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ABSTRACT

In the Altai Republic Red List almost all bats have ‘Data Deficient’-status, and
knowledge of their ecology in the region is still fragmented. The aim of this study
was to illuminate one blind spot in bat research in this territory and compare it with
known data. Bats were trapped for the first time near the Multa lakes, Altai, Russia, in
July 2023. We captured six bats of three species: the eastern water bat (Myotis petax),
David’s myotis (Myotis davidii), and the lkonnikov’s bat (Myotis ikonnikovi). In the
bats" faeces, six orders of arthropods were found: Coleoptera, Diptera, Trichoptera,
Neuroptera, Lepidoptera and Mesostigmata. The ectoparasites inhabiting the
trapped Myotis were Macronyssus charusnurensis, Spinturnix bregetovae, Nycteribia
quasiocellata and one Cimex cf. lectularius. No fleas were captured. Our results
suggest that the bats near Multa Lakes are similar to those studied in Altai-Sayan
Region of Southern Siberia.
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INTRODUCTION

The history of bat studies in Altai and adjacent territory
extends more than 200 years (Pallas 1811). However, for
most of the territory, the data remains fragmented (Zhigalin
& Khritankov 2014). According to the Altai Republic Red List,
all bat species have ‘Data Deficient’-status (Malkov 2017).
That can be explained by the inaccessibility of potential
bat habitats on the one hand and a great variety of habitat
conditions in this region on the other hand (Zhigalin et al.
2019).

Besides, after the revision of the taxonomic status of the
eastern group of bats, a lot of scientific names have been
changed. In papers before 2005, the eastern water bat Myotis
petax Hollister, 1912 was called Daubenton’s bat Myotis
daubentonii (Kuhl, 1817) (Matveev et al. 2005); similarly,
Myotis sibiricus was earlier mistakenly called Myotis brandtii
(Kruskop et al. 2012); David’s myotis Myotis davidii (Peters,
1869) was formerly identified as Myotis mystacinus (Kuhl,
1819) (Benda & Tsytsulina 2000) and Myotis longicaudatus
Ognev, 1927 as Myotis frater G. Allen, 1823 (Kazakov et
al., 2025, Ruedi et al., 2015). In some papers, M. davidii is
mentioned as Myotis aurascens Kuzyakin, 1935, which is
its junior synonym (Benda et al. 2012). Another Myotis bat,
Ikonnikov’s bat Myotis ikonnikoviOgnev, 1911, was previously
considered a subspecies of Myotis muricola (Gray, 1864)
(Tsytsulina 2001). Other changes have been made to the
genus Plecotus. After morphological and molecular studies,
Plecotus auritus was divided into different species, where

the Plecotus ognevi Kishida, 1927 is the one that can be
found in the Asian part of its natural habitat (Spitzenberger
et al. 2006). Thus far, the revision of Altai bats is incomplete
for some species distribution and the area’s borders remain
unknown (Zhigalin et al. 2019).

To date, 11 bat species have been registered in the
Altai Republic (Malkov 2017). Six bats belong to genus
Myotis: long-tailed myotis (Myotis longicaudatus Ognev,
1927), David’s myotis (Myotis davidii Peters, 1869), Siberian
whiskered myotis (Myotis sibiricus [Kasatschenko, 1845]),
Ikonnikov’s bat (Myotis ikonnikovi Ognev, 1912), eastern
water bat (Myotis petax Hollister, 1912) and pond bat
(Myotis dasycneme Boie, 1825). A single species represent
other genera: Ognev’s long-eared bat (Plecotus ognevi
Kishida, 1927), common noctule (Nyctalus noctula [von
Schreber, 1774]), northern bat (Eptesicus [Cnephaeus]
nilssonii [Keyserling, Blasius, 1839]), parti-coloured bat
(Vespertilio murinus Linnaeus, 1758), and Hilgendorf’s tube-
nosed bat (Murina hilgendorfi [Peters, 1880]).

Some bat research were conducted in 1970-1980
(Kazakov & Yarmysh 1974, Stukanova 1976, Stukanova &
Pupina 1976, Marin 1980, Marinin & Malkov 1989). The
region was quite forgotten until 1999 when the number
of publications increased again (Malkov & Veryaskina
1999, Malkov 2006, Gorbunova 2006, 2015). Besides the
information on several aspects of the biology of the species,
such as their distribution among the region, data on sex-
age composition of the population, migration activity, and
others is still incomplete.
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It is known that Myotis bats always prey on insects in
hovering flight (aerial hawking), but they can also glean them
from leaves’ surface, ground (gleaning) or water (trawling)
(Liu et al. 2000). M. petax forage 5-20 cm from the water
surface, hunting for Plecoptera, mayflies and caddisflies
(Tiunov et al. 2021). On Lake Baikal, eastern water bats have
been detected to prey on pelagic Amphipoda (Didorenko
et al. 2022). M. ikonnikovi forages on emerging aquatic
insects by aerial hawking (Fukui et al. 2006). These bats can
prey on the border of forest vegetation and open space, in
floodplain thickets (Tiunov et al. 2021). In Japan Ikonnikov’s
bats were found to prey on 16 insect orders, mainly on the
orders of Coleoptera, Lepidoptera and Diptera, to a lesser
degree on Neuroptera and others (Sato & Katsuta 2018,
Heim et al. 2021). Some bats of the genus Myotis are known
to eat fish (Aizpurua & Alberdi 2018). From a perspective of
bats’ taxonomy changes and unstudied territory, it become
interesting to investigate if bats’ food preferences near
Multa lakes differ from those in previously studied places.

Typical bat ectoparasites are ticks, mites, fleas,
bat flies and bugs. Gamasid mites are permanent
parasites representing two families: Macronyssidae and
Spinturnicidae. Macronyssidae feeds on mammals, birds
and reptiles. On bats, they can be found on the flying
membrane, near ears, and on genitals. Spinturnicidae are
highly specialised parasites of the wing or tail membrane of
bats. Adult bat fleas and bat flies can be found on bats fur,
especially in the armpit and the scruff of the neck. Bat bugs
do not live permanently on their hosts, but often remain at
roost sites. There is a lot of data about bat ectoparasites in
nearby Mongolia (Scheffler et al. 2010, 2012, Scheffler 2016,
Scheffler et al. 2016) and some scattered information about
Kazakhstan (Orlova et al. 2023). Bat and ectoparasite species
are well-studied in Russian Far East (Orlova & Kazakov 2016,
Zakharov et al. 2016, Tiunov et al. 2021), and some data is
presented for Southern Siberia (Orlova et al. 2014a, 20153,
2015c).

The Katunsky Nature Reserve is located almost in the
centre of the Eurasian continent, at a considerable distance
from all seas and oceans. The climate is continental. On the
border of the reserve lies the Multinsky cascade of lakes.
The Multa River, originating under the watershed of the
Katunsky ridge, forms three lakes in the upper reaches
called Verkhneye, Sredneye and Nizhneye Multinskoye
lakes. Verkhneye Multinskoye Lake is located at an altitude
of 1920 m above sea level. On the northern side, the lake
is dammed by a moraine composed of coarse material and
overgrown with cedars; its surface area is 13.3 hectares, up
to 50 m deep. The Sredneye Multinskoye Lake is located
6 km from Verkhniy, at an altitude of 1740 m. The area of
the lake is 106 hectares, the length is almost two km, the
average width is about 600 m, the depth is about 20 m. The
Nizhneye Multinskoye Lake is separated from the Sredneye
Lake by a moraine ridge 30 m high and 150 m long. There is
a gentle waterfall on the moraine called Shumy, where the
Multa River connects Sredneye and Nizhneye Multinskoye
lakes (Fig. 3). The area of the lake is 155.7 hectares, length
2.4 km, width 700 m, depth about 20 m. The water in the
lakes is clear, level fluctuations are insignificant (Yashina et
al. 2006).

The Chiroptera fauna of Multa Lakes and their parasites
were examined in our reseach for the first time. The aim of
this study was to sample a blind spot in bat research in this
region and to compare it with the known data. The result
represents an important step to understanding Altai’s bat
ecology and parasitology.

MATERIALS AND METHODS

Animal sample collection and body condition index
counting

From the 9th to the 20th of July 2023, for the first time,
bats were studied in Katun Nature Reserve on Multa site and
adjacent territory, Altai (Russia) (Fig. 1, Table 2). Bats were
captured with mist nets (5 x 12 m, with 8 pockets), and one
or two nets were installed each night (Table 1). Places for net
installation were chosen focusing on previous knowledge of
bat biotopic preferences and using a bat detector LunaBat
DFD-1. Sex, weight and the length of the forearm of each
specimen were recorded. Identification of bats was based
on morphological traits according to the taxonomic key
(Dietz & von Helversen 2004, Nikulkin et al. 2018). After the
examination, bats were banded with bird rings. The edges
of these rings were knowingly smoothed with a file by hand
to prevent wing membrane damage (Masing 1996). All the
animals were released into the wild after sample collection.

Body condition index (BCl) was calculated based on
Vasenkov and Potapov (2007). BCl = W/WO, where W is
the weight of the bat in the field (observed body weight),
measured 9-11 hours after the trapping; WO is a special
coefficient multiplied by forearm length in cm (expected
weight). The coefficient for Myotis petax is 0.14, for M.
ikonnikovi 0.15 (Vasenkov & Potapov 2007).

V Trapping area

Fig. 1 - Map showing trapping area

Journal of Bat Research & Conservation

27

Volume 18 (1) 2025


https://doi.org/10.14709/BarbJ.18.1.2025.03

Viskontene Alex, Baeva Irina, Solntseva Svetlana

eJ91diq ‘esa3dopida ‘esa1doajo) €60 c ce M_mmmmwwmww €207°10°ST o <Mw_mwﬁ_\ﬁ INOYILUOY! SBOAN
et91diq ‘es21dopidaT ‘es91doajo) €60 s et N_MMWMMMM €207 L0VT N <Mm_mwﬁ_\ﬁ
‘es91d1Q ﬁMMH%_%_MM_.“._HEEQOm_ou - 9 Sce M_mmwmmmww €207°L0°TT ax <\m/w_mwﬁ_\” 1pinop saoAN
\EEQ_Q,U.ML_MM_M_MMQ“ Hw_yaoo_ou LET ® 8¢ _M/__MMMMMMW ecozLo0z ax <MNMMUH_\H xp1ad snoAp
$9238} U] SI9PJO sulewas podoiyuy mc_wwuwuuwm%c::.“ DMV.__...—__MHM\W Mwom e ww a\_u_w._u_wg EH ““M”w“__oy saleulpio0) H:MHM Xas Jaquinu Sury sapadsg
s90UaJaja4d pooy JIay3 pue sieq pasnided jo opsiialoeiey) - g d|geL
- : oo R
- : oo oo
ot sl ‘ woet /¢
) ’ e s woTL /1 6595 69
- : st o Rsven
- ° ozt /2 30886
:
i sioin i sz s wort < e
sapads jeg sjeq jo Jaquinp Suidden jo uoneing S1aU JO eaJe pue Jaquiny 2de|d

1oy Suidwes pue sayis Suidded) - T ajqeL

Volume 18 (1) 2025

28

Journal of Bat Research & Conservation


https://doi.org/10.14709/BarbJ.18.1.2025.03

First records of bats near Multa lakes, Altai (Russia): diet and ectoparasites

Analysis of faeces

Bat faeces were collected in test tubes with 96% alcohol.
Each pellet containing insect samples was soaked and
softened in a Petri dish with soap solution for not less than
24 hours. Then samples were put on microscope slides in a
drop of glycerin and examined with a dissecting microscope
‘Lomo’ MSP-1 and a binocular microscope ‘Altami’ Bio-6.
Arthropod remains were sorted with a dissecting needle
and identified to the lowest possible taxonomic level
(usually order, sometimes family) following Chinery 2007,
Plavilshchikov 1994 and Shiel et al. 1997.

Collection and identification of ectoparasites

Ectoparasites were collected with forceps from the bat’s
flying membrane and fur and transported in the laboratory
in 96% alcohol. Gamasid mites were fixed in Fora-Berlese
solution. Microscope slides are stored in the Zoological
Institute Russian Academy of Science collection. Bat flies
were preserved in 96% ethanol. Slides were studied using the
optical microscope ‘Lomo’ NEXCOPE NE620. Ectoparasites
were identified using the following keys (Stanyukovich 1997,
Farafonova 2001, Orlova et al. 2015b).

Abundance shows a number of parasites per one host
specimen. It was counted as the sum of all collected parasites
of a species divided by the number of examined hosts (n=6).

Parasite load was calculated according to Scheffler et
al. (2016) as Z number of parasites of a particular species
multiplied by the parasitization-factor. The parasitization-
factor was for Cimex cf lectularius 23,04, Nycteribia
quasiocellata 4,41, Macronyssidae (all species) 0,42,
Spinturnicidae (all species) 0,81 (to learn more about the
index calculation see Scheffler et al. 2016).

RESULTS AND DISCUSSION

Bat captures

In total six vesper bats of three species were captured.
Myotis ikonnikovi (Ognev, 1912) represented half of all
captured bats (Fig. 2, Table 2). Three males were caught in
the taiga at the crossroads near the border of the reserve.
Specimens were trapped in the interim from 21:55 to 22:10
(GMT+7), at sunset (21:52 GMT+7). On Shumy, — a gentle
waterfall on the Multa river connecting Sredneye and
Nizhneye Multinskoye lakes (Fig. 3), — a female of eastern
water bat (Myotis petax Hollister, 1912) and male of David’s
myotis (Myotis davidii Peters, 1869) (Fig. 4) got caught in
the net few minutes after sunset. The latest bat capture
was made at 00:20 (GMT+7). It was a male eastern water
bat found on Sredneye Multinskoye Lake (Fig. 5). About
five more bats were registered with a bat detector at other
points near Multa lakes, but they were not caught in the
nets.

Measurements of the body index demonstrate that all
bats were at their normal summer weight +/- 11,8% (Table
2).

Fig. 3 - Shumy and Nizhneye Multinskoye Lake, where eastern
water bat (Myotis petax) female and David’s myotis (Myotis davidii)
male were captured (photo: Baeva l.)

i \ =" CENG -.-q» \‘
Fig. 4 - Myotis davidii trapped on Shumy (photo: Baeva I.)

Fig. 5 - Sredneye Multinskoye Lake, where an eastern water
bat (Myotis petax) male was captured (photo: Baeva I.)
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Fig. 6 - Arthropod remains in bats’ faeces. A - Coleoptera, fragment
of antenna; B - Neuroptera, fragment of antenna; C - Diptera, leg;
D - Mesostigmata, larva; E - Trichoptera, leg; F - Lepidoptera, scale
from the wing). (photo: Solntseva S.)

No new species for the Altai were discovered (Zhigalin
et al. 2019). David’s myotis was previously found near the
Katun Nature Reserve (Malkov & Veryaskina 1999). M. petax
and M. ikonnikovi were detected in Katun Nature Reserve
for the first time (Malkov 2017) and were previously trapped
only in Altai Nature Reserve (Gorbunova 2015). M. petax is
considered to be one of the most widespread bat species in
Altai-Sayan Mountain country (Zhigalin & Khritankov 2014);
in Tigireksky Reserve (the Altai Territory), this bat was the
most numerous (Vasenkov & Tomilenko 2005). M. ikonnikovi
is also a widespread bat, registered for Altai Territory and
other adjacent areas (Malkov & Veryaskina 1999, Rosina
2004, Vasenkov & Tomilenko 2005, Malkov 2006, Vasekov et
al. 2008, Zhigalin & Khritankov 2014).

We expect there could be at least nine species in Katun
Nature Reserve:in addition to ones we found Myotis sibiricus,
M. dasycneme, Plecotus ognevi, Nyctalus noctula, Eptesicus
(Cnephaeus) nilssonii, Murina hilgendorfi (Gorbunova 2015).
Consequently, the territory requires further studies.

Bats’ dietary analysis

In total, 16 pellets were examined. Five orders of insects
were found: Coleoptera, Diptera, Trichoptera, Neuroptera,
Lepidoptera; and one order of mites: Mesostigmata (Table
2). The small number of samples did not allow us to identify
all the insects to the family. Most samples consisted of
fragments of antenna of beetles and net-winged insects.
Insects of the order Diptera were detected based on
antennae and legs fragments of family Chironomidae. From
caddisflies, only one leg was found. Fragments (legs and
scales from the wing) were found for the order Lepidoptera
(Fig. 6). Furthermore, fragments and complete specimens
of gamasid mites were detected. These mites are typical
bat ectoparasites (Orlova et al. 2015b) so they can get into
the digestive tract as a result of grooming. Thus, Gamasina
cannot be considered as a true part of bats’ diet.

All detected insect orders are common in the bats diets
(Sato & Katsuta 2018, Heim et al. 2021).

Ectoparasites identification

From six captured bats, one male of Myotis ikonnikovihad
no ectoparasites. The other bats were infected with parasitic
mites and insects. In total 43 arthropods were collected.
The detected mites belonged to one order: Mesostigmata,
Gamasina family Spinturnicidae and Macronyssidae.
The insects were dominated by bat flies (Diptera, family
Nycteribiidae). Single bed bug (Hemiptera, genus Cimex) was
captured on Myotis davidii (Table 3). Despite the fact that
fleas family Ischnopsyllidae are common bat ectoparasites
(Scheffler et al. 2010, 2012), these insects were not detected
on trapped bats.

Acari

Order Mesostigmata Canestrini, 1891

Family Spinturnicidae Oudemans, 1902
Spinturnix bregetovae Stanyukovich, 1995

Material: 25, 12 from Myotis ikonnikovi, 1 protonymph
from Myotis petax, 1 protonymph and 1 deutonymph from
Myotis davidii.

Abundance of Spinturnix bregetovae for all Myotis bats
was 1,00.

Its distribution is Central and Eastern Palaearctic (Orlova
et al. 2015b). Oligoxenous mite, parasiting on small bats of
the genus Myotis (Tiunov et al. 2021). On Myotis ikonnikovi
it was previously found in the Republic of Buryatia (Orlova &
Kazakov 2016), on Myotis petax in Tuva (Orlova et al. 2015b).

Family Macronyssidae Oudemans, 1936
Macronyssus charusnurensis Dusbabek, 1966

Material: 54, 109, 2 protonymph from Myotis petax,
3dgfrom Myotis davidii. 3 females were with internal eggs.

Abundance of Macronyssus charusnurensis for all Myotis
bats was 3,33.

Distributed in Central and Eastern Palaearctic, and the
Urals (Orlova et al. 2015b). Its type host is Myotis mystacinus
(Dusbabek 1966), furthermore, Myotis petax is considered
to be its main host (Orlova et al. 2015b). The mite was
occasionally noticed on other vesper bats genus Myotis,
Plecotus, Murina, Eptesicus (Stanyukovich 1997, Orlova et
al. 2015b, Orlova 2014), Vespertilio (Scheffler et al. 2012).

Insecta

Order Diptera Linnaeus, 1758

Family Nycteribiidae Samouelle, 1819
Nycteribia quasiocellata (Theodor, 1966)

Material: 45, 9%, from Myotis petax, 15, 29 from Myotis
davidii

Abundance of Nycteribia quasiocellata for all Myotis
bats was 2,67.
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Inhabits Far East and Siberia (Farafonova 2001). Oligox-
enous bat ectoparasite that mainly feeds on Myotis, espe-
cially on Myotis petax (Medvedev et al. 1991, Scheffler et
al. 2010, Farafonova & Gornostaev 2018). It can also feed on
Eptesicus (Cnephaeus) nilssonii (Farafonova & Gornostaev
2018).

Order Hemiptera Linnaeus, 1758

Family Cimicidae Latreille, 1802
Cimex cf. lectularius

Material: 1 from Myotis davidii

All found ectoparasites are typical for the Altai Region
and examined bat species (Scheffler et al. 2010, 2012,
Orlova et al. 2014a, 2014b, 2015a). Fleas were not found
in our study, but infection with Myodopsylla trisellis and

Ischnopsyllus comans might be expected on Myotis petax
according to other authors (Scheffler et al. 2010, Scheffler
2016, Zakharov et al. 2016).

Abundance of Macronyssus charusnurensis was low. It
is known that infestation of this mite usually increases in
autumn (Orlova et al. 2014b), while our study was conducted
in the middle of summer. On the contrary, in Mongolia,
the number of ectoparasites declined from summer to
autumn (Scheffler et al. 2016) because of the high parasite
infestation of breeding bats. Even for Myotis daubentonii, a
European species that is similar to Myotis petax, the highest
level of male’s parasite infestation was observed during
spermatogenesis (Encarnagdo 2011). In order to make any
conclusions, we would need to collect different bat sexes
throughout the summer period.

Table 3 - Ectoparasites collected from Myotis bats near Multa lakes, Altai

Host Host Host ring N of Rarasnes/ Parasite Parasite Parasite age
sex number parasite load sex
Sum:7 /11,31 — — —
Spinturnix bregetovae — protonymph
2 Macronyssus charusnurensis d imago
MOSKVA XB . .
Q 415257 1 Macronyssus charusnurensis Q imago
1 Macronyssus charusnurensis — protonymph
1 Nycteribia quasiocellata Q imago
Myotis Nycteribia quasiocellata d imago
petax
Sum:24 /53,97 — — —
3 Macronyssus charusnurensis d imago
MOSKVA XB 9 Macronyssus charusnurensis Q imago
d
415249 1 Macronyssus charusnurensis - protonymph
8 Nycteribia quasiocellata Q imago
3 Nycteribia quasiocellata d imago
Sum:9 /34,74 — — —
1 Spinturnix bregetovae — protonymph
1 Spinturnix bregetovae — deutonymph
Myotis MOSKVA XB . .
davidii d 415253 3 Macronyssus charusnurensis d imago
2 Nycteribia quasiocellata Q imago
1 Nycteribia quasiocellata d imago
1 Cimex cf. lectularius imago
Sum:2 /1,62 — — —
MOSKVA XB . . .
e 415259 1 Spinturnix bregetovae d imago
1 Spinturnix bregetovae Q imago
Myotis ]
ikonnikovi & MOSKVA XB Sum:0/0
415254 0 no parasites no no
MOSKVAXB ~ Sum:1/0,81 - - -
d
415268 1 Spinturnix bregetovae d imago
Journal of Bat Research & Conservation 31 Volume 18 (1) 2025
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Nycteribia quasiocellata abundance was also not very
high. A preference for host females by this fly was observed
by Orlova and co-authors (Orlova et al. 2015d).

Parasite load is higher for Myotis petax and Myotis davidii
than Myotis ikonnikovi. The same was observed by Scheffler
and co-authors (2016). In our work Myotis ikonnikovi has a
little lover parasite load (0, 0,81, and 1,62 to 4,66 + 6,47),
while Myotis petax — two times lover or higher depending
on the specimen (11,31 and 53,97 to 22,42 + 30,91).

During samples collection, the age of trapped animals
was not recorded: However, the bat banded with ring
MOSKVA XB 415249 was assumed to be a subadult, as the
parasite load was much higher than on other bats, which is
typical for young Chiroptera.

CONCLUSIONS

We provide some new data for bats of north Altai.
However, the territory remains particularly unknown. In the
future, it would be necessary to capture more bats to be able
to draw any statistically significant conclusions and compare
trapped bats in this natural reserve to other protected areas
in this region.
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