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FIRST RECORDS OF BAT PARASITES IN KARELIA
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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 
of three 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.

K e y w o r d s: bats; Chiroptera; Karelia; parasites; Trematoda; mites; Trombiculidae; 
fleas.
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Приводятся первые сведения о паразитах летучих мышей (Chiroptera) в Карелии. 
Летучие мыши были пойманы во время зимней спячки в Лахденпохском 
и Сортавальском районах Карелии в марте 2010 года и феврале 2011 года. 
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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 [Ilyukha 
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°32ʹN, 30°12ʹE) and Sortavalsky 
(61°57ʹN, 30°35ʹE) 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) 
[Ivashkin 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 
et al., 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 = Σn/N, where N is the num-
ber of examined bats and Σn 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 

Методом неполного паразитологического вскрытия (на предмет зараженности 
паразитами изучены только желудочно-кишечные тракты) исследовано 12 осо-
бей трех видов летучих мышей: северный кожанок Eptesicus nilssonii Keyserling & 
Blasius, 1839 (8 особей), бурый ушан Plecotus auritus (Linnaeus, 1758) (1 экз.) и ноч-
ница Брандта Myotis brandtii (Eversmann, 1845) (3 экз.). Эктопаразиты были собра-
ны только у летучих мышей, пойманных в марте 2010 года. Исследовано 6 особей 
северного кожанка (по 3 экз. из Сортавальского и Лахденпохского районов), 1 экз. 
бурого ушана (Лахденпохский район), 1 экз. ночницы Брандта (Сортавальский 
район). Всего в ходе исследования выявлено 14 видов паразитов разных таксо-
номических групп. Гельминты были представлены только трематодами из трех 
семейств: сем. Plagiorchiidae (Plagiorchis vespertilionis, P. koreanus, P. muelleri), 
сем. Lecithodendriidae (Lecithodendrium linstowi, Paralecithodendrium chilostomum, 
P. skrjabini) и сем. Pleurogenidae (Parabascus magnitestis). Среди эктопаразитов 
отмечены представители нескольких систематических групп: гамазовые кле-
щи из семейства Spinturnicidae (Spinturnix kolenatii, S. plecotinus) и Macronyssidae 
(Macronyssus crosbyi, M. cyclaspis), клещи-краснотелки семейства Trombiculidae 
(Leptotrombidium sp.) и блохи семейства Ischnopsyllidae (Ischnopsyllus hexactenus, 
Ischnopsyllus sp.). Все обнаруженные виды – широко распространенные паразиты 
рукокрылых и отмечены в Карелии впервые.

К л ю ч е в ы е  с л о в а: рукокрылые; Chiroptera; Карелия; паразиты; трематоды; га-
мазовые клещи; краснотелковые клещи; блохи.
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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 Lühe, 1901 
Genus Plagiorchis Lühe, 1899

Plagiorchis vespertilionis (Müller, 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 (Lühe, 1901) 
Genus Lecithodendrium Lühe, 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. Almost 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.

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-
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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. nathusii).

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 3rd 
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 [Medvedev, 
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).

References

Belkin V. V., Panchenko D. V., Tirronen K. F., Yaki-
mova A. E., Fedorov F. V. Ecological status of bats 
(Chiroptera) in winter roosts in eastern Fennoscandia. 
Russ. J. Ecol. 2015. Vol. 46, nо. 5. P. 463–469. doi: 
10.1134/S1067413615050045

Belkin V., Ilyukha V., Khizhkin E., Fyodorov F., Mo-
rozov A., Yakimova A. Species diversity and distribution 
of Chiroptera (Vespertilionidae) in Karelia. Printsipy ekol. 
[Principles Ecol.]. 2018. Nо. 3. P. 13‒23. doi: 10.15393/
j1. art. 2018.8042 (In Russ.)

Belkin V. V., Ilyukha V. A., Khizhkin E. A., Fyodo-
rov F. V., Yakimova A. E. Studies of the bat fauna (Mam-
malia, Chiroptera) in the Green Belt of Fennoscandia. 
Trans. KarRC RAS. 2019. No. 5. P. 17–29. doi: 10.17076/
eco1079 (In Russ.)

Ilyukha V. A., Antonova E. P., Belkin V. V., Uzen-
baeva L. B., Khizhkin E. A., Sergina S. S., Ilyina T. N., 
Baishnikova I. V., Kizhina A. G., Yakimova A. E. The eco-
physiological status of hibernating bats (Chiroptera) 
in the North of the European distribution range. Acta Bi-



124

ologica Universitatis Daugavpiliensis. 2015. Vol. 15(1). 
P. 75–94.

Ivashkin V. M., Kontrimavichus V. N., Nazarova N. S. 
Methods of collecting and studying helminths of terres-
trial mammals. Moscow: Nauka, 1971. 123 p. (In Russ.)

Jaunbauere G., Salmane I., Spuis V. Occurrence 
of bat ectoparasites in Latvia. Latvijas Entomologs. 
2008. Vol. 45. P. 38–42.

Kirillova N. Y., Kirillov A. A. The effect of hiberna-
tion of bats on their trematodofauna. Tatishchev Read-
ings: Current Probl. of Sci. and Practice. Current probl. 
of ecol. and environ. protection. Tolyatti: Volga Un-ty 
named after V. N. Tatishchev, 2012. P. 87–93. (In Russ.)

Kirillov A. A., Kirillova N. Y., Vekhnik V. P. Trematodes 
(Trematoda) of bats (Chiroptera) from the Middle Volga. 
Parasitology. 2012. Vol. 46, no. 5. P. 384–413. (In Russ.)

Kizhina A., Uzenbaeva L., Antonova E., Belkin V., 
Ilyukha V., Khizhkin E. Hematological parameters in hi-
bernating Eptesicusnilssonii (Mammalia: Chiroptera) 
collected in Northern European Russia. Acta Chiropte-
rologica. 2018. Vol. 20, no. 1. P. 273–283. doi: 10.3161/1
5081109ACC2018.20.1.021

Kudryashova N. I. Chigger mites (Acariformes, 
Trombiculidae) of the Eastern Palaearctic. Sbornik Tru-
dov Zool. muzeya MGU [Archives Zool. Museum MSU]. 
Vol. 39. Moscow: KMK, 1998. 342 p. (In Russ.)

Medvedev S. G. Fleas of the family Ischnopsylli-
dae (Siphonaptera) of the fauna of Russia and adja-
cent countries. Entomol. Review. 1996. Vol. 76, no. 4. 
P. 480–493. (In Russ.)

Medvedev S. G., Mazing M. V. Fleas of the family 
Ischnopsyllidae (Siphonaptera) from the Baltic Region. 
Parasitology. 1987. Vol. 21, no. 3. P. 459–466. (In Russ.)

Orlova M. V., Stanyukovich M. K., Orlov O. L. Gama-
sid mites (Mesostigmata: Gamasina) associated with 
bats (Chiroptera: Vespertilionidae, Rhinolophidae, Mo-

lossidae) of boreal Palaearctic zone (Russia and adja-
cent countries). Tomsk: Tomsk State Un-ty, 2015. 150 р.

Siivonen Y., Sulkava S. Mammals of the North. Ota-
va, Helsinki, 1999. 224 р. (In Finn.)

Siivonen Y., Wermundsen T. First records of Myotis 
dasycneme and Pipistrellus pipistrellus in Finland. Ves-
pertilio. 2003. Vol. 7. P. 177–179.

Siivonen Y., Wermundsen T. Distribution and fora-
ging habitats of bats in northern Finland: Myotisdauben-
tonii occurs north of the Arctic Circle. Vespertilio. 2008. 
Vol. 12. P. 41–48.

Stanyukovich M. K. Keys to gamasid mites (Acari, 
Parasitiformes, Mesostigmata, Macronyssoidea et 
Laelaptoidae) parasitizing bats (Mammalia, Chirop-
tera) from Russia and adjacent countries. Rudolstadter 
naturhistorische Schriften. 1997. Vol. 7. P. 13–46.

Stanjukovich M. K. The gamasid mites and argasid 
ticks of bats from the Baltic area and Leningrad Region. 
Parasitology. 1990. Vol. 24, no. 3. P. 193–200. (In Russ.)

Tkach V., Pawlowski J., Sharpilo V. P. Molecular 
and morphological differentiation between species 
of the Plagiorchis vespertilionis group (Digenea, Pla-
giorchiidae) occurring in European bats, with a re-de-
scription of P. vespertilionis (Muller, 1780). Syst. Parasi-
tol. 2000. Vol. 47, no. 1. P. 9–22.

Uzenbaeva L. B., Kizhina A. G., Ilyukha V. A., Bel-
kin V. V., Khizhkin E. A. Morphology and composition 
of peripheral blood cells during hibernation in bats (Chi-
roptera, Vespertilionidae) of northwestern Russia. Biol. 
Bull. 2019. Vol. 46, no. 4. P. 398–406. doi: 10.1134/
S1062359019030130

Virta M. E. T. Ectoparasites of Finnish bats and fac-
tors influencing parasite infestation levels: M. Sc. thesis, 
University of Helsinki, 2014. 44 p.

Received October 14, 2019

СВЕДЕНИЯ ОБ АВТОРАХ:

Лебедева Дарья Ивановна
старший научный сотрудник лаб. паразитологии  
животных и растений, к. б. н.
Институт биологии КарНЦ РАН, 
Федеральный исследовательский центр 
«Карельский научный центр РАН»
ул. Пушкинская, 11, Петрозаводск, Республика Карелия, 
Россия, 185910
эл. почта: daryal78@gmail.com

Белкин Владимир Васильевич
ведущий научный сотрудник лаб. зоологии, к. б. н., доцент
Институт биологии КарНЦ РАН, 
Федеральный исследовательский центр 
«Карельский научный центр РАН»
ул. Пушкинская, 11, Петрозаводск, Республика Карелия, 
Россия, 185910
эл. почта: ffyodor@krc.karelia.ru
тел.: (8142) 573140

CONTRIBUTORS:

Lebedeva, Dariya
Institute of Biology, Karelian Research Centre, 
Russian Academy of Sciences
11 Pushkinskaya St., 185910 Petrozavodsk, Karelia, Russia
e-mail: daryal78@gmail.com

Belkin, Vladimir
Institute of Biology, Karelian Research Centre, 
Russian Academy of Sciences
11 Pushkinskaya St., 185910 Petrozavodsk, Karelia, Russia
e-mail: ffyodor@krc.karelia.ru
tel.: (8142) 573140



Stanyukovich, Maria
Zoological Institute RAS
1 Universitetskaya nab., 199034 St. Petersburg, Russia
e-mail: Maria.Stanyukovich@zin.ru
tel.: (812) 3280611

Bespyatova, Lyubov
Institute of Biology, Karelian Research Centre, 
Russian Academy of Sciences
11 Pushkinskaya St., 185910 Petrozavodsk, Karelia, Russia
e-mail: gamazina@mail.ru

Bugmyrin, Sergey
Institute of Biology, Karelian Research Centre, 
Russian Academy of Sciences
11 Pushkinskaya St., 185910 Petrozavodsk, Karelia, Russia
e-mail: sbugmyr@mail.ru

Станюкович Мария Кирилловна
ведущий научный сотрудник лаб. по изучению 
паразитических членистоногих, к. б. н. 
Зоологический институт РАН
Университетская наб., 1, Санкт-Петербург, Россия, 199034
эл. почта: Maria.Stanyukovich@zin.ru
тел.: (812) 3280611

Беспятова Любовь Алексеевна
старший научный сотрудник лаб. паразитологии животных 
и растений, к. б. н., доцент
Институт биологии КарНЦ РАН, 
Федеральный исследовательский центр 
«Карельский научный центр РАН»
ул. Пушкинская, 11, Петрозаводск, Республика Карелия, 
Россия, 185910
эл. почта: gamazina@mail.ru

Бугмырин Сергей Владимирович
заведующий лаб. паразитологии животных и растений, 
к. б. н.
Институт биологии КарНЦ РАН, 
Федеральный исследовательский центр 
«Карельский научный центр РАН»
ул. Пушкинская, 11, Петрозаводск, Республика Карелия, 
Россия, 185910
эл. почта: sbugmyr@mail.ru


