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First data on parasites from bats (Chiroptera) in Karelia are presented. Bats were cap-
tured at hibernacula in Lahdenpohsky and Sortavalsky Districts of Karelia in March 2010
and February 2011. Partial helminthological dissection was applied to 12 bat individuals
ofthree species: northern bat Eptesicus nilssonii Keyserling & Blasius, 1839 (8 specimens),
brown long-eared bat Plecotus auritus (Linnaeus, 1758) (1 spm.), and Brandt’s bat Myotis
brandtii (Eversmann, 1845) (3spm.). Ectoparasites were collected from the bats captured
in March 2010: E. nilssonii — 6 individuals (3 from each of Sortavalsky and Lahdenpohsky
Districts), P. auritus — 1 ind. (Lahdenpohsky District), M. brandtii — 1 ind. (Sortavalsky
District). The surveys revealed 14 species of parasites from different taxonomic groups.
All the parasites were found in Karelia for the first time. Helminthes were represented
only by trematodes of 3 families: Plagiorchiidae (Plagiorchis vespertilionis, P. koreanus,
P. muelleri), Lecithodendriidae (Lecithodendrium linstowi, Paralecithodendrium chi-
lostomum, P. skrjabini), and Pleurogenidae (Parabascus magnitestis). Ectoparasites
in the samples include gamasid mites of the families Spinturnicidae (Spinturnix kolenatii,
S. plecotinus) and Macronyssidae (Macronyssus crosbyi, M. cyclaspis), chigger mites
of the family Trombiculidae (Leptotrombidium sp.), and fleas of the family Ischnopsyllidae
(Ischnopsyllus hexactenus, Ischnopsyllus sp.). All the parasites are bat specialists, known
to occur in various parts of Russia and Europe.

Keywords: bats; Chiroptera; Karelia; parasites; Trematoda; mites; Trombiculidae;
fleas.

A. U. leGepeBa, B.B. BbenknH, M. K. CtaHiokoBu4, J1. A. BecnaroBa,
C. B. byrmbipun NMEPBbIE CBEOEHUA O MNMAPA3UTAX PYKOKPbUIbIX
(CHIROPTERA) KAPEJIUU

MpmnBooAaTCsa nepBble CBeAeHUS O napasuTtax nety4mx meiwen (Chiroptera) B Kapenuu.
NeTyune ™Mbl ObIAM NOWMMaHbl BO BpPeMsi 3MMHEeN chnsdyku B JlaxgeHMOXCKOM
n CopTtaBanbckoMm parioHax Kapenuu B mapte 2010 roga v deBpane 2011 roga.
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MeToooM HEMONMHOro Napas’vTONOrMYeckoro BCKPbITUS (HA MpeaMeT 3apakeHHOCTU
napasvtaMmy U3y4eHbl TOMbKO XXEeyao4HO-KULLEYHbIE TPaKTbl) uccnenosaHo 12 oco-
Oell Tpex BUAOB JIETYHMX MblLLEN: ceBepHbI KoxaHOK Eptesicus nilssonii Keyserling &
Blasius, 1839 (8 ocobeli), 6ypsbiii ywaH Plecotus auritus (Linnaeus, 1758) (1 9k3.) 1 Hou-
Huua bpaHaTra Myotis brandtii (Eversmann, 1845) (38 ak3.). 9kTonapa3uTbl Obin cobpa-
Hbl TOJIbKO Y NIeTy4mx Mblllei, noimaHHblix B MapTe 2010 roga. MiccnepgoBaHo 6 ocoberi
ceBepHOro koxaHka (no 3 ak3. n3 CoptaBanbCKOro 1 JlaxaeHnoxckoro pamoHos), 1 aka.
Oyporo yuwaHa (JlaxgeHnoxckuii parioH), 1 3ak3. HouyHuubl BpaHata (CopTaBanbckuii
paroH). Bcero B xoae vuccnenoBaHns BbisiBNeHO 14 BUAOB NapasmvTOB Pa3HblX TakCo-
HOMMYeCKkuX rpynn. FenbMuHTbI OblIM NPeAcTaBfieHbl TONbKO TpeMaTogamMu U3 Tpex
cemernicTtB: cem. Plagiorchiidae (Plagiorchis vespertilionis, P. koreanus, P. muelleri),
ceMm. Lecithodendriidae (Lecithodendrium linstowi, Paralecithodendrium chilostomum,
P. skrjabini) n cem. Pleurogenidae (Parabascus magnitestis). Cpeon akTonapasvToB
OTMEYEHbl MPEeACTaBUTENN HECKOJIbKMX CUCTEMATUYECKUX FPYMNMn: ramasoBble Kie-
wn n3 cemeiictea Spinturnicidae (Spinturnix kolenatii, S. plecotinus) n Macronyssidae
(Macronyssus crosbyi, M. cyclaspis), knewm-kKpacHoTenkm cemencrtea Trombiculidae
(Leptotrombidium sp.) n 6noxu cemeiictea Ischnopsyllidae (Ischnopsyllus hexactenus,
Ischnopsyllus sp.). Bce o6HapyXeHHble BUAbl — LUMPOKO pacnpoCTpaHeHHble napasnThbl
PYKOKPbIIbIX U OTMeYeHbl B Kapenun BnepBsbIe.

KnioueBble cnoBa: pykokpbiible; Chiroptera; Kapenuvsa; napasutel; Tpematopl; ra-

Ma30Bbl€e KJielWn; KpaCHOTeNIKOBbIEe KJieln; 6510xu.

Introduction

Bats (Chiroptera, Vespertilionidae) are mem-
bers of the mammalian class whose habitats
in Eastern Fennoscandia are at the northern li-
mit of their distribution range [Siivonen, Sulkava,
1999; Siivonen, Wermundsen, 2003, 2008]. Five
bat species (northern bat, Brandt’s bat, whis-
kered bat, Daubenton’s bat, and brown long-eared
bat) spend the winter in Karelia, and the northern
bat dominates among them. In the summer time,
the common noctule Nyctalus noctula (Schreber,
1774), parti-coloured bat Vespertilio murinus Lin-
naeus, 1758, Natterer’s bat Myotis nattereri (Kuhl,
1817) and pond bat Myotis dasycneme (Boie, 1825)
additionally occur there [Belkin et al., 2018, 2019].

Chiropterans of Karelia have been addressed by
few papers, focused on the distribution bounda-
ries, species composition and abundances [Belkin
et al., 2015, 2018, 2019]. Some publications deal
with the study of various aspects of the physiolo-
gical state of hibernating bats in Karelia [llyukha
et al., 2015; Kizhina et al., 2018; Uzenbaeva et al.,
2019]. There are no data on bat parasites in the ter-
ritory of Karelia.

Material and methods

Bats were captured at hibernacula in Lah-
denpohsky (61°32'N, 30°12'E) and Sortavalsky
(61°57'N, 30°35°E) Districts of Karelia in March
2010 and February 2011. The hibernacula were not
natural habitats, but man-made caves and lined
underground spaces. The conditions in the Ruske-
ala adit (Sortavalsky District), in comparison with

the concrete tunnel in the Lahdenpohsky District,
were characterized by lower temperature and high
relative humidity due to year-round water pooling
[Belkin et al., 2015].

Partial helminthological dissection was applied
to 12 bat individuals of three species: northern bat
Eptesicus nilssonii Keyserling & Blasius, 1839 (8
specimens), brown long-eared bat Plecotus auritus
(Linnaeus, 1758) (1 specimen), and Brandt’s bat
Myotis brandtii (Eversmann, 1845) (3 specimens)
[lvashkin et al., 1971]. Since the bats were sampled
primarily for physiological study, only the digestive
tract was examined for helminth infections.

Ectoparasites were collected from the bats cap-
tured in 2010 (March 15): E. nilssonii — 6 individuals
(3 from each of Sortavalsky and Lahdenpohsky
Districts), P. auritus — 1 ind. (Lahdenpohsky Dis-
trict), M. brandtii — 1 ind. (Sortavalsky District).

Parasite identification relied on keys: Med-
vedev, 1996; Stanyukovich, 1997; Kudryashova,
1998; Tkach et al., 2000; Kirillov et al., 2012; Orlova
etal., 2015.

The following parameters were used to quantify
the bats’ infection rate: (Ab) Average infection in-
tensity (number of parasites per 1 host specimen)
or Abundance: Ab =2%n/N, where N is the num-
ber of examined bats and Zn is the total number
of parasites found in all examined bats; Minimum
and maximum number of parasites registered
in the host.

Results and discussion

The surveys revealed 14 species of parasites
from different taxonomic groups. Helminthes
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were represented only by trematodes belonging
to 3 families: Plagiorchiidae, Lecithodendriidae,
and Pleurogenidae. Ectoparasites in the samples
included gamasid mites of the families Spinturnici-
dae and Macronyssidae, chigger mites (Trombicu-
lidae), and fleas of the family Ischnopsyllidae.

Trematoda
Family Plagiorchiidae Liihe, 1901
Genus Plagiorchis Lihe, 1899

Plagiorchis vespertilionis (Muller, 1780)

Found in all the 3 host species. The infection
rate was the highest in the northern bat: 7 of the 8
host individuals were infected (Ab 11; 7-24); two
of the three M. brandtii were infected (Ab 14;
7-21); the only examined P. auritus specimen con-
tained two trematodes. It is a widespread parasite
of bats [Kirillov et al., 2012]. The species was en-
countered in Karelia for the first time.

Plagiorchis koreanus (Ogata, 1938)
Singular specimens were retrieved from all
the three host species: one of the 8 captured
E. nilssonii hosted one worm, M. brandtii and P. au-
ritus each hosted 2 worms. It is a widespread pa-
rasite of bats [Kirillov et al., 2012]. The species was
encountered in Karelia for the first time.

Plagiorchis muelleri Tkach et Sharpilo, 1990

Trematodes were retrieved only from P. auri-
tus (one worm) and M. brandtii (two worms). It is
a widespread parasite of bats [Kirillov et al., 2012].
The species was encountered in Karelia for the first
time.

Family Lecithodendriidae (Lihe, 1901)
Genus Lecithodendrium Liihe, 1896

Lecithodendrium linstowi Dollfus, 1931

In Karelia this species was found only
in the northern bat. Five of the eight host individuals
were infected, and the intensity of infection ranged
from 2 to 260 worms (Ab 35). The life cycle of this
parasite most probably involves semi-aquatic fly-
ing insects on which bats feed actively late in sum-
mer and in autumn. Flukes mature soon after in-
festing the host and overwinter this way. Aimost all
the retrieved individuals were mature, and the uter-
us of the worms was fully packed with eggs. A si-
milar situation was observed for Prosthodendrium
longiforme (Bhalerao, 1926) in Myotis daubentonii
and M. brandtii from the Samara Region [Kirillova,
Kirillov, 2012]. It is a widespread parasite of bats
[Kirillov et al., 2012]. The species was encountered
in Karelia for the first time.
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Genus Paralecithodendrium Odhner, 1911

Paralecithodendrium chilostomum (Mehlis, 1831)

The species was found only in the northern
bat. Five of the eight host individuals were infec-
ted (Ab 81; 3-347). This species demonstrated
the same pattern as Lecithodendrium linstowi, i. e.
only mature individuals were present, with the uter-
us packed with eggs. It is a widespread parasite
of bats [Kirillov et al., 2012]. The species was en-
countered in Karelia for the first time.

Paralecithodendrium skrjabini Schadybin
in Skarbilovich, 1948

Only two worms were found in one northern bat
individual. The species is a bat specialist. Previ-
ously known in Russia only from the Chita, Nizhny
Novgorod and Samara Regions [Kirillov et al.,
2012]. The species was encountered in Karelia for
the first time.

Family Pleurogenidae Looss, 1899
Genus Parabascus Looss, 1907

Parabascus magnitestis Khotenovski, 1985

Three specimens of the parasite were retrieved
from one Brandt’s bat. The species is a bat spe-
cialist. Previously known in Russia only from
the Voronezh and Samara Regions [Kirillov et al.,
2012]. The species was encountered in Karelia for
the first time.

Acari: Parasitiformes
Family Spinturnicidae Oudemans, 1901
Genus Spinturnix von Heyden, 1826

Spinturnix kolenatii Oudemans, 1910
Eight males and 7 females were collected from
three Eptesicus nilssonii from the Lahdenpoh-
sky District. This holarctic species is found main-
ly on bats of the genus Eptesicus [Stanjukovich,
1990; Virta, 2014; Orlova et al., 2015].

Spinturnix plecotinus (Koch, 1839)

Two females and two males were collected
from P. auritus in the Lahdenpohsky District of Ka-
relia. It is a palaearctic species; specialist in bats
of the genus Plecotus [Orlova et al., 2015]. It was
also found in the Leningrad Region [Stanjukovich,
1990] and Finland [Virta, 2014] adjacent to Karelia.

Family Macronyssidae Oudemans, 1936
Genus Macronyssus Kolenatii, 1858

Macronyssus crosbyi Ewing et Stover, 1915
Four northern bats (E. nilssonii) from Sortaval-
sky (2) and Lahdenpohsky Districts (2 spm.) yiel-




ded 20 protonymphs, 5 females and 6 males. Two
protonymphs were collected from P. auritus. It is
a holarctic species; associated with various hosts
[Orlova et al., 2015]. In the Leningrad Region ad-
jacent to Karelia and Estonia [Stanjukovich, 1990],
M. crosbyi mites were found on the northern bat,
brown long-eared bat and Brandt’s bat. In Latvia
[Jaunbauere et al., 2009], this species was ob-
served on mouse-eared bats (Myotis daubentoni,
M. dasycneme, M. mystacinus), the northern bat,
and Nathusius’ pipistrelle (P. nathusir).

Macronyssus cyclaspis (Oudemans, 1906)
Two females and one protonymph were collect-
ed from two E. nilssonii (Sortavalsky and Lahden-
pohsky Districts). In Europe, the species is mainly
parasitic on Barbastella spp. [Stanjukovich, 1990].

Acari: Acariformes
Family Trombiculidae Ewing, 1929
Genus Leptotrombidium Nagayo et al., 1916

Leptotrombidium sp.
Three Eptesicus nilssonii from the Sortavalsky
District yielded 17 larvae.

Insecta: Siphonaptera
Family Ischnopsyllidae Wahlgren, 1907
Genus Ischnopsyllus Westwood, 1833

Ischnopsyllus (Hexactenopsylla) hexactenus
(Kolenati, 1856)

Two females were collected: one from each
of E. nilssonii (Sortavalsky District) and P. au-
ritus (Lahdenpohsky District). The species has
a trans-palearctic range; the brown long-eared bat
is the main host [Medvedev, 1996].

Ischnopsyllus sp.

Two females were collected from M. brandtii
from the Sortavalsky District. One of the two indi-
viduals had only seven combs of ctenidia; the 3
comb was absent. The collected fleas are similar
to the species Ischnopsyllus simplex Rothschild,
1906 and I. mysticus Jourdan, 1942, the females
of which do not differ in morphology [Medvedeyv,
1996]. These species are common in the Palaearc-
tic Northwest. In Estonia and Finland, these spe-
cies have also been observed in the Brandt’s bat
[Medvedev, Mazing, 1987; Virta, 2014].

In the northern bat (E. nilssonii), 10 species
of parasites were found. Five of them were tre-
matodes. The parasite Plagiorchis vespertilionis
occurred in the greatest number of host species,
while helminths of the species Lecithodendrium
linstowi and Paralecithodendrium chilostomum
were the most abundant. Ectoparasites in the sam-

ples were represented by mites Spinturnix ko-
lenatii, Macronyssus crosbyi and M. cyclaspis,
larvae of chigger mites Leptotrombidium sp.,
and the flea Ischnopsyllus hexactenus. The di-
versity of the parasite fauna in the northern bat is
probably explained by the highest number of host
individuals examined.

The one brown long-eared bat (P. auritus)
in the sample contained only ectoparasites: gama-
sid mites Spinturnix plecotinus, M. crosbyi (proto-
nymphs), and a flea Ischnopsyllus hexactenus.

The Brandt’s bat (M. brandtii) hosted 5 trema-
toda species and 1 flea species (Ischnopsyllus
simplex / I. mysticus). Plagiorchis vespertilionis
and Lecithodendrium linstowi were the most pre-
valent and abundant. Trematodes Parabascus
magnitestis were singular, found only in the whis-
kered bat.

Being insectivorous, bats are infested by all
trematode species while feeding on infected flying
insects. All the trematode species detected in our
study are bat specialists, known to occur in various
parts of Russia and Europe [Kirillov et al., 2012].

Thus, our surveys have yielded only the first re-
cords of bat parasites in Karelia. More sampling is
needed to expand our knowledge of the parasite
species composition of this host group.

The authors wish to thank Dr. S. G. Medve-
dev and Dr. A. A. Stekolnikov (Zoological Institute
of RAS) for help in the identification of parasites;
K. F. Tirronen and D. V. Panchenko (IB KarRC
RAS) for help in material collection.

The study was carried out under state order
(projects # 0218-2019-0075 and # 0218-2019-
0080) and RFBR (# 18-04-00075-a).
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