70°36’E 1508
Zafarobod 3acdapobon 40°10°N, 68°51’E 414
ZarafSon 3apadmon 39°10°N, 68°38’E 2279
ZarafSon, Pangakent 3apaduion, [TaHyakeHT 39°30°N, 67°37°E 995
Zarnisor 3apHuCOp 40°38°N, 69°36’E 1280-2000
Zarnisor, Poj Bulok 3apuucop, [1oit Bynox 40°38’N, 69°36’E 1240
Zasun 3acyH 39°23°N, 68°37’E 1561
Ziddi Supni 39°02°N, 68°49’E 2039
Zigar 3urap 38°06°N, 70°27’E 1077
Zingrog 3uHrpor 38°27°N, 70°49’E 1265
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APPENDIX II

GenBank Accession Numbers

species GenBank Accession No. country reference

Rhinolophus cornutus DQ297594 Japan Li et al. 2006
Rhinolophus episcopus MG560943 China Zhang et al. 2018
Rhinolophus episcopus MNO077575 China Liu et al. 2019
Rhinolophus episcopus MNO077580 China Liu et al. 2019
Rhinolophus hipposideros OP895197 Iran Benda et al. 2022
Rhinolophus hipposideros OP895198 Tran Benda et al. 2022
Rhinolophus hipposideros OP895199 Iran Benda et al. 2022
Rhinolophus hipposideros KC978707 Tajikistan Dool et al. 2013
Rhinolophus hipposideros KC978708 Tajikistan Dool et al. 2013
Rhinolophus hipposideros OP895226 Tajikistan Benda et al. 2022: NMP 95742
Rhinolophus lepidus MT640147 India Chattopadhyay et al. 2021
Rhinolophus lepidus MT640148 India Chattopadhyay et al. 2022
Rhinolophus lepidus MT640149 India Chattopadhyay et al. 2023
Rhinolophus lepidus MT640153 India Chattopadhyay et al. 2024
Rhinolophus lepidus MT640154 India Chattopadhyay et al. 2025
Rhinolophus lepidus MT640156 India Chattopadhyay et al. 2026
Rhinolophus lepidus MT640157 India Chattopadhyay et al. 2027
Rhinolophus lepidus MT640158 India Chattopadhyay et al. 2028
Rhinolophus lepidus MT640159 India Chattopadhyay et al. 2029
Rhinolophus lepidus MT640161 India Chattopadhyay et al. 2030
Rhinolophus lepidus MT640163 India Chattopadhyay et al. 2031
Rhinolophus lepidus MT640164 India Chattopadhyay et al. 2032
Rhinolophus lepidus MT640166 India Chattopadhyay et al. 2033
Rhinolophus lepidus MT640167 India Chattopadhyay et al. 2034
Rhinolophus lepidus MT640168 India Chattopadhyay et al. 2035
Rhinolophus lepidus MT640169 India Chattopadhyay et al. 2036
Rhinolophus lepidus MT640170 India Chattopadhyay et al. 2037
Rhinolophus lepidus MT640171 India Chattopadhyay et al. 2038
Rhinolophus lepidus MT640172 India Chattopadhyay et al. 2039
Rhinolophus kirghisorum sp. nov. PQ635176 Kirghizstan this study: 218K [Kolodec Fersmana]
Rhinolophus kirghisorum sp. nov. PQ635177 Kirghizstan this study: 307K [Kolodec Fersmana]
Rhinolophus kirghisorum sp. nov. PQ635178 Kirghizstan this study: 308K [Kolodec Fersmana]
Rhinolophus kirghisorum sp. nov. PQ635179 Kirghizstan this study: 388K [Askana]
Rhinolophus kirghisorum sp. nov. PQ635180 Tajikistan this study: NMP 95762
Rhinolophus kirghisorum sp. nov. PQ635180 Tajikistan this study: NMP 95764
Rhinolophus kirghisorum sp. nov. PQ635180 Tajikistan this study: NMP 95765
Rhinolophus kirghisorum sp. nov. PQ635181 Kirghizstan this study: NMP 98081
Rhinolophus kirghisorum sp. nov. PQ635182 Kirghizstan this study: NMP 98082
Rhinolophus kirghisorum sp. nov. PQ635182 Kirghizstan this study: NMP 98083
Rhinolophus kirghisorum sp. nov. PQ635182 Kirghizstan this study: NMP 98084
Rhinolophus macrotis MNO077654 Nepal Liu et al. 2019
Rhinolophus macrotis MNO077657 Nepal Liu et al. 2019
Rhinolophus malayanus ON640701 China Wu et al. 2023
Rhinolophus malayanus KX099343 Burma Soisook et al. 2016
Rhinolophus marshalli MG560954 China Zhang et al. 2018
Rhinolophus marshalli MG560959 China Zhang et al. 2018
Rhinolophus marshalli MG560953 Vietnam Zhang et al. 2018
Rhinolophus midas OP895218 Oman Benda et al. 2022
Rhinolophus midas OP895219 Oman Benda et al. 2022
Rhinolophus midas OP895220 Oman Benda et al. 2022
Rhinolophus monoceros DQ297581 Taiwan Li et al. 2006
Rhinolophus monticolus KX099335 Thailand Soisook et al. 2016
Rhinolophus monticolus KX099336 Thailand Soisook et al. 2016




species GenBank Accession No. country reference

Rhinolophus osgoodi MF630876 China Huang et al. 2018
Rhinolophus osgoodi MNO077583 China Liu et al. 2019
Rhinolophus osgoodi MNO077594 China Liu et al. 2019
Rhinolophus osgoodi MNO077606 China Liu et al. 2019
Rhinolophus osgoodi MNO077607 China Liu et al. 2019
Rhinolophus osgoodi MNO077623 China Liu et al. 2019
Rhinolophus perditus AY141039 Japan Tian et al. unpubl.
Rhinolophus pumilus AB061526 Japan Nikaido et al. 2001
Rhinolophus pusillus DQ297574 China Li et al. 2006
Rhinolophus pusillus DQ297577 China Li et al. 2006
Rhinolophus pusillus DQ297597 China Li et al. 2006
Rhinolophus pusillus KR346912 China Shi et al. 2016
Rhinolophus pusillus MF630877 China Huang et al. 2018
Rhinolophus pusillus MF630878 China Huang et al. 2018
Rhinolophus pusillus ONO012504 China Wang et al. 2022
Rhinolophus pusillus ONO012505 China Wang et al. 2022
Rhinolophus pusillus ON640707 China Wau et al. 2023
Rhinolophus pusillus ON640708 China Wu et al. 2023
Rhinolophus rex MG560912 China Zhang et al. 2018
Rhinolophus rex MG560924 China Zhang et al. 2018
Rhinolophus rex MG560925 China Zhang et al. 2018
Rhinolophus shortridgei KX099351 Burma Soisook et al. 2016
Rhinolophus shortridgei KX099352 Burma Soisook et al. 2016
Rhinolophus siamensis MNO077582 China Liu et al. 2019
Rhinolophus siamensis MNO077605 China Liu et al. 2019
Rhinolophus siamensis MNO077621 China Liu et al. 2019
Rhinolophus siamensis MNO077622 China Liu et al. 2019
Rhinolophus siamensis MNO077639 China Liu et al. 2019
Rhinolophus siamensis ON640698 China Wu et al. 2023
Rhinolophus siamensis ON640699 China Wu et al. 2023
Rhinolophus siamensis ON640710 China Wu et al. 2023
Pipistrellus pipistrellus PQ635183 Tajikistan this study: HSU pb6147
Pipistrellus pipistrellus PQ635190 Tajikistan this study: HSU pb6148
Pipistrellus pipistrellus PQ635184 Tajikistan this study: NMP 95705
Pipistrellus pipistrellus PQ635185 Tajikistan this study: NMP 95706
Pipistrellus pipistrellus PQ635186 Tajikistan this study: HSU pb6180
Pipistrellus pipistrellus PQ635187 Tajikistan this study: NMP 95721
Pipistrellus pipistrellus PQ635188 Tajikistan this study: NMP 95722
Pipistrellus pipistrellus PQ635185 Tajikistan this study: HSU pb6187
Pipistrellus pipistrellus PQ635189 Tajikistan this study: HSU pb6188
Pipistrellus pipistrellus PQ635190 Tajikistan this study: NMP 95726
Pipistrellus pipistrellus PQ635191 Tajikistan this study: NMP 95727
Pipistrellus pipistrellus AY426095 Kazakhstan Hulva et al. 2004
Pipistrellus pipistrellus EU084886 Iran Hulva et al. 2007
Pipistrellus pipistrellus EU084887 Iran Hulva et al. 2007
Pipistrellus pipistrellus KF874512 Iran Benda et al. 2012
Pipistrellus pipistrellus KF874513 Iran Benda et al. 2012
Pipistrellus pipistrellus KF874517 Iran Benda et al. 2012
Pipistrellus pipistrellus KF874518 Iran Benda et al. 2012
Pipistrellus pipistrellus KF874520 Iran Benda et al. 2012
Pipistrellus pipistrellus KF874521 Iran Benda et al. 2012
Pipistrellus pipistrellus JNO087548 Jordan Benda et al. 2010a
Pipistrellus pipistrellus JNO087549 Jordan Benda et al. 2010a
Pipistrellus pipistrellus JNO087550 Jordan Benda et al. 2010a
Pipistrellus pipistrellus EU084888 Lebanon Hulva et al. 2007
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Pipistrellus pipistrellus EU084889 Lebanon Hulva et al. 2007
Pipistrellus pipistrellus KF218399 Turkey Coraman et al. 2013
Pipistrellus pipistrellus KF218402 Turkey Coraman et al. 2013
Pipistrellus pipistrellus EU084891 Cyprus Hulva et al. 2007
Pipistrellus pipistrellus AY316337 Syria Benda et al. 2003b
Pipistrellus pipistrellus AY316336 Syria Benda et al. 2003b
Pipistrellus pipistrellus AY 426096 Syria Benda et al. 2003b
Pipistrellus pipistrellus AJ504443 Greece Stadelmann et al. 2004
Pipistrellus pipistrellus AY 663801 Switzerland Benda et al. 2004
Pipistrellus pipistrellus AY426097 Russia Hulva et al. 2004
Pipistrellus pipistrellus AY 663800 France Benda et al. 2004
Pipistrellus pipistrellus AY582293 Spain Hulva et al. 2004
Pipistrellus pipistrellus AY582292 Spain Hulva et al. 2004
Pipistrellus pipistrellus AY316343  Czech Republic Hulva et al. 2004
Pipistrellus pipistrellus AY316340 Czech Republic Hulva et al. 2004
Pipistrellus pipistrellus AY426098 Slovakia Hulva et al. 2004
Pipistrellus pipistrellus AY582291 Bulgaria Hulva et al. 2004
Pipistrellus pipistrellus 0Q939664 Belgium Horemans et al. unpubl.
Pipistrellus pipistrellus DQ120851 Spain Ibanez et al. 2006
Pipistrellus pipistrellus DQ120853 Spain Ibafiez et al. 2006
Pipistrellus pipistrellus AY426093 Morocco Hulva et al. 2004
Pipistrellus pipistrellus AY426094 Morocco Hulva et al. 2004
Pipistrellus pipistrellus AY582283 Morocco Hulva et al. 2004
Pipistrellus pipistrellus AY582285 Morocco Hulva et al. 2004
Pipistrellus pipistrellus EU084885 Italy, Sicily Hulva et al. 2007
Pipistrellus pipistrellus EU420890  France: Corsica Hulva et al. 2007
Pipistrellus pipistrellus EU420891  France: Corsica Hulva et al. 2007
Pipistrellus pipistrellus EU420892  France: Corsica Hulva et al. 2007
Pipistrellus pygmaeus EU084882 Iran Hulva et al. 2007
Pipistrellus pygmaeus AY316321 ITran Hulva et al. 2007
Pipistrellus pygmaeus AJ504441 Greece Stadelmann et al. 2004
Pipistrellus pygmaeus AY582282 Spain Hulva et al. 2004
Pipistrellus pygmaeus AY 663797 Switzerland Benda et al. 2004
Pipistrellus pygmaeus AY426087 Turkey Benda et al. 2003b
Pipistrellus pygmaeus AJ504442 Cyprus Stadelmann et al. 2004
Pipistrellus pygmaeus EU084883 Cyprus Hulva et al. 2007
Pipistrellus pygmaeus EU084884 Cyprus Hulva et al. 2007
Pipistrellus hanaki AY316333 Libya Benda et al. 2004
Pipistrellus hanaki AY426091 Libya Benda et al. 2004
Pipistrellus hanaki EF370417 Greece: Crete Hulva et al. 2007
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