New Record of a Phoretic Pseudoscorpion Species, Cheiridium museorum (Leach, 1817)
(Pseudoscorpiones: Cheiridiidae) Associated with Pelage of the Indian Pipistrelle, Pipistrellus
coromandra (Gray, 1838) (Chiroptera: Vespertilionidae) in Lakhimpur-Kheri, Uttar Pradesh,
India

ABSTRACT

Thirty seven pseudoscorpion specimens were collected from abdominal furs of the little Indian bat
(Pipistrellus coromandra) captured from six different roosts in Lakhimpur-Kheri, Uttar Pradesh, India.
Out of 25 captured bats, seven bats (two males and five females) were found to be associated with
pseudoscorpions. Collected pseudoscorpion species was identified as Cheiridium museorum (Leach,
1817). It was a new record of phoretic association of pseudoscorpion species with pelage of the
Indian Pipistrelle, Pipistrellus coromandra (Gray, 1838) (Chiroptera: Vespertilionidae). This phoretic
association was found as commensalism and for the purpose of food and distribution.
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1. INTRODUCTION

Pseudoscorpions are one of the oldest ancestries of terrestrial arthropods which belong to class
Arachnida and order Pseudoscorpiones (Shear, 1991; Shear et al., 1989). They are tiny (2 to 8mm in
length), secretive arachnids that live in moist places, crevices of rocks, leaf litter, old books, under tree
bark and other sheltered habitats (Jones, 1970; Weygoldt, 1969; Witt & Dill, 1996). They are found in
natural and man-made habitats. Some species of pseudoscorpions live in the nests of birds
(Bhattacharyya, 1990; Turienzo et al., 2010) and rodents (Rodentia: Muridae) (Beier, 1948; Francke &
Villegas-Guzman, 2006; Hoff & Clawson, 1952) whereby they get shelter and food from the nest by
feeding on ectoparasites such as larval and adult fleas (Rathaweera et al., 2010; Thanee et al., 2009).
Some pseudoscorpion species are also found to be associated with mammals. They occur mostly
reported from Asia, Africa and Australia (Beier, 1948). Lasocherenes sp. was recorded in caves
related to bat guano and in mammal nests (Beier, 1948, 1963). Three pseudoscorpion species,
Chelifer cancroides (Linnaeus, 1758), Dinocheirus panzeri (C.L. Koch, 1837) and Allochernes wideri
(C.L. Koch, 1843) were recorded from mammal nest in Slovakia.

Pseudoscorpions are an important group of predators which occupy almost all terrestrial habitats and
feed on a variety of small arthropods (mothlarvae of clothes, beetle larvae of
carpet, booklice, ants, mites and small flies). They have less developed eyes and kill the prey using
trichobothria on their pedipalps. Prey are captured with the help of pedipalps and moved to the
chelicerae (Weygoldt 1969; Witt & Dill 1996). Verner (1959) published the first record of Diplotemnus
insolitus (Chamberlin, 1933) (Pseudoscorpiones: Atemnidae) from guano of Myotis myotis
(Borkhausen, 1797) and Myotis oxygnathus (Monticelli, 1885) (Chiroptera: Vespertilionidae). Kovac et
al., 2007 reported Neobisium carcinoides (Hermann, 1804) (Pseudoscorpiones: Neobisiidae) from
guano of bat colony in a cave.

There are only two records of pseudoscorpion species from India. Megachernes himalayensis
(Ellingsen, 1914) was recorded from the northern regions of Uttarakhand (Ellingsen, 1914) and
Jammu and Kashmir (Beier, 1978). Despite of previous records of pseudoscorpions in India, the
distribution, abundance and the life history of pseudoscorpions is poorly known. The presence of
pseudoscorpions on the pelage of bats and their roosts in India has not been reported previously.
This study was conducted to investigate pseudoscorpion species associated with bats in Lakhimpur-
Kheri, Uttar Pradesh, India.

2. MATERIALS AND METHODS

The research on the association of pseudoscorpion species with bats was carried out in Lakhimpur-
Kheri, Uttar Pradesh, India during the period of 2013 to 2018. Pseudoscorpions were collected from
the abdominal furs of the little Indian bat, Pipistrellus coromandra. The specimens were preserved in
70% ethyl alcohol and studied as permanent slide mount (Gardner, 1996). The camera lucida
microscope was used for their morphological measurements. All pseudoscorpion specimens were
identified using the key of Christophoryova et al. (2011). Permanent slides of all pseudoscorpion
specimens were deposited to Biodiversity and Wildlife Laboratory, Department of Zoology, University
of Lucknow, Uttar Pradesh, India.

3. RESULTS AND DISCUSSION
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A total of 37 pseudoscorpion specimens were collected from the dorsal and ventral furs of Pipistrellus
coromandra captured from six different roosts in Lakhimpur-Kheri, Uttar Pradesh, India in 2017-2018
(Fig. 1). Out of 25 captured bats, seven bats (two males and five females) were found to be
associated with pseudoscorpions. The specimens were mostly collected from the abdominal furs of
bats. Collected pseudoscorpion species was identified as Cheiridium museorum (Pseudoscorpiones:
Cheiridiidae). The body was teardrop-shaped and colour ranged from yellowish to dark brown
however, the pedipalps are typically dark brown. They were measured 0.89 to 1.36 mm in length. The
pedipalps were very long (longer than body), measuring 0.97 to 1.64 mm when extended. The
abdomen had 12 segments, but only 10 of which were easily visible (Fig. 2). All four pairs of legs (I-1V)
had equal number of segments (coxa-femur-tibia-tarsus) and coxal spines were absent. Palpal chela
had two fingers of which one was immovable and other movable with two trichobothria. Venom
apparatus located in non-movable chelal finger. The tergites and sternites were partly divided. All legs
(I-IV) had only one tarsal segment. Carapace was triangular in shape with one pair of eyes at its
anterior margin. Femur of pedipalp was not widened at its base and its width was the same
throughout its length. The lateral part of tergite had smooth margin and contained pigment granules
that were interlaced together (Fig. 3).

Cheiridium museorum (Leach, 1817) is a species with a wide geographical distribution. It can be
found in several types of habitats: under stones, under bark, mature dunes, dead leaves and mosses
in Abies forest, under bark of Populus trees and holes in Prunus trees with nest of Lasius sp.
(Nassirkhani, 2015). It occurs in synanthropic habitats, such as houses, shops, barns, grain-stores,
and stables, as well as in the nests of domestic birds, such as house sparrows, pigeons, barn
swallows, and house martins (Christophoryova & Cervena 2020). It used their pedipalps to capture
and seize the prey as well as to grip and hang on the furs of bats. This pseudoscorpion species was
found only to be associated with those bats that were heavily infested with ectoparasites (Argasid
ticks). No specimens were recorded on bats that were not infested with ectoparasites.
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Fig. 1. The Little Indian Bat (P. coromandra)
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Fig. 2. Cheiridium museorum (Leach, 1817) .
collected from the pelage of P. coromandra
Scale bar: 1 mm.
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Fig. 3. Key morphological characters of Cheiridium museorum; A. Pedipalp (arrow shows venom
apparatus in non-movable chelal finger); B. Triangular carapace; C. Lateral margin of male tergites;
D. Coxal spines; E. Legs I-IV having equal number of segments with one tarsal segment

CONCLUSION

Previous studies revealed that pseudoscorpions are not the ectoparasites of bats. They are tiny
arachnids that live in a wide range of natural and man-made habitats where sufficient moisture is
present. In India, the presence of pseudoscorpions on the bats has not been reported previously. This
is a new record of phoretic association of Cheiridium museorum with the pelage of the little Indian bat,
Pipistrellus coromandra in India. Krumpal and Cyprich (1988) reported this association as a regular
phenomenon of pseudoscorpions seeking for bird nests as a food source, a refuge and a breeding
location. Species of Megachernes were found to be obligate commensals with mammals, occurring in
their nest and phoretically in their pelage (Beier, 1948; Martens, 1975; Durden, 1991). Shimada et al.
(2023) reported phoretic behavior of the pseudoscorpion, Megachernes ryugadensis on the Japanese
wood mouse, Apodemus speciosus. On the basis of these previous studies, the association of this
pseudoscorpion species with bats was analyzed and found that they exhibit a form of commensalism
(Phoresis) with bats. They regularly visit the furs of bats for food source and shelter where they feed
on larvae and nymphs of bat flies, ticks or mites. This association may be considered as obligate
commensalism with bat species.

The current manuscript brings the first concrete data about the presence of this pseudoscorpion
species on the pelage of bats in India. The phoresy of Cheiridium museorum on the abdominal furs of
the Indian pipistrelle, Pipistrellus coromandra (Gray, 1838) is recorded for the first time in India and is
a valuable contribution from a scientific point of view.
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