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Desert Carabidae (Insecta: Coleoptera) of India
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1PG & Research Department of Zoology, Sanatana Dharma College, Alappuzha, Kerala 688003, India.
2 St. Joseph'’s College (Autonomous), Devagiri, Kozhikode, Kerala 673008, India.
3 Zoological Survey of India, Desert Regional Center, Jodhpur, Rajasthan 342005, India.
takhilsvenugopal@gmail.com (corresponding author), 2sabukthomas@gmail.com, *dr.kumarsanjeev@gmail.com

Abstract: A checklist, distribution pattern and taxonomic keys to the Carabidae fauna of the Thar Desert (Rajasthan) are provided.
Seventeen species belonging to five subfamilies (Anthiinae, Brachininae, Carabinae, Harpalinae, and Licininae) were recorded. Eight
species of Carabidae are first records from the state of Rajasthan.
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pesert Carabidae of ndia

INTRODUCTION

The Thar Desert or the Great Indian Desertisa subtropical
hot desert that stretches between the Aravalli
Mountains and the Indus River in the northwestern
part of the Indian sub-continent with an area of over
4,000 km? (Sivaperuman et al. 2009; Dhir &-Singhvi
2012). It is an extension of the Sahara-Arabian and
southern Iranian subtropical desert regions and forms
an important biogeographical region of India which
has unique habitat types of desert grasslands, rocky
expanses and sand dunes (Sgmme 1995; Sivaperuman
et al. 2009) and is the only subtropical desert present in
the Oriental realm. The Indian stretch of the Thar Desert
is located entirely in the western part of Rajasthan
(Image 1). A few invertebrate groups of the region (dung
beetles, darkling beetles, spiders, and ants) have been
documented (Sewak 2009; Sivaperuman & Rathore 2009;
Tak 2009). Except for the report of three carabid species
(Calosoma orientalis (Hope, 1833) erroneously termed
as Carabus orientalis; Anthia sexguttata (Fabricius,
1775) erroneously termed as Anthia sexmaculata; and
Calosoma imbricatum Klug, 1832 erroneously identified
as Calosoma maderae) from a regional study (Kazmi &
Ramamurthy 2004), no data on the Carabidae fauna
of the Thar Desert, exists in contrast to the detailed
report of Carabidae from the adjoining Sahara-Arabian
and southern Iranian subtropical desert regions (Abdel-
Dayem 2012; Assmann et al. 2015; Azadbakhsh & Nozari
2015; Abdel-Dayem et al. 2018, 2019). Desert carabids
have to be well adapted to high temperatures and lack
of water (Andersen et al. 1986). Carabidae inhabiting
the desert are usually of larger size as relative water
loss decreases with increasing body size (Andersen et
al. 1986; Sgmme 1995; Zachariassen 1996). The present
effort provides data on the Carabidae of the Thar Desert,
which includes the list of species, distribution pattern,
images, and a key to the species.

MATERIALS AND METHODS

Collections of Carabidae available in the Zoological
Survey of India, Desert Regional Center (ZSI DRC),
Jodhpur (Collected between 1962 to 2001) have been
identified. Specimens were identified till subfamily
and tribe level with the modified Keys prepared from
Andrewes (1929, 1935) by the first author. Generic and
species level identification were carried out using keys
in Chanu & Swaminathan (2017), Akhil (2019), Akhil &
Sabu (2019), and Akhil et al. (2020). Identification and

ARNLL et al.

imaging were done with the help of a Leica M205C stereo
zoom microscope fitted with a Leica MC 170 HD camera
and Leica Application Suite (LAS V4.12) software having
auto montage feature. All specimens were identified to
species level by S.V. Akhil.

RESULTS

Checklist of Carabidae from Thar Desert
(* first records from Rajasthan state)
Subfamily Anthiinae Bonelli, 1813

Tribe Anthiini Bonelli, 1813

Genus Anthia Weber, 1801

Anthia sexguttata (Fabricius, 1775)
Image 2A

Specimen examined: 1 ex., male, India: Rajasthan:
Jodhpur, 30.xi.1963, coll. R.N. Bhargava

Distribution: India (Himalaya; Rajasthan: Jodhpur;
Gujarat: Surat; Maharashtra: Pune; Karnataka:
Bangalore; Tamil Nadu: Kalayar kovil, Edaikazhinadu
(Gangathakuppam), Kattupakkam, Nemili, Kunnathu
pond (Villupuram dt.), Vedanthangal, Karkodai
(Theni dt.), Vedur Reservoir (Tindivanam), Palavakal,
Thiruvannamalai, Mudumalai, Pachaimalai hills,
Manchavadi, Tharangambadi; Pondicherry),
Turkmenistan, Iran, Pakistan, Afghanistan, Kazakhstan,
Uzbekistan, and Nepal.

Tribe Helluonini Hope, 1838
Genus Omphra Dejean, 1825
Omphra complanata Reiche, 1843 *
Image 2B

Specimen examined: 1 ex. female, ‘304/4’, India:
Rajasthan: Jodhpur: Ratanada, 20.viii.1984, coll. N.S.
Rathore

Distribution: India (Himachal Pradesh: Shimla;
Rajasthan: Jodhpur (Ratanada); Odisha: Chilika lake;
Maharashtra: Nagpur, Mumbai, Nasik, Sangli, Ratnagiri;
Karnataka: Belagavi; Tamil Nadu: Madura; Pondicherry),
Nepal (Janakpur).

Subfamily Brachininae Bonelli, 1810
Tribe Brachinini Bonelli, 1810
Genus Brachinus Weber, 1801
Brachinus pictus (Hope, 1833) *
Image 2C
Specimens examined: 6 exs.; 1 male, 1 female,
‘218/13’, India: Rajasthan: Pali Dist.: Hemawas dam,
02.xi.1974, coll. T.G.Vazirani; 1 male, India: Rajasthan:
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Image 1. A & B: Location of Thar Desert. (Major Collection Sites: Jodhpur, Bikaner, Jaipur and Udaipur marked). Image Courtesy: Google Earth.

Jodhpur, 25.vii.1972, coll. R.C. Sharma; 1 female, 1 sex  Siwaliks; Bengal; Jharkhand: Medininagar; Maharashtra:
undetermined ‘6928/3’, India: Rajasthan: Amar Sagar, Pune, Nagpur; Karnataka: Belgavi, Bengaluru; Tamil
20.vii.1978, coll. N.S. Rathore; 1 sex undetermined, Nadu:Chennai;Kerala:Thrissur),SriLanka(Hambantota),
India: Rajasthan: Jodhpur: Bijolai, 30.ix.1962, coll. R.C.  Iran, and Pakistan.
Sharma.

Distribution: India (Delhi; Haryana: Kalka; Rajasthan:
Pali Dt.: Hemawas dam, Jodhpur (Bijolai), Amar Sagar;
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Genus Pheropsophus Solier, 1833
Pheropsophus lissoderus Chaudoir, 1850 *
Image 2D

Specimen examined: 1 ex., female, India: Rajasthan:
Jodhpur, 06.vi.1963, coll. R.C. Sharma.

Distribution: India (Jammu & Kashmir; Himachal
Pradesh; Rajasthan: Jodhpur; Uttarakhand; Sikkim;
Arunachal Pradesh; Tamil Nadu: Coimbatore; Kerala:
Kalpetta), Sri Lanka (Kandy and Peradeniya), Bhutan,
China (Tibet), and Pakistan (Islamabad, Khyber
Pakhtunkhwa and Muzaffarabad).

Pheropsophus sobrinus (Dejean, 1826) *
Image 2E

Specimen examined: 1 ex., sex undetermined, India:
Rajasthan: Jodhpur: Sardar Samand, 15.i.1963, coll.
Motilal.

Distribution: India (Jammu and Kashmir; Himachal
Pradesh; Rajasthan: Jodhpur (Sardar Samand);
Uttarakhand; Bengal: Kolkata; Sikkim; Arunachal
Pradesh; Tamil Nadu: Coimbatore, Tharangambadi,
Anaimalai Hills; Puducherry: Karaikal; Kerala: Palakkad),
Sri Lanka, Nepal, Bhutan, Taiwan, Pakistan (Rawalpindi,
Chakwal, Poonch), and Yemen.

Subfamily Carabinae

Tribe Carabini

Genus Calosoma Weber, 1801

Calosoma imbricatum imbricatum Klug, 1832
Image 2F

Specimens examined: 2 exs. 1 male, ‘1/873’, India:
Rajasthan: Jodhpur, 25.ix.1964, coll. R.N. Bhargava; 1
female, ‘3046’, India: Rajasthan: Jodhpur, 10.ix.1969,
coll. R.N. Bhargava.

Distribution: India (Rajasthan: Jaipur, Mount Abu,
Jodhpur, Thar Desert), Pakistan, Afghanistan, Iran,
Iraq, Kazakhstan, Turkmenistan, Uzbekistan, Mongolia,
Russia, Syria, Saudi Arabia, Qatar, Kuwait, Oman, United
Arab Emirates, Yemen, Algeria, Burkina Faso, Cabo
Verde, Canary Islands, Djibouti, Egypt, Eritrea, Ethiopia,
Kenya, Libya, Mali, Niger, Senegal, Somalia, Sudan,
Chad, Namibia, and South Africa.

Calosoma orientale (Hope, 1834)
Image 2G

Specimen examined: 1 ex., male, ‘8880/5’, India:
Rajasthan: Jodhpur: ZSI campus, 17.viii.2001, coll. R.
Sewak.

Distribution: India (West Bengal; Bihar: Chapra;
Rajasthan: Jodhpur (ZSI Campus); Gujarat: Bhavnagar,
Godhra; Madhya Pradesh: Khandwa; Maharashtra: Pune,

ARNLL et al.

Nasik; Karnataka: Bengaluru, Chikamagaluru; Tamil
Nadu: Coimbatore, Kodaikanal, Madura, Manaparai),
Sri Lanka, China? (Hackel 2017), and Pakistan? (Hackel
2017).

Subfamily Harpalinae Bonelli, 1810
Tribe Anisodactylini Lacordaire, 1854
Genus Pseudognathaphanus Schauberger, 1932

Pseudognathaphanus punctilabris (W.S. Macleay,
1825)*
Image 2H

Specimens examined: 4 exs., sex undetermined,
‘304/4’, India: Rajasthan: Jodhpur: Ratanada,
20.viii.1984, coll. N.S. Rathore.

Distribution: India (Himachal Pradesh: Kuly;
Rajasthan: Jodhpur (Ratanada); Assam: Kohora;

Odisha: Ganjam (Surada); Tamil Nadu: Anamalai Hills;
Puduchery; Andaman and Nicobar Islands), Sri Lanka,
Myanmar, Thailand, Indonesia (Java, Sumatra, Sulawesi)
Vietnam, Nepal, Philippines, and China.

Subfamily Licininae, Bonelli, 1810
Tribe Chlaenini Brulle, 1834

Genus Chlaenius Bonelli, 1810
Chlaenius germanus Chaudoir, 1876
Image 2I

Specimens examined: 2 exs., 1 sex undetermined,
India: Rajasthan: Jodhpur: Mandore, 05.v.1965, coll. V.C.
Agarwal; 1 female, India: Rajasthan: Jodhpur: Kailana,
12.ix.1979, coll. K.V. Rama Rao.

Distribution: India (Rajasthan: Jaipur (Durgapura),
Jodhpur (Kailana, Mandore); Uttarakhand: Bhatkot,
Kumaon; Karnataka: Kerwadi; West Bengal: Kolkata),
Myanmar, Bangladesh, and Laos.

Chlaenius laeviplaga frater Chaudoir, 1876 *
Image 3A

Specimens examined: 3 exs., 1 male, ‘3152’, India:
Rajasthan: Jodhpur: Kailana, 24.ix.1964, coll. K.V.S Rao;
1 male, ‘8260/3’, India: Rajasthan: Jodhpur: Kailana,
21.ix.1979, coll. N.S. Rathore; 1 female, ‘4128’, India:
Rajasthan: Jodhpur, 15.iv.1965, coll. V.C. Agarwal.

Distribution: India (Rajasthan: Jodhpur (Kailana);
Gujarat: Kathiawar: Sasan; Bihar: Pusa; Jharkhand:
Singhbhum; Madhya Pradesh: Mhow, Hoshangabad,
Motinala; Maharashtra: Nagpur, Pune; Tamil Nadu:
Teppukadu, Chennai; Kerala: Malabar), Pakistan, and
China.
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Image 2. Dorsal habitus of: A—Anthia sexguttata (Fabricius, 1775) | B—Omphra complanata Reiche, 1843 | C—Brachinus pictus Hope, 1833
| D—Pheropsophus lissoderus Chaudoir, 1850 | E— Pheropsophus sobrinus (Dejean, 1826) | F—Calosoma imbricatum imbricatum Klug, 1832
| G— Calosoma orientale Hope, 1834 | H—Pseudognathaphanus punctilabris (W.S.Macleay, 1825) | I—Chlaenius germanus Chaudoir, 1876.
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Desert carabidae of ndia Akhiletal. @5

Key to Carabidae of Thar Desert
(Modified from Andrewes 1929, 1935; Chanu & Swaminathan 2017; Akhil 2019)

1. Venter With SiX VISIDIE SEEMENTS ...c.ociiiiiiieie et e e et e e e e e e e arbe e e e e e eteetestesresreaneeneeans 4

- Venter with seven or eight visible segments (mandibles with setae in the scrobe, elytra truncate and
with a narrow membranous border at @PEX) c..ueecveereeeriieeiee e e 2 (Tribe Brachinini)

2. Mandibular scrobe UNiSEtOSE ......ccocecueuivieeeciiie e Brachinus pictus (Genus Brachinus)

- Mandibular scrobe PlUriSEtOSE ......ccciiiiiiieeceeece e 3 (Genus Pheropsophus)

3.  Head entirely reddish yellow, or reddish brown with frons reddish yellow; pronotum with sides of disc
convex anteriorly and straight posteriorly; elytral humeral spot if present very small .........cccccceevvrenneen.
............................................................................................................................. Pheropsophus sobrinus

- Head entirely reddish brown; pronotum with sides of disc almost straight throughout; elytra with large

NUMETAL SPOL ittt ea e e sean Pheropsophus lissoderus
4. Head with two supraorbital seta 0N €aCh SIAE ....c.cceceeeeeieiee e e 5
- Head with one supraorbital seta 0N €ach SIAE .......ccucueeiieiiiiiiic et st eae s 6

5. Antennae inserted immediately beneath the preocular ridges .... Omphra complanata (Tribe Helluonini)
- Antennae inserted far below the preocular ridges, level with the lower margin of the eyes ......................
..................................................................................................................... Anthia sexguttata (Tribe Anthiini)

6. Mesocoxal cavities not entirely enclosed by sterna, mesepimera reaching the coxae ....7 (Tribe Carabini)

- Mesocoxal cavities entirely enclosed by sterna, mesepimera not reaching the coxae ........ccccecuvevvernnen. 8
7.  Lateral margins of pronotum bisetose ............ Calosoma imbricatum imbricatum (Subgenera Caminara)
- Lateral margins of pronotum unisetose .........ccccceeeecvveeeecnneenene. Calosoma orientale (Subgenera Ctenosta)

8.  Epipleura with preapical plica. Antennae with first three antennomeres glabrous ..... 9 (Tribe Chlaeniini)
- Epipleura without preapical plica. Antennae with first two antennomeres glabrous .......ccccccecvceviveeeecenenne.
.................................................................................................................. Pseudognathaphanus punctilabris

9. EIYEra PUDESCENT .t e st e s 10 (Genus Chlaenius)
- Elytra glabrous .......ccceeeveeeineiece e Harpaglossus opacus (Genus Harpaglossus)
10. Elytra with distinct pale lateral longitudinal band from base to apex, or with fascia or spots .............. 11

- Elytra without distinct pale longitudinal band or fascia or spots ........cccoecvveeeriveeenee. Chlaenius pretiosus

11. Elytra with distinct pale longitudinal band but without spots or fascia
- Elytra without distinct pale longitudinal band but with spots or fascia

12. Pronotum coarsely punctate and pubescent .........ccoceveevineriiieneeniiceee e
- Pronotum sparsely punctate and PUDESCENT ........c.cveiviieeie sttt et e sre st se e eee

13. Elytral lateral longitudinal band very narrow, with or without broad apical region ..........cccccoeeunnnneeenn. 14
- Elytral lateral longitudinal band broad, without broad apical region .........ccccevvieeeriiiiiiniie e 15
14. Elytral longitudinal band broadening at apex forming an apical band ............ Chlaenius laeviplaga frater
- Elytral longitudinal band not broadening at aPeX .......ccccevveeeeeieeeeiiiee e Chlaenius velocipes
15. Form large; elytral intervals coarse with dense punctures Chlaenius propinquus
- Form small; elytral intervals smooth without punctures .........cccceeeecvvveeeciee e Chlaenius nitidicollis

16. Elytra with distinct inverted comma like fascia near the apex ......ccoceeeeeiveeeciieecennnen. Chlaenius virgulifer
- Elytra with two distinct rounded spots near the apex

Chlaenius posticus
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Chlaenius nitidicollis Dejean, 1826
Image 3B
Specimen examined: 1 ex., male, ‘3152’, India:
Rajasthan: Jodhpur: Kailana, 24.ix.1964, coll. K.V.S Rao.
Distribution: India (Haryana: Kalka; Rajasthan:
Jodhpur (Kailana), Udaipur, Durgapura, Ajmer, Bhilwara;
West Bengal; Maharashtra: Pune), Myanmar, and
Pakistan.

Chlaenius posticus (Fabricius, 1798)
Image 3C
Specimen examined: 1 ex., male, India: Rajasthan:
Jodhpur: Mandore, 09.ix.1964, coll. V.C. Agarwal.
Distribution: India (Rajasthan: Mandore, Udaipur,
Kota; Uttarakhand: Dehra Dun, Kalsi; Bengal: Kolkata;
Assam: Brahmaputra river above Jorhat; Bihar: Pusa;
Odisha: Puri; Maharashtra: Bhandara, Pune, Sangli;
Karnataka: Gundelpet; Kerala: Tholpetty, Muthanga,
Silent Valley, Nilambur), Pakistan (Jhelum), Bangladesh
(Dhaka), Myanmar (Rangoon, Teinzo), Nepal, Vietnam
(Annam), Indonesia (Java, Sumatra), and China.

Chlaenius pretiosus Chaudoir, 1856
Image 3D

Specimens examined: 5 exs.,, 1 male, India:
Rajasthan: Jodhpur: Kailana, 12.ix.1979, coll. K.V.
Rama Rao; 1 female, ‘I/720’, India: Rajasthan: Jodhpur:
Kailana, 04.ix.1964, coll. V.C. Agarwal; 1 female, ‘1/728’,
India: Rajasthan: Jodhpur: Thakat Sagar, coll. V.C.
Agarwal; 1 female, ‘3152’, India: Rajasthan: Jodhpur:
Kailana, 24.ix.1964, coll. K.V.S. Rao; 1 female, 304/4’,
India: Rajasthan: Jodhpur: Ratanada, 20.viii.1984, coll.
N.S. Rathore.

Distribution: India (Delhi; Rajasthan: Jaipur, Ajmer,
Jodhpur (Kailana, Thakat Sagar, Ratanada); Uttar
Pradesh: Sitapur, Mughal Sarai, Lucknow; Uttarakhand:
Dehra Dun, Almora), Pakistan, and Sri Lanka.

Chlaenius propinquus Csiki, 1931 *
Image 3E
Specimens examined: 2 exs., 1 female, ‘8884/5’,
India: Rajasthan: Jodhpur; ZSI Campus, 24.viii.2001,
coll. R. Sewak; 1 sex undetermined, India: Rajasthan:
Jodhpur: Kailana, 10.iv.1964, coll. V.C. Agarwal.
Distribution: India (Rajasthan: Jodhpur (ZSI campus,
Kailana); Gujrat) and Bangladesh.

Chlaenius velocipes Chaudoir, 1876
Image 3F

Specimen examined: 1 ex. female, ‘3/443’, India:
Rajasthan: Jodhpur: Tiwari village, 05.i.1963, coll. K.C.

Akl et al.

Kansal.

Distribution: India (Himachal Pradesh: Kangra;
Rajasthan: Jaipur (Durgapura), Jodhpur, Udaipur (Udai
Sagar, RCA Campus), Bhilwara, Banswara; Uttarakhand:
Someshwar, Nainital, Almora, Bhimtal, Haldwani;
Bengal: Purulia; Manipur; Maharashtra: Kasara; Tamil
Nadu: Kodaikanal, Nilgiri Hills; Kerala: Cardamom hills,
Periyar Lake), Sri Lanka (Dikoya), and Nepal.

Chlaenius virgulifer Chaudoir, 1876 *
Image 3G
Specimens examined: 2 exs., 1 male, ‘8260/3’,
India: Rajasthan: Jodhpur: Kailana, 21.ix.1979, coll. N.S.
Rathore; 1 male, ‘3/283’, India: Rajasthan: Jodhpur:
Bijolai tank, date unknown, coll. R.C. Sharma.
Distribution: India (Rajasthan: Jodhpur (Kailana,
Bijolai tank); Maharashtra: Pune, Koyna Wildlife
Sanctuary, Satara), China, Japan, North Korea, and
South Korea.

Genus Harpaglossus Motschulsky, 1858
Harpaglossus opacus Chaudoir, 1857
Image 3H

Specimens examined: 46 exs., 1 sex undetermined,
‘1335’, India: Rajasthan: Jodhpur: Paota, 19.ix.1963,
coll. R.N. Bhargava; 9 males, 5 females, ‘I/608’, India:
Rajasthan: Jodhpur: Kailana, 22.vii.1964, coll. V.C.
Agarwal; 1 female, ‘I/635’, India: Rajasthan: Jodhpur:
Agolai village, 28.vii.1964, coll. V.C. Agarwal; 2 females,
‘3048’, India: Rajasthan: Jodhpur, 10.ix.1964, coll.
R.N. Bhargava; 1 female, ‘//805’, India: Rajasthan:
Jodhpur: Agolai Tank, 18.ix.1964, coll. R.N. Bhargava;
1 sex undetermined, India: Rajasthan: Jodhpur: Poata,
29.vii.1961, coll. K.C. Kansal; 2 females, ‘12142’, India:
Rajasthan: Jodhpur: Agolai, 19.vii.1965, coll. P.D. Gupta;
1 male, 2 females, ‘3039’, India: Rajasthan: Jodhpur:
Mandore, 09.ix.1964, coll. V.C. Agarwal; 1 female,
‘1/660’, India: Rajasthan: Jodhpur: Paota (Patodi House),
15.viii.1964, coll. R.N. Bhargava; 2 males, 9 females,
‘8877/5’, India: Rajasthan: Jodhpur: ZSI Campus,
11.viii.2001, coll. R. Sewak; 3 females, ‘12170’, India:
Rajasthan: Jodhpur: Bariganga, 03.viii.1965, coll. V.C.
Agarwal; 2 males, ‘1/871’, India: Rajasthan: Jodhpur:
Paota, 25.ix.1964, coll. K. V. S. Rao; 1 male, India:
Rajasthan: Jodhpur: Khandia tank, 13.ii.1963, coll.
K.C. Kansal; 1 male, ‘1/841’, India: Rajasthan: Jodhpur:
Danjur, 22.ix.1964, coll. K.K.S. Rao; 1 male, ‘1419’,
India: Rajasthan: Jodhpur: Mandore, 04.x.1963, coll.
K.C. Kansal; 1 male, ‘1/1775’, India: Rajasthan: Jodhpur:
Mandore, 09.ix.1964, coll. V.C. Agarwal,

Distribution: India (Rajasthan: Jodhpur (Paota,
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2 mm

Image 3. Dorsal habitus of: A—Chlaenius laeviplaga frater Chaudoir, 1876 | B—Chlaenius nitidicollis Dejean, 1826 | C—Chlaenius posticus
(Fabricius, 1798) | D—Chlaenius pretiosus Chaudoir, 1856 | E—Chlaenius propinquus Csiki, 1931 | F—Chlaenius velocipes Chaudoir, 1876 |
G—Chlaenius virgulifer Chaudoir, 1876 | H—Harpaglossus opacus (Chaudoir, 1857).
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Kailana, Agolai Village, Mandore, ZSI campus, Khandia
tank, Bariganga), Ajmer; Gujarat: Kathiawar, Ghogha;
West Bengal; Uttar Pradesh: Sitapur; Tamil Nadu:
Thiruchirapally) and Sri Lanka.

DISCUSSION

Seventeen species of Carabidae belonging to
five subfamilies (Anthiinae, Brachininae, Carabinae,
Harpalinae, and Licininae) recorded from
Thar Desert in contrast to the record of 32 species
belonging to 10 subfamilies (Brachininae, Carabinae,
Dryptinae, Harpalinae, Lebiinae, Licininae, Platyninae,
Pterostichinae, Scaritinae, and Trechinae) (Ghahari et
al. 2012; Azadbakhsh & Nozari 2015) from southern
Iran subtropical desert region to which Thar Desert
is connected. Eight species (Brachinus pictus (Hope,
1833); Chlaenius laeviplaga frater Chaudoir, 1876; C.
propinquus Csiki, 1931; C. virgulifer Chaudoir, 1876;
Omphra complanata Reiche, 1843; Pheropsophus
lissoderus Chaudoir, 1850; P. sobrinus (Dejean, 1826)
and Pseudognathaphanus punctilabris W.S. Macleay,
1825) are first records from Rajasthan.

Among the two species of Calosoma (C. imbricatum
Klug, 1832; C. orientale Hope, 1834) recorded from the
Thar Desert, C. imbricatum is a desert specialist showing
adistinct distributional pattern along the Saharo-Arabian
desert belt. Globally, seven subspecies of Calosoma
imbricatum (C. imbricatum andrewesi Breuning, 1928;
C. imbricatum augustasi Obydov, 2005; C. imbricatum
deserticola Semenov, 1897; C. imbricatum hottentottum
Chaudoir, 1852; C. imbricatum imbricatum Klug, 1832;
C. imbricatum linnavuorii Mandl|, 1968; C. imbricatum
loeffleri Mandl, 1953) were recorded (Mandl 1970;
Lorenz 2020) so far, with only one subspecies, C.
imbricatum andrewesi Breuning, 1928 with distribution
outside a desert environment (recorded from Assam;
and north of old Bengal Presidency which could be part
of current Rajasthan state) (Breuning 1928; Andrewes
1929). Calosoma imbricatum loeffleri Mandl, 1953 was
synonymised with Calosoma imbricatum imbricatum
Klug, 1832 by Bruschi (2013).

Of the 17 species recorded from the Thar
Desert, only two species (Anthia sexguttata and
Calosoma imbricatum) had desert adaptations like large
size and flattened body (fused elytra is an additional
desert adaptation in Anthia sexguttata) which help
in reducing the respiratory water loss (Cloudsley-
Thompson 1964; Ahearn & Hadley 1969; Andersen et
al. 1986). Calosoma imbricatum does not have fused

were

Akl et al.

elytra but have strong flight ability (Farka¢ & Hackel
2012) which help them to avoid low humidity and dry air
(Andersen et al. 1986). These two species are recorded
only from arid and semi-arid regions at global level. They
are widely present and are large non-subterranean/
surface dwelling carabid species in the Thar Desert
habitat. Thus, these two species should be taken as the
flagship predatory Carabidae of the Indian Thar Desert
region.

Of the 17 species recorded, nine species are of
subfamily Licininae (eight species of Chlaenius and one
species of Harpaglossus). While analysing the collections
and labels of Licininae from the desert region, it was
observed that each species was collected in multiple
numbers from a single locality, which points towards
its previous reports (Bonacci et al. 2004) of showing
aggregation behaviour. Members of both Chlaenius
and Harpaglossus show aggregation behaviour, which
is a desert adaptation, by which the relative humidity
of the habitat could be increased thus decreasing the
collective cuticular transpirational water loss (Andersen
et al. 1986; Bonacci et al. 2004). Also, most Chlaenius
are seen near available water bodies in deserts (Bonacci
et al. 2004; Kataev pers. comm. 2021), as observed
during the present study also. It is apparent from the
distribution that other than the two large species —
Anthia sexguttata and Calosoma imbricatum — most
species are widely distributed in India and do not have
any specific adaptation for desert habitat.

REFERENCES

Abdel-Dayem, M.S. (2012). An annotated checklist of the endemic
Carabidae (Coleoptera) of Egypt. Check List 8(2): 197-203.

Abdel-Dayem, M.S., A.A. Elgharbawy, I. Rasool, P. Nagel & H.M.
Aldhafer (2019). The Carabidae (Coleoptera) of Shada Al-A’Ala
Nature Reserve, Southwestern Saudi Arabia, with description of
a new species of Paussinae. ZooKeys 812: 93-131. https://doi.
org/10.3897/zookeys.812.30937

Abdel-Dayem, M.S., I. Rasool, A.A. Elgharbawy, P. Nagel & H.M.
Aldhafer (2018). Faunistic inventory and zoogeographical analysis
of the ground beetles (Coleoptera, Carabidae) of Garf Raydah
Nature Reserve, Southwest of Saudi Arabia, and description of a
new species of Paussinae. Zootaxa 4514(3): 341-371. https://doi.
org/10.11646/zootaxa.4514.3.3

Ahearn, G.A. & N.F. Hadley (1969). The effects of temperature and
humidity on water loss in two desert tenebrionid beetles, Eleodes
armata and Cryptoglossa verrzcosa. Comparative Biochemistry and
Physiology 30: 739-749.

Akhil, S.V. (2019). Taxonomy, Ecology and Barcoding of Carabidae
(Insecta: Coleoptera) of Nilgiri Biosphere Reserve. University of
Calicut, 277 pp.

Akhil, S.V. & K.S. Thomas (2019). Bombardier beetles of the genus
Pheropsophus Solier, 1833 (Carabidae: Brachininae: Brachinini)
from Indian Subcontinent. Zootaxa 4608(1): 065—089. https://doi.
org/10.11646/zootaxa.4608.1.3

Jowrnal of Threatened Taxa | www.threatenedtaxa.org | 26 December 2022 | 14(12): 22260-22269


https://doi.org/10.3897/zookeys.812.30937
https://doi.org/10.3897/zookeys.812.30937
https://doi.org/10.11646/zootaxa.4514.3.3
https://doi.org/10.11646/zootaxa.4514.3.3
https://doi.org/10.11646/zootaxa.4608.1.3
https://doi.org/10.11646/zootaxa.4608.1.3

pesert Carabidae of ndia

Akhil, S.V., M. Divya & K.S. Thomas (2020). Bombardier beetles of
Genus Brachinus Weber, 1801 (Carabidae: Brachininae: Brachinini)
from India. Zootaxa 4816(4): 576—600. https://doi.org/10.11646/
zootaxa.4816.4.7

Andersen, J., K.E. Zachariassen, G.M.O. Maloiy & J.M.Z. Kamau
(1986). Adaptations of carabid beetles to dry habitats in East Africa.
Journal of Tropical Ecology 2: 127-138.

Andrewes, H.E. (1929). Coleoptera. Carabidae. Vol. I. - Carabinae. The
Fauna of British India, including Ceylon and Burma. Taylor & Francis,
London, 431 pp.

Andrewes, H.E. (1935). The fauna of British India, including Ceylon and
Burma. Coleoptera. Carabidae. Vol. Il. Harpalinae. Taylor & Francis,
London, 323 pp.

Assmann, T., K. Austin, E. Boutaud, J. Buse, V. Chikatunov, C. Drees,
R.E.E.L. Felix, A.L.L. Friedman, F. Khoury, T. Marcus, I. Renan,
C. Schmidt & D.W. Wrase (2015). The ground beetle supertribe
Zuphiitae in the southern Levant (Coleoptera: Carabidae). Spixiana
38(2): 237-262.

Azadbakhsh, S. & J. Nozari (2015). Checklist of the Iranian Ground
Beetles (Coleoptera: Carabidae). Zootaxa 4024(1): 001-108.

Bonacci, T., A. Mazzei, T. Zetto & P. Brandmayr (2004). Aposematic
aggregation of carabid beetles (Coleoptera Carabidae): Preliminary
data. Redia LXXXVII: 243-245.

Breuning, S. (1928). Monographie der Gattung Calosoma Web. (Col.
Carab.). II. Teil. Wiener Entomologische Zeitung 44(1927-28): 81—
141.

Bruschi, S. (2013). Calosoma of the World (Coleoptera, Carabidae).
Natura Edizioni Scientifiche di Alfonso lorio, Bologna, 314 pp.

Chanu, N.Y. & R. Swaminathan (2017). Notes on species of the genus
Chlaenius Bonelli, 1810 (Coleoptera: Carabidae, Chlaeniini) from
four agro-climatic zones of Rajasthan, with description of two new
species. Zootaxa 4237(3): 545-566.

Cloudsley-Thompson, J.L. (1964). On the function of the subelytral
cavity in desert Tenebrionidae (Col.). Entomologist’s Monthly
Magazine 100: 148-151.

Dhir, R.P. & A.K. Singhvi (2012). The Thar Desert and its antiquity.
Current Science 102(7): 1001-1008.

Farkac, J. & M. Hackel (2012). Calosoma chlorostictum ivinskisi, a new
synonym of Calosoma chlorostictum chlorostictum (Coleoptera:
Carabidae: Carabini). Acta Entomologica musei nationalis Pragae
52(2): 69-73.

ARNLL et al.

Ghabhari, H., D. Makhan & T.J. Hawkeswood (2012). A contribution
to the knowledge of Carabidae, Staphylinidae and Tenebrionidae
(Coleoptera) from the desert regions of Semnan province, Iran.
Calodema 207: 1-4.

Hackel, M. (2017). Carabinae, pp. 63—70. In: Lobl, I. & Lobl, D. (eds.).
Catalogue of Palaearctic Coleoptera (Volume 1), Archostemata—
Myxophaga—Adephaga: Brill publishers, Leiden, Boston, 1443 pp.

Kazmi, S.I., & V.V. Ramamurthy (2004). Coleoptera (Insecta) Fauna
from the Indian Thar Desert, Rajasthan. Zoos’ Print Journal 19(4):
1447-1448. https://doi.org/10.11609/J0TT.ZP).1008.1447-8

Lorenz, W. (2020). CarabCat: Global database of ground beetles
(version Oct 2017). In: Roskov, Y., G. Ower, T. Orrell, D. Nicolson,
N. Bailly, P.M. Kirk, T. Bourgoin, R.E. DeWalt, W. Decock, E. van
Nieukerken & L. Penev (eds.). Species 2000 & ITIS Catalogue of Life,
2020-06-04 Beta. Digital resource at www.catalogueoflife.org/col.
Species 2000: Naturalis, Leiden, the Netherlands.

Mandl, K. (1970). Uber Calosoma chlorostictum Dejean und Calosoma
imbricatum Klug. Koleopterologische Rundschau 48: 57-66.

Sewak, R. (2009). Dung Beetles (Coleoptera—Scarabaeidae—Coprinae)
of the Thar Desert of Rajasthan and Gujarat, pp. 25-40. In:
Sivaperuman, C., Q.H. Baqgri, G. Ramaswamy & M. Naseema (eds.).
Faunal Ecology and Conservation of the Great Indian Desert.
Springer-Verlag, Berlin Heidelberg, 222 pp.

Sivaperuman, C. & N.S. Rathore (2009). Spiders in the Desert National
Park, pp. 49-52. In: Sivaperuman, C., Q. H. Baqri, G. Ramaswamy &
M. Naseema (eds.). Faunal Ecology and Conservation of the Great
Indian Desert. Springer-Verlag, Berlin Heidelberg, 222 pp.

Sivaperuman, C., Q.H. Baqri, G. Ramaswamy & M. Naseema (2009).
Faunal Ecology and Conservation of the Great Indian Desert.
Springer-Verlag, Berlin Heidelberg, 222 pp.

Sgmme, L. (1995). Invertebrates in hot and cold arid environments:
Springer, New York, 275 pp.

Tak, N. (2009). Ants (Hymenoptera: Formicidae) of the Thar Desert
of Rajasthan and Gujarat, pp. 41-48. In: Sivaperuman, C., Q. H.
Baqgri, G. Ramaswamy & M. Naseema (eds.). Faunal Ecology and
Conservation of the Great Indian Desert. Springer-Verlag, Berlin
Heidelberg, 222 pp.

Zachariassen, K.E. (1996). The water conserving physiological
compromise of desert insects. European Journal of Entomology 93:

359-367.

76GREACH

Threatened Taxa

Jowrnal of Threatened Taxa | www.threatenedtaxa.org | 26 December 2022 | 14(12): 22260-22269



https://doi.org/10.11646/zootaxa.4816.4.7
https://doi.org/10.11646/zootaxa.4816.4.7
https://doi.org/10.11609/JoTT.ZPJ.1008.1447-8

Dr. George Mathew, Kerala Forest Research Institute, Peechi, India

Dr. John Noyes, Natural History Museum, London, UK

Dr. Albert G. Orr, Griffith University, Nathan, Australia

Dr. Sameer Padhye, Katholieke Universiteit Leuven, Belgium

Dr. Nancy van der Poorten, Toronto, Canada

Dr. Kareen Schnabel, NIWA, Wellington, New Zealand

Dr. R.M. Sharma, (Retd.) Scientist, Zoological Survey of India, Pune, India

Dr. Manju Siliwal, WILD, Coimbatore, Tamil Nadu, India

Dr. G.P. Sinha, Botanical Survey of India, Allahabad, India

Dr. K.A. Subramanian, Zoological Survey of India, New Alipore, Kolkata, India

Dr. P.M. Sureshan, Zoological Survey of India, Kozhikode, Kerala, India

Dr. R. Varatharajan, Manipur University, Imphal, Manipur, India

Dr. Eduard Vives, Museu de Ciéncies Naturals de Barcelona, Terrassa, Spain

Dr. James Young, Hong Kong Lepidopterists’ Society, Hong Kong

Dr. R. Sundararaj, Institute of Wood Science & Technology, Bengaluru, India

Dr. M. Nithyanandan, Environmental Department, La Ala Al Kuwait Real Estate. Co. K.S.C.,
Kuwait

Dr. Himender Bharti, Punjabi University, Punjab, India

Mr. Purnendu Roy, London, UK

Dr. Saito Motoki, The Butterfly Society of Japan, Tokyo, Japan

Dr. Sanjay Sondhi, TITLI TRUST, Kalpavriksh, Dehradun, India

Dr. Nguyen Thi Phuong Lien, Vietnam Academy of Science and Technology, Hanoi, Vietnam
Dr. Nitin Kulkarni, Tropical Research Institute, Jabalpur, India

Dr. Robin Wen Jiang Ngiam, National Parks Board, Singapore

Dr. Lional Monod, Natural History Museum of Geneva, Genéve, Switzerland.

Dr. Asheesh Shivam, Nehru Gram Bharti University, Allahabad, India

Dr. Rosana Moreira da Rocha, Universidade Federal do Parand, Curitiba, Brasil

Dr. Kurt R. Arnold, North Dakota State University, Saxony, Germany

Dr. James M. Carpenter, American Museum of Natural History, New York, USA
Dr. David M. Claborn, Missouri State University, Springfield, USA

Dr. Kareen Schnabel, Marine Biologist, Wellington, New Zealand

Dr. Amazonas Chagas Junior, Universidade Federal de Mato Grosso, Cuiaba, Brasil
Mr. Monsoon Jyoti Gogoi, Assam University, Silchar, Assam, India

Dr. Heo Chong Chin, Universiti Teknologi MARA (UiTM), Selangor, Malaysia

Dr. R.J. Shiel, University of Adelaide, SA 5005, Australia

Dr. Siddharth Kulkarni, The George Washington University, Washington, USA

Dr. Priyadarsanan Dharma Rajan, ATREE, Bengaluru, India

Dr. Phil Alderslade, CSIRO Marine And Atmospheric Research, Hobart, Australia
Dr. John E.N. Veron, Coral Reef Research, Townsville, Australia

Dr. Daniel Whitmore, State Museum of Natural History Stuttgart, Rosenstein, Germany.
Dr. Yu-Feng Hsu, National Taiwan Normal University, Taipei City, Taiwan

Dr. Keith V. Wolfe, Antioch, California, USA

Dr. Siddharth Kulkarni, The Hormiga Lab, The George Washington University, Washington,
D.C., USA

Dr. Tomas Ditrich, Faculty of Education, University of South Bohemia in Ceske
Budejovice, Czech Republic

Dr. Mihaly Foldvari, Natural History Museum, University of Oslo, Norway

Dr. V.P. Uniyal, Wildlife Institute of India, Dehradun, Uttarakhand 248001, India

Dr. John T.D. Caleb, Zoological Survey of India, Kolkata, West Bengal, India

Dr. Priyadarsanan Dharma Rajan, Ashoka Trust for Research in Ecology and the Environment
(ATREE), Royal Enclave, Bangalore, Karnataka, India

Fishes

Dr. Neelesh Dahanukar, IISER, Pune, Maharashtra, India

Dr. Topiltzin Contreras MacBeath, Universidad Auténoma del estado de Morelos, México
Dr. Heok Hee Ng, National University of Singapore, Science Drive, Singapore

Dr. Rajeev Raghavan, St. Albert’s College, Kochi, Kerala, India

Dr. Robert D. Sluka, Chiltern Gateway Project, A Rocha UK, Southall, Middlesex, UK
Dr. E. Vivekanandan, Central Marine Fisheries Research Institute, Chennai, India

Dr. Davor Zanella, University of Zagreb, Zagreb, Croatia

Dr. A. Biju Kumar, University of Kerala, Thiruvananthapuram, Kerala, India

Dr. Akhilesh K.V., ICAR-Central Marine Fisheries Research Institute, Mumbai Research
Centre, Mumbai, Maharashtra, India

Dr. J.A. Johnson, Wildlife Institute of India, Dehradun, Uttarakhand, India

Dr. R. Ravinesh, Gujarat Institute of Desert Ecology, Gujarat, India

Amphibians

Dr. Sushil K. Dutta, Indian Institute of Science, Bengaluru, Karnataka, India
Dr. Annemarie Ohler, Muséum national d’Histoire naturelle, Paris, France

Reptiles

Dr. Gernot Vogel, Heidelberg, Germany

Dr. Raju Vyas, Vadodara, Gujarat, India

Dr. Pritpal S. Soorae, Environment Agency, Abu Dubai, UAE.

Prof. Dr. Wayne J. Fuller, Near East University, Mersin, Turkey

Prof. Chandrashekher U. Rivonker, Goa University, Taleigao Plateau, Goa. India
Dr. S.R. Ganesh, Chennai Snake Park, Chennai, Tamil Nadu, India

Dr. Himansu Sekhar Das, Terrestrial & Marine Biodiversity, Abu Dhabi, UAE

Journal of Threatened Taxa is indexed/abstracted in Bibliography of Sys-
tematic Mycology, Biological Abstracts, BIOSIS Previews, CAB Abstracts,
EBSCO, Google Scholar, Index Copernicus, Index Fungorum, JournalSeek,
National Academy of Agricultural Sciences, NewJour, OCLC WorldCat,
SCOPUS, Stanford University Libraries, Virtual Library of Biology, Zoologi-
cal Records.

NAAS rating (India) 5.64

Birds

Dr. Hem Sagar Baral, Charles Sturt University, NSW Australia

Mr. H. Byju, Coimbatore, Tamil Nadu, India

Dr. Chris Bowden, Royal Society for the Protection of Birds, Sandy, UK

Dr. Priya Davidar, Pondicherry University, Kalapet, Puducherry, India

Dr. J.W. Duckworth, IUCN SSC, Bath, UK

Dr. Rajah Jayapal, SACON, Coimbatore, Tamil Nadu, India

Dr. Rajiv S. Kalsi, M.L.N. College, Yamuna Nagar, Haryana, India

Dr. V. Santharam, Rishi Valley Education Centre, Chittoor Dt., Andhra Pradesh, India
Dr. S. Balachandran, Bombay Natural History Society, Mumbai, India

Mr. J. Praveen, Bengaluru, India

Dr. C. Srinivasulu, Osmania University, Hyderabad, India

Dr. K.S. Gopi Sundar, International Crane Foundation, Baraboo, USA

Dr. Gombobaatar Sundev, Professor of Ornithology, Ulaanbaatar, Mongolia

Prof. Reuven Yosef, International Birding & Research Centre, Eilat, Israel

Dr. Taej Mundkur, Wetlands International, Wageningen, The Netherlands

Dr. Carol Inskipp, Bishop Auckland Co., Durham, UK

Dr. Tim Inskipp, Bishop Auckland Co., Durham, UK

Dr. V. Gokula, National College, Tiruchirappalli, Tamil Nadu, India

Dr. Arkady Lelej, Russian Academy of Sciences, Vladivostok, Russia

Dr. Simon Dowell, Science Director, Chester Zoo, UK

Dr. Mério Gabriel Santiago dos Santos, Universidade de Tras-os-Montes e Alto Douro,
Quinta de Prados, Vila Real, Portugal

Dr. Grant Connette, Smithsonian Institution, Royal, VA, USA

Dr. M. Zafar-ul Islam, Prince Saud Al Faisal Wildlife Research Center, Taif, Saudi Arabia

Mammals

5

Dr. Giovanni Amori, CNR - Institute of Ecosystem Studies, Rome, Italy

Dr. Anwaruddin Chowdhury, Guwahati, India

Dr. David Mallon, Zoological Society of London, UK

Dr. Shomita Mukherjee, SACON, Coimbatore, Tamil Nadu, India

Dr. Angie Appel, Wild Cat Network, Germany

Dr. P.O. Nameer, Kerala Agricultural University, Thrissur, Kerala, India

Dr. lan Redmond, UNEP Convention on Migratory Species, Lansdown, UK

Dr. Heidi S. Riddle, Riddle’s Elephant and Wildlife Sanctuary, Arkansas, USA

Dr. Karin Schwartz, George Mason University, Fairfax, Virginia.

Dr. Lala A.K. Singh, Bhubaneswar, Orissa, India

Dr. Mewa Singh, Mysore University, Mysore, India

Dr. Paul Racey, University of Exeter, Devon, UK

Dr. Honnavalli N. Kumara, SACON, Anaikatty P.O., Coimbatore, Tamil Nadu, India
Dr. Nishith Dharaiya, HNG University, Patan, Gujarat, India

Dr. Spartaco Gippoliti, Socio Onorario Societa Italiana per la Storia della Fauna “Giuseppe
Altobello”, Rome, Italy

Dr. Justus Joshua, Green Future Foundation, Tiruchirapalli, Tamil Nadu, India

Dr. H. Raghuram, The American College, Madurai, Tamil Nadu, India

Dr. Paul Bates, Harison Institute, Kent, UK

Dr. Jim Sanderson, Small Wild Cat Conservation Foundation, Hartford, USA

Dr. Dan Challender, University of Kent, Canterbury, UK

Dr. David Mallon, Manchester Metropolitan University, Derbyshire, UK

Dr. Brian L. Cypher, California State University-Stanislaus, Bakersfield, CA

Dr. S.S. Talmale, Zoological Survey of India, Pune, Maharashtra, India

Prof. Karan Bahadur Shah, Budhanilakantha Municipality, Kathmandu, Nepal

Dr. Susan Cheyne, Borneo Nature Foundation International, Palangkaraja, Indonesia
Dr. Hemanta Kafley, Wildlife Sciences, Tarleton State University, Texas, USA

s =

s S 5 5

= =

Other Disciplines

Dr. Aniruddha Belsare, Columbia MO 65203, USA (Veterinary)

Dr. Mandar S. Paingankar, University of Pune, Pune, Maharashtra, India (Molecular)

Dr. Jack Tordoff, Critical Ecosystem Partnership Fund, Arlington, USA (Communities)

Dr. Ulrike Streicher, University of Oregon, Eugene, USA (Veterinary)

Dr. Hari Balasubramanian, EcoAdvisors, Nova Scotia, Canada (Communities)

Dr. Rayanna Hellem Santos Bezerra, Universidade Federal de Sergipe, Sdo Cristévao, Brazil
Dr. Jamie R. Wood, Landcare Research, Canterbury, New Zealand

Dr. Wendy Collinson-Jonker, Endangered Wildlife Trust, Gauteng, South Africa

Dr. Rajeshkumar G. Jani, Anand Agricultural University, Anand, Gujarat, India

Dr. O.N. Tiwari, Senior Scientist, ICAR-Indian Agricultural Research Institute (IARI), New
Delhi, India

Dr. L.D. Singla, Guru Angad Dev Veterinary and Animal Sciences University, Ludhiana, India
Dr. Rupika S. Rajakaruna, University of Peradeniya, Peradeniya, Sri Lanka

Dr. Bahar Baviskar, Wild-CER, Nagpur, Maharashtra 440013, India

Reviewers 2019-2021
Due to pausity of space, the list of reviewers for 2018-2020 is available online.

The opinions expressed by the authors do not reflect the views of the

Journal of Threatened Taxa, Wildlife Information Liaison Development Society,
Zoo Outreach Organization, or any of the partners. The journal, the publisher,
the host, and the partners are not responsible for the accuracy of the political
boundaries shown in the maps by the authors.

Print copies of the Journal are available at cost. Write to:

The Managing Editor, JoTT,

c/o Wildlife Information Liaison Development Society,

43/2 Varadarajulu Nagar, 5" Street West, Ganapathy, Coimbatore,
Tamil Nadu 641035, India

ravi@threatenedtaxa.org



www.threatenedtaxa.org

Communications

A preliminary survey of moss flora of Chail Wildlife Sanctuary,
Himachal Pradesh, India
— Meenal Sharma, Anju Rao & S.S. Kumar, Pp. 22207-22214

New distribution record and DNA barcoding of Sapria
himalayana Griff. (Rafflesiaceae), a rare and endangered
holoparasitic plant from Mizoram, India

— Laldinfeli Ralte, Hmingremhlua Sailo, Sagolshem Priyokumar
Singh, Laldinliana Khiangte & Y. Tunginba Singh, Pp. 22215—-
22220

Species distribution modeling of a cucurbit Herpetospermum
darjeelingense in Darjeeling Himalaya, India
— Debasruti Boral & Saurav Moktan, Pp. 22221-22231

An updated catalogue of true flies (Insecta: Diptera) from
northern Pakistan
— Noor Fatima & Ding Yang, Pp. 22232-22259

Desert Carabidae (Insecta: Coleoptera) of India
—S.V. Akhil, Sabu K. Thomas & Sanjeev Kumar, Pp. 22260-22269

Photographic evidence of fish assemblage in artificial reef site
of Palk Bay - an implication for marine resource management
— Koushik Sadhukhan, T. Shanmugaraj, Ramesh Chatragadda &
M.V. Ramana Murthy, Pp. 22270-22276

Systematics of the enigmatic and narrowly endemic toad
genus Bufoides Pillai & Yazdani, 1973: rediscovery of Bufoides
kempi (Boulenger, 1919) and expanded description of Bufoides
meghalayanus (Yazdani & Chanda, 1971) (Amphibia: Anura:
Bufonidae) with notes on natural history and distribution
—R.S. Naveen, S.R. Chandramouli, Gautam Kadam, S. Babu,

PV. Karunakaran, H.N. Kumara & N. Parthasarathy, Pp. 22277-
22292

Avifaunal diversity in Indian Institute of Technology Guwahati
Campus, Assam, India
—Umang H. Rathod & Rupam Bhaduri, Pp. 22293-22308

The Journal of Threatened Taxa (JoTT) is dedicated to building evidence for conservation globally by
OPEN ACCESS publishing peer-reviewed articles online every month at a reasonably rapid rate at www.threatenedtaxa.org.

® All articles published in JoTT are registered under Creative Commons Attribution 4.0 International License
@ unless otherwise mentioned. JoTT allows allows unrestricted use, reproduction, and distribution of articles in
-l any medium by providing adequate credit to the author(s) and the source of publication.
ISSN 0974-7907 (Online) | ISSN 0974-7893 (Print)
December 2022 | Vol. 14 | No. 12 | Pages: 22207-22354

Date of Publication: 26 December 2022 (Online & Print)
DOI: 10.11609/jott.2022.14.12.22207-22354

Reviews

Threatened flora of Uttarakhand: an update
—D.S. Rawat, Satish Chandra & Preeti Chaturvedi, Pp. 22309-
22328

A systematic review on the feeding ecology of Sloth Bear
Melursus ursinus Shaw, 1791 in its distribution range in the
Indian subcontinent

— Vasantkumar Rabari & Nishith Dharaiya, Pp. 22329-22336

Short Communications

Mercury in tuna from the western equatorial Atlantic Ocean
and health risk assessment

— Ana Paula Madeira Di Beneditto, Inacio Abreu Pestana, Igor
David da Costa, Marcelo Gomes de Almeida, Braulio Cherene Vaz
de Oliveira & Carlos Eduardo de Rezende, Pp. 22337-22340

First photographic record of Spotted Deer Axis axis (Erxleben,
1777) (Artiodactyla: Cervidae) in Great Indian Bustard
Sanctuary, Maharashtra, India

—Shaheer Khan, S. Ramesh Kumar & Bilal Habib, Pp. 22341—-
22345

Comparative study of morphology and keratin levels in hair
from deer and goat
— Sangeeta Patle, Divya Bagchi & K.P. Singh, Pp. 22346—-22350

Response & Reply

Is trade the reason for the unusual colour morph of Cobra from
Goa? Response to Sawant et al.
— Raju Vyas & Harshil Patel, Pp. 22351-22353

Corrections to ‘An unusual morph of Naja naja (Linnaeus, 1758)
from Goa, India (Serpentes: Squamata)’

— Nitin Sawant, Amrut Singh, Shubham Rane, Sagar Naik &
Mayur Gawas, P. 22354

Publisher & Host

W

ZO0RENCR

Threatened Taxa



https://www.threatenedtaxa.org/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://zooreach.org/?page_id=2
http://zooreach.org



