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ABSTRACT

Understanding species diversity and species distributions across the region provides
a crucial baseline for developing effective conservation plans. Several checklists
of bats of Kerala have already been published in combination with other mammal
groups. However distribution data has been largely unavailable. A comprehensive
bat survey was conducted at 43 different locations across various protected and non-
protected areas of Kerala. Bats were monitored using harp traps (398 trap-nights),
mist nets (51 trap-nights) and direct roost visits. Our sampling yielded a total of
42 species from 23 genera and seven families, of which three species (Barbastella
darjelingensis, Hesperoptenus tickelli and Kerivoula hardwickii) are new records for
Kerala and four Vespertilionid species belong to the genus Harpiocephalus, Kerivoula,
Murina and Tylonycteris are potentially undescribed species. Previous records of 41
species were also gathered from various literature sources but six of these were not
detected during our survey. After collating all the available data, here we produce
the first comprehensive review on the distribution and occurrence of 48 bat species
in Kerala (20 Vespertilionids, 6 Pteropodids, 6 Hipposiderids, 5 Rhinolophids, 3
Emballonurids, 3 Molossids, 2 Megadermatids, 2 Miniopterids and 1 Rhinopomatid).
Regional assessment based on the occurrence data further classified bat species into
rare (16 spp.), common (13 spp.), abundant (9 spp.), however the status of remaining
10 spp. remains unknown. We also present a simplified dichotomous key for the
identification of bats in Kerala.
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INTRODUCTION

The Western Ghats (WG) mountain range of peninsular
India is identified as one of the major bat hotspots in India
with 63 species (Raman & Hughes 2020). The southern part
of the WG harbours rich biodiversity and higher endemicity
in terms of both flora and fauna than the rest of the Ghats
region (Gimaret-Carpentier et al. 2003, Dahanukar et al.
2004, Pascal et al. 2004, Davidar et al. 2007, Raman et al. In
review). The majority of the southern WG region lies within
the political boundary of Kerala (Nair 1991). In the last few
decades, much of the natural habitats of WG has been
transformed due to habitat modification (Gadgil et al. 2011).
Alteration in land use and changing climatic conditions have
likely influenced the distribution and habitat use of various

species, including bats (Hughes et al. 2012, Frick et al. 2020,
Raman et al. 2020a). Over 1400 species of bats have so
far been described globally (Wilson & Mittermeier 2019),
constituting over 50% of mammal species in tropical forests
(Davison & Zubaid 2007). Many bat species exhibit specific
habitat associations which means they are potentially good
bioindicators of an ecosystem’s health (Jones et al. 2009).
They provide crucial ecosystem services as seed dispersers,
pollinators, controlling pest-insect populations and for
recycling nutrients (Ramirez-Francel et al. 2021). Hence,
knowledge of different species’ distributional ranges is
important for conservation decision planning.

Systematic studies of bats in India started during the
second half of the 19™ century and this time is considered
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the golden era of Indian chiropterology (Saikia 2018). The
comprehensive work conducted by Bates & Harrison (1997)
is considered to be the fundamental reference for bat
research in India. They summarised all the previous work
and provided detailed taxonomic descriptions along with
the distribution of 109 bat species in India. Unlike other
tropical regions, bat diversity in this region is comparatively
low (Alves et al. 2018). Recently Saikia (2018) reported
127 bat species from India but the number is increasing
with discoveries of new species and range extensions. For
example, Myotis frater (Chakravarty et al. 2020), Phoniscus
jagorii (Raman et al. 2020b) and Eudiscopus denticulus
(Saikia et al. 2021) were very recently recorded from India,
demonstrating bat richness in India is underestimated and
further surveys can boost the species richness in this region.
In recent years, bats researchers in India have focused more
on echolocation studies (Thabah et al. 2006, Chattopadhyay
et al. 2010, Raghuram et al. 2014, Wordley et al. 2014,
Deshpande & Kelkar 2015, 2019, Srinivasulu et al. 2015a,
Srinivasulu et al. 2015b, 2016, Srinivasulu & Srinivasulu
2017, Chakravarty et al. 2020, Raman & Hughes 2020,
Prakash et al. 2021a); DNA barcoding (Thabah et al. 2006,
Karuppudurai et al. 2007, Rajan et al. 2009, Kanagaraj et al.
2010, Chinnasamy et al. 2011, Chattopadhyay et al. 2012,
Ruedi et al. 2012, Chattopadhyay et al. 2016, Chakravarty
et al. 2020, Chattopadhyay et al. 2021); habitat suitability
modelling (Wordley et al. 2015, Debata et al. 2019, Raman et
al. 2020a); functional traits (Wordley et al. 2017, Chakravarty
et al. 2021); radiotelemetry (Prakash et al. 2021b), and
zoonotics (Yadav et al. 2012, Mani et al. 2017, Paul 2018, Br
et al. 2019, Dovih et al. 2019, Plowright et al. 2019, Yadav et
al. 2019), which highlights increasing interest and effort into
bat research in India.

Several published checklists of bats include Kerala
as part of a broader region and/or in combination with
other mammal groups (Bates & Harrison 1997, Nameer
2000, 2015, Nameer et al. 2001, Dinesan et al. 2004, Easa
& Ramachandran 2005, Korad et al. 2007, Dinesan et al.
2010, Menon 2014, Plowright et al. 2019, Raman & Hughes
2020). However distribution data is largely unavailable.
Intermittent surveys have been carried out by researchers
and scientists from various institutes and these have
contributed significantly to the taxonomy and geographical
distribution of bats in this region (Deshpande & Kelkar
2015, 2019, Nameer et al. 2016, Srinivasulu & Srinivasulu
2017). To our knowledge, a comprehensive checklist of
bats specifically for Kerala has never been published. Few
studies also show that bats in this region are facing severe
threats. For instance, WG endemic and endangered Latidens
salimalii is highly habitat-specific and is at risk of habitat loss
due to changing climatic conditions (Raman et al. 2020a).
The recent Nipah outbreak also added to the existing threat
to bats of this region (Plowright et al. 2019). It is therefore
timely to intensively resurvey to gather information on
current bat diversity and their distribution. With this
background, we conducted a detailed bat survey in Kerala
to record the current distribution and compiled information
from secondary sources. The present study will therefore
expand the current knowledge of past-present distributions
and habitat usage of all the known bats in Kerala to form the
basis for developing suitable conservation plans.

MATERIALS AND METHODS

Study area and sampling sites

Kerala state is located in southern India along the Arabian
Sea (8°17'-12°47’N and 74°52'-77°224’E) with a total extent
of 38,852 sq. km and an elevation ranging from 0-2695m
(Fig. 1). Located within the humid equatorial tropics, Kerala
is characterized by high rainfall and humidity. Annual rainfall
varies from 1,520 to 4,075mm, and the temperature ranges
from 19.8°C to 36.7°C. It is estimated that around 28% of
the land area is forested, of which tropical wet evergreen
and semi-evergreen constitutes 34.28%, tropical moist
deciduous (31.97%), tropical dry deciduous (3.46%),
montane sub-tropical temperate sholas (3.42%), grasslands
(4.43%) (KFD 2015, FSI 2019). Sampling sites were identified
at every one-degree latitude starting from 8.5°N to 12.5°N.
Systematic sampling was conducted from July 2017—-June
2019 at 43 different locations across varying elevations
and in two different habitats (evergreen and deciduous)
in Kerala. More details on sampling sites are provided in
Supplementary Material Table 1.

Primary data collection

Sampling was carried out using a pair of four-bank harp
trapsofthedimensions 1.5mwide, 2.2mhigh, 7.5cm between
each of four frames, 2.5cm between vertical monofilament
fishing lines, and four-shelved mist nets of 38mm mesh size.
Harp traps were open throughout the night (398 trap-nights)
while the mist nets were deployed between 18:00-21:00
hours (51 trap-nights). Local people provided information
on the location of active roosts which were then sampled
using a hand net. Once captured, standard morphometric
measurements were taken immediately after capture at the
study sites for species identification (Bates & Harrison 1997).
These included forearm length (FA; from the extremity of
the elbow to the extremity of the carpus with wings folded),
head-body length (HBL; from the tip of the snout to the
base of the tail), tail length (TL; from the tip of the tail to its
base adjacent to the anus), ear length (E; from the tip of the
pinna to the lower border of the external auditory meatus),
and the hind foot length (HF; from the extremity of the
heel to the extremity of the longest claw, excluding hairs).
All the measurements were taken to the nearest 0.1mm
accuracy using an SPI electronic calliper. The individuals
were released at the sampling sites after recording their
respective echolocation calls. Acoustic parameters of
various echolocating bats are available at Raman & Hughes
(2020) (Supplementary Material 1). Voucher specimens of
unambiguous species and wing punches were preserved in
ethanol and deposited at Museum at College of Forestry,
Kerala Agricultural University (KAU). The sampling and
handling of bats was conducted by following the standard
protocol (Sikes & ACUC 2016). Species-level identification
was conducted using morphometric keys (Bates & Harrison
1997, Francis 2008, Srinivasulu et al. 2010) and a regional
echolocation call library (Raman & Hughes 2020).

Secondary data collection

Aliterature review was conducted for the period between
January 2020 and April 2021. The dataset was compiled
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Fig. 1 - Location map of the study area. Colour gradient (light green
to dark green) indicates low to high elevation, red dots indicate the
sampling sites.

based on the literature collated from Google Scholar (https://
scholar.google.com), PubMed (https://pubmed.ncbi.
nlm.nih.gov/), self-archived ResearchGate (https://www.
researchgate.net) and personal communications with bat
experts working in Kerala. We used the keywords (bat* OR
Chiroptera) AND (Kerala* OR Western Ghats OR South India
OR Peninsular India) to screen the literature. To maximize
the output for our dataset, we also incorporated technical
reports published online and survey reports submitted to
the state forest department. Specimen collections at the
Natural History Museum of KAU and the Zoological Survey
of India were examined as part of this study. Citizens who
took explicit bat pictures and posted them on various social
media platforms were personally contacted for respective
location details. The pictures were carefully examined
and included in the dataset after taking consent from the
relevant person.

Regional assessment

In the present study, the regional status of each bat
species was determined and categorized as ‘rare’ (known
only from < 9 locations), ‘common’ (10-19 locations)
and ‘abundant’ (> 20 locations). However, due to the
inadequacy of aerial sampling, Molossids, Emballonurids
and Rhinopomatid were underrepresented and hence were
classified as ‘unknown’. The geographical distribution of
each species was visualised using the diagram function of
QGIS 3.18 Ziirich (QGIS Development Team 2021).

RESULTS

Systematics

The survey recorded a total of 1,555 individuals of
42 species from 43 sites distributed across Kerala. This
includes three new records (Barbastella darjelingensis,
Hesperoptenus tickelli and Kerivoula hardwickii) and
four potentially new species belonging to the genera
Harpiocephalus, Kerivoula, Murina and Tylonycteris. Of all
bats we recorded, 75% of records were from five species:
Rhinolophus indorouxii (21.29%), Rhinolophus lepidus
(18.78%), Hipposideros speoris (14.15%), Miniopterus
pusillus (13.38%) and Hipposideros pomona (7.40%)
(Supplementary Material Fig. 2). The literature review also
revealed the presence of 41 species from Kerala. Hence the
overall bat diversity of Kerala is now 48 species belonging
to nine families (20 Vespertilionids, 6 Pteropodids, 6
Hipposiderids, 5 Rhinolophids, 3 Emballonurids, 3 Molossids,
2 Megadermatids, 2 Miniopterids and 1 Rhinopomatid).
Based on the number of occurrence records, we categorised
9 species asabundant, 13 ascommonand 16 asrare (Table 1).
Due to insufficient evidence, the remaining 10 species were
categorised as ‘unknown’. The taxonomy and nomenclature
of this section largely follows Wilson & Mittermeier (2019)
and Simmons & Cirranello (2021). A simplified dichotomous
key for the identification of bat species seen in Kerala and
its adjoining regions is given in Supplementary Material 1.
Table 2 provides external measurements of the bats we
examined, and changes in the taxonomy of some species
are provided as notes. We discuss these cases in detail and
highlight the importance of further surveys to determine
their occurrences and resolve the taxonomy of bat species
in WG with implications for conservation priorities. Here
we used the abbreviations for National Park (NP), Wildlife
Sanctuary (WLS), Biological Park (BP), Bird Sanctuary (BS),
Tiger Reserve (TR), Reserved Forest (RF) and Forest Division
(FD) wherever applicable.

Species Account
Family Pteropodidae

Old world fruit bats or Pteropodidae are a diverse group
of bats, distributed throughout the tropical regions of Africa,
Asia and Indo-Australia (Hill & Smith 1984). The fruit bat
diversity of Kerala is represented by six species belonging to
five different genera: Cynopterus (2 species), Eonycteris (1
species), Pteropus (1 species), Rousettus (1 species) and the
monotypic Latidens. Fig. 2 shows the distribution records
of Pteropodids in Kerala. A brief note on the taxonomy and
nomenclature of Pteropus medius is also provided below.

Cynopterus brachyotis ceylonensis (Gray, 1871)
Lesser Short-nosed Fruit Bat

Previous records: Silent Valley National Park,
Parambikulam TR (Das 1986, Dinesan et al. 2004, Menon
2014)

New records: Agasthyavanam Biological Park, Periyar TR,
Eravikulam NP, Mathikettanshola NP, Chimmony WLS, Peechi
WLS, Nelliyampathy RF, Meppady RF, Elayerithitta (Kannur)
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Note: Five lineages of C. brachyotis complex were
described from South and Southeast Asia. Phylogenetic
analysis shows that the southern India-Sri Lanka population
(C. b. ceylonensis) could be a potential new species and
further studies are required for resolving the taxonomic
ambiguity (Campbell et al. 2004, Campbell et al. 2006,
Jayaraj et al. 2012). During the present study, a total of five
individuals were caught in mist-nets and one individual in a
harp trap within dense forest. The species was also found
roosting in an abandoned well at Wayanad with a colony
size of 12. A mixed colony of C. b. ceylonensis, Miniopterus
fuliginosus and Rhinolophus pusillus was also recorded
inside a laterite stone cave located at Elayerithitta (northern
Kerala).

Cynopterus sphinx (Vahl, 1797)
Greater Short-nosed Fruit Bat

Previous  records:  Trivandrum  (Azhoor, Kalli),
Shendhuruni WLS, Kumarakom, Thattekkad BS, Ernakulam,
Chimmony WLS, Peechi WLS, Thrissur District (KAU campus,
Cherpu, Paralam, Kodanur, Venginissery, Chenam, Chirakkal)
(Andersen 1912, Bates & Harrison 1997, Easa et al. 2001,
Dinesan et al. 2004, Cyriac et al. 2005, Menon 2014)

New records: Neyyar WLS, Arippa (Kollam), Periyar TR,
Mathikettanshola NP, Pampadumshola NP, Anamudishola
NP, Cherthala, Vaikom, Peechi WLS, Nelliyampathy RF,
Silent Valley NP, Waynad WLS, Meppady RF, Ranipuram RF
(Kasaragod)

Note: The species is observed from the plains to high
elevational regions of Kerala. In Wayanad and Ranipuram,
day roosting of nine and seven individuals respectively were
observed in live tents constructed in palm leaves, while in
Arippa (Kollam) the species was found roosting inside cracks
in coconut palm (Cocos nucifera). Predation of C. sphinx by
WG endemic Malabar Grey Hornbill (Ocyceros griseus) is
also recorded from Arippa (Amal et al. In press).

Eonycteris spelaea (Dobson, 1871)
Lesser Dawn Bat

Previous records: Parambikulam TR (Nameer et al. 2016)

New records: Agasthyavanam BP, Vithura (Trivandrum),
Sholayar RF

Note: Until 2019, the species was known only from
a single locality in central Kerala (Nameer et al. 2016).
However, this study shows it is also distributed in the
southern regions of Kerala. Of the four individuals trapped,
one individual was recorded from a rubber plantation
located at Vithura (Trivandrum) while the other individuals
were from evergreen forests. Presence of kidney-shaped
glands on either side of the anal opening, the absence of
a second digit claw, an elongated and narrow muzzle with
protrusible tongue all make E. spelaea easily distinguishable
from other fruit bats of this region (Bates & Harrison 1997,
Francis 2008, Srinivasulu et al. 2010). In Southeast Asia,
the species is known to roost in large colonies in caves
and other man-made structures (Waldien et al. 2020), in
association with other cave-dwelling bats such as Rousettus
leschenaultii, Hipposideros lankadiva and Hipposideros

speoris (Bates & Harrison 1997). However, the present
study failed to observe any roosting sites and the restricted
distribution means it qualifies as a rare species in Kerala. We
recommend further cave surveys to identify roosting sites
and undertake population estimation studies in WG.

Latidens salimalii Thonglongya, 1972
Salim Ali’s Fruit Bat

Previous record: Periyar TR, Mankulam RF, Malayattoor
FD, Silent Valley NP (Easa et al. 2001, Molur & Vanitharani
2008, Raman et al. 2020a)

Note: It is also categorised as a rare species of fruit bat
seen in Kerala due to its restricted distribution. We observed
the largest colony of 600-800 individuals from Mankulam
FD. A mother with pup was observed during the month of
June 2018. It is an endemic and endangered fruit bat seen in
the humid mountains ranges of southern WG (Raman et al.
20204, Srinivasulu & Srinivasulu 2020). Recent studies show
that there is around 10,000 sg.km of potential habitat for L.
salimalii in southern WG, and the species is endangered due
to local hunting and possibly from the impacts of climate
change (Raman et al. 2020a).

Pteropus medius (Temminck, 1825)
Indian Flying Fox

Previous records: Mangalavanam BS, KAU campus,
Palakkad District (Kunnukadu, Cherumkad, Vadakencherry)
(Jayson & Easa 1999, Cyriac et al. 2005, Reginald et al. 2008)

New records: Trivandrum District (Trivandrum zoo,
Karyavattom, Kowdiar, MLA hostel, Akkulam), Kollam
District (Mundrothuruthu, llippakulam, Kundara, Parvathy
mill compound, Ammachiveedu, Ayathil, Thevally, Kadakkal-
Chingely), Pathanamthitta (Pandalam), Alleppy District
(Thottapally), Idukki District (Thekkady), Ernakulam
District (Panangad, Irigole Kavu, Kodakara, Malayatoor,
Kodanad, Wilington Island), Thrissur District (East Fort,
Mukkattukara, Chalakkudy, =~ Mudikodu, Guruvayoor),
Palakkad District (Palakkad Fort, Malampuzha) Malappuram
District (Kunnummal, Nilambur-Conoly plot), Wayanad
District (Panamaram, Mananthavady Pazhassi Park, Sulthan
Bathery, Nambyakunnu Temple, Pookode, Panamaram
bridge, near Banasura dam), Kozhikode District (near
Lalithakala Academy), Kannur District (Chekkikattukavu,
Cherkala, Chettamkuzhi, Madhur, Vidhyanagar, Manathana,
Nilamuttam, Edakkadu, Muzhakkunu, Manna, Mattannur),
Kasaragod District (Periya, Kuttikol, Neeleswaram)

Note: The Indian Flying Fox was previously recognised
as Pteropus giganteus Briinnich, 1782. However the recent
phylogenetic studies classified Indian Pteropus to P. medius
Temminck, 1825 (Giannini et al. 2008, O’Brien et al. 2009,
Chan et al. 2011), which is the oldest name available for this
species. It is widely distributed across various landscapes
of Kerala. Their colonies were located on tall trees,
bamboo stands and in mangroves. However the species
has a restricted distribution inside forested areas. Recently,
individuals collected from the northern Kerala was tested
positive for NiV virus (Yadav et al. 2019).
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Fig. 2 - Map showing the distribution records of Pteropodids in
Kerala. A: Cynopterus brachyotis ceylonensis, B: Cynopterus sphinx,
C: Eonycteris spelaea, D: Latidens salimalii, E: Pteropus medius, F:
Rousettus leschenaultii.

Rousettus leschenaultii (Desmarest, 1820)
Leschenault’s Rousette

Previous records: Trivandrum, Eravikulam NP, Ernakulam,
Silent Valley NP, Kadalundy (Das 1986, Bates & Harrison
1997, Easa et al. 2001)

New records: Shendhuruni WLS, Mundrothururthu
(Kollam), Pathanapuram, Periyar TR, Mathikettanshola
NP, Pampadumshola NP, Chinnar WLS, Parambikulam TR,
Chimmony WLS, Peechi WLS, Nelliyampathy RF, Walayar
RF, Pookottukavu (Palakkad), Silent Valley NP, Meppady RF,
Ranipuram RF

Note: Abandoned buildings and caves are the preferred
roosting sites of R. leschenaultii in Kerala. The largest
roost that we observed is located at Mambara (Peechi
WLS) with 5,000-6,000 individuals. The colony size of R.
leschenaultii was found in proportional with the available
roosting space. An abandoned building (area ~1000 sq.ft)
in Mundrothuruthu (Kollam Dst.) has a colony size of 800—
1,000 individuals, while an abandoned house (area ~300
sq.ft) in Peechi (Thrissur Dst.) has a colony size of 150-200
individuals.

Family Rhinolophidae

Rhinolophidae is a monogeneric family represented by
106 species globally (Simmons & Cirranello 2021). In Kerala,
the family is represented by five described species (Fig. 3).

Rhinolophus beddomei K. Andersen, 1905
Beddome’s Horseshoe Bat

Previous records: Shendhuruni WLS, Periyar TR, Thrissur
District (Kottekadu, Pallipuram, Paralam, Venginissery),
Palakkad, Wayanad, Thalassery, Kannur (Jerdon 1874,
Lindsay 1927, Bates & Harrison 1997, Madhavan 2000,
Dinesan et al. 2004, Padmanabhan 2009, Deshpande 2012,
Menon 2014)

New records: Agasthyavanam BP, Neyyar WLS, Periyar
TR, Mathikettanshola NP, Pampadumshola NP, Ayyapancovil
(Idukki), Parambikulam TR, Chimmony WLS, Peechi WLS,
KAU campus, Nelliyampathy RF, Pulapetta (Palakkad), Silent
Valley NP, Vazhykadavu (Nilambur North), Kottiyoor WLS,
Meppady RF, Kasargod RF

Note: They are normally observed singly or in small
groups (2—4 individuals) between the elevational range
30-1155m from evergreen and deciduous forest types as
well as from fringe areas. They are found roosting inside
abandoned buildings, large tree holes, cave entrances and
under bridges.

Rhinolophus lepidus Blyth, 1844
Blyth’s Horseshoe Bat

Previous records: Kollam, Shendhuruni WLS, Thrissur,
Silent Valley NP, Parambikulam TR, Palakkad, Kozhikode (Das
1986, Bates & Harrison 1997, Madhavan 2000, Dinesan et al.
2004, Padmanabhan 2009, Menon 2014)

New records: Agasthyavanam BP, Neyyar WLS, Periyar
TR, Ayyapancovil (Idukki), Mathikettanshola NP, Eravikulam
NP, Pampadumshola NP, Kuttampuzha, Anamudishola NP,
Chinnar WLS, Sholayar, Vazhachal, Parambikulam TR, Peechi
WLS, Nelliyampathy RF, Dhoni RF, Walayar RF, Silent Valley
NP, Nilambur North, Meppady RF, Ranipuram RF, Kasaragod
RF.

Note: The species is recorded throughout the forested
tracts of Kerala from dense to open forest as well as from
modified landscapes between the elevational range
95-1155m. Morphological differences were noticed in
two individuals that were harp trapped from Neyyar WLS
and one from Ranipuram RF. The first individual had a
rudimentary lancet, the sella of the second individual had a
broad superior connecting process while the other lacked an
anterior notch (Fig. 4). Considerable variation in the nose leaf
characteristics was previously reported by Bates & Harrison
(1997). Further molecular studies using CO1 gene showed no
variation with the southern WG population of R. lepidus. The
echolocation characteristics of the anomalous individuals
also matched references in the regional call library (Raman
& Hughes 2020). However multivariate analysis on the south
Indian population of R. lepidus revealed the presence of
cryptic diversity and phenotypic variation across latitudinal
gradient (Chattopadhyay et al. 2021).
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Fig. 3 - Map showing the distribution records of Rhinolophids in
Kerala. A: Rhinolophus beddomei, B: Rhinolophus indorouxii, C:
Rhinolophus lepidus, D: Rhinolophus pusillus, E: Rhinolophus rouxii.

Fig. 4 - Images showing the variation in the noseleaf structure and
cot colour in R. lepidus sampled from Kerala. A: typical sella of R.
lepidus, B: sella with a broad superior connecting process, C: sella
without a notch, D: typical shape of lancet in R. lepidus, and E:
noseleaf without a pointed lancet. Images: Sreehari Raman

Rhinolophus pusillus Temminck, 1834
Least Horseshoe Bat

Previous records: Ernakulam, Malabar (Bates & Harrison
1997, Dinesan et al. 2004)

New records: Ayyapancovil, Peechi WLS, Elayerithitta

(Kannur)

Note: The species looks similar to R. lepidus
morphologically, but is smaller in size (Bates & Harrison
1997). The species is rare and the present observations were
from low to mid elevation forests of Kerala. In Elayerithitta,
the species was found roosting in a laterite stone cave with
M. fuliginosus and C. b. ceylonensis.

Rhinolophus indorouxii Chattopadhya et al., 2012
Greater Rufous Horseshoe Bat

Previous records: Shendhuruni WLS (Deshpande 2012)

New records: Neyyar WLS, Periyar TR, Mathikettanshola
NP, Eravikulam NP, Pampadumshola NP, Kuttampuzha,
Anamudishola NP, Vazhachal, Peechi WLS, Nelliyampathy
RF, Sholayar, Silent Valley NP, Bommiyampady (Attappadi),
Nilambur North, Muthenga, Meppady RF, Kasargod RF,
Ranipuram RF

Note: The southern Indian population of R. rouxii was
considered to be the subspecies R. rouxii rouxii (Bates &
Harrison 1997). Molecular and acoustic studies validate the
presence of a distinct species R. indorouxii in peninsular
India (Chattopadhyay et al. 2010, 2012). The present study
shows that the R. indorouxii has a wide distribution in the
tropical evergreen and deciduous forests of Kerala between
the elevational range 124-1155m. The species is locally
common and also shows considerable variation in the
pelage colour, similar to its sister species R. rouxii (Bates &
Harrison 1997). The species is categorised as Data Deficient
(Chattopadyay & Kandula 2017) and our observations can
significantly add to the distribution of the species.

Rhinolophus rouxii Temminck, 1835
Rufous Horseshoe Bat

Previous records: Shendhuruni WLS, Ernakulam,
Kottekadu  (Thrissur), Parambikulam TR, Palakkad,
Malappuram, Thalasherry (Kannur), Silent Valley NP (Jerdon
1874, Das 1986, Bates & Harrison 1997, Madhavan 2000,
Dinesan et al. 2004, Padmanabhan 2009, Deshpande 2012,
Menon 2014)

New records: Palode (Trivandrum), Periyar TR, Chimmony
WLS, Peechi WLS, KAU campus, Nilambur North, Waynad
WLS, Punnappalam (Kannur), Kasargod

Note: It is morphologically similar but slightly smaller in
size than R. indorouxii (Table 2). The species was observed
between the elevational range 40-950m from moist
deciduous forest tracts, as well as from human modified
habitats. They also co-occur with R. indorouxii in some of its
distributional range (Deshpande & Kelkar 2019).
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Family Hipposideridae

The family is represented by 90 species globally
(Simmons & Cirranello 2021) of which nine are observed in
WG (Raman & Hughes 2020) and six in Kerala (Fig. 5).

Hipposideros ater Templeton, 1848
Dusky Leaf-nosed Bat

Previous records: Trivandrum, Alapuzha, Thrissur District
(KAU Campus, Pazhayannur, Kodungallur, Mathilakom,
Paralam, Pallipuram, Chenam, Alapad), Ernakulam,
Kozhikode (Bates & Harrison 1997, Madhavan 2000, Dinesan
et al. 2004, Cyriac et al. 2005, Padmanabhan 2009)

New records: Neyyar WLS, Mundrothururthu (Kollam),
Mannuthy (Thrissur)

Note: All the observations were from human modified
habitats. Two individuals were harp trapped from agricultural
land dominated by coconut trees, whereas roosting colonies
were observed in semi-urban areas with colony sizes ranging
from 2—-30 individuals.

Hipposideros fulvus Gray, 1838
Fulvus Leaf-nosed Bat

Previous records: Ernakulam, Thrissur, Parambikulam
TR (Bates & Harrison 1997, Madhavan 2000, Dinesan et al.
2004, Padmanabhan 2009, Menon 2014)

New records: Chinnar WLS, Peechi WLS, Vazhikadavu
(Nilambur)

Notes: Individuals were harp trapped from low-mid
elevation deciduous forest, riverine habitat (Chinnar WLS)
and in human inhabited areas.

Hipposideros lankadiva Kelaart, 1850
Indian Leaf-nosed Bat

Note: The IUCN range map shows the species occurs in
Northern Kerala, and Plowright et al. (2019) also listed the
species among the bats of Kerala. However, exact localities
for this species is still unavailable. The species was not
detected during this study and hence we infer that the
distributional ranges of H. lankadiva may likely fall outside
our sampling sites or the occurrence of the species in Kerala
is questionable.

Hipposideros pomona K. Andersen, 1918
Pomona Leaf-nosed Bat

Previous records: Alapuzha, Shendhuruni WLS, Thrissur
District (Kodungallur, Venginissery) (Bates & Harrison 1997,
Madhavan 2000, Dinesan et al. 2004, Padmanabhan 2009)

New records: Agasthyavanam BP, Neyyar WLS,
Periyar TR, Idukki, Mathikettanshola NP, Eravikulam NP,
Pampadumshola NP, Kuttampuzha, Anamudishola NP,
Sholayar, Vazhachal, Nelliyampathy RF, Dhoni (Palakkad),
Silent Valley NP, Meppady RF, Ranipuram RF

Notes: Recent morphometric, bacular, and acoustic
studies on the South Asian H. bicolor group has resolved

O New records
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Fig. 5 - Map showing the distribution records of Hipposiderids in
Kerala. A: Hipposideros ater, B: Hipposideros fulvus, C: Hipposideros
galeritus, D: Hipposideros pomona, E: Hipposideros speoris.

the taxonomic ambiguity that prevailed in the southern
Indian population, and H. pomona was recently split into a
distinct species (Srinivasulu & Srinivasulu 2018, Srinivasulu
et al. 2020a). Until 2020, the species was categorised as
Least Concern but the status has now been elevated to
the Endangered category (criterion B2ab (ii,iii,iv,v)) owing
to its restricted and fragmented distribution in southern
WG (Srinivasulu et al. 2020b). The present study shows
that the species is abundant in most of the forested tracts
in Kerala between the elevational range 124-1155m and
was reported predominately from evergreen forests and
adjoining deciduous forest types. Hence the previous records
of the species from urban and semi-urban landscapes such
as Alapuzha, Kodungallur and Venginissery are doubtful or
may be misidentified.

Hipposideros galeritus Cantor, 1846 C
antor’s Leaf-nosed Bat

Previous records: Veliangad (Kozhikode) (Srinivasulu &
Srinivasulu 2017)

New records: Peechi WLS, Chinnar WLS, Walayar RF,
Kasargod FD, Ottapalam, Nilambur

Notes: The species was first recorded from Kerala by
Srinivasulu & Srinivasulu (2017) and the present study
recorded three individuals from low-lying, dry forest tracks
of Kerala.
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Hipposideros speoris (Schneider, 1800)
Schneider’s Leaf-nosed Bat

Previous  records:  Nedumangadu  (Trivandrum),
Pathanapuram, Kozhikode, Ernakulam, Parambikulam TR
(Bates & Harrison 1997, Madhavan 2000, Dinesan et al.
2004, Padmanabhan 2009, Menon 2014)

New records: Agasthyavanam BP, Neyyar WLS, Periyar
TR, Ayyapancovil, Kuttampuzha, Anamudishola NP,
Sholayar, Chinnar WLS, Vazhachal, Chimmony WLS, Peechi
WLS, Nelliyampathy RF, Silent Valley NP, Nilambur North,
Meppady RF, Waynad WLS, Kasaragod

Notes: This is also an abundant species of Hipposideros in
moderately dense to very dense forests of WG between the
elevational range 124-995m. Large colonies were observed
inside caves, as well as in laterite hill mines of northern
Kerala. Colour variations within the population were also
observed during the present study.

Family Emballonuridae

In Kerala, Emballonurids are represented by three
species and in two different genera. During the study
period we did not trap any of the emballonurids in harp
traps or in understory mist-nests. The low representation of
Emballonurids in traps may be due to lack of aerial sampling.
However, day roosts for two species were identified
during the present study. Fig. 6 shows the distribution of
Emballonurids in Kerala.

Saccolaimus saccolaimus (Temminck, 1838) N
aked-rumped Pouched Bat

Previous records: Shendhuruni WLS, Ernakulam, Thrissur
District (Kottekadu, Mannuthy, Pallipuram, Paralam,
Venginissery, Venlangallur), Silent Valley NP (Ramakrishna
& Madhavan 1977, Gopalakrishna & Madhavan 1978,
Madhavan 2000, Bates & Harrison 1997, Dinesan et al. 2004,
Padmanabhan 2009, Deshpande 2012)

New records: Mannuthy (Thrissur)

Note: A day roost was observed with a colony size of
12 individuals in an active building located at Mannuthy.
Pregnant females were observed during the month of
October. They produce low frequency echolocation calls
(Hughes et al. 2011) and fly high in open spaces, and hence
understory trapping was found to be ineffective for sampling
this species.

Taphozous longimanus Hardwicke, 1825
Long-winged Tomb Bat

Previous records: Ernakulam, Thrissur (Bates & Harrison
1997, Madhavan 2000, Dinesan et al. 2004, Padmanabhan
2009)

New record: Palai (Kottayam)

Note: On 12 Nov 2021, an injured male individual was
spotted inside third floor of a building (around 30m above
the ground level) located at a semi-urban landscape of Palai.
Like other Emballonurids, T. longimanus is also known to be
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Fig. 6 - Map showing the distribution records of Emballonurids
and Molossids in Kerala. A: Saccolaimus saccolaimus, B: Taphozous
longimanus, C: Taphozous melanopogon, D: Mops plicatus, E:
Tadarida aegyptiaca, F: Tadarida teniotis.

an aerial feeder and fly at heights of 25m to 62m (Pearch &
Writer 2009).

Taphozous melanopogon Temminck, 1841
Black-bearded Tomb Bat

Previous records: Trivandrum, Shendhuruni WLS,
Ernakulam, Thrissur (Bates & Harrison 1997, Madhavan
2000, Easa et al. 2001, Dinesan et al. 2004, Padmanabhan
2009, Deshpande 2012)

New records: Agasthyavanam BP, Mundrothuruthu
(Kollam), Periyar TR, Tripunithura (Ernakulam), Ashtamichira
(Thrssur), Ayyapancovil, Waynad WLS

Note: The species is adapted to a wide range of habitats
from coastal regions to montane forests, with varying
climatic conditions. A colony of 250-300 individuals was
observed inside a tile roofed building located in a semi-
urban area, while another colony of three individuals were
observed inside large tree hole in a forested area.

Family Molossidae

In Kerala the family is represented by three species.
Similar to Emballonurids, the Molossidae were also poorly
documented during the present study due to lack of aerial
sampling. A brief note on the taxonomy and nomenclature
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Fig. 7 - Map showing the distribution records of Rhinopomatid,
Megadermatids and Miniopterids in Kerala [A: Rhinopoma
hardwickii, B: Lyroderma lyra, C: Megaderma spasma, D:
Miniopterus fuliginosus, E: Miniopterus pusillus]

of Mops plicatus is included below. Fig. 6 shows the
distribution of Molossids in Kerala.

Mops plicatus (Buchannan, 1800)
Wrinkle-lipped Free-tailed Bat

Previous records: Shendhuruni WLS (Deshpande & Kelkar
2015)

Note: M. plicatus was previously classified under the
genus Tadarida (Corbet & Hill 1986, 1992, Bates & Harrison
1997) and subsequently classified under Chaerephon
(Freeman 1981, Koopman 1984, Borissenko & Kruskop 2003,
Simmons 2005, Francis 2008). Recent phylogenetic studies
(Ammerman et al. 2012, Amador et al. 2018) showed the
close relationship of old world Chaerephon with Mops, and
further reclassified the species under Mops (Gregorin &
Cirranello 2015). During the present study we did not detect
the presence of the species at any of the sampling sites.

Tadarida aegyptiaca (E. Geoffroy, 1818)
Egyptian Free-tailed Bat

Previous records: Shendhuruni WLS, Thrissur District
(Kodungallur, Venginissery), Ernakulam, Malabar region
(Bates & Harrison 1997, Madhavan 2000, Dinesan et al.
2004, Padmanabhan 2009, Deshpande & Kelkar 2015)

Tadarida teniotis (Rafinesque, 1814)
European Free-tailed Bat

Previous records: Shendhuruni WLS (Deshpande & Kelkar
2015)

Note: Similar to any other Molossids in Kerala, the
present study also failed to record the species at any of the
sampling sites in Kerala.

Family Rhinopomatidae

This is a monogeneric family and all species are classified
as Rhinopoma (Simmons 2005). In Kerala, the family is
represented by only one species.

Rhinopoma hardwickii Gray, 1831
Lesser Mouse-tailed Bat

Previous records: Walayar RF (Srinivasulu & Srinivasulu
2017) (Fig. 7).

Note: In Kerala, the species was previously known
from only one rocky cave located at Walayar (Srinivasulu
& Srinivasulu 2017). However, the present survey failed to
detect the species at this location and at the other sampling
sites in Kerala.

Family Megadermatidae

In India, the family is represented by two species in two
distinct genera and both the species were reported from
Kerala (Fig. 7).

Lyroderma lyra E. Geoffroy, 1810
Greater False Vampire Bat

Previous records: Nedumangadu, Trivandrum,
Shendhuruni WLS, Thrissur District (Mathailakom, Paralam,
Chenam, Thalikkulam, Urakam, Venginissery), Ernakulam,
Kuruva (Wayanad), Cheruvathur (Kasaragod) (Bates &
Harrison 1997, Madhavan 2000, Easa et al. 2001, Sharma
et al. 2003, Dinesan et al. 2004, Padmanabhan 2009,
Deshpande 2012)

New records: Ayyapancovil, Chinnar WLS, Peechi WLS,
KAU campus, Vellanipacha (Thrissur), Cheruthuruthy
(Wadakkanchery), Walayar RF

Notes: The species was previously included under
the genus Megaderma (Brosset 1962, Corbet & Hill 1992,
Sinha 1994, Bates & Harrison 1997), but later considered
distinct (Griffiths et al. 1992, Hand 1996, Eick et al. 2005,
Benda & Gaisler 2015, Kanuch et al. 2015, Shi & Rabosky
2015, Soisook et al. 2015, Amador et al. 2018). All the new
observations were from low to mid-elevation, dry zone
forest as well as from forest-edge areas. In Walayar, the
species was found roosting inside a rocky cave with a colony
size of 100-120 individuals, while other reports were mostly
from temporary night roosts.
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Megaderma spasma (Linnaeus, 1758)
Lesser False Vampire Bat

Previous  records: Nedumangadu  (Trivandrum),
Ernakulam, Thrissur District (Venginissery, Paralam),
Palakkad, Parambikulam TR (Bates & Harrison 1997,
Madhavan 2000, Dinesan et al. 2004, Padmanabhan 2009,
Menon 2014)

New records: Neyyar WLS, Shendhuruni WLS, Periyar
TR, Mathikettanshola NP, Anamudishola NP, Chinnar WLS,
Chimmony WLS, Peechi WLS, Irinjalakuda, Vadakkencherry,
Nelliyampathy RF, Silent Valley NP, Bommiyampady
(Attappadi), Perambra (Kozhikod), Nilambur North, Kottiyoor
WLS, Meppady RF, Waynad WLS, Ranipuram RF

Notes: Small colonies were observed inside tree holes,
unused wells and treetop huts. However a single, large
colony of 100—120 individuals was observed in an abandoned
building in Bommiyampady (Attappadi) with R. indorouxii.

Family Miniopteridae

In Kerala, the family is represented by two species. Fig. 7
shows the distribution of Miniopterids in Kerala.

Miniopterus fuliginosus (Hodgson, 1835)
Eastern Bent-winged Bat

Previous records: Silent Valley NP, Waynad WLS
(Srinivasulu & Srinivasulu 2017, Menon et al. 2018)

New record: Elayerithitta (Kannur),

Nilambur North FD (Edavanna)

Kasargod FD,

Note: The species is rare and was recorded from the
drier habitats of Kerala, especially north of Palakad gap.
They were found roosting inside a laterite stone cave (70m)
with other cave-dwelling bats, such as C. b. ceylonensis and
R. pusillus.

Miniopterus pusillus Dobson, 1876
Small Long-fingered Bat

Previous record: Shendhuruni WLS (Deshpande 2012)

New records: Neyyar WLS, Periyar TR, Mathikettanshola
NP, Eravikulam NP, Kuttampuzha RF, Sholayar RF, Vazhachal
RF, Peechi WLS, Nelliyampathy RF, Vazhikadavu (Nilambur
North), Meppady RF, Ranipuram RF

Note: The species is seen mostly in dense forest types
between the elevational range 95-1155m and are locally
abundant. In Silent Valley NP, the species is found roosting in
crevices inside a tunnel and share roosting sites with Myotis
peytoni.

Family Vespertilionidae

The family Vespertilionidae was the most species-
rich group with 20 species (Fig. 8), of which four species
belonging to the genera Harpiocephalus, Kerivoula, Murina
and Tylonycteris respectively are potentially new species. A
brief note on the taxonomy and nomenclature of Barbastella
darjelingensis, Hypsugo affinis and M. peytoni are described
below.

Barbastella darjelingensis Hodgson [in Horsfeld], 1855
Darjeeling Barbastelle

New record: Sholayar RF

Note: Barbastella in SE Asia used to be assigned to B.
leucomelas (Francis 2008) but following Benda et al. (2008),
bats in south Asia are now recognised as B. darjelingensis
(Duckworth & Pons 2011). The present record is the first
record of the species from Kerala and the second record
from Peninsular India. The species has previously been
recorded from the Anamalai Hills in southern WG (Wordley
etal. 2014), which is 14 km east of Sholayar. They are seen at
high-elevations and prefer to forage along the forest edge.
There is little natural history available for the species in the
WG and we recommend further bioacoustics and molecular
studies of B. darjelingensis in Peninsular India.

Harpiocephalus harpia (Temminck 1840)
Lesser Hairy-winged Bat

Previous records: Baliparathodu (Palakkad), Malabar
coast, Silent Valley NP (Blandford 1888-1891, Das 1986,
Bates & Harrison 1997, Dinesan et al. 2004)

New records: Eravikulam NP, Chimmony WLS, Silent
Valley NP, Meppady RF

Note: We recorded H. harpia from high elevation,
montane forests (900-1100m) and the individuals were
harp trapped near small rivulets running through evergreen
forest. Our preliminary analysis of the cytochrome oxydase
1 (CO1) gene, extracted from the wing punch of the
individual sampled from Wayanad, indicates the presence
of a potential cryptic species within the population.

Hesperoptenus tickelli (Blyth, 1851)
Tickell’s Bat

New record: Malakkapara (Sholayar)

Note: This is the second record of the species from Kerala
after Plowright et al. (2019), however the previous known
location details were unavailable. The species was rarely
reported from WG (Korad et al. 2007, Wordley et al. 2014).
They are open space foragers and are distributed from the
lowlands to mid-elevation primary forest and in human
modified landscapes, including coffee and tea plantations
(Molur et al. 2002, Wordley et al. 2014). The present
observation was from a forest fringe area dominated by tea
plantations at an elevation of 740m.

Hypsugo affinis (Dobson, 1871) Chocolate Pipistrelle

Previous records: Wayanad (Bates & Harrison 1997,
Dinesan et al. 2004, Padmanabhan 2009)

New records: Periyar TR, Peechi WLS, Waynad WLS

Note: Until recently, this species was assigned to
Falsistrellus affinis Dobson, 1871. Integrative taxonomic
studies reclassified the Asian population of Falsistrellus
under the genus Hypsugo (Gorfol & Csorba 2018). During
these surveys, three individuals were harp trapped from
mid-elevation, moderately dense forests in Kerala.
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Fig. 8 - Map showing the distribution records of Vespertilionids in Kerala. A: Barbastella darjelingensis, B: Harpiocephalus harpia, C:
Hesperoptenus tickelli, D: Hypsugo affinis, E: Kerivoula hardwickii, F: Kerivoula picta, G: Myotis horsfieldii, H: Myotis peytoni, |: Phoniscus
jagorii, J: Pipistrellus ceylonicus, K: Pipistrellus coromandra, L: Pipistrellus tenuis, M: Scotophilus heathii, N: Scotophilus kuhlii, O: Scotozous

dormeri, P: Tylonycteris pachypus.

Kerivoula hardwickii (Horsfield, 1824)
Hardwicke’s Woolly Bat

New records: Neyyar WLS, Periyar TR, Mathikettanshola
NP, Eravikulam NP, Sholayar, Vazhachal, Nelliyampathy RF,
Nilambur North, Meppady RF, Ranipuram RF

Note: This is the first record of K. hardwickii from Kerala.
During the recent survey, individuals were harp trapped
between the elevational range 524-1155m. They are
commonly found in moderately dense to very dense forest
tracts of Kerala.

Kerivoula picta (Pallas, 1767)
Painted Woolly Bat

Previous records: Mangalavanam BS, Kottayam, Thrissur
(Althara, Kannara, Mannuthy, Oorakam, Pallipuram, Paralam,

Peechi, Venginissery, KAU campus), Nilambur, Kozhikode,
Wayanad, Kannur (Ramachandran & Jayson 1994, Bates &
Harrison 1997, Jayson & Easa 1999, Madhavan 2000, Easa et
al. 2001, Cyriac et al. 2005, Padmanabhan 2009)

New records: Kumarakom, Palai, Ayyapancovil, Periyar
TR, Palakkad (Nenmara, Alathur, Thachampara), Waynad
WLS

Note: The species is common in Kerala and most of the
new records were from low to mid-elevation, fringe areas
and cultivated land, predominantly of banana. However,
a few individuals were recorded when foraging inside
houses. Two road kills of K. picta were also observed on the
Mnanthavady-Kutta highway passing through Waynad WLS.
Due to the increased demand for the species for ornamental
purposes, as well as due to habitat modifications, the species
is now categorised as Near Threatened (Huang et al. 2020).
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Mlyotis horsfieldii (Temminck, 1840)
Horsfield’s Myotis

Previous records: Shendhuruni WLS, Silent Valley NP,
Baliaparathodu (Palakkad), Kozhikode (Das 1986, Bates
& Harrison 1997, Madhavan 2000, Padmanabhan 2009,
Deshpande 2012)

New
Anamudishola
Thatekkadu BS

records: Agasthyavanam BP,
NP, Chimmony WLS,

Ayyapancovil,
Malayatoor RF,

Note: Most of the observations were made from
secondary forests. During the survey, two individuals were
found foraging near a termite mound in Malayatoor RF.
They are good trawlers as their large hind feet and long
calcars enable them to forage more efficiently (Fenton &
Bogdanowicz 2002).

Myotis peytoni Wroughton & Ryley, 1913
Peyton’s Whiskered Myotis

Previous records: Anakkampoyil (Kozhikode), Silent Valley
NP (Bates & Harrison 1997, Madhavan 2000, Padmanabhan
2009, Srinivasulu & Srinivasulu 2017)

New records: Agasthyavanam BP, Mathikettanshola NP,
Eravikulam NP, Mankulam RF, Silent Valley NP, Meppady RF,
Ranipuram RF

Note: Until recently, M. peytoni was considered as a
subspecies of M. montivagus (Bates & Harrison 1997) and
in the recent taxonomic revision, the Indian subpopulation
was separated as a distinct species (Gorfol et al. 2013) and
categorised as Data Deficient (Csorba & Gorfol 2017). The
species was previously known from only two locations
in northern Kerala. However, the present survey shows a
wider distribution across Kerala. All the records were from
evergreen forest tracts between the elevational range 674—
1061 m. In Silent Valley NP, the species was found roosting
in crevices inside a tunnel and was found to share roost sites
with M. pusillus.

Phoniscus jagorii (Peters, 1866)
Peters’s Trumpet-eared Bat

Previous records: Nelliyampathy RF (Raman et al. 2020b)

Note: Our earlier study (Raman et al. 2020b) reported
one female P. jagorii from an evergreen forest tract at
Nelliyampathy Hills of Kerala. This was the first record from
the country and only the second from South Asia.

Pipistrellus ceylonicus (Kelaart, 1852)
Kelaart’s Pipistrelle

Previous records: Ernakulam, Thrissur District (Chenam,
Chirakkal, Kodanur, Pallipuram, Paralam, Taniyam,
Venginissery, KAU campus), Parambikulam TR, Wayanad
(Blandford 1888-1891, Bates & Harrison 1997, Madhavan
2000, Cyriac et al. 2005, Padmanabhan 2009, Menon 2014)

New Records: Agasthyavanam BP, Shendhuruni WLS,
Periyar TR, Peechi WLS, Silent Valley NP, Waynad WLS

Note: All the individuals were caught in harp traps in the
mid-high elevation, evergreen forest of WG.

Pipistrellus coromandra (Gray, 1838)
Indian Pipistrelle

Previous records: Shendhuruni WLS, Kumarakom, KAU
campus, Wayanad (Easa et al. 2001, Cyriac et al. 2005,
Deshpande 2012, Menon 2014)

New  records: Agasthyavanam BP, Mukkunada
(Trivandrum), Ayyapancovil, Vaikkom (Kottayam), Peechi
WLS, Korangad (Kozhikode)

Note: Overlapping morphological characteristics mean
it is difficult to distinguish P. coromandra from P. tenuis.
However, the presence of hairs on the uropatagium near to
body and tail (Bates & Harrison 1997) and significant acoustic
variation help inform correct identification (Raghuram et al.
2014, Raman & Hughes 2020). They are recorded mostly
from low to mid-elevation regions (<500m). They forage
in forest as well as in modified habitats close to human
settlements. The species was found roosting singly in a small
crack on the main bole of a tree.

Pipistrellus tenuis (Temminck, 1840)
Least Pipistrelle

Previous records: Kumarakom, Shendhuruni WLS,
Thrissur (Chirakkal, Pallipuram, Paralam, Venginissery),
Ernakulam (Bates & Harrison 1997, Madhavan 2000,
Deshpande 2012, Menon 2014)

New records: Agasthyavanam BP, Vattiyoorkavu
(Trivandrum),  Ayyapancovil,  Mathikettanshola NP,
Kunnukara (Ernakulam), Peechi WLS, KAU campus, Atholi
(Kozhikode), north Nilambur FD

Note: They are open space foragers and most of the
individuals were found roosting solitary or in pairs under
clay roof tiles and crevices in building walls.

Scotophilus heathii (Horsfield, 1831)
Greater Asiatic Yellow House Bat

Previous records: Trivandrum, Shendhuruni WLS,
Ernakulam, Irinjalakuda, Thrissur District (Chenam,
Kandassankadavu, Ollur, Palisseri, Pallipuram, Paralam,

Venginissery, Venkitangu, KAU campus), Choolannur Peacock
Sanctuary (Ramakrishna & Madhavan 1977, Gopalakrishna
& Madhavan 1978, Bates & Harrison 1997, Madhavan 2000,
Cyriac et al. 2005, Padmanabhan 2009, Deshpande 2012,
Menon 2014)

New records: Agasthyavanam BP, Nedumangadu
(Trivandrum), Kunnukara (Ernakulam), Peechi WLS, Silent
Valley NP, Nilambur North, Muthenga (Wayanad WLS),
Meppady RF

Note: They are found foraging in open space and
prefer fringe areas, croplands and other human modified
landscapes. In Wayanad, the species was found roosting
under the leaf sheath of Areca-nut palm with a colony size
of 12.
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Fig. 9 - Boxplot showing the elevational range of bats seen in Kerala.

Scotophilus kuhlii Leach, 1821
Lesser Asiatic Yellow House Bat

Previous records: Thrissur District (Paralam, Ollur,
Pallipuram, Venginissery, Chenam, Kandassankadavu,
Palisseri, Venkitangu), Palakkad (Lindsay 1927, Bates &
Harrison 1997, Padmanabhan 2009, Deshpande 2012)

New records: Agasthyavanam BP, Peechi, KAU campus,
Alathur (Palakkad)

Note: S. heathii and S. kuhlii are sympatric species and
co-exist in most of their distributional ranges in Kerala. Harp
traps and ground mist nets are ineffective for sampling
S. heathii and S. kuhlii, whereas aerial sampling and
bioacoustics studies are found to be better alternatives
for monitoring these species. During the study period, we
observed day roosts of S. kuhlii in the attics of old houses
located in the semi-urban regions of Palakkad and Thrissur
district.

Scotozous dormeri Dobson, 1875
Dormer’s Pipistrelle

Previous records: Shendhuruni WLS, Kochi, Thrissur
District (Chenam, Kodungallur, Pallipuram, Paralam,
Venginissery), Parambikulam TR (Bates & Harrison 1997,
Madhavan 2000, Padmanabhan 2009, Menon 2014)

Note: We did not observe the species from any of the
sampling sites in Kerala.

Tylonycteris pachypus (Temminck, 1840)
Lesser Bamboo Bat

Previous records: Thrissur District (Cherpu, Kodanur,
Mannuthy, Ollur, Padinjattumuri, Pallipuram, Paralam,
Taniyam, Urakam, Vallachira, Venginissery) (Bates & Harrison
1997, Madhavan 2000, Padmanabhan 2009)

New Records: Mankulam RF, Silent Valley NP, Meppady
RF, Waynad WLS

Note: Recent taxonomic studies on the genus Tylonycteris
have suggested it may be a distinct taxon in peninsular India
(Tu et al. 2017).

Journal of Bat Research & Conservation

195 Volume 14 (1) 2021


 https://doi.org/10.14709/BarbJ.14.1.2021.17
 https://doi.org/10.14709/BarbJ.14.1.2021.17
 https://doi.org/10.14709/BarbJ.14.1.2021.17

Sreehari Raman, Akhil Padmarajan, Muhammed A. Faizal, Akhil A. Das, Pooja Ushakumari, Sweta Singh, Alice C. Hughes

[BrOCTUY P EPlUrIGE

Y4 14 °H juepunge 0S02-0S ©OLLOMIBOWE 1eg pasou-}ea s,JapIauyds ,S1103ds sosapisoddiH ‘0z
T¢C 1H luepunge 0S¢¢—00T m_wpwﬁﬁ%,cﬂ%%%cnwmmﬂ MMC_@W leg pasou-jea] euowod N3 om DUOWOd souapisoddiH 6T
1 umouun eu \_.In_aoamtnoom%maa& mcmvmemc& 1eg pasou-jea uelpu| pAlppyuUD| SodapisoddiH ‘8T
g 1H alel 006-0S¢ E:%%n%wn%% Mnamo_d& 1eg pasou-jea s,Jojue) snuajpb sosapisoddiy /T
L TH aJel 056-0 [BrOCTLYPPTBIEGE S| TVW leg pasou-Jea snajny4 snanf soiapisoddiH ‘9T
8 1Y H aJel 0S6-0 [BrOCTL P ¥PLUII BV 1eg pasou-jea] Aysng 4210 soJapisoddiH ST
aepuiapisoddiH Ajiwe4
1 1 umouun Y43 procrowkcrued @oere 189 P3|1R}-9SNO|A| 195597 1y21mpapy pwodoulyy ‘pT
aeppewodoulyy Ajiwe4
ST 19H uowwod 056-0 [BMUCMVOSCIPIV| W er QLPPOre 1eg 90YsasIOH snoyny lixnoJ snydojoulyy ‘€T
S 1Y H aJel 056-0S [BrUCTVOSCIV W e WWE jeqg 20YsaSIOH 1sea] snjjisnd snydojouryy Z1
1€ 1Y ‘H luepunge 052205 [BMUCMOSCrEV @ LV 1eg 90YsasioH s,yih|g snpidaj snydojouryy ‘TT
12 19 H 1uepunge 0522001 E@oﬂﬁ,ﬁwﬂ%mw&m@ 1eg 20Us9SI0H SNojNy Jo3ealo 4014 IIXN0JOPUI snydojouryy 0T
9z S H juepunge 0522-0 [BMUCTUOSCTIV@TE WW(IT 1eg 20YsasIOH s,aWoppag lawoppaq snydojoulyy ‘6
aepiydojouryy Ajjwey
6¢ S1Y‘H juepunge 05020 QT QW @OOre jeg aJidwep asjeq Jassa] pwisods bwiappbayy ‘g
ST S1Y uowwod 00210 QLYW @I jeg aJidwep asje4 Jajealo DJA] bWIBPOIAT
aepnewapeda Ajjweq
44 STY ‘N juepunge 0S2I-0 @W@%%%ﬂm@m@@ 3119sSN0Y S,3|NEUYISIT 13/NbU3YIS3| SNPasnoy ‘9
45 Sy epunge 006-0 QUICIUVIVAM QWS xo4 SuiA|4 uelpu] snipaw sndoiald g
9 1Y oJed 0S/41-009 YCTOVIVGM™ | fIAUDO([TW leg ynJd4 s l|y wijes N3 ‘om HIPWIIDS SUapRDT '
g TN alel 0521-05¢ QUICIVIVI CYIVP 1eg UMeQ J3ssaT pap|ads s1a12duoy g
T¢C STYN luepunqge 0§¢c-0 YCIOMVIV mcnmommomamcmﬁmo 1eg }nJ4 pasou-14oys Jalealn xupyds sniaydoudy -z
T TH‘N uowwod 009T—-00T QUICIUIVIL WRAtBUWICTLY) 189 1InJ4 PaSOU-LIOYS 435S sisuauo|Aa snoAyoo.iq sniaydoudy T
aepipodouald Ajiwe4
u POuIsIN sniejs ejesdy]  (w) aSues uonend|y dwiep Jejndeusap awepN uowwo) aweu Jynpuads
uonralag

Volume 14 (1) 2021

196

BIpaW |BIJ0S :S ‘MIIADJ 24n3esdl| ] ‘Asnins
1s00. 3y ‘Suiddeuy diey :H ‘Sumsu IsiA A “(erep Asepuodas pue Asewlud Y10q sapn|oul) papJodas Sem $3193dS 93 YdIYM Ul SIS JO JaquInU Y1 Sl U aJ9ym (0g 2 U) Juepunge ‘(6T—0T) UOW WO ‘(6 S u) aJed ‘sa1dads
Mau [epualod # ‘palen|end JO0N (3N ‘pPaudlealy] JeaN 1N ‘uanyaq eieq :qqQ ‘pataduepul :NJ ‘O1LUSPUI BIPU| JBINSUIUR i|d “DIWPUI SIBYD UJIDISIAN (DM "SNIBIS JI9Y3 UM B|BJDY JO SIBQ 3Y3 JO ISIPPR3YD T 3|qeL

Journal of Bat Research & Conservation



https://doi.org/10.14709/BarbJ.14.1.2021.17
https://doi.org/10.14709/BarbJ.14.1.2021.17
https://doi.org/10.14709/BarbJ.14.1.2021.17

Annotated checklist, distribution and regional status of the bats (Mammalia: Chiroptera) of Kerala, South India

14’ 1Y uowwood 0S¢T-0 [9rOCrLEQIOY 1eg 3SNOH MO[|3A d1elsy Ja1ealn 114103y snjiydolods Iy
€T 1Y uowwoo 000T-0 [OIMOCTUPLSAUD mcncmcmﬁmo 9|a11s1d1d 15697 sinuaj snjjaistdld "0t
0t 1H uowwod 000T-0 [BMUCTUEPELPSAUY WMQWES 3||a43s1d1d uelpu| pIpubwo.od snjjaasidld “6€
ot 1°H uowwoon 05¢¢—00¢ [OIMOCTUCPLPSAY WIC=DIF| W 9||aJ3s1d1d s,34e.[)) snajuojAaa snjjasidid “g€
T H aJel 0SO0T [BUCTUV WU jeg paJea-}adwnu] s,54919d 1iobof snasiuoyd /€
T 1Y °H uowwood 0091001 rerocroen,v SHOAN| paJasIy/ s,uoihad aq 11U0Iad snoAyy 9¢
T1 1°H uowwod 0S0Z-00T [9rOCIv mOre SBOAIA s, p|aYysioH npjaLfsioy snoAn "ge
14’ ST uowwood 000T-0 [Procroew e 1eg Ajjoopn pajuled 1w D121d DINOALIdY “E
€T H uowwoo 009T-00T [3CIOIVIVWYC=dV mc@nmom? 1eg AjJoopn s, jo1mpJeH 1P21MpJIDY DINOALI3) “EE
v 1°H alel 000T-00% [FIOCTUP LS QUS| TVWQ 3||243s1d1d 21€|000Y) siuyfo obnsdAH zg
14 N aJel 00ST—-0S8 [EIOCIV WG @ 1eg S |[=321L 1124213 snuaydosadsaH ‘1€
S 1°H aJel 009T-0S¢C [BMUCTL QVPVC[CBC-DV 1eg paduim-AdleH Jassa oidipy snjpydadoldioH 0€
4 N aJel 000T a‘_wsﬁwﬁm\_ﬂ.m%%%mé 9||21seqJeg uelpu|/3ulj@slieq oy SIsuabuijaliop pjja1spqing ‘67
aepiuoljniadsap Ajjweq
T 1 umousun 00¢ 1eg pajiel-aa44 ueadouny S1JOIU3] bPLIDPD] "§Z
8 L umouun 000T-0 [FrUCTVVIFCIV YUV BWGS Jeq pa|ie3-aa.4 uendAsy popudAbap bplPPLL LT
T 1 umouun 00z 1eg pa|ie1-9a.44 paddi-dulipn snipaljd sdo "9z
aepissojon Ajjweq
IT 1Y umousun 000T—0 anamc_doacw (SCOW O 1eg quo| papJeag-yoe|g uobodoupjaw snozoydn| ‘Gz
S 1Y umouun 0S2-0 %%%a@%%:@%@ 1eg qwo] paduim-3uon snupbwiibuo| snozoydn| ‘tz
S 1Y umousun 009-0 ﬁ%%o:mp@mﬂ_wmmmp&@ 1eg payonod padwnJi-payeN SNWIDJ02IDS SNWIDJOIIDS “E€Z
aepunuojjequ3 Ajiwe4
T 1Y H uowIw0d 009T-007 %@@G\wm%w&:wﬁpe *Lore 1eg paJasuy-8uoT |lews snjjisnd sniardojuin zz
S 1Y alel 00€T-0S [QroCrowWEY L sSS LW jeqg paguim-juag uialse] v Snsoulbjnf sniaydojuin 17
aepudoluln Ajiwe4
u POuIBIN sniels ejesdy  (w) aSues uonens|y dweN Jejndeusapn dweN uowwo) awieu dy1uAIS
uondalaqg

Volume 14 (1) 2021

197

BIP3W [BID0S S ‘M3IAaJ a4njedall| i ‘AsAins 1sood 1y ‘Suiddess diey
‘H ‘Sumsu 1siIAl A “(e1ep Asepuodas pue Atewiid y1oq sapnjaul) papodal sem sa199ds Yl YdIYm Ul S91IS JO Jaquinu 3yl SI U a4aym (0z < u) Juepunge ‘(6T—0T) Uowwod ‘(6 S u) aJed ‘sapads mau |enualod # ‘pa
-1en|eA3 10N 3N ‘pausiealy] JesanN :IN ‘ua1oyaq eieq :aqqg ‘pa4a8uepul :NJ ‘OIWBPUS BIPU| JB|NSUIUDd :|d ‘DIWPUD S1BYD UJSISIM :DAN SNIBLS J19Y] YIM BlID)Y JO S1eq Byl JO 1SI])I9y) :uoyenunuo) - T djqeL

Journal of Bat Research & Conservation



 https://doi.org/10.14709/BarbJ.14.1.2021.17
 https://doi.org/10.14709/BarbJ.14.1.2021.17
 https://doi.org/10.14709/BarbJ.14.1.2021.17

Sreehari Raman, Akhil Padmarajan, Muhammed A. Faizal, Akhil A. Das, Pooja Ushakumari, Sweta Singh, Alice C. Hughes

21 Ag.mﬁwﬁoz Amv.mﬂwwo.mv Amm.wmém.wv Gm.g.lﬁ.a am.ﬁw&m.mmv am.mmé@ IIMpIDY DINOALBY T
90'TFST'CT TTEF6E L 8€'TFSY'ST 90'v¥09°'9¢ 76'7FST'8E ST'TF6LTE

1 6EVT ¥9'6 19'vT €VLE 656V ¥9°8€ siuyfo obnsdAH 0T

86 Awo.wﬁwmm.ms am.oﬂwﬁ.b AQ.meB.ws Amm.wmums: a.SmwN.«i :m.mmwmm.mi stoads sosapisoddiy
87’ 1¥99°ST 8T'T¥S8'8 YT IFLITT Yy TFOL YT L9 ¥F00°€ES Y¥'2¥20°0S

cg Amm.mﬁ.usu.:v :N.wu@.mv aﬁ.wﬁwmq.m: :NHD.m: ?H.QW 5'g¢€) Go.m_mu«m.wmv puowod sosapisoddiy g
YETFIL LT 79'0720°L 0S'0F0V'LT 0T'ZFCL'ST 6€ TF08°0F 6T TF68° 0V

1 LT'ST €S/ S0'6T v€°6¢ 95°St LY'8Y snyu3[nb solapisoddi  /

1 ST'¥¢ 16 6T g'€e 135847 14947 sna|nf soiapisoddiH ‘9

1 v6°LT 1v'9 YEYT S0t 8L°TY 10°9¢ 4310 sosapisoddi g

1 6'ST A €8°0¢ €8'8¢€ 6779 VLY bidipy snipydadoidivy  t

1 781 VLT WA 0°€T 1'86 9vL papjads s1ia12Auoy g

v AN.mHuB.w: Awm.mmlm.N: E.mwlmm.ms :.le.mm.Nb mw.ﬂwww.m& xutyds sniapdousy
96'TFLT LT LTTFLOVT €9°7¥50°9¢ ST OTFST'TS 67 CFIV'89

1 98'GT 78°€T 66°0C Ts9 wLs SIsuauojAaa snoAyooiq snidydoudy T

u 13 4H a1l 1L 19H V4 sapads

‘PaUlWEXD S|ENPIAIPUL JO JBqWINU 33 sa1edlpul u ‘(3) yidus| Jea ‘(4H) yiSua| 1004 puly (giL) yr8ua| eiqn ‘(11) yadus| [1e1 ‘(gH)

y13us| Apog-pue-peay ‘(v4) yidus| wieasoy Suipnjpul ‘Apnis ayi Sulinp pasnided sjeq 4o sa12ads Gz 9yl JO (WNWIXeW—WNWIUIW) UOLBIASP PJEPUB]S F UBSW Se Passatdxa (Ww ul) Sjuswainseaw |eutalx] iz ajqeL

Z H alel 00T #:ds slu910AUO|AL QY
ot H uowwoon 0091-0S¢ #dseuunin Ly
9 H alel 0S0T—-0S¢ #ds e|noAudy "9y
T H alel 006 #'ds snjeydaooidieq 'Sy
q 1‘H aJel 0S21-0S¢C anaﬁm@ 1eg ooquieg J9ssa7 sndAyond s11219AuojAl “pi
9 1 umouxun 059-0 [FTOCTUPLSAUY Gmwca@oq@ad 3||a.3s1d1d s,4owWl0Q 14aWliop snozojoos ey
9 1Y umouxun 0S0T-0S QCIVILILEIVIWY toere 1eg 9SNOH MO||3A d1BISY J3S597 njyny snjiydojods zi
u Potis snjels ejesdy (w) @8ues uonens|3 SweN Jejndeusan dweN uowwo) aweu dynudIIS
uondalag

BIpaW |BID0S S ‘M3IARI 24njesdll| i1 ‘Asauns 3soou 1y ‘Suiddesy duey :H ‘Sumau IsIA A “(elep
Asepuodas pue Asewiud yioq sapnjoul) papiodas sem sa199ds 9y YdIym Ul S9S JO Jaquinu Yyl SI U a1aym (0g < u) uepunge ‘(6T—0T) Uowwod ‘(6 S u) aJed ‘sa10ads mau |enualod # ‘palen|end 10N
1IN ‘paualealy] JeaN :IN ‘ua1dyaq eieq :aq ‘pato8uepu] (NI ‘OIWBPUS BIPU| JBINSUIUR |d ‘DIWBPUS SIBYD UIDIS9/ (DM "SNILIS JIaY) YUM Blela)y| JO S1Bq a3 JO 1SI|}I3YD :uonenuyuo) - T 3jqeL

Volume 14 (1) 2021

198

Journal of Bat Research & Conservation


https://doi.org/10.14709/BarbJ.14.1.2021.17
https://doi.org/10.14709/BarbJ.14.1.2021.17
https://doi.org/10.14709/BarbJ.14.1.2021.17

Annotated checklist, distribution and regional status of the bats (Mammalia: Chiroptera) of Kerala, South India

T L'9T €8'9T TlLe ¥2'9t ST9L 8599 L/npuayIsa| snPasnoy 62

62 Qm.HN.uNo.m: :m.NmuNN.t Amm.mmumm.mi Amvmm&wz ?«.mm..om.oi E.om.uNm.E 1xnoJ snydojouryy gz
6S'TFLOLT 6€1¥60°0T ETTFVLTC 0€'¥¥66°77C 9/'€¥¥0°0S €/°078V' 6V

T 1291 ¥0'9 €€°GT 0S°LT T1'6€ Y LE snjjisnd snydojouiyy £z

261 ?m.mmév.b Amo.Swg.mv Awo.wmlm.m: :m.mmwoq.ms Sm.waﬁ.Hmv GN.mvwmm.wmv snpidaj snydojouryy ‘9z
¥0'7¥89'9T STTFESL 80'TFLT 9T 06'€70L°0T SY'SF09° TP 76'07SE 0P

2/ am.nwvw.v: AQ.NWNN.D am.vmwi.m: am.mmwmm.n: :m.mm.lmv.qs aN.NmTH.oe iIxnosopul snydojouryy sz
S0'7¥99'8T 9 TF6T°0T 69°TF98°TC IT°€¥28°6¢ 6V vFL6°TS S9'0FIT'IS

62 Amm.mm.uNo.E Gm.D.loq.o: E.Nm.éo.omv Aww?'u@.va Amm.ﬁwmﬁmmv E.mmwmm.oa 1awoppaq snydojouryy bz
06°'T760°0€ 0€°ZF8€E°ST 89°0FEV'TE LTSFES'EY S6'VFYT 69 85 TF0T'29

T 8L'L (4% 96'6 vL'8T 62°0€ S6'CC sinuaj snjjaJisidld "€

T €LL LYY 65°0T 90°'LT r4:8%3 15°LC bapubwioloo snjjastdid ‘zZ

T 89'8g TLL 91 8¢ LY 95°8¢ snojuojAad snjja.asidld ‘T

T €1°GT 786 ¥S'91 sy 60°CY T8¢ 1obof snasjuoyd "0z

9 :.mHHmN.H: ?o.mmﬁ.c Go.mﬁw&.o: a.ovuvm.qmv ao.mm..om.i Gm.e.io.mi juoMad SNOAW ‘6T
6€' TF89'ET 1.°0796'8 00'TF62°8T LS vF617°8E LT YFETTS STIFYT VY

T 06°€T 808 1TLT 66°LE ST'6v vE'LE Hpjaysioy suohiN ‘81

co ao.ﬁwn.e :.mulmq.e AMN.DMB.m: aN.oqme.mu ﬁo.omuq.omv Amo.quuom.mmv snyisnd snuzidoiuin 2T
0€'1766'8 8V 0Fr9°L 68°0FES'ST 9y E€F¥CT OV 6V TF6L VY v¥' 1¥60°0V

T ¥T°0T 106 68°6T 8Ly 06°GS YLy snsoulbiinf sniaydojuiN 9T

<z Gm.mm.umm.omv am.ﬁ.éoa: a.Nm.uH.o@ ﬁm.mn.umﬁ.mmv :w.ﬁoumo&e owsods uLIAPBIN ST
8E€'TFL6'SE €Y' TF0S'ST 18°0FEY'TE 8T'LF08'79 9y TFL'LS

T 110V 0L'LT 75°9¢ 64°59 L9 DIA| DWIBPOIAT T

z T'LT'SLT T'€T ‘TET €7¢ ‘T'€E £'80T ‘S'TTT 0L ‘€69 Hjpwijos suapnp] €T

T €6'€T S9°'80 LE'ST ¥S'S€ v0' Tt SvE p301d DINOALIBY 7T

u 13 4H gL 1L 19H V4 sapdads

"PAUIWEX3 S[ENPIAIPUI JO JBQUINU BY3 S33edIpUl U “(3) YBud| Jea ‘(4H) YBua| 3004 pury (giL) yidua) eiqu ‘(11) ydua| |1ex ‘(gH) yaBua| Apog-pue-peay
‘(v4) ya8ua| wueauoy Suipnjaul “Apnis ay3 Sulinp painided sieq Jo sa199ds Gz BY3 JO (WNWIXEW—WNWIUIW) UOLBIASP PJEPUE]S F UBSW SE PassaJdxa (W Ul) SJUSWaJNSeaW [BUI91XT (UOLENULUO)) - Z 3|qeL

Volume 14 (1) 2021

199

Journal of Bat Research & Conservation


 https://doi.org/10.14709/BarbJ.14.1.2021.17
 https://doi.org/10.14709/BarbJ.14.1.2021.17
 https://doi.org/10.14709/BarbJ.14.1.2021.17

Sreehari Raman, Akhil Padmarajan, Muhammed A. Faizal, Akhil A. Das, Pooja Ushakumari, Sweta Singh, Alice C. Hughes

= S|l A A
g

)

c

Q

€

—

o

put \—|\—||.n,\
e B N N
o0 Wlw N < &8
< - o
©

>

©

c

>

<

35

2

(%]

(]

ey

=)

) o O o0 <
< w|lo o N +
5 T | & &
S — = o
-

(O]

—

>

a

©

o S

%w

c

S £
uaé

©

— ~

g3 [m|o Q o 2
C | o o))
g |78 = o
s

n s

w2

©

v c

=
- O

° 5

c o

S E

= o O o~
o |2 n 2 <
g < FIN © B «
= N © ~
c Q

z B

2

£ ¢

s W

'g‘_c" N
> oo

35 [28|% 2 2% «
— —
T % Il @ 1 N
© @

T

S ©

% L

+

c &

©

g9

-

n ©

T O N « O <
T = | N N M
g2 Ll o 4 ©
g = © W I ©
g

[SIy

xX =

=

£ 5

EC

£ 9

g

= O

=

E =

L E

)

a5

© o

c

€ o © <
= = S [S)
c© kS >
o E o
=2 = = IS
< o o = . [s)
w T o = <
= = S 5 £ S
s < 6 L S v
£ ® w S ¥ E
©c S S v v
22 € 2 2 3
£ 3 5 § § R
£ 3 $ 558
8-9 219 & = <=
he] - Q O o Q
= Ol &8 O O O
N © g_tnvwv)l\
9 o .
5 © WIS 5 o m
ﬂg m M M ™M

29.96 13.66 6.43 8.23

39.91

29.44

34. Tylonycteris pachypus

DISCUSSION

Bat richness

We provide a comprehensive review of the distribution
of 48 bat species from Kerala, which constitutes around 43%
of the terrestrial mammalian diversity of the state. Three
species are reported for the first time from Kerala and four
are potentially new species, highlighting the crucial need for
further bat research in the area. However, we did not catch
six bat species (H. lankadiva, M. plicatus, R. hardwickii, S.
dormeri, T. aegyptiaca and T. teniotis) that were previously
reported from Kerala. Among the bats of Kerala, L. salimalii
and H. pomona are endemic to southern WG (Raman et
al. 2020a, Srinivasulu & Srinivasulu 2020, Srinivasulu et al.
2020b), while H. speoris, M. peytoni and R. indorouxii are
endemic to peninsular India (Chattopadyay & Kandula 2017,
Csorba & Gorfol 2017, Srinivasulu & Srinivasulu 2019).
Apart from R. hardwickii, T. teniotis and T. aegyptiaca,
the remaining species were Indomalayan species that are
known from South and Southeast Asia (Bates & Harrison
1997, Molur et al. 2002, Francis 2008).

Regional status

Based on their frequency, we categorised nine species
as abundant, 13 as common and 16 as rare. Some of the
forest-dwelling species such as H. pomona, H. speoris, R.
indorouxii and R. lepidus are locally abundant. C. sphinx, P.
medius, R. leschenaultii, M. spasma and R. beddomei were
also observed throughout various habitatss of Kerala. In
contrast species like B. darjelingensis, E. spelaea, L. salimalii,
R. pusillus, H. ater, H. fulvus, H. galeritus, M. fuliginosus,
H. harpia, H. tickelli, H. affinis, P. jagorii, S. dormeri and T.
pachypus were rarely observed. The poor representation
of Molossids, Emballonurids and Rhinopomatidae during
the study may be due to a lack of aerial sampling. They use
open space foraging strategies and fly at high speeds in open
areas usually above 10m above the ground (Neuweiler et
al. 1984, Heller 1995, Pearch & Writer 2009). Among the
Molossids, T. aegyptiaca is known from many locations but
M. plicatus and T. teniotis are relatively uncommon (Bates &
Harrison 1997).

Elevational preferences

The present study shows that at least 17 species (H.
ater, H. fulvus, H. galeritus, K. picta, L. lyra, M. plicatus, P.
coromandra, P. tenuis, P. medius, S. saccolaimus, S. heathii.
S. kuhlii, S. dormeri, T. aegyptica, T. teniotis, T. melanopogon
and T. longimanus) are found in lower elevations (0-500m).
The remaining species were mostly forest-dwelling and
predominantly occur in mid-elevation zones (Fig. 9). In the
tropics, mid-elevations support high species richness than
low and high-elevations (Sdnchez-Cordero 2001, Curran et
al. 2012, Mongombe et al. 2019, Arias-Aguilar et al. 2020).
However, several studies also shown a linear decline in
species richness along elevational gradients (McCain 2007).
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Conservation implications

Among the known bat species of Kerala, the IUCN (Ver.
2021-1) categorised 84% as Least Concern (37 species), two
as Endangered (L. salimalii and H. pomona), one as Near
Threatened (K. picta), two as Data Deficient (R. indorouxii and
M. peytoni), and two as Not Evaluated (M. fuliginosus and B.
darjelingensis). Many species are persecuted despite their
ecological role in maintaining the balance of the ecosystem.
Some are often killed for bushmeat (for example P. medius,
R. leschenaultii). However, cave dwelling micro-bats are
hunted and consumed more infrequently by indigenous
forest-dwelling people primarily for medicinal purposes
(Mickleburgh et al. 2009, Murugan et al. 2020). The recent
Nipah outbreak in Kerala killed 21 people (Sadanadan et al.
2018) and several species are known to be carriers (Plowright
et al. 2019). This likely only represents a subset of species
that are carriers as testing for the virus has been limited.
This includes five pteropodids (C. brachyotis, C. sphinx,
E. spelaea, P. medius and R. leschenaultii) and eight non-
pteropodids, (H. ater, H. pomona, M. spasma, M. plicatus,
S. saccolaimus, S. kuhlii, T. melanopogon and T. longimanus),
though the occurrences of the virus may vary regionally.
Recent studies also showed that people do not perceive a
health threat due to bat meat consumption (Murugan et al.
2020). Moreover, many sites that we surveyed were subject
to extreme disturbance. For instance, the use of firecrackers,
closure of roost entrances, the felling of roosting trees,
setting fire to roosts to deprive bats were all also observed
(Raman per ob.), and further efforts are needed to restore
and protect sites. Our data thus contributes significantly
towards the understanding of these species and their
restricted distribution which can be used reassess the IUCN
RedList categories.

CONCLUSIONS

The present study provides a detailed understanding of
the diversity, status and distribution of 48 bats in Kerala.
In comparison with the neighbouring states of Peninsular
India, Kerala has higher biodiversity and bats alone
constitute 43% of the terrestrial mammalian diversity of the
state. Several species that we recorded from Kerala have
not yet been documented from adjacent states, and further
work is needed in nearby landscapes. Understanding the
geographical distribution and habitat choice of a species can
further aid accurate species identification while monitoring
acoustically. The data will contribute significantly towards
the understanding of species with restricted distributions,
and facilitate reassessment IUCN RedList categories for the
most poorly known species. Finally, we recommend further
long-term bioacoustic monitoring studies in remote and
understudied regions to provide a clear picture of the overall
distribution and changes to populations.
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