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:INTRODUCTION




1. INTRODUCTION

1.1. General notes on Carabidae

Carabidae Latreille 1802, belonging to the suborder Adephaga, order
Coleoptera is one of the most diverse and abundant families of insects. They are
commonly known as ground beetles, constituting a considerable component of
the soil fauna. Carabidae differs from other beetles by filiform antennae, five
segmented tarsi, and coalescent basal segments of the abdomen and distinct
backwardly produced metacoxae (Lindroth 1975). Adults and larvae of most of
the ground beetles are well-known predators of insects and other invertebrates,
whereas some species of carabids are herbivores, omnivores, or scavengers
(Allen 1979). Carabids are found on the ground, under stones or logs, or in leaf
litter, but many of them, especially those in the tropics, are arboreal (Capinera
2008; Atamehr 2013). They are usually small to moderate in size, nocturnal
insects rich in the field and attract attention with unusual shape and coloration
(Larochelle and Lariviére 2013). At global level Carabidae comprises 39,358
(Lorenz 2021) species belonging to 34 subfamilies, 92 tribes and 2141 genera. In
India there are 1602 species belonging to 305 genera, 54 tribes and 24
subfamilies (Anichtchenko 2022). It clearly shows a lack of taxonomic work on

Indian Carabidae.

1.2. Taxonomy of Family Carabidae



The history of carabid classification has been extensively discussed by Ball
(1979). As stated by Ball (1979), three main periods of classification are sighted-
pre-Linnaean, Linnaean- Fabrician and Latreillean. Other workers who worked
broadly towards systems of carabid classification include Dejean (1825-1831),
Lacordaire (1854), Chaudoir (1842-1883), Sloane (1923), Andrewes (1919-
1947), Jeannel (1942-1949), Erwin (1970-2018) and Lorenz (1998-2021).
There are three major types of carabid classification accepted at global level,
namely Jeannel (1942-1949), Erwin (1970-2018), and Lorenz (1998-2021) but
still there exist some contradictions between them. Classifications of Jeannel and
Erwin are difficult to understand while the classification of Lorenz is simple and

therefore widely accepted.

Indian taxonomy of Carabidae is mainly based on the works of Andrewes
(1929, 1935) - the Fauna of British India, Volume 1- Carabinae and Volume 2
—Harpalinae. Other workers contributed to Indian Carabidae include Jedlicka
(1928-1969), Chaudoir (1842-1883), Bates (1873-1892), Putzeys (1846-1878),
Motschulsky (1844-1866), and Nietner (1856-1858). At present, there are 24
subfamilies (Anthiinae, Apotominae, Brachininae, Broscinae, Carabinae,
Ctenodactylinae, Dryptiinae, Harpalinae, Lebiinae, Licininae, Loricerinae,
Melaeninae, Nebriinae, Omophroinae, Orthogoniinae, Panageinae, Platyninae,
Pseudomorphinae, Psydrinae, Pterostichinae, Rhysodinae, Scaritinae, Siagoninae
and Trechinae) in India, among these only 14 subfamilies were discussed in the
‘Fauna of British India’ of Andrewes (1929, 1935). The remaining 10 lesser-

2



known subfamilies were not described in the works of Andrewes 1929 and 1935.
After the works of Andrewes (1919a, 1919b, 1919c, 1919d, 1920a, 1920b,
1920c, 1921a, 1921b, 1921c, 1921d, 1922, 1923a, 1923b, 1923c, 1923d, 1923e,
1923f, 1924a, 1924b, 1924c, 1924d, 1924e, 1924f, 1925, 1926a, 1926b, 1926c,
1926d, 1927, 1928, 1929, 1930, 1931a, 1931b, 1931c, 1932a, 1932b, 1933,
1934, 1935, 1936a, 1936b, 1936¢, 1936d, 1937, 1938, 1939, 1940a, 1940b,
1941, 1942, and 1947) and Jedlicka (1928, 1931a, 1931b, 1933a, 1934, 1935,
1938, 1940, 1947, 1954, 1955, 1956, 1960, 1963, 1964, 1965 and 1969), only a
few papers came from India and that comprise the works of Straneo (1938, 1949,
1957, 1961, 1989, 1995), Saha (1984, 1986), Saha et al. (1992), Saha and
Biswas (1985), Tian and Deuve (2000, 2005, 2006a, 2006b, 2015, 2016a,
2016b), Abhitha et al. (2008, 2009), Sabu et al. (2010), Hegde and Kushwaha
(2012, 2015), Shiju et al. (2012a), Shiju et al. (2012a), Jithmon and Sabu (2018),
Chanu and Swaminathan (2017), Akhil and Sabu (2019a, 2019b), Akhil et al.
(2019), Divya and Sabu (2019), Akhil and Sabu (2020), Akhil et al. (2020),

Divya et al. (2020), Akhil and Sabu (2021) and Ashly and Sabu (2021).

1.3. Ecology of Family Carabidae

Carabids are commonly found under stones, logs, leaves, bark, debris or
running above the ground. Adults and larvae of most carabids are predators
(Kromp 1999), a few species are omnivorous (Balduf 1935; Lund and Turpin
1977a; Larochelle 1990), and a few others feed on seeds (Alcock 1976; Lund

and Turpin 1977b; Thiele 1977). They chiefly act as generalist predators in
3



forest ecosystems (Qodri et al. 2016). Darlington (1971) placed Carabidae in
three ecological groups, geophiles which live on ground, hydrophiles occur near
running water, arboreal forms live on tree trunks or fallen leaves. These beetles
are holometabolous insects, having indirect development with four

developmental stages in their life cycle (Crowson 1981).

Carabid beetles serve as indicators in seven aspects (Lindenmayer et al.
2000; Koivula 2011). (1) indicates richness and abundance of taxa other than
carabids (2) functioning as keystone organisms; (3) indicating human-altered
abiotic conditions; (4) indicating particular environmental conditions through
numerical or biomass dominance; (5) reflecting variation in ‘natural’ conditions;
(6) acting as early-warning signalers; and (7) indicating disturbances and
management (Koivula 2011). Carabids have great importance in food webs and
potential to suppress agricultural pest populations (Toft and Bilde 2002; Kotze et
al. 2011). They serve as bio control agents of agricultural pest in temperate
region of Northern Hemisphere (Reichardt 1979; Kromp 1999; Sunderland 2002;
Kulkarni et al. 2015; Francisco 2021). Scarites orientalis consumed small slugs,
sp. a pest of common bean in Honduras (Bennet and Yaseen 1987; Francisco
2021). Tulli et al. (2009) suggested that Scarites anthracinus (Dejean 1831)
natural enemy of gray field slug a pest in no- till sunflower and soybean crops in

Argentina.

Thiele (1977) has given a detailed work on carabid ecology. Desender et al.

(1999) studied beetle diversity and historical ecology in Flanders. Koivula et al.
4



(1999) studied leaf litter and the small-scale distribution of carabid beetles in the
boreal forest. Koivula and Niemeld (2002) studied Boreal carabid Beetles in
Managed Spruce Forests— a Summary of Finnish Case Studies. Koivula et al.
(2002) studied Boreal carabid-beetle (Coleoptera, Carabidae) assemblages along
the clear-cut originated succession gradient. Rainio and Niemeld (2003) gave
details on Carabidae as biological indicators. Goulet et al. (2004) studied on
diversity and seasonal activity of ground beetles in Canada. Vanbergen et al.
(2010) described the carabid beetle responses to habitat and landscape structures
in Europe. Tothmérész et al. (2011) has given the responses of carabid beetles to
urbanisation in Romania. Maveety et al. (2011) worked on the Carabidae
diversity along an altitudinal gradient in a Peruvian cloud forest. Moraes et al.
(2013) studied the carabid beetle assemblages in the Araucaria humid forest of
southern Brazil. Worthen and Merriman (2013) studied the relationship between
carabid beetle communities and forest stand parameters. Most of the works on
ecology of carabid beetles were restricted to the temperate regions. Limited data
exists on Carabidae ecology from the Western Ghats including the works of
Prasad and Rajagopal (1990), Prasad and Rajagopal (1997), Abhitha et al.
(2008), Abhitha (2010), Shiju et al. (2012), Shiju (2012), Akhil (2019), and

Jithmon (2020).

Moist deciduous forests, montane rain forests and semi evergreen forests are
the major vegetation types in the Western Ghats (WGs). Dry deciduous forests
are rare in the WGs and those in the south WGs are confined to the northern
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slope of Anamalai in Chinnar wildlife sanctuary (CWS) in Kerala and
Mudumalai wildlife sanctuary, Nilgiris North and Coimbatore forest divisions in
Tamil Nadu state (Ghosh and Bhaskaran 2007; Sobhana et al. 2013). Among
these CWS is an important protected area due to its ecological, floral and
geomorphological significance. There is no information about the Carabidae
taxonomy and ecology from CWS. Present study aims to analyses the taxonomy,

and ecology of carabid beetles from CWS.

1.4. Objectives

1. Taxonomic identification of carabids and record of rare and endemic species.

2. Pictorial key to the genera and species of Carabidae and,

3. Ecology of Carabidae.



Chapter 2

REVIEW OF
LITERATURE

)




2. REVIEW OF LITERATURE

2.1. Taxonomy of Indian Carabidae

2.1.1. General status

Linnaeus (1758, 1761 and 1771), the pioneer worker on Indian Carabidae
described four species namely Sphodrus leucophthalmus, Syntomus truncatellus,
Bembidion quadrimaculatum and Pheropsophus bimaculatus. Fabricius (1775-
1801) described 26 species of Carabidae from India with the common label
‘India orientale’. Fabricius (1775) described largest Carabidae Anthia sexguttata
from India as Carabus sexguttata; Fabricius (1798) reported Pheropsophus
hilaris as Carabus hilaris. Bonelli (1810) put forward subfamily Brachininae;
Bonelli (1813) proposed subfamily Anthiinae. Wiedemann (1819, 1821 and
1823) narrated 34 Carabidae species from India. Dejean (1825, 1826, 1828, 1829
and 1831) reported 54 species of Carabidae from India in five volumes of world
fauna of Carabidae. Macleay (1825) in his work ‘Annulosa Javanica’ illustrated
the natural affinities and analogies of the insects— Geodephaga (Carabidae),
Hydradephaga, Philhydrida, Necrophaga and Brachelytra. Hope (1831, 1833,
1838 and 1845) narrated 14 new species of Indian Carabidae. Schmidt-Gdéebel
(1846) in ‘Faunula Coleopterum Birmanae’ reported 48 species from India.
Motschulsky (1844, 1845, 1851, 1858, 1859, 1861, 1862, 1864, 1865 and 1866)
added 46 new species belonging to 7 subfamilies to Indian carabid fauna.
LaFerté-Sénectére (1851) in his work ‘Revision de la tribu des patellimanes de

Dejean, coleopteres pentameres de la famille des carabiques’ described three



new species of Panagaeinae and nine new species of Licininae. Lacordaire
(1854) compiled the systems of classification in his work ‘Genera des
Coleopteres’ which was later elaborated by Schaum (1860) in ‘Das system der
Carabicinen’. Nietner (1856, 1857a, 1857b, 1857¢c and 1858) contributed to the
knowledge of Indian Carabidae by adding 20 new species belonging to eight
subfamilies. Chaudoir (1842, 1843, 1844, 1846, 1847, 1848, 1850, 1852, 1854,
1855, 1856, 1857, 1859, 1861, 1862, 1863, 1864, 1865, 1866, 1867, 1868, 1869,
1870, 1871, 1872, 1873, 1874, 1875, 1876a, 1877, 1878, 1879, 1880, 1882 and
1883) described 184 new species from India belonging to 17 subfamilies of
current classification system and provided simple taxonomic keys to many
genera of Carabidae. Chaudoir (1869-1882) produced Monographs on Abacetus
(Chaudoir 1869), Lebiides (Chaudoir 1870), Orthogonides (Chaudoir 1871),
Pogonoides (Chaudoir 1872a), Callidides (Chaudoir 1872b), Brachynides
(Chaudoir 1876a), Chlaeniens (Chaudoir 1876b), Masoreus (Chaudoir 1876c),
Tetragonoderus (Chaudoir 1876c), Nematotarsus (Chaudoir 1876c), Siagonides
(Chaudoir 1876d), Panageides (Chaudoir 1878), Scaritides (Chaudoir 1879 and
1881), and Oodides (Chaudoir 1882). Putzeys (1846, 1861, 1863, 1866a, 1866b,
1867a, 1867b, 1868a, 1868b, 1870, 1873a, 1873b, 1873c, 1875a, 1875h, 18774,
1877b, 1878 and 1879) added 40 new species to Indian Carabidae belonging to
eight subfamilies. Nietner (1856, 1857a and 1858) reported 20 Carabidae species
from India. Bates (1873, 1874a, 1874b, 1876, 1883, 1886, 1889a, 1889h, 1889c,
18914, 1891b, 1892a and 1892b) added 129 new species of Carabidae belonging

to 15 subfamilies from India. Horn (1881) published a monograph on “Genera



of Carabidae with special reference to the fauna of Boreal America”.
Tschitscherine (1894a, 1894b, 1894c, 1894d, 1894e, 1894f, 1895, 1897, 1898,
1899a, 1899b, 1899c, 1900a, 1900b, 1901a, 1901b and 1903) in ‘Horae
Societatis Entomologicae Rossicae’ narrated 16 new species of Carabidae
belonging to four subfamilies from India. Fairmaire (1849a, 1849b, 1873, 1882,
1883, 1887, 1889 and 1901) described 10 species belonging to seven subfamilies
from India. Maindron (1898, 1899, 1906 and 1909) described nine species of
Indian Carabidae. Fowler (1912) in ‘General introduction and Cicindelidae and
Paussidae’ provided a historical summary on suborder Adephaga till 1912; and
also provided a chapter on Rhysodinae with taxonomic keys to Indian species.
Sloane (1923) in ‘The Classification of family Carabidae’ gave a key to tribes of
family Carabidae, which formed the base for future workers. Csiki (1927, 1928,
1929, 1930, 1931, 19323, 1932b, 1933a and 1933b) provided useful catalogues

for Carabidae of world.

Andrewes (1919-1947) contributed 485 new species to the Indian fauna
belonging to 19 subfamilies proposed in the current classification system which
is almost one third of the total known Carabidae of India. Andrewes (1919a)
synonymized Anthia orientalis Hope 1838. Andrewes (1919b) narrated the types
of Carabidae in the British Museum and Oxford University Museum. Andrewes
(1921d) provided a comprehensive work on genus Callistomimus of Oriental
region with taxonomic keys. Andrewes (1923b) provided detailed descriptions of
the types of 98 species of Carabidae described by Schmidt-Goebel in

“Transactions of the Entomological Society of London”. Andrewes (1925) did a
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revision of Oriental species of genus Tachys. Andrewes (1928 and 1933)
provided detailed papers on the types of Oriental Carabidae described by
Motschulsky. Two volumes of ‘Fauna of British India including Burma and
Ceylon’ — Part | Carabinae (1929) and Part Il Harpalinae (1935) provided
detailed description of carabids falling under two subfamilies namely,
Harpalinae and Carabinae with modified taxonomic keys of Sloane (1923).
Andrewes (1930a) recorded 19 species of Anthiinae, 53 species of Brachininae
and 17 species of Orthogoniinae from India. Andrewes (1930b) in “Catalogue of
Indian Insects” provided catalogue of the carabids described till 1930 including
many groups and species not mentioned in Andrewes (1929). Andrewes (1932)
provided taxonomic keys to the species of genus Cymindis. Andrewes (1933)
provided keys and descriptions to species of Dioryche and Phloeozeteus.
Andrewes (1934) described keys to the species of genus Calathus. Andrewes
(1935a) gave keys and descriptions to species of Cymindoidea, Platytarus and
Taridius. Andrewes (1936b) provided keys and descriptions to species of two
genera Drypta and Desera. Andrewes (1937a, 1937b and 1937c) gave keys and
descriptions to genera and species of the Sphodrini group and three genera
namely Feronia, Pericalus and Catascopus. Andrewes (1940a) provided keys
and descriptions of genus Oodes. Andrewes (1942) gave keys and descriptions to

Abacetus.

Jedlicka (1935, 1938, 1955, 1956, 1960, 1963, 1964, 1965 and 1969)
added 29 species of 10 subfamilies to the Indian carabid fauna. Jedlicka (1963a)

in his ‘Monographie der Truncatipennen aus Ostasien’ provided keys to
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Palaearctic group of truncatipennes Carabidae. Straneo (1938, 1961, 1989, 1992
and 1994) added 20 species to Indian Carabidae. Quentin (1952) provided details
of Mastax fulvonotata from south Mysore. Louwerens (1953) described seven
new species of Colpodes, two new species of Metacolpodes and a single new
species of Skorlagad from India. Mateu (1959, 1960, 1971, 1976, 1978, 1979a,
1979b, 1981, 1984, 1986, 1991 and 1997) added 35 new species to Indian
carabid fauna. Saha and Sengupta (1979) described three species of Chlaenius,
C. besucheti, C. loebli and C. mussardi from south India. Morvan (1979, 1992,
1996, 19974, 1997b and 1999) described 18 new species of subfamily Platyninae
from India. Deuve (1980a, 1980b, 1982a, 1982b, 1982c, 1986 and 2001) added
six new species from India from the Paris Museum collections. Deuve (2012)
reported Crepidogaster indica from south India; Deuve (2015) described two
Crepidogaster species C. rougueti and C. pseudohumerata from south India;
Deuve and Wrase (2014) provided Crepidogaster mysorensis from Ooty, south
India. Saha (1984) recorded Chlaenius puncticephalis from India. Saha and
Biswas (1985) reported 22 species of Carabidae from Arunachal Pradesh. Saha
et al. (1992) reported 73 species of Carabidae in the collections of Zoological
Survey of India from Kolkata. Kumar and Rajagopal (1996) reported 82 species
of Carabidae from Karnataka state of India. Jaeger (1997 and 1998) provided
description of Bradycellus bicolor and Psychristus andrewesi from India.
Kirschenhofer (1998, 2002 and 2013) reported Chlaenius seiferti, C.
panjabensis, C. rajasthanensis, C. buriensis and C. sikkimensis from India.

Kirschenhofer (2000) synonymized three Chlaenius species C. besucheti, C.
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loebli and C.mussardi. Kataev (2001, and 2002) provided description of three
Harpalinae species namely, Progonochaetus indicus, Harpalus meghalayensis
and Siopelus tamilnadensis from India. Tian and Deuve (2000, 2006, 2015, and
2016), worked with Deuve and added 31 new species of Orthogoniinae from
India based on the collections at Paris Museum. Balkenohl (2001) provided
taxonomic keys to the tribe Clivinini. Lorenz (2005) in ‘A systematic list of
extant ground beetles of the World’ provided a complete catalogue of World
Carabidae. Schmidt (2008) added two new species of tribe Platynini from India.
Shiju et al. (2012a) provided taxonomy notes on habits and distributional
patterns of apterous endemic genus Omphra. Anichtchenko (2012) provided
description of Badister indicus from northern India. Anichtchenko and Shavrin
(2013) synonymized B. indicus with B. thoracicus Wiedemann, 1823. Hackel
and Farkac¢ (2013) drafted a world checklist for subfamily Anthiinae. Vaibhao et
al. (2013) provided a checklist of Carabidae of Melghat Tiger reserve of India.
Hegde et al. (2015) drafted a checklist of Carabidae from Chhattisgarh state of
India. Hegde and Kushwaha (2015) reported 95 species belonging to 36 genera
which include 22 first reports from Uttar Pradesh. Jaeger et al. (2016) described
two new species Acupalpus andrewesi from Karnataka and A. maculipennis from
Rajasthan. Jaeger (2017) described one new species Anthracus nathani from
Tamil Nadu. Hrdlicka (2017) reported Styphlomerus bimaculatus from
Rajasthan, India. Chanu and Swaminathan (2017) reported 14 species of
Chlaenius from Rajasthan state of India with two new species Chlaenius

udaipurensis and C. pseudotristis. Kirschenhofer (2017) synonymized Chlaenius
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udaipurensis with C. vulneratus Dejean, 1831 and C. pseudotristis with C.
variipes Chaudoir, 1856. Anichtchenko and Kirschenhofer (2017) synonymized
two species of Chlaenius namely C. panjabensis with C. puncticollis Dejean,
1826 and C. buriensis with C. germanus Chaudoir, 1876. Jithmon and Sabu
(2018) reported a new species Euschizomerus devagiriensis from Kozhikode and
synonymized E. schuhi Kirschenhofer 2000 with E. indicus Jedlicka, 1955.
Akhil and Sabu (2019) reported two new species of Pheropsophus namely P.
devagiriensis and P. indicus from south India with a key and descriptions to 22
known Indian species of genus Pheropsophus; synonymized P. discicollis
(Dejean, 1826) with P.hilaris (Fabricius 1798); reinstated the species status of P.
sobrinus (Dejean, 1826) and discovered the lost type of P. hilaris. Shiju and
Sabu (2019) provided a checklist of 263 species of Indian Lebiinae. Hrdlicka
(2019) described Brachinus geiseri from central India. Divya and Sabu (2020)
provide a checklist of 159 species of Indian Pterostichinae. Divya et al. (2020)
described a new bombardier beetle species, Brachinus paikadai with first report
of B. peltastes from south India and synonymisation of B. cinctellus with B.
limbellus Chaudoir, 1876. Jithmon and Sabu (2021) provided a checklist of 45
species of Dryptinae and 33 species of Panagaeinae from Indian subcontinent.
Akhil and Sabu (2021) described two new species of Omphra namely, O. balli
from the semi-arid region in Central India and O. erwini from the semi-arid
region in north western India with modified key to the species. Ashly and Sabu
(2021) provided a checklist of 188 species of Platyninae from Indian

subcontinent.
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2.1.2. Taxonomy of Carabidae in the forests of the Western Ghats

Saha (1986) recorded 16 species belonging to 13 genera and seven
subfamilies with description of Oxylobus silenticus from Silent Valley in moist
WGs. Abitha et al. (2008) described Helluodes devagiriensis, from WGs with
generic key and details of phylogenetic relationships of enigmatic tribe
Physocrotaphini. Abhitha et al. (2009) described a new carabid species
Orthogonius baconioides from moist WGs with check list and key to the species
of Orthogonius. Shiju et al. (2012b) described a new carabid species of the
genus Macrocheilus from WGs. Deuve and Wrase (2014) described
Crepidogaster mysorensis from Pykara near Ooty in moist WGs. Hegde and
Manthen (2017) reported 17 Chlaenius species from the WGs region of
Maharashtra. Akhil et al. (2019) described Macrocheilus bandipurensis from
Bandipur belt in moist WGs. Akhil and Sabu (2019) described Styphlomerus
striatus from Tholpetty Wildlife Sanctuary in WGs. Akhil (2019) reported 78
species belonging to 11 subfamilies, 21 tribes and 40 genera from Nilgiri
Biosphere Reserve integral part of WGs. Jithmon (2020) reported 23 species
from Malabar Wildlife sanctuary and surrounding agriculture lands part of moist

WGs.

Limited works on Carabidae taxonomy has been reported from dry WGs.
Aknhil et al. (2019) reported one new species Macrocheilus chinnarensis from
CWS. Shiju and Sabu (2019) in ‘Checklist of Indian Lebiinae” reported two

species Apristus subtransparens, Anchista fenestrate from CWS. Jithmon and
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Sabu (2021) recorded one species Craspedophorus bifasciatus from CWS in
“Checklists of subfamilies Dryptinae and Panagaeinae (Insecta: Coleoptera:

Carabidae) from the Indian subcontinent”.

2.3. Ecology of Carabidae

Thiele (1977) focussed on the carabid ecology in natural and managed
habitats and his work serve as the base for Carabidae ecology. Luff (1978)
showed light-dark cycles influence carabid beetle activity. Baars (1979)
explained the correlation of mean density and catches in pitfall trap of ground
beetles. Refseth (1980) studied ecological analysis of Carabidae communities
and its use in biological classification for nature conservation. Kalas (1985)
described species composition and seasonal activity patterns of Carabidae in a
small deciduous forest in western Norway. Waage (1985) studied the trapping
efficiency of ground beetles using plastic and glass pitfall traps containing
different solutions. Spence and Niemela (1994) studied sampling of carabid
assemblage using pitfall traps. Erwin (1994) provided the character analysis of a
group of subarboreal tropical beetles Xystosomi with its taxonomy and
distribution details. Andersen (1995) stated species favouring more open habitats
show a positive response towards direct light, whereas those seeking wetter
habitat (forest inhabitants) show a positive orientation towards silhouettes. Eyre
et al. (1996) studied the potential of carabid beetles for monitoring the
environment quality. Lovei and Sunderland (1996) reviewed the ecology and

behaviour of Carabidae. Lucky et al. (2002) studied temporal, spatial diversity
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and distribution of arboreal Carabidae in tropical rainforest. Yu et al. (2006,
2007, 2009 and 2010) explained the distribution of carabid beetles along various
habitats of China. Nyundo and Yarro (2007) studied the effect of different
methods for sampling Carabidae in a montane rain forest. Koivula (2011)
studied the use of Carabidae as a model bio indicator organism for reflecting
environmental conditions. Brandmayr et al. (2013) explained the use of
hypogean Carabidae as indicators of global warming. Jung et al. (2012, 2014 and
2015) explained community structure, species diversity and distribution pattern
of ground beetles of Korea. Zou et al. (2014) explained the altitudinal diversity
pattern of the ground beetles in Northeast China. Roubah et al. (2014) studied
the effect of ground beetle body size on strength of prey suppression. Pizzolotto
et al. (2016) studied the habitat diversity of the Carabidae along an altitudinal
sequence of alpine habitats. Qodri et al. (2016) studied diversity and abundance
of Carabidae in four montane habitat types in South Sulawesi, Indonesia. Li et
al. (2017) studied the community composition and diversity of the ground
beetles in Yaoluoping Natural reserve of China. Pizzolotto et al. (2018) studied
the use of ground beetles as bioindicators. Kacprzyk et al. (2020) studied on the
effect of spot burning of logging residues on the mountain forest soil and the
occurrence of ground beetles. Shashkov et al. (2020) studied on ground beetle
communities in broad leaved forests of protected and urban areas of the Kaluga
Oblast, Russia. Riley et al. (2021) studied ground beetle richness, diversity, and
community structure in the flooded and non-flooded Amazonian forests of

Ecuador.
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Mani (1968 and 1974) narrated behaviour and general ecology of many
ground beetles while dealing with ‘Ecology and Biogeography of High Altitude
Insects’ and ‘Ecology and Biogeography of India’. Prasad and Rajagopal (1990)
studied on Omphra pilosa revealed their predatory behaviour on termites. Prasad
and Rajagopal (1997) studied ecology of carabid fauna of Karnataka. Vennila
and Rajagopal (1999) explained the optimum sampling effort for study of
tropical ground beetles with pitfall traps. Anu and Sabu (2007) studied the
seasonal variation in the litter chemical quality of a wet evergreen forest in the
WGs and proposed that variations are related to nutrient source-sink interactions
during summer periods and pulse of increased soil nutrient availability and
uptake during rainy season. Abhitha et al. (2008) explained notes on a curious
sexually dimorphic character of species in the tribe Physocrotaphini and on
termitophilous and geophilous habits of genus Helluodes from WGs. Abhitha
(2010) studied forest litter arthropod diversity and abundance in semi-evergreen
forest of south WGs. Shiju and Sabu (2010) compare the trapping efficiencies of
various methods for sampling various Coleopteran families in moist deciduous
forests in the WGs and reported the best methodologies for quantitative and
qualitative sampling of Carabidae. Shiju et al. (2012) discussed about the
geophilus habitat and feeding behaviour of Omphra from Indian subcontinent.
Shiju (2012) studied abundance of ground dwelling coleopteran in moist
deciduous, evergreen and montane cloud forests in the WGs. Akhil (2019)
studied on ecology of Carabidae on Nilgiri Biosphere Reserve. Jithmon (2020)

studied on ecology of Carabidae on Malabar wildlife sanctuary.
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3. MATERIALS AND METHODS

3.1 Study area - Chinnar wildlife sanctuary

The Western Ghats (WGSs), a chain of mountains of south western India,
Is one of the last remaining stretches of the bio diverse tropical wet evergreen
rainforests in peninsular India and is a global biodiversity hotspot (Myers et al.
2000). The Eastern slope of the WGs relies heavily on the northeast monsoon
(October-December) for precipitation, as opposed to western scarps that receive
almost 80% of the rainfall between May-August, during the southwest monsoon
(Anu et al. 2009). This variance in monsoon dependence is hypothesized to have
led to phenological differences amongst some congeneric populations from the
eastern and western slopes (Janani et al. 2017; Chaitanya et al. 2018). Chinnar
wildlife sanctuary (CWS) (Figure.l) situated in eastern slope of south Western

Ghats.

Chinnar wildlife sanctuary was declared as a wildlife sanctuary in August
1984. The area falls in the Marayoor and Kanthalloor Panchayat of Devikulam
Taluk in Idukki District. It is located between 10° 15’ - 10° 21° N latitude 77°
05° - 77° 16’ E longitude, and covering a total area of 90.44km2. The Chinnar
River and Pambar rivers are the major perennial water resources in the
sanctuary. The sanctuary is situated in the rain shadow region and hence the area
experiences prolonged hot/dry season from January to September and short rainy
season from north-east monsoon during October to December. Annual rainfall

ranges from 500 to 800 mm with a minimum and maximum temperature of 12°C
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and 36°C, respectively (Kerala Forests and Wildlife Department Management
plan of Chinnar wildlife sanctuary 2012 — 13 to 2021 — 22). The dominant
vegetation is dry deciduous forests followed by thorny scrub forests and patches
of riparian forests linearly spread out along the hill folds (Thomas et al. 2018).

Specimen collection involved from all the three major forest types.

The rainfall regime of the sanctuary characterised by the highly variable
precipitation linked with the cyclonic disturbances affecting the Bay of Bengal
during the withdrawal of the monsoon. On the slopes below 650 m of South
Western Ghats the dry deciduous formation is generally thorny. Chinnar wildlife
sanctuary is an abode of reptilian fauna and the richest in Kerala in terms of the
number of species. Albizia lathamii, critically endangered species has been
reported from the dry forests of Chinnar. It is a well known repository of
medicinal plants. The riverine forests along Chinnar and Pambar support a
healthy population of Grizzled Giant Squirrel. The famous ‘white bison of
Manjampatti’ has been reported from Chinnar. It has about 1000 species of
flowering plants, 28 species of mammals, 225 species of birds, 14 species of
fish, 15 species of amphibians, 156 species of butterflies and 52 species of
reptiles recorded from the sanctuary (Kerala Forests and Wildlife Department

Management plan of Chinnar wildlife sanctuary 2012 — 13 to 2021 — 22).

3.2. Data collection and Analysis

3.2.1. Collection of specimens
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Specimens were collected during 2019-2020 period from Chinnar wildlife
sanctuary using pitfall traps, traps and hand picking methods. Pitfall trapping is
the best known collection method used by carabidologists especially in
ecological studies (Lovei and Sunderland 1996; Kotze et al. 2011). Pitfall traps
captured high numbers of taxa active at ground level but inefficient in capturing
either bottom dwellers or those disseminate by flying (Standen 2000; Ward et al.
2001; Work et al. 2002; Hansen and New 2005; Leather and Watt 2005;
Woodcock 2005; Shiju and Sabu 2010). Pitfall trap (Figure.2A) consists of
plastic containers having 8 cm width and 10 cm depth buried in soil to its rim in
the level of soil surface and half-filled with preservative liquid. Preservative
liquid is a mixture of salt and soapwater. Soapwater added to break the surface
tension of the liquid to promote quick drowning. The opening is covered by a lid
to reduce the amount of rain and debris entering the trap. Traps were placed in a
row and separated each other by 20m to avoid “digging in” effects (Nyundo and
Yaro 2007; Shiju and Sabu 2010). Thirty traps were placed in forest areas of
CWS. Traps were setup in afternoon and collection were done after 48 hours.
Trapped beetles were sorted to tribe/genus level, selected the minimum number
of representative specimens and rest were released. Specimens meant for lab

analysis were washed with freshwater and preserved in 70% ethyl alcohol.

Light trapping is the most frequent and popular sampling technique.
Thousands of insect species are nocturnal. These insects are best sampled
through light trapping (Szentkiralyi 2002). Carabid beetles are nocturnal and
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actively foraging for food at night. This indicates that high collection of carabid
fauna using light traps(Abdulla et al. 2008). Light trapping is more effective than
pitfall trapping in region where moist terrain or high risk of flooding (Jocque et
al. 2016). Electronic insect light trap (Figure. 2B) (SAFS Timer Insect LED
Light trap, Model SAFS_Itrap_01B) having UV-A lighting technology is used
for the study. Traps have a tray for holding preservative liquid. Traps were
placed with separation of 500m from each other. A total of thirty light traps were
placed in forest areas of CWS. Trapped beetles were sorted to tribe/genus level,
selected the minimum number of representative specimens and rest were
released. Specimens meant for laboratory analysis were preserved in 70% ethyl

alcohol.

Handpicking method (Figure. 2C) is the third method of ground beetle
collection. Medium sized to large carabids picked up by hand. Success of
handpicking method depends on experience of collector (Timm et al. 2007).

Ground beetles were collected mainly under stones, logs and grass patches.

3.2.2. Taxonomy of family Carabidae

Specimens from various international museums were analysed for
taxonomical studies Natural History Museum, Paris, France (MNHN), Museum
of the Moscow Lomonosov State University. Classification pattern provided in
Lorenz (2005) for subfamilies, tribes, genera, and species was followed. Species-

level identification was done with the aid of taxonomic keys in Akhil (2019),
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Akhil et al. (2019), Akhil and Sabu (2019a), Andrewes (1929, 1935), Balkenohl
(2001), Habu (1973), Jithmon (2020), Kataev (2012, 2018), Kataev and Wrase
(2016), Roux et al. (2016), Sabu (2018), Shiju (2018), Shiju et al. (2012a),
modified and newly prepared taxonomic keys and by comparing with the
holotypes and verified specimens available in the insect depository of Zoological
Survey of India, Western Ghats Regional Centre (ZSI-WGRC) Kozhikode ZSl,
Calicut station. Images were taken using Leica M 205C Stereo zoom microscope
fitted with Leica MC 170 HD digital camera. Body length was measured from
tip of the labrum to apex of the elytra (Lawrence et al. 1999). All measurements
are given in millimetres. Identified specimens are labelled and deposited in ZSI-

WGRC.

Abbreviations used

id. “Idem” (the same; as just mentioned)
@ First report from India

# First report from South India

* Endemic to the Western Ghats
ssp  Subspecies

World Zoogeographical Regions
AUR-Australian Region

IAR-Indo-Australian Region
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ORR-Oriental Region

PAR-Palaearctic Region

Geographical symbols

AF-Afghanistan
AST-Australia
BGD-Bangladesh
BT-Bhutan
CBD-Cambodia
CHN-China
EAI-East Indies
FUJ-Fujian
GUA-Guangdong
GUI-Guizhou
GUX-Guangxi
HAI-Hainan
HKG-Hong Kong
HUB-Hubei

3.3. Ecological Analysis

Ecological analysis of Carabidae collected from CWS was performed
using data obtained through light trap and pitfall methods. Ecological data used
to derive its relative abundance, to plot rank-abundance curve, and to study the
attributes of diversity, richness and evenness using PAST (PAST version 3.15)

software. Graphs and simple statistical data analysis such as percentage and

HUN-Hunan
IDS-Indonesia
IN-Iran
JA-Japan
JIX-Jiangxi
LAO-Laos
MAC-Macao
MLS-Malaysia
MM-Myanmar
NC-North Korea
NEC-New Caledonia
NP-Nepal
PA-Pakistan

PP-Philippines
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SC-South Korea
SCH-Sichuan
SEA-South East Asia
SHG-Shanghai
SM-Samoa
SRL-Sri Lanka
TAI-Thailand
TD-Tajikistan
TM-Turkmenistan
TWN-Taiwan
UZ-Uzbekistan
VTN-Vietnam

YUN-Yunnan



relative abundance of species using different sampling methods were done with

the help of MS-Excel 2010.

3.3.1. Diversity Analysis

Alpha diversity was estimated with the three indices Margalef’s species

richness index (d), Shannon-Weaver diversity index, Simpson’s evenness index.

Margalef’s index (d) (Clifford and Stephenson 1975; Magurran 2004)

was calculated by using the following formula.

d=S-1/log (N)

S = total number of species

N = total number of individuals

Shannon-Weaver diversity index (Shannon and Weaver 1949) is the
most commonly used diversity index because it incorporates both species
richness and evenness, it can also provide heterogeneity of information
(Rosenstock 1998; Cheng 1999) and possible to test the differences between two
communities using a Shannon t-test/ ANOVA (Magurran 2004). It is calculated

by using the following formula.

H’ =-Zi Pi(log (Pi)

Where Pi is the proportion of individuals found in the

i "species.
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Simpson’s evenness index (1-D or 1/D), addresses equitability of the

species (Simpson 1949).

Ewp= (1/D)/S

Where 1/D is the reciprocal form of the Simpson index (D) and ‘S’ is the

number of species in the sample.

D=X pi2

Where P; = the proportion of individuals in the i species (Magurran

2004)

Patterns in species composition of the ground beetle assemblages were
analyzed by constructing a rank-abundance plot for each method using PAST
(PAST version 3.15) software. Rank-abundance plot was plotted with relative

abundance of each order against rank of species for the methods.

3.3.2 Statistical analysis

Species abundance data used for statistical analysis were tested for
normality with Anderson-Darling test. Since data were normally distributed, t-
test was used to analyse significance levels of variations. For all analyses,
significance was determined at P<0.05. All statistical and diversity analyses

were performed using PAST software version 3.15 (Hammer et al. 2001).
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Species were classified as ‘dominant’ if their relative abundance
contributed 10% and above. ‘Minor’ species contributed 5-9.99% and the
species were classified as ‘rare’ if their relative abundance contributed less than

4.99%.
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4. RESULTS

4.1 Carabidae Taxonomy

4.1.1 Carabidae beetles from Chinnar wildlife sanctuary

Checklist of Carabidae from CWS with 52 species belonging to 11
subfamilies (Harpalinae: 15 species, Lebiinae: 14, Scaritinae: 7, Pterostichinae:
4, Anthiinae: 2, Trechinae: 3, Licininae: 2, Orthogoniinae: 2, Panagaeinae: 1,
Brachininae: 1, Dryptinae: 1), 19 tribes and 31 genera are provided (Table: 1).
Two species namely Stenolophus lucidus (Harpalinae), and Amblystomus
aenescens (Harpalinae) - are first records from India. Four species namely
Stenolophus bajaurae (Harpalinae), Amblystomus indicus (Harpalinae),
Trigonotoma oberthueri (Pterostichinae) and Elaphropus politus (Trechinae) and
- are new records from south India. Five species namely Ophoniscus puneensis
(Harpalinae), Caelostomus sculptipennis (Pterostichinae), Pseudoclivina costata
(Scaritinae), Elaphropus nigellus (Trechinae), E. nilgiricus (Trechinae) - are
endemic to the WGs and Sri Lanka hotspot of biodiversity. In addition to the
checklist, pictorial key to the genera and species, and images of the species

collected from CWS are provided.
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Table 1: Carabid beetles collected during 2019-2020 from Chinnar wildlife sanctuary

Subfamily

Tribe

Genus

Species

1. Anthiinae Bonelli, 1813

1. Helluonini Hope, 1838

1

. Macrocheilus Hope, 1838

1. M. bensoni Hope, 1838

2

. Omphra Dejean, 1825

1. O. pilosa (Klug, 1834)

2. Brachininae Bonelli, 1810

1. Brachinini Bonelli, 1810

1.

Styphlomerus Chaudoir, 1875

1. S. striatus Akhil and Sabu, 2019

3. Dryptinae Bonelli, 1810

1. Dryptini Bonelli, 1810

. Drypta Latreille, 1796

1. D. lineola MacLeay, 1825

4. Harpalinae Bonelli, 1810

1. Anisodactylini Lacordaire, 1854

. Pseudognathaphanus Schauberger, 1932

1. P. rusticus (Andrewes, 1920)

2. Stenolophini Kirby, 1837

. Stenolophus Dejean, 1821

#1. S. bajaurae Andrewes, 1924

@2. S. lucidus Dejean, 1829

3. S.quinquepustulatus (Wiedemann,

1823)

4. S.smaragdulus (Fabricius, 1798)

3. Harpalini Bonelli, 1810

. Allosiopelus Ito, 1995

1. A.punctatipennis Ito, 1995

. Amblystomus Erichson, 1837

@1. A.aenescens (Motschulsky, 1858)

2. A.fuscescens (Motschulsky, 1858)

# 3. A.indicus (Nietner, 1858)

. Dioryche MacLeay, 1825

1. D.cuprina (Dejean, 1829)
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2. D.dravidana Kataev, 2012

3. D.torta MacLeay, 1825

. Ophoniscus Bates, 1892

*1. O.puneensis Kataev, 2018

. Parophonus Ganglbauer, 1891

1. P.acutangulus (Bates, 1891)

2. P.indicus (Andrewes, 1931)

5. Lebiinae Bonelli, 1810

1. Cyclosomini Laporte De Castelnau,

1834

. Cyclicus Jeannel, 1949

1. C.elegans (Andrewes, 1931)

2. C.fimbriatus (Bates, 1886)

. Tetragonoderus Dejean, 1829

1. T.notaphioides Motschulsky, 1861

2. Lebiini Bonelli, 1810

. Anchista Nietner, 1857

1. A fenestrata (Schimdt-Gdobel, 1846)

. Anomotarus Chaudoir, 1875

1. Asstigmula (Chaudoir, 1852)

. Apristus Chaudoir, 1846

1. A.aeneipennis (Schmidt-Gobel,

1846)

2. A.subtransparens Motschulsky,

1861

. Catascopus Kirby, 1825

1. C.cingalensis Bates, 1886

2. C.cyanellus Chaudoir, 1848
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. Lebia Latreille, 1802

1. L.baconi (Chaudoir, 1871)

2. L.calycophora Schmidt-Gébel, 1846

3. L.indica Liebke, 1938

3. Odacanthini Laporte De Castelnau,

1834

. Pentagonica Schmidt-Goebel, 1846

1. P.ruficollis Schmidt-Gobel, 1846

6. Licininae Bonelli, 1810

1. Chlaenini Brulle, 1834

. Chlaenius Bonelli, 1810

1. C.hamifer Chaudoir, 1856

2. C.nilgiricus Andrewes, 1919

7. Orthogoniinae Schaum,

1857

1. Orthogoniini Schaum, 1857

. Orthogonius Macleay, 1825

1. O.baconi Chaudoir, 1871

2. O.lucidus Bates, 1891

8. Panagaeinae Bonelli, 1810

1. Panagaeini Bonelli, 1810

. Craspedophorus Hope, 1838

1. C.angulatus (Fabricius, 1781)

9. Pterostichinae Bonelli,

1810

1. Abacetini Chaudoir, 1872

. Abacetus Dejean, 1828

1. A.haplosternus Chaudoir, 1878

. Cosmodiscus Sloane, 1907

1. C.picturatus Andrewes, 1920

2. Cratocerini Lacordaire, 1854

. Caelostomus MacLeay, 1825

*1. C.sculptipennis (Motschulsky,

1859)

3. Pterostichini Bonelli, 1810

. Trigonotoma Dejean, 1828

#1. T.oberthueri Tschitschérine, 1894

10. Scaritinae Bonelli, 1810

1. Clivinini Rafinasque, 1815

. Clivina Latreille, 1802

1. C.brevior Putzeys, 1866
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2. C.lobata Bonelli, 1813

2. Pseudoclivina Kult, 1947

*1. P.costata (Andrewes, 1929)

2. P.memnonia (Dejean, 1831)

2. Dyschiriini W. Kolbe, 1880

1. Dyschirius Bonelli, 1810

1. D.paucipunctus Andrewes, 1929

3. Scaritini Bonelli, 1810

1. Oxylobus Chaudoir, 1855

1. O.asperulus Chaudoir, 1857

2. O.porcatus (Fabricius, 1798)

11. Trechinae Bonelli, 1810

1. Bembidiini Stephens, 1827

1. Elaphropus Motschulsky, 1839

*1. E.nigellus (Andrewes, 1935)

*2. E.nilgiricus (Andrewes, 1925)

#3. E.politus (Motschulsky, 1851)

@

First report from India

#

First report from South India

*  Endemic to the Western Ghats
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4.1.2. Taxonomic Keys

4.1.3. Taxonomic keys to the Carabidae species recorded from Chinnar

wildlife sanctuary

Key to Tribes recorded from Chinnar wildlife sanctuary

1. Venter with six visible segments---------------m--mmmmmmm e 2
- Venter with seven or eight visible segments------------------------- BRACHININI
2. Mandibles with at least one setae in the scrobe --------------------- BEMBIDIINI
- Mandibles without seta in the scrobe ----------=-=====-mmemmomm oo 3
3. Procoxal cavities enclosed behind----------=-=-===-mmmmmmm oo 18
- Procoxal cavities open behind------------=--=--mmmmm e 4

4. Apical joint of the maxillary palpi attached normally to the penultimate joint -

- Apical joint of the maxillary palpi attached excentrically to the penultimate

JOINE oo PANAGAEINI
5. Head with one supraorbital seta on each side-------------=-===-mmmmmmmmmmmmmeo 13
- Head with two supraorbital setae on each side ----------------------mmmmcomm - 6
6. Elytra with a plica near sides on under surface------------==--======mmmmommmu- 16
- Elytra without an inner plica----------==-==-==-mm s 7
7. Joint 1 of the antennae scapiform ----------=--m-mmmmmmmmmm e DRYPTINI
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- Joint 1 of the antennae not scapiform ---------=-====mmemmmmom oo 8

8. Mentum with median to0th----=--=====mmmmm oo 9
- Mentum without median tooth------------------=-----moeoem oo~ ORTHOGONIINI
9. Ligula narrow, paraglossae well-developed-------------=-=------m-m-mmmmmm oo 10
- Ligula wide, paraglossae rudimentary------------=-=-=-=------------- HELLUONINI
10. Pronotum distinctly longer than wide-------=--=--=-==-==-mmmmmmom oo 11
- Pronotum not distinctly longer than wide----------=--=--=-==-mmmom oo 12

11. Terminal maxillary and/or labial palpomere trianguloid. Tarsomere 4

notched, bilobed === e LEBIINI

- Terminal maxillary and labial palpomere cylindrical, normal. Tarsomere 4

bilobed or entire -----------—-= oo ODACANTHINI

12. Labrum average, length less than half the width at base. Head not constricted

posteriorly in form of neck-------------------mmcomcm - CYCLOSOMINI

- Labrum elongate, length more than half the width at base. Head markedly

constricted posteriorly, in form of neck-----------=--=--=-mmmcmm - LEBIINI

13. Outer part of the metacoxae and first ventral segment not lying in the same

- Outer part of the metacoxae and first ventral segment lying in the same plane---

__________________________________________ CHLAENIINI
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- Penultimate of the labial palpi with 2 setae (rarely 3), smaller species------------

------------------------------------- STENOLOPHINI

15. Anterior portion of male tarsi with a dense felting of bright bristles, internal

apical spur of anterior tarsi spoon shaped, sometimes trifid---------------==-==-------

- Anterior portion of male tarsi carrying two rows of adhesive appendages in the

form of suckers, internal apical spur of the anterior tarsi conical --------------------

------------------------------------------- HARPALINI
16. Antennae filiform -------m-mmmm oo 17
- Antennae moniliform ----------mmmmm oo CRATOCERINI
17. Mentum with simple median tooth ----------------=--mmsmmme - ABACETINI
- Mentum with bifid median tooth ---------------------mmmoem e PTEROSTICHINI

18. Buccal fissure extending backwards, at least for a short distance, beyond

base of mentum and separating the submentum and paragenae-----------------------

- Buccal fissure not extending backwards beyond base of mentum -------------- 19

19. Elytra with marginal series of pores uninterrupted at middle, prothorax

convex, but not usually globose------------------=-mmemm oo CLIVININI
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- Elytra with marginal series of pores widely interrupted at middle, prothorax

usually globose ---------=-==mmmmm e DYSCHIRINI
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Pictorial key to the Genera of Carabidae from Chinnar wildlife
sanctuary
Tribe Helluonini Hope, 1838
1. Mentum with a well developed stout median

tooth Omphra

- Mentum with an elongated spiniform median tooth------------

Macrocheilus
Tribe Brachinini Bonelli, 1810
Mandibular  scrobe  unisetose----------------- Styphlomerus
Tribe Dryptini Bonelli, 1810
Tarsal claws  smooth Drypta
Tribe Anisodactylini Lacordaire, 1854
Mentum without median tooth----------- Pseudognathaphanus

Tribe Stenolophini Kirby, 1837

Elytra with scutellary striole Stenolophus




Tribe Harpalini Bonelli, 1810

1. Scutcllary striac present between suture and  first
SITAC====mm==mmremmmmeemrmr s nme e m e e m e e m e DV STO MBS

- Scutellary striac present between first and  second
BTG s rrm e e e oo e e e s -2

2. Elvtra completely pubescent or external intervals

pub:—s.;mt N TR (T e, |

- Elyira glabrous-— Allosiopelus

3. Elytra completely pubescent




- External intervals pubescent---- --- Dioryche

4. Pronotum with 1-2 long marginal seta at apex-

--------------------------------------------------- Ophoniscus

- Pronotum without marginal seta at apex--------- Parophonus

Tribe Cyclosomini Laporte De Castelnau, 1834

1. Last segment of maxillary palpi cylindrical------=----------

Tetragonoderus

- Last segment of maxillary palp fusiform------------- Cyclicus




Tribe Lebiini Bonelli, 1810

1. Antennae pubescent or pubescent only from the 3rd

segment Apristus

- Antennac pubescent only from the 4th segment-

_______________________________________________________ 2
2. Tarsal claws pectinate 3
- Tarsal claws simple --—--Catascopus
/
3. Last segment of the maxillary palp fusiform----------- Lebia




- Last segment of the maxillary palp oval or clongate oval or
fcvlindrical-----==-==-=crmcemmeenae e — |

4, dth tarsomere deeply bilobed

- 4th Tarsomere simple. -----=---- Anomotarus

[Tribe Odacanthini Laporte De Castelnau, 1834
4 th tarsal segment not two lobed- Pentagenica

[Tribe Chiaenini Brulle, 1834
Antennae with segment three subegual in length with the
fsubsequent segMENS-——r e e R M




Tribe Orthogoniini Schaum, 1857

4 th segment of all tarsi bilobed; all claws pectinate ------------

Orthogonius

Tribe Panagaeini Bonelli, 1810

Elytra maculate Craspedophorus

Tribe Abacetini Chaudoir, 1872
1. Second segment of the antennae attached to the first excen-

trically ---Abacetus

-Second segment of the antennae attached to the first cen-

trally Cosmodiscus

Tribe Cratocerini Lacordaire, 1854
Ultimate segment of the labial palpi longer than penultimate

Caelostomus

A
f




Tribe Pterostichini Bonelli, 1810

3rd interval of elytra without 3 dorsal pores

Trigonotoma

Tribe Clivinini Rafinasque, 1815
1. Intervals of elytron without setigerous punctures-------------

Pseudoclivina

- Intervals of elytron with setigerous punctures ----------------

Clivina

Tribe Dyschiriini W.Kolbe, 1880

Pronotum globose Dyschirius

Tribe Scaritini Bonelli, 1810
Mandibles stout with 3 or 4 strong teeth




Tribe Bembidiini Stephens, 1827

A recurved striole nearly always present on each side at the

apex of the clytra

Elaphropus




Pictorial key to the species of Carabidae from Chinnar wildlife
sanctuary

Genus Macrocheilus Hope, 1838

Elyira with 5pifSeseessrerrreresrrmmrrrerssmsmmnnmmnamns hensoni

Genus Omphra Dejean, 1825

Elyvtral apex obliguely truncate and emarginated, elvtral setae

hlack or brownish red in colonr-—--——-m e pilosa

Cenus Styphlomerus Chaudoir, 1875

Elytra without Spots---mmmmmmemmm oo ;

Cenus Drypta Latreille, 1796

Pronotum cylindrical, Head and pronotum red, Elytra blue

black with a red stripe on each -----mmmrmmmmmmmm e fimeala

Cenus Psendognathaphanus Schauberger, 1932
Elytra with several domsal setigerous pores on various inter-

T L FUSTCMS




Genus Stenolophus Dejean, 1821

1. Elytral apical spot present 2
- Elytral apical spot absent 3
2. Elytral basal spot absent smaragdulus
- Elytral basal spot present quinquepustulatus

3. Posterior transverse impression on pronotum strongly marked

bajaurae




- Posterior transverse impression on pronotum scarcely marked

lucidus

[Genus Allosiopelus Ito, 1995

Elytra with a row of setigerous pores on third and fifth interval-

punctatipennis

[Genus Amblystomus Erichson, 1837

1. Elytra with spots indicus

- Elytra without spots 2

2. Elytra strongly striated ---- fuscescens




- Elytra weakly striated aenescens

jGenus Dioryche MacLeay, 1825

1. Intervals flat torta

- Intervals convex 2

2. Femora pale, brownish yellow, not darker than tibiag----------

cuprina

- Femora dark, notably darker than tibiae -------------- dravidana




IGenus Ophoniscus Bates, 1892

Head in relation to pronotum smaller, with narrower neck, pro-

fnotum uniformly punctate puneensis  ——3

{Genus Parophonus Ganglbauer, 1891

1. Clypeo-ocular prolongations absent indicus

- Clypeoocular prolongations distinct, at eyes deepened-------

acutangulus

[Genus Cyclicus Jeannel, 1949

1. Basal angle of pronotum more angulated---------------- elegans

- Basal angle of pronotum rounded -—-fimbriatus




[Genus Tetragonoderus Dejean, 1829

Elytral interval three with more than two deep punctures---------

notaphioides

IGenus Anchista Nietner, 1857

Head and pronotum smooth fenestrata

IGenus Anomotarus Chaudoir, 1875

Elytra with two basal spots stigmula

[Genus Apristus Chaudoir, 1846

1. Pronotum transverse, weakly cordiform; median line deep-

aeneipennis

- Pronotum sub-transverse, cordiform; median line shallow-

subtransparens




[Genus Catascopus Kirby, 1825

1. Head with a single carina on each side

cingalensis

- Head with atleast two carina on each side------------- cyanellus

[Genus Lebia Latreille, 1802
1. Elytra with a triangular black spot on the disc----calycophora

- Elytra with a spot except triangular shape 2

2. Antennae fully testaceous-- indica




- First three segments of antennae ferruginous yellow------ baconi

Genus Pentagonica Schmidt-Goebel, 1846
1. Elytral suture without yellow patch ruficollis

- Elytral suture with yellow patch---- ----venusta

Genus Chlaenius Bonelli, 1810

1. Comma shaped spot on elytra hamifer

- Elytra without spots nilgiricus




Genus Orthogonius Macleay, 1825
1. Labrum straight at frontal ma]-gin ..........................

- Labrum emarginated at frontal margin

Cenus Craspedophorus Hope, 1838
1. Elytral humeral macula with serrate margin-————angulatus

Genus Abacetus Dejean, 1828
Head without sulcus on each side in front, base of pronotum as

L T T -haplosternus




Genus Cosmodiscus Sloane, 1907

Third interval of elytra punctate -picturatus

Genus Caelostomus MacLeay, 1825

Apex of elytra obtuse ----scultipennis

Genus Trigonotoma Dejean, 1828
Pronotum basal foveae with aligned points on furrows------------
oberthueri

Genus Clivina Latreille, 1802

1. Venter segments nearly smooth lobata

- Venter segments densely punctate brevior




Genus Pseudoclivina Kult, 1947

1. Anterior transverse line of pronotum developed as a line ------

--- costata

- Anterior transverse line of pronotum interrupted at middle-----

memnonia

Genus Dyschirius Jeannel, 1941

Interval three with 3 pores- paucipunctus

Genus Oxylobus Chaudoir, 1855

1. Pronotum with a foveole within front angle------------ -porcatus

- Pronotum without a foveole within front angle




2. Venter smooth along median line asperulus

-Venter coarsely punctate across each segment----------- amyntas

Genus Elaphropus Motschulsky, 1839
1. Elytra with spot 2

- Elytra without spot nigellus

2. Elytra with 2 apical spots politus

- Elytra with 4 spots nilgiricus




4.1.4. Checklist of Carabidae recorded from Chinnar wildlife sanctuary

Order Coleoptera

Family Carabidae Latreille, 1802

Subfamily Anthiinae Bonelli, 1813

Tribe Helluonini Hope, 1838

I. Genus Macrocheilus Hope, 1838

Macrocheilus Hope, 1838: 166.

= Acanthogenius Reiche, 1843

= Macrochilus Agassiz, 1847

= Macrocheilidius Jeannel, 1949

1. Macrocheilus bensoni Hope, 1838

Macrocheilus bensoni Hope, 1838: 166; Andrewes, 1930: 208; Lorenz, 2005:

512; Shiju et al. 2012b: 100; L6bl and L6bl, 2017: 577.

= Carabus trimaculatus Olivier, 1790 (non Villers, 1789)

= Helluo quadrimacultus Guérin-Méneville, 1840

= Helluo tripustulatus Guérin-Méneville, 1843(non Dejean, 1825)

= Macrochilus quadripustulatus Schmidt-Goebel, 1846

= Macrochilus infuscatus Bates, 1892a
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= Macrochilus benarensis Jedli¢ka, 1963

= Macrochilus bimaculatus Jedli¢ka, 1965

= Macrochilus quadrimaculatus (Guérin-Méneville, 1840)

= Macrochilus trimaculatus (G.A.Olivier, 1790)

Distribution: ORR- India (Assam (Andrewes, 1930: 208), Kerala: Kozhikode,
Chinnar, Thamarassery (Shiju et al. 2012b: 100)); SRL (Andrewes, 1930: 208);
MM (Andrewes, 1930: 208); LAO (Andrewes, 1930: 208); VTN (Andrewes,
1930: 208); PAR- FUJ, GUA, GUI, GUX, HAI, JIX, YUN (L6bl and L&bl,
2017: 577), HKG (Andrewes, 1930: 208); IAR- PP (Andrewes, 1930: 208);

MLS (Andrewes, 1930: 208).

ii. Genus Omphra Dejean, 1825

Omphra Dejean, 1825: 168, 283; Reiche, 1843: 330; Lacordaire, 1854: 94;
Chaudoir, 1872a: 140; Sloane, 1914: 570; Andrewes, 1930: 236; Csiki, 1932b:
1577; Jedlicka, 1963: 511; Lorenz, 2005: 511; Zhao et al. 2008: 372; Shiju and

Sabu, 2012: 2 ; Akhil and Sabu, 2021 : 11.

2. Omphra pilosa (Klug, 1834)

Omphra pilosa (Klug) Reiche, 1843: 330; Erichson, 1847: 141; Redtenbacher,
1867: 5; Chaudoir, 1872b: 141; Putzeys, 1875a: 45; Andrewes, 1921a: 163; id.
1923b: 460; id. 1927: 101; id. 1930: 237; Csiki, 1932b: 1578; Jedlicka, 1963:
512; Lorenz, 2005: 511; Zhao et al. 2008: 371; Shiju and Sabu, 2012a: 8; L&bl
and Lobl, 2017: 578.
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Helluo pilosus Klug, 1834: 71
= Galerita attelaboides Fabricius, 1801
= Helluo pilosus Klug, 1834

Distribution: ORR- India (Kerala: Arakulam, Chempery, Chinnar, Alampetty,
Kuttiyadi, Kozhikode, Malappuram, Thodupuzha, Mahe (Shiju and Sabu, 2012a:
8)); SRL (Andrewes, 1930: 237); PAR- India (Himachal Pradesh; Uttarakhand

(Lobl and L6bl, 2017: 578)); PA (Lobl and Lébl, 2017: 578).
Subfamily Brachininae Bonelli, 1810

Tribe Brachinini Bonelli, 1810

Ii. Genus Styphlomerus Chaudoir, 1875

Styphlomerus Chaudoir, 1875: 87, 88; Erwin, 1970: 39.

3. Styphlomerus striatus Akhil and Sabu, 2019
Styphlomerus striatus Akhil and Sabu, 2019: 468.

Distribution: ORR- India (Tamil Nadu: Rajapalayam, Ettimadai; Kerala:

Tholpetty (Akhil and Sabu, 2019: 468))
Subfamily Dryptinae Bonelli, 1810
Tribe Dryptini Bonelli, 1810

iv. Genus Drypta Latreille, 1796
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Drypta Latreille, 1796: 75; Fabricius, 1801: 230; Latreille, 1810: 117; Dejean,
1825: 182; Schmidt-Goebel, 1846: 22; Lacordaire, 1854: 79; Andrewes, 1924b:

51;id. 1930: 157; Lorenz, 2005: 503; Jithmon and Sabu, 2021: 18560.

4. Drypta lineola MacLeay, 1825

Drypta lineola MaclLeay, 1825: 27; Dejean, 1825: 184; Redtenbater, 1864: 4;
Chaudoir, 1877: 262; Bates, 1883: 279; id. 1891: 336; id. 1892a: 383; Heyne-
Tasch, 1895: 13.t.2.f.25; Bouchard, 1903: 173; Andrewes, 1919a: 167; id.
1924c: 469; id. 1923e (1924): 460; id. 1924b: 52; id. 1930: 158; Lorenz, 2005:

503; Jithmon and Sabu, 2021: 18562.

= Desera lineola (W.S.MacLeay, 1825)

Distribution: ORR- Throughout South East Asia (Andrewes, 1930: 158) India
(Tamil Nadu: Rajapalayam, Kadayam (Jithmon and Sabu, 2021: 18560); Kerala:
Padinjarathara (Jithmon and Sabu, 2021: 18560)); MM (Andrewes, 1930: 158);
PAR- TWN, YUN (Andrewes, 1930: 158; IAR- IDS (Andrewes, 1930: 158); PP

(Andrewes, 1930: 158); MLS (Andrewes, 1930: 158).

Subfamily Harpalinae Bonelli, 1810

Tribe Anisodactylini Lacordaire, 1854

v. Genus Pseudognathaphanus Schauberger, 1932

Pseudognathaphanus Schauberger, 1932: 57; Habu, 1973: 62; Noonan, 1973:
344: id. 1976: 12; Lobl and Smetana, 2003: 363; Lorenz, 2005: 351; Park et al.
2006: 96; Kataev and Wrase, 2016: 224; L6bl and L6bl, 2017: 508.
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= Hiekea Ito, 1997

= Protognathus Basilewsky, 1950

5. Pseudognathaphanus rusticus (Andrewes, 1920)

Pseudognathaphanus rusticus (Andrewes) LoObl and Smetana, 2003: 363;

Lorenz, 2005: 351; Kataev and Wrase, 2016: 232; L6bl and Ldbl, 2017: 508.

Gnathaphanus rusticus Andrewes, 1920a: 107; id. 1924b: 30; id. 1930: 172;

Kushwaha and Hegde, 2015: 403.

= Gnathaphanus rusticus Andrewes, 1920

Distribution: ORR- India (New Delhi: Pusa; Uttar Pradesh: Lucknow; Bihar:
Chapra, Muzaffarpur, Purnea, Patna, Samastipur; Madhya Pradesh; Odisha:
Surada; Gujarat: Surat (Andrewes, 1930: 172); Maharashtra: Mumbai, Pune
(Kataev and Wrase, 2016: 232), Chikalda, Nagpur (Andrewes, 1930: 172); Goa
(Kataev and Wrase, 2016: 232); Karnataka: Belgaum, Dharwar, North Karnataka
(Andrewes, 1930: 172); SRL (Andrewes, 1930: 172); PAR- India (Uttarakhand:
Dehradun, Haridwar and Roorkee (Andrewes, 1930: 172)), NP, PA (Lo6bl and

L&bl, 2017: 508).

Tribe Stenolophini Kirby, 1837

vi. Genus Stenolophus Dejean, 1821

Stenolophus Dejean, 1821: 15; id. 1829: 405; Lacordaire, 1854: 303; Sloane,

1898: 456; Tschitschérine, 1900a: 364; id. 1901: 246; Andrewes, 1924b: 40; id.
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1930: 316; Habu, 1973: 341; Noonan, 1976: 17; Saha, 1995: 67; Saha and
Halder, 2000: 15; Lobl and Smetana, 2003: 404; Lorenz, 2005: 353; Park et al.

2006: 96; Lobl and Lobl, 2017: 573.

# 6. Stenolophus bajaurae Andrewes, 1924

Stenolophus bajaurae Andrewes, 1924b: 95; id. 1926a: 69; id. 1930: 316;
Kataev, 2002: 724; Lobl and Smetana, 2003: 405; Lorenz, 2005: 354; Wrase,
2005: 852; Kataev, 2015: 93; id. 2015: 539; Kushwaha and Hegde, 2015: 401;

Jaeger and Ahmed, 2017: 613; Kataev, 2002: 724; L6bl and Lo6bl, 2017: 574.
= Egadroma bajaurae (Andrewes, 1924)

Distribution: ORR- India (Delhi (Kushwaha and Hegde, 2015: 401); Uttar
Pradesh: Fyzabad (Andrewes, 1930: 316); Jharkhand: Sarju valley (Andrewes,
1930: 316)); PAR- India (Jammu-Kashmir (Andrewes, 1930: 316), Himachal
Pradesh: Kangra, Bajaura, Spiti, Manikaran (Andrewes, 1930: 316);
Uttarakhand: Kumaon (Andrewes,1930: 316)); AF; NP; PA; TD; TM; UZ (Ld&bl

and Lobl , 2017: 574).

@7. Stenolophus lucidus Dejean, 1829

Stenolophus lucidus Dejean, 1829: 419; Andrewes, 1930: 317; L6bl and

Smetana, 2003: 405; Lorenz, 2005: 355; Lobl and L&bl, 2017: 574.
= Egadroma lucida (Dejean, 1829)

Distribution: ORR- EAI (Andrewes, 1930: 317); PAR- BT; FUJ; GUA; GUX;
HAI; TWN; YUN; JA; NP (L6bl and L6bl, 2017: 574).
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8. Stenolophus quinquepustulatus (Wiedemann, 1823)

Stenolophus quinquepustulatus (Wiedemann); Dejean, 1829: 414; Bates, 1873:
270; Putzeys, 1875a: 49; Bates, 1889: 272; id. 1891a: 333; Bouchard, 1903:
172; Lesne, 1904: 76; Sloane, 1920a: 321; Andrewes, 1921a: 171; id. 1924c:
469; id. 1930: 317; Habu, 1973: 382; Saha, 1995: 68; L6bl and Smetana, 2003:
405; Lorenz, 2005:; 355; Park et al. 2006: 96; Jaeger and Ahmed, 2017: 614;

L6bl and Lobl, 2017: 574.

= Badister quinquepustulatus Wiedemann, 1823

= Stenolophus rectifrons Bouchard, 1903 (non Bates, 1892)

= Stenolophus connexus Schauberger, 1928

= Stenolophus apicalis Jedlicka, 1952

= Stenolophus tripustulatus Jedlicka, 1952

= Stenolophus conjunctus Jedlicka, 1956

= Stenolophus unipustulatus Jedli¢ka, 1952

= Acupalpus connexus (Schauberger, 1928)

= Egadroma quinquepustulata (Wiedemann, 1823)

Distribution: ORR- India (Uttar Pradesh; West Bengal: Singur, Hooghly (Saha,
1995: 68)); MM (Habu, 1973: 382); SRL (Habu, 1973: 382); TAI (Habu, 1973:
382); VTN (Park et al. 2006: 96); PAR- FUJ, GUI, GUX, HAI, HKG, HUB,

HUN, JIX; MAC; TWN; YUN, NP, SC, SCH, SHG (L&6bl and Lobl, 2017:
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574)); JA (Habu, 1973: 382); PA (Habu, 1973: 382); IAR- SM (Habu, 1973:
382); IDS (Habu, 1973: 382), MLS (Habu, 1973: 382), PP (Habu, 1973: 382);

AUR- AST (Habu, 1973: 382).

9. Stenolophus smaragdulus (Fabricius, 1798)

Stenolophus smaragdulus (Fabricius); Bates, 1886: 80; id. 1891a: 333; id. 1892a:
349; Bouchard, 1903: 172; Sloane, 1920: 321; Andrewes, 1921a: 160; id. 1924b:
40; 1d. 1930: 318; Habu, 1973: 377; Saha, 1995: 69; Saha and Halder, 2000: 16;
Lobl and Smetana, 2003: 405; Lorenz, 2005: 355; Park et al. 2006: 96; Jaeger

and Ahmed, 2017: 614; Lobl and Lobl, 2017: 575.

Carabus smaragdulus Fabricius, 1798: 60; id. 1801: 209; Dejean, 1829: 418;

Hope, 1838: 93; Schaum, 1847: 49; Motschulsky, 1855: 43.

= Carabus smaragdulus Fabricius, 1798

= Egadroma smaragdula Motschulsky, 1864

= Harpalus trechoides Hope, 1845

= Harpalus stolidus Walker, 1858

= Egadroma apicalis Motschulsky, 1864

= Stenolophus transmutans Bates, 1886

= Stenolophus chalceus Lesne, 1904 (non Bates, 1873)

= Egadroma smaragdula (Fabricius, 1798)

= Stenolophus apicalis (Motschulsky, 1864)
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= Stenolophus stolidus (Walker, 1858)

= Stenolophus trechoides (Hope, 1845)

Distribution: Throughout the whole of South East Asia extending from JA in
the North to Queensland in South (Andrewes, 1930: 318); ORR- India (West
Bengal: Kolkata, Kharagpur, Purulia, Medinipur (Saha, 1995: 69); Meghalaya:
Khasi, Jayantia Hill (Saha and Halder, 2000: 16)); MM (Habu, 1973: 377); SRL
(Habu, 1973: 377); TAI (Habu, 1973: 377); VTN (Park et al. 2006: 96); PAR-
India (Himachal Pradesh (L6bl and Lobl, 2017: 575); West Bengal: Darjeeling
District (Saha, 1995: 69)); BT; FUJ; GUA; HAI; HKG; JIX; MAC; NP; PA;
TWN; YUN (Lobl and Lo6bl, 2017: 575); JA (Habu, 1973: 377); IAR- IDS
(Habu, 1973: 377); MLS (Habu, 1973; 377); PP (Habu, 1973: 377); AUR- AST

(Habu, 1973: 377).

Tribe Harpalini Bonelli, 1810

vii. Genus Allosiopelus Ito, 1995

Allosiopelus Ito, 1995: 153; Lorenz, 2005: 376.

10. Allosiopelus punctatipennis Ito, 1995

Allosiopelus punctatipennis Ito, 1995: 154; Lorenz, 2005: 376.

Distribution: ORR- India (Tamil Nadu: Tharangambadi; Pondicherry (lto,

1995: 154)).

viii. Genus Amblystomus Erichson, 1837
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Amblystomus Erichson, 1837: 59; Lacordaire, 1854: 301; Reitter, 1883: 139;
Tschitschérine, 1900a; 348; Sloane, 1920: 131; Andrewes, 1924b: 33; id. 1930:
17; Habu, 1973: 15; Noonan, 1976: 54; Saha, 1995: 56; L6bl and Smetana, 2003:

360; Lorenz, 2005: 384; Park et al. 2006: 95; Lobl and Lobl, 2017: 502.
= Hispalis Rambur, 1838

= Artizoum Gistel, 1857

= Megaristerus Nietner, 1858

= Notophilus Blackburn, 1888

= Thenarotidius Sloane, 1898

= Psilonothus Sloane, 1900

= Entomorrhinus Jeannel, 1948

@ 11. Amblystomus aenescens (Motschulsky, 1858)

Amblystomus aenescens (Motschulsky); Andrewes, 1928: 21; id. 1930: 17; id.

1933: 7; Lorenz, 2005: 384.
= Hispalis aenescence Motschulsky, 1858
Distribution: ORR- EAI (Andrewes, 1930: 17).

12. Amblystomus fuscescens (Motschulsky, 1858)
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Amblystomus fuscescens (Motschulsky); Bates, 1892a: 334; Lesne, 1904: 73;
Andrewes, 1919a: 198; id. 1928: 21; id. 1930: 18; Kapur, 1955: 326; Lorenz,

2005: 384.
= Hispalis fuscescens Motschulsky, 1858

Distribution: ORR- India (Assam; Manipur: Imphal Valley; Karnataka: Mysore
(Kapur, 1945: 326)); EAI (Andrewes, 1930: 18); SRL (Andrewes, 1930: 18);

MM (Andrewes, 1930: 18); TAI (Andrewes, 1930: 18).
# 13. Amblystomus indicus (Nietner, 1858)

Amblystomus indicus (Nietner); Bates, 1886: 76; id. 1889: 271; id. 1891a: 331,
id. 1892a: 336; id. 1892b: 231; Sloane, 1920: 321; Andrewes, 1927: 103; id.
1930: 19; Lorenz, 2005: 384; Kushwaha and Hegde, 2015: 402; L6bl and L6bl,

2017: 502.
= Megaristerus indicus Nietner, 1858
= Entomorrhinus indicus (Nietner, 1858)

Distribution: ORR- India (Uttar Pradesh: Jalaun, Orai, Jhansi; Madhya Pradesh:
Pathrora (Kushwaha and Hegde, 2015: 402); Jharkhand: Chota Nagpur, Tetara
(Andrewes, 1930: 19)); MM (Kushwaha and Hegde, 2015: 402); VTN
(Kushwaha and Hegde, 2015: 402); SRL (Andrewes, 1930: 19); AUR- AST

(Andrewes, 1930: 19).

ix. Genus Dioryche MacLeay, 1825
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Dioryche MacLeay, 1825: 21; Lacordaire, 1854: 300; Bates, 1873: 271; Alluaud,
1917: 321; Andrewes, 1919a: 156; id. 1924b: 32; id. 1930: 146; Noonan, 1976:
47; id. 1985: 34; Saha, 1995: 62; L6bl and Smetana, 2003: 369; Lorenz, 2005:
376; Kataev, 2012: 112; Kushwaha and Hegde, 2015: 402; L6bl and Lobl, 2017:

518.

= Hypodioryche Schauberger, 1935

14. Dioryche cuprina (Dejean, 1829)

Dioryche cuprina (Dejean); Kataev, 2012: 114; L6bl and L6bl, 2017: 518.

= Selenophorus cuprinus Dejean, 1829

= Harpalus colombensis Nietner, 1857a

= Cardiaderus scitus Walker, 1858

= Dioryche colombensis (Nietner, 1857)

= Dioryche scita (Walker, 1858)

= Selenophorus colombensis (Nietner, 1857)

Distribution: ORR- India (Goa ; Karnataka : Kanara; Tamil Nadu: Chennai,
Kariakal, Coimbatore; Pondicherry; Kerala: Thiruvananthapuram, Mahe,
Kozhikode, Kallar (Kataev, 2012: 114)); SRL (Kataev, 2012: 114); TAI (Kataev,

2012: 114); PAR- NP (Kataev, 2012: 114); PA (L6bl and L6bl, 2017: 518).

15. Dioryche dravidana Kataev, 2012

Dioryche dravidana Kataev, 2012: 123.
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Distribution: ORR- India (Karnataka: Mysore, Shimoga; Tamil Nadu:

Shambaganur, Madura (Kataev, 2012: 123)).

16. Dioryche torta MacLeay, 1825

Dioryche torta MacLeay, 1825: 21; Hope, 1838: T. 2; Bates, 1873: 271,
Andrewes, 1919a: 154; id. 1926a: 68; id. 1930: 148; Noonan, 1985: 35; Saha,
1995: 63; Lorenz, 2005: 376; LObl and Smetana, 2003: 369; Lorenz, 2005: 376;

L6bl and Lobl, 2017: 518.

Distribution: ORR- All the Indian States (Saha, 1995: 63) India (West Bengal:
Murshidabad (Saha, 1995: 63)); SRL (Andrewes, 1930: 148); MM (Andrewes,
1930: 148); PAR- GUA; HAI, NP; PA; YUN (L6bl and L&bl, 2017: 518); IAR-

IDS (Andrewes, 1930: 148).

X. Genus Ophoniscus Bates, 1892

Ophoniscus Bates, 1892a: 337; Andrewes, 1923b: 446; id. 1930: 242; id. 1939:
136; Noonan, 1976: 46; id. 1985: 31: Saha, 1995: 63; Lobl and Smetana, 2003:
388; Kataev, 2005: 269; Lorenz, 2005: 376; Kataev and Wrase, 2012: 215; Lobl

and Lobl, 2017: 546; Kataev, 2018: 319.

*17. Ophoniscus puneensis Kataev, 2018

Ophoniscus puneensis Kataev, 2018: 321.

Distribution: ORR- India (Maharashtra: Mulshi environment (Kataev, 2018:

321)).
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xi. Genus Parophonus Ganglbauer, 1891

Parophonus Ganglbauer, 1891a: 340; Jeannel, 1942: 625; Noonan, 1976: 45; id.
1985: 19; Ldbl and Smetana, 2003: 392; Lorenz, 2005: 373; Kataev, 2010: 278;

L6bl and Lobl, 2017: 553.

18. Parophonus acutangulus (Bates, 1891)

Parophonus acutangulus (Bates); Andrewes, 1930: 184; Kataev, 2010: 296;

L6bl and Lobl, 2017: 553.

= Hypolithus acutangulus Bates, 1891

= Hyperpalus gracilis Andrewes, 1947

= Parophonus gracilis (Andrewes, 1947)

= Trichotichnus javanus (Gory, 1833)

Distribution: ORR- India (Delhi; Uttar Pradesh: Allahabad, Sitapur; Jharkhand:
Chota Nagpur- Tetara; Madhya Pradesh: Mhow; Gujarat: Surat; Maharashtra:
Mumbai; Tamil Nadu: Coimbatore, Tharangambadi (Andrewes, 1930: 184));
MM (Kataev, 2010: 296); SRL (Andrewes, 1930: 184); PAR- India (Jammu
Kashmir (Kataev, 2010: 296); Uttarakhand: Dehra Dun (Andrewes, 1930: 184);
West Bengal: Barodabri (Kataev, 2010: 296)); NP (Kataev, 2010: 296), PA

(Kataev, 2010: 296); IAR- IDS (Andrewes, 1930: 184).

19. Parophonus indicus (Andrewes, 1931)
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Parophonus indicus (Andrewes); Noonan, 1985: 22; Lorenz, 2005: 374; Kataev,

2010: 283 ; Lobl and L6bl, 2017: 553.

= Hyparpalus indicus Andrewes, 1931a

= Hypolithus cyaneotinctus Bates, 1891 [non Bates, 1889]

= Trichotichnus indicus (Andrewes, 1931)

Distribution: ORR- India (Uttar Pradesh; Bihar: Monghyr; Jharkhand: Chota
Nagpur-Tetara, Barwa, Konbir, Ranchi; Madhya Pradesh: Balaghat, South
Mandla (Andrewes, 1931a: 516), Motinala, Seoni, Khawasa (Kataev, 2010:
283); Karnataka: Mysore, Bangalore, Nandidrug, Chikkaballapura (Andrewes,
1931a: 516)); SRL (Kataev, 2010: 283); PAR- India (Jammu Kashmir (Kataev,
2010: 283); Uttarakhand: Dehra Dun (Andrewes, 193la: 516); Sikkim

(Andrewes, 1931a: 516)); PA (Kataev, 2010: 283).

Subfamily Lebiinae Bonelli, 1810

Tribe Cyclosomini Laporte De Castelnau, 1834

xii. Genus Cyclicus Jeannel, 1949

Cyclicus Jeannel, 1949: 865, 870; Basilewsky, 1953: 117; id. 1956: 464; Lorenz,

2005: 452.

= Metacyclicus Jeannel, 1949

20. Cyclicus elegans (Andrewes, 1931)

Cyclicus elegans (Andrewes); Lorenz, 2005: 452; Shiju and Sabu, 2019: 11.
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= Tetragonoderus elegans Andrewes, 1931a

Distribution: ORR- India (Kerala: Charalmedu, Nedumkayam (Shiju and Sabu,
2019: 11)); PAR- India (Uttarakhand: Bindal River, Chakata Range, Dehra Dun,
Deoba Nadi River, Hathibarkala, Kali Valley, Nandhaur River, West Almora

(Andrewes, 1931a: 524)).
21. Cyclicus fimbriatus (Bates, 1886)
Cyclicus fimbriatus (Bates); Lorenz, 2005: 452; Shiju and Sabu, 2019: 11.

Tetragonoderus fimbriatus Bates, 1886: 202; Andrewes, 1930: 344; Lo6bl and

Lobl, 2017: 498.
= Tetragonoderus punctatus Schmidt-Gébel, 1846 (non Wiedemann, 1823)
= Cyclicus fimbriatus (Bates, 1886)

Distribution: ORR- India (Karnataka: North Karnataka, Belgaum, Managanali,
Mysore- Teppukadu (Andrewes, 1930: 344); Tamil Nadu: Nilgiri Hills- Hill
Grove (Andrewes, 1930: 344), Srivilliputhur (Shiju and Sabu, 2019: 11),
Tiruchirappally (Andrewes, 1930: 344); Kerala: Bhawani Valley (Andrewes,
1930: 344), Kozhikode, Nedumkayam (Shiju and Sabu, 2019: 11)); SRL
(Andrewes, 1930: 344); MM (Andrewes, 1930: 344); PAR- CHN (Lo6bl and

L6bl, 2017: 498).

xiii. Genus Tetragonoderus Dejean, 1829
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Tetragonoderus Dejean, 1829: 485; Schmidt-Gdbel, 1846: 92; Lacordaire, 1854:
132; Chaudoir, 1876a: 33; Horn, 1882: 127; Andrewes, 1924b: 60; id. 1930:
343; Blackwelder, 1944: 52; Jeannel, 1949: 865; Basilewsky, 1956: 463;
Jedlicka, 1963: 291; Saha et al. 1992: 49; Lorenz, 2005: 453; L6bl and Lobl,

2017: 498.

22. Tetragonoderus notaphioides Motschulsky, 1861

Tetragonoderus notaphioides Motschulsky, 1861: 99; Chaudoir, 1876a: 54;
Bates, 1886: 201; Andrewes, 1928: 24; id. 1930: 345; Lorenz, 2005: 453; Shiju

and Sabu, 2019: 12.

Distribution: ORR- India (Odisha: Berhampur, Puri, Rambha- Ganjam,
Barkuda Island- Chilka Lake; Maharashtra: Bhandara, Karnataka: North
Karnataka; Tamil Nadu: Chennai, Tiruchirappally, Thrangambadi, Palni Hills
(Andrewes, 1930: 345); Kerala: Kozhikode, Ambalavayal (Shiju and Sabu,

2019: 12)); SRL (Andrewes, 1930: 345).
Tribe Lebiini Bonelli, 1810
xiv. Genus Anchista Nietner, 1857

Anchista Nietner, 1857c: 523: id. 1857b: 374; Chaudoir, 1877: 236; Andrewes,
1926b: 346; id. 1930: 22; Csiki, 1932b: 1455; Jedli¢ka, 1963: 449; Habu, 1967:
137; Darlington, 1968: 139; id. 1970: 45; Habu, 1982: 102; Kirschenhofer, 1994

1006; Lorenz, 2005: 491; L6bl and L6bl, 2017: 623.

= Paraphaea Bates, 1873

55



23. Anchista fenestrata (Schimdt-Goebel, 1846)

Anchista fenestrata (Schmidt-Gobel); Chaudoir, 1872b: 168; Bates, 1892a: 424;
Andrewes, 1923a: 20; id. 1930: 23; Csiki, 1932b: 1456; Jedlicka, 1963: 449;
Lorenz, 2005: 491; Shi et al. 2013: 27; Lobl and Lobl, 2017: 623; Shiju and

Sabu, 2019: 40.

= Plochionus fenestrata Schmidt-Gobel, 1846

Distribution: ORR- India (Rajasthan; Bihar; Jharkhand: Singbhum (Andrewes,
1930: 23); Karnataka: Gundelpet (Shiju and Sabu, 2019: 40); Tamil Nadu:
Alwarkurichi, Srivalliputhur, Thambaram (Shiju and Sabu, 2019: 40);
Pondicherry (Andrewes, 1930: 23); Kerala: Charalmedu, Chinnar-Alampetty;
Koorachundu, Nedumkayam, Thamarassery (Shiju and Sabu, 2019: 40)); SRL
(Andrewes, 1930: 23); MM (Andrewes, 1930: 23); PAR- India (Uttarakhand:

Dehra Dun; West Bengal), NP (L6bl and L6bl, 2017: 623).

xv. Genus Anomotarus Chaudoir, 1875

Anomotarus Chaudoir, 1875: 48; Sloane, 1917: 435; id. 1920b: 170; Andrewes,

1930: 27; Jedlicka, 1963: 450; Lorenz, 2005: 497; Lobl and Ldbl, 2017: 580.

24. Anomotarus stigmula (Chaudoir, 1852)

Anomotarus stigmula (Chaudoir); Andrewes, 1930: 28; Jedlicka, 1963: 451;

Lorenz, 2005: 497; L6bl and L6bl, 2017: 580; Shiju and Sabu, 2019: 42.

= Cymindis stigmula Chaudoir, 1852
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Distribution: ORR- India (Assam: Gauhati (Andrewes, 1930: 28); Maharashtra:
Mumbai- Khandesh, Nagpur; Karnataka: Belgaum (Andrewes, 1930: 28),
Gundelpet (Shiju and Sabu, 2019: 42), Mysore- Nandidurg; Tamil Nadu:
Chennai (Andrewes, 1930: 28), Srivilliputhur (Shiju and Sabu, 2019: 42);
Kerala: Charalmedu, Eravikulam National Park, Koorachundu, Nedumkayam,
Thamarassery, Vazhachal, Vettiozhinjathottam (Shiju and Sabu, 2019: 42)); MM
(Andrewes, 1930: 28); SRL (Andrewes, 1930: 28); PAR- India (Himachal
Pradesh (L6bl and L6bl, 2017: 580); Uttarakhand: Dehra Dun (Andrewes, 1930:
28)); JA (Andrewes, 1930: 28); NP; PA (Lobl and Lobl, 2017: 580); TWN
(Jedlicka, 1963: 451); IAR- IDS (Andrewes, 1930: 28); NEC (Andrewes, 1930:

28).

xvi. Genus Apristus Chaudoir, 1846

Apristus Chaudoir, 1846: 62; Lacordaire, 1854: 123; Horn, 1882: 133;
Andrewes, 1930: 33; Ganglbauer, 1892: 397 and 401; Jedlicka, 1933a: 87,
Blackwelder, 1944: 59; Jedlicka, 1963: 427; Gueorguiev and Gueorguiev, 1995:
32 and 229; Kryzhanovskij et al. 1995: 165; Lorenz, 2005: 472; Park et al. 2006:

100; Lobl and Lo6bl, 2017: 595.

= Crepnos Baudi Di Selve, 1864

= Crephnos Jakobson, 1908

25. Apristus aeneipennis (Schmidt-Gobel, 1846)
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Apristus aeneipennis (Schmidt-Gobel); Chaudoir, 1850: 67; Motschulsky, 1855:
50; Fairmaire, 1888: 335; Andrewes, 1923a: 15; 1d. 1930: 33; Jedlicka, 1963:

430; Lorenz, 2005: 472; Park et al. 2006: 100; Shiju and Sabu, 2019: 26.

= Lionychus aeneipennis Schmidt-Gobel, 1846

Distribution: ORR- India (Maharashtra: Lonavla; Karnataka: Mysore-
Teppukadu (Andrewes, 1930: 33)); MM (Andrewes, 1930: 33); VTN

(Andrewes, 1930: 33).

26. Apristus subtransparens Motschulsky, 1861

Apristus subtransparens Motschulsky, 1861: 104; Bates, 1886: 206; id. 1892b:
233; Andrewes, 1928: 21: id. 1930: 34; Lorenz, 2005: 472; L6bl and Lobl, 2017:

596; Shiju and Sabu, 2019: 27.

Distribution: ORR- India (Kerala: Chinnar, Koottar, Nedumkayam,
Thamarassery (Shiju and Sabu, 2019: 27)); SRL (Andrewes, 1930: 34); NP; PA

(L6bl and Lobl, 2017: 596).

xvii. Genus Catascopus Kirby, 1825

Catascopus Kirby, 1825: 94; Latreille et Dejean, 1824: 115; Macleay, 1825: 14;
Dejean, 1825: 328; Schmidt-Gobel, 1846: 80; Lacordaire, 1854: 145; Chaudoir,
1861: 116; id. 1872b: 244; Andrewes, 1924b: 62; id. 1926b: 348; id. 1930: 74;
id. 1931b: 62; id. 1937: 187; Jedlicka, 1935: 9; Jeannel, 1942: 1017,
Blackwelder, 1944: 57; Basilewsky, 1956: 485; Jedlicka, 1963: 379; Lorenz,

2005: 454:; Lobl and L6bl, 2017: 620.
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27. Catascopus cingalensis Bates, 1886

Catascopus cingalensis Bates, 1886: 203; Andrewes, 1924b: 117; id. 1930: 75;

Lorenz, 2005: 454; Shiju and Sabu, 2019: 15.

= Catascopus reductus Chaudoir, 1861 [nec Walker, 1858]

= Catascopus severini Bates, 1891

Distribution: ORR- India (Jharkhand: Chota Nagpur- Tetara; Madhya Pradesh:
Mhow; Odisha: Surada; Karnataka: Chikkaballapura; Tamil Nadu: Nilgiri Hills

(Andrewes, 1930: 75)); SRL (Andrewes, 1930: 75).

28. Catascopus cyanellus Chaudoir, 1848

Catascopus (s.str.) cyanellus Chaudoir, 1848: 113; id. 1861: 118; Andrewes,
1930: 75; Lorenz, 2005: 454; Lobl and Lobl, 2017: 620; Shiju and Sabu, 2019 :

15.

= Catascopus reductus Walker, 1858

Distribution: ORR- India (Maharashtra: Dapoli; Karnataka : North Karnataka;
Tamil Nadu: Coimbatore (Andrewes, 1930: 75)); PAR- India (Uttarakhand:

Dehra Dun (Andrewes, 1930: 75)); NP (Andrewes, 1930: 75).

xviil. Genus Lebia Latreille, 1802

Lebia Latreille, 1802: 85; Dejean, 1825: 253; Schmidt-Gobel, 1846: 43;
Lacordaire, 1854: 127; Chaudoir, 1871a: 111-255; id. 1871b: 1-87; Horn, 1882:

130; Fowler, 1887: 136; Ganglbauer, 1892: 397; Silvestri, 1904: 68-84;
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Andrewes, 1930: 191; Alluaud, 1936: 8; Jedlicka, 1933b: 144; Jeannel, 1942:
1028; 1d. 1949: 882, 902; Jedlicka, 1963: 314; Blackwelder, 1944: 52; Mateu,
1984: 398; Gueorguiev and Gueorguiev, 1995: 31, 221; Kryzhanovskij et al.
1995: 161; Hurka, 1996: 468, 470; Lorenz, 2005: 481; Park et al. 2006: 102;

L6bl and Lobl, 2017: 611.

29. Lebia baconi (Chaudoir, 1871)

Lebia baconi (Chaudoir); Andrewes, 1930: 191; Lorenz, 2005: 487; L&bl and

Lobl, 2017: 616; Shiju and Sabu, 2019: 37.

= Nematopeza baconi Chaudoir, 1871a

Distribution: ORR- India (Bihar: Chapra; Madhya Pradesh: Hoshangabad

(Andrewes, 1930: 191); Tamil Nadu: Srivilliputhur (Shiju and Sabu, 2019: 37)).

30. Lebia calycophora Schmidt-Gobel, 1846

Lebia (Poecilothais) calycophora Schmidt-Gobel, 1846: 44; Bates, 1892a: 427,
Andrewes, 1923a: 21; id. 1930: 191; Jedlicka, 1963: 322-325; Lorenz, 2005:

488; Park et al. 2006: 102; L6bl and Lobl, 2017: 616; Shiju and Sabu, 2019: 37.

= Lebia comitata Bates, 1873

= Lebia farai Jedli¢ka, 1951

Distribution: ORR- India (Nagaland: Naga Hills; Assam: Khasi Hills, Patkai
Hills (Andrewes, 1930: 191); Kerala: Aralam (Shiju and Sabu, 2019: 37)); MM

(Andrewes, 1930: 191); TAI (Andrewes, 1930: 191); VTN (Jedlicka, 1963: 322—
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325); PAR- CHN (Jedlicka, 1963: 322-325); FUJ; HUN; PA; TWN (L&bl and
Lobl, 2017: 616); IAR- IDS (Jedlicka, 1963: 322-325); MLS (Jedlicka, 1963:

322-325).

31. Lebia indica Liebke, 1938

Lebia indica Liebke, 1938: 109; Lorenz, 2005: 487; Lobl and LObl, 2017: 616;

Shiju and Sabu, 2019: 37.

= Nematopeza decora Chaudoir, 1871c (nec Steinheil, 1869)

= Lebia decora (Chaudoir, 1871)

= Nematopeza indica (Liebke, 1938)

Distribution: ORR- India (Tamil Nadu: Alwarkurichi, Sankarankovil (Shiju and

Sabu, 2019: 37))

Tribe Odacanthini Laporte De Castelnau, 1834

xix. Genus Pentagonica Schmidt-Goebel, 1846

Pentagonica Schmidt-Goebel, 1846: 47; Lacordaire, 1854: 133; Schaum, 1863:
74; Bates, 1873: 321; Chaudoir, 1877: 212; Sloane, 1898: 494 and 513; Dupuis,
1913a: 2; Andrewes, 1926b: 353; id. 1930: 259; Jeannel, 1942: 1017;
Blackwelder, 1944: 63; Jeannel, 1949: 768; Basilewsky, 1956: 472; Jedlicka,
1963: 505; Darlington, 1968: 192; id. 1970: 46; Lorenz, 2005: 445; Park et al.

2006: 103; L6bl and L6bl, 2017: 640.

= Rhombodera Reiche, 1842 (preocc.)

61



= Didetus LeConte, 1853

= Elliotia Nietner, 1856

= Trichothorax Montrouzier, 1860

= Xenothorax Wollaston, 1867

= Wakefieldia Broun, 1880

32. Pentagonica ruficollis Schmidt-Goebel, 1846

Pentagonica ruficollis Schmidt-Goebel, 1846: 48; Bates, 1892a: 426; Dupuis,
1913a: t. 5, f. 9-11; Andrewes, 1923a: 23; id. 1926b: 353; id. 1930: 261;
Jedlicka, 1963: 509; Lorenz, 2005: 446; Park et al. 2006: 104; L6bl and Lobl,

2017: 641; Shiju and Sabu, 2019: 8.

= Pentagonica dichroa Sloane, 1903

Distribution: ORR- India (Assam: Patkai Hills; Tamil Nadu: Aratapara, Nilgiri
Hills (Andrewes, 1930: 261)); SRL (Andrewes, 1930: 261), MM (Andrewes,
1930: 261); VTN (Andrewes, 1930: 261); PAR- GUA, HKG, YUN; NP, TWN
(Lobl and Lobl, 2017: 641); IAR- IDS (Andrewes, 1930: 261); AUR- AST

(Andrewes, 1930: 261).

33. Pentagonica venusta Andrewes, 1933

Pentagonica venusta Andrewes, 1933: 17; Lorenz, 2005: 446; Shiju and Sabu,

2019: 8.

62



Distribution: ORR- India (Karnataka: Belgaum, Coorg, Mysore- Nandidurg,
South Mangalore; Tamil Nadu: Nilgiri Hills-Kallar (Andrewes, 1933: 17)); SRL

(Andrewes, 1933: 17).

Subfamily Licininae Bonelli, 1810

Tribe Chlaenini Brulle, 1834

xX. Genus Chlaenius Bonelli, 1810

Chlaenius MacLeay, 1825: 13; Dejean, 1826: 297, 368; Schmidt-Gdbel, 1846:
Cover page; Chaudoir, 1850: 407; LaFerté-Sénectere, 1851: 212, 233, 238, 263,
293:; Lacordaire, 1854: 213, 217, 219, 220, 221, 223, 224, 235; Chaudoir, 1856:
192; Motschulsky, 1860: 515; id. 1864b: 334, 347; Chaudoir, 1876a: 10, 11, 12,
16; Bates, 1892a: 309; Sloane, 1910: 437; Andrewes, 1919c: 91; id. 1923a: 58;

id. 1924b: 24:; id. 1930: 82; Lorenz, 2005: 328.

34. Chlaenius hamifer Chaudoir, 1856

Chlaenius hamifer Chaudoir, 1856: 209, 210; id. 1876: 62; Bates, 1889b: 265;
id. 1892b: 311; id. 1892c: 230; Bouchard, 1903: 171; Lesne, 1904: 69; Sloane,
1910: 439; id. 1920a: 322; Andrewes, 1919a: 140; id. 1924b: 24; id. 1930: 94;

Lorenz, 2005: 330; L6bl and Lobl, 2017: 494.

= Chlaenius bihamatus Chaudoir, 1856

= Chlaenius colombensis Jedlicka, 1964

= Chlaenius queenslandicus Sloane, 1910
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= Dinodes bihamatus (Chaudoir, 1856)

= Dinodes hamifer (Chaudoir, 1856)

= Pachydinodes hamifer (Chaudoir, 1856)

Distribution: ORR- India (Kerala: Tholpetty (Akhil, 2019: 115)); SRL
(Andrewes, 1930: 94), MM (Andrewes, 1930: 94), TAI (Andrewes, 1930: 94);
PAR- BT, IN, JA, NC, HKG, NP, PA, SC, SCH (L6bl and L&bl, 2017: 494),

TWN (Andrewes, 1930: 94); IAR- IDS (Andrewes, 1930: 94).

35. Chlaenius nilgiricus Andrewes, 1919

Chlaenius nilgiricus Andrewes, 1919c: 9; id. 1930: 99; Lorenz, 2005: 335.

Distribution: ORR- India (Tamil Nadu: Coimbatore, Nilgiri Hills (Andrewes,

1930: 99)).

Subfamily Orthogoniinae Schaum, 1857

Tribe Orthogoniini Schaum, 1857

xxi. Genus Orthogonius Macleay, 1825

Orthogonius Macleay, 1825: 26; Dejean, 1825: 169, 269; Schmidt-Gobel, 1846:
55, 61; Lacordire, 1854: 269; Walker, 1858: 203: Chaudoir, 1850: 434; id.
1871b: 98; Andrewes, 1924b: 58; id. 1930: 245; Csiki, 1932b: 1586; Jedli¢ka,

1963: 269; Tian and Deuve, 2000: 2; Lorenz, 2005: 391.

= Aspectra Schmidt-Gobel, 1846

= Haplopisthius Chaudoir, 1850
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= Maraga Walker, 1858

36. Orthogonius baconi Chaudoir, 1871

Orthogonius baconi Chaudoir, 1871d: 109; Bates, 1892a: 401; Andrewes, 1930:

246; Csiki, 1932b: 1587; Lorenz, 2005: 391; Akhil, 2019: 121.

Distribution: ORR- India (Tamil Nadu: Nilgiri Hill; Kerala: Muthanga (Akhil,
2019: 121)) MM (Andrewes, 1930: 246); PAR- India (Uttarakhand: Almora,

Bengal (Andrewes, 1930: 246)).

37. Orthogonius lucidus Bates, 1891

Orthogonius lucidus Bates, 1891: 324-340; Andrewes, 1924b: 59; id. 1930: 248;

Lorenz, 2005: 392; Abhitha et al. 2009: 372.

Distribution: ORR- India (Jharkhand: Chota Nagpur: Konbir, Tetara, Ranchi;
Odisha: Surada; Maharashtra: Mumbai, lgatapuri (Andrewes, 1930: 248);
Karnataka: Belgaum, North Karnatakara (Andrewes, 1930: 248), Bengal:
Raniganj (Andrewes, 1930: 248); Kerala: Kannur, Kozhikode, Thamarassery,

Wayanad: Muthanga, Idukki, Thodupuzha (Abhitha et al. 2009: 372)).
Subfamily Panagaeinae Bonelli, 1810

Tribe Panagaeini Bonelli, 1810

xxii. Genus Craspedophorus Hope, 1838

Craspedophorus Hope, 1838: 165; Lacordaire, 1854: 210; Chaudoir, 1878: 90;

Andrewes, 1919a: 126; id. 1924b: 22; id. 1930: 133; Kirschenhofer, 2000: 328;
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Lorenz, 2005: 320; Hackel and Kirschenhofer, 2014: 276; Fedorenko, 2016: 2;

L6bl and Lobl, 2017: 638.

= Camptoderus Hope, 1838

= Eudema Laporte De Castelnau, 1840

= |sotarsus LaFerté-Sénectére, 1851

= Epicosmus Chaudoir, 1846

= Brachyonychus Chaudoir, 1879

= Brachycosmus Jeannel, 1949

= Acanthocosmus Jeannel, 1949

38. Craspedophorus angulatus (Fabricius, 1781)

Craspedophorus angulatus (Fabricius); Andrewes, 1919a: 125; id. 1921a: 154;
id. 1924b: 115; id. 1924d: 462; id. 1930: 133; Jedlicka 1965: 3; Kirschenhofer,
2000: 323; Baehr, 2003: 446; Lorenz, 2005: 320; Pang and Tian, 2012: 265;
Hackel and Farkac, 2012: 78; Hackel and Kirschenhofer, 2014: 276 and 357,
Fedorenko, 2016: 4; Manthen and Hegde, 2018: 206; Jithmon and Sabu, 2021:

18566.

Carabus angulatus Fabricius, 1781: 302; id. 1787: 197; id. 1792: 148

= Carabus angulatus Fabricius, 1781

= Pimelia fasciatus Fabricius, 1781
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= Cychrus reflexus Fabricius, 1801 (nec Fabricius, 1781)
= Panagaeus tomentosus Vigors, 1825

= Eudema bifasciatum Chaudoir, 1879 (err.)

= Panagaeus michardi Fairmaire, 1880

= Craspedophorus bifasciatus (Chaudoir, 1879)
= Craspedophorus fasciatus (Fabricius, 1781)
= Craspedophorus michardi (Fairmaire, 1880)
= Craspedophorus reflexus (Fabricius, 1801)

= Craspedophorus tomentosus (Vigors, 1825)

= Epicosmus bifasciatus (Chaudoir, 1879)

= Eudema michardi (Fairmaire, 1880)

Distribution: ORR- India (Andra Pradesh; Karnataka: Shivamoga, Mysore
(Hackel and Kirschenhofer, 2014: 357); Tamil Nadu: Coimbatore (Hackel and
Kirschenhofer, 2014: 276 and 357); Pondicherry (Hackel and Farkac, 2012: 78);
Kerala: Bonacaud (Jithmon and Sabu, 2021: 18566)), SRL (Andrewes, 1930:

133), BGD (Hackel and Farkac, 2012: 78), MM (Hackel and Farkac, 2012: 78).
Subfamily Pterostichinae Bonelli, 1810
Tribe Abacetini Chaudoir, 1872

xXiii. Genus Abacetus Dejean, 1828
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Abacetus Dejean, 1828: 195; Lacordaire, 1854: 315; Chaudoir, 1859: 126; id.
1869: 355; Tschitschérine, 1898: 519, 531 and 538; id. 1902: 506; Andrewes,
1924b: 44; id. 1930: 1; id. 1939: 129; Jeannel, 1948: 420; Lobl and Smetana,

2003: 346; Lorenz, 2005: 255; Lobl and L6bl, 2017: 480.
39. Abacetus haplosternus Chaudoir, 1878

Abacetus haplosternus Chaudoir, 1878: 25; Andrewes, 1930: 4; id. 1942b: 25;

Lorenz, 2005: 258; Divya and Sabu, 2020: 9.

Distribution: ORR- India (Madhya Pradesh: Hoshangabad; Maharashtra:
Nagpur (Andrewes, 1930: 4)); TAI (Andrewes, 1930: 4); PAR- India (Himachal
Pradesh: Katrain; Uttarakhand: Almora, Ranikhet, Haldwani (Andrewes, 1930:

4)); IAR- IDS (Andrewes, 1930: 4).
xxiv. Genus Cosmodiscus Sloane, 1907

Cosmodiscus Sloane, 1907: 371; Andrewes, 1920b: 445; id. 1930: 131; L6bl and
Smetana, 2003: 443; Lorenz, 2005: 260; Kushwaha and Hegde, 2015: 396, 401;

Lobl and Lobl, 2017: 481.
40. Cosmodiscus picturatus Andrewes, 1920

Cosmodiscus picturatus Andrewes, 1920b: 447; id. 1921c: 345; id. 1930: 131;
Lorenz, 2005: 260; Kushwaha and Hegde, 2015: 396, 401; Divya and Sabu,

2020: 11.

Distribution: ORR- India (Uttar Pradesh: Fyzabad, Odisha: Rambha: Ganjam,
Barkuda and Gopkuda Island: Lake Chilka; Maharashtra: Nagpur; Andhra
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Pradesh: Jammelamadugu (Andrewes, 1930: 131); Kerala: Kozhikode (Divya

and Sabu, 2020: 11)).
Tribe Cratocerini Lacordaire, 1854

xXVv. Genus Caelostomus MaclL eay, 1825

Caelostomus MacLeay, 1825: 23; Andrewes, 1924b: 44; id. 1930: 55; Jeannel,
1948: 383; L6bl | and Smetana, 2003: 471; Lorenz, 2005: 249; Faisal and Singh,

2014: 342; L6bl and Lobl, 2017: 678.
* 41. Caelostomus sculptipennis (Motschulsky, 1859)

Caelostomus sculptipennis (Motschulsky) Chaudoir, 1872c: 13; Tschitschérine,
1900b: 263 (note); Andrewes, 1928: 22; id. 1930: 57; Straneo, 1938: 56; Lorenz,

2005: 250; Divya and Sabu, 2020: 12.

= Stomonaxus sculptipennis Motschulsky, 1859
= Stomonaxus sculpticollis Motschulsky, 1859

= Caelostomus sculpticollis (Motschulsky, 1859)

Distribution: ORR- India (Thamil Nadu: Nilgiri Hills (Straneo, 1938: 56)); SRL

(Andrewes, 1930: 57).
Tribe Pterostichini Bonelli, 1810
xxvi. Genus Trigonotoma Dejean, 1828

Trigonotoma Dejean, 1828: 182; Brulle, 1834: 333; Chaudoir, 1852: 71;
Lacordaire, 1854: 311; Chaudoir, 1868: 158; Tschitschérine, 1900b: 180;
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Kuntzen, 1911: 182; id. 1914: 60; Andrewes, 1930: 352; id. 1939: 138; Saha and
Halder, 2000: 20; L6bl and Smetana, 2003: 520; Lorenz, 2005: 300; Dubault et

al. 2008: 240; Kushwaha and Hegde, 2015: 396, 401; L6bl and L6bl, 2017: 755.

#42. Trigonotoma oberthueri Tschitschérine, 1894

Trigonotoma oberthueri Tschitschérine, 1894b: 444; Kuntzen, 1914:. 63;
Andrewes, 1930: 355; Lobl and Smetana, 2003: 520; Lorenz, 2005: 300; L&bl

and Lobl, 2017: 755; Divya and Sabu, 2020: 22.

Distribution: PAR- India (West Bengal: Pedong, Gopaldhara, Mungphu,

Kurseong, Lebong (Andrewes, 1930: 355)).
Subfamily Scaritinae Bonelli, 1810

Tribe Clivinini Rafinasque, 1815

xxvil. Genus Clivina Latreille, 1802

Clivina Latreille, 1802: 96; Bonelli, 1813: 480; Dejean, 1825: 411; Schmidt-
Goebel, 1846 (cover); Motschulsky, 1861: 101; Putzeys, 1863: 29 and 68; id.
1867a: 94; id. 1868a: 10; id. 1873a: 15; Fleisch, 1899: 33; Tschitschérine, 1904:
258: Andrewes, 1919b: 470: id. 1924b: 11; id. 1926¢: 372; id. 1929: 344, 351;

id. 1930: 110; Balkenohl, 2001: 13; Lorenz, 2005: 141.

43. Clivina brevior Putzeys, 1866
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Clivina brevior Putzeys, 1866a: 126; Bates, 1892a: 277; Andrewes, 1926¢: 375;
id. 1929: 355, 378; id. 1930: 112; Balkenohl, 2001: 14; Lorenz, 2005: 142;

Abhitha, 2010: 105.

Distribution: ORR- India (New Delhi: Pusa (Andrewes, 1930: 112); Kerala:
Kozhikode: Kuttikattoor, Medical College, Thamarassery (Abhitha, 2010: 105));

MM (Andrewes, 1930: 112); IAR- MLS (Andrewes, 1930: 112).

44, Clivina lobata Bonelli, 1813

Clivina lobata Bonelli, 1813: 481; Dejean, 1825: 414; Putzeys, 1861: 50; id.
1867a: 121, 122, 125; id. 1868a: 1, 8; Bates, 1892a: 276; Andrewes, 1919a: 209;
id. 1921c: 340; id. 1922: 392; id. 1924b: 11, 462; id. 1926¢: 875; id. 1929: 355,
375; id. 1930: 114; Lorenz, 2005: 143; Abhitha, 2010: 107; L6bl and Lobl, 2017:

255.

Distribution: ORR- India (Kerala: Kozhikode: Thamarassery, Wayanad:
Thirunelli (Abhitha, 2010: 107)); MM (Andrewes, 1930: 114); TAI (Andrewes,

1930: 114); PAR- JA (L6bl and Lobl, 2017: 255).

xxvill. Genus Pseudoclivina Kult, 1947

Pseudoclivina Kult, 1947: 30; id. 1951: 18; Balkenohl, 2001: 18; Lorenz, 2005:

145: Lobl and Lo6bl, 2017: 258.

*45. Pseudoclivina costata (Andrewes, 1929)

Pseudoclivina costata (Andrewes); 1929: 354, 364; id. 1930: 113; Kult, 1951:
18; Bakenohl, 2001: 18; Lorenz, 2005: 145.
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= Clivina costata Andrewes, 1929: 354

Distribution: ORR- India (Tamil Nadu: Nilgiri Hills (Andrewes, 1930: 113)).

46. Pseudoclivina memnonia (Dejean, 1831)

Pseudoclivina memnonia (Dejean); Kult, 1947: 30; id. 1951: 18; Balkenohl,
2001: 19; Lorenz, 2005: 145; Abhitha, 2010: 108; Lobl and Lobl, 2017: 259.
Clivina memnonia, Dejean, 1831: 503; Putzeys, 1846: 588; Bouchard, 1903:
169; Andrewes, 1919a: 187, 206; id. 1924b: 115; id. 1926c¢: 373; id. 1927: 105;

id. 1929: 354, 362; id. 1930: 115; Saha and Biswas, 1985: 120.

= Clivina memnonia, Dejean, 1831

= Clivina indica Putzeys, 1846

= Clivina rugosifrons Nietner, 1856

= Clivina recta Walker, 1858

= Pseudoclivina indica (Putzeys, 1846)

= Pseudoclivina recta (Walker, 1858)

= Pseudoclivina rugosifrons (Nietner, 1856)

Distribution: ORR- India (Kerala: Idukki: Chinnar; Kozhikode: Thamarassery,
Engapuzha; Kasargod: Periya; Wayanad: Sulthan Bathery, Ambalavayal,
Panamaram, Thirunelli, Muthanga, Tholpetty (Abhitha, 2010: 108)); SRL
(Andrewes, 1930: 115); MM (Andrewes, 1930: 115); PAR- GUA, HAI, YUN

(Lobl and Lobl, 2017: 259); IAR- IDS (Andrewes, 1930: 115).
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Tribe Dyschiriini W. Kolbe, 1880

xXix. Genus Dyschirius Bonelli, 1810

Dyschirius Bonelli, 1810: Panzer, 1813: 67; Stephens, 1827: 37, 40; Putzeys,
1846: 524; Lacordaire, 1854: 202; Putzeys, 1867a: 32; Fleischer, 1899: 8;
Andrewes, 1919: 99; Miller, 1922: 33; Andrewes, 1926¢: 377; id. 1929: 390; id.
1930: 159; Jeannel, 1941: 250, 260, 275; id. 1946: 213, 215, 218; Moore and
Brown, 1979: 123; Clopton, 1991: 53, 59; Saha et al. 1992: 9; Balkenohl, 1994
27; Fedorenko, 1996: 5, 9, 11; Lorenz, 2005: 151; Bulirsch, 2009: 559; id. 2011:
1; Bousquet, 2012: 431; Allegro and Bulirsch, 2012: 235; Hogan, 2012: 106,
111, 116, 231; Kushwaha and Hegde, 2015: 399, 419; Fedorenko, 2016: 439;
Ghannem et al. 2016: 69; Bulirsch and Stachowiak, 2017: 137; Ldbl and Lobl,

2017: 263; Bulirsch, 2018: 229.

47. Dyschirius paucipunctus Andrewes, 1929

Dyschiriodes paucipunctus (Andrewes) Lorenz, 2005: 154.

Dyschirius mahratta Var. paucipunctus Andrewes, 1929: 392, 397; id. 1930:160.

= Dyschiriodes paucipunctus (Andrewes, 1929)

Distribution: ORR- India (Maharashtra: Pune; Karnataka: Belgaum (Andrewes,

1930:160)); SRL (Andrewes, 1930:160).

Tribe Scaritini Bonelli, 1810

xxx. Genus Oxylobus Chaudoir, 1855
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Oxylobus Chaudoir, 1855: 5; id. 1879: 129; Andrewes, 1924b: 8; id. 1929: 292;

id. 1930: 252; Lorenz, 2005: 141.

48. Oxylobus asperulus Chaudoir, 1857

Oxylobus asperulus Chaudoir, 1857: 58; id. 1879: 133; Andrewes, 1922: 215; id.

1924b: 129; id. 1929: 296, 311. id. 1930: 252; Lorenz, 2005: 141.

Distribution: ORR- India (Andra Pradesh: Chittur district, Horseley Konda;
Karnataka: Mysore; Tamil Nadu: Pillur, Kodaikanal, Yercaud, Madura, Nilgiri
Hills, Shembaganur; Kerala: Dhoni forest, South Malabar (Andrewes, 1930:

252)); SRL (Andrewes, 1930: 252).

# ssp. Oxylobus asperulus amyntas Andrewes, 1924

Oxylobus amyntas Andrewes, 1924b: 70; id. 1929: 296, 313. id. 1930: 252;

Lorenz, 2005: 141.

Distribution: ORR- India (Madhya Pradesh: Majgaon, Motinala, Mukhi

(Andrewes, 1930: 252)).

49. Oxylobus porcatus (Fabricius, 1798)

Oxylobus porcatus (Fabricius) Heyne-Taschenberg, 1894: 3: 32; id. 1895: 20;
Andrewes, 1921a: 157; id. 1924b: 8; id. 1929: 295, 305; Andrewes, 1930: 254;

Lorenz, 2005: 141.

Scarites porcatus Fabricius, 1798: 43; Hope, 1838: 95; Motschulsky, 1855: 40.

= Scarites porcatus Fabricius, 1798
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= Oxylobus costatus Chaudoir, 1879

= Oxylobus minor Tschitschérine, 1894a

= Oxylobus obliterates Andrewes, 1929

Distribution: ORR- India (Punjab: Baddia; West Bengal: Sahibganj, Rajmahal,
Giridih; Jharkhand: Chakardharapore, Konbir, Chota Nagpur- Tetara, Tinpahar;
Madhya Pradesh: Jubbulpore, Majgaon, Motinala; Chhattisgarh: Chitrakot;
Odisha: Barkuda Island, Barkul, Chilka lake; Andra Pradesh: Visakhapatnam,
Chittoor, Horseley Konda; Karnataka: Belgaum; Tamil Nadu: Coimbatore,
Nilgiri Hills, Shevaroy Hills, Madura, Palni Hills, Kallar, Pillur, Ootacamund,
Shembagannur; Kerala: Malabar Coast (Andrewes, 1930: 254)); SRL

(Andrewes, 1930: 254).

Subfamily Trechinae Bonelli, 1810

Tribe Bembidiini Stephens, 1827

xxxi. Genus Elaphropus Motschulsky, 1839

Elaphropus Motschulsky, 1839: 73; Erwin, 1975: 1; Kopecky, 2002: 63; Lorenz,

2005: 207; Lobl and Lo6bl, 2017: 342.

*50. Elaphropus nigellus (Andrewes, 1935)

Elaphropus nigellus (Andrewes) Lorenz, 2005: 210.

= Tachys nigellus Andrewes, 1935

= Tachyura nigella (Andrewes, 1935)
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Distribution: ORR- India (Tamil Nadu: Chennai, Nilgiri Hills; Kerala:

Nilambur (Andrewes, 1935: 277)).

* 51. Elaphropus nilgiricus (Andrewes, 1925)

Elaphropus nilgiricus (Andrewes) Lorenz, 2005: 210.

Tachys nilgiricus Andrewes, 1925: 446; id. 1930: 334; id. 1935: 265.

= Tachys nilgiricus Andrewes, 1925

= Tachys unisculptus Andrewes, 1925

= Elaphropus unisculptus (Andrewes, 1925)

= Tachyura nilgirica (Andrewes, 1925)

Distribution: ORR- India (Karnataka: Mysore (Andrewes, 1930: 334); Tamil

Nadu: Nilgiri Hills (Andrewes, 1935: 446 )); SRL (Andrewes, 1930: 334).

# 52. Elaphropus politus (Motschulsky, 1851)

Elaphropus politus (Motschulsky) Lorenz, 2005: 210; Kushwaha and Hegde,

2015: 395.

Tachys politus Motschulsky, 1851: 509; Putzeys, 1875b: 743; Bouchard, 1903:
170; Andrewes, 1919a: 199; id. 1921a: 146; id. 1925: 448:; id. 1930: 338; id.

1935: 269.

= Tachys politus Motschulsky, 1851

= Tachyura polita (Motschulsky, 1851)
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2 mm 2 mm

2 mm 2 mm

Plate 1: Habitus of a) Macrocheilus bensoni Hope, 1838 , b) Omphra pilosa (Klug, 1834),
c) Styphlomerus striatus Akhil & Sabu, 2019, d) Drypta lineola MacLeay, 1825, ¢) Pseu-
dognathaphanus rusticus (Andrewes, 1920), f) Stenolophus bajaurae Andrewes, 1924,
g) S. lucidus Dejean, 1829, h) S. quinquepustulatus (Wiedemann, 1823), 1) S. smaragdulus
(Fabricius, 1798).
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Plate 2: Habitus of a) Allosiopelus punctatipennis Ito, 1995, b) Amblystomus aenescens
(Motschulsky, 1858), ¢) A. fuscescens (Motschulsky, 1858), d) 4. indicus (Nietner, 1858),
¢) Dioryche cuprina (Dejean, 1829), f) D. dravidana Kataev, 2012, g) D. forta MacLeay,
1825, h) Ophoniscus puneensis Kataev, 2018, 1) Parophonus acutangulus (Bates,1891).
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Plate 3: Habitus of, a) Parophonus indicus (Andrewes, 1931), b) Cyclicus elegans
(Andrewes, 1931), ¢) C. fimbriatus (Bates, 1886), d) Tetragonoderus notaphioides Mots-
chulsky, 1861, ¢) Anchista fenestrata (Schimdt-Goebel, 1846), ) Anomotarus stigmula
(Chaudoir, 1852), g) Apristus aeneipennis (Schmidt-Gobel, 1846), h) 4. subtransparens
Motschulsky, 1861, 1) Catascopus cingalensis Bates, 1886.
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Plate 4: Habitus of, a) Catascopus cyanellus Chaudoir, 1848, b) Lebia baconi (Chaudoir,
1871), ¢) L. calycophora Schmidt-Gébel, 1846, d) L. indica Liebke, 1938, ¢) Pentagonica
ruficollis Schmidt-Goebel, 1846, f) P. venusta Andrewes, 1933, g) Chlaenius hamifer
Chaudoir, 1856 , h) C. nilgiricus Andrewes, 1919, 1) Orthogonius baconi Chaudoir, 1871.
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Plate 5: Habitus of , a) Orthogonius lucidus Bates, 1891, b) Craspedophorus angulatus
(Fabricius, 1781) ¢) Abacetus haplosternus Chaudoir, 1878, d) Cosmodiscus picturatus
Andrewes, 1920, ¢) Caelostomus sculptipennis (Motschulsky, 1859), f) Trigonotoma
oberthueri Tschitscherine, 1894, g) Clivina brevior Putzeys, 1866, h) C. lobata Bonelli,
18138, 1) Pseudoclivina costata (Andrewes, 1929).
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Plate 6: Habitus of, a) Pseudoclivina memnonia (Dejean, 1831), b) Dyschirius paucipunc-
tus Andrewes, 1929, ¢) Oxylobus asperulus Chaudoir, 1857, d) ssp Oxvlobus asperulus
amyntas Andrewes, 1924, e) O. porcatus (Fabricius, 1798), {) Elaphropus nigellus
(Andrewes, 1935), g) E. nilgiricus (Andrewes, 1925), h) E. politus (Motschulsky, 1851)




Distribution: ORR- India (Uttar Pradesh: Auraiya, Fatehpur, Muradganj,
Mathura, Kishori Kunj, Jhansi, Shahjahanpur (Kushwaha and Hegde, 2015:

395)); SEA (Andrewes, 1935: 448).
4.2 Carabidae Ecology
4.2.1 Species abundance and diversity

Thirty nine species belonging to nine subfamilies, 15 tribes and 23 genera
collected using light trap method. List of species and their abundance are given
in Table: 3. Most abundant species in the light trap were Amblystomus indicus
(0.22+0.72: 11.02%), A. fuscescens (0.22+0.69: 11.02%), followed by
Elaphropus nigellus (0.20+£0.61: 10.17%). These three species are the dominant
species among light attracted Carabidae and constitute 10 % and above of the
overall abundance and are the major species. Four species (Anchista fenestrata,
Elaphropus politus, Cyclicus elegans, E. nilgiricus) contributed 5- 9.99% of the
overall abundance and are the minor species among the light attracted Carabidae.
The remaining 32 species (Amblystomus aenescens, Abacetus haplosternus,
Orthogonius lucidus, Dyschirius paucipunctus, Allosiopelus punctatipennis,
Cosmodiscus picturatus, Dioryche cuprina, Lebia calycophora, Orthogonius
baconi, Stenolophus quinquepustulatus, Styphlomerus striatus, Anomotarus
stigmula, Caelostomus sculptipennis, Clivina brevior, C. lobata, Cyclicus
fimbriatus, Dioryche torta, Drypta lineola, Lebia baconi, L. indica,
Macrocheilus bensoni, Ophoniscus puneensis, Parophonus acutangulus, P.

indicus, Pentagonica ruficollis, P. venusta, Pseudoclivina costata, P. memnonia,
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Pseudognathaphanus rusticus, Stenolophus bajaurae, S. lucidus, S.

smaragdulus) were contributed less than 4.99% and are the rare species at CWS.

Thirteen species belonging to four subfamilies, five tribes and nine genera were
collected using pitfall method. List of species and their abundance are given in
Table: 4. Omphra pilosa (0.27£0.55: 34.04%) and Cyclicus elegans (0.10£0.48:
12.77%) constituted 10 % and above of the overall abundance and are the major
species. Four species (Amblystomus fuscescens, Anchista fenestrata, Elaphropus
nigellus, E. politus) were contributed 5- 9.99% of the overall abundance and are
the minor species and the remaining seven species (Amblystomus indicus, A.
aenescens, Tetragonoderus notaphioides, Dioryche dravidana, D. torta, Lebia
calycophora) were contributed less than 4.99% and are the rare species. Rank

abundance plot of species in CWS is represented in Figure 3.

Five species namely Ophoniscus puneensis, Caelostomus sculptipennis,
Pseudoclivina costata, Elaphropus nigellus, E. nilgiricus were endemics to the

WGs and Sri Lanka hotspot of biodiversity.

Shannon-Weaver diversity index (H') value of 3.32, Margalef richness index (d)
value of 7.97 and Simpson's evenness index (E1/D) value of 0.95 were recorded
for the Carabidae community collected from the Chinnar wildlife sanctuary

using light traps (Table:2).

4.2.2 Seasonality

Overall abundance of Carabidae showed variation with seasons using

light trap (p value <0.05; Table: 7). Out of the 39 species collected, two species
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Cyclicus elegans and Elaphropus nigellus were seasonal species (p value <0.05;
Table: 5) and their abundance was high during wet season. Nine species
(Abacetus haplosternus, Amblystomus aenescens, A. fuscescens, A. indicus,
Anchista fenestrate, Dyschirius paucipunctus, Elaphropus nilgiricus, E. politus,
and Orthogonius lucidus) were aseasonal (p value > 0.05). Others (28 species)
with mean value less than 0.1 and not considered for estimation of seasonality
due to low abundance. Among the 39 species collected in light trap, twenty nine
species were recorded in wet season and 17 species were recorded in dry season.
Seven species, (Amblystomus fuscescens, A. indicus, Anchista fenestrata,
Cyclicus elegans, Elaphropus nigellus, E. nilgiricus and E. politus) present in
both seasons. Elaphropus nigellus (0.37+£0.81: 12.5%) and Amblystomus
fuscescens (0.33£0.88: 11.36%) were the dominant species in wet season and A.
indicus (0.20+0.76: 20%) followed by A. aenescens, A. fuscescens, Orthogonius
lucidus (0.10£0.40: 10%) were the dominant species in dry season collections.

Season wise rank abundance of species is represented in Figure: 4.

Overall abundance of Carabidae collected with pitfall traps showed no
seasonal variation in abundance (p value > 0.05; Table: 8). Four species
(Omphra pilosa, Amblystomus fuscescens, Cyclicus elegans, Anchista fenestrata)
were aseasonal (p value > 0.05; Table: 6). Others (9 species) with mean value
less than 0.1 not considered for estimation of seasonality due to low abundance.
Among the 13 species collected in pitfall traps, 11 species and eight species were
obtained in wet and dry seasons respectively. Omphra pilosa, Amblystomus

fuscescens, Elaphropus nigellus, E. politus, C. elegans and Anchista fenestrata
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were present in both seasons. Omphra pilosa (0.27+0.52: 27.59%) and Cyclicus
elegans (0.13+0.57: 13.79%) were the abundant species in wet season
collections using pitfall trap. O. pilosa (0.27+0.58: 47.06%), followed by A.
fenestrata (0.07+£0.37: 11.76%) and E. nigellus (0.07+0.25: 11.76%) were
abundant species in dry season collections using pitfall method. Season wise

rank abundance of species is represented in Figure: 5.

Table: 2. Shannon-Weaver diversity, Margalef richness and Simpson's

evenness indices of Carabidae collected with light trap in the Chinnar wildlife

sanctuary
i Shannon-Weaver Simpson’s
Region _ o Margalef richness P _
diversity index ) evenness index
index (d)
(H) (Ewp)
Chinnar wildlife
3.32 7.97 0.95
sanctuary

Table: 3. Abundance (Mean £ SD and percentage) of Carabidae collected from

Chinnar wildlife sanctuary with light trap during 2019-2020 period

No. Species Mean = SD %

1.

Amblystomus fuscescens 0.22+0.69 11.02
> Amblystomus indicus 0.22+0.72 11.02
> Elaphropus nigellus 0.20+0.61 10.17
* Anchista fenestrata 0.18+0.77 9.32
> Elaphropus politus 0.15+0.71 7.63
> Cyclicus elegans 0.12+0.37 5.93
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Elaphropus nilgiricus 0.10+0.44 5.08
> Amblystomus aenescens 0.05+0.29 2.54
> Abacetus haplosternus 0.05+0.29 2.54
o Orthogonius lucidus 0.05+0.29 2.54
H Dyschirius paucipunctus 0.05+0.39 2.54
. Allosiopelus punctatipennis 0.03+0.26 1.69
o Cosmodiscus picturatus 0.03£0.26 1.69
H Dioryche cuprina 0.03+0.26 1.69
o Lebia calycophora 0.03£0.26 1.69
o Orthogonius baconi 0.03£0.26 1.69
H Stenolophus quinquepustulatus 0.03+0.26 1.69
1o Styphlomerus striatus 0.03£0.26 1.69
o Anomotarus stigmula 0.02+0.13 0.85
20 Caelostomus sculptipennis 0.02+0.13 0.85
| Clivina brevior 0.02+0.13 0.85
**| Glivina lobata 0.02+0.13 0.85
2 Cyclicus fimbriatus 0.02+0.13 0.85
2 Dioryche torta 0.02+0.13 0.85
2 Drypta lineola 0.02+0.13 0.85
* | | ebia baconi 0.0240.13 0.85
*" | Lebia indica 0.02+0.13 0.85
o Macrocheilus bensoni 0.02+0.13 0.85
2 Ophoniscus puneensis 0.02+0.13 0.85
% Parophonus acutangulus 0.02+0.13 0.85
3t Parophonus indicus 0.02+0.13 0.85
% Pentagonica ruficollis 0.02+0.13 0.85
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% Pentagonica venusta 0.02+0.13 0.85
3 Pseudoclivina costata 0.02+0.13 0.85
% Pseudoclivina memnonia 0.02+0.13 0.85
% Pseudognathaphanus rusticus 0.02+0.13 0.85
3 Stenolophus bajaurae 0.02+0.13 0.85
% Stenolophus lucidus 0.02+0.13 0.85
% Stenolophus smaragdulus 0.02+0.13 0.85

Table: 4. Abundance (Mean = SD and percentage) of Carabidae collected from

Chinnar wildlife sanctuary using pitfall trap during 2019-2020 period

No. Species Mean + SD %
L Omphra pilosa 0.27+0.55 34.04
2. Cyclicus elegans 0.10£0.48 12.77
3. Amblystomus fuscescens 0.07+£0.41 8.51
4. Anchista fenestrata 0.07+0.41 8.51
5. Elaphropus nigellus 0.07£0.31 8.51
6. Elaphropus politus 0.07+£0.31 8.51
7. Amblystomus indicus 0.03+£0.18 4.26
8. Tetragonoderus notaphioides 0.03+0.26 4.26
9. Amblystomus aenescens 0.02+0.13 2.13
10. Dioryche dravidana 0.02+0.13 2.13
11. Dioryche torta 0.02+0.13 2.13
12. Lebia calycophora 0.02+0.13 2.13
13. Macrocheilus bensoni 0.02+0.13 2.13
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Table: 5. Seasonal abundance (Mean + SD) of Carabidae assemblage collected

with light trap during 2019-2020 period from Chinnar wildlife sanctuary (S=

seasonal, AS= aseasonal)

No. | Species Wet season Dry season | Seasonal | t-test
it
(Mean £ SD) | (Mean £ SD) "y (P
value)
1. Cyclicus elegans 0.20£0.48 0.03+£0.18 S 0.04
2. Elaphropus nigellus 0.37+0.81 0.03+0.18 S 0.01
3. Abacetus haplosternus | 0.1+0.40 0.00£0.00 AS 0.09
4. | Amblystomus 0.00£0.00 | 0.10+0.40 AS 0.08
aenescens
5. | Amblystomus 0.330.88 0.1020.40 AS 0.09
fuscescens
6. Amblystomus indicus | 0.23+0.68 0.20+0.76 AS 0.43
7. Anchista fenestrata 0.30£1.06 0.07£0.25 AS 0.12
Dyschirius
8. : 0.10+0.55 0.00 £ 0.00 AS 0.16
paucipunctus
9. Elaphropus nilgiricus | 0.17+0.59 0.03+£0.18 AS 0.12
10. | Elaphropus politus 0.23+0.93 0.07+0.37 AS 0.18
11. | Orthogonius lucidus 0.00 £0.00 0.10£0.40 AS 0.09
1p. | Allosiopelus. 0.070.37 0.00 £ 0.00
punctatipennis
13. | Anomotarus stigmula | 0.03+0.18 0.00£0.00
14, | Caclostomus 000£0.00 | 0.03+0.18
sculptipennis
15. Clivina brevior 0.03+0.18 0.00 £ 0.00
16. | Clivina lobata 0.03+0.18 0.00 £ 0.00
17, | Cosmodiscus 0.070.37 0.00 £ 0.00
picturatus
18. | Cyclicus fimbriatus 0.00 £ 0.00 0.03+0.18
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19. | Dioryche cuprina 0.07+£0.37 0.00 £ 0.00
20. | Dioryche torta 0.00 £ 0.00 0.03+0.18

21. | Drypta lineola 0.03+£0.18 0.00 £ 0.00
22. | Lebia baconi 0.03+0.18 0.00 + 0.00
23. | Lebia calycophora 0.07£0.37 0.00 £ 0.00
24. | Lebiaindica 0.00 £ 0.00 0.03+0.18

25. | Macrocheilus bensoni | 0.00 + 0.00 0.03+0.18

26. | Ophoniscus puneensis | 0.00 + 0.00 0.03+£0.18

27. | Orthogonius baconi 0.07+0.37 0.00 £ 0.00
28. ng;}g‘:}r:ﬂz 0.03£0.18 0.00 +0.00
29. | Parophonus indicus 0.03+0.18 0.00 £ 0.00
30. | Pentagonica ruficollis | 0.03£0.18 0.00 £ 0.00
31. | Pentagonica venusta | 0.03+0.18 0.00 £0.00
32. | Pseudoclivina costata | 0.00 £ 0.00 0.03+0.18

33. rfﬁ;‘ggﬁ:;"”a 0.03£0.18 0.00 +0.00
34, fj:t‘:gl?f”athaphanus 0.00£0.00  |0.030.18

35. | Stenolophus bajaurae | 0.03£0.18 0.00 £ 0.00
36. | Stenolophus lucidus 0.03+0.18 0.00 £ 0.00
37. 35‘223L°epphu‘§ulatus 0.07+0.37 0.00 +0.00
38. Eﬁgf;ggﬂfjs 0.03£0.18 0.00 +0.00
39. | Styphlomerus striatus | 0.07+0.37 0.00 £ 0.00
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Table: 6. Seasonal abundance (Mean + SD) of Carabidae assemblage collected

with pitfall trap during 2019-2020 period from Chinnar wildlife sanctuary (S=

seasonal, AS= aseasonal)

t-test
) Wet season | Dry season | Seasonal
No | Species ) (P
(Mean + SD) | (Mean = SD) | ity

value)
1. | Omphra pilosa 0.27£0.52 0.27+£0.58 AS 0.41
o, | Amblystomus 013055 | 003t0.18 | AS 0.06

fuscescens
3. | Cyclicus elegans 0.13+0.57 0.03+£0.19 AS 0.16
4. | Anchista fenestrata 0.1+0.55 0.07+0.37 AS 0.36
5. | Amblystomus aenescens | 0.00 = 0.00 0.03+0.18
6. | Amblystomus indicus 0.07£0.25 0.00£0.00
7. | Dioryche dravidana 0.03+0.18 0.00 £ 0.00
8. | Dioryche torta 0.03+£0.18 0.00 £0.00
9. | Elaphropus nigellus 0.07+0.37 0.07+0.25
10. | Elaphropus politus 0.07+£0.37 0.03+0.18
11. | Macrocheilus bensoni 0.03+£0.18 0.00 £0.00
1, | Tetragonoderus 0.07£0.37 | 0.00 +0.00
notaphioides

13. | Lebia calycophora 0.00 £0.00 0.03+£0.18
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Table 7. Statistical analysis of the seasonal variation in the overall abundance of

Carabide collected with light traps during 2019-2020 period at Chinnar wildlife

sanctuary
t-test
Mean Variance t P value
WET 2.26 8.46
DRY 0.77 1.55 2.94 0.004

Table 8. Statistical analysis of the seasonal variation in the overall abundance of

Carabidae collected with pitfall traps during 2019-2020 period at Chinnar

wildlife sanctuary

t-test
Mean Variance t P value
WET 2.23 4.36
DRY 1.31 4.56 1.11 0.276
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5. DISCUSSION
5.1. Taxonomy

First taxonomic report of the ground beetles from a dry deciduous forest
(Chinnar wildlife sanctuary: CWS) in India and the Western Ghats (WGs) with
a checklist and key to the species and species details with images are provided.
The checklist provides information on the composition of the ground beetle
fauna of CWS in the south WGs and the pictorial key to the species, and species
details with images will enable easier identification of the Carabidae in the dry
belts in the south Western Ghats. Fifty-two species belonging to 11 subfamilies
(Harpalinae: 15 species, Lebiinae: 14, Scaritinae: 7, Pterostichinae: 4, Anthiinae:
2, Trechinae: 3, Licininae: 2, Orthogoniinae: 2, Panagaeinae: 1, Brachininae: 1,
Dryptinae: 1), 19 tribes and 31 genera were recorded. Harpalinae, Lebiinae, and
Scaritinae are the speciose subfamilies in the study region, with 15, 14, and 7

species respectively.

Two species, Stenolophus lucidus (Harpalinae) and Amblystomus
aenescens (Harpalinae), are new to India, having previously been reported from
the Indes Orientals. (Dejean, 1829, Andrewes, 1930, Motschulsky, 1858,
Andrewes, 1928; 1933). Four species, Stenolophus bajaurae (Harpalinae),
Amblystomus indicus (Harpalinae), Trigonotoma oberthueri (Pterostichinae), and
Elaphropus politus (Trechinae), are first reports from south India. Amblystomus
indicus was reported earlier from Sri Lanka, Eastern and Western India (Bates

1886, 1892; Andrewes 1930), and the record in south India is significant
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indicating its continuous distribution in Sri Lanka and south India. Trigonotoma
oberthueri, a species with earlier reports only from the Palearctic region in the
central and eastern Himalayan region (Andrewes 1930; L6bl and L6bl 2017) and

its record from south India and the Oriental region is noted.

Five species, Ophoniscus puneensis (Harpalinae), Caelostomus
sculptipennis (Pterostichinae), Pseudoclivina costata (Scaritinae), Elaphropus
nigellus (Trechinae), E. nilgiricus (Trechinae) are endemic to the WGs and Sri
Lanka hotspot of biodiversity. Macrocheilus chinnarensis is a recently
discovered new local endemic species (Akhil et al. 2019). Ophoniscus puneensis
is recorded for the first time from south WGs after its discovery in the North
WGs (Kataev 2018). Pseudoclivina costata and E. nigellus are endemic to the
WGs and recorded from the moist western slopes (Andrewes 1925, 1929, 1930,
1935) and it is the first record of the species from the eastern slopes of the WGs.
Caelostomus sculptipennis and E. nilgiricus are known only from south WGs
and Sri Lanka (Andrewes 1925, 1928, 1930, 1935; Straneo 1938; Divya and

Sabu 2020).

Fifty two species reported from CWS. Out of these 52 species, 17 species
namely Abacetus haplosternus, Allosiopelus punctatipennis, Amblystomus
aenescens, A. fuscescens, A. indicus, Apristus subtransparens, Craspedophorus
angulatus, Dioryche cuprina, Dyschirius paucipunctus, Elaphropus politus,
Parophonus acutangulus, P. indicus, Pseudognathaphanus rusticus, Stenolophus

bajaurae, S. lucidus, S. quinquepustulatus, Trigonotoma oberthueri were not
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recorded from moist south WGs and are present in dry south WGs. Remaining
34 species namely Anchista fenestrate, = Anomotarus stigmula, Apristus
aeneipennis, Caelostomus sculptipennis, Catascopus cingalensis, C. cyanellus,
Chlaenius hamifer, C. nilgiricus, Clivina brevior, C. lobata, Cosmodiscus
picturatus, Craspedophorus bifasciatus, Cyclicus elegans, C. fimbriatus,
Dioryche dravidana, D. torta, Drypta lineola, Elaphropus nigellus, E. nilgiricus,
Lebia baconi, L. calycophora, Lebia indica, Macrocheilus bensoni, Omphra
pilosa, Ophoniscus puneensis, Orthogonius baconi, O. lucidus, Oxylobus
asperulus, O. porcatus, Pentagonica ruficollis, P. venusta, Pseudoclivina
costata, P. memnonia, Stenolophus smaragdulus, Styphlomerus striatus,
Tetragonoderus notaphioides (Andrewes 1935, Kataev 2018, Akhil 2019, Shiju
and Sabu 2019, Jithmon 2020, Divya and Sabu 2020, Jithmon and Sabu 2021) -

are present in moist and dry WGs.
5.2. Ecology
5.2.1. Species abundance and diversity

Ecological analysis of Carabidae community present in a dry forest (
Chinnar wildlife sanctuary: CWS) in India and the Western Ghats (WG) is
provided. The assemblage consisted of 52 species which is high when compared
with the dry forests in Colombia with 24 species (Ariza et al. 2021a).
Amblystomus indicus (11.02%), A. fuscescens (11.02%) and Elaphropus nigellus
(10.17%) were the dominant species in light trap in the dry forest habitat of

Chinnar. In CWS, carabid beetles assemblage is dominated by small species,
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these results are similar to results from the tropical dry forest in Colombia (Ariza
et al. 2021b). The small size of individual may be one reason for their great
success, and may enable them to live in the presence of dominant ants more
successfully than slightly larger Carabidae (Darlington 1971). Ariza et al.
(2021b) suggested that smaller bodied beetles can benefit from a broader prey

selection to satisfy their energetic requirements.

Dominant subfamilies in CWS in light trap collection were Harpalinae
(14 species, 36.44%), Trechinae (3 species, 22.88%) and Lebiinae (9 species,
22.03%) with species Amblystomus indicus (11.02%), A. fuscescens (11.02%),
Elaphropus nigellus (10.17%) and Anchista fenestrata (9.32%). Further Species
specific data on life biology, feeding preferences, prey resources of dominant
carabid species in the dry forest of south WGs regions is required to reach at
conclusions about the reasons for their dominance. Most Harpalinae species are
moisture-loving (hygrophilous), living at the soil surface and in leaf litter, most
are dominant on grassland and open places, some in rain forest, some in caves
(Syllectus, Pholeodytes), some occurs at high altitudes on the Himalayas and on
mountains in Formosa, Sumatra, Java, the Philippines, and New Guinea
(Chydaeus) and some occasionally on plants and trees (Darlington 1971;
Larochelle and Lariviere 2005). Abundance of subfamily Harpalinae could be
attributed to the presence of the streams, and open places in the study region.
Subfamily Trechinae includes dominant small-bodied carabids best represented

in the warmer regions of the world (Darlington 1971). Most of the
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representatives of genus Bembidion and Tachys are found along the banks of
streams and lakes, or at least in moist localities and are carnivores (Elaphropus)
(Lepping 2009; Tiofilova 2017), and the abundance of subfamily Trechinae

could be attributed to the presence of the streams in the study region.

Habitat of members of Lebiinae vary considerably. The ground dwelling
species (Paradromius, Microlestes, Syntomus, Lionychus and Cymindis) of
Lebiinae are mostly xerophilous (Tamutis and Barsevskis 2014), occurring only
in dry, open areas (Lindroth 1975). Abundance of Lebiinae could be attributed to

the presence of dry habitat conditions in CWS.

Dominant subfamilies in pitfall collection in CWS were Anthiinae (2
species, 36.17%), Lebiinae (4 species, 27.66%) with species Omphra pilosa
(34.04%), and cyclicus elegans (12.77%). Dominance pattern of these species in
the dry forest of south WGs regions requires species-level data on their life
biology, feeding preferences, prey resources. Omphra is unique for its endemism
in the Indian subcontinent. In addition, Omphra is distinctive for its geophilus
habit and aptery. The abundance of Omphra is supported with plenty of prey
resources like ground and surface-dwelling ants and termites (Prasad and
Rajagopal 1990; Shiju et al. 2012a), and their high abundance could be
attributed to the existence of such habitat conditions in CWS. Cyclicus is
winged, small vigorous beetle and difficult to catch, especially as its colour
blends firmly with the dry sand in which it lives and the numerous small stones
under which it conceals itself and is widely distributed in warmer parts of world
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(Andrewes 1929; Darlington 1971). The dominance of cyclicus elegans in the
dry forest is attributed to the presence of small stones in the open dry forests at

CWS.

Fourty two species were collected with both light and pitfall traps. Five
species (11.9%) (Ophoniscus puneensis, Caelostomus sculptipennis,
Pseudoclivina costata, Elaphropus nigellus, E. nilgiricus) were endemic to the
WGs and Sri Lanka hotspot of biodiversity. Ophoniscus puneensis is recorded
for the first time from south WGs after its discovery in the North WGs (Kataev
2018). Pseudoclivina costata and E. nigellus are endemic to the WGs and
recorded from the moist western slopes (Andrewes 1925, 1929, 1930, 1935), and
it is the first species record from the eastern slopes of the WGs. Caelostomus
sculptipennis and E. nilgiricus are known only from south WGs and Sri Lanka

(Andrewes 1925, 1928, 1930, 1935; Straneo 1938; Divya and Sabu 2020).

Knowledge about the species and studies on the ecological and
behavioural characteristics of each species is the first step in finding species
indicators to assess the conservation status of a particular ecosystem (Brown
1997). However, there is a lack of specific information from CWS and data
about ecological and behavioural characteristics of various Carabidae species,
which will aid in the ongoing conservation efforts in CWS. Seventeen species
namely Abacetus haplosternus, Allosiopelus punctatipennis, Amblystomus
aenescens, A. fuscescens, A. indicus, Apristus subtransparens, Craspedophorus
angulatus, Dioryche cuprina, Dyschirius paucipunctus, Elaphropus politus,
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Parophonus acutangulus, P. indicus, Pseudognathaphanus rusticus, Stenolophus
bajaurae, S. lucidus, S. quinquepustulatus, Trigonotoma oberthueri- were not
reported from wet forests of WGs and indicated that these species are adapted

for the dry habitat conditions.

The rank abundance curve of light trap showed that only 12% of the
species (Amblystomus fuscescens, A. indicus, Anchista fenestrate, Elaphropus
nigellus, Elaphropus politus) were collected with more than eight individuals,
while 70% were single individuals (singletons) or two individuals (doubletons).
Rank abundance curve of pitfall traps showed that only 15% (Omphra pilosa,
Cyclicus elegans) of the species were collected with more than five individuals,
whereas 54% were singletons or doubletons. Rarity may be common in tropical
ecosystems, the pattern we observed could appear as a consequence of an
inappropriate sampling method and/or intensity (Magurran and Henderson 2011;
Ariza et al. 2021a). The high diversity and evenness of the Carabidae
community in the CWS indicate that the assemblage is well preserved with the
present habitat conditions and it is necessary to maintain the same habitat

conditions in CWS.

5.2.2. Seasonality

The overall abundance of Carabidae peaked during the wet season.
Similar patterns of high abundance during the wet season have been reported
from the Colombian tropical dry forest ecosystem (Ariza et al. 2021a; Ariza et

al. 2021b). Ariza et al. (2021a) suggested that canopy cover, litter depth, soil and
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air temperatures were important in structuring the Carabidae assemblages in
Colombia. These factors were not verified in our study. Rainfall and temperature
are the basic factors influencing abundances of most of the carabid species
(Rainio 2013). These factors may play an important role in dry habitat of
Chinnar. The population of ground beetles increases with precipitation and is
significant during wetter months, and rainfall is related to abundance in terms of

leaf fall, litter moisture and decomposition of litter (Reshma et al. 2020).

Cyclicus elegans and Elaphropus nigellus were the seasonal species
which showed higher dominance in the wet season in CWS. Currently, no details
are known about the life biology, prey resources, and feeding preferences of
Carabidae at species level in CWS. More specific information is needed for

ascertaining the causes of seasonal variation in the study region.
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6. CONCLUSION

6.1. Taxonomy

First time data on taxonomy of Carabidae in a dry deciduous forests in
Chinnar region of south WGs also from Indian subcontinent is provided. A

checklist and pictorial key of the Carabidae is also provided.

Checkilist reveals the presence of 52 species, comprising 11 subfamilies,
19 tribes and 31 genera. Two first reports (Stenolophus lucidus, Amblystomus
aenescens) from India and four first south Indian records (Stenolophus bajaurae,
Amblystomus indicus, Trigonotoma oberthueri, Elaphropus politus) reveals that
similar studies in other dry forests in the WGs might disclose new additions to
the species lists for the south Indian region. Verified specimens are deposited at

Western Ghats Regional Centre (ZSI-WGRC) Kozhikode ZSI, Calicut station.

Five species (Ophoniscus puneensis, Caelostomus sculptipennis,
Pseudoclivina costata, Elaphropus nigellus, E. nilgiricus) endemic to the WGs

were recorded from the study region.

Seventeen species (Abacetus haplosternus, Allosiopelus punctatipennis,
Amblystomus aenescens, A. fuscescens, A. indicus, Apristus subtransparens,
Craspedophorus angulatus, Dioryche cuprina, Dyschirius paucipunctus,
Elaphropus politus, Parophonus acutangulus, P. indicus, Pseudognathaphanus
rusticus, Stenolophus bajaurae, S. lucidus, S. quinquepustulatus, and
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Trigonotoma oberthueri) not recorded from moist south WGs and present in dry

WGs.

6.2. Ecology

First time data on community dynamics of Carabidae in a dry forest in the
Chinnar region of south WGs also from Indian mainland is provided. Study
reveals the community composition of Carabidae in dry forest in the WGs.
Thirty nine species were reported with light trap method. Amblystomus indicus,
A. fuscescens, and Elaphropus nigellus, Anchista fenestrata are the dominant
species and, Harpalinae, Trechinae and Lebiinae are the dominant subfamilies in

the light trap collections in CWS.

Thirteen species collected using pitfall method in CWS. Omphra pilosa
and Cyclicus elegans are the dominant species, Anthiinae, Lebiinae are the

dominant subfamilies in the pitfall trap collections in CWS.

Overall abundance of Carabidae exhibited distinct seasonality with high
abundance during wet seasons in CWS. Based on literature temperature, rainfall,
light intensity, soil humidity, and availability of prey resources are the major
factors influencing the abundance of Carabidae. No details are known about the
life biology, prey resources, or feeding preferences of Carabidae at species level
in CWS. Species specific information is needed to understand the reasons for the
seasonal variation and dominance of specific species and subfamilies in the
study region.
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7. RECOMMENDATION

7.1 Taxonomy

First time data on taxonomy of Carabidae in the dry deciduous
forest region in the Western Ghats from the Indian subcontinent is provided.
Present study reveals the presence of 52 species in the dry deciduous forests of
Chinnar with 17 species were recorded from the dry WGs region are not reported
from the moist part of WGs. Five endemic species from the WGs region, two
first reports of Carabidae from India and four first reports from south India are
recorded. Similar studies on the Carabidae from the different forest vegetation
types in India are recommended and will disclose new additions to the species

lists from India.

7.2 Ecology

For the first time, data on the Ecology of Carabidae from the dry
deciduous forests in the Western Ghats and from Indian mainland is provided.
The present study showed that overall abundance of Carabidae exhibited
distinct seasonality with high abundance during wet season. Carabid abundance
and richness are related to biotic and abiotic factors such as, temperature,
rainfall, light intensity, soil humidity, and availability of prey resources.
Further ecological studies on the relationship between above parameters are
needed. Species specific information on the life biology of the dominant

species is needed to understand the reasons for dominance in the study region.
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Checklist of Carabidae (Coleoptera) in the Chinnar Wildlife Sanctuary,
a dry forest in the rain shadow region of the southern Western Ghats, India
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Abstract: The first report on the composition of carabids from a natural forest in peninsular India as well as from a dry forest belt in the
rain shadow region of the Western Ghats is provided, with data on the subfamilies, tribes, genera, species, geographic range, collection
techniques, and the relevant literature details for all the listed species. Fifty-four species belonging to 11 subfamilies and 31 genera were
recorded. Harpalinae, Lebiinae, and Scaritinae with 15, 14, and seven species, respectively, are the species-rich subfamilies. The species
list also includes two first records from India, four first records from southern India, and six species endemic to the Western Ghats and Sri
Lanka biodiversity hot spot.

Keywords: Carabids, Eastern slope, endemism, first Indian record, ground beetles, peninsular India.
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