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ABSTRACT. During routine inspections of 4 bat shelters in central-eastern Poland, 36 dead bats belonging to 6 species
were found: Myotis daubentonii, M. nattereri, M. myotis, Nyctalus noctula, Plecotus auritus and Eptescius serotinus. In
the laboratory, 298 arthropods from 15 taxa (57 insects and 241 mites) were collected from these bats, and their
relationships with their hosts were analysed. The first probable record of 1. ricinus feeding on P. auritus is published.
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Introduction

Owing to their complex lifestyle and to the
highly distinctive habits of their hosts, bat parasites,
e.g. gamasid mites (Mesostigmata), ticks
(Argasidae), fleas (Ischnopsyllidae) and bat flies
(Nycteribiidae), have become the subject of
multidisciplinary scientific research. Nevertheless,
intensive taxonomic, ecological and phylogenetic
studies need to be continued [1-7]. A separate
problem is the role of bat ectoparasites in the
transmission of pathogens [4,8—10]. For example,
bat ticks are responsible for the transmission of
viruses, bacteria, protozoa and filariae [11-13].
Thus, the presence of parasitic arthropods on bats
can affect not only their health but may also cause
diseases to spread among humans and livestock
[14-18]. An inherent difficulty with studying bat
parasites is that the methods of catching bats and
collecting parasites from them are complicated
[2,19,20]. The stress experienced by live bats when
they are being examined for parasites must be
minimized, so that there is always a chance of some
arthropods being missed. Hence, knowledge of bat
ectoparasites remains insufficient [21-23]. Dead

bats, on the other hand, can be meticulously
searched at leisure, and even the tiniest parasites can
be collected. However, little research based on
parasites gleaned from dead bats has been done.
However, separate studies are still needed to assess
the extent to which the results of studies on
ectoparasites collected from living bats are
comparable to the results of studies on ectoparasites
from dead bats.

The present research should also help to
elucidate the changes occurring among the
ectoparasite assemblage after their host’s death.

Materials and Methods

During routine inspections of bat refuges or
overwintering sites, dead bats (only individuals not
showing any signs of decomposition or mechanical
injury) were collected in the following localities:

Ryki (church attic), 51°62N, 21°92E, on
11.06.2016;

Lublin (old tenement basements), 51°24N,
22°56E, on 15.05.2013 and 24.04.2014;

Putawy (artificial caves), 51°41N, 21°96E, on
22.04.1953;
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Bielany (church attic), 52°33N, 22°24E, on
02.09.1954.

The hosts were preserved separately in jars
containing 95% ethanol and deposited in the
collection of the Zoological Museum of the Maria
Curie-Sktodowska University, Lublin (Poland). In
2023, the bats were removed from their jars for
morphological identification (species, sex and age)
and measurement (front, back, tail, wings, ears,
uropatagium) according to the methods outlined by
Ditz et al. [24]. All the measurements are given in
millimetres (mm). A total of 36 bat specimens
belonging to 6 species were examined: Myotis
daubentonii (19, 13), M. nattereri (29, 28), M.
myotis (49, 13), Nyctalus noctula (99, 123),
Plecotus auritus (19, 13) and Eptescius serotinus
(23) (Table 1).

Next, each bat was examined visually for
ectoparasites under a binocular microscope
(Olympus SZ 11) at an appropriate magnification in
accordance with the method of Kadulski and
Izdebska [25]. All the ectoparasites from one host
were removed and placed into a single tube
containing 70% ethanol. Afterwards, the bats were
replaced in their jars containing 95% ethanol. For
identification purposes, each arthropod found
(except the flea larvae) was cleared in 5% KOH
(adult fleas and Spinturnix for 24 h, Macronyssidae
and other Acari for 10 h), after which it was rinsed
in distilled water and mounted on a permanent
microscope slide in Faure—Berlese fluid (50 g gum
arabic and 45 g chloral hydrate dissolved in 80 g
distilled water and 60 cm3 glycerol) [26].

The ectoparasites were identified to species level
using the following keys: Rudnick [1], Filippova
[27], Stanyukovich [28], Radovsky [29] and Orlova
et al. [10,30,31]. Ticks were identified on the basis
of the characters given by Estrada-Pena et al. [32].
All the slides are deposited in the collection of the
Department of Zoology and Nature Protection,
Maria Curie-Sktodowska University, Lublin
(Poland).

Results

A total of 298 parasitic arthropods: 57 insects
(various stages) from 2 species and 241 adult mites
from 13 taxa, were collected and identified
(abbreviations: ex — single specimen; exx — more
than specimens).

Class Arachnida
Order Ixodida
Family Ixodidae

Ixodes ricinus (Linnaeus, 1758) (Fig. 1A): 1
larva, 15.05.2013, Lublin, on P. auritus
Order Mesostigmata
Family Spinturnicidae

Spinturnix myoti (Kolenati, 1856) (Fig. 1B): 1
ex., 22.04.1953, Pulawy, on M. myotis; 4 exx.,
02.09.1954, Bielany, on M. myotis; 2 exx.,
22.04.1953, Putawy, on N. noctula

Spinturnix plecotina (Koch, 1839) (Fig. 1C): 13
exx., 11.06.2016, Ryki, on N. noctula

Spinturnix psi (Kolenati, 1856) (Fig. 1D): 3 exx.,
02.09.1954, Bielany, on M. myotis
Family Macronyssidae

Macronyssus flavus (Kolenati, 1857) (Fig. 1E):
29 exx., 22.04.1953, Putawy, on N. noctula; 2 exx.,
02.09.1954, Bielany, on M. myotis; 53 exx.,
11.06.2016, Ryki, on N. noctula; 7 exx., 24.04.2014,
Lublin, on N. noctula

Macronyssus kolenatii (Oudemans, 1902) (Fig.
1F): 60 exx., 22.04.1953, Putawy, on N. noctula; 1
ex., 22.04.1953, Pulawy, on E. serotinus; 13 exx.,
11.06.2016, Ryki, on N. noctula

Steatonyssus noctulus Rybin, 1992 (Fig. 2A): 9
exx., 11.06.2016, Ryki, on N. noctula; 8 exx.,
15.02.2018, Lublin, on N. noctula

Steatonyssus periblepharus Kolenati, 1858 (Fig.
2B): 1 ex., 22.04.1953, Putawy, on E. serotinus; 12
exx., 22.04.1953, Pulawy, on N. noctula; 1 ex.,
22.04.1953, Pulawy, on M. nattereri; 11 exx.,
11.06.2016, Ryki, on N. noctula; 2 exx., 24.04.2014,
Lublin, on N. noctula

Ornithonyssus pipistrelle (Oudemans, 1904)
(Fig. 2C): 2 ex., 22.04.1953, Putawy, on E.
serotinus; 1 ex., 11.06.2016, Ryki, on N. noctula; 1
ex., 24.04.2014, Lublin, on N. noctula
Order Sarcoptiformes
Family Oppiidae

Oppiella nova (Oudemans, 1904) (Fig. 2D): 1
ex., 15.05.2013, Lublin, on P. auritus
Family Sarcoptidae

Sarcoptes sp. (Fig. 2E): 1 ex., 15.05.2013,
Lublin, on P. auritus
Order Trombidiformes
Family Trombiculidae

Leptotrombidium russicum (Oudemans, 1903)
(Fig. 2F): 1 ex., 02.09.1954, Bielany, on M. myotis;
1 ex., 11.06.2016, Ryki, on N. noctula



Figure 1. Ixodes ricinus (A); Spinturnix myoti (B); S. plecotina (C); S. psi (D); Macronyssus flavus (E); M. kolenatii
(F) (photo R. Gosik).

Insecta
Order Siphonaptera
Family Ischnopsyllidae

Ischnopsyllus elongates (Curtis, 1832) (Fig. 2G):
1 ex., 22.04.1954, Putawy, on N. noctula; 1 ex.,
11.06.2016, Ryki, on N. noctula.

Nyctoridopsylla pentactena (Kolenati, 1856)
(Fig. 2H): 3exx., 11.06.2016, Ryki, on N. noctula.

Immature stages

Based on the existing literature, it was not
possible to identify the developmental stages of
fleas, both in terms of the larval stage and species
affiliation. The preimaginal stages of /. elongates
and N. pentactena remain undescribed.

Egg: 3 exx, 11.06.2016, Ryki, on N. noctula; 6
exx., 11.06.2016, Ryki, on P auritus; 1 ex.,




Figure 2. Steatonyssus periblepharus (A); S. noctulus (B); Ornithonyssus pipistrelle (C); Oppiella nova (D);
Sarcoptes sp. (E); Leptotrombidium russicum (F); Ischnopsyllus elongates (G); Nyctoridopsylla pentactena (H) (photo
R. Gosik).
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22.04.1953, Putawy, on N. noctula.

Larvae, various instars: 38 exx, 11.06.2016,
Ryki, on N. noctula; 2 exx., 22.04.1954, Pulawy, on
N. noctula

Pupa: 2 exx, 11.06.2016, Ryki, on N. noctula

Discussion

Of the 36 bats examined, only 7 specimens —
Myotis daubentonii (2 exx. from Ryki), M. nattereri
(3 exx. from Lublin), E. serotinus (1 ex. from
Lublin) and N. noctula (1 ex. from Lublin) — were
free of parasites. The remainder harboured from 1 to
35 individuals of various arthropods (1-7 species).

This research has shown that, both quantitatively
and qualitatively, the mite species collected from
dead bats e.g. [33] were very similar to those
collected from live ones e.g. [7,30,31]. S. myoti was
collected mainly on M. myotis and N. noctula; S.
plecotina on N. noctula; S. psi on M. myotis; M.
flavus on N. noctula and M. myotis; M. kolenatii on
N. noctula (but its presence on E. serotinus has not
been reported yet); S. periblepharus on E. serotinus,
N. noctula and M. nattereri; S. noctulus on N.
noctula; O. pipistrelle on E. serotinus and N.
noctula. These data confirm the results of previous
studies on ectoparasites of bats, especially those
living in Central Europe [10,21,23,28,34]. As in
Scheffler [7], M. flavus should be considered the
most common parasite of N. noctula.

The same applies to fleas: I. elongates and N.
pentactena have already been recorded on N.
noctula [7,35]. For lack of identification keys,
however, it is impossible to determine what species
the flea larvae collected from the bats belong to,
especially as more than one species of flea may be
present on one bat at the same time [2].

A separate problem is that of fleas feeding on
bats. Whereas adult fleas have been quite well
studied in terms of their occurrence on bats, the
feeding of flea larvae and their development are
only fragmentarily known [2]. Typically, flea eggs
are laid in bat excrement, where they hatch, develop
and pupate [2]. Bartnicka et al. [23] claim that flea
larvae, being saprophages, develop in bat roosts, but
they do not occur on live bats at all. A great number
of flea larvae (in different developmental stadia)
and eggs were found on the bats we examined. Most
likely, they got onto the bats after these fell to the
floor of the site where they had been sheltering.
However, no other insects were found inhabiting the
dead animals. This means that flea larvae would be

the first insects to inhabit dead bats. Therefore, it
cannot be ruled out that flea larvae can develop in
bat fur. Hiirka [2] found flea eggs and a single larva
of I intermedius in the fur of M. myotis. This author
states that the critical moment in the development of
fleas is the search for the first host, for which a
freshly metamorphosed flea has no more than 3—4
days [2]. In the case of buildings with high ceilings
(e.g. church attics), this may form an almost
insurmountable barrier. Therefore, it would be
reasonable for the larvae to remain in contact with
the future host as long as possible.

Although [ ricinus is probably the most
common tick in Central Europe, having a huge
range of potential hosts including bats [36], and is
characterized by enormous ecological plasticity, its
occurrence on bats is surprisingly rare [37,38]. In
Slovakia, it has been sporadically recorded on
Rhinolophus euryale [38], and in Poland on Myotis
myotis, M. bechsteinii, M. dasycneme and M.
mystacinus [39,40]. Hence, the record published
here is probably the first one of I ricinus on P.
auritus.

Only one specimen of Sarcoptes sp. was found in
the material examined. Moreover, no changes
caused by these parasites were found on the bats’
skin. It can be assumed that, at least in the study
area, Sacroptes are an incidental element among bat
ectoparasites. Similarly, there were very few
individuals of Leptotrombidium russicum and
Oppiella nova. L. russicum can occur frequently on
B. barbastellus and E. serotinus [41] but has not
been recorded from N. noctula and M. myotis.
Probably because of its positive phototropism, L.
russicum avoids bats that are strictly nocturnal and
chooses shelters to which light has no access [42].
O. nova, on the other hand, is considered to be one
of the most cosmopolitan mites, leading a mainly
saprophagous existence. Occasionally, it is also
found on small invertebrates (nematodes and
arthropods) [43] and some vertebrates (birds and
small mammals), on which it probably feeds on
exfoliated epidermis and feathers [44-46]. It was
also found in large numbers in bat excrement at the
bottom of caves [47]. Hence, the incidental presence
of this mite on a dead bat is not surprising.

The positive relationship reported by Bartnicka
et al. [23] between the number of bats in one
particular shelter and the number of parasites, was
confirmed. Hence, bats living in high densities had
the most mites (Ryki). Up to a hundred roosting bats
were regularly encountered in the Ryki shelter,
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whereas there were never more than a dozen or so in
the other shelters (Lublin, Bielany, Putawy).

As a rule, female bats usually have more
parasites than males, and this was also confirmed
[5,23,48,49]. Females of N. noctula had from 8 to
35 specimens (median 20 specimens; 1 to 7 species)
of parasites, while males had from 1 to 16
specimens (median 5 specimens; 1 to 6 species).
However, no correlation could be established
between the size of a bat (ramnus length) and the
number of parasites it carried.

No bat flies (Nycteribiidae), one of the main
groups of bat ectoparasites, were recorded in the
material examined [7,50]. But since some bat fly
species are widely distributed in Poland and their
numbers are often three times as high as the number
of fleas [39,50], their presence is to be expected.
Most likely, however, their relatively large body
size and high mobility make them the only parasites
that could leave dead hosts and move on to live bats.
Hence, dead bats cannot be regarded as a reliable
source for research into bat flies. Unlike keds, the
chances of mites escaping from the fur of a dead
host and reaching another host are slim.

Despite the fact that collecting parasites from
dead bats is regarded as ethically acceptable [33],
this research method has some limitations, one of
which is its probable inapplicability to studies of bat
flies. In addition, the overrepresentation of flea
larvae on dead bats requires separate explanation.

Acknowledgements

We are grateful to Valeria Bohodist for
confirming the identity of the parasites collected.
We are indebted to Peter Senn for the linguistic
editing of the text.

References

[1] Rudnick A. 1960. A revision of the mites of the family
Spinturnicidae. University of California Publications
in Entomology 17: 157-248.

[2] Hurka K. 1963. Bat fleas (Aphaniptera,
Ischnopsyllidae) of Czechoslovakia. Contribution to
the distribution, morphology, bionomy, ecology and
systematics, Part I. Subgenus Ischnopsyllus Westw.
Acta Faunistica Entomologica Musei Nationalis
Pragae 9: 57-120.

[3] Till M.W., Evans O.G. 1964. The genus Steatonyssus
Kolenati (Acari: Mesostigmata). Bulletin of the
British Museum (Natural History), Zoology Series 11:
511-582. doi:10.5962/bhl.part.4724

[4] Radovsky F. 1967. The Macronyssidae and
Laelapidae (Acarina: Mesostigmata) parasitic on bats.
Berkeley: University of California.

[5] Marshall A.G. 1982. Ecology of insects ectoparasitic
on bats. In: Ecology of bats. (Ed. T.H. Kunz). Plenum
Publishing Corporation: Chapter 10, 33pp.

[6] Frank R., Kuhn T., Werblow A., Liston A., Kochmann
J., Klimpel S. 2015. Parasite diversity of European
Mpyotis species with special emphasis on Myotis Neuk
(Microchiroptera, Vespertilionidae) from a typical
nursery roost. Parasites & Vectors 8(101): 1-13.
doi: 10.1186/s13071-015-0707-7

[7] Scheftler I. 2016. Die Ektoparasiten der Fledermiuse
Europas — Teil 4. Nyctalus 3—4: 231-244.

[8] Dusbabek F. 1964. Contribution a la connaissance des
acariens (Acarina) parasites des chiroptéres de
Bulgarie. Acarologia 6(1): 5-25.

[9] Zabashta M.V., Orlova M.V., Pichurina N.L.,
Khametova A.P., Romanova L.V., Borodina T.N.,
Zabashta A.V. 2019. Participation of bats (Chiroptera,
Mammalia) and their ectoparasites in circulation of
pathogens of natural focal infections in the south of
Russia. Entomological Review 99: 1-9.
doi:10.1134/S0013873819040110

[10] Orlova M.V., Anisimov N.V. 2023. Three new
species of bat-parasitic gamasid mites of the genera
Spinturnix, Macronyssus and Steatonyssus (Acari:
Mesostigmata: Spinturnicidae, Macronyssidae) from
Siberia and Mongolia, with keys to species of Russia
and adjacent countries. Persian Journal of Acarology
12(2): 211-239. doi:10.22073/pja.v12i2.76740

[11] Hoogstraal H. 1985. Argasid and nuttalliellid ticks as
parasites and vectors. Advances in Parasitology 24:
135-238. doi:10.1016/50065-308x(08)60563-1

[12] Bain O., Chabaud A.G. 1986. Atlas des larves
infestantes de filaires. Tropical Medicine and
Parasitology 37. Thieme 1986: 301-340.

[13] Billeter S.A., Levy M.G., Chomel B.B.,
Breitschwerdt B. 2008. Vector transmission of
Bartonella species with emphasis on the potential for
tick transmission. Medical and Veterinary
Entomology 22(1):1-15.
doi:10.1111/5.1365-2915.2008.00713.x

[14] Skirnisson K. 2001. [The tropical rat mite
Omithonyssus bacoti attacks humans in Iceland].
Laeknabladid 12: 991-993 (in Icelandic with
summary in English).

[15] Boczek J., Btaszak C. 2005. Roztocze (Acari)
znaczenie w zyciu 1 gospodarce czlowieka.
Wydawnictwo SGGW Warszawa (in Polish).

[16] Parola P., Paddock C.D., Raoult D. 2005. Tick-borne
rickettsioses around the world: emerging diseases
challenging old concepts. Clinical Microbiology
Reviews 18(4): 719-756.
doi:10.1128/cmr.18.4.719-756.2005

[17] Lin J.W., Hsu Y.M., Bruno B., Chornel B.B., Lin
L.K., Pel J.C. 2012. Identification of novel Bartonella



134

R. GOSIK et al.

spp. in bats and evidence of Asian gray shrew as a
new potential reservoir of Bartonella. Veterinary
Microbiology 156(1): 119—-126.
doi:10.1016/j.vetmic.2011.09.031

[18] Socolovschi C., Kernif T., Didier Raoult D., Parola
P. 2012. Borrelia, Rickettsia, and Ehrlichia species in
bat ticks, France, 2010. Emerging Infectious Diseases
18(12): 1966—-1975. doi:10.3201/eid1812.111237

[19] Whitaker J.O. Jr. 1988. Collecting and preserving
ectoparasites for ecological study. In: Ecological and
behavioral methods for the study of bats. (Ed. T.H.
Kunz). Washington (DC): Smithsonian Institution
Press: 459-474.

[20] Orlova M.V., Kapitonov V.I., Grirorev A.K., Orlov
O.L. 2011. [Bat ectoparasites of Udmurtia Republic].
Bulletin of the Udmurt University. Series Biology.
Earth Sciences 21: 134—137 [in Russian].

[21] Uchikawa K., Zhang M.Y., O’Connor B.M.,
Klompen H. 1994. Contribution to the taxonomy of
the genus Spinturnix (Acari: Spinturnicidae), with the
erection of a new genus, Emballonuria. Folia
Parasitologica 41(4): 287-304.

[22] Cicek H., Stanyukovich M., Yagci S., Akta M.,
Karaer Z. 2007. Gamasine mite (Parasitiformes:
Mesostigmata) infestations of bats (Mammalia,
Chiroptera) in Turkey. Acta Parasitologica 52(3):
247-249. doi:10.2478/s11686-007-0038-8

[23] Bartnicka M., Postawa T., Btaszak C. 2013.
Krwiopijne roztocze z rodziny Macronyssidae (Acari:
Mesostigmata) i ich potencjalna rola w eko-epidemio-
logii zoonoz transmisyjnych wektorowanych przez
kleszcze [Heaematophagus mites Macronyssidae
(Acari: Mesostigmata) and their potential role in
ecology and epidemiology of tick-borne diseases]. In:
Stawonogi. Aspekty medyczne i weterynaryjne
[Arthropods. The medical and veterinary aspects].
(Eds. A. Buczek, C. Btaszak). Koliber, Lublin:
175-185 (in Polish with summary in English).

[24] Ditz C., Von Helversen O., Nill D. 2009. Bats of
Britain, Europe and Northwest Africa. London: Black
Publishers Ltd.

[25] Kadulski S., Izdebska J.N. 2006. Methods used in
studies of parasitic arthropods in mammals. In:
Arthropods. Epidemiological importance. (Eds. A.
Buczek, C. Btaszak). Wydawnictwo Koliber, Lublin:
113-118.

[26] Hille Ris Lambers D. 1950. On mounting aphids and
other soft-skinned insects. Entomologische Berichten
13: 55-58.

[27] Filippova N.A. 1966. [Argasid ticks (Argasidae)].
Fauna of the USSR. 4. Zoologicheskij Institut
Akademii Nauk SSSR, Moscow-Leningrad (in
Russian).

[28] Stanyukovich M.K. 1997. Keys to the gamasid mites
(Acari: Parasitiformes, Mesostigmata, Macronyssoidea
et Laelaptoidea) parasitizing bats (Mammalia,
Chiroptera) from Russia and adjacent countries.

Rudolstddter Naturhistorische Schriften 7: 13-46.

[29] Radovsky F. 2010. Revision of genera of the
parasitic mite family Macronyssidae (Mesostigmata:
Dermanyssoidea) of the world. Michigan: Indira
Publishing House, West Bloomfield.

[30] Orlova M.V., Smirnov D.G., Anisimov N.V., Orlov
O.L., Klimov P.B., Vekhnik V.P., Murashko L.S.,
Lukyanenko A.M. 2020. Parasitic macronyssid mites
(Mesostigmata: Macronyssidae) from bats of
Northern Caucasus with key for females of the genus
Macronyssus Kolenati, 1858 of Russia and adjacent
countries, International Journal of Acarology 46(5):
364-372. doi:10.1080/01647954.2020.1801839

[31] Orlova M.V., Larchanka A.I., Klimov P.B., Orlov
O.L., Anisimov N.V. 2021. A survey of bat
ectoparasitic mites of Belarus, International Journal
of Acarology 47(5): 451-455.
doi:10.1080/01647954.2021.1942548

[32] Estrada-Pena A., Pfiffle M.P., Petney T.N. 2020.
Genus Ixodes Latreille, 1795. In: Ticks of Europe and
North Africa. A guide to species identification. (Eds.
A. Estrada-Pefia, A.D. Mihalca, T.N. Petney.
Springer: 79-90.
doi:10.1007/978-3-319-63760-0

[33] Izdebska J.N., Fryderyk S., Ciechanowski M. 2009.
Spinturnix acuminatus (C.L. Koch, 1836), against the
parasitofauna of the Noctule bat Nyctalus noctula
(Schreber, 1774). In: Arthropods. Epidemiological
importance. (Eds. A. Buczek, C. Btaszak). Koliber,
Lublin: 23-30.

[34] Arzamasov I.T., Kurskov A.N. 1962. [Contribution
to fauna of bat ectoparasites in conditions of
Belorussia]. Reports of AS BSSR 6: 202-203 (in
Russian).

[35] Scheffler 1. 2016. Key to the bat fleas of Mongolia.
Exploration into the biological resources of Mongolia
13: 387-393.
https://core.ac.uk/download/pdf/84309126.pdf

[36] Nowak-Chmura M. 2013. Fauna kleszczy (Ixodida)
Europy Srodkowej. Wydawnictwo Naukowe
Uniwersytetu Pedagogicznego, Krakow (in Polish).

[37] Siuda K., Szczesniak-Zarzycka N., Dutkiewicz J.,
Derylo A. 1982. Materialy do znajomos$ci fauny
kleszczy (Ixodides) niektorych ssakow Polski
[Studies on occurrence of ticks (Ixodides) on some
species of mammals in Poland]. Wiadomosci
Parazytologiczne 28(1-2): 63-66 (in Polish with
summary in English).

[38] Sevé¢ik M., Kristofik J., Uhrin M., Benda P. 2010.
New records of ticks (Acari: Ixodidae) parasitizing on
bats in Slovakia. Vespertilio 13—14: 139-147.

[39] Haitlinger R. 1978. Pasozyty zewng¢trzne nietoperzy
Dolnego Slaska II. Nycteribiidae (Diptera).
Wiadomosci Parazytologiczne 24(4): 467-474 (in
Polish with summary in English).

[40] Siuda K., Stanko M., Piksa K, Gorz A. 2009. Ticks
(Acari: Ixodida) parasitizing bats in Poland and



Ectoparasites collected from dead bats

135

Slovakia. Wiadomosci Parazytologiczne 55(1):
39-45.
https://www.researchgate.net/publication/26649653
Ticks  Acari_Ixodida parasitizing bats in Poland
and_Slovakia

[41] Hartman W. 1967. Wystepowanie Trombicula
(Leptotrombidium) russica Oudemans 1902 (Acarina,
Trombiculidae) na nietoperzach mopkach, Barba-
stella barbastellus (Schreber, 1774). Wiadomosci
Parazytologiczne 13(2-3): 267-270 (in Polish).

[42] Wharton GW. 1952. A manual of the chiggers.
Memories of the Entomological Society of
Washington 4: 1-185.

[43] Schneider K., Migge S., Norton R.A., Scheu S.,
Langel R., Reineking A., Maraun M. 2004. Trophic
niche differentiation in soil microarthropods
(Oribatida, Acari): evidence from stable isotope ratios
(15N/14N). Soil Biology & Biochemistry 36(11):
1769-1774. doi:10.1016/j.s0i1bi0.2004.04.033

[44] Kaneko N. 1988. Life history of Oppiella nova in
cool temperate forest soils in Japan. Acarologia
29(2): 215-221.

[45] Ponge J.F. 1991. Food resources and diets of soil
animals in a small area of Scots pine litter. Geoderma
49(1-2): 33-62. doi:10.1016/0016-7061(91)90090-G

[46] Barreto C. 2020. Oppiella nova (Oudemans, 1902):
not an insect, but just as cool. Bulletin of the

Entomological Society of Canada 52(1): 42—44.

[47] Maslak M., Barczyk G.A. 2011. Oribatid mites
(Acari, Oribatida) in selected caves of the Krakow-
Wielun Upland (southern Poland), Biological Letters
48(1): 107-116. doi:10.2478/v10120-011-0011-y

[48] Haitlinger R., Walter G. 1997. Data relating to the
distribution and host-specificity of bat-infesting mites
(Acari, Mesostigmata, Prostigmata, Astigmata) in
Germany. Drosera 97(2): 95-112.
https://www.zobodat.at/pdf/ Drosera 1997 0095-
0112.pdf

[49] Wohland P. 2000. Grooming behavior and parasite
load in the Greater Horseshoe Bat (Rhinolophus
Sferrumequinum). Diploma Thesis, Bristol, Constanz.

[50] Nowosad A. 1999. Stan badan nad mrokaw-
kowatymi — Nycteribiidae (Diptera, Pupipara) w
Polsce, z przegladem gatunkéw i stanowisk ich
wystepowania [The state of research on bat flies —
Nycteribiidae (Diptera, Pupipara) in Poland, with a
survey of species and their localities]. Wiadomosci
Entomologiczne 9(3—4): 77-85 (in Polish with
summary in English).
https://baza.biomap.pl/pl/getpdf/10386 Nowosad
A 1990a.pdf

Received 24 July 2024
Accepted 14 August 2024



