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ABSTRACT
Bangladeshi chiropteran fauna is poorly studied and there is a lack of complete
inventories. A total of 39 species of bats have been reported to occur in the country.
Great Woolly Horseshoe Bat Rhinolophus luctus, (Temmick 1834) has been expected
to occur in northeast Bangladesh based on its presence in north-eastern India and
adjoining areas. However, there had been no published report on the occurrence to
date. We first report the occurrence of R. luctus in a northeastern forest of Bangladesh.
A pair of R. luctus were spotted opportunistically and photographed on September
4, 2019 along the shoreline of a rocky stream in Patharia Hill Reserve Forest while
surveying non-human primates. This forest is an important reservoir for several
globally threatened species in northeast Bangladesh though the characterization
of its biodiversity is yet incomplete. Further study into the regions faunal diversity
may reveal additional species, particularly the bats. So, complete assessments of
the conservation status of Bangladeshi bat fauna is urgently needed to implement
effective conservation measures.

Inventories are critical tools to aid in resource planning
and species conservation (Morrison et al. 2008). Even basic
information on the distribution of species and habitats in
an area can then help design management plans to protect
or enhance conditions for desired species, whether they
are threatened or endangered species or those valued for
consumptive or non-consumptive reasons (Morrison et al.
2008). Regarding inadequate and incomplete inventories,
opportunistic sightings can reveal not only presence but
also provide realistic abundance estimation of illusive fauna
like Felids while collecting data on other species (Borries &
Koenig 2014). Yet opportunistic sightings data has its flaws,
including the lack of data on species absences and unequal
sampling effort, though these data may still provide reliable
information on the distribution of species and complement
localized, hypothesis driven research (Okes & O’Riain 2019).
So, where possible opportunistic sightings data should be
validated against traditional methods to determine their
value for long term monitoring programs especially for the
poorly studied taxa (Okes & O’Riain 2019).
Bats are one of the most poorly studied mammal groups
(Frick et al. 2019). Bats are often persecuted since they serve
as reservoirs of the precursors of several deadly viruses (Hu
et al. 2015). The ongoing pandemic of acute respiratory
syndrome originating in Wuhan, China in December 2019
was caused by SARS-CoV-2 that shared 96% identity with a
bat-borne coronavirus at the whole-genome level (Andersen
et al. 2020, Zhou et al. 2020). Only a few bat viruses can
spillover from animals to human through direct contact,
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which increases their epidemic potential (Hu et al. 2015,
Zhou et al. 2020). However, bats provide important ecological
roles such as pollination, pest control and seed dispersal
that leads to natural forest growth (BCI 2020). Ecologically
and taxonomically bats form a diverse group accounting for
roughly a fifth of world’s mammalian diversity, with almost
1400 species now recognized (Burgin et al. 2018, Frick et al.
2019). Lamentably over a third of bat species assessed by
the International Union for Conservation of Nature (IUCN)
are considered threatened or data deficient, and more than
half of the species have unknown or decreasing population
trends (Frick et al. 2019). Moreover, there is a paucity of bat
research in the regions of the world with the greatest bat
diversity that impedes conservation (Frick et al. 2019). The
Asian region boasts about 450 species of bats (BCI 2020).
Among the southeast Asian countries, Indonesia has the
highest number of bats - 219 species (BCI 2020) and India
represents about 125 species that is the highest among
south Asian countries (Srinivasulu et al. 2010).
Bangladesh is positioned at the eastern end of the
Indian subcontinent (Stanford 1991). This region forms a
junction of two biogeographic realms- the Indo-Himalayas
and Indo-China subregions that form a transitional zone
for the flora and fauna of the subcontinent and that of
Southeast Asia (Stanford 1991). However, chiropteran
fauna in Bangladesh is poorly studied (Saha et al. 2015,
2017a). Khan (2001) reported a checklist of 31 species of
bats in Bangladesh, whereas Molur et al. (2002) reported
34 species. Later, Sarker & Sarker (2005) reported that 29
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species occurred in Bangladesh. While reviewing the existed
documents of the country’s chiropteran fauna, Srinivasulu
& Srinivasulu (2005) concluded that 38 species occurred in
Bangladesh. After almost ten years, Khan (2015) updated
the checklist and mentioned 33 species of bat found in the
country. Finally, a total of 35 species of bats were reported
in Bangladesh including eight newly recorded species (IUCN
Bangladesh 2015). While three species were recently added
to the country’s inventory (Saha et al. 2017a, 2017b, Khan
2018, Mia et al. 2019). Several species namely, Lesser
Mouse-tailed Bat Rhinopoma hardwickii, Little Nepalese
Horseshoe Bat Rhinolophus subbaidius, Egyptian Freetailed Bat Tadaridaa egyptiaca, and Tail-less Leaf-nosed
Bat Coelops frithii were included in the country checklist as
the ‘data deficient’ species though the occurrence of these
species are still doubtful and requires further review (IUCN
Bangladesh 2015). Although several other species such
as the Horseshoe Bat Rhinolophus pearsonii, Thick-eared
Bat Eptesicus pachyotis, Papillose Woolly Bat Kerivoula
papillosa, Savi’s Pipistrelle Hypsugo savii and Harlequin Bat
Scotomanes ornatus were reported to occur in the country
but were not considered for status assessment due to a lack
of confirmed records, voucher specimens or photographic
evidence (IUCN Bangladesh 2015). Moreover, the Great
Woolly Horseshoe Bat Rhinolophus luctus was evidently
reported to occur in Bangladesh (Chowdhury 2013) but was
not included in the checklist of IUCN Bangladesh (2015).
Hence, it is clear that the bat fauna in Bangladesh is poorly
understood with limited information on their distribution,
status, and ecology (Molur et al. 2002, IUCN Bangladesh
2015). Here, we report the occurrence of Rhinolophus luctus
in Northeast Bangladesh based on photographic evidence of
a pair from Patharia Hill Reserve Forest.
Patharia Hill Reserve Forest (~60 km2) is situated in the
Moulvibazar district under Sylhet division in north-eastern
Bangladesh (Rahman 2017). The geopolitical boundary
between India and Bangladesh has divided the forest
connectivity except for an Elephant (Elephas maximus)
corridor. The area is hilly with numerous streams passing
through the landscape. The forest is semi-evergreen
dominated by bamboos (Bambusa spp.). Expansion of tea
gardens, lemon gardens and other monoculture plantations
has catalysed deforestation of natural forest cover (Ahmed
et al. 2020). Illegal hunting for meat and live animal trading
by local communities threatens many animals in the forest
(Ahmed et al. 2020). Moreover, the forest is not wellexplored, and cataloguing of species diversity have been
inadequate.
We conducted one-week field surveys in September
of 2019 at Patharia Hill Reserve Forest to assess the
globally endangered Western Hoolock Gibbon (Hoolock
hoolock) population. On September 4, 2019, at 15:55h
while surveying along the shoreline of a rocky stream, we
opportunistically discovered a pair of horseshoe bats (Fig.
1) under the shade of a bamboo thicket (24°32’43.86”N,
92°13’35.36”E). The individuals were hanging approximately
8 m above the ground. We did not have permission or the
necessary mist nets to capture and measure the specimens.
Thus, we took high-resolution images using NIKON D3200
Camera with 55-300mm lens. The species was identified
as Rhinolophus luctus following external morphological
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characters described by Csorba et al. (2003). This was based
on diagnostic characters such as pronounced circular basal
lappets (Fig. 1A); the tip of the sella (flat, lid-like structure at
the centre of the nose) was pointed and angled forwards,
reduced and rounded off connecting process; they had
a well-developed lancet (triangular portion at the tip of
the nose) with rounded off the tip (Fig. 1C); and the large
horseshoe that covers the lips on all sides (Fig. 1B) (Csorba
et al. 2003, Baniya et al. 2019).
The Family Rhinolophidae is represented globally by
a single genus, Rhinolophus with 87 species in 15 species
groups based on close morphological relationships (Csorba
et al. 2003, Soisook et al. 2015). Rhinolophus luctus is
listed under the trifoliatus group with 4 other species- R.
beddomei, R. sedulus, R. formosae and R. trifoliatus (Csorba
et al. 2003). External morphology of R. luctus is very similar
to R. beddomei but separated by their size and geographic
distribution (Menon 2014). R. luctus is larger than R.
beddomei (Menon 2014). R. beddomei is distributed only in
Southern India and Sri Lanka (Srinivasulu & Srinivasulu 2019)
whereas R. luctus has a widespread distribution in South
Asia, southern China and South East Asia from sea level to an
elevation of 1,600m (Thong et al. 2019) (Fig. 2). R. luctus is
larger than Rhinolophus sedulus (Baniya et al. 2019), and the
latter species is distributed in the far southeast-Peninsular
Malaysia, Indonesia, and Brunei (Hutson & Kingston 2008).
R. luctus can be further separated from R. trifoliatus by the
non-yellowish colour of the dark nose leaf and ears (Csorba
et al. 2003). R. formosae was once considered as a subspecies
of R. luctus, due to its distinct morphology and endemism
to Taiwan (Csorba et al. 2003), but it is now considered a
separate species (Huang et al. 2019). All the members of
the trifoliatus group have laterally projecting lappets at the
base of the sella (Csorba et al. 2003, Baniya et al. 2019).

Fig. 1 - A) and B) Rhinolophus luctus with pronounced circular basal
lappets and large Horseshoe, C) Tip of the sella pointed and angled
forwards, reduced and rounded off connecting process, welldeveloped lancet with rounded off the tip, D) The R. luctus pair at
Patharia Hill Reserve Forest, Bangladesh.
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Fig. 2 - Global distribution of Rhinolophus luctus (Thong et al. 2019) and Rhinolophus beddomei (Srinivasulu & Srinivasulu 2019)
along with the R. luctus record in northeast Bangladesh. (Source: www.iucnredlist.org by following their terms and conditions
for scientific publication only).

Although R. pearsonii of the pearsonii group is similar to the
juvenile R. luctus, they lack basal circular lappets (Acharya
et al. 2010).
The genus Rhinolophus is represented by 20 species
in South Asia (Srinivasulu et al. 2010). Only five species
(R. affinis, R. pusillus, R. lepidus, R. subbadius and R.
luctus) have been reported from Bangladesh including the
unconfirmed occurrence of R. subbadius (Chowdhury 2013,
Saha et al. 2017a, Khan 2018, IUCN Bangladesh 2015).
Additionally, R. pearsonii was excluded in IUCN Bangladesh
(2015) due to lack of sufficient data. The R. luctus was
predicted to occur in Bangladesh based on its presence
in north-eastern India and adjoining areas (Khan 2001).
Chowdhury (2013) first confirmed the presence of R. luctus
in Bangladesh based on the photographic evidences from
Chittagong Hill Tracts. Despite the published record, IUCN
Bangladesh (2015) did not include the species in the country
checklist. Moreover, mentions of the presence of R. luctus
in Bangladesh reported by Molur et al. (2002), Srinivasulu &
Srinivasulu (2005), Srinivasulu et al. (2010) and Thong et al.
(2019) were referred to the prediction of Khan (2001). It was
further mentioned that R. luctus is likely to present in the
evergreen/mixed evergreen forests of the country but “no
sight record” (Khan 2015, 2018). In fact, no other report had
been found towards its confirmed occurrences in Bangladesh
to date except an unpublished photographic evidence. So,
the present record from Patharia Hill Reserve Forest is the
first published report of R. luctus in northeast Bangladesh.
The closest reported distributional record for the species is
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reported from the Indian side of Patharia Hill Reserve forest
(Talukdar & Choudhury 2017).
R. luctus is a forest-dwelling bat (Bates & Harrison
1997), recorded roosting solitarily or in pairs in large caves,
rocky outcrops, overhanging ledges, and large hollow trees
(Molur et al. 2002, Baniya et al. 2019). The populations of
many species, mostly forest dwellers, are in steep decline
in Bangladesh having faced habitat destruction in recent
decades (IUCN Bangladesh 2015). However, R. luctus is
considered less sensitive to disturbance than other forestdwelling bats, for example in Nepal it has shown to be
unaffected by intense noise pollution (Baniya et al. 2019).
Similarly, our sighting was also in a disturbed and logged
mixed evergreen hill forest where natural forest cover is
being substituted gradually by agricultural conversion to
monoculture plantations. Globally R. luctus is listed as ‘Least
Concern’ species but its ecology is poorly known (Thong
et al. 2019). Hence, the species might be threatened by
deforestation due to logging, agricultural development,
plantations, and forest fires, which affect both prime
foraging habitat as well as roosting habitats (Thong et al.
2019). Therefore, further research is required on the ecology
of the species, including density, habitat preference and diet
in Bangladesh. Until then, the species can be considered as
‘Data Deficient’ in Bangladesh according to the guideline of
IUCN Bangladesh (2015).
Although the forest cover of Patharia Hill Reserve Forest
is degrading rapidly, it is still considered one of the last
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wildernesses in Bangladesh that support many threatened
wildlife species, including the globally ‘Endangered’ Phayre’s
Langur Trachypithecus phayrei (Ahmed et al. 2020), Hoolock
Gibbon Hoolock hoolock (Muzaffar et al. 2007) and Asiatic
Elephant Elephus maximus (Talukdar & Choudhury 2017).
Several pockets of natural vegetation within the forest reserve
remain untouched by anthropogenic degradation and the
forest adjacent to the India-Bangladesh border remains free
from logging. Ahmed et al. (2020) recommended upgrading
the protection status of the forest to conserve its diverse
and threatened fauna. Thus, immediate investigations
and assessment of the faunal diversity and their status in
Patharia Hill Reserve Forest should be initiated. Particularly,
an inventory on the bats in the rapidly degrading Patharia
forest is pivotal to initiate conservation measures for these
species. Moreover, the habitats bats occupy in the country
are already under a myriad of anthropogenic threats. So,
an urgent holistic approach is recommended to prepare
an inventory and distributional data of the bat fauna in
Bangladesh to formulate an action plan for their sustainable
conservation.
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