
Introduction

The tick family Argasidae incorporates approx.
200 species of hematophagous vertebrate parasites,
mainly birds and bats [1–8]. However, the level of
their understanding, particularly opposed to Ixodidae
ticks, is poor. Even the generic classification is
controversial, despite a series of studies based on
various methods, including use of molecular
techniques [9–20]. According to Burger et al. [20]
as many as 137 Argasidae species are of unclear
status and are assigned to more than one genus. In
this context, the taxonomic status of the short-
legged bat tick Carios vespertilionis Latreille, 1802
remains unclear. According to various sources, this
species is sometimes classified in the genus Argas

[1] or Carios [10,21], which in turn was assigned a
subgenus status of the genus Argas in certain
publications [22,23]. However, phylogenetic
research, including the latest studies based on
molecular analyzes [10,20] have not proven its
relationship with Argasinae (that is genus Argas),
and indicated its belonging to the Ornithodorinae

subfamily (that is distinction of Carios from Argas).
Moreover, the uniformity of C. vespertilionis at the
specific level has been subject of discussion [24],
which undoubtedly requires more extensive
research concerning geographic distribution, as well
as the range of host specificity and other parasite-
host relationships. The short-legged bat tick is,
without a doubt, a species with wide distribution in
the Old World, known from numerous scattered
localities [25–34]. However, full data on the
distribution are lacking, particularly in the context
of correlation with the host distribution, in relation
to the data on the level and seasonal dynamics of
infestation. 

The Polish localities of C. vespertilionis have
been recorded throughout the country, yet the
southern area of Poland has been better studied in
this field [28,35–40]. However, the occurrence of C.

vespertilionis is considered a common phenomenon
in breeding colonies of bats [28] from where the
majority of data have been collected. At the same
time, there are no data on the occurrence of these
mites in other areas, outside of breeding colonies, or
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the occurrence in hosts in the winter period. Bats
can hibernate in huge winter colonies or lonely in
secluded areas, relatively inaccessible to humans,
where exposure to infestation of C. vespertilionis is
smaller. Moreover, handling of hibernating bats is
usually avoided during surveys, as it leads to
arousals and energy lost, thus sampling of their
ectoparasites is rarely possible [41].

Materials and Methods

The study material consisted of 105 bats of the
Vespertilionidae family, representing 12 species:
Eptesicus serotinus (Schreber, 1774), Myotis

daubentonii (Kuhl, 1817), M. dasycneme (Boie,
1825), M. myotis (Borkhausen, 1797), M. nattereri

(Kuhl, 1817) Nyctalus noctula (Schreber, 1774),
Pipistrellus nathusii (Keyserling et Blasius, 1839), P.

pipistrellus (Schreber, 1774), P. pygmaeus (Leach,
1825), Plecotus auritus (Linnaeus, 1758), P.

austriacus (Fischer, 1829), Vespertilio murinus

Linnaeus, 1758. The bats were collected in the period
1999–2017 from 27 sites of the Pomerania and the
Masurian Lake District (Fig. 1). These were either
individuals found dead in winter or summer roosts, or
grounded outside due to various injuries that later
died in captivity when rehabilitation failed. The dead
bats were frozen or were stored in 70% ethyl alcohol
solution. All specimens were analysed for the
presence of C. vespertilionis, using standardized
methods developed for the study of mammal
parasitic arthropods [42]. The standard infestation

Fig. 1. The map illustrating localities of study
Black points illustrate the places where bats not infested by C. vespertilionis were found. Red points shows new
records of C. vespertilionis

Table 1. The number of Carios vespertilionis found on bats in new localities

Collection date
Place of research GPS

data
Species Sex

Number of
C. vespertilionis

26.07.2002
Ostaszewo 

54°13’N 18°58’E
Pipistrellus pipistrellus male 1 

26.07.2002 
Ostaszewo 

54°13’N 18°58’E 
Pipistrellus pipistrellus female 1

02.02.2010 
Elbląg 

54°9’N 19°24’E 
Pipistrellus pipistrellus male 2

01.2012 
Gdańsk 

54°23’N 18°35’E
Pipistrellus nathusii male 1 

15.06.2012 
Ogonki 

54°11’N 17°49’E
Pipistrellus nathusii female 1 

06.07.2015 
Starogard Gdański
53°59’N 18°28’E

Pipistrellus pygmaeus female 96
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parameters were calculated, including prevalence,
mean intensity and the intensity range [43].

Results

Among the 105 examined bats, 6 were infested
by short-legged bat tick, for which the name Carios

vespertilionis has been assumed (Figs 2,3),
compliant with the nomenclature used acc. to the
Fauna Europaea. The total number of collected ticks
was 102 (Table 1), with only larvae being found.

The infestation prevalence was 5.7%, with mean
intensity of 17 individuals per host and intensity
range 1–96. C. vespertilionis was found solely on
Pipistrellus bats, including 4 specimens on 3 P.

pipistrellus individuals, 2 specimens on 2 P. nathusii

individuals and 96 specimens on 1 P. pygmaeus

individual (Table 1).
The ticks originated from 5 localities of the

Pomerania, of which all constitute new
localities/records of the species (Table 1, Fig. 1).
Two bats (P. pipistrellus and P. nathusii), on which
C. vespertilionis was found were collected in winter
period (fed larvae were found), outside of breeding
colonies (Figs 4,5). 

The short-legged bat ticks were recorded
primarily from the body area of the hosts – singular
specimens were found on the abdominal side, in the
case of mass infestation in P. pygmaeus, the ticks

Fig. 2. Larvae of Carios vespertilionis on the female
Pipistrellus pygmaeus

Fig. 3. Gnathosoma of larva Carios vespertilionis

Fig. 4. Fed larva of Carios vespertilionis

Fig. 5. Fed larva of Carios vespertilionis with clearly
visible contents of the intestine
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were located on the abdominal, as well as dorsal
portion and near the head.

Discussion

Bats constitute the second largest mammalian
order. Moreover, they occur in large aggregations
(colonies), which undoubtedly favours the spread of
parasites. Thus, they are characterized by a richness
of parasitic arthropod fauna, among which the ticks
are represented by Argasidae, among others.
However, these are thermophilic mites, preferring
mainly tropical regions, of which only few have
adapted to cooler climate. Thus, only three
Argasidae species have been recorded from Poland
– two related to birds (Argas reflexus Fabricius,
1794 and A. polonicus Siuda et al., 1979) and the bat
specific C. vespertilionis [28,37]. As much as the
northern border for Argasidae distribution in Europe
runs along the 50° of northern latitude [40], in
Poland C. vespertilionis and A. reflexus cross it
significantly and they are noted north of the border
[28,44], although the number of localities is lower
there. In the currently examined bats originating
from 27 localities, C. vespertilionis was found only
from 5 localities, at the lat. approx. 54° N (Table 1),
whereas of the 38 localities previously determined
for Poland as many as 36 were located more or less
to the south of this boundary (47°–53°N) [28,45].

The occurrence of C. vespertilionis on a host in
the winter period observed in the present study is
not a new phenomenon, as larvae of the species
have already been recorded in December [37].
However, not only the sole record of the soft ticks in
the winter appears to be interesting, but the finding
of larvae fed with blood. However, the lack of more
extensive data from the period impedes
interpretation, so as to the frequency of the
phenomenon, although it is common in certain
Ixodidae species wintering on hosts [46,47].
However, determination of the seasonal dynamics
of C. vespertilionis requires considerably more
extensive, long-term study covering much more
abundant material. 

The presented data provide evidence of C.

vespertilionis occurrence in bats also outside of
breeding colonies. However, it is unclear, that these
parasites were recorded only in bats of 3 species of
the Pipistrellus genus, while the study covered 12 bat
species. Indeed, C. vespertilionis is considered to be
a species particularly associated with Pipistrellus

spp., yet it occurs in other Vespertilionidae, and

sporadically in other hosts, even including humans
and pets [27,29,40]. And thus far it has been
recorded from 14 out of 26 bat species distributed in
Poland [48–50], which may indicate its high
ecological adaptability [28].
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