State fauna series 8

FAUNA OF GUJARAT

(Part - 2)

ZOOLOGICAL SURVEY OF INDIA



State Fauna Series 8

Fauna
of

Gujarat
(Part-2)

Edited by the Director, Zoological Survey of India, Kolkata

Zoological Survey of India
Kolkata



CITATION

Editor-Director. 2004.Fauna of Gujarat, State Fauna Series, 8 (Part-2) : 1-427. (Published by the Director, Zool.
Surv. India, Kolkata)

Published : November, 2004

ISBN-81-8171-055-X

© Government of India, 2004

ALL RIGHTS RESERVED

B No part of this publication may be reproduced, stored in a retrieval system or transmitted in any form
or by any means, electronic, mechanical, photocopying, recording or otherwise without the prior
permission of the publisher.

B This book is sold subject to the condition that it shall not, by way of trade, be lent, resold hired out or
otherwise disposed of without the publisher's consent, in any form of binding or cover other than that
in which it is published.

M The correct price of this publication is the price printed on this page. Any revised price indicated by a
rubber stamp or by a sticker or by any other means is incorrect and should be unacceptable

PRICE

Indian : Rs. 1,000.00
Foreign : $ 50 £ 40

Published at the Publication Division by the Director, Zoological Survey of India, 234/4, AJC Bose Road, 2nd MSO
Building (13th Floor), Nizam Palace, Kolkata-700020 and printed at Shiva Offset Press, Dehra Dun-248001.



Fauna of Gujarat
State Fauna Series

No. 8 (Part-2) 2004 1-427
CONTENTS
Pages

ORIBATID MITES (ACARI : ORIBATIDA) .......coouuimieimnieieeeeoeeeeeeee oo 1-10
A.K. Sanyal and S. Basak

ACARI : METASTIGMATA (TICKS) ...cotieiitiieiieeteeeeeeeeeeee e oo eee e 11-18
A.K. Sanyal and S.K. De

INSECTA : ODONATA ........ocooiiitieintertente ettt e et e e e e e e e e 19-40
M. Prasad

INSECTA : ISOPTERA (TERMITES) ....ccruititiiiieieiic et e e e oo s e 41-87
N.S. Rathore and N. Tak

INSECTA : HEMIPTERA : COCCOIDEA .........cooooiieviiitiieeeeeeeeeeeeeeeeeesesesesieseees e s s tesesss oo 89-93
R K Varshney

INSECTA : COLEOPTERA .........cceceomiieieieteeteetet ettt e e e, 95-103
S.K. Chatterjee, S. Chakraborty, D.N. Biswas, S.K. Halder, S.K. Ghosh, P. Mukhopadhyay and S. Biswas

INSECTA : COLEOPTERA : SCARABAEIDAE COPRINAE (DUNG BEETLES) ..oovooveeeeeiee.. 105-125
Ram Sewak

INSECTA : DIPTERA ......oooiiiieititetete ettt asa et st sbe st ab b ese bbb as b sh st se e esantsaebennene 127-159

A.R. Lahiri and B. Mitra

INSECTA : HYMENOPTERA : FORMICIDARE .....oooteeeitieeeeee e teeeeeteeeeeeee e e et seeseeessraaaaeeeeseneanaaes 161-183
N. Tak and N.S. Rathore

ECHINODERMATA : CARINOIDAE, ASTEROIDEA, OPHIUROIDEA AND ECHINOIDEA ........... 185-205
D.R.K. Sastry

CRUSTACEA: DECAPODA: GRAPSIDAE ...ttt ettt es e e e ee et aae e e e e e e sevaseeeaeeaens 207-210
Sunil Kumar Ghosh

PRAWNS OF GUJARAT COAST ..ottt sttt ss b s 211-218
Angsuman Chanda and T. Roy

ANNELIDA : POLYCHAETA ..ottt ettt et 219-243
A. Misra and R.K. Chakraborty



ECHIURA ...ttt ee et e e s s st s e s e bat e e e e e s e sae e e e e aasas s a b e e e e e s s e s bbb ae et e e e e e essssraesbeaeeesasessaanansernens 245-261
B.P. Haldar

MARINE MOLLUSCA (Part-1 : Polyplacophora, Gastropoda and Scaphopoda).........c.cceceevericvirnennnnen. 263-331
K.V. Surya Rao, Sipra Maitra, S. Barua and Ramakrishna

STIPUNGCULA ...ttt s eee e s s nane e e sssanan e e s s sraaneestes s e nsnnabeseseess hetrrresesseranneessissrsranterrassannes 333-353
B.P. Haldar

NEMATODA ..ottt ettt e st e e et e s ae s e s b ae s abea s b ae st s e s e bre e e sbeeessteess st eassssasassesansesesseessseesrseens 355-400
N. Tak and N.S. Rathore

CNIDARIA : MEDUSAE ...ttt ettt ettt s e e s era e s et e e s e ssaaase s s ssaaaeesesasasesessnssesssnressensssessnens 401-415
B.P. Haldar

PROTOZOA ... ottt st s et st e s s te e s esee s baesasbbe e easaeeeaaraesessbessasasesnsresnsesonssansneas 417-427

A.K. Das



Zool. Surv. India
State Fauna Series 8 : Fauna of Gujarat 1-10, 2004

ORIBATID MITES
(ACARI : ORIBATIDA)

A.K. SANYAL and S. BASAK
Zoological Survey of India, M-Block, New Alipore, Kolkata - 700 053

INTRODUCTION

Oribatid mites, otherwise called “moss” mites
or “beetle” mites, are the predominating group
among the soil and litter inhabiting fauna. They
form a complex group under the order Acarina.
They are primarily fungivorous, algivorous or
saprophagous and occur in litter, soil, humus,
compost heaps, moss, lichens growing over tree
stumps, twigs and leaves, nests of birds, house
dust, caves, nests of small mammals and various
other places, viz., pasture soils, coniferous taiga
forest, arctic tundra and even in Antarctica. Infact
they occur in all ecological niches, especially
where vegetative material decay in sufficient
moisture and are penetrated by mycelia.

Oribatid mites are of considerable importance
due to their direct and indirect effect on man and
animal. They are known to promote soil fertility
through humification of organic matter. They also
act as an agent for biological control of pests. A
few oribatid mites are known to feed on plants.
They also transmit various helminth diseases to
domestic animals.

Information on the group from the world

This group of mites had attracted attention of
acarologists since 1804, when Hermann first
reported oribatid species from European soils.
Later several workers had studied the mites from
all over the world (Sanyal, 1995). Presently the
oribatei are represented by more than 6000 species
under about 800 genera from the world.

Information on the group from India

[n India, Pearce (1906) first studied the oribatid
mites from the Sikkim Himalaya. Later the

knowledge has been enriched to a great extent by
the works of acarologists in different parts of the
country. The details of studies are given in Sanyal,
1995. Till date 425 species and subspecies under
180 genera and 80 families are known from India.

Information on the group from Gujarat

The oribatid mites from most ot the states of
India have been surveyed and studied except a
few of which Gujarat is one.

The present work is based on a coliection of
oribatid mites made from different parts of Gujarat
by Sri Asit Kumar Bhattacharyya, Senior Research
Fellow, Zoological Survey of India during
September, 1997.

The contents of the present paper

A list of 18 species under 15 genera and 12
families of oribatid mites hitherto known from
Gujarat has been incorporated in the paper. The
first and important references, diagnostic features,
distribution and remarks if any, of each species
and key to the identification of the genera and
species have also been incorporated. The species
studied in the present work are deposited in the
National Zoological Collection.

General morphology and terminology

The morphological features vary greatly in
shape and size in different taxa of oribatid mites.
The important features and terms, broadly
necessary for understanding these mites and for
their identification are discussed here in brief. The
detailed account has been given in Sanyal, 1992.

The body length varies between 100-1000 pm.
These mites are generally dorsoventrally flattened
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but occasionally they may be cylindrical or
laterally compressed. The body is covered by thin
or hard cuticle and their colour may be opaline
white, yellow-brown, dark brown or even black.
The body surface shows various ornamentations.

The body is divided into two parts, viz.,
proterosoma and hysterosoma. Dorsally the
proterosoma is covered by the shield called
prodorsum and the shield covering hysterosoma
is notogaster. The ventral shield is called ventral
plate.

Prodorsum : The frontal pointed portion is
called rostrum. There is a pair of longitudinal
lathe on prodorsum known as lamellae or costulae.
There are other prodorsal organs of various shapes
and sizes like translamellae, condyles, tutorium,
pedotecta, tubercles, bothridial or other
protuberences, condyles, etc. The prodorsum may
bear 4-6 pairs of setae, viz., rostral (r0), lamellar
(la), interlamellar (in), anterior exobothridial (exa),
posterior exobothridial (exp) and sensillae (ss).
The prodorsum is separated from the notogaster
by dorsosejugal (dsej) and sejugal (sej) sutures.

Notogaster : 1t is a coalesced form of a total
of 10 segments but only six segments can be traced
in the adults. The notogaster may bear chitinous
excrescens like spines, condyles, teeth, posteriorly
decurrent lamellae or cristae. Also there are some
wing like extensions of notogaster the
pteromorphae is present in a number of genera.
The notogaster bears 15-16 pairs of setae in
primitive group or 0-10 pairs in the higher
oribatids.'In some groups secondary setae other
than the normal number may be observed. This
condition is called neotrichy.

The notogastral surface often displays octotaxic
organs like, glands (g/a), stigmata and other sense
organs (laryfissure), arae porosae, pori, sacculi, etc.

Gnathosoma - 1t is formed of chelicerae,
pedipalpi, hypostomal and epistomal structures.

Epimeral region : The epimeral fields of
epimeres (ep,-ep ) are separated from one another
by epimeral furrows and their continuations the
apodemes (up,-ap,). The sejugal furrow is backed
by sejugal apodeme (ap-sej), and often connected
longitudinally by sternal apodeme (up.at.). The
epimeres bear setae.

State Fauna Series 8: Fauna of Gujarat

Anogenital region : The region accommodates
the genital and anal plates and openings. The types
and subtypes of anogenital region are mentioned
in Sanyal (1992).

Legs : The legs are usually divided into S free
segments, viz., trochanter, femur, genu, tibia and
tarsus. In some cases when coxa does not fuse
with the body, there are 6 free segements.

MATERIAL AND METHODS

For taxonomic studies of oribatid mites,
samples mainly litter, soil ‘and humus from all
possible habitats in all the districts of Gujarat
were collected. The samples were taken from
upper 10 cm of soil profile and kept in polythene
bags till those were subjected to the process of
extraction. The mites extracted from the samples
by using modified Tullgren funnels were collected
in glass vials containing 90% alcohol.

The body of oribatid mites is heavily
sclerotized and opaque. So that the extracted
material were made ready for taxonomic study
following the usual procedure of keeping the mite
in a solution of 90% alcohol and lactic acid (v/v)
as advocated by Balogh (1965). For microscopic
observations, Balogh’s (1965) method of
temporary mounting in lactic acid was followed.
After necessary microscopic observation the
specimen was transferred in small glass vials
containing 90% alcohol. The vials were then
properly labelled and stored. The measurements
provided in the text were taken with the help of
ocular and stage micrometers. The measurements
of the specimens have been given in micron (um).

LIST OF ORIBATID TAXA KNOWN
FROM GUJARAT

1. Family PHTHIRACARIDAE Peny, 1841
1. Genus Atropacarus Ewing, 1917
1. A. (Hoplophorella) scapellatus (Aoki, 1965)
2. A. (Hoplophorella) singularis (Sellnick, 1959)

2. Family EUPHTHIRACARIDAE Jacot, 1930
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2. Genus Rhysotritia Markel and Mayer, 1959
3. R. ardua penicillatus Perez-Inigo, 1969

3. Family LOHMANNIIDAE Berlese, 1916

. Genus Haplacarus Wallwork, 1962
. Haplacarus sp.

. Genus Heptacarus Piffil, 1963
. H hirsutus Wallwork, 1964

. Family EPILOHMANNIIDAE Oudemans, 1923

. Genus Epilohmannia Berlese, 1916

[ N T Y AW

. Epilohmannia sp.
5. Family NOTHRIDAE Berlese, 1885

6. Genus Nothrus Koch, 1836
7. N. gracilis Hammer, 1961

6. Family TRHYPOCHTHONIIDAE
Willmann, 1931

. Genus Archegozetes Grandjean, 1931
. A. longisetosus Akoi, 1965

. Family TECTOCEPHEIDAE Grandjean, 1954

. Genus Tectocepheus Berlese, 1913
. T velatus (Michael, 1888)

O 00 N 00

8. Family OPPIIDAE Grandjean, 1954

9. Genus Arcoppia Hammer, 1977
10. A. mcadami Balogh and Balogh 1986

10. Genus Multioppia Hammer, 1961
11. M. stellifera Hammer, 1961
12. Multioppia sp.

11. Genus Oppia Koch, 1836
13. O. kuhnelti

9. Family XYLOMBATIDAE Balogh & Balogh,
1984

12. Genus Setoxylobates Balogh and Mahunka, 1967
14. S. foreolatus Balogh and Mahunka, 1967

10. Family SCHELORIBATIDAE Grandjean, 1953
13. Genas Scheloribates Berlese, 1908

15. 8. albialatus Hammer, 1961
16. S. thermophilus Hammer, 1961

11. Family ORIBATELLIDAE Jacot, 1925

14. Genus Lamellobates Hammer, 1958
17. L. palustris Hammer, 1958

12. Family GALUMNIDAE Jacot, 1925

15. Genus Galumna von Heyden, 1826
18. Galumna sp.

SYSTEMATIC ACCOUNT

Key to the families of oribatid mites from Gujarat

1(4). Body ptychoid, propodosoma can be shut
back against the hysterosoma and ventral
region like blade of penknife; body
generally laterally compressed

2(3). Anogential region wide, body not much
compressed laterally ............cccocccennennn.
............ PHTHIRACARIDAE Perty, 1841

3(2). Anogenital region narrow; body considerably
compressed laterally ...
.......... EUPTHIRACARIDAE Jacot, 1930

4(1). Body not ptychoid, propodosoma can not be
shut back against the hysterosoma and
ventral region; body never laterally
compressed

5(10). Anogenital region macropyline type

6(7). Body dichoid, preanal plate present .........
............... LOHMANIIDAE Berlese, 1916

7(6). Body holoid, preanal plate absent

8(9). Epimeral neotrichy strong; epimeres 11 with
3-6 pairs of setae .......cococevveveerenenincne
.................... NOTHRIDAE Berlese, 1885

9(8). Epimeral neotrichy absent; epimeres 1l with
0 or | pair of setae ........cccccevevcmrciinnnnnne
TRHYPOCHTHONIIDAE Willmann, 1931

10(5). Anogenital region brachypyline type

11(16). Notogaster pychonotic i.e. areae porosae,
sacculi or pori absent; usually without
pteromorphaae



12(15). Prodorsum without true lamellae;
dorsosejugal suture present

13(14) Prodorsum with thin crest-shaped lamellae
or thin costulae; genital setae 4, 5 or 6
pairs; genital and anal plates small, placed
far from each other...........cocoeiiinninn
.................. OPPIIDAE Grandjean, 1954

Prodorsum without crest-shaped lamellae
or costulae; genital setae 8 pairs; genital
and anal plates large, place close to each
other and separated by a straight line ..
EPILOHMANNIIDAE Oudemans, 1923

15(12). Prodorsum having lamellae; dorsosejugal
suture absent; lamellaer complex ‘H’

shaped .......cccoevvininie,
... TECTOCEPHEIDAE Grandjean, 1958

14(13)

16(11) Notogaster poronotic i.e., areae porosae,
sacauli or pori present; pteromorphae
usually present

17(18). Pteromorphae movable, articulate or
semicircular; prodorsum without true

projecting lamellae ...,
............... GALUMNIDAE Jacot, 1925

18(17). Pteromorphae immovable but never
articulate, sometimes absent

19(20). Prodorsum with tutorium; usually six pairs
of genital setae; lamellae broard,
sometimes synlamella type........c...........
... AUSTRACHIPTERIDAE Luxton, 1985

20(19). Prodorsum without tutorium: usually 3-5
pairs of gentle setae

21(22). Notogaster with true areae porosae;
sensillus usually long, reclinate; S pairs
of genital setae.........ccccoceeveinreinennnnes
...XYLOBATIDAE Balogh and Balogh, 1984

22(21). True areae porosae absent, notogaster with
sacculi or pori; usually 4 pairs of gentle

.. SCHELORIBATIDAE Grandjean, 1953

1. Family PHTHIRACARIDAE Perty, 1841

1. Genus Atropacarus Ewing

1917. Atropacarus Ewing, J. Economic Ent. Concord., 10 :
131,
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1986. Atropacarus (Hoplophorella) Niedbala, Acarologia,
27 (1) : 80.

Key to the species of Atropacarus (Hoplophorella)

1 (2). Notogastral setae and ad, spatulate .......
........................... scapellatus (Aoki, 1965)

2(1). Notogastral setae long, erect, barbed; ad,
long, fine, smooth ........c..ccoevvveviiiennieenn,
........................ singularis (Sellnick, 1959)

1. Atropacarus (Hoplophorella) Scapellatus

1965. Hoplophorella scapellata Aoki, Nat. Life Southeast
Asia, 4 : 131.

1984. Atropacarus (Hoplophorella) scapellatus, Niedbala,
In : Phthiracaroidea (Acari. Oribatida). Systematic

Studies, Amsterdam, 226.

Diagnosis : Body not much compressed
laterally, genital region wide; integument with
small pits; rostral setae well developed, strong,
lamellar setae minute, fine; interlamellar setae
long, directed upward; sensillus almost equally
thick throughout its length, except distal half
which is hyaline and uneven; natogastral hood
absent; natogastral setae fifteen pairs, broad,
spatulate; ad, similar to notogastral setae; ad,
minute.

Material examined : 2% 9, Rajkot Jubilee
Garden, 21.ix.1997, from litter and soil, coll. A.K.
Bhattacharyya; | ¢, Rajkot Race Course Campus,
21.ix.1997, from litter and soil, coll. A.K.
Bhattacharyya; 29 ¢, Crocodile rearing farm,
Sasan Gir, 22.ix.1997, coll. A.K. Bhattacharyya,
12, Agriculture University Campus, Junagadh,
23.i1x.1997, from litter and soil, coll. A.K.
Bhttacharyya; 4% ¢, Junagadh Zoo campus,
23.ix.1997, from litter and soil, coll. A.K.
Bhattacharyya; 49 ¢, Baroda Zoo Campus,

25.ix.1997, from litter and soil, coll. A.K.
Bhattacharyya.
Distribution : India : Gujarat, Assam, Bihar,

Manipur, Orissa, Tripura, West Bengal.

Elserwhere : Antilles, Australia, Bismark
Islands, Brazil, Chad, Jamaica, Panama, Papua
New Guinea, Peru, Saba, St. Eustacius, St. Martin,
Uganda, Venezuela, Zaire.
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Remark . The species is recorded for the first
time from the state.

2. Atropacarus (Hoplophorella) singularis
(Sellnick)

1959. Hoplophorella singularis Sellnick, Occas. Pap; Bishop.
Mus., 22 (9) : 149.

1984. Atropacarus (Hoplophorella) singularis, Niedbala, In
: Phthiracaroidea (Acari, Oriba-tida). Systematic

studies, Amsterdam, 228.

Diagnosis : Integument with shallow pits, aspis
truncated behind; no carina; rostral setae bent
down, smooth; lamellar setae very short, smooth;
interlamellar setae long, distally barbed, directed
outward; sensillus projected outwards thickens
gradually to rounded knob-like head; notogastral
setae fifteen pairs, moderately long, stout, barbed.

Material examined : 192, Junagadh Zoo
Campus, 23.ix.1997, from litter and soil, coll.
A.K.Bhattacharyya.

Distribution : India : Gujarat, Manipur, West
Bengal.

Elsewhere . Australia, Flint Island.
Remark : The species is reported for the first

time from Gujarat.

2. Family EUPHTHIRACARIDAE Jacot, 1930

3. Genus Rhysotritia Markel and Mayer

1959. Rhysotritia Markel and Mayer, Zool. Anz.. 163 : 320.

3. Rhysotritia ardua penicillatus Perez Inigo

1969. Rhysotritia ardua penicillatus Perez
Madrid, 44 : 378.

Inigo, Eos,

Diagnosis : Smaller than nominate species;
sensillus apically heavily clavate; other characters
same as nominate species.

Material examined : 192, Rajkot Jubilee
Garden, 21.ix.1997, from litter and soil, coll. A.K.
Bhattacharyya, 19 Junagadh Zoo Campus,
23.ix.1997, from litter and soil, coll. A.K.

Bhattacharyya.
Distribution : India : Gujarat.

Elsewhere : Greece, Spain.

Remark : The species is recorded for the first
time from India.

3. Family LOHMANNIIDAE Berlese, 1916

Key to the genera of LOHMANNIIDAE

1(2). Genital plates with transverse suture; seven
pairs of setae on ano-adanal plates .........
............................ Heptacarus Piffil, 1963

2(1). Genital Plates without transverse suture; five
pairs of setae on ano-adanal plates .........
.................... Haplacarus Wallwork, 1962

3. Genus Haplacarus Wallwork

1962. Haplacarus Wallwork, Acarologia. 4 : 465.
4. Haplacarus sp.

Material examined : 32 2, Abadh Zoo Campus,
20.ix.1997, from litter and soil, coll. A.K.
Bhattacharyya.

Remark : The genus is reported for the first
time from the state.

4. Genus Heptacarus Piffl

1963. Heptacarus PitW. Anz. Ost. Akad. Wiss., 2 : 24.

5. Heptacarus hirsutus Wallwork

1964. Heptacarus hirsutus wallwork, Rev. Zool. Bot. Afr. 70
: 358.

Material examined : 299 Junagadh Zoo
Campus, 23.ix.1997. from litter and soil, coll. A.K.
Bhattacharyya.

Distribution : India : Gujarat, Kerala.
Elsewhere : Africa.

Remark : The species is reported for the first
time from Gujarat.

4. Family EPILOHMANNIIDAE Oudemans, 1923

5. Genus Epilohmannia Berlese

1916. Epilohmannia Berlese. Redia, 12 2 176



6. Epilohmannia sp.

Maierial examined : 2% %, Rajkot Race Course
Campus, 21.ix.1997, from litter and soil, coll. A.K.
Bhattacharyya.

Remark : The genus is reported for the first
time from Gujarat.

5. Family NOTHRIDAE Berlese, 1885
6. Genus Nothrus Koch

1836. Nothrus Koch, Deutschlands Crustaceen, Myriapoden
und Arachniden, 2 : 17.

7. Nothrus gracilis Hammer

1916. Nothrus gracilis Hammer, Biol. Skr: Dan. Vid. Selsk..
13 (1) : 28.

Diagnosis . Hysterosoma with parallel lateral
border; rostral setae short, stiff; lamellar setae on
apophyses, connected by thin straight line, thick,
bushy, tips bent downwards, interlamellar setae
broad, flat, feathered; sensillus equally thick
throughout, with minute bristles; notogastral setae
delicate. transparent, hardly discernible.

Material examined : 12, Abadh Zoo Campus,
20.ix.1997, from litter and soil, coll. A.K.
Bhattacharyya; 1%, Crocodile rearing farm, Sasan
Gir, 22.ix.1997, from litter and soil, coll. A.K.
Bhattacharyya; 19, Junagadh Zoo Campus,
23.ix.1997, from litter and soil, coll. A.K.
Bhattacharyya.

Distribution : India : Gujarat, West Bengal.
Elsewhere : Peru.
Remark : The species is reported for the first
time from the state.
6. Family TRHYPOCHTHONIIDAE
Willmann, 1931

7. Genus Archegozetes Grandjean, 1931

1931. .lrchegozetes Grandjean, Bull. Mus. [list. Nai. Paris,
3 (2): 144.

8. Archegozetes longisetosus Aoki

1965. Archegozetes longisetosus Aoki, Nat. Life Southeast
Asia, 4 : 147.
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Diagnosis : Punctate prodorsum; prodorsal and
notogastral setae long, fine, densely beset with
minute bristels; sensillus long, fine, densely beset
with fine bristles; d, longer than their mutual
distance; gential setae 7 pairs, 4a about 1/2 as
long as 4b.

Material examined : 1422, Abadh Zoo
Campus, 20.ix.1997, from grassland soil, coll.
A.K. Bhattacharyya.

Distribution : India : Gujarat, Assam, Kerala,
Tripura.

Elsewhere : Malaysia, South America, Tahiti
Island, Thailand.

Remark . The species is recorded for the first
time from Gujarat.

7. Family TECTOCEPHEIDAE Grandjean, 1954
8. Genus Tectocepheus Berlese
9. Tectocepheus velatus (Michael)

i888. Tectocepheus velatus (Michael), Ray Soc., 65.

Diagnosis : Rough body, irregularly raised dots;
rostrum trifid; large lamellae with detachable
blades, lying horizontally; extended beyond the
lateral margin of cephalothorax, median portion
broad, cusps almost reaching the tip of rostrum,
narrow or thick; translamella distinct, rostral and
lamellar setae curved inwards, barbed unilaterally;
interlamellar setae minute, smooth, inserted near
the base ot lamellae; sensillus long with slender
stalk, licheniform head; interrupted dorsosejugal
suture; paired iad; adanal plate large, placed
parallel to the anterior part of the lateral side at
anal field.

Maierial examined : 12, Rajkot Race Course
Campus, 21.ix.1997, from litter and soil, co!l. A.K.
Bhattacharyya.

Distribution : India : Gujarat, Bihar, Himachal
Pradesh, Orissa, Sikkim.

Elsewhere : Africa (Sahara), Central Asia,
Easter Island, Europe (Bulgaria, Germany), Fiji,
Indonesia, Japan, Jordan, New Zealand, North
America, Pakistan, South America, Spitsbergen,
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Tonga Island, Turkey.

Remark : The species is reported for the first
time from the state.

8. Family OPPIIDAE Grandjean, 1954

Key to the genera of OPPIIDAE

1(2). 12 pairs of notogastral setae .....................
....................... Multioppia Hammer, 1961

2(1). 10 or fewer pairs of nogogastral setae

3(4). Sensillus with 1-7, sometimes more long
branches arranged in either pectinate or
radial positions .......cccevvvereerivenreccnininnnnns

4(3). Sensillus without branch, not pectinate ....
..................................... Oppia Koch, 1836

9. Genus Arcoppia Hammer

1977. Arcoppia Hammer, Biol. Skr. Dan. Vid. Selsk., 21 (4)
32,

10. Acroppia mcadami Balogh and Balogh

1986. Acroppia mcadami Balogh and Balogh, Acta Zool.
Hung., 32 (1-2) : 50.

Diagnosis : Rostral setae long, fine; lamellar
and interlamellar setae short, fine; exobthridial
setae as long as lamellar setae; interlamellar area
with two pairs of rounded, pale areolae;
exobothridial region granulate, translamellar part
of prodorsal arch sharp, almost semicircular,
lamellar part evanescent; sensillus with one long
setiform branch, distal part is almost spherical;
notogastral setae ten pairs, fine, smooth, extremely
stout; notogastral surface circular; genital setae 6
pairs, area pori in adanal position.

Material examined : 29 %, Crocodile rearing
farm, Sasan Gir, 20.ix.1997, fom litter and soil,
coll. A K. Bhattacharyya.

Distribution : India : Gujarat, Tripura.
Elsewhere . Papua New Guinea.

Remark : The species is recorded for the first
time from Gujarat.

10. Genus Multioppia Hammer

1961. Multioppia Hammer, Biol. Skr. Dan. Vid. Selsk.. 13
(: 6l

11. Multioppia stellifera Hammer

1961. Multioppia siellifera Hammer, Biol. Skr. Dan. Vid.
Selsk., 13 (1) : 64.

Diagnosis : Proximally feathered rostral
setae, distal third smooth, faint line in front
of rostral setae; lamellar setae feathered,
smaller than rostral setae; interlamellar setae
short and erected: sensillus broadest at tip,
with compressed head, 12-15 radiating
smooth bristles along its outer border;
notogastral setae 12 pairs, short, thin; genital
setae S pairs.

Material examined : 12, Palampur, 19.ix.1997,
from litter and soil, coll. A.K. Bhattacharyya.

Distribution : India : Gujarat, West Bengal.
Elsewhere : Peru.

Remark : The species is reported for the first
time from Gujarat.

12. Multioppia sp.

Material examined : 42 2, Rajkot Race Course
Campus, 21.ix.1997, from litter and soil, coll.
A.K.Bhattacharyya.

Remark : 1t seems to be a new species and to
be confirmed later.

11. Genus Oppia Koch

1836. Oppia Koch, Deutschlands Crustaceen, Ayriapoden
and Aruchniden, 1-9.

13. Oppia kuhnelti

Material examined : 1%, Junagadh Zoo
Campus, 23.ix.1997. from litter and soil, coll. A K.
Bhattacharyva.

Distribution : India : Gujarat.

Remark : The species is recorded for the first
time from India.
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Balogh and Balogh, 1984

12. Genus Setoxylobates Balogh and Mahunka

1967. Setoxylobates Balogh and Mahunka, Acta, Zool. Hung.,
23 (1-2) : 59.

14. Setoxylobates foveolatus Balogh and Mahunka

1967. Setoxylobates foveolatus Balogh and Mahunka, Acra
Zool. Hung.. 23 (1-2) : 39.

Diagnosis Prodorsum, pteromorphae,
notogastral and ventral plates with scattered foveolae;
rostral setae shorter than lamelar setae and weakly
barbed; lamellar setae extend beyond the rostrum
with weakly barbed apical half; interlamellar setae
weakly barbed and anterior to the dorsosejugal
suture; sensillus long, fusiform, reclinate, unilaterally
barbed and acutely terminated; 14 pairs of notogastral
setae, very minute; 4 pairs of areae porosae of
medium size; genital plate punctate with 5 pairs of
genital setae; epimerel setal formula : 3:1:2:2;
epimerel region foveolate.

Material examined : 1%, Abadh Zoo Campus,
20.1x.1997, from litter and soil, coll. A.K.
Bhattacharyya; 42 2, Rajkot Race Course Campus,
21.ix.1997, from litter and soil, coll. A.K.
Bhattacharyya.

Distribution : India : Gujarat, Tripura, West

Bengal.
Elsewhere : Vietnam.

Remark : The species is recorded for the first
time from the state.

10. Family SCHELORIBATIDAE Grandjean, 1953

13. Genus Scheloribates Berlese
1908. Scheloribates Berlese. Redia. S : 2.
Key to the species of Scheloribates

1(2). Interlamellar setae smooth; sensillus with
short stalk and disc-shaped head .............
.......................... albialatus Hammer, 1961

2(1). Interlamellar setae barbed; sensillus with
laceolate head...........c.....coooovvvieiiinin,
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15. Scheloribates albialatus Hammer

1961. Scheloribates albialatus Hammer. Biol. Skr. Dan. Vid.
Selsk., 13 (1) : 94.

Diagnosis : Rostral and lamellar setae barbed;
interlamellar setae smooth; sensillus with short,
round, disc-shaped head set with fine scales;
notogaster without setae, with chitinous pores;
genital setae 4 pairs.

Material examined : 292, Crocodile rearing
farm, Sasan Gir, 22.1x.1997, from litter and soil.
coll. A K. Bhattacharyya, 12, Baroda Zoo Campus,
25.ix.1997, from litter and soil, coll. A .K.
Bhattacharyya.

Distribution : India : Gujarat, West Bengal.

Elsewhere : Peru.

Remark : The species is recorded for the first
time from Gujarat.

16. Scheloribates thermophilus Hammer

1961. Scheloribates thermophilus Hammer, Biol. Skr. Dan.
Vid. Selsk., 13 (1) : 95.

Diagnosis : Inner cuspides of lamellae rounded,
outer lamellar cuspides tapering into a short and
sharp point; lamellar setae equally very thick
throughout, rough; interlamellar setae long, rough;
sensillus club-shaped, tip pointed, beset with short
setae; notogastral setae 9 pairs genital setae 4
pairs.

Material examined : 5% %, Rajkot Race Course
Campus, 21.ix.1997, from litter and soil, coll. A K.
Bhattacharyya.

Distribution : India : Gujarat, Bihar, Tripura,
West Bengal.

Elsewhere . Fiji, Indonesia, New Zealand,
Pakistan, Seychelles, South America (Argentina),
Thailand, Tonga Tapu Island.

Remark : The species is reported for the first
time from the state.

I'l. Family AUSTRACHIPTERIIDAE Luxton, 1985
14. Genus Lamellobates Hammer

1958. Lamellobates Hammaer, Biol. Skr. DAn. Vid. Selsk.,
10(1) : 100
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17. Lamellobates palustris Hammer

1958. Lamellobates palustris Hammer, Biol. Skr: Dan. 1'id.
Selsk., 10(1) : 100

Diagnosis : Rostrum pointed with concave
sides; rostral setae very long reaching far beyond
the tip of rostram, unilaterally feathered; lamellae
broad plate without distal tips; inner cuspides of
lamellae rounded, outer lamellae cuspides tapering
into a short and sharp point; lamellar setae situated
a short distance behind anterior border nearest to
median side; equally very thick, throughout, rough;
interlamellar setae situated where lamellae and
anterior border of hysterosoma meet, very long,
rough tip reaches beyond lamellar setae; sensillus
long, slender, club-shaped, tip pointed, beset with
short hairs; notogaster almost as broad as long,
posterior end narrow; notogastral seate 9 pairs,
thin, long, occupy dorsal part of notogaster; genital
setae 6 pairs; tarsi monodactylous.

Material examined : 3% %, Crocodile rearing
farm, Sasan Gir, 22.ix.1997, from litter and soil,
coll. A.K. Bhattacharyya.

Distribution : Gujarat, Bihar, Meghalaya,
Tripura, West Bengal.

Elsewhere : Fiji Island, Indonesia, New
Zealand, Pakistan, Seychelles, Argentina,
Thailand, Tongatapu Island.

Remark : The species here is the first record
from Gujarat.

12. Family GALUMNIDAE Jacot, 1925

15. Genus Galumna von Heyden

1826. Galumna von Heyden, Isis Oken, 18 : 611.

18. Galumna sp.

Material examined : 12, Palampur, 19.ix.1997,
from litter and soil, coll, A.K. Bhattacharyya; 12,
Abadh Zoo Campus, 20.ix.1997, from litter and
soil, coll. A.K. Bhattaéharyya; 322, Crocodile
rearing farm, Sasan Gir. 22.ix.1997, from litter
and soil, coll. A.K. Bhattacharyya; 29 ¢, Baroda
Zoo Campus, 25.ix.1997, from litter and soil, coll.
A K. Bhattacharyya.

Remarks : The specimens could not be identified
upto species level due to lack of literature. These
should be published in other publication.

SUMMARY

The present study is considered to be the first
attempt on investigation of oribatid mites of
Gujarat. Tlic paper includes 18 species under 15
genera and 12 families and all are reported here
for the first time from Gujarat. The work records
2 genera and 2 species for the first time from
India. Key to the identification of families, genera
and species are dealt in the paper. The diagnostic
features of the species wherever necessary have also
been incorporated.
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ACARI : METASTIGMATA (TICKS)

A.K. SANYAL and S.K. DE
Zoological Survey of India, M-Block, New Alipore, Kolkata 700053

INTRODUCTION

The ticks are small group of acarines occurring
throughout the world. The two families of ticks
found in India are Argasidae or soft ticks and
Ixodidae or hard ticks. The ticks live as host on
bodies of domestic and wild animals and in
vegetation. They surpass all other arthropods in
the number and variety of diseases of man and
domestic animals. Many serious diseases of man
and animals involving protozoa, rickettsiae,
spirochaetea, bacteria and viruses are transmitted
by ticks. Considering the medical importance of
ticks scientists took up the study of this group of
acarina since the days of Linnaeus (1746-1767).
Later several workers throughout the world made
extensive studies on ticks and published large
number of papers and monographs.

The Indian ticks were taken up for research as
early as 1758 when Linnaeus described Acarus
elephantius from India.

The most extensive and comprehensive study
of Indian ticks was done by Sharif (1928). Later
Sen (1938) published a check-list of Indian ticks.

The Indian ixodid ticks were extensively studied
by Hoogstraal, Trapido, Verma, Mcarthy, Kohls,
Rebello, Elkammah, Mitchell and others
(1962-1971). Advani and Vazirani (1981) described
and recorded ectoparasitic argasid and ixodid ticks
from India. De and Sanyal (1964, 1985) Nandi and
De (1984), Sanyal et al. (1987), Sanyal and De
(1991, 1992, 1995) and many others studied the
tick fauna of different states of India.

Though the ticks of India were surveyed and
studied by many scientists but very little work
was so far done on the ticks from the state of

Gujarat. Sen and Fletcher (1962) first reported
Ornithodoros savignyi from Baroda. Next year
Hoogstraal and Trapido (1963) described one new
species from Kutch. Later Hiregauder (1968a,
1968b, 1971, 1976a, 1976b, 1976¢c), Advani and
Vazirani (1981) and Geeverghese and Dhanda
(1987) described and recorded several species
from different districts of Gujarat.

The present work is based on a few tick
specimens collected from Gujarat by the members
of survey party of the zoological Survey of India,
which are available in National Zoological
Collection. The work also includes the species
which have not been studied by the authors but
are described and reported from the state by the
earlier workers.

A complete list of 19 species under 7 genera
and 2 families of tick hitherto known from Gujarat
has been incorporated in the paper. The original
and most recent references, diagnostic features
and distribution of each species and key to the
identification of families, genera and species
wherever needed have also been incorporated.

The collection and preservation methods for
the tick specimens and their general morphology
have been discussed in details by Sanyal and De
(1992).

LIST OF TAXA OF TICKS KNOWN
FROM GUJARAT

I. Family ARGASIDAE
1. Genus Argas Latreille
1. 4. (C) gujaratensis Advani and Vazirani

2. A. (Cuarios) hoogstraali Advani and Vazirani



12

2. Genus Ornithodoros Koch
3. O. savignyi (Audouin)

2. Family [IXODIDAE

3. Genus Boophilus Curtice
4. B. microplus (Canestrini)

4. Genus Haemaphysalis Koch
5. H. bispinosa Neumann
6. H. doenitzi Warburton and Nuttall
7. H. indica Warburton
8. H. kutchensis Hoogstraal and Trapido

5. Genus Hyalomma Koch
9. H. anatolicum anatolicum Koch
10. H. brevipunctata Sharif
11. H. dromedarii Koch
12. H. hussaini Sharif
13. H. marginatum isaaci Sharif
14. H. turanicus Pomerantzev

6. Genus Nosomma Schulze
15. N. monstrosum (Nuttall and Warburton)

7. Genus Rhipicephalus Koch
16. R. arakeri Hiregoudar

17. R. haemaphysaloides haemaphysaloides
(Supino)

18. R sanguineus sanguineus (Latreille)

19. R turanicus Pomerantzev

SYSTEMATIC ACCOUNT

Key to the families of Ticks known from Gujarat

1(2) Scutate with terminal capitulum and spiracles
posterior to coxa IV; sexual dimorphism
marked, males entirely covered by scutum
and anteriorly covered by scutum in female;
porose areas present in female capitulum;
eyes when present situated laterally on
SCULUIM oo, IXODIDAE

2(1) Non-scutate with leathery integument; sexual
dimorphism slight; palps being free and
leg-like, with their articles subequal in
length; spiracles small and anterior to coxa
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IV; pulvillae, festoons, porose areas absent;

eyes lateral on supracoxal folds ..............
............................................ ARGASIDAE

1. Family ARGASIDAE
Key to the Genera of ARGASIDAE

1(2) Body periphery flattened and usually
structurally different from dorsum; lateral
suture usually present ...... Argas Latreille

2(1) Body periphery undifferentiated; lateral suture
absent........ccoceevvernennnn, Ornithodoros Koch

1. Genus Argas (Carios) Latreille

1796. Argas Latreille, Precis des Caracteres generiques des
insects, disposes dans un ordre naturel, 177.

Key to the species of Argas (Carios) Larvae

1(2) Posteroexternal setae not fringed, strongly
tapering apically .........ccccovvvrvininieniecinenn
............ gujaratensis Advani and Vazirani

2(1). Posteroexternal setae fringed, not tapering
apically ...

1. Argas (Carios) gujaratensis Advani and Vazirani

1981. Argas (Carios) gujaratensis Advani and Vazirani, Rec.
cool. Surv. India, Occ. Paper No. 22 : 101.

Diagnosis : Larva-Basis capituli widely
subtriangular; hypostome-a narrowly elongate
inverted ‘V’, apex sharply pointed, extending upto
the level of apex of palpal segment 4; dental
formula 2/2, 6 denticles on each file; post palpal
setae small, palpi narrow, all segments subequal
in width; 14 or 15 pairs of setae on dorsal surface.

Distribution : India : Gujarat (Baroda).

Remarks : The species was described from
Gujarat by Advani and Vazirani (1981) from
Scotophilus heathi heathi Horsefield.

2. Argas (Carios) hoogstraali Advani and Vazirani

1981. Argas (Carios) hoogstraali Advani and Vazirani, Rec.
zool. surv. India. Occ. Paper, No. 22 : 103.

Diagnosis : Larva-Basis capituli wider,
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subtriangular; hypostome a narrow elongate
inverted ‘V’, apex sharply pointed; dental formula
2/2; post-palpal setae slightly longer than post-
hypostomal setae; palpi narow, all segments
subequal in width; on dorsal surface 14 setae.

Distribution : India : Gujarat (Baroda).

Remarks : The species was described by Advani
and Vazirani (1981) from Baroda, Gujarat from
Taphozus longimanns longimanns Hardwicke.

2. Genus Ornithodoros Koch

1844. Ornithodoros Koch, Arch. f. Nuturg., Berlin, 10 (1) :
219.

3. Ornithodoros savignyi (Audouin)
1827. Argus savignyi Audouin, p. 183.

1844. Ornithodoros savignyi Koch. Arch. f. Naturg., Berlin.
10 (1) : 219.

Diagnosis : Integument thick and covered by
distinct mammillae; supracoxal fold well marked,
bearing four eyes of equal size; one pair above
coxa | and one pair between coxae III and 1V;
capitulum stout and free; palpi tapering, segment
1 and 2 equal; dentition 3/3; male and female
resemble each other except smaller size of male
and genital orifice.

Material examined : 3 (F), 5(N), Dwarka, from
buffalo, 4.xi1.1973, coll. S.K. Gupta.

Distribution : Gujarat (Baroda, Dwarka),
Andhra Pradesh, Madhya Pradesh, Maharashtra,
Tamil Nadu.

Remarks : Christopher (1906) first recorded
the species from South India. Sen and Fletcher
(1962) reported the species from Baroda.

2. Family IXODIDAE

Key to the genera of IXODIDAE

1(2) Eyes absent............... Haemaphysalis Koch
2(1) Eyes present

3(4) Capitulum long with long narrow palps....
....................................... Hyalomma Koch
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4(3) Capitulum short with short broad palps

5(6) Basis capituli rectangular dorsally, lateral
saliences absent; scutum ornate; ventral
shields when present six in male.............
.................................... Nosomma Schulze

6(5) Basis capituli hexagonal dorsally, lateral
saliences present; scutum inornate; ventral
shields four in male

7(8) Spiracle oval; festoons and groove faint or
obsolete; setiferous ventral plate on palpal

article I absent ............ Boophilus Curtice

8(7) Spiracle sub-triangular or comma-shaped;
festoons and anal groove well developed;
setiferous ventral plate on palpal article |
present .......coceeeeeene Rhipicephalus Koch

3. Genus Boophilus Curtice

1891. Boophilus Curtice, Journ. Compr. Med. Veter. Arch..
12 : 313.

4. Boophilus microplus (Canestrini)

1887. Haemaphysalis micropla Canestrini, At Soc leneto
trent. Sci. Nat.. 11 : 104.

1890. Rhipicephalus micropla Canestrini, Padova, 4 : 493,

1899. Rhipicephalus australis Fuller, Qd. Agric. J.. 4 (5) :
389.

1901. Boophilus australis, Sharif, Rec. Indian Mus., 30 (3)
. 284.

1943. Boophilus microplus, Fairchild, Am. J. Trop. Med.. 23
(6) : 586.

Diagnosis : Male-Scutum quite hirsute, caudal
appendage short, tapering; dentition 4/4; inner
margin of basal palpal segment ventrally concave.

Female Coxa I with deep, inverted ‘V"
shaped cleft; inner margin of basal palpal segment
ventrally short, deeply concave; dentition 4/4.

Distribution : Gujarat (Kaira), Andaman and
Nicobar Islands, Arunachal Pradesh, Assam, Bihar,
Himachal Pradesh, Madhya Pradesh, Manipur,
Meghalaya, Orissa, Punjab, Rajasthan, Tamil
Nadu, Uttar Pradesh, West Bengal.
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Remark : This specie is widely distributed and
common cattle infesting tick.

4. Genus Haemaphysalis Koch

1844. Haemaphysalis Koch, Arch. Naturg., 10 (1) @ 217
239.

5. Haemaphysalis bispinosa Neumann

1897. Haemaphysalis bispinosa Neumann. Mem. Soc. Zool.
France, 10 : 341.

1915. Haemaphysalis bispinosa, Nuttall and Warburton, Ticks,
part 3 : 426.

1928. Haemaphysalis bispinosa, Sharif, Rec. Indian Mus.,
30 (3) : 255.

Diagnosis : Male-Scutum elongated-oval in
shape; cervical grooves with convergent
depressions; lateral grooves long, well marked,
ending behind spiracles; festoons twice as long as
broad, palps slightly salient, segement 2 and 3
subequal, segment 3 bluntly conical and bears a
prominent dorsal retrograde spur in the mid-dorsal
line and a similar but larger ventral spur; dentition
4/4; a moderate sharp spur on coxa I; a very slight
protruburance on coxae II and IV.

Female Scutum sub-cordiform, punctations
little larger than male; basis capituli broader;
cronua short; porose areas oval; palpi as in male.

Material examined : 1 (F), Jitpur, Rajkot, from
cow, 30.xi.1973, coll. S.K. Gupta.

Distribution : Gujarat (Kaira, Rajkot),
Andaman and Nicobar Islands, Arunachal Pradesh,
Assam, Bihar, Karnataka, Kerala, Madhya
Pradesh, Maharashtra, Orissa, Punjab, Tamil Nadu,
Uttar Pradesh.

Remarks : Neumann (1897) described this
species from Tamil Nadu but as the specimen
was lost, Trapido (1965) selected a neotype female
from Chennai from the collection of Nuttall.

6. Haemaphysalis doenitzi Warburton and Nuttall

1909. Haemaphysalis doenitzi Warburton and Nuttall,
Parasitology, 2 . 64-65.

Diagnosis : Male-Scutum elongate-oval,
cervical grooves shallow, straight, lateral grooves
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deep, distinct; palpi long, segment 2 strongly
salient at the base, segment 3 without dorsal
process but with small ventral spur; dentition 4/
4 or 5/5; coxae each with small blunt spurs.

Female Scutum oval, cervical grooves sub-
parallel, cornua poorly developed, palpal segment
2 boot-shaped, segment 3 subtriangular dorsally.

Distribution : Gujarat, Maharashtra, Karnataka,
Punjab.

7. Haemaphysalis indica Warburton

1910. Haemaphysalis leachi var. indica Warburton,
Parasitology, 3 : 402.

Diagnosis : Male-Scutum 1.5 to 1.7 times as
long as broad; posterior margin of basis capituli
with short cornua, broadly triangular; palpi broadly
salient, segment 2 approximately 2 times as broad
as long; coxae each with broadly triangular spur;
dentition 4/4.

Female The female differs from male only in
sexual characters. Other characters more or less
similar to male.

Distribution : Gujarat, Bihar, Karnataka, West
Bengal, Orissa, Jammu and Kashmir, Himachal
Pradesh, Uttar Pradesh.

8. Haemaphysalis kutchensis Hoogstraal and
Trapido

1963. Haemaphysalis kutchensis Hoogstraal and Trapido, J.
Parasit., 49 (3) : 489 497.

Diagnosis : Male-Basis capituli 1.4 as wide as
long (including cornua); palpi triangulr in outline,
segment 3 dorsally with inner margin convex and
recurved at basal juncture, and ventrally a heavy,
elongately triangular spur; scutum pyriform in
outline, punctations numerous, distinct and
variable in size, dentition 4/4; coxae each with
large widely triangular spur, cervical grooves short,
deep; lateral grooves deep and distinct.

Female-Scutum subequal, posterior margin
broadly rounded; cervical grooves shallow,
straight, punctations large and small in size; palpi
with basal margin of segment 2 not so acutely
angled as in male; legs as in male.
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Distribution : Gujarat : Kutch (Kuar Bet),
Hingolgad), Himachal Pradesh, Maharashtra,
Rajasthan, Uttar Pradesh.

5. Genus Hyalomma Koch

1884. Hyalomma Koch. Arch.f Naturgesch, 10 (1) : 220.

9. Hyalomma anatolicum anatolicum Koch

1844. Hyalomma anatolicum anatolicum Koch, Arch. f.
Naturgesch, 10 (1) : 220.

Diagnosis : Male Scutum lightly punctated;
lateral grooves short but distinct; postero-median
groove not reaching the parma; subanal shields
small, situated directly posterior of adanals; basis
capituli dorsally slightly concave; posterior margin
never angular; legs without ring.

Female Scutum longer than wide with
narrowly rounded posterior margin; punctations
large in scapular areas; operculum short, small.

Material examined : 14 (F), 6 (M), Jitpur,
Rajkot, from cow, 30.11.1973 coll. S.K. Gupta;
15(N), Jamnagar, from cow, 14.ix.1969; coll. T.G.
Vazirani.

Distribution Gujarat (Kaira, Kutch,
Bhavnagar, Rajkot, Jamnagar), Andhra Pradesh,
Assam, Delhi, Haryana, Himachal Pradesh, Jammu
and Kashmir, Karnataka, Madhya Pradesh,
Maharashtra, Orissa, Punjab, Rajasthan, Tamil
Nadu, Uttar Pradesh.

10. Hyalomma brevipunctata Sharif

1928. Hyalomma hussaini var. brevipunctata sharif, Rec.
Indian Mus.. 30 (3) : 318.

1963. Hyalomma brevipunctata, Kaiser and lloogstraal. J.
Parasit., 49 : 130.

Diagnosis : Male-Punctations few in central
area, lateral grooves deep, distinct, reaching level
of the eyes; cervical grooves deep, short pits; basis
capituli broader than long; adanal shields broad,
subanal shields lacking; spiracular plates
comma-shaped.

Female Punctations fine, numerous in lateral
and cervical fields and in the anteromedian field;
genital operculum elongate oval; others more or
less same as in male.
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Distribution : Gujarat, (Junagadh, Kachchh,
Surat). Andhra Pradesh, Bihar, Himachal Pradesh,
Karnataka, Madhya Pradesh, Maharashtra,
Manipur, Orissa, Punjab, Tamil Nadu, Uttar
Pradesh, West Bengal.

11. Hyalomma dromedarii Koch

1844. Hyalomma dromedarii Koch, Arch.  Naturgesch, 10
: 220.

Diagnosis : Male Scutum wide, narrowed
anteriorly; subanal shields displaced laterally;
lateral grooves limited to posterior third of
scutum; punctations large, scattered over the
scutum.

Female Genital operculum elongately
triangular in outline; cervical grooves deep, tough
like; punctations few and large; legs typical, light
tanned with whitish bands at joints.

Distribution : Gujarat, (Kutch, Kaira), Andhra
Pradesh, Delhi, Himachal Pradesh, Jammu and
Kashmir, Himachal Pradesh, Maharashtra, Orissa,
Punjab, Uttar Pradesh.

Remarks : The chief host of this species is
camel. It is mainly an arid area tick.

12. Hyalomma hussaini Sharif

1928. Hyalomma hussaini Sharil, Rec. Indian Mus . 30 (3)
1314,

Diagnosis: Male-Punctations large in scapular
and cervical areas, rare in central and caudal areas:
lateral grooves deep and well developed: cervical
grooves shallow rounded, extended to the scutal
mid length.

Female Genital operculum shield-shaped;
scutum slightly longer than wide; punctations
large, shallow and scattered over the scapular and
cervical areas.

Distribution : Gujarat (Kaira), Andhra Pradesh,
Bihar, Delhi, Himachal Pradesh, Jammu and
Kashmir, Karnataka, Madhya Pradesh.
Maharashtra, Orissa, Punjab, Rajasthan, Sikkim.

Remark : The species is widely distributed
under varied ecological situations.
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13. Hyalomma marginatum isaaci Sharif

1928. Hvalomma aegyptium isaaci Sharif. Rec. Indian Mus..

30 (3) : 307.

1963. Hvalomma marginatum isaaci, Kaiser and Hoogstraal,
J. Parasit.. 49 (1) : 130.

Diagnosis : Male Lateral grooves long, distinct;
punctations few, large; cervical grooves rounded and
extend to the anterior third of scutal length;
posteromedian and paramedian grooves extend to
the festoons; anal shields large, subanals small,
situated to the mid axis of the adanals; parma absent;
legs with sharply defined rings near joints.

Female Scutum slightly longer than wide;
cervical grooves smoothly rounded extending to
and breaking the posterior margin of the scutum;
genital operculum profile, slightly bulging; legs
with white narrow, sharply defined rings.

Distribution . Gujarat, Andhra Pradesh,
Arunachal Pradesh, Bihar, Delhi, Himachal
Pradesh, Jammu and Kashmir, Karnataka, Madhya
Pradesh, Maharashtra, Orissa, Punjab, Rajasthan,
Tamil Nadu, Uttar Pradesh, West Bengal.

Remarks : The species in widely distributed and
adapted to different climates but rare in coastal areas.

14. Hyalomma marginatum turanicus Pomerantzev

1946. Hyalomma marginatum tranicus Pomerantzev. Opred,
Fauna SSSR Zool. Inst. Akad, Nauk, SSSR. 26 : 1-

28.

Diagnosis : Male  Scutum with dense
non-contiguous punctations; subanal shields
situated on the mid-avis of the adanals; legs
usually ringed and striped dorsally.

Female  Operculum widely triangular in
outline; scutum as long as wide; punctations move
in the scapular areas than the cervical areas.

Distribution :
Uttar Pradesh.

Gujarat (Kutch), Maharashtra,

Remark : The species is restricted to arid region.

6. Genus Nosomma Schulze

1919. Nosomma Schulze, Sitzungsb. Ges. Naturf. Freunde,
Berlin, Jahrg., 191,
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15. Nosomma monstrosum
(Nuttall and Warburton)

1908. Hyalonma monstrosum Nuttall and Warburton, Proc.
Cambridge Phil. Soc.. X1V : 414,

1919. Nosomma monstrosum Schulze, Sitzungsb. Ges.
Naturff. Freunde, Berlin, Jahrg., (5) : 191.

1928. Nosomma monstrosum, Sharif. Rec. Indian Mus., 3 :
398.

1962. Nosomma monstrosum, Nagar, Bull. Ent., 3 : 59.

Diagnosis : Male-Scutum with whitish
ornamental secretion; cervical grooves short, deep
and slightly convergent depressions; punctations
unequal; lateral groove narrow lying with a row
of punctation, subanal shield trilobed, coxae with
two unequal spurs, palpi one and half times as
long as broad, segment 2 twice as long as segment
3 and broader than long, segment 3 with ventral
retroverted spur; dentition 3/3.

Female Scutum chestnut-brown with diffused
whitish ornamentation; cervical grooves narrow,
deep; punctations fine, numerous and unequal;
obsolate lateral salience on palpal segment 3;
porose areas long and oval; spiracle sub-triangular;
dentition 3/3.

Distribution . Gujarat (Kaira), Bihar,
Maharashtra, Delhi, Uttar Pradesh, West Bengal,
Orissa.

Remark : This is only species of the genus
recorded in India.

7. Genus Rhipicephalus Koch

1844. Rhipicephalus Koch, Arch. Naturgesch, 10 : 238.

16. Rhipicephalus arakeri Hiregauder

1975. Rhipicephalus arakeri Hiregaudar, Mysore J. agric.
Sci., 9 1 473,

Diugnosis : Male-Scutum elongate, oval and
wider in level with spiracles; cervical grooves
shallow and extends up to level of anterior fourth
of body margin; lateral grooves not well marked;
palpi short, dentition 3/3; adanal plate large,
pear-shaped and its posterior border rounded; coxa
deeply cleft and spatulate, coxae II-IV with
medium triangular spur.
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Distribution : Gujarat (Anand).

Remark : The species was described by
Hiregauder (1975) from Anand, Gujarat from Mus
rattus.

17. Rhipicephalus haemaphysaloides
haemaphysaloides (Supino)

1897. Rhipicephalus haemaphysaloides Supino, Atti. Soc.
Veneto-Trent. Sci. Nat., 26 (3) : 234.

1928. Rhipicephalus haemaphysaloides, Sharif, Rec. Indian
Mus., 30 (3) : 280.

Diagnosis : Male-Cervical grooves short, deep,
posteromedian groove well represented;
punctations of larger and smaller types; palpi
longer than broad, adanal shields sickle- shaped;
spiracle comma-shaped; dentition 3/3.

Female Cervical grooves deep, shallow;
punctations few, large; spiracle subtriangular with
a large macula, cornua short, blunt; palpi twice as
long as broad.

Distribution : Gujarat (Kaira), Arunachal
Pradesh, Assam, Bihar, Madhya Pradesh, Himachal
Pradesh, Orissa, Uttar Pradesh, Maharashtra,
Karnataka, Kerala, Tamil Nadu, West Bengal.

Remark . Sharif (1938) suspected that this
species plays some important role in transmission
of tick fever in India.

18. Rhipicephalus sanguineus sanguineus
(Latreille)

1806. Ixodes sanguineus Latreille, Genera Crustaceorum,
Insectorum. 1 : 157.

1844. Rhipicephalus sunguineus Koch. Arch. Naturgesch.,
10 (1) : 238.

1897. Rhipicephalus sanguineus, Neumann, Mem. Soc. Zool.
France, 10 : 385.

1928. Rhipicephalus sanguineus, Sharif, Rec. Indian Mus.,
30 (3) : 275.

Diagnosis . Male Cervical grooves elong-
ated, semicircles; lateral grooves narrow, deep,
punctations comparatively numerous, unequal,
irregularly arranged; basis capituli 3 times as broad
as long; adanal shields triangular with internal
margin almost straight; spiracle comma-shaped,
palpi twice as long as broad with segment 2 and
3 subequal; dentition 3/3.
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Female Scutum sub-hexagonal; cervical
grooves deep; punctations as in male; spiracle
subtriangular with a postero-dorsal angle.

Material examined : 2 (F), Sasangir, 8.ix.1969,
coll. T.G. Vazirani.

Distribution : Gujarat (Kaira), Andhra Pradesh,
Assam, Maharashtra, Orissa, Bihar, Madhya
Pradesh, Tamil Nadu, Haryana, Jammu and
Kashmir, Uttar Pradesh, West Bengal.

Remark : The species has a great importance
in human pathology because it transmits
rickettsiosis and spirochaetes.

19. Rhipicephalus turanicus Pomerantzev

1940. Rhipicephalus turanicus Pomerantzev. Matkashvily
and Lototzky, Mag. Parasit, Moscow. 8 : 113.

1968. Rhipicephalus turanicus, Mitchell & Spillett. J. Med.
Ent..S (1) :5.

1969. Rhipicephalus turanicus, Dhanda and Rao. J. Bombay
nat. Hist. Soc., 66 (1) : 211.

Diagnosis : Male Cervical grooves small,
oval, semicircular; punctations small basic one
and large scattered one; adanal shields long and
narrow with a small conical spur-like projection
on the internal margin.

Female Scutum slightly elongated, posterior
margin wavy, punctations large and sparse, small
superficial covers cvenly on the central field of
scutum; lateral grooves distinct; spircular plate
short, oval.

Distribution : Gujarat (Kutch), Andhra Pradesh,
Jammu and Kashmir, Madhya Pradesh,
Maharashtra, Tamil Nadu, West Bengal.

Remark : Dhanda and Rao (1969) reported the
species from Kutch district.

SUMMARY

The paper deals with the tick fauna of Gujarat.
A total of 19 species distributed over 7 genera
and 2 families hitherto known from the state have
been recorded. Out of thesse 19 species one
species and one genus have been reported here
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for the first time from the state. The first and ACKNOWLEDGEMENTS
important references, diagnostic features,
distribution of each tick species in India and Key The authors express their gratefulness to the
to the identification of families and genera have Director, Zoological Survey of India for providing
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INSECTA : ODONATA

M. PRASAD
Zoological Survey of India, M-Block, New Alipore, Kolkata - 700 053

INTRODUCTION

Odonata (Damsel and dragonflies) Fauna of
Gujarat State is inadequately known at present.
Besides a few scattered references, no
comprehensive account on the Odonata Fauna of
this State is available. Morton (1907) has reported
8 species. Fraser (1933, 1934 and 1936) in Fauna
of British Indian Volumes has mentioned only a
few species from Gujarat. Recently Prasad and
Thakur (1984) have recorded 13 species and
subspecies from the State.

The present study was undertaken to prepare a
consolidated account of the Odonate Fauna of
Gujarat, together with keys, distribution records,
and variations noted from the published
descriptions of the species/subspecies. The work
is based on the study of collections present in the
National Zoological Collection of the Zoological
Survey of India (Headquarters), Calcutta as well
as on collections present at its Desert Regional
Station, Jodhpur.

Altogether 48 species of Odonata belonging to
30 genera, under 7 families and 2 suborders, have
been reported from Gujarat. Species recorded
earlier have also been included in the text, so as
to make the account more comprehensive. Details
of material studied along with references are
indicated under each species and subspecies in
the systematic account of present contribution. A
brief diagnostic character of each species and
subspecies is given in the key. A consolidated list
of odonata of Gujarat, together with important
relevant references, has been provided in the paper.
Classification given in Fraser (1957) is followed.
All keys are based on adult specimens. Out of 48
species/subspecies, 23 species and subspecies are
recorded for the first time from the State. It was

further observed that 20 species and subspecies
belonging to 15 genera under 4 families were
reported earlier Odonata of Rajasthan (Adams,
1899; Agrawal, 1957, Bose and Mitra, 1976 and
Prasad and Thakur, 1981).

STUDY AREA

Gujarat is situated in the Western part of India.
It has a varied topography therefore, the State has
been classified into three separate ecological zones
viz., wet, semiarid and arid zones. The ecological
niches provide excellent habitats including hill
streams as well as permanent and temporary
waterbodies for the breeding of Odonata.

Gujarat lies between 20°10' and 24°45' North
latitude and 74°30' East longitude and covers an
area of approximately 1,11,568 sq. kms. There
are 19 administrative districts in the State. The
major portion of the State has a flat topography,
excepting the low ranges of the northern-most
portions of the Sahyadri Hills and the portion of
Aravalli mountain ranges which lie in the
north-east to south-west directions. The rivers
Narmada, Tapti, Mahi, Sabarmati and Setrunji
flow into the Gulf of Khambhat, white rivers
Banas and Saraswati flow into the little Runn of
Kachchh. The area comprising of the Great and
the Little Ranns of Kachchh covers about 12,400
sq. kms. and is almost near the sea level.

The south and South-west portion of the State
is moist with a rainfall of approximately 150 cms..
but the north-eastern portion is dry with a rainfall
of about 50 cms. Depending on the variations of
rainfall from South to north, the vegetation also
changes from the subtropical evergreen forests to
the tropical thorn forests in the north. The
cultivated crops are generally cotton. wheat,
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Ground nut, Banana, Coconut, Jawar, Bajari and
Sugar cane etc. Soils of Gujarat can be broadly
classified into black and alluvial soil. Patches of
red and yellow soils are also found.

SYSTEMATIC ACCOUNT

Order ODONATA
Suborder ZYGOPTERA
Superfamily COENAGRIONOIDEA
Family PLATYCNEMIDIDAE
Genus Copera Kirby

1. Copera ciliata (Selys)
1863. Psilocnemis annulata Selys, Bull. Acad. Belg.. (2) 16
2172

1933. Copera annulata, Fraser, Fauna Brit. India Odon., 1
1 203-206.

1991. Copera ciliata, Tsuda, A Distributional list of world
Odonata, : 52.

Material examined : 2 29, Vadodra, district
Vadodara, 29.10.1991; coll. N. Radha Krishnan.

Measurements
Abdomen  Forewing  Hindwing
Female :  36.00 mm 23.00 mm 22.00 mm

Distribution : India (Assam and West Bengal),
Malaysia, Indo-China and China.

Remarks : 2 29, of this species were studied,
collected from Vadodara, dated 29.10.1991, by
Dr. N. Radha Krishnan of Department of Zoology,
M.S. University, Vadodara 390002.

Both the females agree well with the published
descriptions of the species. The species is recorded
from the Gujarat State for the first time.

Family COENAGRIONIDAE

Genus Pseudagrion Selys
2. Pseudagrion decorum (Rambur)

1842, -Agrion decorum Rambur. Ins. Neurop., 238.
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1933. Pseudagrion decorum, Fraser, Fauna Brit. India Odon..
1:268-269.

Material examined : 1 &, Fuljas dam ca. 33
kms. South-east of Khambhalia district Jamnagar,
coll. N.S. Rathore; 1 &, Hajira and its vicinity,
district Surat, 10.1.1989, coll. R.K. Singh; 1 &,
Khambhat (Cambay) district Kheda, 22.2.1991,
coll. N.S. Rathore; 6 oo, 2 22, Nal Sarovar,
district Ahmedabad, 4.2.1974, coll. B. Dutta; 2
dd, 1 ¢, Nal Sarovar, district Ahmedabad,
14.2.1991, coll. N.S. Rathore; 1 o, Pariej village
23 kms. South of Kheda, district Kheda,
23.2.1991, coll. N.S. Rathore; 2 ¢¢, Upardal,
district Ahmedabad, 8.2.1974, coll. B. Dutta and
1 ¢, Vautha, district Ahmedabad, 18.2.1991, coll.
N.S. Rathore.

Measurements :
Abdomen  Forewing  Hindwing
Muale 28.50 mm- 20.00 mm 19.00 mm-
29.00 mm 19.50 mm
Female :  28.00 mm- 20.00 mm- 20.00 mm
29.00 mm 21.00 mm
Distribution : India (Bilaspur, Sirmaur, Una,

Dehra-Dun, Nainital, West Bengal, Bihar,
Otacamund, Nilgiris, Coorg, Gujarat and West
coast), Nepal, Myanmar and Sri Lanka.

Remarks : Pterostigma covers | 1/2 cells in
both the sexes. There are 10 postnodal nerveres
in forewings and 8 to 9 in hindwings of male,
while |1 postnodal nervures in forewings and 9
in hindwings of female.

3. Pseudagrion hypermelas Selys

1876. Pseudagrion hypermelas Selys. Bull. Acad. Belg., 2
(42) : 519.

1933. Pseudagrion hypermelas, Fraser, Fuuna Brit. India
Odon.. 1 : 289-292.

Material examined : 1 o, Daniwala, district
Surat, 24.11.1972, coll. P.T. Cherian.

Measurements
Abdomen  Forewing  Hindwing
Female : 2250 mm  16.50 mm 16.00 mm
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Distribution : India (Punjab, Madhya Pradesh,
Bihar, Deccan area of the Maharashtra and
Gujarat).

Remarks : Ten postnodal nervures in forewings
and 8 in hindwings of female. Petrostigma in both
the wings covers less than a cell. Nervures AC
situated nearer to the first antenodal nervure.

4. Pseudargion rubriceps rubriceps
Selys

1876. Pseudagrion rubriceps Selys, Bull. Acad. Belg., (2)
42 : 510.

1933. Pseudagrion rubcriceps, Fraser, Fauna Brit. India
Odon., 1 : 296-299.

1991. Pseudagrion rubriceps rubriceps, Tsuda, A
Distributional list of world Odonata : 46.

Material examined : 1 ¢, Gandhinagar, district
Gandhinagar, 25.2.1991, coll. N.S. Rathore.

Measurements :
Abdomen  Forewing  Hindwing
Male - 29.00 mm 19.00 mm 18.50 mm
Distribution : Widely distributed throughout

continental India (Bilaspur, Hamirpur, Sirmaur,
Dehra Dun, Nainital, Pauri Garhwal, Tehri
Garhwal and Bihar), Nepal, Myanmar, Indonesia,
Malaysia and Taiwan.

Remarks : Eight postnodal nervures in
forewings and 7 in hindwings. Nervure AC situated
in between Ist and 2nd antenodal nervures. Arc
present just in the middle of st and 2nd antenodal
nervures. Nervure Ab present at the point from
where nervure AC originate. Pterostigma covers
approximately 1-1/2 cells. It is first time recorded
from Gujarat State.

5. Pseudagrion laidlawi Fraser

1922. Pseudagrion laidlawi Fraser, Mem. Dep. Agric. India
(Eng.), 7 (7) : 48-50.

1933. Pseudagrion laidlawi, Fraser, Fauna Brit. India Odon.,
1 : 294-296.

Muaterial examined : 1 ¢, Gandhinagar, district
Gandhinagar, 25.2.1991, coll. N S. Rathore.
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Measurements
Abdomen  Forewing  Hindwing
Male : 2400 mm 16.00 mm 15.00 mm
Distribution : India (Dehra Dun), Pakistan

(Lahor Sindh and Karachi).

Remarks : Nine postnodal nervures in
forewings and 7 in hindwings. Nervure AC situated
nearer to first antenodal nervure. Pterostigma
covers less than a cell. It is first time recorded
from Gujarat State.

6. Pseudagrion bidentatum Morton (Map 8)

1907. Pseudagrion bidentatum Morton. Trans. Ent. Soc.
Lond.. : 308.

1916. Pseudagrion bidentatum, Laidlawi, Rec. Indian Mus.,
12 : 21-45.

Distribution : India (Deesa, Gujarat).

Genus Ceriagrion Selys

1. Ceriagrion coromandelianus
(Fabricius)

1798. Agrion coromandelianum Fabricius, Ent. Syst. Suppl..
. 287.

1933. Ceriagrion coromandelianum, Fraser, Fauna Brit India
Odon., 1 : 315-316.

Material examined : 2 o<, Fuljasdam, Ca 33
kms. South-east of Khambhalia, district Jamnagar,
8.2.1990, coll. N.S. Rathore and | ¢, Pariej village,
Ca 23 kms. South of Kheda, district Kheda,
23.2.1991, coll. N.S. Rathore.

Measurements
Abdomen  Forewing  Hindwing
Male : 29.50 mm 20.50 mm 20.00 mm
Female :  28.00 mm 21.00 mm 20.50 mm

Distribution : Throughout India (Bilaspur,
Kangra, Hamirpur, Simla, Sirmaur, Una, Chamoli,
Dehra Dun, Nainital, Uttarkashi, Bihar, West
Bengal and Gujarat), Nepal, Myanmar, Sri Lanka,
Malaysia and China.
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Remarks : It is one of the most common species
found throughout India. There are 11 postnodal
nervures present in forewings and 10 in hindwings.
Pterostigma dark brown in colour and covers
approximately a cell.

Genus Ischnura Charpentier
8. Ischnura senegalensis (Rambur)

1842. Agrion senegalensis Rambur, /ns. Neurap., © 276.

1933. Ischnura senegalensis, Fraser, Fauna Brit. India Odon.,
1 : 348-351.

Material examined : 1 &, 4 22, Barkot,
Sarswati river near Patar, district Mahesana,
27.1.1974, coll. B. Dutta; 3 o, 3 22, Desalpur
village Ca 25 kms. South west of Bhuj. District
Bhuj, 25.2.1989, coll. N.S. Rathore; 3 ¢, 1 ¢,
Dholka Reserve Forest, district Ahmedabad,
16.2.1991, coll. N.S. Rathore; 1 &, Dwarka Rly.
Stn., Dwarka, district Jamnagar, 13.12.1973. coll.
S.K. Gupta; 1 o, Dwarka Rly. Stn., Dwarka,
district Jamnagar, 14.12.1973, coll. S.K. Gupta; 1
?, Gandhinagar, district Gandhinagar, 25.2.1991,
coll. N.S. Rathore; 2 oo, 1 2, Munsar Tank,
Viramgam, district Ahmedabad, 29.1.1974, coll.
B. Dutta; 12 o0, 5 22, Nal Sarovar, district
Ahmedabad, 4.2.1974, coll. B. Dutt; 2 ¢4, Nal
Sarovar, district Ahmedabad, 14.2.1991, coll. N.S.
Rathore; 3 o0, 3 22, Pariej village, 23 kms. South
of Kheda, district kheda, 23.2.1991, coll. N.S.
Rathore; 1 o, Saputara, district The Dangs,
14.1.1989, coll. R.K. Singh; 6 o, 4 22, Sanand
(1 km. from the rest house), district Ahmedabad,
6.2.1974, coll. B. Dutta; 1 ¢, Upardal, district
Ahmedabad, 8.2.1974, coll. B. Dutta; 1 ¢, Vautha,
district Ahmedabad, 18.2.1991, coll. N.S. Rathore;
1 ¢, Viramgam, district Ahmedabad, 29.1.1974,
coll. B. Dutta and | &, Viramgam (Surroundings
of rest house), district Ahmedabad, 3.2.1974, coll.
B. Dutta.

Measurements
Abdomen  Forewing  Hindwing
Male : 22.00 mm- 17.00 mm- 16.50 mm-
2400 mm 19.00 mm 18.00 mm
Female : 21.00 mm- 16.50 mm- 16.00 mm-
23.00 mm 19.00 mm 18.00 mm

State Fauna Series 8: Fauna of Gujarat

Distribution : Throughout India (Bilaspur,
Sirmaur, Dehra Dun, Tehri, Garhwal, Bihar, West
Bengal and Gujarat), France (Monaco), Africa,
Myanmar, Sri Lanka, Philippines, Indonesia (Java,
Boreno, Sumba, Timor, Bali, Sumbawa, Lombok,
Moluccas and Sunda Island) and Japan.

Remarks : It is also a very common species.
Eight to nine postnodal nervures in forewings and
7 to 8 in hindwings. Arc present in both the sexes.

9. Ischnura aurora aurora (Brauer)

1858. Agrion delicatum Hagen, Verh. zool. bot. Ges. Wien.,
8 : 479.

1865. Agrion aurara, Brauer, Verh. zool. bot. Ges. Wien, 15
. 510,

1933. Ischnura delicata, Fraser, Fauna Brit. India Odon., 1
: 360-362.

1955. Ischnura aurora, Lieftinck, Trubia, 22 : 74.

1991. Ischnura aurora aurora, Tsuda, A Distributional list
of world Odonta, : 34,

Material examined : 10 Jd, Anandpura,
Viramgam, district Ahmedabad, 31.1.1974, coll.
B. Dutta; 3 4, Baborano, district Ahmedabad,
11.2.1974, coll. B. Dutta; 3 od, 5 22, Chawra
village, 19 kms. from Dholka, district Ahmedabad,
19.2.1991, coll. N.S. Rathore; 1 &, Gandhinagar,
district Gandhinagar, 25.2.1991, coll. N.S.
Rathore; 1 2, Kolak and its vicinity, district valsad,
18.1.1989, coll. R.K. Singh, 2 o0, Lakhtar tank,
district Surendranagar, 15.2.1991, coll. N.S.
Rathore; 1 o, 2 ¢¢, Lakhtar, district
Surendranagar, 13.2.1991, coll. N.S. Rathore; 1
d, 1 2, Lasundra, district kheda, 21.2.1991, coll.
N.S. Rathore; 3 oo, 1 29, Magodi, district
Gandhinagar, 26.2.1991, coll. N.S. Rathore; 3 ¢d,
Munsar Tank, Viramgam, district Ahmedabad,
29.1.1974, coll. B. Dutta; 14 o', Sanand (1 km.
from rest house), disttict Ahmedabad, 6.2.1974,
coll. B. Dutta; 9 o, Sarswati river near Patar,
district Mahesana, 27.1.1974, coll. B. Dutta; 3
od, Upardal, district Ahmedabad, 3.2.1974, coll.
B. Dutta; 7 o, Viramgam (Surrounding areas of
the rest house), district Ahmedabad, 3.2.1974, coll.
B. Dutta and 6 ¢, Viramgam (93 kms. away
from the rest house), district Ahmedabad,
29.1.1974, coll. B. Dutta.
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Measurements :
Abdomen  Forewing Hindwing
Male : 16.00 mm- 11.00 mm- 10.00 mm-
1700 mm 1200 mm 12.00 mm
Female : 21.00 mm- 16.50 mm- 10.00 mm-
23.00 mm 19.00 mm 11.00 mm
Distribution : India (Bilaspur, Kangra,

Hamirpur, Solan, Una, Dehra Dun, Nainital, Tehri
Garhwal, Bihar, West Bengal and Gujarat),
Myanmar, Sri Lanka, Malaysia, Philippines,
Indonesia (Borneo and Samoa), Sondaic
Archipelago, Papua and Australia.

Remarks - 1t is most common species of the
genus and occurring throughout the India.

10. Ischnura elegans elegans
(Vander Linden)

1823. Agrion elegans Vander Linden, Opusc. Sci., 4 : 104.

1933, Ischnura elegans, Fraser, Fauna Brit. India Odon., 1
: 351-354,

1991. Ischnura elegans elegans, Tsuda, A Distributional list
of world Odonata, : 34.

Material examined : 1 &, Kolak, district
Valsad, 18.1.1989, coll. R.K. Singh; 1 o, Pariej
village Ca, 23 kms. south of Kheda, district kheda,
23.2.1991, coll. N.S. Rathore and 1 ¢ Viramgam
(3 kms. west of rest house), district Ahmedabad,
29.1.1974, coll. B. Dutta.

Measurements :
Abdomen  Forewing  Hindwing
Male : 21.50 mm 14.50 mm 14.00 mm
Female :  23.00 mm 16.50 mm 16.00 mm

Distribution . Europe to East Asia.

Remarks : Seven postnodal nervures in
forewings and 6 postnodals in hindwings. It is
recorded for the first time from Gujarat State.

Genus Rhodischnura Laidlaw

11. Rhodischnura nursei (Morton)

1907. Ischnura nursei Morton, Trans, Ent. Soc. Lond., :
306-307.
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1933. Rhodischnura nursei, Fraser, Fauna Brit. India Odon .
1:369-371.

Material examined : 2 4d, Anandpura,
Viramgam, district Ahmedabad, 31.1.1974, coll.
B. Dutta; 1 &, Aligarh, Viramgam, District
Ahmedabad, 7.2.1975, coll. V.D. Srivastava; 4 ¢,
Chawra village, 19 kms. from Dholka, district
Ahmedabad, 19.2.1991, coll. N.S. Rathore; | &,
Cholka Reserve forest, district Ahmedabad,
16.2.1991, coll. N.S. Rathore; 2 o<, Khambhat
(Cambay), district Kheda, 22.2.1991, coll. N.S.
Rathore; 3 o, Lakhtar, 4 kms. on road to
Surendranagar, district Surendranagar, 13.2.1991,
coll. N.S. Rathore; 1.o, Lakhtar tank, district
Surendranagar, 15.2.1991, coll. N.S. Rathore; 4
d'¢", Mondal, district Ahmedabad, 4.12.1973, coll.
P.T. Cherian; 2 od, 3 29, Nal Sarovar, district
Ahmedabad, 14.2.1991, coll. N.S. Rathore; 2 ¢,
Pariej village, 23 kms. south of Kheda on road to
Tarapur, district Kheda, 23.2.1991, coll. N.S.
Rathore; 2 o, Vautha, district Ahmedabad,
18.2.1991, coll. N.S. Rathore and 1 &, Viramgam,
district Ahemdabad. 3.2.1974, coll. B. Dutta.

Measurements :
Abdomen  Forewing  Hindwing
Male 15.00 mm- 9.50 mm- 9.50 mm-
16.00 mm 10.00 mm 10.00 mm
Female :  15.00 mm 12.00 mm 11.50 mm

Distribution : India (Dehra Dun, Nainital, Pauri
Garhwal, Bihar, Madhya Pradesh, West Bengal
and Gujarat) and Pakistan (Karachi, Sind and
Hyderabad).

Remarks : 1t is very common throughout
Gujarat.

Genus Enallagma Charpentier

12. Enallagma parvum Selys

1876. Enallagma parvum Selys. Bull. Acad. Belg., (2) 41 :
537.

1933. Enallagma parvum Fraser, Fauna Brit. India Odon..
1:376-378.

Material examined : 1 &, 1 ¢, Anandpura,
Viramgam, district Ahmedabad, 31.1.1974, coll.
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B. Dutta; 1 &, Mondal, district Ahmedabad,
4.12.1973, coll. P.T. Cherian; 1 2, Munsar Tank,
Viramgam, district Ahmedabad, 29.1.1974, coll.
B. Dutta; 1 o, Sarswati river, near Patar, district
Mahesana, 27.1.1974, coll. B. Dutta; 1 ¢, Upardal,
district Ahmedabad, 8.2.1974, coll. B. Dutta; 2
29, Viramgam (3 kms. of rest house), district
Ahmedabad, 31.1.1974, coll. B. Dutta and 2 29,
Viramgam (Surroundings of the rest house),
district Ahmedabad, 3.2.1974, coll. B. Dutta.

Measurements
Abdomen  Forewing  Hindwing
Male 16.50 mm- 11.50 mm- 10.50 mm-
17.50 mm 12.00 mm 11.00 mm
Female : 17.00 mm 11.50 mm 10.50 mm-
11.00 mm
Distribution : Throughout India, Nepal,

Myanmar and Sri Lanka.

Remarks : 1t is occurring throughout the year
near weedy water bodies.

13. Enallagma cyathigerum cyathigerum
Charpentier

1840. Enallagma cyathigerum Charpentier, Lib. Europe, :
163.

1933. Enallagma cyathigerum, Fraser, Fauna Brit. India
Odon., 1 : 373-375.

Material examined : 1 2, Anandpura,
Viramgam, district Ahmedabad, 31.1.1974, coll.
B. Dutta and 1 2, Nal Sarovar, district Ahmedabad,
4.2.1974, coll. B. Dutta.

Meausurements :
Abdomen  Forewing  Hindwing
Female : 2350 mm 19.50 mm 19.00 mm

Distribution : India (Kashmir), Europe, British
Isles, Central Asia, Tibet and North America.

Remarks : 1t is recorded for the first time from

Gujarat State.

Genus Agriocnemis Selys

14. Agriocnemis pygmaea pygmaea
(Rambur)

1842 Agrion pvgmeum Rambur. Ins. Neurop.. : 278.
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1933. Agriocnemis pygmaea, Fraser, Fauna Brit. India Odon.,
1:398-401.

Material examined : 1 2, Chawra village, 19
kms. from Ahmedabad, district Ahmedabad,
19.2.1991, coll. N.S. Rathore, 2 od, 1 2, Dholka
Reserve Forest, district Ahmedabad, 16.2.1991,
coll. N.S. Rathore; 1 o, Fuljas dam, Ca 33 kms.
South-eact of Khambhalia district Jamnagar,
8.2.1990, coll. N.S. Rathore; 1 &, 1 ¢,
Gandhinagar, district Gandhinagar, 25.2.1991, coll.
N.S. Rathore; 1 o, Hajira and its vicinity district
Surat, 10.1.1989, coll. R.K.Singh; 2 ¢, Kharad
and its vicinity, district Valsad, 20.1.1989, coll.
R.K. Singh; 2 oo, 2 29, Lakhtar tank, district
Surendranagar, 15.2.1991, coll. N.S. Rathore; 1
?, Lakhtar, 4 kms. on road to Surendranagar,
district Surendranagar, 13.2.1991, coll. N.S.
Rathore; 2 99, Megodi, district Gandhinagar,
26.2.1991, coll. N.S. Rathore; 1 «, 1 ¢, Nal
Sarovar, district Ahmedabad, 14.2.1991, coll. N.S.
Rathore; 6 o0, 7 22, Pariej village, 23 kms. south
of Kheda district kheda 23.2.1991, coll. N.S.
Rathore; 1 &, 2 ¢¢, Sihor, district Bhavnagar,
26.12.1973, coll. S.K. Gupta; 6 oc, 7 22, Vautha,
district Ahmedabad, 18.2.1991, coll. N.S. Rathore
and 2 9o, 2 29, Viramgam (Surrounding of the
rest house) district Ahmedabad, 3.2.1974, coll. B.
Dutta.

Measurements
Abdomen  Forewing  Hindwing
Male : 16.50 mm- 9.50 mm- 9.50 mm-
17.50 mm 10.00 mm 10.00 mm
Female :  16.50 mm 9.50 mm  9.50 mm-
17.50 mm 10.00 mm 11.00 mm
Distribution : Throughout India, Nepal,

Myanmar, Sri Lanka, Singapore, Philippines
(Manila), Seychelles (Indian Ocean), Taiwan),
Indonesia (Java, North Celebes, Suadn Island),
China, Papua (New Guinea) and Australia.

Remarks : 1t is one of the most common
damselfly and occurring throughout the year
near waterbodies. 6 postnodal nervures in
forewing and 5-6 in hindwings of male, while
8 postnodals in forewings and 7 in hindwings
ot female.
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15. Agriocnemis splendidissima Laidlaw

1919. Agriocnemis splendidissima Laidlaw, Red. Indian Mus.,
16 : 180-182.

1933. Agriocnemis splendidissima, Fraser, Fauna Brit. Ind.
Odon., 1 : 392-394.

Material examined : 4 od, Kolak and its
vicinity, district Valsad, 18.1.1989, coll. R.K.
Singh.

Measurements :
Abdomen  Forewing  Hindwing
Male 18.00 mm- 11.00 min  10.00 mm-
19.00 mm 12.00 mm 11.00 mm
Distribution : India (Western Ghats, Madhya

Pradesh, and Bihar).

Remarks : Seven postnodal nervures in
forewings and 6 in hindwings. It is recorded for
the first time from Gujarat State.

Genus Cercion Navas

16. Crecion calamorum dyeri (Fraser)

1919. Agriocnemis dyeri Fraser, Rec. India Mus... 16 :
451-452.

1933. Coenagrion dyeri dyeri, Fraser, Fauna Brit. India
Odon., 1 : 413-415.

1991. Cercion calamorum, Tsuda, A Distributional list of
world Odonata, : 25.

Material examined : 1 ¢, Anandpura,
Viramgam, district Ahmedabad, 31.1.1974, coll.
B. Dutta and 1 &, Pariej village, 23 kms. South of
Kheda, District Kheda, 23.2.1991, coll. N.S.
Rathore.

Measurements
Abdomen  Forewing  Hindwing
Male : 23.00 mm 15.50 mm 15.00 mm
Female : 22.00 mm 15.00 mm 15.00 mm

Distribution : India (Throughout peninsular
India including Madhya Pradesh, Western Ghats
and Bihar) and Upper Myanmar.

Remarks : 1t is recorded for the tirst time
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from Gujarat. 8 Postnodal nervures in forewings
and 6 in hindwings. Pterostigma covers more than
one cell.

Genus Onychargia Selys

17. Onychargia atrocyana (Selys)

1865. Onychargia atrocyana Selys. Bull. Acad. Belg.. (2) 20
416,

1933. Onychargia atrocyana. 'raser, Fauna Brit. India Odon.,
1:417-418.

Material examined : | o, Viramgam
(Surroundings of the rest house), district
Ahmedabad, 3.2.1974, coll. B. Dutta.

Measurements :
Abdomen  Forewing  Hindwing
Male : 23.00 mm 17.50 mm 16.50 mm

Distribution : India (West Bengal, Bihar,
Assam, North Coorg, Malabar and Annaimalai
Hills), Myanmar and Sri Lanka.

Remarks : It is recorded for the first time
from Gujarat. There are 10 postnodal nervures in
both the wings.

Superfamily LESTINOIDEA
Family LESTIDAE
Genus Lestes Leach
18. Lestes thoracicus Laidlaw

1920. Lestes thoracica Laidlaw, Rec. Indian Mus . 19
152-153.

1933. Lestes thoracica, raser, Fauna Brit. India Odon.. \
1 56-57.

1991. Lestes thoracicus. Tsuda, -1 Distributional list of world
Odonata, : 63.

Muaterial examined : 1 &, Dodagram, Sanand.
district Ahmedabad, 8.11.1973, coll. P.T. Cherian.

Measurements

Abdomen  Forewing — Hindwing
Mule . 33.00 mm  21.00 mm  20.50 mm
Distribution : India (Dehra Dun. Bihar. West

Bengal, Orissa and Gujarat).
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Remarks : Apices of both the wings creamy
brown. Pterostigma covers 2 cells, abdominal
segments 7 to 10 are entirely black. 10 postnodal
nervures in forewings and 11 in hindwings.

19. Lestes umbrinus Selys (Map 2)

1891, Lestes umbrina. Selys, Ann. Mus. Cir, Genova, (2) 10
: 497-498.

1933. Lestes umbrina. Fraser, Fauna Brit. India Odon., 1 :
53-55.

1991. Lestes umbrinus, Tsuda, A Distributional list of world
Odonota : 63.

Material examined : 1 &, Botanical garden
Junagarh, district Junagarh, 5.12.1973, coll. S.K.
Gupta; 1 ¢, Jamnagar, district Jamnagar,
19.12.1973, coll. S.K. Gupta; 1 &, Omwora,
Rajkot, district Rajkot, 29.12.1973, coll. S.K.
Gupta, 1 ¢, Rajkot, district Rajkot, 29.12.1973,
coll. S.K. Gupta and 2 oo, 1 ¢, Sanand Rest
House, district Ahmedabad, 6.2.1974, coll. B.
Dutta.

Measurements
Abdomen  Forewing  Hindwing
Mule 31.50 mm- 20.00 mm- 20.00 mm

32.50 mm  21.00 mm

Female :  29.00 mm 21.50 mm 21.00 mm

Distribution : India (Uttar Pradesh, Bihar, West
Bengal, Gujarat and Maharashtra), China and
Myanmar.

20. Lestes viridulus Rambur

1842, Lestes viridula Rambur, /list. Nat. Ins. Neurop., -
252-253.

1933, Lestes viridula, Fraser, Fauna Brit. India Odon., 1 :
45-46.

1991. Lestes viridulus, Tsuda, A Distributional list of world
Odonata, : 64.

Material examined : 1 &, 4 29, Khambhat
(Cambay), district Kheda, 22.2.1991, coll. N.S.
Rathore; | &, 1 2, Lakhtar 4 kms. on road to
Surendranagar, district Surendranagar. 13.2.1991,
coll. N.S. Rathore; 1 ¢, Lasundra, district Kheda.
21.2.1991, coll. N.S. Rathore and 1 o, Saputara,
district The Dangs, 14.1.1989, coll. R.K. Singh.
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Measurements :
Abdomen  Forewing  Hindwing
Muale : 32.00 mm- 21.50 mm- 20.50 mm-
3450 mm 23.50 mm 23.00 mm
Female : 29.00 mm 21.00 mm 21.00 mm-
3400 mm 23.50 mm 23.50 mm

Distribution : India (Bilaspur, Kangra, Dehra
Dun, Nainital, Bihar, Pauri Garhwal, Deccan,
Western India, South Coorg and Bombay).

Remarks : 1t is recorded for the first time from
Gujarat. 9-11 postnodal nervures in forewings and
10-11 in hindwings of male. Male collected from
Saputra, The Dangs is interesting because it has
11 postnodals in both the wings. Pterostigma
covers 2 cells. Arc situated at the level of 2nd
antenodal nervure. Nervure 4b situated just in the
middle of Ist and 2nd antenodal nervures.

Family PROTONEURIDAE
Genus Disparoneura Selys

21. Disparoneura guadrimaculata
(Rambur)

1842. Agria quadrimaculata Rambur, Ins. Neurop., : 255.

1860. Disparoneura quadrimaculata, Selys, Bull. Acad. Belg.,
(2) 10 : 446.

Material examined . 2 <, Dandi, district
Valsad, 19.1.1989, coll. R.K. Singh.

Measurements :
Abdomen  Forewing  Hindwing
Male 3150 mm 23.00 mm  22.50 mm

Distribution : India (Madhya Pradesh,
Maharashtra, Karnataka and Western Ghats).

Remarks : 15-18 Postnodal nervures present in
forewings, while 13-14 postnodals in hindwings.
Pterostigma covers more than a cell. Brown
markings present in-between Ist to 8th postnodals
in left side of forewings, while 1st to 10th
postnodals in right side of forewings, but in
hindwings it confinds inbetween 5th to 14th
postnodal nervures. In another specimens brown
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marking present inbetween 4th postnodal and
pterostigma. It is first time recorded from Gujarat.

Suborder ANISOPTERA
Superfamily AESHNOIDEA
Family GOMPHIDAE
Genus Paragomphus Cowley
22. Paragomphus lineatus (Selys) (Map 6)

1850. Gomphus lineatus Selys, Rev. Odon.., 386.

1934, Mesogomphus lineatus, Fraser, Fauna Brit. India
Odon., 2 : 230-234.

1985. Paragomphus lineatus, Davies & Tobin, Soc. Int.
Odonatol. rapid comm. (Suppl.), No. 5 : 47.

Material examined : 1 &, Lasundra, district
Kheda, 21.2.1991, coll. N.S. Rathore.

Measurements
Abdomen  Forewing  Hindwing
Male : 3400 mm 27.00 mm 26.00 mm

Distribution : India (Kangra, Nainital, Dehra
Dun, West Bengal, Maharashtra, Karnataka and
Tamil Nadu), Nepal and Myanmar.

Remarks : 1t is recorded for the first time
from Gujarat. Only one cubital nervure in both

pair of wings and pterostigma covers S cells.
Nodal index :

7-14/14-7
9-10/11-8
Genus Anormogomphus Selys

23. Anormogomphus kiritschenkoi
Bartenef

1913. Anormogomphus kiritschenkoi Bartenef, Revue,
Russe,d’ Ent., 13 : 179,

1934. Anormogomphus kiritschenkoi, ¥Fraser, Fauna Brit.
India Odon., 2 : 176-177.

Material examined : 1 &, Desalpur, district
Bhuj, 25.2.1989, coll. N.S. Rathore.

27

Measurements
Abdomen  Forewing  Hindwing
Mule Damaged 24.00 mm 23.00 mm

Distribution : India (Dehra Dun), Iran, Persian
Gulf, Mesopotamia and Pakistan.

Pakistan : 1t is recorded for the first time from
Gujarat. Anal triangle entire, membrane narrow,
long and creamy white in colour. Discoidal field
begins with 2 rows of cells, pterostigma covers
approximately 2 cells. Nodal index :

6-8/8-6
6-6/7-6

Family AESHNIDAE

Genus Hemianax Selys

24. Hemianax ephippiger (Burmeister)

1839. Aeshna ephippiger Burmeister, Handb. Ent Band 2

: 840.
1936. Hemianax ephippiger, Fraser, Fauna Brit. India Odon .
3 : 147-149.
Distribution : India (Kangra, Afzalgarh,

Maharashtra and Gujarat), S.E. Europe, Iraq,
Egypt, Mesopotamia, Moracco and Sri Lanka.

Superfamily LIBELLULOIDEA
Family LIBELLULIDAE
Genus Tetrathemis Brauer

25. Tetrathemis platyptera Selys

1878. Tetrathemis platyptera Selys. Mitt. Mus. Dresden .
316.

1936. Tetrathemis platvptera, Fraser, Fauna Brit. India Odon
3 : 250-251.

Material examined : 1 &, Pipri, district The
Dangs, 16.1.1989, coll. R.K. Singh.

Measurements :
Abdomen  Forewing  Hindwing
Male - Damaged 20.50 mm 20.00 min
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Distribution : Throughout submountaine wet
areas of India (Dehra Dun, Nainital, Tamil Nadu,
Karnataka, Kerala and Andhra Pradesh), Myanmar,
Thailand, Malacca and Indonesia (Java, Sumatra).

Remarks : 1t is recorded for the first time from
Gujarat. Face, frons and occiput brilliant metalic
blue. Two cubital nervures present in hindwings
and only one in forewings. Discoidal cell entire.
One row of cells present inbetween /R iii and
Rspl. Pterostigma covers 1 cells.

Genus Potamarcha Karsch

26. Potamarcha congener (Rambur) (Map 3)

1842. Libellula Obscura Rambur, /ns. Neurop.. 64.
1842, Libellula congener, Rambur, /ns. Newrop., : 70.

1890. Potamarcha obscura, Karsch. Berlin Ent. Zeit.. 33 -
371,

1891. Potamarcha congener, Selys. Ann. Soc. Espan.. 20 :
221.

Material examined : 2 oo, 4 29, Kharad,
district Valsad, 20.1.1989, coll. R.K. Singh and 1
2, Timbi, district Amreli, 30.12.1988, coll. R.K.

Singh.

Measurements :
Abdomen  Forewing  Hindwing
Mule - 30.00 mm- 34.00 mm- 34.00 mm

31.00 mm

30.00 mm
34.50 mm

Female - 34.00 mm 33.50 mm

Distribution : India (Kangra, Dehra Dun, Bihar,
Madhya Pradesh, West Bengal, Andhra Pradesh,
Tamil Nadu, Karnataka and Maharashtra), Nepal,
Myanmar, Sri Lanka, Philippines, Taiwan, Malaya
Archipelago, Indonesia (Java and Sumatra), Papua
(New Guinca) and North Australia.

Remurks : 1t is recorded for the first time from
Gujarat

Genus Orthetrum Newman

27. Orthetrum taeniolatum (Schneider)

1845, Libelhtla taeniolata Schneider. Stetr. Ent. Zeit., 6 -
I,
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1936. Orthetrum taeniolatum, Fraser, Fauna Brit. India
Odon.. 3 : 296-298.

Material examined : 2 oo, 4 2%, Ahwa, district.
The Dangs, 15.1.1989, coll. R.K. Singh; | o,
Chhota Udepur, district Vadodara, 5.1.1989, coll.
R.K. Singh; | &, Dandi, district Valsad, 19.1.1989,
coll. R.K. Singh; 5 2%, Pipri, district the Dangs,
16.1.1989, coll. R.K. Singh; 1 &, 1 ¢, Saputara,
district the Dangs, 14.1 1989, coll. R.K. Singh
and | &, Timbi, district Amreli, 30.12.1989, coll.
R.K. Singh.

Measurements :
Abdomen  Forewing  Hindwing
Male 23.00 mm- 25.50 mm- 25.00 mm
2450 mm  27.00 mm 26.00 mm
Female :  23.00 mm 25.00 mm 25.50 mm
2400 mm 26.50 mm 27.00 mm
Distribution : India including dry zones and

hot plains (Bilaspur, Kangra, Kinnaur, Una,
Chamoli, Dehra Dun, Nainital, Tehri and Pauri
Garhwal, Uttar Kashi, Madhya Pradesh, Bihar,
West Bengal, Sikkim and Gujarat), Nepal and
countries bordering Mediaterranean.

Remarks : 1t is a common species in Gujarat
and occurring throughout the year.

28. Orthetrum sabina sabina (Drury)

1770. Libellula sabina Drury, 1. Exol. Ins.. 1 : 114,

1936. Orthetrum sabina, Fraser, Fauna Brit. ndia Odon.. 3
1 300-302.

Muaterial examined : 1 2, Adipur about 40 kms.
on road to Ahmedabad, district Ahmedabad,
12.10.1988, coll. R.K.Singh; 1 &, Dandi, district
Valsad, 19.1.1989, coll. R.K. Singh; 1 &, 1 ¢,
Desalpur Cu 25 kms. South West of Bhuj, District
Bhuj, 25.2.1989, coll. N.S. Rathore; 1 &, Nal
Sarovar, district Ahmedabad, 14.2.1991. coll. N.S.
Rathore; | &, Pipri, district The Dangs, 16.1.1989,
coll. R.K.Singh: 1 &, Surat, district Surat.
10.11.1972, coll. G.M. Yazdani: 1 &, Vautha.
district Ahmedabad, 18.2.1991, coll. N.S. Rathore
and 4 ¢d. Verdah, District Junagarh, 3.12.1973,
coll. S.K. Gupta.
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Measurements :
Abdomen  Forewing  Hindwing
Male : 30.00 mm- 30.00 mm- 29.50 mm
33.00 mm 30.00 mm
Female :  30.00 mm 30.00 mm 30.00 mm

34.00 mm 34.50 mm 35.00 mm

Distribution : India (Bilaspur, Kangra, Sirmaur,
Solan, Una, Dehra Dun, Nainital, Pauri Garhwal,
Bihar, West Bengal and Gujarat), Iraq, Iran, Nepal,
Myanmar, Sri Lanka, Thailand, Micronesia
(Oceania), Samoa Island (Pacific Ocean),
Indonesia (Java, Sumba and Timor), Papua (New
Guinea), Australia, Egypt, Angola and most of
African continent.

29. Orthetrum glaucum (Brauer)

1865. Libellula glauca Brauer, Verh. Zool. Bot. Ges. Wien.,
15 : 1012,

1936. Orthetrum glaucum, Fraser, Fauna Brit. India Odon.,
3 : 307-309.

Material examined : 1 &, Timbi, district Amreli,
30.12.1988, coll. R.K. Singh.

Measurements :
Abdomen  Forewing Hindwing
Male : 33.00 mm 36.50 mm 36.00 mm

Distribution : Throughout India except in the
plains & above altitudes 1200 (Kangra, Solan,
Chamoli, Dehra Dun, Nainital, Pauri and Tehri
Garhwal), Nepal, Sri Lanka, Philippines, Malaya
Archipelago, Indonesia (Sumbawa, Sumba and
Timor), Papua (New Guinea) and South China).

Remarks : 1t is a teneral specimen, body colour
not developed Agree fairly well with the published
discription of the species. It is recorded for the
first time from Gujarat.

30. Orthetrum pruinosum neglectum (Rambur)

1842. Libellula neglecta Rambur, Ins. Neurop., : 86.

1936. Orthetrum pruinosum neglectum, Fraser, Fauna Brit.
India Odon., 3 : 311-313.
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Material examined : 1 ¢, Adipur, about 40
kms. on road to Ahmedabad, district
Ahmedabad, 12.10.1988, coll. R.K. Singh; | o,
Dandi, district Valsad, 18.1.1989, coll. R.K.
Singh and 1 &, Pipri, district. The Dangs,
16.1.1989, Coll. R.K. Singh.

Measurements :
Abdomen  Forewing  Hindwing
Male : 26.50 mm 32.50 mm 32.00 mm

Female :  27.00 mm 32.00 mm 32.00 mm

Distribution : India (Bilaspur, Kangra, Kinnaur,
Kulu, Sirmaur, Solan, Chamoli, Dehra Dun,
Nainital, Pauri and Tehri Garhwal, Uttar Kashi,
Bihar, West Bengal, Eastern Himalayas and
Gujarat), Nepal, Myanmar, Sri Lanka, Hong Kong,
Thailand and Malaysia.

Genus Acisoma Rambur

31. Acisoma panorpoides panorpoides Rambur

1842. Acisoma panorpoides Rambur, Ins. Neurop.. : 28.

1936. Acisoma Panorpoides panorpoides, Fraser, Fauna Brit
India Odon., 3 : 330-331.

Material examined : 1 &, 1 ¢, Nal Sarovar,
district Ahmedabad, 4.2.1974, coll. B. Dutta.

Measurements
Abdomen  Forewing  Hindhing
Muale : 1750 mm  21.00 mm 20.00 mm
Female : 1650 mm 20.50 mm 20.00 mm
Distribution : India (Kangra, Sirmaur, Dehra

Dun, Nainital, Pauri Garhwal). Uttar Kashi, Bihar,
Madhya Pradesh, West Bengal, Sikkim and
Assam), Nepal, Sri Lanka, Philippines, Singapore,
Malayan Archipelago, Indonesia (Java, Bali,
Sumatra, Celebes, Sumba, Lesser Sunda I[sland),
China Thailand and Japan.

Remarks : 1t is recorded for the first time trom
Gujarat. Only one cubital nervure in both the
wings, Discoidal cell entire, one row of cells



inbetween /R iii & Rspl. Pterostigma covers more
than a cell. Nodal Index varies from :

7-7/8-7 1-17/6-1
7-6/7-7%©7-5/5-7

Genus Diplacodes Kirby
32. Diplacodes trivialis (Rambur)

1842. Libellula trivialis Rambur, Ins. Neurop., : 115.

1936. Diplacodes trivialis, Fraser, Fauna Brit. India Odon..
3 :336-338.

Material examined : 1 2, Ahwa, district The
Dangs, 15.1.1989, coll. R.K. Singh; 1 &, Dwarka,
Rly. Stn., district Jamnagar, 13.12.1973, coll. S.K.
Gupta; 1 ¢, Fuljasdam Ca 33 kms. South east of
Kahmbhalia, district Jamnagar, 8.2.1990, coll. N.S.
Rathore; 1 o, 1 ¢, Gir Forest, district Junagarh,
10.12.1973, coll. S.K. Gupta; 1 2, Keslior, district
Junagarh, 8.12.1973, coll. S.K. Gupta; 1 o,
Somnath, district Junagarh, 12.12.1973, coll. S.K.
Gupta and | &, Veraval, on way to Chorward
Road, district Junagarh, 11.12.1973, coll. S.K.
Gupta.

Measurements :
Abdomen  Forewing  Hindwing
Muale : 20.00 mm 23.00 mm- 22.00 mm
24.00 mm
Female :  19.00 mm- 23.50 mm 21.00 mm

19.50 mm  24.00 mm 21.50 mm

Distribution : Throughout India in wet and
semi-wet areas (Kangra, Dehra Dun, Nainital,
Bihar, Madhya Pradesh, West Bengal, Eastern
Himalayas, Karnataka, Maharashtra and Gujarat),
Nepal, Myanmar, Sri Lanka, Thailand, West
Malaysia and Indonesia.

33. Diplacodes lefebvrei (Rambur)

1842. Libellula lefebvrei Rambur, Ins. Neurop., : 112,

19306. Diplacodes lefebvrei, Fraser, Fauna Brit. India Odon.,
3 : 333-335.

Distribution : India (West coast of India,
Gujarat), Africa and Mesopotamia.
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Genus Crocothemis Brauer

34. Crocothemis servilia servilia (Drury)

1770. Libellula servilia Drury, lll. Ex. Ins., 1 : 6.

1936. Crocothemis servilia servilia, Fraser, Fauna Brit. India
Odon., 3 : 345-347.

Material examined : 1 &, 1 22, Ahwa, district
The Dangs, 15.1.1989, coll. R.K. Singh; 3 &4,
Dadu ki Khori, Ca 6 kms. east of Bharuch, district
Bharuch, 13.11.1972, coll. G.M. Yazdani; 1 &, 2
29, Dandi, district Valsad, 19.1.1989, coll. R K.
Singh; 2 29, Fuljas dam Ca 33 kms. South-east
of Khambhalia, district Jamnagar, 11.2.1990, coll.
N.S. Rathore; 1 ¢, Gadu, Ca 62 kms. South east
of Junagarh, district Junagarh, 1.2.1990, coll. N.S.
Rathore; 1 ¢, Khodinar temple Ca 6 kms. West of
Khambhalia, district Jamnagar, 11.2.1990, coll.
N.S. Rathore; 1 ¢, Gadu Ca 62 Kms. South-east
of Junagarh, district Junagarh, 1.2.1990, coll. N.S.
Rathore; | &, Khodinar temple Ca 6 kms. west of
Khambhalia, dist. Jamnagar, 11.2.1990, coll. N.S.
Rathore; 1 ¢, Kolak, district Valsad, 18.1.1989,
coll. R.K. Singh; 1 o, Kukama village ca 11 kms.
East of Bhuj, District Bhuj, 24.2.1989, coll. N.S.
Rathore; 2 o, 2 22, Lodai Ca 30 kms. North or
Bhuj, district Bhuj, 10.10.1988, coll. R.K. Singh;
1 2, Munsar Tank, Viramgam, district Ahmedabad,
29.1.1974, coll. B. Dutta; 1 ¢, Nal Sarovar, district
Ahmedabad, 4.2.1974, coll. B. Dutta; 3 22, Pipri,
district The Dangs, 16.1.1989, coll. R.K. Singh, 1
?, Sanand Ca 1 km. from rest house, district
Ahmedabad, 6.2.1974, coll. B. Dutta; 2 44,
Saputara, district The Dangs, 14.1.1989, coll. R K.
Singh and 1 &, Sihan dam Ca 12 kms. North-east
of Khambhalia, district Jamnagar, 1.2.1990, coll.
N.S. Rathore.

Measurements :
Abdomen  Forewing  Hindwing
Male 28.00 mm- 33.50 mm- 32.00 mm

28.50 mm 34.00 mm

Female :  22.00 mm- 29.00 mm 28.50 mm-
23.00 mm 29.50 mm
Distribution : Throughout India (Kangra,

Chamoli, Dehra Dun, Nainital, Pauri Garhwal,



PRASAD : Insecta : Odonata

Madhya Pradesh, Bihar, West Bengal, Eastern
Himalayas, South India and Gujarat), Iraq, Nepal,
Myanmar, Sri Lanks, Philippines, Indonesia,
Australia, Sundaic Archipelago and Japan.

Genus Bradinopyga Kirby
35. Bradinopyga geminata (Rambur) (Map 3)
1842, Libellula geminata Rambur, Ins. Neurop.. : 90

1936. Bradinopyga geminata, Fraser, Fauna Brit. India
Odon., 3 : 349-350.

Material examined : 3 2%, Chaukhand
Mahadeo, Bhadreswar, district Bhuj, 10.10.1988,
coll. R.K. Singh and 2 o4, Lasundra, district
Kheda, 21.2.1991, coll. N.S. Rathore.

Measurements -
Abdomen  Forewing Hindwing
Male 29.00 mm- 33.00 mm- 33.00 mm
30.00 mm 34.00 mm
Female : 28.00 mm 34.50 mm 34.00 mm
Distribution : India (Dehra Dun, Nainital,

Delhi, Madhya Pradesh, Bihar, West Bengal,
Eastern Himalayas and Peninsular India) and Sri
Lanka.

Remarks - 1t is recorded for the first time from
Gujarat. Descoidal cells begins with 3 rows of
cells. Two rows of cells inbetween IRiii and Rspl.

Nodal index :
1-12%/12%9
10-10/9-10

Genus Brachythemis Brauer
36. Brachythemis contaminata (Fabricius)

1793. Libellula contaminata Fabricius, Ent. Syst.. 2 : 382.

1936. Brachythemis contaminata, Fraser, Fauna Brit. India
Odon., 3 : 365-366.

Material examined : 2 ¢, Ankleshwar,
district Bharuch, 25.11.1972, coll. G.M. Yazdani,
1 2, Ankleshwar, district Bharuch, 23.11.1972,
coll. G.M. Yazdani, 1 o, Hajira, district Surat,
10.1.1989, coll. R.K. Singh, 1 ¢, Honsot, district
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Bharuch, 21.11.1972, coll. G.M. Yazdani, | o.
Khambhat, district kheda, 22.2.1991, coll. N.S.
Rathore; 1 ¢, Lakhtar Ca, 4 kms. on road to
Surendranagar, district Surendranagar, 13.2.1991,
coll. N.S. Rathore and 1 ¢, Pariej village Ca 23
kms. South of Kheda, districts Kheda, 23.2.1991,
coll. N.S. Rathore.

Measurements :
Abdomen  Forewing  Hindwing
Mule 18.00 mm 25.00 mm 24.00 mm

Female : 1550 mm 24.00 mm 23.00 mm

Distribution : India (Bilaspur, Kangra, Sirmaur,
Una, Dehra Dun, Nainital, Pauri Garhwal, Madhya
Pradesh, Bihar, West Bengal, Eastern Himalayas
and Gujarat), Nepal, Myanmar, Sri Lanka,
Thailand, Malaya, Tailwan, Philippines, Indonesia
and China.

Remarks : Nodal Index varies from :

§-8/8-7 7-8/8-8
6-5/5-6 ©7-5/7-5

Genus Neurothemis Brauer

37. Neurothemis intermedia intermedia
(Rambur)

1842. Libellula intermedia Rambur, Ins. Neurop., : 91.

1936. Neurothemis intermedia intermedia, Fraser, Fauna Bri
India Odon., 3 : 357- 358.

Material examined : 1 &, 2 ¢, Papri, district
The Dangs, 16.1.1989, coll. R.K. Singh.

Measurements :
Abdomen  Forewing  Hindwing
Male - 23.50 mm 26.00 mm 26.00 mm
Female :  23.00 mm  25.50 mm 25.00 mm
Distribution : India (Kangra, Dehra Dun,

Madhya Pradesh, Bihar, West Bengal, Maharashtra
and Eastern Himalayas), Nepal, Myanmar, Sni
Lanka, West Malaysia (Malacca) and China.

Remarks : 1t is recorded for the first time from
Gujarat.



32

38. Neurothemis tullia tullia (Drury)
1773. Libellula tullia Drury, lll. Exot. Ins., 2 : 85.

1936. Neurothemis tullia tullia, Fraser, Fauna Brit. India
Odon., 3 : 360-362.

Material examined : 1 &, Daniwala, district
Surat, 24.11.1973, coll. P.T. Cherian.

Measurements
Abdomen  Forewing Hindwing
Male 19.00 mm 24.50 mm 24.00 mm

Distribution : India (Kangra, Sirmaur, Una,
Dehra Dun, Madhya Pradesh, Rajasthan, Bihar,
West Pradesh, East Himalayas, West Coast,
Maharashtra, Karnataka and Tamil Nadu), West
Malaysia, Thailand and China.

Remarks : 1t is recorded for the first time from
Gujarat. Membrane of the wings black; black
markings on forewings extended upto Ist
postnodal nervure, beyond node, while in
hindwings extended up to 4th postnodal nervure.
Nodal index :

| |
7-1/4 /1% 7
9-7/9-8

Genus Sympetrum Newman

39. Sympetrum commixtum (Selys)
1884. Diplax commixta Selys Ann. Soc. Ent. Belg., : 38.

1936. Sympetrum commixtum, Fraser, Fauna Brit. India
Odon., 3 : 372 373

Distribution : India (Kashmir, Bilaspur, Manali,
Solan, Dehra Dun, Nainital, Pauri Garhwal and
Gujarat), Nepal, and Sri Lanka.

Genus Trithemis Brauer

40. Trithemis aurora (Brumeister)
1839. Libellula aurora Burmeister, Handb. Ent., 2 : 859.

1936. Trithemis aurora, Fraser, Fauna Brit. India Odon., 3
1 383-385.

Material examined : 3 o, Ahwa, District The
Dangs, 15.1.1989, coll. R.K. Singh; 1 ¢, Bardoli,
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district Surat, 11.1.1989, coll. R.K. Singh, 3 od,
1 ¢, Dandi, district Valsad, 19.1. 1989; Coll. R.K.
Singh, 3 &4, 2 ?¢, Fuljas dam Ca 33 kms.
South-east of Khambhalia, district Jamnagar,
8.2.1990, coll. N.S. Rathore; 2 ¢, 1 2, Gadu, Ca
62 kms. South-west of Junagarh, district Junagarh,
1.2.1990, coll. N.S. Rathore; | &, Hajira, district
Surat, 10.1.1989, coll. R.K. Singh; 6 o0, Kharad,
district valsad, 20.1.1989, coll. R K. Singh; 4 2%,
Khodinar temple Ca 6 Kms. West of Khambhalia,
district Jamnagar, 11.2.1990, coll. N.S. Rathore;
11 od, 3 2¢, Pipri district The Dangs, 16.1.1989,
coll. R.K. Singh and 1 &, Surat, District Surat,
10.11.1972, coll. G.M. Yazdani.

Measurements
Abdomen  Forewing  Hindwing
Male : 23.00 mm- 25.00 mm- 25.00 mm-

28.00 mm 26.50 mm 26.00 mm

23.00 mm- 25.00 mm- 25.00 mm-
27.00 mm 27.00 mm 27.00 mm

Female :

Distribution . Throughout India (Bilaspur,
Hamirpur, Kangra, Dehra Dun, Nainital, Pauri and
Tehri Garhwal, West Bengal, Bihar, Western
Ghats, Kerala, Karnataka, Maharashtra and
Gujarat), Nepal, Myanmar, Sri Lanka, West
Malaysia, Indonesia and Philippines.

41. Trithemis festiva (Rambur)
1842. Libellula festiva Rambur, /ns. Neurop., : 92.

1936. Trithemis festiva, Fraser, Fauna Brit. India Odon., 3
: 388-389.

Material examined : 2 Jd, Dandi, District
Valsad, 19.1.1989, coll. R.K. Singh; 2 0¢, 1 ¢,
Kharad, district Valsad, 20.1.1989, coll. R.K.
Singh; 1 o, Pipri, District The Dangs. 16.1.1989,
coll. R.K. Singh and 1 &, Saputara, district. The
Dangs, 14.1.1989, coll. R.K. Singh.

Measurements :
Abdomen  Forewing  Hindwing
Male : 24.00 mm- 28.00 mm 27.00 mm-
25.00 mm 27.50 mm
Female :  21.50 mm- 26.00 mm- 25.00 mm-
23.50 mm 25.50 mm
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Distribution : India (Bilaspur, Hamirpur,
Kangra, Sirmaur, Solan, Chamoli, Dehra Dun,
Nainital, Pauri and Tehri Garhwal, Uttar Kashi,
Bihar, West Bengal, Assam, Eastern Himalayas,
Maharashtra and Gujarat), Nepal, Myanmar, Sri
Lanka, West Malaysia, Singapore, Indonesia,
Philippines, Taiwan and Papua (New Guinea).

42. Trithemis pallidinervis (Kirby)

1889. Sympetrum pallidinervis Kirby, Trans. Zool. Soc. Lond.,
1 327.

1936. Trithemis pallidinervis, Fraser, Fauna Brit. India Odon.,
3 : 389-391.

Material examined : 2 22, Pariej village Ca
23 kms. South of Kheda, district Kheda,
23.2.1991, coll. N.S. Rathore.

Measurements
Abdomen  Forewing Hindwing
Female : 2650 mm 33.50 mm 32.50 mm-

33.00 mm

Distribution : Throughout India (Kangra, Dehra
Dun, Nainital, Pauri Garhwal, Bihar, West Bengal,
Eastern Himalayas, Andhra Pradesh, Tamil Nadu,
Karnataka, Maharashtra and Gujarat), Nepal,
Myanmar, Sri Lanka, Philippines, Taiwan,
Thailand, Malaysia and Singapore.

43. Trithemis Kirbyi Kirbyi Selys

1886. Trithemis aurora Kirby (Pars.), Proc. Zool. Soc. Lond.,
1 327.

1891. Trithemis Kirbyi, Selys, Ann. Mus. Civ. Genova, 30 :
465.

1936. Trithemis Kirbyi Kirbyi, Fraser, Fauna Brit. India
Odon., 3 : 385-387.

Material examined : 2 d4, 2 ¢¢2, Timbi
village, district Amreli, 30.12.1988, coll. R.K.
Singh.

Measurements :
Abdonmen  Forewing  Hindwing
Muale : 24.00 mm- 28.00 mm- 27.00 mm-
25.00 mm 27.50 mm
Female :  21.50 mm- 26.00 mm- 25.00 mm-
23.50 mm 25.50 mm
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Distribution : India (Kangra, Dehra Dun,
Maharashtra, Karnataka and Tamil Nadu) and Sri
Lanka.

Remarks : 1t is recorded for the first time
from Gujarat. Only one cubital nervure present
in both the wings. Discoidal cell travesed only
once. Discoidal field begins with 3 rows of
cells, Membrane slightly dirty white in colour,
2 rows of cells present inbetween IRiii & Rspl.
Apices of both the wings in female makred
with blackish brown upto middle of
Pterostigma. Pterostigma covers 1/1/2 cells.
Nodal index varies from :

so10%/shs sohfinkiog
9-7/7-9 9-7/7-10

1-10%/6%-¢
8-17/7-8

in both male and female.

Genus Tholymis Hagen
44. Tholymis tillarga (Fabricius)
1798. Libellula tillarga Fabricius. Ent. Syst. Suppl., : 285.

1936. Tholvinis tillarga, Fraser, Fauna Brit. India Odon.. 3
:411-413.

Material examined : 1 ¢, Daniwala, District
Surat, 24.11.1973, coll. P.T. Cherian.

Measurements :
Abdomen  Forewing  Hindwing
Female :  26.00 mm 31.50 mm 31.00 mm

Distribution : Throughout India, Myanmar, Sri
Lanka, Thailand, West Malaysia, Indonesia,
Micronesia, Australia and Tropical Africa.

Remarks : One cubital nervure present in both
the wings. Pterostigma yellowish brown in colour
and covers approximately 2 cells. Membrane
brown in colour, two rows of cells inbetween 1Riii
& Rspl. Nodal index :

7-10%2/10% -3
9-8/8-9
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Genus Pantala Hagen

45. Pantala flavescens (Fabricius)
1898. Libellula flavescens Fabricius, Ent. Syst. Suppl., : 285.

1936. Pantala flavescens, Fraser, Fauna Brit. India Odon.,
3 : 414-416.

Muterial examined : 2 oa, Ahwa, district The
Dangs, 15.1.1989, coll. R.K. Singh; 2 oo, Bardoli,
district Surat, 11.1.1989, coll. R.K. Singh; 1 ¢,
Barkot near Patar, district Mahesana, 27.1.1974,
coll. B. Dutta; 1 ¢, Bank of Narmada River,
Bharuch, District Bharuch, 14.11.1972, coll. G.M.
Yazdani; 1 o, Jamnagar, district Jamnagar,
23.12.1973, coll. S.K. Gupta; 1 2, Pipri, district
The Dangs. 16.1. 1989, coll. R.K. Singh and 1 &,
Sehor, district Valsad, 6.1.1989, coll. R.K.Singh.

Measurements :
Abdomen  Forewing  Hindwing
Male : 30.00 mm- 41.00 mm- 40.00 mm-
33.00 mm 4250 mm 41.50 mm
Female :  32.00 mm 42.00 mm 41.00 mm

Distribution : Circumtropical and subtropical
in distribution (Throughout India, N.W. Africa,
Nepa, Myanmar, Sri Lanka, Micronesia, Thailand,
West Malaysia, Indonesia and China.

Genus Tramea Hagen

46. Tramea virginia (Rambur) (Map 7)
1773. Libellula chinensis De Geer, Mem. Ins., 3 : 556.

1842. Libellula virginia, Rambur, Ins. Neurop., : 33.

1936. Tramea virginia, Fraser, Fauna Brit. India Odon., 3 .
435-436.

Material examined : 1 2, About 40 kms. on
Ahmedabad road from Adipur, district
Ahmedabad, 12.10.1988, coll. R.K. Singh.

Measurements :

Abdomen
34.00 mm

Forewing  Hindwing

Female - 4950 mm 48.50 mm

Distribution : India (Kangra, Dehra Dun, Bihar
and West Bengal), Myanmar, Taiwan, Thailand,
Micronesia, Indonesia, China and South Japan.
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Remarks : 1t is recorded for the first time from
Gujarat.
Genus Urothemis Brauer
47. Urothemis signata signata (Rambur)
1839. Libellula sanguinea Burmeister, Handb. Ent., 2 : 858.
1842. Libellula signata, Rambur, Ins. Neurop., : 117.

1936. Urothemis signata signata, Fraser, Fauna Brit. India
Odon., 3 : 442-444.

Material examined : 1 2, Ankleshwar, district
Branch, 24.11.1972, coll. G.M. Yazdani.

Measurements :
Abdomen  Forewing  Hindwing
Female :  27.00 mm 38.00 mm 36.00 mm

Distribution : India (Uttar Pradesh), Bihar,
West Bengal, Coorg, South Malabar, Bombay and
Madras), Myanmar, Sri Lanka, Malaysia and
China.

Remarks : 1t is recorded for the first time from
Gujarat. One Cubital nervure in both the wings.
Pterostigma deep yellow in colour and covers 1/
1/2 cells. One row of cells inbetween IRiii &
Rspl. Nodal index :

6-17/7-1
7-5/5-1
Genus Aethriamanta Kirby

48. Aethriamanta brevipennis
(Rambur) (Map 7)

1842. Libellula brevipennis Rambur, Ins. Neurop., : 114.

1936. Aethriamanta brevipennis brevipennis Fraser, Fauna
Brit. India Odon., 3 : 445-447.

1991. Aethriamanta brevipennis, Tsuda, A Distributional list
of world Odonata, : 144.

Material examined : 3 0, Watergate Vadodara,
district Vadodara, 27.11.1973, coll. P.T. Cherian.

Measurements :
Abdomen  Forewing  Hindwing
Male : 16.00 mm- 21.50 mm- 21.00 mm-

16.50 mm 22.00 mm 24.00 mm
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Distribution . India (West Bengal, Bihar,
Assam, Coorg and Malabar), Sri Lanka and
Myanmar.

Remarks : 1t is recorded for the first time from
Gujarat. Nodal index

Key to species and subspecies in Gujarat
Key to the Suborders

1. Eyes well separated; forewing and hindwing
more or less similar in shape and breadth;
wings petiolate .........c.coecinrininnnn Zygoptera

— Eyes not well separated, meeting only at a
point or broadly confluent; forewing and
hindwing not similar in shape and breadth;
wings never petiolate ................... Anisoptera

Key to the Superfamilies of ZYGOPTERA

1. Vein IRiii and RIV + V beginning much nearer
to the node than the arculus ...........cccccneeeee.
........................................ COENAGRIOIDEA

— Veins IRiii + V arising nearer to the arculus
than the node ......coooovvviieeii,
.LESTINOIDEA, LESTIDAE, Lestes Leach

Key to the families of
Superfamily COENAGRIOIDEA

1. The anal vein absent or greatly reduced; cup
varying from a vein to normal length to only
1 cell or so long ............ PROTONEURIDAE

Genus Disparoneura Selys
D. quadrimaculata (Selys)

— The anal vein and cup of normal length ....2

2. Discoidal cell elongate; anal vein separating
from wing border proximal to AC; MA and
IRiii nervures mostly straight and zigzagged
apically or not at all; legs bright orange to
dull reddish in colourPLATYCNEMIDIDAE

Genus Copera Kirby
C. ciliata (Selys)

— Discoidal cell short; anal vein separating from
wing border either proximal to AC or distal to
AC; MA and IRiii nervures zigzagged for greater
part of their length ................ Coenagrionidae
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Key to the genera and species of
family COENAGRIONIDAE

1. Arc situated distal to the level of the distal
antenodal nervure....... .....Agriocnemis Selys

— Arc situated at the level of the distal antenodal
111 87411 4 I TUPR ORI 2

2. Vein ab arising from the hind border of the
wing at the point where ac meets it........... 3

— Vein ab arising from the hind border of the
wing more or less proximal to the point where
AC MEELS It .cceveiiieiieiie e 4

3. A prominent ridge on the frons present; no
postocular coloured spot on the head; head and
thorax uniform colour .......... Ceriagrion Selys

C. coromandelianum (Fabr.)

— No ridge on the frons; postocular coloured
spots always present; head and thorax not of
uniform colour .............. P. seuduagrion Selys

4. Pterostigma of the same colour and shape in
forewing and hindwing of male; dorsal apical
tubercle of segment 10 of male absent ....... 6

— Pterostigma differing in shape and size in fore
and hindwings of male; dorsal apical tubercle
on segment 10 of male present................... 5

5. Postocular coloured spot always present in adult
stage; tubercles on apical border of segment 10
closely opposed .................... Ischnura Charp.

— Postocular coloured spot absent in the adult
stage; tubercles on apical border of segment

10 widely separated by a shallow notch......
.................................. Rhodischnura Laidlaw

[R. nursei] (Morton)

6. Female with a robust ventral apical spine on
segment 8 ... Enallagma Charp.

— Female without a ventral apical spine on
SEEMENE 8 ..oviiiiiiiiieie s 7

7. Tarsal claw-hook of equal length; postocular
coloured spots absent........ Onychargia Selys
O. atrocyana (Selys)
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— Tarsal claw-hooks unequal in length; postocular
coloured spots present; only 8-10 postnodal
nervure in forewing............... Cercion Navas

C. calamorum dyeri (Fraser)
Key to the species of the genus
Pseudagrion Selys
1. Frons reddish or reddish oragne ................... 2
— Frons not reddish or reddish orange ........... 3
2. Vertex reddish orange...... P.r. rubriceps Selys
— Vertex black ............... P bidentatum Morton.

3. Face, frons and vertex black...........cccoovvvieeins
........................................ P hypermelas Selys

— Face, frons and vertex may be blue or green
and marked with black ..o 4

4. Thorax pale blue.......... P. decorum (Rambur)

— Thorax sky blue or green .... P laidlawi Fraser

Key to the species of Ischnura Charp.

1. Abdominal segments 3-6 lemon-colour on
dorsal side; segment 2 not steely metallic blue
on dorsal side............... I. a. aurora (Brauer)

— Abdominal segments 3-6 black on dorsal side;
segment 2 steely metallic blue on dorsal side

2. Posterior lobe of prothorax greatly prolonged
at the middle .... . e. elegans (Vander Lind.)

— Posterior lobe of prothorax not prolonged at
the middle................ I senegalensis (Ramb.)

Key to the species of genus Agriocnemis Selys

1 Labrum metallic-blue; anal appendages
brick-red .................... A.p. pygmaea (Ramb.)

— Labrum non-metallic; anal appendages black
................................. A. splendidissima Laid.

Key to the species of genus Enallagma Charp.

1. Very small species, with abdomen not morve
than 17 mm in length ......... E. parvum Selys
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— Longer species, with abdomen more than 20
mm in length ..o
............. E. cyathigerum cyathigerum Charp.

Key to the species of genus Lestes Leach

1. Thorax with green metallic antehumeral stripes
......................................... L. viridulus Ramb.

— Thorax without metallic markings............... 2

2. Vertex of heaa pale-brown.........cccccrvrinnnne.
.......................................... L. umbrinus Selys

— Vertex of head mat-black ...........c.cvveieieniiil.
.................................... L. thoracicus Laidlaw

Key to the Superfamilies of ANISOPTERA

1. Discoidal cells approximately of the same size
and shape in fore and hindwings and situated
equal distance from the arc; costal and
subcostal antenodal nervures not coinciding
with the two robust primary antenodal present;
middle lobe of labium large and fissured .....
...................................................... Aeshnoidea

— Discoidal cell differing in size and shape in
fore and hindwings; that of forewings situated
far distal of the arc; costal and subcostal
antenodal nervure coiciding the robust primary
antenodals absent; middle lobe of labium very
small, not fissured, broadly overlapped by the
lateral lobes ...... Libelluloidea (Libellulidae)

Key to the families of AESHNOIDEA

1. Eyes broadly cofluent above; Ovipositor present
anal triangle absent ............c........... Aeshnidae

Genus Hemianax Selys
H. ephippiger (Burm.)

— Eyes separately; ovipositor absent; anal triangle
PIESENT c..ovvviviiiiiienieeerieeae s Gomphidae

Key to the genera and species of GOMPHIDAE

I. Hindwing not excavated at base with tornus
rounded imn the male; head and thorax without
markings .......c.o..c.... Amormogomphus Selys

A. kiritschenkoi Bart.
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— Hindwing more or less excavated at base; with
tornus more or less with angulated; head and
thorax with brownish black lines..................
................................ Paragomphus (Cowley)

P. Lineatus (Selys)

Key to the genera and species of Libellulidae

1. Base of discoidal cell in hindwing widely distal
to level of arc; costal side of discoidal cell in
forewingx markdly angulated, so that the cell
is four sided; anal loop present but very small;
discoidal field beginning with only 1 row of
cells; discoidal cell in hindwing entire .........

........................................ Tetrathemis Brauer

T platyptera Selys

— Base of discoidal cell in hindwing at the level
of arc or but a shade distal; costal side of
discoidal cell in forewing not angulated; anal
loop elongate; discoidal field beginning with
2 or more rows of cells........ccocevvvncninnnnns 2

2. Sectors of arc separated from origin; feebly
developed primary antenodal nervure present

— Sectors of arc fused at their origin; primary
antenodal nervures absent..........c...ccoceveenene. 4

3. Subtrigone in forewing entire; small size

SPECIMENS ...vvevveverrennennn Aethriamanta Kirby
A. brevipennis (Rambur)

— Subtrigone in forewing 3 celled; large size
SPECIMENS ..ovriuveriierreinieiiniieerecrereenese e

U.s. Signata (Rambur)

4. Apex of loop in the wings open; an apalescent
white spot in the middle of the hindwing
PreSeNnt ......ccccevvvveerveenrevennenens Tholymis Hagen

T tillarga (Fabr.)

— Apex of loop in the wings closed; an apalescent
white spot in middle of the hindwing absent

— Distal antenodal nervure in forewing
INCOMPIELE ..o 7
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6. Small size specimens; only 6 antenodal nervures
in forewings ..........cccovuennene, Acisoma Rambur

A. p. panorpoides Rambur.

— Medium size specimens, not less than 12
antenodal nervures in forewing.....................
........................................ Orthetrum Newman

7. Lobes of prothorax with long hairs.............. 8
— Lobes of prothorax without long hairs ....... 9

8. Borders of discoidal field in forewings
(Nervures MA and CUii) converging strongly
at wing border .............. Sympetrum Newman

S. commixtum (Selys)

— Borders of discoidal field (Nervures MA and
CUii) in forewing diverging widely at wing
border........coevvviiiiiiiiee, Diplacodes Kirby

9. Discoidal field converging at wing border ... 10

— Discoidal field parallel or divergent at wing
DOrder......cviveiiiicieciccee e 11

10. Nervure IRiii present inbetween Rii and Riii
................................................ Rantala Hagen

P. flavescens (Fabr.)

— Nervure [Riii absent inbetween Rii and Riii
............................................. Trithemis Brauer

11. Pterostigma unequal in forwing and hindwing;
large blackish- brown spot present at the base
Of WINES..cooviiiiienieiier i, Tramea Hagen

T virginia (Ramb.)

— Pterostigma equal in size in fore and hindwings
12

..................................................................... -

12. Pterostigma bicoloured (Black with White end)
......................................... Bradinopyga Kirby

B. geminata (Ramb.)

-

— Pterostigma unicoloured ............coceeiinn. 13

13. More than one cubital nervure present in all
WINES oo Neurothemis Braucr

— Only one cubital nervure present in all wings
..................................................................... 14

14. Variable coloured specimens; base of wings



rarely marked with pale yellow; 2 rows of cells
present in between IRiii and Rspl ................
........................................ Potamarcha Karsch

P. congener (Ramb.)

— Red or pale yellow specimens; basal or medial
yellow marking present on wings ............. 15

15. Broad reddish yellow medial marking present
on the wings............... Brachythemis Brauer

B. contaminata (Fabr.)

— Small basal yellow marking present at the base
of the wings ........ccee... Crocothemis Brauer

C.S. servilia (Drury)

Key to the species of genus Orthetrum Newman

[. Males coloured some shade of red or violaceous
red due to a thin overlying pruinescens; frons
blue black anteriorly .........cccocconiiiiininiinncns
.................. O. pruinosum neglectum (Ramb.)

— Males coloured brown or blacmk with yellow
markings; often pruinosed ..............ccocenen. 2

2. Abdomen enormously swollen at base and then
abruptly slimmed and compressed laterally to
the end; black marked with greenish-yellow;
never pruinosed .............. O. s. sabina (Drury)

— Abdomen variable but never vary slim nor
compressed laterally; mostly with pruinosed
abdomen and thorax ..o 3

3. Moderately large species with face black or
frons blackish anteriorly; membrane black ...
....................................... O. glaucum (Brauer)

— Smallest species of the genus, with face and
frons greyish-green or bluish; membrane dark
brown bordered with black ........ccceouvereeinnnnne.
................................... O. taeniolatum (Schn.)

Key to the species of genus Neurothemis Brauer

1. An opalescent white band in the wings absent;
base of wings pale yellow..........ccccoeviennil,
e N. in intermedia (Ramb.)

— An opalescent white band in the wings present;
base of wings broadly black .........................
.......................................... N. t. tullia (Drury)
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Key to the species of genus Trithemis Brauer

1 Legs very long and spidery; pterostigma
bicolorous; body yellow marked with black
................................... T pallidinervis (Kirby)

— Legs ordinary length; pterostigma unicolorous;
body colour variable ............cccoevvrciniinniennens 2

2. Thorax and abdomen bright virmilon-red; base
of hindwing bright orange. T K. Kirbyi Selys

— Thorax and abdomen may be violaceous - black
or violaceous Crimson ...........cceeeevveeeecevennnne 3

3. Base of hindwings with a small dark-brown
spot; neuration black ........ T festiva (Ramb.)

— Base of hindwings with small reddish-brown
spot; neuration crimson .... 7. aurora (Burm.)
Key to the species of genus Diplacodes Kirby

1. Anal appendages black.........ccovveviiincnnannen.
................................... D. lefebvrei (Rambur)

— Anal appendages yellow .......c.ccceevvinvennnn.
.................................... D. trivialis (Rambur)

A CLASSIFIED LIST OF ODONATA SO
FAR RECORDED FROM GUJARAT

A classified list of Odonata known from
Gujarat is provided and is arranged systematically.
Species marked with an astrix (*) are recorded
for the first time from the state.

Order ODONATA
Suborder ZYGOPTERA
Superfamily COENAGRIOIDEA

Family PLATYCNEMIDIDAE
Genus Copera Kirby
1. *Copera ciliata (Selys)

Family COENAGRIONIDAE
Genus Pseudagrion Selys

2. Pseudagrion decorum (Rambur)
3. P. hypermelas Selys
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4. *Pr. rubriceps Selys
5. *P. laidlawi Fraser

6. P. bidentatum Morton

Genus Ceriagrion Selys
7. Ceriagrion coromandelianum (Fabr.)

Genus Ischnura Charpentier

8. Ischnura senegalensis (Rambur)
9. I.a. aurora (Brauer)

10. *Le. elegans (Vander Linden)

Genus Rhodischnura Laidlaw
11. Rhodischnura nursei (Morton)

Genus Enallagma Charpentier
12. Enallagma parvum Selys
13. *E.c. cyathigerum Charpentier

Genus Agriocnemis Selys
14. Agriocnemis p. pygmaea (Rambur)
15. *4. splendidissima Laidlaw

Genus Cercion NAVAS
16. *Cercion calamorum dyeri (Fraser)

Genus Onychargia Selys
17. *Onychargia atrocyana (Selys)

Superfamily LESTINEOIDEA
Family LASTIDAE

Genus Lestes Leach

18. Lestes thoracicus Laidlaw
19. L. umbrinus Selys

20. *L. viridulus Rambur

Family PROTONEURIDAE

Genus Disparoneura Selys

21. *Disparoneura quadrimaculata (Rambur)

Suborder ANISOPTERA
Superfamily AESHNOIDEA
Family GOMPHIDAE

Genus Paragomphus Cowley
22. *Paragomphus lineatus (Selys)

Genus Anormogomphus Selys

23. *4Anormogomphus kirritschenkoi Bartenef

Family AESHNIDAE

Genus Hemianax Selys
24. Hemiunax ephippiger (Burmeister)

Superfamily LIBELLULOIDEA
Family LIBELLULIDAE

Genus Tetrathemis Brauer
25. *Tetrathemis platyptera Selys

Genus Potamarcha Karsch
26. *Potamarcha congener (Rambur)

Genus Orthetrum Newman

27. Orthetrum taeniolatum (Schneider)
28. O.s sabina (Drury)

29. *O. glaucum (Brauer)

30. O. pruinosum neglectum (Rambur)

Genus Acisoma Rambur

31. *Acisoma panorpoides panorpoides Rambur

Genus Diplucodes Kirby
32. Diplacodes trivialis (Rambur)
33. P. lafebvrei (Rambur)

Genus Crocothemis Brauer
34. Crocothemis s. servilia (Drury)

Genus Bradinopyga Kirby
35. *Bradinopyga geminata (Rambur)

Genus Brachythemis Brauer
36. Brachythemis contaminata (Fabricius)

Genus Neurothemis Brauer

37. *Neurothemis is. intermedia (Rambur)
38. *N.t. tullia (Drury)

Genus Sympetrum Newman
39. Sympetrum commixtum (Selys)

Genus Trithemis Brauer
40. Trithemis aurora (Burmeister)
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41. T festiva (Rambur)
42. T. pallidinervis (Kirby)
43. *T. k. Kirbyi Selys

Genus Tholymis Hagen
44. Tholymis tillarga (Fabricius)

Genus Pantala Hagen
45. Pantala flavescens (Fabricius)

Genus Tramea Hagen
46. *Tramea virginia (Rambur)

Genus Urothemis Brauer
47. *Urothemis s. signatu (Rambur)

Genus Aethriamanta Kirby
48. *Aethriamanta brevipennis (Rambur)

SUMMARY

Altogether 48 species and subspecies of
Odonata belonging to 30 genera under 7 families
and 2 suborders are recorded from Gujarat. Of
these, 23 species and subspecies belonging to 4
families of suborder Zygoptera and 3 families of
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suborder Anisoptera are recorded for the first time
from the State. Family Coenagrionidae
(Zygoptera) representing 16 species and
subspecies and family Libellulidae (Anisoptera)
representing 27 species and subspecies, have
largest representation. Keys have been formed for
various categories of taxa. A comprehensive
classified list of taxa of Odonata known from
Gujarat is also provided.
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INSECTA : ISOPTERA (TERMITES)

N.S. RATHORE AND N. TAK
Desert Regional Station, Zoological Survey of India, Pali Raod, Jhalamand, Jodhpur-342 005 (Rajasthan)

INTRODUCTION

Termites are known to us from olden times as
“Kashtaharika” (Wood Feeders) in ancient Sanskrit
literature. They are commonly called white ants,
which is a misnomer, since they are classified
under order Isoptera and not under Hymenoptera.
They are small to medium sized, soft bodied,
social and polymorphic forms (workers, soldiers,
king and queen), which exhibit division of labour,
performing different biological functions, live in
highly organised integrated units the societies or
colonies.

They cause extensive damage to agriculture
crops, vegetables, horticulture, plants and forest
trees. They also cause serious damage to stores,
library books, timber and bamboo depots, wood
work in houses and buildings, furniture, plastic
and electric cables, in air fields etc. The annual
losses so caused by their depredation amount to
crores of rupees.

Out of about 2865 different species of termites
known from the world, 348 have been reported
from Indian region.

Gujarat is the western most pocket state on
the west coast of India lying between Lat. 20°1'
-24"6'N and Long. 68"2'- 75°0' E approximately.
It has about 1,95,984 sq km of area, including
nearly 62,180 sq km of desert portion. Gujarat
state includes wide variation in the topographical,
climatic and edaphic conditions and offers an
interesting area for faunal diversity.

The termite fauna of Gujarat have been worked
out time-to-time and earliest known record is
perhaps that of Holmgren (1913), who described
5 species. Chatterjee and Thakur (1968) recorded

3 species. Roonwal (1973) described the mound
structure, fungus camb and primary reproductives
of Odontotermes brunneus (Hagen). Thakur (1976,
1981), has reported 5 species of genus
Odontotermes. Later Thakur (1989, 1991) added
33 species to the already known composition, out
of these 6 new species are described.

The authors carried out intensive and extensive
surveys covering all the 19 districts of Gujarat
state from year 1988 to 1993 and collected about
300 lots of termite material. The recent study and
identification of collections further added one new
species, 13 new records and extension of range of
many species within the state. Altogether now 60
species of termites belonging to 16 genera under
4 families and 8 sub families have been reported
from Gujarat state. Species recorded earlier have
also been included in the text, so as to make the
account more comprehensive. Details of material
studies along with reference, diagnostic characters,
body measurements and distributions are indicated
under each species in the systematic accounts of
present contribution. Running keys to family,
genera and species are,also provided.

A CLASSIFIED LIST OF TERMITE
(ISOPTERA) SO FAR RECORDED FROM
GUJARAT STATE

Family | KALOTERMITIDAE Froggatt
1. Neotermes fletcheri Holmgren & Holmgren
2. Cryptotermes bengalensis Snyder
3. Cryptotermes daulti* Rathore
Family II HODOTERMITIDAE Desneux
Subfamily (i) HODOTERMITINAE Desneux

4. Anacanthotermes macrocephalus Desneux
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Family 1II RHINOTERMITIDAE Froggatt

Subfamily (i)) PSAMMOTERMITINAE
Holmgren

5. Psammotermes rajasthanicus Roonwal & Bose
Subfamily (iii) COPTOTERMITINAE
Holmgren
6. Coptotermes heimi (Wasmann)
7. Coptotermes kishori Roonwal & Chhotani
Subfamily (iv) HETEROTERMITINAE
Froggatt
8. Heterotermes gertrude* Roonwal
9. Heterotermes indicola (Wasmann)
10. Heterotermes malabaricus Snyder

Family IV TERMITIDAE Westwood
Subfamily (v) AMITERMITINAE Kemner
11. Speculitermes cyclopes Wasmann

12. Speculitermes dharwarensis* Roonwal &
Chhotani

13. Speculitermes sinhalensis Roonwal & Sen-
Sarma

14. Speculitermes triangularis Roonwal & Sen-
Sarma

1S. Synhamitermes labioangulatus Thakur
16. Synhamitermes quadriceps Wasmann
17. Amitermes belli (Desneux)

18. Eremoternes dehraduni* Roonwal & Sen-
Sarma

19. Eremotermes fletcheri Holmgren & Holmgren
20. Eremotermes neoparadoxalis Ahmad

21. Eremotermes paradoxalis Holmgren

22. Eremotermes sanyuktae Thakur

23. Microcerotermes beesoni Snyder

24. Microcerotermes cameroni Synder

25. Microcerotermes dumasensis Thakur

26. Microcerotermes heimi Wasmann

27. Microcerotermes palestinensis Spaeth
28. Microcerotermes raja* Roonwal & Bose
29. Microcerotermes sakesarensis* Ahmad

30. Microcerotermes tenuignathus Holmgren

(*) Asteriks are marked as new records
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Subfamily (vi) TERMITINAE Sjostedt
31. Angulitermes dehraensis* (Gardner)
32. Dicuspiditermes incola* (Wasmann)
Subfariily (vii) MACROTERMITINAE

Kemner

33. Odontotermes anamallensis* Holmgren &
Holmgren

34. Odontotermes assmuthi Holmgren

35. Odontotermes bellahunisensis Holmgren &
Holmgren

36. Odontotermes bhagwathi * Chatterjee &
Thakur

37. Odontotermes brunneus (Hagen)

38. Odontotermes distans Holmgren & Holmgren
39. Odontotermes feae* (Wasmann)

40. Odontotermes giriensis Roonwal & Chhotani
41. Odontotermes girnarensis Thakur

42. Odontotermes gurdaspurensis Holmgren &
Holmgren

43. Odontotermes horai * Roonwal & Chhotani
44, Odontotermes indicus Thakur

45. Odontotermes kushwahai* Roonwal & Bose
46. Odontotermes latiguloides Roonwal & Verma
47. Odontotermes lokanandi Chatterjee & Thakur

48. Odontotermes malabaricus* Holmgren &
Holmgren

49. Odontotermes microdentatus Roonwal &
Sen-Sarma

50. Odontotermes obesus (Rambur)
51. Odontotermes paralatiguloides Thakur
52. Odontotermes redemanni (Wasmann)
53. Odontotermes sasangirensis Thakur
54. Odontotermes wallonensis (Wasmann)
55. Microtermes incertoides Holmgren
56. Microtermes mycophagus (Desneux)
57. Microtermes obesi Holmgren
58. Microtermes unicolor Snyder
Subfamily (viii) NASUTITERMITINAE Hare
59. Trinervitermes biformis (Wasmann)
60. Trinervitermes fletcheri Chatterjee & Thakur
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Key to the families of the ISOPTERA
(Termites) of Gujarat

Key to Imago Caste
1. Fontanelle absent ............ccccoviiiiniiiinnnnn. 2
— Fontanelle present..........ccccooovvvcciiinenenn. 3

2. Ocelli absent; right mandible with a small
subsidiary tooth at he base of the anterior
cutting edge of the first marginal teeth; left
mandible with three marginal teeth; cerci long,
with 3-8 segments ...... HODOTERMITIDAE

— Ocelli present; right mandible never with a
subsidiary tooth; left mandible with two
marginal teeth; Cerci short, with 2 segments
.................................... KALOTERMITIDAE

3. Fontanelle without plate; right mandible with a
distinct subsidiary tooth at the base of the
anterior cutting edge of the first marginal teeth;
left mandible always with three marginal teeth;
forewing scales large overlapping the hindwing
scales; wing membrane reticulate .................

RHINOTERMITIDAE

— Fontanelle with plate; right mandible with a
minute subsidiary tooth; left mandible with
1-2 marginal teeth; forewing scales small, not
overlapping the hindwing scales; wing
membrane not reticulate ....... TERMITIDAE

Key to Soldier Caste

1. Head without Fontanelle and frontal gland; eyes
present; mandibles with prominent marginal
tEELh Lo 2

— Head with Fontanelle and frontal gland; eyes
if present dot like; mandibles with or without
marginal teeth.........ccooeveeinniniiciinin, 3

2. Cerci long, with 3-8 segments; antennae with
22-32 segments ........... HODOTERMITIDAE

— Cerci short, with 2 segments; antennae with

10-18 segments. ........ KALOTERMITIDAE
3. Pronotum flat ............. RHINOTERMITIDAE

— Pronotum saddle-shaped ...... TERMITIDAE
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Key to the genera

1 (2). Head-capsule longish; not phragmotic,
mandible comparatively long ................

2 (1). Head-capsule short, phragmotic, truncated
in front, almost black anteriorly, with
comparatively short mandibles.................

Cryptotermes

3 (4). Larger species (10 16 mm long) eye spots
prominent ........c.ccc...... Anacanthotermes

4 (3). Smaller species (7.4 8.3 mm long) eye
spot absent; mandible with several large to
small well defined teeth on the inner margin,
soldiers trimorphic ........... Psammotermes

5 (6). Head-capsule oval shaped; Fontanelle large,
circular and lying medially at the anterior
(11 F: 171 ORI U Coptotermes

6 (5). Head-capsule subrectangular; Fontanelle
small lying at the middle of head dorsum
........................................... Heterotermes

7 (8). Mandilbes with inner margin serrated ....
..................................... Microcerotermes

9(10). Head-capsule with frontal protuberance;
mandibles slender, weakly incurved
apically .....cooovvveieiieie Eremotermes

10(9). Head-capsule without protuberance;
mandibes strongly built ..................... 11

11(12). Clypeus bilobed, frontal projection absent
............................................... Amitermes

12(11). Clypeus not bilobed, frontal projection
Present .....coooveeeviivececennns Angulitermes

13(14). Soldier caste rare; pronotum strongly
saddle-shaped; anterior lobe larger than
posterior lobe; worker and alates with
large prominent circular ocellus like
mid-dorsal spot on head ........cc.cocovuv....

14(13). Soldier caste common; pronotum rather
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weakly saddle-shaped; anterior lobe
smaller than posterior lobe; worker and
alates without mid-dorsal spot on head.
........................................ Synhamitermes

15(16). Mandilbe short, thin, delicate; soldier
smaller than worker, smaller species....
........................................... Microtermes

16(15). Mandible strongly asymmetrical,
antero-lateral corners of head produced
into tubercle like projection...............
................................... Dicuspiditermes

17(18). Mandibles large and generally strong,left
mandible with tooth, soldier usually
larger than worker. Larger species .......
......................................... Odontotermes

18(17). Mandilbes degenerated, non-functional,
head-capsule produced into a nasus;
soldier dimorphic ........... Trinervitermes

Key to the species of genus
Heterotermes Froggatt

Soldiers

1(4). Generally larger in size. Head strongly
diverging in front. Pronotum flat, anterior
and posterior margins with a weak notch in
middle. Antennal segments 12-17.
Head-length to base of mandibles 1.50-1.78
and width of head 0.97-1.05 mm ............
.............................. H. gertrudae Roonwal

2(3). Pronotum distinctly notched both at anterior
and posterior margin; antennal segments
generally more than 14. Head-length to the
base of mandibles 1.33-1.77 mm Head-width
0.83-1.00 MM ceoeeviiiriiiceeec e,

3(2). Posterior margin of pronotum nearly straight
or with an inperceptable emargination;
antennal segments 12-14. Head-length to
base of mandibles 1.23-1.54 mm Head-width
0.77-0.95 mm Smaller species ..................
H. malubaricus (Snyder)

4(1). Generally smaller species. Head either not
or very weakly diverging in front.
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Head-length 1.3-1 77 mm Head-width
0.83-1.00 MM . .coocivieieiiiereeeeeeee 1

Key to the species of genus
Coptotermes Wasmann

Soldiers

1(2). Waist of postmentum lying in the middle of
line connecting the level of maximum width
and the hind margin. Postmentum with
minimum width larger (0.25-0.34 mm) ...
................................. C. heimi (Wasmann)

2(1). Waist of postmentum lying below the middle
of line connecting the level of maximum
width and the hind margin. Postmentum
with minimum width smaller (0.23-0.25
mm) ....C. kishori Roonwal and Chhotani

Key to the species of genus Speculitermes
Wasmann

Workers

1(2). Soldier caste present, mid-dorsal spot on
head smaller (maximum diameter
0.075-0.11 mmM) .ooovvniiiiiiiieeeciec e
...... S. sinhalensis Roonwal & Sen-Sarma

2(1). Soldier caste absent, mid-doral spot large,
always more than 0.11 mm.................... 3

3(4). Mid-dorsal spot circular, well defined
(maximum diameter 0.15-0.18 mm ..........
.................................. S. cyclops Wasmann

4(3). Mid-dorsal spot triangular, ill-defined and
large (mximum diameter 0.21- 0.28 mm)
.... S. triangularis Roonwal & Sen-Sarma

5(4). Mid-dorsal spot rounded, smaller (ma ximum
diameter 0.11-0.13 mm). Larger species.
Head-width 1.20-1.40mm ...........ccoc.........

..... S. dharwarensis Roonwal & Chhotani

Key to the species of genus
Synhamitermes Holmgren

Soldiers

1(2). Smaller species. Anterior margin of pronotum
not notched in the middle. Labrum



RATHORE AND TAK : Insecta : Isoptera (Termites)

tongue-shaped. Length of mandibles
0.45-0.50 mm .. S. quadriceps (Wasmann)

2(1). Larger species. Anterior margin of pronotum
notched in the middle. Labrum pentagonal.
Length of mandibles 0.68-0.70 mm.........

.......................... S. labioangulatus Thakur

Key to the species of genus
Eremotermes Silvestri

Soldiers

1(2). Tooth prominent, straight and pointed. Third
segment of antenna shortest ......................
E. sanyuktae Thakur

2(1). Tooth backwardly directed, not straight.
Second segment of antenna shortest...... 3

3(4). Mandibles distinctly larger than head-capsule
(head-mandilbular index 1.12 and above);
mandibles tooth weak to absent; when
present placed below the middle of mandible
E. neoparadoxalis Ahmad

4(3). Mandibles either subequal or shorter than
head-capsule (Head-mandibular index
usually 1.00 or below); mandibular tooth
prominent and placed in the middle of

Mandible .....ooovvvveeieeeeeen 5

5(6). Larger species (maximum head-width
0.80-0.85 mm; pronotum maximum width
0.50-0.55 mm); mandibles subequal to
head-length (head-mandibular index
1.00-1.05 MM) .oeoiiiirs e

........ E. fletcheri Holmgren & Holmgren

6(5). Smaller species (maximum head-width
0.68-0.75 mm; maximum width of
pronotum 0.40-0.45 mm); mandibles
distinctly shorter than head-length
(head-mandibular index 0.78-0.98 mm)...

.......................... E. paradoxalis Holmgren

Key to the species of genus
Microtermes Wasmann

1(2)

Antennae with 15 segments; labrum
tongue-shaped ..............coeeee. e
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2(1) Antennae with 14 segments; labrum lancet
shaped, with a distinct triangular tip.

3(4) Labrum comparatively narrow at tip .........
......................... M. incertoides Holmgren

4(3) Labrum comparatively broad at tip.

5(6) Head-capsule modcrately hairy; second
segment of antennae equal to the combined
length of third and fourth segments .........

M. obesi Holmgren

6(5) Head-capsule densely hairy; second segment
of antennae shorter than combined length of
third and fourth segments ............cc.cceeeee.
..................................... M. unicolor Snyder

Key to the species of genus
Trinervitermes Holmgren

Soldier major

2(1) Antennae with 14 segments; in 14 segmented
condition, segment 3 about 1.5 times of 2.
Pronotum markedly invaginated at anterior
MATIN c.evieireeitenrie et ae e e e sbee s e e
............. T fletcheri Chatterjee and Thakur

1(2) Antennae 12 to 14 segmented; in 14
segmented condition segment 3 slightly
longer than 2. Pronotum weakly invaginated
at anterior Margin .........ccceveeeeeevueneneneennas
.............................. T biformis (Wasmann)

Soldier minor

1(2) Anterior margin of pronotum without any
emargination ........... T biformis (Wasmann)

2(1) Anterior margin of Pronotum weakly to
deeply emarginated ..........ccooeeieiiniiinnnnn
............ T. fletcheri Chatterjee and Thakur

Key to the species of genus
Odontotermes Holmgren

(O. dehraduni is known only from imago, and
hence not included in the key)

Soldier

1(24) Antennae distinctly darker distally and paler
basally.
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2(5) Tooth on the left mandible placed near the
apices; tooth-index less than 0.28 mm.

3(4) Head capsule densely pilose; head-
mandibular index more 0.60-0.68 mm ....
........................... O. sasangirensis Thakur

4(3) Head capsule moderately pilose;
head-mandibular index less 0.50-0.59 mm
......... O. giriensis Roonwal & Chhotani

5(2) Tooth on left mandible placed near apical
third; tooth-index always more than 0.28
mm.

6(11) Postmentum extraordinarily wide; sides
strongly arched (broad postmentum group).

7(8) Mandible shorter (0.55-0.89 mm);
head-mandibular index lower (0.54-0.63
mm) ..O. lokanandi Chatterjee & Thakur

8(7) Mandible longer (0.74-0.89 mm);
head-mandibular index higher (0.68-0.79
mm),

9(10) Mandible longer (0.79-0.89 mm);
head-mandibular index higher (0.75-0.79
mm) ..O. latiguloides Roonwal & Verma

10{9) Mandible shorter (0.74-0.78 mm);
head-mandibular index lower (0.66-0.76
mm) ........... O. paralatiguloides Thakur

11(6) Post-mentum not wide; sides sub-parallel to
weakly arched.

12(13) Head and body less hairy; antennae with
16-17 segments; mandible comparatively
less stout and long; labrum narrowing
anteriorly; post-mentum laterally
SUbSLraight ....c.ooveceviiieriniciee e
O. bellahunisensis Holmgren & Holmgren

13(14) Left mandibular tooth minute, rudimentary;
mandible substraight, long, slender and
very slightly bent inwards near distal tip;
post-mentum laterally weakly arched ....
O. microdentatus Roonwal & Sen-Sarma

14(15) Head capsule subrectangular laterally,
almost parallel upto the base of antennae

O. gurdaspurensis Holmgren & Holmgren

State Fauna Series 8: Fauna of Gujarat

15(16) Head capsule oval, distinctly narrowed
anteriorly.

16(17) Mandible longer; outer margin strongly
bent near the basal third; index mandible
length/ head length to base of mandible
0.69-0.79 MM ..c.ocoovviniiiiririniiiieines

17(18) Mandible short, slender, with weakly
curved outer margin; index mandible
length/ head length 0.59-0.68 mm; labrum
short, broadly rounded anteriorly .........
............................... O. obesus (Rambur)

18(19) Head capsule sub-rectangular; tooth on left
mandible placed near the distant end of
the middle one-third portion

19(20) Head-capsule with sides almost parallel in
the middle; inner margin of left mandible
beyond the tooth strongly incurved; index
mandible length/ head length to base of
mandible 0.56-0.62 mm, tooth on left
mandible forwardly placed (tooth distance
0.33-0.45 mm); mandible tooth index
0.34-0.42 mm.

20(21) Head-capsule with sides convex in the
middle; inner margin of left mandible
beyond the tooth sickle-shaped; index
mandible length/ head length to base of
mandible 0.61-0.67 mm; tooth on left
mandible not much forwardly placed
(tooth distance 0.43-0.50 mm); mandible
tooth index 0.41-0.44 mm.......................

21(22) Head-capsule with sides almost parallel in
the middle; inner margin of left mandible
beyond the tooth strongly incurved .......
.............................. O. brunneus (Hagen)

22(23) Tooth distance from the ti p of left mandible
0.34-0.38 mm; tooth index less (0.34-0.39
mm); antennae 16-segmented .................
............................. O. girnarensis Thakur

23(24) Tooth distance from the tip of left mandible -
0.43-0.53 mm; tooth index high (0.43-0.53
mm); antennae 16-17 segmented ...........
..................... O. wallonensis (Wasmann)
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24(1) Antennae uniformly coloured, not darker
distally.

25(26) Inner margin anterior to tooth on the left
mandible wavy, parrot’s beak-like; smaller
species; distance of tooth from the tip of
mandible 0.28-0.35 mm; mandible tooth
index 0.33-0.37 MM ..ccoverviirceriiines
............................ O. assmuthi Holmgren

26(27) Inner margin anterior to tooth on the left
mandible not wavy; comparatively larger
species; distance of tooth from the tip of
mandible 0.38-0.50 mm; mandible tooth
index 0.34-0.43 mm......ccevvevniriniennenne
O. malabaricus Holmgren & Holmgren

27(28) Angle between the tooth and inner margin
of left mandible much wider (nearly 90°);
tips weakly incurved; tooth sharply
pointed.

28(29) Angle between the tooth and inner margin
of left mandible distinctly acute; tips
strongly incurved; tooth bluntly pointed
O. anamallensis Holmgren & Holmgren

29(30) Tooth on left mandible placed a little below
the middle; mandible tooth index 0.51-0.55
mm; smaller Species ..........ccevviiiienncns
....... O. bhagwathi Chatterjee & Thakur

30(31) Tooth on left mandible rudimentary and
placed near the basal third; mandible tooth
index 0.58-0.66; comparatively larger
species; antennae 17-segmented.............
......... O. distans Holmgren & Holmgren

31(32) Tooth on left mandible minute and placed
at basal third of mandible; antennae 16-17
segmented.

32(33) Head capsule with sides almost parallel;
tooth distance from tip of mandible
0.63-0.68 mm; mandible tooth index
0.60-0.66 mm; head length with mandible
2.70-3.30 mm; tooth on left mandible
PrOMINENt ..covviivrviniiniinirce e
............... O. horai Roonwal & Chhotani

33(34) Head capsule with sides not parallel; tooth
distance from tip of mandible 0.62-0.80
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mm; mandible tooth index 0.50-0.55 mm;
head length with mandible 3.45-4.35 mm;
tooth on left mandible very prominent

................................... O. indicus Thakur

34(35) Tooth on left mandible placed near the
proximal end of middle one-third;
mandible tooth-index 0.56-0.60;
head-capsule widest in the middle.

35(34) Tooth on left mandible placed near the
middle; mandible tooth-index 0.50-0.54;
head-capsule widest near the posterior
third .o O. feae (Wasmann)

SYSTEMATIC ACCOUNT

Class INSECTA
Order ISOPTERA
Family | KALOTERMITIDAE

1. Neotermes fletcheri Holmgren & Holmgren

Calotermes / Kalotermes (Neotermes ) fletcheri
Holmgren & Holmgren :

1917. Calotermes / Kalotermes (Neotermes) fletcheri : K.
Holmgren and N. Holmgren. AMem. Dept. Agric. India
(Lnt.), Calcutta, 5(3) : 139. Imago, soldier and
pseudoworker. Type-locality : South India : Coimbatore
(Tamilnadu).

1934, Calotermes / Kalotermes (Neotermes) fletcheri : V.
Margabandhu. J. Bombay nat. Hist. Soc., 37(3) : 702.

Neotermes fletcheri Holmgren & Holmgren

1949. Neotermes fletcheri : Y. E. Snyder. Smiths. Misc. Coll.,
Washington, 112 : 25.

1989. Neotermes fletcheri : M. L. Roonwal and O. B.
Chhotani, The Fauna of Indian and the adjacent
countries, Isoptera (Termites). Vol. I : 231-236.

Caste known soldier and

pseudoworker.

Imago,

Material examined : One vial with 3 soldiers
and several pseudoworkers from a mango tree, in
Kunta village, Valsad (Bulsar), Gujarat, coll. M.
L. Thakur, 8.10.1965.

Diagnostic characters : Soldiers : Head-capsule
castaneous brown, antennae and labrum brownish,
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mandible black, reddish brown basally; pronotum
paler than head. Head and body sparsely hairy.
Total body length 7.90-9.0 mm; Y-suture present,
eyes whitish, oval, ocelli absent, mandible short
and stout, length 1.50-1.65 mm. Left mandible
with 5 and right with 2 tooth.

Distribution : India : Tamilnadu; Coimbatore,

Kerala : Nilambur; Gujarat : Kunta village,
Valsad.
Elsewhere : Bangladesh.

Remarks : The Specimens from Valsad
(Gujarat) are distinctly smaller in size.

2. Cryptotermes bengalensis (Snyder)

1934. Kalotermes (Cryptotermes) bengalensis : T. E. Snyder,
Indian For. Rec., 20(2) : 4-6. Imago, Soldier.
Type-locality : Sunderbans (Bengal).

1949. Cryptotermes bengalensis . T. E. Snyder, Smiths. Misc.
Coll., 112 : 38.

1989. Cryptotermes bengalensis : M. L. Roonwal and O. B.
Chhotani, The Fauna of India and the adjacent

countries, Isoptera (Termites). Vol. I : 373-377.

Caste known soldier and

pseudoworker.

Imago,

Material examined : two vials with soldiers
and pseudoworkers from Kaprada Teak plantation
near water tank (Valsad district). N.S. Rathore
coll., 27.12.1980.

Diagnostic characters Soldier
Head-capsule generally dark brown almost
black in front, short, thick and phragmotic. Eyes
present, smaller and oval. Antennae with 11-15
segments. Mandibles short stout, triangular and
prominently humped, each mandible with 2
weak to prominent marginal teeth. Total body
length 3.8-6.2 mm and maximum Head-width
1.08-1.37 mm Pronotum weakly narrower to
somewhat broader than head (length 0.70-0.90
and width 1.00-1.30 mm). Abdomen hairy,
oblong. Pseudoworker : Head and body pale
yellowish, thinly hairy. Total body length 4.4
-6.0 mm. Head-capsule subcircular. Eye-spots
present. Antennae 12-14 segmented. Pronotum
narrower than head-casule (length 0.53-0.66 and
width 0.97-1.00 mm).

State Fauna Series 8: Fauna of Gujarat

Distribution : From the Indian sub region it is
reported from India : Assam, Tripura, West
Bengal, Orissa, Madhya Pradesh, Uttar Pradesh,
Gujarat, Karnataka states and Andaman and
Nicobar Islands.

Elsewhere : Sri Lanka and Bangladesh.

3. Cryptotermes daulti Rathore

1994. Cryptotermes dualti : N.S. Rathore, Hexapoda, 6(1) :
19-32, Imago, Soldiers and Pseudoworker.
Type-locality : Taranga hills, Danta, Mahesana, Gujarat,
India.

Caste known : Imago, soldier, pseudoworker.

Material examined : One vial with 5 imagoes,
many soldiers, pseudoworkers from a tree trunk
of Dhak, Taranga hills, 32 km south of Danta, NE
of Mahesana, Gujarat, N.S. Rathore coll.,
23.ii.1992.

Diagnostic characters : Imago : Head and body
pale brown. Head oval, dorsum with very faint
epicranial suture or sometimes not at all clear but
a white mid-dorsal, V-shaped mark clearly visible
on mid-dorsum at level of compound eyes or
slightly above. Ocelli some what broader,
minimum diameter 0.07-0.09 mm and widely
separated from antennae (minimum
Ocellus-antennal distance 0.17-0.20 mm. Antennae
with 14 segments. Soldier : Head reddish brown
in posterior region and forehead almost black.
Head sparsely and body moderately pilose.
Head-capsule subrectangular, short thick and
truncated in front, Frontal ridge prominent,
concave and strongly pushed back, not
overhanging the frons. Frons prominently
incurved, vertex with a median depression just
behind the frontal ridge; 2 knob-like tubercles
present on either side; epicranial sutures present.
Fontanelle and ocelli absent but two lateral oval
eye-spots present one on either side. Antennae
with 10-13 segments.

Distribution : Known only from type-locality.
India : Gujarat, Taranga hills 32 kms south from
Danta and 60 kms NE of Mahesana district.

Remarks : 7 species including the present one
are known from Indian region.
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Family I HODOTERMITIDAE
Subfamily (i) HODOTERMITINAE

4. Anacanthotermes macrocepahalus (Desneux)

1906. Hodotermes macrocepahalus : J. Desneux, Ann. Soc.
Entomol. Belg., Brussels, 49(12) : 344-348. Imago
soldier and worker. Type-locality : Karachi (Sind,
Pakistan).

1949. Anacanthotermes macrocephalus : T. E. Snyder, Smiths,
misc. Coll., 112 : 62.

1989. Anacanthotermes macrocephalus : M.L. Roonwal and
O.B. Chhotani, The Fauna of India and adjacent
countries, Isoptera (Termites). Vol. I : 147-155 Zool.

Surv. India.
Caste Known : Imago, Soldier and Worker.

Material examined : Two vials, 1989 from
Kachchh district as follows :

Lot (A) - One vial with 2 soldiers and workers
from ground, Kukama village 11 kms E of Bhuj,
N.S. Rathore coll., 24.2.1989. Ex. Mound.

Lot (B) One vial with workers from rocky

area, Ratanpur village 4 kms W of Rapar taluka,
Bhuj, N.S. Rathore coll., 2.3.1989. Ex. Mound.

Diagnostic characters : Soldier : Sparsely
pilose. Head yellow to brownish yellow. Very large
species, total length with mandibles 10.5-15.3 mm.
Head subsquarish, slightly longer than broad (head
length with mandibles 6.3 -7.3 mm and length of
head to lateral base of mandibles 3.00-4.90 mm),
posterior margin rounded. Fontanelle absent. Eyes
small, subcircular. Ocelli subrounded spot like.
Antennae 25-31 segments; segment 1 longest; 4
smallest. Mandibles long, stout and incurved at
apex; each with two large marginal teeth.
Pronotum weakly saddle-shaped much broader
than long (width 2.00-3.23; length 0.98-1.80 mm).
Legs long stout, apical tibial spur formula 3:4:4.
Worker : Head brownish yellow. Total length
6.1-10.6 mm Head subsquarish, somewhat broader
than long (width 1.6-3.3; length 1.40-2.85 mm.
Fontanelle absent. Eyes rounded, moderately large.
Ocelli very small. Antennae with 25-31 segments;
segment | longest and 5 smallest. Pronotum much
narrow than head. Legs long slender; tarsi 4
jointed; apical tibial spur formula 3 : 4 : 4. Cerci
short, faintly 3-jointed.
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Distribution : India : Rajasthan : Western desert
area : Districts of Bikaner, Jaisalmer, Barmer,
Jodhpur, Jalore. Gujarat : Kachchh (Chavda, 26
km from Bhuj, Kukama village, Ratanpur village,
Rapar taluka).

Elsewhere : Pakistan : Punjab : Districts of
Montogomery, Sargodha, Shahpur and Mianwali.
Sindh : Karachi, Hyderabad, SE of Hyderabad
between Hyderabad and Badin. Baluchistan :
Quetta, Sariah and Chaman. Also Pasni (on coast)
N.W.F.P. : Peshawar. Afghanistan : SE part
(1045-1240 m) : Char Safa between Kalat and
Kandhar; Kadjhakai, 70 km N of Gureck; and
Arghandah.

Remarks : It is a foraging termite and pest of
grassland and also attacks sapling of wheat and
chillies. It lives underground in thin,
smooth-walled rounded chamber of various shapes
and sizes. It builds low conical mounds of loose,
granular earth about 60-300 mm height. Parties
of workers (only rarely accompanied by soldiers)
forage out on the ground, early morning and late
evening.

Family III RHINOTERMITIDAE
Subfamily (ii) PSAMMOTERMITINAE

5. Psammotermes rajasthanicus
Roonwal and Bose

1960. Psammotermes rajasthanicus : M. L. Roonwal and G.
Bose, Sci. and Cult., Calcutta, 26(1) : 38-39. Soldiers
minor and worker. Type-locality : India : Rajasthan :
Balana, Jaisalmer district.

1989. Psammotermes rajasthanicus : M. L. Roonwal and O.
B. Chhotani, The Fauna of India and adjacent

countries, Isoptera (Termites), Vol. I : 410-415.
Caste known : Soldier and Worker.

Material examined : | vial with soldiers (major,
minor and median), workers, from Thordoi near
Khavda on coast of the Great Rann of Kachchh
102 kms from Bhuj, N.S. Rathore coll., 16.1.1989,
ex. Cow-dung covered with soil.

Diagnostic characters : Soldier : Polymorphic
with 3 types, major, medium and minor soldiers.
Mandible with several large to small well defined
teeth on the inner margin. Soldier major : Total
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body length with mandibles 7.43-8.16 mm.
Head-capsule subrectangular; flat, longer than
broad (length to base of mandibles 1.8-2,00;
maximum width of head 1.35-1.50 mm.
Fontanelle distinct, rounded; situated a little
distal to middle. Length of mandibles left and
right 1.43-1.80 mm. Antennae with 14-15
segments; segment 2 shortest, 3 large. Labrum
subpentagonal, crown-shaped (median length
0.70-0.93, maximum width 0.73-0.95 mm).
Postmentum club-shaped (length 1.25-1.48;
maximum width 0.53-0.58 mm). Pronotum flat,
subtrapazoidal, narrow than head and wider
than long (length 0.78-0.95), width 1.13-1.35
mm Cerci 2-jointed; styli single-jointed. Soldier
medium : Resembles soldier major but is smaller
in size (Total length of body 5.9-6.80 mm),
head-length to mandible- base 1.50-1.65,
maximum head-width 1.20- 1.25, pronotum
width 0.98-1.10 mm). Antennae as in soldier
major with 14-15 segments. Soldier minor :
resembles soldier major and medium but is
smaller (total body length 4.00-5.57,
head-length to mandible base 1.08-1.40,
maximum head-width 0.85-1.23; pronotum
length 0.49-0.56 and width 0.63-0.91 mm.
Antennae as in soldier major and medium; with
14-15 segments. Labrum tongue-shaped and not
crown-shaped as in soldiers major and medium.

Distribution : North-western India and
Pakistan, mostly in arid areas as follow :

India : Arid districts of Rajasthan and
Gujarat e.g., Barmer district (Pachpadra,
Tamlone village near Gadra road railway
station, Girab area, Turvi village), Jaisalmer
district (Nokha, Mohangarh, Ramgarh, Balana,
being the type-locality, Sam, Nahar Singh ki
Dhani), Jodhpur district (West of Jodhpur and
vicinity) and Bikaner district (Pugal). Kachchh
district of Gujarat state, Thordoi near Khavda
on coast of Great Rann of Kachchh 102 km
from Bhuj and Radhanpur, Palanpur district.

Elsewhere : Pakistan : All over southern and
western Pakistan e.g., southern Baluchistan west
to Gawadar (Mekran coast), Sind and Punjab
north to Lyallpur (Faizlabad), Karachi,
Mirpurkhas, Rohri, Sukkur, Khanpur, Merrot
(Cholistan).

State Fauna Series 8: Fauna of Gujarat

Remarks : It prefers arid, low-rainfall areas
and is commonly found under stones, dung and in
sandy soil. It damages woodwork in huts, houses
and also attack crops as well as larger trees.

Subfamily (iii) COPTOTERMITINAE
6. Coptotermes heimi (Wasmann)

1902. Arrhinotermes heimi : E. Wasmann, Zool Johrab. Abt.
Syst., lena, 17(1) 104. Imago. Type-locality : India :
Maharashtra : Wallon'(Ahmednagar).

1949. Coptotermes heimi : T. E. Snyder, Smiths. misc. coll.,
112 ; 79.

1989. Coptotermes heimi : M. L. Roonwal and O.B. Chhotani,
Fauna of India and adjacent countries, Isoptera
(Termites), Vol. I : 451-457.

Caste known : Imago, soldier and worker.

Material examined : Nine vials 1982-1992 from
Vadodara, Ahwa (Dangs), Palanpur, Mahesana
districts as Fallows :

Lot (A) One vial with soldiers and workers
was collected from Narbada Irrigation Rest House,
Alkapuri, Vadodara, N.S. Rathore coll., 20.x.1982,
Ex. wooden racks.

Lot (B) One vial with soldiers and workers
collected from Papari village, Ahwa (Dangs), coll.
R. Sewak, 10.viii.1989, Ex. under grass.

Lot (C) Six vials with soldiers and workers
were collected from different places of forested
area 14 km NE of Danta Palanpur (Banaskantha)
district, N.S. Rathore coll., 19.ii.1992, Ex. under
dung and dry log.

Lot (D) One vial with soldiers and workers
collected from Taranga hill 60 km NE of Unjha,
Mahesana, N.S. Rathore coll., 23.ii.1992, Ex.
under tree trunk.

Diagnostic characters : Soldier : Head-capsule
straw yellow to yellowish. Total body length
4.20-6.00 mm. Head-capsule variable in shape
(length to mandible-base 1.20-1.45, width
1.05-1.35 mm; index width/length 0.77-1.04);
posterior margin rounded. Antennae with 14-16
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segments. Labrum subtraingular, longer than
broad (length 0.28-0.35, width 0.23-0.30 mm);
apex hyaline pointed and with a pair of bristles.
Mandibles long (0.70-1.00 mm), sabre-shaped,
sharply pointed, incurved apex. Left mandible
with 4 small crenulations and a basal projection
in proximal half. Right with 4 small
crenulations in proximal one-third. Postmentum
generally club-shaped; shape and size variable,
broadest in anterior one-fourth (0.38- 0.45 mm);
posteriorly curving to a wide waist (0.25-0.34
mm). Pronotum flat, much broader than long
(width 0.75-0.95, length 0.40-0.50 mm).
Abdomen oblong, sometimes with two
longitudinal rows of brown pigmented strips in
middle. Cerci 2-segmented; style 1-segmented.

Worker : Head-capsule pale yellow; antennae,
legs, pronotum and abdomen paler. Head-densely
pilose. Total length 3.60-5.70 mm. Head-capsule
subrounded, broader than long (width 0.88-1.30,
length to mandible-base 0.74-1.11 mm). Antennae
with 12-15 segments; segment 3 shortest or
subequal to either 2 or 4. Labrum width 0.30-0.45,
length 0.28-0.40 mm. Pronotum pilose, much
broader than long (width 0.51-0.80, length
0.25-0.44 mm).

Distribution : it is very widely distributed
species in the Indian subcontinent.

Elsewhere : Pakistan, Bangladesh, Bhutan
and Nepal. Recently introduced in Oman
(Chhotani).

7. Coptotermes kishori Roonwal and Chhotani

1960. Coptotermes kishori : M. L. Roonwal and O. B.
Chhotani, J. zool. Soc. India, 11(2) : 127. Soldier and
worker. Type-locality : India : Berhampur, 186 km N
of Calcutta (West Bengal)

1989. Coptotermes kishori : M, L. Roonwal and O. B.
Chhotani, Fauna of India and adjacent countries,

Isoptera (Termites), Vol. I : 457-461.

Material examined : One vial with several
soldiers and workers from Jhear village 1 km
from Danta Forest area and 32 km from Palanpur
district. N.S. Rathore coll., 25.xi.1986, Ex.

bamboo plant.

Diagnostic characters : Soldier . Head yellow;
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sparsely hairy with one hair on either side of
Fontanelle. Total body length 3.75-4.8 mm. Head
oval, longer than broad (length to base of
mandibles 1.13-1.25, width 0.95-1 12 mm).
Antennae with 13-14 segments, segment 3
smallest or subequal to or longer than 2 or 4.
Labrum subtriangular, little longer than broad
(length 0.20-0.28, width 0.20-0.25 mm); apex
hyaline, pointed, with a long bristle on either side
of tip. Mandibles long ¢0.73-0.83 mm),
sabre-shaped; incurved and sharp at tip. Left
mandible with 4 crenulations and a basal
projection in proximal half of inner margin; right
with 3 crenulations in proximal one-third of inner
margin. Postmentum long (0.70-0.80 mm),
vase-shaped, broadest in anterior one-third
(maximum width 0.35-0.38 mm). Pronotum
broader than long (length 0.35-0.43, width
0.65-0.83 mm); narrower than head; anterior
margin weakly convex. Abdominal terga with a
row of hairs at posterior margin; styli
one-segmented; cerci 2-segmented.

Worker : Head-capsule and mandible pale
yellow; antennae, labrum, pronotum and abdomen
paler than head. Total body length 3.60-4.28 mm.
Head-capsule squarish, broader than long (length
to mandible-base 0.80-0.88, width 1.0-1.08 mm).
Fontanelle, eyes and ocelli absent. Antennae with
13-14 segments; segment 3 shortest or subequal
to 2 or 4. Labrum broadly tongue-shaped, (length
0.35-0.38, width 0.38-0.40 mm).

Distribution : India : West Bengal : Behrampur
(Murshidabad Dist., type locality), Kalyani (Nadia
Dist.); Tripura : Agartala : Ambasa, Belonia and
Choraibari; Madhya Pradesh : Jabalpur; Rajasthan
: Nagaur; Gujarat : Kaprada Forest Govatka village
Valsad and Banaskantha district.

Subfamily (iv) HETEROTERMITINAE
8. Heterotermes gertrudae Roonwal

1953. Heterotermes gertrudae : M. L. Roonwal, Indian J.
Ent., 15(2) : 115-118. S. W. llolotype : S, in ANMNIL
Type-locality : Almora (Uttar Pradesh, India.).

1989. Heterotermes gertrudae © M. 1.. Roonwal and O. B
Chhotani, Fauna of India and adjacent countries,
Isoptera (Termites), Vol. |; Zool. Sury. India : 483-487.

Caste known : Imago, soldier and worker.



Material examined : 1 vial with few soldiers
and workers mix with Microtermes obesi species
material collected from Ambaji Forest area,
Palanpur, N.S. Rathore coll., 24.ii.1986, Ex. Dry
Bamboo.

Diagnostic characters : Soldier : Head-capsule
yellowish brown; body pale yellow; mandibles
dark brown. Total body-length 4.9-6.0 mm.
Head-capsule subrectangular; length without
mandibles (1.50-1.78 mm) width (0.97-1.05 mm).
Fontanelle minute, circular. Mandibles
sabre-shaped, 0.90-1.05 mm long; incurved at
distal tip; left with a basal blunt projection and a
few crenulation on broad basal portion. Antennae
with 12-17 (mostly 14-15) segments; segment 2
subequal to 3 + 4; 3 shortest. Postmentum long,
club-shaped; length 1.13-1.50 mm, maximum
width 0.30-0.38 and width at waist 0.13-0.19 mm.
Legs thin and slender; apical tibial spurs 3:2:2;
tarsi 4-jointed. Abdomen oblong. Worker : Head
pale yellow, body paler. Total body length 4.5-6.00
mm Head-capsule subsquarish; width 0.86-1.14
mm Antennae with 13-16 (mostly 15) segments.
Postclypeus weakly swollen. Mandibles left and
right with apical finger like, left mandible; 1*
marginal a little smalfler than apical 2™ as long as
apical 3 Right I marginal small rudimentary
tooth lying at anterior base of 2" marginal, and
2™ triangular, 3% short.

Distribution : India : North West Himalayas :
Almora and Rishikesh (Uttar Pradesh) and Melha
(Himachal Pradesh), Pichola Lake area, Udaipur
(Rajasthan) and Palanpur (Gujarat).

9. Heterotermes indicola (Wasmann)
1902. Leucotermes indicola © . Wasmann, Zool. Jahrb. Abt.
Syst.. Jena, 17(1) : 118-119. Soldier and worker.
1949. {leterotermes indicola © T. 5. Snyder, Smiths. misc.

Coll., 112 : 68.

1989. {leterotermes indicola © M. L. Roonwal and O. B.
Chhotani. Fauna of India and adjacent counlries,

Isoptera (Termites), Vol 11 487-491,
Caste known : Imago, soldier and worker.

Muterial examined : One vial with soldiers
and workers from Jhear village, Danta, Palanpur,
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district, N.S. Rathore coll., 25.xi.1986, Ex. wooden
log.

One vial with soldiers and workers from
Magodi village 16 km from Gandhinagar district,
N.S. Rathore coll., 26.ii.1991. Ex. under dry
wooden log.

Diagnostic characters : Soldier : Head-capsule
pale yellowish brown, mandibles light to dark
brown, basally paler. Total length of body 3.5-6.10
mm Head length with mandibles 2.35-2.58, length
to base of mandible 1.25-1.77 mm, width 0.83-1.05
mm Fontanelle small. Antennae with 14-16
(generally 15) segments; segment 3 variable either
shorter or longer than 2 and either subequal to or
longer than 4. Labrum triangular, with a hyaline,
spine-like tip (0.08-0.10 mm in length); length
much more than width. Mandible fairly long
(0.73-0.95 mm), left mandible with 3-4
crenulations in basal part of inner margin.
Postmentum club-shaped, fairly long, length of
postmentum 0.83-1.23 mm, maximum width
0.35-0.37 mm and minimum width at waist
0.17-0.20 mm. Pronotum flat, width 0.60-0.88,
length 0.35-0.60 mm. Cerci 2-jointed, styli
single-jointed.

Distribution : It is very common
wood-destroying termite in the Indian subcontinent
and is found all over above 20°N latitude. Gujarat
: Nigal village, Anjar, Megshsay tank area, Bhuj.
Jhear village, Danta, Palanpur district and Magodi
village Gandhinagar.

Elsewhere : Afghanistan.

10. Heterotermes malabaricus Snyder

1933. lleterotermes malabaricus : 1. E. Snyder, Proc. U. S.
nainl. Mus. 82 (Art. 16) : 4-6. Lectotype : S, in FRI,
Dehradun, Type-locality : Mangalore, Karnataka, India.

1989. Heterotermes malabaricus : M. L. Roonwal and O. B.
Chhotani, Fauna of India and adjacent countries,
Isoptera (Termites). Vol. I : 491-494.

Custe known : Imago, Soldier and worker.

Material examined : One vial with soldier and
worker from Kunta village, Valsad district, coll.
M. L. Thakur, 8.xii.1965, Ex. Fence post.
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Diagnostic characters : Soldier : Head-capsule
and labrum light yellowish brown; mandibles dark
brown, basally pale. Total body length 3.20-5.00
mm. Head-capsule subrectangular, much longer
than broad; head length with mandibles 2.20-2.50
mm and length to base of mandibles 1.23-1.54,
width 0.70-0.95 mm. Antennae with 12-14
segments; segment 3 shortest. Labrum
subtriangular (length 0.35-0.43, width 0.25-0.30
mm); a hyaline, pointed, needle-like tip. Mandibles
sabre-shaped, long (0.70-0.93 mm); apices weakly
incurved. Left mandible with 3-4 crenulations in
basal half of inner margin. Postmentum
club-shaped, length 0.82-1.25, maximum width (at
club) 0.32-0.43, minimum width (at waist)
0.15-0.20 mm; waist lying in Posterior one-third.
Pronotum flat, trapezoidal, much broader than
long, width 0.53-0.80, length 0.33-0.50 mm.
Apical tibial spurs 3 : 2 : 2, tarsi 4-jointed. Cerci
2-segmented.

Distribution : Fairly wide spread in the Indian
subcontinent below 20°N. Gujarat : Kunta village,
Valsad district.

Family IV TERMITIDAE
Subfamily AMITERMITINAE

I1. Speculitermes cyclops Wasmann

1902. Speculitermes cyclops : E. Wasmann. Zool. Jahrb.
Abt. Syst., Jena, 17(1) @ 160-169. Imago. worker.
Type-locality : India : Maharashtra : Khandala, Bombay.

1960. Speculitermes cyclops : M. L. Roonwal and P. K.
Sen-Sarma, Contrib. Syst. Orient. Termites (1.C.A.R.),
Entom. Monogr: No. 1) : 16-23.

1997. Speculitermes cyctops : O. B. Chhotani, Fauna of
India and adjacent countries, Isoptera (Termites). Vol.

Il : 44-48. Zool. Surv. India.
Caste known : Imago and worker.

Material examined : Lot (1) One vial with
several workers only from Ambaji forested area,
Palanpur, N.S. Rathore coll., 24.xi.1986, Ex. under
stone.

Lot (II) One vial with workers mix with
Microtermes unicolor from Anidam submergence
area, Chhota Udaipur, Vadodara district,
21.x.1982, N.S. Rathore coll., Ex. under stone.
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Diagnostic characters : Worker : Head-capsule
dark brown; postclypeus generally paler but
sometimes as dark as head; antennae and legs
yellowish white; abdomen brown above and
whitish below. Head and body rarely hairy. Total
body length 4.30-6.50 mm. Head-capsule
subcircular (head-length with mandibles 1.20-1.39
mm, length to base of mandibles 0.90-1.20,
maximum width 1.20-1.40 mm). Y-suture present;
mid-dorsal spot translucent white, shining, round
(diameter 0.12-0.18 mm); situated at junction of
Y-suture, very weakly swollen. Antennae with 14
segments; scgment 2 shortest; 3 long, club-shaped,
longer than 2 or 4. Postclypeus swollen, hairy;
length about half or a little more than half of
width. Labrum dome-shaped, hairy near distal end
and on body, wider than long. Pronotum strongly
saddle-shaped (length 0.40-0.50, maximum width
0.65-0.83 mm); anterior margin round. Legs long.
slender, apical tibial spurs 3 : 2 : 2.

Distribution : India : Jammu & Kashmir.
Mabharashra, Karnataka, Orissa, Madhya Pradesh.
Rajasthan, Uttar Pradesh and Gujarat (Banskantha,
Bharuch and Vadodara districts).

Elsewhere : Pakistan (Punjab) and Bangladesh.

Remarks : This species has been recorded
from the most, open and scruby areas in
Gujarat state.

12. Speculitermes dharwarensis
Roonwal & Chhotani

1964. Speculitermes dharwarensis : M. L. Roonwal and Q.
B. Chhotani. Ind. J. agric. Sci., 34 @ 120-125. Im and
W. Holotype : Im. in 281 Type-locality @ Dharvar,
Karataka. India.

1997. Speculitermes dharwarensts : Q. B. Chhotani. Fauna
of India and Adjacent Counties, lsoptera (lermites).
Vol. I, 49-32. Zool. Surv. India.

Caste known : Imago (Dealate) and Worker.

Moaterial exanmined : One vial with 2 workers
from forested area near Limbhoi village.
Himatnagar (Sabarkantha), N.S. Rathore coll.. 28.
xl. 1986. Ex. under stone.

Diagnostic characters : Worker : Head-capsule
brown; mid dorsal spot yellowish: abdominal
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tergites pale brown, translucent. Total body-length
3.65-5.5 mm. Head subcircular, broader than long
(length to base of mandibles 0.87-1.0, max. width
1.03-1.23 mm; Y-suture faint; mid-dorsal spot
rounded (0.11-0.13 mm in diameter), not swollen.
Antennae with 14 segments; segment 3 subequal
to or longer than 2, faintly subdivided. Postclypeus
brown swollen; length half or a slightly more than
half of width (length 0.25-0.27, width 0.43-0.53
mm). Labrum dome- shaped, length 0.30-0.40,
width 0.45-0.57 mm Pronotum strongly
saddle-shaped (length 0.30-0.37, maximum width
0.57-0.73 mm); notch absent.

Distribution : India : Karnataka, (Dharwar, type
locality), Andhra Pradesh (Triumala), and Gujarat
(Limbhoi village, Himatnagar district).

Remarks : This is the first record of the species
from Gujarat State.

13. Speculitermes sinhalensis
Roonwal & Sen-Sarma

M. L. Roonwal
and P. K. Sen-Sarma. Contr. Syst. Orient, Termites
(ICAR, Entom, Monogr. No. 1) : 23-26. Worker.
Type-tocality : Sri Lanka : Vavuniya (North Province).

1960. Speculitermes cvelopes sinhalensis

1960. Speculitermes cyclopes sinhalensis © M. L. Roonwal
and O. B. Chhotani, Sci. & Cult., Calcutta, 26(2) :
143-144. (Soldier caste reported)

1966. Speculitermes sinhalensis : M. L. Roonwal and O. B.
Chhotani, Biol. Zbl., Leipzig, 85 : 189-210.

1997. Speculitermes sinhalensis : O. B. Chhotani. Fauna ol

India and adjacent countries, Isoptera (Termites). Vol.
11 : 61-67. Zool Swrv. Indiu.

Caste known : lmago, soldier and worker.

Muaterial examined : One vial with 10 workers
collected from under stone on Khambhalia Rajkot
road, Jamnagar district, coll. R. N. Bhargava,
18.viii.1988.

Diuagnostic charucters : Worker : Head brown;
postclypeus, antennae and labrum paler; body and
legs translucent white. Total body-length 4.42-6.32
mm. Head subcircular (head length with mandibles
I 18-1.30 mm, length to base of mandibles
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1.03-1 17, maximum width 1.25- 1.46 mm;
Y-suture present; a small, round (0.07-0.11 mm
diameter) mid dorsal spot present at junction of
Y-suture. Antennae with 14 segment; segment 3
longer than 2, club-shaped and subdivided.
Postclypeus swollen and hairy, length half of width
(length 0.29-0.33. width 0.60-0.66 mm). Pronotum
saddle-shaped (length 0.37-0.49, width 0.77-0.83
mm).

Distribution : India : Very widely distributed
and is recorded from Tamilnadu, Kerala,
Karnataka, Andhra Pradesh, Orissa, Madhya
Pradesh (Kanha National Park), Gujarat (Dang,
Junagarh and Jamnagar districts).

Elsewhere : Sri Lanka.
14. Speculitermes triangularis
Roonwal & Sen-Sarma

1960. Speculitermes wriangularis - M. L. Roonwal and P. K.
Sen-Sarma, Contrib. Syst. Orient. Termites (ICAR Ent.
Monogr. No. 1) 15, 26-28. W only. [olotype : W, in
FRI. "Type-locality : Dehradun (U.P., India).

1997. Speculitermes triangularis . Q. B. Chhotani, Fauna of
India and adjacent countries, Isoptera (Termites). Vol.
11 : 67-69. Zool Surv. India.

Caste known : Worker only.

Muterial examined : One vial with several
workers from Kaprada Forest near Govtka village,
Valsad district, N.S. Rathore coll., 28.xii.1980.
Ex. Cow-dung.

Diagnostic characters . Worker - Head-capsule
yellow to pale straw coloured; postclypeus and
labrum slightly paler than head; antennae and legs
yellowish white. Head and body moderately hairy.
Total body-length 4.5-6.25 mm. Head subcircular
(head length with mandibles 1.23-1.28 mm, length
to base of mandibles 1.05-1.13, maximum width
1.30-1.38 mm); mid-dorsal spot translucent white,
triangular (length 0.20, width 0.30 mm), flush with
head-dorsum; Y-suture faint. Antennae with 14
segments; segment 2 shortest, 3 longer than 2; 4
subequal to 2. Postclypeus greatly swollen, pilose,
medially divided into 2 halves, length about half
of width; anterior and posterior margins straight.
Pronotum strongly saddle-shaped; anterior and
posterior margin rounded, length 0.38-0.45, width
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0.75-0.81 mm. Legs long and slender; apical tibial
spurs generally 2:2:2 sometimes 3:2:2, dorsal spur
when present very minute.

Distribution : India : Uttar Pradesh : Bageshwar
(Dehradun, type-locality), Gujarat (Kaprada
Forest, Valsad district).

15. Synhamitermes labioangulatus Thakur

1989. Synhamitermes labioangulatus : R. K. Thakur, [ndian
For. Rec. (N.S.) Ent., 15(1) : 22-24. Caste known
Soldier, worker. Holotype : Soldier in ZSI, Calcutta.
Type-locality : Kaprada Forest ncar Govatka village
(Valsad district), Gujarat, India.

Caste known : Soldier and worker.

Materiul examined : | paratype soldier and
workers collection examined collected from
Kaprada Forest near Govatka village (Valsad
district), N.S. Rathore coll., 28.xii.1980, Ex.
cow-dung,.

Diagnostic characters : Soldier . Head
deep-yellow to light brown and body yellowish
white. Total body-length 4.15-4.25 mm. Head
sub-squarish, slightly longer than broad (length
1.0-1.06 mm, width 0.88-0.91 mm), broadest near
the base of antennae. Antennae 13 segmented; |
longest, 2 about two-third of 1; 3 shortest. Labrum
pentagonal very wide at the base with few long
hairs. Mandibles strongly built; tips strongly
incurved, each mandibles with a large sharply
pointed and a little upwardly directed tooth in the
middle. Postmentum swollen and without hairs.
Pronotum saddle-shaped length 0.32-0.34, width
0.50-0.64 mm, with a faint median notch; posterior
margin sub-straight, with a prominent median
notch. Worker : Head and pronotum yellowish
white. Mandibles dark brown at inner margin.
Total body-length 3.25-3.37 mm Head subsquarish,
broader than long, head length to lateral base of
mandibles 0.75-0.81; width 0.81-0.86 mm. Eyes
and ocelli absent. Antennae with 13 segments;
segment 1 largest, cylindrical; segment 3 shortest,
last segment ovate. Labrum short, length 0.22-0.25
mm and width 0.20-0.22 with a few smalt hairs
on the outer margin. Mandibles subsquarish, left
mandible with an apical and two marginal teeth,
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right mandible with an apical and two marginal
teeth. Pronotum saddle-shaped; width 0.50-0.55;
length 0.25-0.28 mm.

Distribution : India : Gujarat (Kaprada Forest
near Govatka village (Valsad district).

16. Synhamitermes quadriceps (Wasmann)

1902. Amitermes quadriceps : Wasmann, Zool. Jb. Abt. Svst..
17(1) : 123, PL.4. Soldier and worker and Ny. Holoty pe
: Soldier, in Wasmann Coll. NHM, Maastricht.
Type-locality : Khandala near Bombay., Maharashtra,
India.

1949. Synhamitermes quadriceps : T. E. Snyder, Smiths. misc.
coll,, 112 : 129,

1997. Svahamitermes quadriceps : Q. B. Chhotani. Fauna
of India and adjacent countries, Isoptera (‘Tenmites).
Vol. 11 : 100-104, Zool. Surv. India.

Caste known : Soldier and worker.

Material examined : One vial with 3 soldiers
and a few workers from Bokhra near Saputara 21
km from Ahwa (Dangs district), N.S. Rathore
coll., 30.xii.1980, Ex. Rotten wood of Mudhucu
indica.

Diagnostic characters : Soldier : Head pale
yellow to brownish yellow: antennae slightly paler
than head; mandibles reddish brown to dark
brown. Head-capsule subsquarish, (head length
with mandibles 1.37-1.40 mm and length to base
of mandibles 0.84-1.0 mm, maximum width
0.69-0.85 mm). Y-suture absent. Antennae with
13 segments; segment 3 shortest. Labrum broadly
tongue-shaped (triangular with a narrow tip).
Mandibles stout, 0.45-0.67 mm long: outer margin
incurved medially; each mandible with a triangular
tooth on inner margin at about middle.
Postmentum club-shaped, strongly incurved at
waist (length 0.52-0.62, maximum width
0.23-0.29, width at waist 0.16-0.20 mm). Pronotum
saddle- shaped; anterior margin without notch,
posterior margin substraight or indistinctly
incurved medially (length 0.24-0.35, maximum
width 0.46-0.55 mm). Worker : Head-capsule pale
yellow to pale brown; antennae, legs and thorax
pale yellowish. Total body-length 3.0-4.20 mm.
Head subsquarish: head-length to tip of labrum
0.90-1,03, length to basc of mandibles 0.60-0.73
and maximum width 0.70-0.83 mm. Antennac with
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13 segments; segment 3 shortest. Postclypeus
swollen (length 0.15-0.20, width 0.35-0.38 mm).
Labrum subsquarish, hairy. Pronotum
saddle-shaped (length 0.22-0.35, width 0.40-0.50
mm); notch absent at anterior and posterior
margins.

Distribution : India : Maharashtra, Goa,
Daman, Rajasthan, Madhya Pradesh, Karnataka,
West Bengal, Assam, Gujarat, Tripura and
presently reported from as far south as Trichur in
Kerala.

Eisewhere : Bangladesh and Sri Lanka

17. Amitermes belli (Desneux)

1906. Termes belli : J. Desneux, Ann. Soc. Entomol. Belg.,
Brussels, 49(12) : 352-354. Imago, soldier and worker.

Type locality; Pakistan; Karachi (Sindh).

1949. Amitermes belli : T. E. Snyder, Smiths. misc. Coll,
112 : 114.

1997. Amitermes belli . O. B. Chhotani, Fauna of India and
adjacent Countries, Isoptera {Termites), Vol. II :
108-113. Zool. Surv. India.

Caste known : Imago, soldier, worker.

Material examined : Nine vial examined as
follows : 2 Vials with soldiers and workers,
Rajgadh, Modasa, Himatnagar, N.S. Rathore coll,,
1.1i.1992. ‘Ex. wooden log. Gomad village,
Himatnagar, 29.xi.1986. R. C. Sharma coll., Ex
Tree Trunk. 1 vial from Dam area 4 km from
Lakhtar, Surendranagar, N.S. Rathore coll.,
13.11.1991, Ex, tree trunk. 1 vial from Lakhtar,
Surendranagar, R. Sewak coll., 1.ix.1991. 1 vial
from Khambhat 58 km S. of Kheda, 22.ii.1991.
Ex. palm tree trunk. | vial from Parej village 23
km from Kheda, 23.ii.1991, Ex. Tree trunk of
Salvadora. 1 vial from Aither village 13 km from
Unjha, Mahesana, N.S. Rathore coll., 25.i.1992,
Ex. Mound. 1 vial from Chawna village 19 km
from Dholka town, Ahmedabad, N.S. Rathore
coll,, 19.11.1991, Ex. Acacia tree. 1 vial from Gola
village 24 kms W. of Danta, Palanpur, N.S.
Rathore coll., 20.ii.1992, Ex. Dry stump.

Diagnostic characters : Soldier : Head, thorax
and legs pale yellow. Total body length 3.50-5.60
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mm. Head oval, narrowed in front, thick; frons
sloping in front at about 45° angle (head length
with mandibles 1.82-2.31 mm and length to base
of mandibles 1.07-1.44, maximum width 0.85-1.15
mm). Antennae with 14 segments, segment 3 a
little shorter than 2, 4 shortest. Clypeus bilobed.
Labrunr broad, tongue-shaped. Mandibles thin,
long and strongly incurved in distal half, more or
less sickle-shaped and basally wide (length
0.58-0.98 mm); each with a backwardly directed,
sharp tooth at about middle. Postmentum fairly
arched; subrectangular, (length 0.70-0.90,
maximum width 0.28-0.35, minimum width
0.23-0.30 mm). Pronotum saddle-shaped (length
0.28-0.40, width 0.56-0.78 mm); anterior margin
faintly notched. Worker . Head-capsule pale
yellow to pale brownish yellow; antennae, thorax
and legs paler. Total body-length 4.0-5.0 mm.
Head- capsule subcircular (length to tip of labrum
1.17-1.75 mm, length to base of mandibles
0.75-0.87, maximum width 0.91-1.07 mm).
Antennae with 14 segments; segment 4 shortest,
3 shorter than 2. Postclypeus swollen roundly
projecting behind into frons, anterior margin
substraight, length half of width (length 0.23-0.25,
width 0.45-0.50 mm). Pronotum saddle-shaped
(length 0.25-0.35, width 0.60- 0.70 mm);
anteriorly weakly notched. Apical tibial spurs
3 : 2 : 2, dorsal spur sometimes not visible.

Distribution : India : Rajasthan, Delhi, Madhya
Pradesh, Gujarat (Anjar, Bhuj, Himatnagar,
Surendranagar, Kheda, Mahesana, Ahmedabad and
Palanpur districts).

Elsewhere :
Baluchistan).

Pakistan (Sind, Punjab and

18. Eremotermes dehraduni
Roonwal and Sen-Sarma

1960. Eremotermes dehraduni : M. L. Roonwal and P. K.
Sen-Sarma, Contrib. Syst. Orient. Termites (ICAR Ent.
Monogr. No. 1) : 49-51, 53-63. Pls. 9,10, Imago, soldier
and worker. Holotype : S. in FRI. Type-locality :
Malhan Forest Range. 12 miles N-W of Dehradun.
Uttar Pradesh, India.

1997. Eremotermes dehraduni : O. B. Chhotani, Fauna of

India and adjacent countries, Isoptera (Termites), Vol.
II : 123-126. Zool. Surv. India.

Material examined : One vial with 1 soldier
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and many workers from Dantiwada Dam, hill area,
Palanpur district, N.S. Rathore coll., 23.xi.1986,
Ex. Under dung.

Diagnostic characters : Soldier : Head-capsule
deep straw coloured, antennae paler; mandibles
dark reddish brown; pronotum, legs and body
creamish. Total body length 3.0-4.0 mm. Head-
capsule subrectangularly oval, length to base of
mandibles 0.85-0.90, maximum width 0.75-0.80,
height 0.65-0.70 mm; index maximum width/
length to base of mandibles 0.83-0.89. Antennae
with 14 segments; segment 3 shorter than 2,
subequal to or little longer than 4. Labrum
tongue-shaped, narrowed in front (length
0.10-0.13, width 0.15-0.17 mm). Mandibles long,
sabre-shaped, strongly incurved at apices and
incurved medially at outer margin; length slightly
less than head- length (length 0.80-0.85 mm index
0.89-0.98); each mandible with a sharp
well-marked tooth, situated medially and pointing
a little backwards. Postmentum subrectangular
(length 0.45, maximum width 0.25, width at waist
0.15 mm). Pronotum saddle-shaped without any
notch but sometimes feebly notched; posterior
margin straight (length 0.20-0.25, width 0.40-0.50
mm). Worker : Dimorphic. Worker major :
Head-capsule pale yellow to pale straw coloured.
Total body-length 3.0-3.5 mm. Head-capsule
subsquarish (length to base of madibles 0.60-0.65,
maximum width 0.70-0.75 mm). Antennae with
14 segemnts; segment 3 and 4 subequal, but
shorter than 2. Pronotum saddle-shaped (length
0.25 width 0.45 mm); anterior margin weakly
notched medially. Worker minor : as in worker
major but smaller in size. Total body-length 2.4
-2.7 mm, length of head to base of mandibles
0.55-0.60, maximum width of head 0.65-0.70,
length of pronotum 0.20-0.25, width of pronotum
0.40-0.45 mm.

Distribution : India : Gujarat : Dantiwara Dam
area, Palanpur; Uttar Pradesh : Malhan Forest
Range (Near Dehradun), Dehradun, Rajpur and
Kalsi.

Remarks : This is the first record of the species
from Gujarat.
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19. Eremotermes fletcheri
Holmgren and Holmgren

1917. Eremotermes fletcheri : K. Holmgren and N. Holmgren.
Mem. Dep. Agr. India (Ent.), 5(3) : 167-168. Imago,
Soldier and worker. Lectotybe . S, in FRI. Type-locality
. Coimbatore, Tamil Nadu, India.

1997. Eremotermes Sfletcheri : O. B. Chhotani, The Fauna of
India and adjaceni countries, Isoptera,(Termites), Vol.
I : 126-129. Zool. Surv. India.

Caste known : Imago, soldier and worker.

Material examined : One vial with soldiers
and workers from Thordai near Khavda (on
coast of the Great Rann of Kachchh about 102
km from Bhuj), N.S. Rathore coll., 16.i.1981,
Ex. Soil.

Diagnostic characters : Soldier : Head-capsule
pale straw coloured; antennae and body creamish;
mandibles brownish, straw coloured basally. Head
and body hairy. Total body-length 3.5-4.6 mm.
Head ovoid, thick; sides slightly convex (head
length with mandibles 1.95-2.20 mm and length
to base of mandibles 1.0-1.08, maximum width
0.78-0.85, height 0.60-0.65 mm). Antennae with
14 segemnts; segment 3 slightly shorter or
subequal to 2, 4 subequal to or shorter than 3.
Mandibles long, sabre-shaped, with apices slightly
incurved; length subequal to head-length (length
1.0-1.08 mm, head index 1.0-1.07 mm); outer
margin incurved below level of tooth; each
mandible with a medially placed, sharp and
prominent tooth (left mandibular tooth index, tooth
distance/ mandible-length 0.52-0.57 mm).
Postmentum swollen in side view (length 0.55,
maximum width 0.25-0.30, minimum width at
waist 0.15-0.20 mm). Pronotum saddle-shaped:
anterior margin faintly and posterior margin
without notch; length 0.28-0.35, width 0.50 0.58
mm. Worker : Dimorphic. Worker major :
Head-capsule pale yellow; antenne and body
creamish. Head and body densely hairy. Total
body-length 4.0 mm Head subsquarish (length to
base of mandibles 0.75, width 0.85 mm).
Fontanelle indistinct. Antennae 14 segmented.
Postclypeus swollen, pilose. Pronotum
saddle-shaped (length 0.25, width 0.55 mm).
Worker minor : Very smaller to worker major.
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Total body-length 3.0 mm, head-length to base of
mandibles 0.65, width of head 0.75,
pronotum-length 0.25 and width 0.50 mm.

Distribution : India : Tamil Nadu (Coimbatore)
and Gujarat (Bhuj).

Elsewhere : Pakistan : Baluchistan : Duki; Dera
Ghazi Khan; Fort Munro; Loralai, Barkhan,
Kingri, Rukhney; Zhob : Fort Sandeman.

20. Eremotermes neoparadoxalis Ahmad

1955. Eremotermes neoparadoxalis : M. Ahmad, Biologia,
Lahore, 1(2) : 252-253. Soldiers, workers. Type-locality
: Pakistan : Shadadpur (Sind).

1997. Eremotermes neoparadoxalis : O.B. Chhotani, Fauna
of India and Adjacent Countries, Isoptera (Termites)
Voll. 11 : 131-134, Zool. Surv. India.

Caste known : Imago, Soldier and Worker.

Material examined : One vial with soldier and
workers from Dantiwara, Palanpur, N.S. Rathore
coll., 23.xi.1986, Ex. Dry twig. One vial with 1
soldier and workers from Gomadi village 10 km
east of Himatnager, N.S. Rathore coll., 29.xi.1986,
Ex. Under heap of leaves.

Diagnostic characters : Soldier : Total
body-length 3.5-4.0 mm. Head-capsule
rectangularly oval, (head length with mandibles
1.55-1.75 mm and length to base of mandibles
0.70-0.85, maximum width 0.65-0.75, height
0.50-0.60 mm index height/width 0.71-0.85. mm).
Frontal protuberance very weak; frons sharply
sloping in front. Fontanelle prominent, situated at
the beginning of frontal slope (occipito-Fontanelle
distance 0.60-0.75 mm). Antennae 14 segmented
(13 segmented vide Ahmad, 1955); Segment 3 a
little shorter than 2 and subequal to or a little
larger than 4; 5 longer and broader than 4 Labrum
short, subsquarish, pointed distally (length
0.075-0.10, width 0.10-0.25 mm). mandibles long
(0.80-1.00 mm), sabre- shaped, weakly incurved
and pointed apically; outer margin strongly
incurved basally behind middle; each mandible
with a minute, rudimentary tooth a little behind
middle (tooth-distance 0.35-0.45 mm), left
mandibular tooth index i.e., tooth distance/
mandible-length 0.41-0.47 mm). Postmentum
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short, swollen (length 0.30-0.37, maximum width
0.20-0.25 and minimum width at waist 0.15 mm).
Pronotum saddle-shaped; anterior margin with or
without a median notch; posterior margin straight,
without notch (length 0.25-0.27 mm, width
0.40-0.45 mm). Worker : Dimorphic. Worker major
: Body elongated and narrow. Head-capsule straw
coloured; antennae, labrum, pronotum and body
yellowish. Head and body thickly hairy. Total
body-length 3.5-4.0 mm. Head subsquarish (length
to base of mandibles 0.60-0.65, maximum width
0.70-0.75 mm). Fontanelle indistinct Antennae
14 segmented; segment 2 equal to 3 and 4.
Postclypeus swollen, length about half of width;
anterior margin straight, posterior margin rounded.
Pronotum saddle-shaped; anterior margin weakly
or generally not notched; Posterior margin straight
(length 0.25, width 0.40 mm). Worker minor :
Similar to worker major except smaller in size.

Distribution : India : Rajasthan : Achnol Forest,
Jaipur; Kodamdesar, Bikaner; Paota, Polo,
Jodhpur; Pithla 28 km from Jaisalmer; Balewa 73
km from Barmer. Gujarat : Ahwa, Dang; Kaprada,
Valsad; Dantiwara, Palanpur. Gomadi village,
Himatnagar and Delhi.

Elsewhere : Pakistan, : Bara; Barkhan; Chatter
Bagh; Peshawar, Shadadpur (Sind) and Thall.

Remarks : The present record of the species
from Gomadi village, Himatnagar district and
Dantiwara, Palanpur district is an extension of
range within the Gujarat state from southern
towards northern Gujarat.

21. Eremotermes paradoxalis Holmgren

1912. Eremotermes paradoxalis : N. Holmgren, K.
Svenska Vetensk. Akad. Handl., 48(4) : 95, PI. 4,
fig. 22 (S).

1997. Eremotermes paradoxalis : O. B. Chhotani, Fauna of
India and adjacent countries, Isoptera (Termites), Vol.

11 : 135-138. Zool. Surv. India.
Caste known : Imago, soldier and worker.

Material examined : One vial with 3 soldier
and many workers from Dantiwara, Palanpur, N.S.
Rathore coll., 2.xi.1986, Ex. under dung,

Diagnostic characters : Soldier : Head-capsule
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yellow to straw-coloured. Total body-length
3.5-4.3 mm. Head-capsule rectangularly ovoid
(head length with mandibles 1.65-1.68 mm and
length to base of mandibles 0.80-0.95, maximum
width 0.68-077 mm); rather thick (height 0.45-0.65
mm); frontal protuberance prominent. Antennae
with 14 segments; segment 3 as long as or a little
shorter than 2, 4 shorter than 3. Labrum
tongue-shaped, narrowed in front (length
0.10-0.15, width 0.13-0.18 mm). Mandibles
slender, long sabre-shaped; weakly incurved at
tip. Length less than to as long as head (length
0.70-0.85 mm, index left mandible-length/ head
length 0.78-0.98). Postmentum arched in side
view; length 0.35- 0.45, maximum width
0.23-0.25, minimum width at waist 0.15-0.20 mm.
Pronotum saddle-shaped (length 0.23-0.26, width
0.40-0.48 mm). Worker : Dimorphic. Worker major
: Head - capsule yellowish. Total body-length
3.0-4.0 mm Head-capsule subsquarish (length to
base of mandibles 0.70-0.75, maximum width
0.75- 0.80 mm). Antennae 13 to 14-segmented.
Pronotum saddle-shaped; anterior margin faitly
notched (length 0.25-0.35, width 0.45-0.50 mm).
Worker minor : Generally as in worker major, but
smaller in size. Total body-length 2.3-2.5, length
of head to base of mandibles 0.55-0.60, maximum
width of head 0.65-0.75, length of pronotum 0.25,
width of pronotum 0.40 mm.

Distribution : India : Gujarat (Naswadi,
Vadodara district and Dantiwara, Palanpur
district), Punjab, Delhi, Bihar, Madhya Pradesh,
Karnataka and Tamil Nadu, states.

Elsewhere : Pakistan : Punjab, NWFP and Sind.

22. Eremotermes sanyuktae Thakur

1989. Eremotermes sanyuktae : R. K. Thakur, Indian Forest
Rec. (N.S.) Ent, 15(1) : 28-30. Soldier and worker.
Holotype : Soldier in ZSI, Kolkata. Type-locality :
Indian : Gujarat : Magdall port arca, Surat.

Caste known : Soldier and worker.

Material examined : One vial with one soldier
and several workers from an agriculture field near
magdall port 10 km from Surat, N.S. Rathore coll.,
25.xi1.1980, Ex. Dry stump and roots of Bajra
plant.
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Diagnostic characters Soldier
Head-capsule deep straw coloured. Total body
length with mandibles 3.00-3.05 mm.
Head-capsule subrectangular, (head-length with
mandibles 1.85-1.93 mm, length of head without
mandibles 1.00-1.03 mm). Antennae 14
segmented, segment | longer and 3 shortest,
distal segment club shaped. Labrum tongue
shaped, length 0.13- 0.15 mm and width
0.18-0.20 mm, anterior margin pointed, with a
few long and short hairs. Mandibles stout,
gradually becoming thinner anteriorly, with
strongly incurved apices. Quter margin concave
just above the middle at the level of tooth; tooth
prominent and straight. Pronotum saddle
shaped; posteior margin sub-straight with a
median notch. Legs hairy, tarsi 4-segmented,;
tibial spurs 3 : 2 : 2. Worker : Dimorphic’
Workers major : Head-capsule pale yellow, body
yellowish : white and hairy. Total body-length
3.50-3.64 mm. Antennae 14 segmented.
Pronotum saddle-shaped; length nearly half the
width, anterior margin concave, weakl)
notched. Legs short and slender, tibial spur
3 :2:2; tarsi 4 segemented. Worker minor :
Generally as in worker major except slightly
smaller.

Distribution : Known only from type-locality,
Magdall port area, Surat, Gujarat, India.

23. Microcerotermes beesoni Snyder

1933. Microcerotermes beesoni : T. E. Snyder, Proc. U. S.
natl. Mus 82(16) : 12-14. Imago only. Lectotype :
Imago in FRI. Type-locality : Chakrata Range.
Haldwani, Uttar Pradesh, India.

1997. Microcerotermes beesoni : O. B. Chhotani. Fauna of
India and adjacent countries, Isoptera (Termites), Vol.

Il : 155-159. Zool. Surv. India.
Caste known : Soldier and worker.

Material examined : One vial with several
soldiers and workers from Thani village ca, 7 km
N of Vadodara, Y. P. Sinha coll., 13.xi.1976, Ex.
Bushes.

Diagnostic characters : Soldier : Head-capsule
yellow, a littler darker anteriorly. Total body-length
4.3-5.5 mm. Head-capsule subrectangular (head
length with mandibles 2.25-2.48 mm and length
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to base of mandibles 1.28-1.67, maximum width
0.77-1.00 mm); width more than half of length
(index width/length 0.58-0.60). Antennae 13
segmented (rarely 12); segment 3 smallest.
Labrum subpentagonal; anterior margin sharply
rounded; sides subparallel (length 0.17-0.20,
width 0.20-0.27 mm). Mandible (length
0.75-0.92 mm), a little more than half to about
two third as long as head; coarsely serrated,
with a larger tooth-like serration a little behind
middle; anteriorly weakly to appreciably
incurved (mandibles-length/head-length index
0.58-0.66 mm). Postmentum club-shaped with
waist lying posteriorly (length 0.72-0.90,
maximum width 0.29-0.31, width at waist
0.16-0.17 mm). Pronotum saddle-shaped (length
0.22-0.33, width 0.47-0.63 mm). Worker :
Head-capsule yellowish, rest of body pale
yellow. Total body-length 3.8-4.5 mm.
Head-capsule subsquarish (length to base of
mandibles 0.70- 0.95, maximum width
0.80-0.90 mm). Fontanelle indistinct. Antennae
13 segmented; segment 3 smallest. Postclypeus
swollen, hairy; length a little more than half of
its width (length 0.19-0.22, width 0.32-0.41
mm). Pronotum saddle-shaped (length
0.17-0.25, width 0.39-0.57 mm).

Distribution : India ; Uttar Pradesh, Delhi,
Haryana, Punjab, Madhya Pradesh, Orissa, West
Bengal, Assam, Gujarat : Thani village near
Rajvasna, Vadodara district.

Elsewhere : Bhutan, Pakistan and Bangladesh.

24. Microcerotermes cameroni Snyder

1934. Microcerotermes camerouni : T. E. Snyder, Indian For.
Rec,20 (11) : 21-22, Imago, and soldiers. Holotype;
Imago in BM. Type-locality : North Vellore District,
Tamil Nadu.

1967. Microcerotermes cameroni : S. N. Prasad et al., Indian
For. Bull., 246 : 5,7,27-31, Figs. 15-17

1997. Microcerotermes cameroni : O. B. Chhotani, Fauna of
India, Isoptera (Termites) Vol Il : 162-165. Zool. Surv,
India.

Caste known . Imago, Soldier and worker.

Material exaniined : One vial with 3 soldiers
and 19 workers, Danta, Palanpur, N.S. Rathore
coll., 19.i1.1992, Ex. From tree trunk.
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One vial with soldier and worker, Gomadi
village, 10 km E of Himatnagar, R. C. Sharma
coll., 29.xi.1986; Ex. Under wooden log.

Diagnostic characters Soldier
Head-capsule yellowish brown; mandibles
brownish black; body fairly hairy. Total
body-length 4.3-5.2 mm. Head-capsule
subrectangular (head length with mandibles
2.38-2.55 mm and length to base of mandibles
1.40-1.67, maximum width 0.90-1.00 mm);
width more than half to a little less than two
third of length (index width/length 0.56-0.64
mm). Antennae with 13 segments; segment 3
smallest. Labrum with anterior margin bluntly
rounded; sides parallel (length 0.20-0.25, width
0.25-0.27 mm). Mandibles less than two third
of head-length (length 0.86-0.97 mm; index left
mandibles-length/head-length 0.59-0.63; and
markedly incurved in anterior half. Coarsely
serrated with one larger tooth-like serration
behind middle. Postmentum club-shaped (length
0.85-1.02, maximum width 0.29-0.35, width at
waist 0.19-0.22 mm); waist lying posteriorly.
Pronotum saddle- shaped (length 0.27 0.35,
width 0.63-0.68 mm). Worker : Head-capsule
brownish yellow; body fairly hairy. Total
body-length 3.6-4.8 mm Head?capsule
subsquarish (length to base of mandibles 0.80

0.87. maximum width 0.87 mm); sides
subparallel. Fontanelle not visible. Antennae
with 13 segments; segment 3 smallest.
Pronotum saddle-shaped (length 0.17-0.25,
width 0.45-0.57 mm).

Distribution : India : Tamil nadu, Kerala,
Andhra Pradesh, West Bengal and Gujarat
(Kachchh district), Kunta village (Valsad district),
Danta (Palanpur district), Gomadi village
(Himatnagar district).

25. Microcerotermes dumasensis Thakur

1989. Microcerotermes dumasensis : R. K. Thakur, Indian
Forest Records (N.S.) Ent.,, 15(1) : 32-35. Soldier and
worker. Holotype S., in ZSI, Kolkata. Type-locality :

India : Gujarat, Dumas 17 km from Surat.

Caste known : Soldier and worker.

Material examined : One vial with many
soldiers and workers, Dumas sea coast 17 km
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from Surat, N.S. Rathore coll., 15.xii.1981, Ex.
Carton nest in Prosopis juliflora plant.

Diagnostic characters : Soldier . Head-capsule
pale brown; mandibles dark brown. Total body
length 5.29-5.44 mm. Length of head with
mandibles 1.81-2.94 mm and without mandibles
1.75-1.88 mm, maximum head-width 0.94-1.06.
Antennae 13 segmented, segment 1 longest, 3
shortest, last 13 ovate. Mandibles well built;
maximum length of right and left mandibles
1.0-1.06 mm. Pronotum saddle-shaped, length
0.38-0.44 mm, width 0.66-0.69 mm. Legs hairy,
tibial spur 3:2:2; middle tibiae with 2 extra spines.
Abdomen elongate and cerci 2 segmented. Worker
: Head-capsule creamish yellow, densely hairy
and subsquarish. Total body-length 4.48-4.59 mm.
Head-length to lateral base of mandibles 0.98-1.05
mm, maximum width of head 0.77-0.84. Antennae
13 segmented hairy, segment 1 longest, 3 shortest,
last 13 ovate. Mandibles with an apical and two
marginal teeth with a basal projection. Pronotum
saddle-shaped, anterior margin convex with a
weak median notch. Legs hairy; tibial spur 3:2:2.
Abdomen elongated, hairy, cerci 2 segmented.

Distribution
type-locality. India :
Surat district.

Known only from the
Gujarat, Dumas sea coast,

26. Microcerotermes heimi Wasmann

1902. Microcerotermes heimi : E. Wasmann, Zool. Johrb.
Abt. Syst., Jena, 17(1) : 120-121. Soldier. Type-locality
: Vorderindian (Bombay, vide Holmgren, 1913 : 251).

1997. Microcerotermes heimi : O. B. Chhotani, Fauna of
India and adjacent countries, Isoptera (Termites) Vol.

11:178-182. Zool. Surv. India.
Caste known . Imago, Soldier and Worker.

Material examined : Seven vials, 1989-92, from
Kachchh (Bhuj), Palanpur (Banaskantha) and
Mahesana district as follows :

Lot (A) Two vials with soldiers and workers,
N.S. Rathore coll., Kachchh (Bhuj) district, one
vial from Ratanpur village 4 km W of Rapar
Taluka, Bhuj, 2.iii.1989, Ex. Dry twigs, two vials
from Rav village 10 km N of Rapar taluka, Bhuj,
3.1i1.1989, Ex. Dry twigs.

61

Lot (B) Three vials with soldiers and workers,
N.S. Rathore coll., from Palanpur (Banaskantha)
district, two vials from Verahi village 18 km W
of Radhanpur, Palanpur district, 21.ii.1989, Ex.
Dry tree stump, One vial -from Dantiwara Dam
area 31 km NW of Deesa, Palanpur district,
9.iii.1992, Ex. Dry bush.

Lot (C) Two vials with soldiers and workers,
coll. R. Sewak from Mahesana district, One vial
from Modera 26 km SW of Mahesana, 13.ix.1992,
Ex. Under stone, one vial from Dharoi Dam area
56 km NE of Mahesana, 14.ix.1992, Ex. under
dry dung.

Diagnostic characters : Soldier : Head-capsule,
antennae and labrum yellowish; mandibles dark
brown, a little paler basally, legs and body whitish.
Total body-length 4.0-4.38 mm. Head-capsule
subrectangular; sides slightly narrowed behind;
frons gradually sloping in front; length nearly one
and half of width (head length with mandibles
2.08-2.15 mm and length to base of mandibles
1.25-1.30, maximum width 0.86-0.91 mm).
Antennae with 13 segments; segment 3 shortest.
Labrum pentagonal, with a sharp tip; a pair of
hairs near tip and 3 or 4 pairs of short and long
hairs on body (length 0.20-0.25, width 0.25 mm).
Mandibles thin and long, as long as three fourth
of head-length and incurved in distal one third;
inner margin finely serrated, length 0.90-0.95 mm;
index left mandible-length/head-length to base of
mandibles 0.73-0.74 mm). Postmentum short,
club-shaped; weakly narrowed at waist (length
0.63, maximum width 0.33 0.38, width at waist
0.25 mm). Pronotum-saddle-shaped; anterior
margin weakly notched and posterior margin
substriaght (length 0.30-0.35, width 0.53-0.60
mm).

Distribution : India : Assam, Karnataka,
Maharashtra, Gujarat (Kheda, Khavda, Ratanpur,
Rav, Bhuj, Kachchh; Varahi, Dantiwara. Palanpur;
Modera, Dharoi, Mahesana.

Elsewhere : Sri Lanka.

27. Microcerotermes palestinensis Spaeth

1962. Microcerotermes palestinensis (Emerson) @ R. N.
Mathur and R. S. Thapa, Indian For. Leaflt. Ent.. 167
: 48, Nomen Nudum.
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1977. Microcerotermes palestinensis : M. L. Roonwal and
S. C. Verma, Rec. zool. Surv. India, T2 : 439-440.

1997. Microcerotermes palestinensis : O.B. Chhotani, Fauna
of India and adjacent countries, Isoptera (Termites)
Vol. II : 203-205, Zool. Surv. India.

Caste known : lmago, Soldier and worker.

Material examined : Three vials 1979-1992,
from Palanpur (Banaskantha), Kheda and
Himatnagar (Sabarkantha) districts as follows :

Lot (A) One vial with soldiers and workers
collected from Thara village 29 km E of
Radhanpur, Palanpur district, N.S. Rathore coll.,
22.ii.1989, Ex. Dry twigs.

Lot (B) One vial with soldiers and workers
collected from Khambhat 58 km S of Kheda
district, N.S. Rathore coll., 22.1i.1991, Ex. Trunk
of mango tree.

Lot (C) One vial with soldiers and workers
collected from Kheraj village 26 km NW of
Khedbramha, Himatnagar district, N.S. Rathore
coll,, 6.1ii.1992, Ex. Dry straw.

Diagnostic characters : Soldier : Head and
pronotum yellow and moderately pilose. Total
body-length 4.97-5.46 mm. Head-capsule
subrectangular, sides slightly convex (head length
with mandibles 2.24-2.31 mm and length to base
of mandibles 1.26, width 0.87-1.00 mm).
Fontanelle indistinct. Antennae with 13 segments;
segment 3 shortest. Labrum subsquarish, anterior
margin rounded. Mandibles long, thin and finely
serrated; length a little less than head-length
(length 0.93 -1.12 mm. Index 0.79-0.80 mm).
Postmentum club-shaped (length 0.57 0.71,
maximum width 0.31- 0.34, width at waist 0.23
0.26 mm). Pronotum saddle-shaped (length 0.28
0.39, width 0.57 0.70 mm). Worker : Head pale
yellowish brown. Head and body moderately hairy.
Total body-length 3.30 mm. Head subsquarish
(length to base of mandibles 0.73, maximum width
0.73 mm). Antennae with 13 segments; segment
2 equal to 3 + 4, 3 shortest. Postclypeus weakly
swollen, longer than half of width (length 0.25,
width 0.40 mm). Pronotum weakly saddle-shaped
(length 0.25, width 0.48 mm).
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Distribution : India : Rajasthan, Gujarat :
Kuchchh, Palanpur, Kheda and Himatnagar.

Elsewhere : lsrael.

28. Microcerotermes raja Roonwal and Bose

1964. Microcerotermes championi raja : M. L. Roonwal and
G. Bose, Zoologica, 40(113) : 5, 25,26-28, P. 3. Soldier
and worker. Holotype : S, in ZSI. Type-locality :
Balsamand near Jodhpur, Rajasthan, India.

1973. Microcerotermes raja : M. L. Roonwal and S. C.
Verma, Ann. Arid Zone, 12(3&4) : 109-111.

1997. Microcerotermes raja : O. B. Chhotani, Fauna of India
and adjacent countries, Isoptera (Termites), Vol. II :
207-209. Zool. Surv. India.

Caste known : Imago, Soldier and Worker.

Material examined : One vial with few soldiers
and many workers from Jhear village 1 km from
Danta, Palanpur, R. C. Sharam coll., 25.xi.1986,
Ex. Dry stump.

Diagnostic characters : Soldier : Head-capsule
yellow; mandibles dark reddish brown, paler
basally. Head sparsely and body moderately hairy.
Total body-length 4.5-5.0 mm. Head-capsule
subrectangular (length to base of mandibles 1.33,
maximum width 0.83 mm); sides subparallel,
slightly convex medially. Fontanelle indistinct.
Antennae with 13 segments; segment 2 equal to
3+4, 3 shortest. Labrum tongue-shaped,
pentagonal; a little wider than long (length 0.23,
width 0.25 mm). Mandibles long, thin,
sabre-shaped; length (0.83-0.85 mm) a little less
than two third of head-length (index left
mandible-length/ head-length 0.63); coarsely
serrated. Postmentum vase-shaped, with a narrow
waist in posterior third (length 0.80, maximum
width 0.32, width at waist 0.18 mm). Pronotum
saddle-shaped; anterior margin convex, with a
prominent median notch; length 0.35, width 0.55
mm. Worker : Head-capsule pale yellow. Total
body-length 3.25-4.70 mm. Head-capsule
subsquarish (length to base of mandibles
0.65-0.88, maximum width 0.70-0.88 mm).
Antennae with 12-13 segments; segment 2 equal
to 3+4, 3 shortest. Postclypeus swollen, hairy;
length about 1/2 of width. Pronotum saddle-shaped
(length 0.20-0.28, width 0.40- 0.50 mm); anterior
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margin convex, without median notch; posterior
margin straight. Apical tibial spurs 3 : 2 : 2 or
2 : 2 : 2 (dorsal spur of fore tibia often weakly
developed or sometimes absent).

Distribution : India; Rajasthan (Jodhpur,
Nagaur, Jaisalmer, Udaipur), Gujarat (Palanpur).

Remarks : This is the first record of the species
from Gujarat state.

29. Microcerotermes sakesarensis Ahmad

1955. Microcerotermes sakesarensis : M. Ahmad, Biologia,
Lahore, 1 : 238, 247-248. Soldier only. Holotype : S.
in PU. Type-locality : Sakesar (Dist : Sargodha),

Punjab, Pakistan.

1997. Microcerotermes sakesarensis : O. B. Chhotani, Fauna
of India and adjacent countries, Isoptera (Termites),
Vol. Il : 211-212, Zool. Surv. India.

Caste known : Soldier and Worker.

Material examined : One vial with soldier and
worker, Forest area 14 km NE of Danta, Palanpur,
N.S. Rathore coll., 19.ii.1992, Ex. Under tree bark.

Diagnostic characters Soldier
Head-brownish yellow; antennae paler than
head; mandible dark reddish brown; rest of body
yellow. Total body-length 4.3-5.3 mm.
Head-capsule subrectangular, sides subparallel
(length with mandibles 2.29-2.58, length to base
of mandibles 1.48-1 74, maximum width
0.81-0.95 mm). Antennae with 13 segments, 2™
segment as long as 3 and 4™ combined, 3"
shortest. Labrum as long as wide, sides
substraight posteriorly and narrowed in front
to a broad tip. Mandibles short, strongly hooked
coarsely serrated; much shorter than head
(length 0.89 mm). Postmentum club-shaped
(length 0.81-0.89, maximum width 0.29-0.31,
width at waist 0.21 mm). Pronotum
saddle-shaped; weakly to distinctly notched
anteriorly and posteriorly (length 0.28-0.37,
width 0.55-0.63 mm).

Distribution : India : Rajasthan, Madhya
Pradesh, Gujarat (Danta, Palanpur).

Elsewhere : Pakistan : Punjab, NWFP.
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30. Microcerotermes tenuignathus Holmgren

1913. Microcerotermes tenuignathus . N. Holmgren, J.
Bombay nat. Hist. Soc., Bombay, 22(1) : 116-117.
Soldier and Worker (major and minor), Type-locality
: India : Vadtal (Gujarat).

1997. Microcerotermes tenuignathus : O. B. Chhotani, Fauna
of India and adjacent couniries, Isoptera (Termites)
Vol. II : 213-215, Zoo!l. Surv. India.

Caste known : Imago, Soldier and worker.

Material examined : Five vials 1989-1991 from
Palanpur (Banaskantha), Kachchh (Bhuj) and
Surendranagar districts as follows :

Lot (A) Two vials with soldiers and workers
N.S. Rathore coll., Palanpur district Feb. 1989,
from Verahi village 18 km W of Radhanpur,
Palanpur district, 21.i1.1989, Ex. Dry twigs.

Lot (B) Two vials with soldiers and workers
N.S. Rathore coll., Bhuj district March 1989 from
Kandhoka dunger village 7 km E of Rapar Taluka,
Bhuj, 4.iii.1989, Ex. Dry wooden log.

Lot (C) One vial with soldiers and workers
from Dam area 4 km of Lakhtar, Surendranagar
district, N.S. Rathore coll., 13.ii.1991, Ex. Wooden
tree stump.

Diagnostic characters : Soldier : Head-capsule
yellow; mandibles dark reddish brown, paler
basally. Total body-length 4.0-5.0 mm.
Head-capsule subrectangular, sides weakly convex
(head length with mandibles 2.07-2.15 mm and
length to base of mandibles 1.0-1.27, maximum
width 0.75-0.90 mm; index width/length
0.68-0.75). Fontanelle indistinct. Antennae 13
segmented; segment 3 shortest. Labrum
subpentagonal, anteriorly projecting out medially
(length 0.17-0.22, width 0.15-0.27 mm).
Mandibles long and strongly incurved apically
(length 0.70-0:95 mm); about three fourth of
head-length (index left mandible- length/
head-length 0.70-0.79); finely serrated.
Postmentum club-shaped, weekly incurved at waist
and slightly longer than half of head-length (length
0.60-0.65, maximum width 0.30-0.32, width at
waist 0.24-0.26 mm). Pronotum saddle-shaped.
distinctly notched anteriorly and weakly
emarginated posteriorly (length 0.23-0.32, width
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0.51-0.60 mm). Worker : Head-yellow; body pale
whitish yellow. Total body-length 4.4-4.8 mm.
Head subsquarish (length to base of mandibles
0.85-0.90, maximum width 0.85-0.87 mm).
Fontanelle indistinct. Antennae 13 segmented;
segment 2 equal to 3+4. Postclypeus swollen,
hairy; as long as or slightly longer than half its
width. Pronotum saddle-shaped (length 0.17-0.25,
width 0.50-0.59 mm); anterior margin weakly
notched, posterior margin weakly invaginated
medially.

Distribution : India ; Gujarat (Bhavnath,
Junagarh), Vadtal (Kachchh-Bhuj), Maharashtra,
Rajasthan and Delhi.

Elsewhere : Pakistan
and Baluchistan.

: Punjab, Sind, NWFP

Subfamily (v) TERMITINAE

31. Angulitermes dehraensis. (Gardner)

1945. Mirotermes dehraensis : ). C. M. Gardner, J. Ent., 6,
108-110. Im. S. and W in FRI, BM, ZSI. Type-locality
: Dehradun, Uttar Pradesh, India.

1949. Termes dehraensis (Gardner) Snyder, Smith. Misc.
Colls., 112 : 179.

1955. Angulitermes dehraensis : (Gardner), Ahmad, Biologia,
Lahore, 1 : 259-260.

1997. Angulitermes dehraensis : O. B. Chhotani, Fauna of
India and adjacent countries, Isoptera (Termites), Vol.

11 : 237-241, Zool. Surv. India.
Caste known : Imago, Soldier and worker.

Material examined : One vial with 2 soldiers
and few workers (mix with Microtermes
mycophagus species) from Ambaji forested area
58 km E of Palanpur, R. C. Sharam coll,,
24 .xi.1986, Ex. Dry twig.

Diagnostic characters . Soldier : Head
yellowish; antennae pale brown, mandibles reddish
brown. Total body-length 3.90-4.60 mm.
Head-capsule subrectangular, broader anteriorly
(length with mandibles 2.54-2.75, length to base
of mandibles 1.11-1.40, maximum width 0.89-
1.06 mm); Frontal projection broad anteriorly,
medially notched (length of frontal projection
0.10-0.13 mm). Antennae with 14 segments;
segment 3 fonger than 2, 4 shortest. Labrum deeply
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notched at anterior margin(length 0.33, width 0.30
mm). Mandibles long rod-like, longer than head
(length 1.32-1.45 mm, index 1.16-1.25).
Postmentum club-shaped (length 0.30, maximum
width 0.43-0.45, minimum width 0.25 mm).
Pronotum strongly saddle-shaped (length 0.23,
width 0.50 mm). Worker : Head-capsule pale
yellow. Total body-length 4.50 mm Head-capsule
subcircular (head length to tip of labrum 1.0-1.08
mm, head length to base of mandibles 0.65-0.73,
maximum width of head 0.83 mm). Fontanelle
plate circular, indistinct. Antennae with 14
segments; segment 4 shortest. Postclypeus strongly
swollen, fairly hairy; length about 0.20 mm width
0.45 mm. Pronotum strongly saddle-shaped (length
0.20 mm, maximum width 0.45-0.50 mm).

Distribution : India; Uttar Pradesh, Gujarat.
Elsewhere : Pakistan, Afghanistan.

Remarks : First record of genus from Gujarat
(Palanpur district)

32. Dicuspiditermes incola (Wasmann)

(Synonyms Capritermes longicornis
Wasmann and Dicuspiditermes pername Thakur
and Chatterjee.

1983. Eutermes incola : Wasmann, Wien Ent. Zeit., 12(7) :
242. Holotype; Im. in NHM, Maastricht. Type-locality
: Colombo, Sri Lanka.

1997. Dicuspiditermes incola : O. B. Chhotani, Fauna of
India and adjacent countries, Isoptera (Termites), Vol.
1l : 298-303, Zool. Surv. India.

Caste known : Imago. Soldier and worker.

Material examined : One vial with 5 soldiers
and several workers from Saputara hills, Ahwa
district, (Dangs division), Gujarat, Coll. Ram
Sewak, 9.viii.1989, Ex. Under stone.

Diagnostic characters : Soldier : Head-capsule
yellowish to yellowish brown,; left mandible
blackish, right reddish brown. Total body-length
5.10-8.5 mm. Head-length with mandibles 3.9-4.4
and to base of mandibles 2.00-2.45 mm. Maximum
head-width 1.33-1.50 mm, head index width/
length 0.58-0.65 mm; median suture extending
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upto half of head-length from posterior margin.
Fontanelle transverse, situated anteriorly at about
four-fifth of head-length from posterior margin
on the frontal inclination. Antennae with 14
segments, segments 2,3 and 4 subequal, 3
sometimes longer than 2 or 4. Labrum
asymmetrical, length 0.40-0.60, width 0.30- 0.40
mm. Mandibles asymmetrical, only a little shorter
than head (length of left mandibles 1.80-2.20 mm,
right madible 1.75-2.15 mm, index left
mandible-length/ head-length to base of mandibles
0.84-0.93 mm. Left mandible twisted at middle
and with a prominent beak at tip. Right mandible
blade-like, weakly incurved on inner and outer
margins; apical part strongly incurved and with a
long pointed apex. Postmentum club-like; waist
long and narrow, lying below middle length
0.99-1.2 mm, maximum width 0.33-0.54,
minimum width at waist 0.18-0.22 mm. Pronotum
saddle-shaped and weakly notched at anterior
margin, length 0.25-0.39, width 0.75-0.88 mm.
Worker : Head, antennae and postclypeus creamish
to yellowish. Total body-length 3.60-5.50 mm.
Head-capsule subcircular (length to tip of labrum
1.33-1.40 to base of mandibles 0.85-0.93 and
width 1.05 -1.13 mm); slightly depressed in region
of fontanelle. Fontanelle plate oval to round.
0.10-0.17 mm in diameter. Antennae with 14
segments; segment 3 slightly shorter than 2 and 4
slightly shorter than 3. postclypeus swollen, hairy,
length about half or a little more than half of
width (length 0.26-0.28, width 0.50-0.55 mm).
Pronotum strongly saddle shaped (length
0.25-0.30, width 0.50-0.60 mm).

Distribution : India : Maharashtra : Khandala
near Bombay, Karnataka : Bababudin Hills and
Mercara. Tamil Nadu : Kethi (Nilgiri Hills), Kodai
Kanal, Perumalai, Madurai. Kerala : Nilambur.
Madhya Pradesh; Achanaknar Forest (Kota range),
Bilaspur, Jaisingnagar range, Sahdol; and West
Bengal.

Elsewhere : Sri Lanka : Anuradhpura,
Bandarawella and Colombo (type-locality).

Remarks : This is a new record of genus and
species from Saputara Hills (Ahwa district, Dangs
Division), Gujarat.
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Sub family (VII) MACROTERMITINAE
Kemner

33. Odontotermes anamallensis
Holmgren and Holmgren

1917. Odontotermes anamallensis : Holmgren and Holmgren,
Mem. Dept. Agric. India (Ent.), 5(3) : 157-158. Soldier
and worker. Syntypes : /n Riksmus and AMNH
(IS.IW).

1997. Odontotermes anamallensis : O. B. Chhotani, Fauna
of India and adjacent countries, Isoptera (Termites),
Vol. Il : 447-449. Zool. Surv. India.

Caste known : Soldiers and worker.

Material examined : One vial with 20 exs. of
soldiers and workers from Karjan 32 kms S. of
Vadodara, coll. R. Sewak, 21.iii.1988, Ex. Under

stone.

Diagnostic characters : Soldier : Head-capsule,
labrum pale yellow to brown; mandible dark
brown to blackish, paler basally; body creamish
to yellow. Total body-length 4.9-7.4 mm.
Head-capsule subrectangular, sides weakly convex
and somewhat converging in front (head length
with mandibles 2.80-3.55 mm and length to base
of mandibles 1.75-2.30 mm, maximum width
1.35-1.85); width at base of mandibles 0.95-1.18
mm; base nearly 2/3 to 3/4 of maximum width
(index, maximum width/length 0.68-0.80 and
index, width at mandible-base/ maximum width
0.63-0.74 mm). Antennae with 16-17 (generally
[ 7) segments; in 16- segmented antennae segment
2 longer than 3, 4 shortest; in 17-segmented ones
segment 2 twice as long as 3, the latter shortest.
Mandibles sabre-shaped, strong and stout; length
(1.10- 1.30 mm), a little more than half of
head-length (index, left mandible-length/
head-length 0.54- 0.63). Left mandible with a
prominent tooth at about middle (distance of tooth
from tip of mandible 0.50-0.65 mm, index,
tooth-distance from tip/mandible-length
0.41-0.50). Right mandibles with a minute
corresponding tooth at middle. Postmentum
subrectangular, widest in anterior third (length
1 15-1.60, maximum width 0.45-7.0 mm).
Pronotum saddle-shaped (length 0.60-0.83, width
0.95-1.40 mm). Worker : Dimorphic. Worker major
: Head-capsule pale yellow to brownish yellow.
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Total body-length 4.0-5.5 mm. Head-capsule
subcircular broader than long (length to base of
mandibles 1.2-1.65, maximum width 1.35-1.78
mm). Fontanelle plate a small, whitish, translucent,
round spot at middle of head. Antennae with 17-19
segments; in 17 segmented antennae, segment 4
shortest and in 19 segmented one 3 either shortest
or subequal to 4 or 5. Postclypeus, length less
than half of width. Pronotum saddle-shaped (length
0.40-0.58 mm, width 0.75-1.03 mm). Worker
minor : Resembles worker major but is smaller
and has 15 to 16 segmented antennae. Total
body-length 3.0-4.0; length of head to base of
mandibles 0.80-0.88, maximum width of head
0.93-1.00, length of pronotum 0.30-0.35 and width
0.60-0.68 mm.

Distribution : India ; Karnataka, Tamil nadu,
Kerala, Gujarat (Karjan ¢ 32 km S of Vadodara).

Remarks : This is the first record from Gujarat
state.

34. Odontotermes assumuthi Holmgren

1913. Odontotermes assumuthi : N. Holmgren, J. Bombay
nat. Hist. Soc., 22(1)  112-113. Soldier and worker.
Lectotype (selcted A. E. Emerson) : S, in Riksmus.,
Stockholm. Type-locality : Borivilli Jungles, Bombay,
India

1997. Odontotermes assumuthi : O. B. Chhotani, Fauna of
India and adjacent countries, Isoptera (Termites), Vol.

Il : 449-453. Zool. Surv. India.

Caste known : Imago, Soldier and worker.

Material examined : One vial with soldier and
workers from Thordai near Khavda about 102 km
from Bhuj, N.S. Rathore coll., 16.1.1981, Ex.,
Cow-dung covered with soil. One vial with
soldiers and workers from Saputara hills, Ahwa
(Dangs Division), R. K. Singh coll., 14.i.1989,
Ex. Under Log.

Diagnostic characters : Soldier . Head-capsule,
antennae and labrum pale yellow to pale brown;
antennae uniformely coloured; madibles brown
to blackish brown. Total body-length 4.5-6.5 mm.
Head-capsule subrectangular, sides slightly convex
(head length with mandibles 2.43-2.70 mm and
length to base of mandibles 1.44-1.75, maximum
width 1.07-1.35 mm; width at base of mandibles
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0.78-0.98 mm). Antennae with 16 segments (rarely
17); segment 4 shortest. Labrum tongue-shaped
(length 0.35, width 0.30 mm); anteriorly narrowly
rounded at tip. Mandibles stout and short; apically
weakly incurved (length 0.77-0.95 mm); very
slightly longer than half of head-length (index
mandibles-length/head-length 0.51-0.57 mm). Left
mandible with Prominent, anteriorly directed tooth
a little behind apical third; tooth distance 0.28-0.35
mm, index, tooth-distance/mandible-length
0.33-0.37. Right mandible with a weak denticle a
little below level of tooth in left mandible.
Postmentum subrectangular (length 0.94-1.25,
maximum width 0.45-0.60 mm). Pronotum
saddle-shaped (length 0.48- 0.58, width 0.75-0.95
mm). Worker : Dimorphic. Worker Major :
Head-capsule pale yellow to pale brownish yellow;
antennae paler; total body-length 3.5-4.0 mm.
Head subsquarishly rounded (length to base of
mandibles 1.05-1.20, maximum width 1.25-1.33
mm). Antennae 17 segmented; segment 3 shortest;
4 longer than 5. Postclypeus swollen hairy; length
less than half of width. Pronotum saddle-shaped
(length 0.25-0.35, width 0.52-0.58 mm). Worker
minor : Resembles worker major except for its
smaller size. Antennae 16-segemnted (with 4*
segment shortest). Total body-length 2.8-3.3,
length of head to base of mandibles 0.80-0.90,
maximum width of head 0.85-0.95, pronotum-
length 0.25-0.35 and pronotum-width 0.52-0.58
mm.

Distribution : India : very widely distributed
species, occurring in Assam, Bihar, Gujarat,
Jammu and Kashmir, Karnataka, Maharashtra,
Madhya Pradesh, Punjab, Tamil nadu, Orissa,
West Bengal and Uttar Pradesh.

Elsewhere : Pakistan, Hongu (Kohat district),
Bangladesh, Drier area of Dinajpur and Rajshahi.

Remarks : From Gujarat this species was
known from Saurashtra (Sasan Gir) and Kutch
Bhuj (Thordoi near Khavda). Now it is also known
from extreme south Gujarat (Ahwa, Dangs
division).

35. Odontotermes bellahunisensis
Holmgren and Holmgren

1917. Odontotermes bellahunisensis: K. Holmgren and N.
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Holmgren, Mem. Dept. Agric. Sci., 5(3) : 150-151.
Soldier and worker. Lectotype: S, in ZSI. Type-locality
: Bellahunisi (Bellary district), Karnataka, India.

1997. Odontotermes bellahunisensis : O. B. Chhotani, Fauna
of India and adjacent countries, Isoptera (Termites),
Vol. Il : 453-457, Zool. Surv. India.

Caste known : Imago, Soldier and worker.

Material examined : One vial with 5 soldiers
and 20 workers from Harij, Mahesana district,
17.iii.1986, coll. Ram Sewak, Ex. from grass.,
one vial with many soldiers and workers from
Vijapur, Mahesana district, 15.1i1.1986, coll. Ram
Sewak, Ex. under dung. Four vials with many
soldiers and workers from Jhear and Limbhoi
village, Dantiwada, Navalpur, Himatnagar, coll.
R. C. Sharma, 23-28.xi.1986. One vial with many
soldiers and workers from Waghai, Ahwa, Dangs
district, coll. Ram Sewak, 14.i1i1.1988, Ex. under
stone.

Diagnostic characters : Soldier : Head-capsule
yellowish brown to dark castaneous brown;
antennae yellowish brown, darker distally. Total
body-length 3.60-5.60 mm. Head broadly oval,
broadest posteriorly and narrowed in front (head
length with mandibles 1.70-1.88 mm and length
to base of mandibles 1.05-1.35, maximum width
0.95-1.15, width at base of mandibles 0.63-0.70
mm, index, maximum width/length 0.81-0.93,
index width at base of mandibles / maximum width
0.61-0.70). Antennae with 16-17 segments;
segment 4 shortest in 16 segmented and 3 in 17
segemnted antennae. Labrum tongue-shaped,
apically converging into somewhat pointed tip
(length 0.30-0.35, width 0.28 mm). Mandibles
short, stout, sickle- shaped and strongly incurved
distally (length 0.60-0.73 mm); shorter in
comparison to head (index, mandible
length-head-length 0.54-0.58). left mandible with
a large pointed tooth at distal third from tip
0.18-0.25 mm, (index tooth distance/
mandible-length 0.27-0.33). Right mandible with
a minute tooth a little above middle. Postmentum
subrectangular, with weakly convex sides; length
a little more than width (length 0.60-0.75,
maximum width 0.45-0.55 mm). Pronotum
saddle-shaped (length 0.40-0.55, width 0.70-0.90
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mm). Worker : Dimorphic: Worker major
Head-capsule pale yellow to yellowish brown.
Total body-length 3.5-4.50 mm. Head-capsule
subsquarish, (length to base of mandibles 1.0-1.10,
maximum width 1.05-1.15 mm). Antennae 17
segmented; segment 3 shortest. Postclypeus
swollen, hairy; length almost half of width.
Pronotum saddle-shaped (length 0.40, width 0.63
mm). Worker minor : Resembles worker major
except for smaller size and 16 to 17 segmented
antennae. Total body-length 3.0-3.60, length of
head to base of mandibles 0.70-0.80, maximum
width of head 0.78-0.90, length of pronotum
0.30-0.40 and width of pronotum 0.50-0.60 mm.

Distribution : India : Assam, Andhra Pradesh,
Mabharashtra, Bihar, Karnataka, Orissa, Rajasthan,
Tamil Nadu, Uttar Pradesh, West Bengal, Gujarat
(districts Palanpur, Himmatnagar, Mahesana,
Gandhinagar, Jamnagar, Kachchh, Kheda, Rajkot,
Bharuch, Vadodara, Valsad and Dangs.

Remarks : This species is very widely
distributed in Gujarat state.

36. Odontotermes bhagwatii
Chatterjee and Thakur

1967. Odontotermes bhagwatii : P. N. Chatterjee and M. L.
Thakur, Indian For. Rec. (N.S.), Ent., 11(1) : 6, 33-35,
Pls. 3 and 4. Soldier and worker. Holotype : S. in FRL.
Type-locality : Pathankot, Punjab, India

1997. Odontotermes bhagwatii . O. B. Chhotani, Fauna of
India and adjacent countries, Isoptera (Termites), Vol.

11 : 457-460. Zool. Surv. India.
Caste known : Imago, Soldier and Worker.

Material examined : One vial with 6 Soldiers
and many workers from Navalpur 21 km E of
Himatnagar, coll. R. C. Sharma, 30.xi.1986, Ex.
under log.

One vial with 4 soldiers and 11 workers from
Kim 34 km N of Surat, coll. Ram
Sewak,4.iii.1988, ex. under stone.

Diagnostic characters : Soldier : Head-capsule
pale yellow to yellowish brown; antennae
uniformly coloured. Total body-length 4.25-7.70
mm Head-capsule subrectangular, wider
posteriorly (head length with mandibles 2.00-2.75
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mm and length to base of mandibles 1.25-1.88,
maximum width 1.10-1.38 mm). Antennae 15-17
segmented; segment 2 equal to 3+4 combined, 4
shortest. Labrum tongue- shaped, anteriorly
narrowed to a pointed tip. Mandibles sabre-shaped,
a little longer than half of head-length (length
0.80-1.02 mm, index, left mandible-length/
head-length 0.55-0.66); left mandible with a small
tooth, situated a little above basal one third,
distance of tooth from tip of mandible 0.43-0.59
mm (tooth index, tooth-distance from tip/
mandible-length 0.51-0.62 mm); right mandible
without any tooth. Postmentum subrectangular
(length 0.80-1.30 width 0.50-0.62 mm); sides
behind widest point (distal 1/4) substraight.
Pronotum saddle-shaped (length 0.45-0.62, width
0.83-1.20 mm). Worker : Dimorphic. Worker major
: Head-capsule yellow to yellowish brown. Total
body-length 3.9-5.0 mm. Head-capsule subcircular
(length to base of mandibles 1.15-1.35, maximum
width 1.20-1.48 mm). Antennae with 17 segments;
segment 2 equal to 3 and 4 combined together; 3
slightly shorter than 4. postclypeus swollen, hairy;
length less than 1/2 of its width. Pronotum strongly
saddle-shaped. Worker minor : Resembles worker
major except for its smaller size- and 15 to 16
segmented antennae. Total body-length 2.9-3.6,
length of head to base of mandibles 0.70-0.85,
maximum width of head 0.80-0.95, length of
pronotum 0.30-0.35, width of pronotum 0.50-0.55
mm.

Distribution : India : Jammu & Kashmir,
Punjab, Uttar Pradesh, Madhya Pradesh,
Karnataka, Delhi and Gujarat (Himatnagar and
Surat districts).

Remarks : This is the first record of this species
from Gujarat.

37. Odontotermes brunneus (Hagen)

1958. Termes brunneus : H. A. Hagen, Linn. Ent, 12 :
133-135. Imago. S(?7). Holotype : Im, in Museum
Berlin. Type-locality : Bengal, India.

1997. Odontotermes brunneus : O.B. Chhotani, Fauna of
India and adjacent countries, Isoptera (Termiles), Vol.
I1 : 462-465. Zool. Surv. India.
Custe known : Imago, Soldier and worker.

Material examined : One vial with few soldiers
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and workers, Tankara 44 km N of Rajkot, Ram
Sewak coll., 8.ix.1990, Ex. under stone.

One vial with 2 soldiers and 2 workers,
Kaizam, Vadodara, Ram Sewak coll., 24.iii.1988,
Ex. under stone.

Diagnostic characters : Soldier : Head-capsule
pale brown to reddish brown. Total body-length
5.0-7.0 mm. Head-capsule subrectangular, oval,
(head length with mandibles 2.43-2.90 mm and
length to base of mandibles 1.5-2.0 mm, maximum
width 1.28-1.50 mm, index width/length
0.75-0.87). Antennae 17 segmented; 3 shortest, 4
shorter than 2, S shorter than 4. Labrum
tongue-shaped with rounded anterior margin.
Mandibles thick, stout and short; strongly incurved
anteriorly (length 0.90-1.10 mm) shorter than head
(index, mandible-length/ head-length 0.56-0.62
mm). Left mandibles with a large prominent tooth
below distal third (tooth-distance 0.33- 0.45, index
tooth-distance/mandible-length 0.34-0.42 mm).
Right mandible with a small tooth situated almost
at middle. Postmentum subrectangular (length
0.95-1.20, maximum width 0.50-0.60 mm).
Pronotum saddle- shaped; max width 0.90-1.10
mm and length of pronotum 0.55-0.70 mm. Worker
: Dimorphic. Worker major : Head-capsule pale
brownish yellow. Total body-length 4.8-5.6 mm.
Head-capsule subsquarish (length to base of
mandibles 1.25-1.45, maximum width 1.45-1.60
mm). Antennae with 17-19 segments; 3 or 4
shortest. Postclypeus swollen, length a little less
than half of width. Pronotum as in soldier (length
0.45-0.53, width 0.80-0.88 mm). Worker minor :
Similar to worker major but smaller in size with
16 to 17 segmented antennae. Total body-length
3.6-4.5, length of head to base of mandibles
0.75-0.88, maximum width of head 0.93-1.00,
length of pronotum 0.40-0.45, width of pronotum
0.65-0.70 mm.

Distribution : India : Widely distributed in
southern states; also Gujarat, Maharashtra, Orissa
and Uttar Pradesh.

38. Odontotermes distans
Holmgren and Holmgren

1917. Odontotermes (Cyclotermes) distans : K. Holmgren
and N. Holmgren, Mem. Dept. Agric. Sci.. 5(3) : 153



‘RATHORE AND TAK : Insecta : Isoptera (Termites)

Imago only. Lectotype : Im, In IARIL Type-locality :
Kediar Rocks, Shevaroy Hills, Tamil Nadu, India.

1975. Odontotermes distans : M.L. Roonwal, Zool. Jb. Syst.,
103 : 490, 491, Is parvidens.

1997. Odontotermes distans : O. B. Chhotani, Fauna of
India and adjacent countries, Isoptera (Termites), Vol.

11 : 468-470. Zool. Surv. India.
Caste known : Imago, soldier and worker.

Material examined : One vial with few soldier
and workes, from Danta forest 3 km from Danta,
Palanpur, N.S. Rathore coll., 22.i.1978, Ex. Under

stone.

Two vials with soldiers and workers (i) from
Kaprada village, Valsad, N.S. Rathore coll.,
28.x1i.1980, Ex. Bark of mango tree (ii) from forest
area of Bordevi, Bhavnath near Girnar hills,
Jamnagar, N.S. Rathore coll., 7.1.1981, Ex. Trunk
of dead tree.

Diagnostic characters : Soldier : Head-capsule
subrectangular, pale yellow to deep reddish brown.
Total body length 5.50-8.25 mm. Head-length with
mandibles 3.0-3.95 mm. Maximum head-width
1.50-2.10 mm. Antennae 17 segmented, 1 segment
longest, 3 smallest, last oval. Labrum tongue
shaped. Mandibles strongly built, sabre-shaped,
left and right mandible length 1.20-1.40, left
mandible with a small tooth, lying on the upper
edge of basal third , distance of tooth from tip of
mandible 0.70-0.90 mm, and mandilbe tooth-index
0.58-0.65 mm. Postmentum subrectangular,
median length of postmentum 1.35-1.70 and
maximum width of postmentum 0.65-0.90.
Pronotum saddle-shaped, much narrower than
head-width, length 0.65-0.90 and maximum width
1.15-1.60 mm. Abdomen elongated. Cerci
1.10-1.13 mm long and styli 0.08-0.10 mm long.
Worker : Worker monomorphic : Head- capsule
subsquarish yellowish brown. Total body-length
4.75-5.80 mm Head-length to tip of labrum
2.10-2.30 mm; head-width 1.60-1.80 mm
Antennae 17-19 segmented. Labrum subsquarish.
Pronotum saddle-shaped broader than long (length
0.50-0.60 and width 0.85-1.05 mm; anterior
margin notched medially. Abdomen oblong, cerci
0.10 mm long.

Distribution : This species has been recorded
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as very widely distributed throughout India upto
an elevation of 2100 m in the Himalaya. From
Gujarat it is recorded from districts Jamnagar.
Bhavnagar, Banaskantha, Valsad, and Bharuch.

Elsewhere : Many parts of Pakistan, Bhutan
(Phunsholing and Thimphu).

39. Odontotermes feae (Wasmann)

1896. Termes feae : Wasmann, Ann. Mus. Stor Nat. Genova,
(2) 16(36) : 625-626. Soldicr and worker. Holotype :
S, in Natural History Museum. Maastricht.
Type-locality : Carin Cheba, Burma.

1912. Odontotermes feae : Holmgren, J. Bombay nat. Hist.
Soc. 21 (3) : 786-787.

1997. Odontotermes feae : O. B. Chhotani, Fauna of India
and adjucent countries, Isoptera (Termites), Vol. 11 :
471-475. Zool. Surv. India.

Caste known : Imago, Soldier and worker.

Material examined : One vial with 4 soldiers
and 6 workers from Surat road 6 km N of Valsad,
Ram Sewak coll., 8.iii.1988, Ex. under stone.

One vial with few soldiers and many workers
from Jagbol 40 km E of Valsad, Ram Sewak coll.,
15.viii.1989, Ex. under wooden log.

Diagnostic characters : Soldier : Head-capsule
yellow to reddish brown. Total body-length 6.5-9.0
mm. Head-capsule subrectangular, longer than
wide (head length with mandibles 3.65-4.75 mm
and length to base of mandibles 2.25-3.10,
maximum width 1.80-2.50 mm); widest in
posterior region, width more than 3/4 of length.
Antennae with 17 segments: segment 3 shortest.
Labrum tongue-shaped, narrowed in front with a
pointed tip. Mandibles stout, strong, sabre-shaped:
a little longer than head- length (length 1.20-1.65
mm, mandible/head index 0.51-0.59). Left
mandible with a medium sized tooth near middle.
tooth distance from tip of mandible 0.67-0.90 mm
(tooth-index 0.50-0.55. angle of tooth variable
from either right angle to little less). Right
mandible with a minute tooth at basal third.
Postmentum subrectangular, somewhat swollen
near basal third (length 1.30-2.0, maximum width
0.73-0.98 mm). Pronotum saddle-shaped (length



70

0.75-1.00, width 1.40-1.83 mm). Worker :
Dimorphic. Worker major : Head-capsule pale
yellow to rusty yellow. Total body-length 5.0-6.5
mm. Head-capsule subsquarish; a little wider than
long; sides subparallel, widest at base of antennae
(length to tip of labrum 2.05-2.50, length to base
of mandibles 1.50-1.85, maximum width 1.68-
2.10 mm). Fontanelle plate small rounded.
Antennae with 19 segments, 3 and 4 subequal, 5
shortest. Labrum dome-shaped. Pronotum as in
soldier (length 0.48-0.65, width 0.85-1.20 mm).
Worker minor : as in worker major but smaller in
size (total body length 3.5-4.70, head-length to
tip of labrum 1.70-2.0, head-length to base of
mandibles 1.10-1.48, maximum width of head
1.15-1.50, pronotum-length 0.35-0.53, pronotum
width 0.58-0.90 mm.

Distribution : India : recorded from almost all
over the country.

Elsewhere : Nepal, Bhutan, Bangladesh, Sri
Lanka, Burma, Thailand and Vietnam.

Remarks : This is the first record from Gujarat
state

40. Odontotermes giriensis Roonwal and Chhotani

1962. Odontotermes giriensis : M. L. Roonwal and O. B.
Chhotani, Proc. natnl. inst. Sci. India., (B) 28(4) :
289, 296. 341-345. Pls. 28.29. Soldier and Worker.
Holotype : S, in ZSI. Type-locality; Rongrengiri Garo
Hills, Meghalaya, India.

1997. Odontotermes giriensis : O. B. Chhotani, Fauna of
India and adjacent countries, Isoptera (Termites), Vol.
I1 : 478-482. Zool. Surv. India.

Caste known : Soldier and worker.

Material examined : One vial with 30 soldiers
and 54 workers from Gomadi village 10 km E of
Himatnagar, R. C. Sharma coll., 29.xi.1986, Ex.
from ground.

Diagnostic characters : Soldier : Head-capsule
yellow to dark brownish. Total body-length
3.75-5.5 mm. Head-capsule oval, longer than
broad; sides convex, narrowed anteriorly (head
length with mandibles 1 75-2.00 mm and
head-length to base of mandibles 1.13-1.30,
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maximum width of head 1.00-1.20, width of head
at base of mandilbe 0.85-1.03 mm, index width at
mandible base/maximum width 0.56-0.61).
Antennae with 15-16 segments; segment 3 equal
to 2; 4 large, subdivided in 15-segmented one and
shortest in 16-segmented antennae. Labrum
tongue-shaped, narrowed in front into a pointed
tip. Mandilbles long, sabre-shaped, weakly
incurved at tip; shorter than head-capsule (length
0.63-0.76 mm, index mandible-length/ head-length
0.50-0.63). Left mandible with a sharp tooth at
about distal fourth (tooth distance from tip
0.15-0.20 mm, index, tooth-distance/
mandible-length 0.21- 0.27 mm) Right mandibles
with a minute tooth at about same level as the
tooth in left mandible. Postmentum subrectangular
(length 0.70-0.85, width 0.50-0.60 mm); sides
abruptly conver- ging in distal fourth (width at
anterior margin 0.30-0.35 mm). Pronotum
saddle-shaped (length 0.45-0.60, width 0.73-0.93
mm). Worker : Dimorphic. Worker major :
Head-capsule pale yellow to yellow. Total body
length 4.0-5.0 mm. Head-capsule subcircular
(length to base of mandibles 1.18-1.35, width
1.30-1.50 mm). Antennae with 17-18 segments;
segment 3 shorter than 2; in 17 segmented
antennae 4 subequal to 3 and 5 shortest, in
18-segmented ones 4 shortest. Pronotum
saddle-shaped; length 0.35-0.50, width 0.65-0.75
mm. Worker minor : Similar to worker major
smaller and has 16 segmented antennae with
segment 4 shortest. Total body-length 3.10-3.40,
length of head to base of mandibles 0.70-0.80,
maximum width of head 0.83-0.95,
pronotum-length 0.35-0.45 and minimum width
of pronotum 0.58-0.65 mm.

Distribution : India : Assam, Meghalaya,
Arunachal Pradesh, Tripura, Manipur, Orissa,
Delhi, Rajsthan, Gujarat (Ahwa, Dist. Dangs;
Kaprada, Dist. Valsad; Gomadi, Dist. Himatnagar),
Uttar Pradesh.

Elsewhere : Bangladesh.

41. Odontotermes girnarensis Thakur

1989. Odontotermes girnarensis : R. K. Thakur, Indian For.
Rec. (N.S.), Ent., 15(1) : 46-49. Soldier and worker.

Type-locality : India : Gujarat, Bordevi, Girnar hills,
Junagarh.
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Caste known : Soldier and worker.

Material examined : 18 vials 1964-81 from
Amreli, Gandhinagar, Jamnagar, Kachchh,
Mahesana, Panchmahal, Vadodara and Valsad
district. Except Mahesana district collection
collected by V.C. Agrawal, all other material
was collected by N.S. Rathore during the year
1980-81.

Diagnostic characters Soldier
Head-capsule pale yellow to dark brown,
subrectangular. Mandibles light brown, paler
basally. Total body-length with mandibles
5.45-5.58 mm, head-length with mandible
2.55-2.75 mm (without mandibles 1.50-1.66
mm), maximum width of head 1.28-1.40 mm.
Antennae 16 segmented, 1* longest, 4" shortest,
and apical ovate. Labrum tongue- shaped,
longer than broad (length 0.34-0.38 mm, width
0.31-0.34 mm). Mandibles long, stout,
sickle-shaped, length of right and left mandibles
1.0-1.13 mm Left mandible with a prominent
anteriorly directed tooth lying near the distal
end of middle one third portion (distance of
tooth from tip of mandible 0.34-0.39 mm).
Postmentum flat, length 0.91-1.10 mm and
maximum width 0.50-0.63 mm. Pronotum
saddle-shaped, maximum width 0.95-1.20 mm,
and maximum length 0.63-0.67 mm. Cerci 0.11
mm Styli single jointed 0.07 mm long. Worker
: Dimorphic. Worker major : Head-capsule pale
yellow to yellowish brown. Total body-length
4.25-4.45 mm; head subsquarish, broader than
long, width 1.44- 1.47 mm, length 1.26-1.33
mm Antennae with 16-17 segments, segment
1 longest, 4* shortest. Left mandible with one
apical and three marginal teeth. Pronotum
saddle-shaped, width 0.84-0.88 mm, and length
0.46-0.49 mm; anterior margin with deep
median notch. Apical tibial spur formula 3 : 2
: 2; tarsi 4 segmented. Cerci, 2-jointed 0.11
mm long and styli 0.70 mm. Worker minor :
Similar to worker major only that it is smaller
in size.

Distribution : India : Gujarat : Amreli,
Gandhinagar, Jamnagar, Kachchh, Mahesana,
Panchamahal, Vadodara, Valsad and Junagarh
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42. Odontotermes gurdaspurensis
Holmgren and Holmgren

1917. Odontotermes gurdaspurensis : K. Holmgren and N.
Holmgren, Mem. Dept. Agric. Sci., 5(3) :149-150.
Lectotype : S in IARI, Type-Locality : Gurudaspur,
Punjab, India.

1997. Odontotermes gurdaspurensis : O.B. Chhotani, Fauna
of India and adjacent countries, Isoptera (Termites),
Vol. 11 : 492-493, Zool. Surv. India.

Caste known : Alates, Soldier and Worker.

Material examined : 6 vials examined
containing soldiers and workers from Junagarh,
Rampur-Rajkot road, R. Sewak coll., 4.iii.1986,
Ex. under stone. Jainabad, 98 km from
Surendranagar, R. Sewak coll., 12.iii. 1986, Ex.
under stone. Chotilla and Saylla, Surendranagar,
R. Sewak coll., 13.iii.1986, Ex. under stone.
Limboi 6 km from Idar, Himatnagar, R. C. Sharma
coll., 28.x1.1986, Ex. under stone. Tilakwada 60
km SW of Vadodara, R. Sewak coll., 20.11i.1988,
Ex. under stone. Desalpur village 25 km SW of
Bhuj, N.S. Rathore coll., 25.ii.1989, Ex. ground.

Diagnostic characters : Soldier : Head-capsule
golden yellow to dark brown. Total body-length
5.0-6.5 mm. Head-capsule subrectangularly oval,
(head length with mandibles 2.40-2.65 mm and
length to base of mandibles 1.42-1.65, maximum
width 1.20-1.40 mm and width at base of
mandibles 0.73-0.95 mm, index maximum width/
length 0.80-0.89 and index width at base of
mandibles/maximum width 0.58-0.68 mm).
Antennae 16 segmented; segment 4 shortest.
Mandibles long, slender, weakly incurved (length
0.95-1.08 mm); longer than half of head-length
(index mandibles-length/head-length 0.63-0.72).
Left mandible with a prominent, sharp tooth a
little behind distal third (tooth distance 0.33-0.45,
index tooth distance/mandible-length 0.33-0.40).
Right mandible with a small, minute tooth in
middle third of mandible. Postmentum subrec-
tangular, sides weakly convex (length 0.80-1.0,
maximum width 0.40-0.55 mm). Pronotum
saddle-shaped (length 0.50-0.70, width 0.85-1.10
mm). Worker : Dimorphic. Worker major :
Head-capsule pale yellow to golden yellow. Total
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body-length 4.5-5.2 mm. Head-capsule
subsquarish (length to base ot mandibles,
1.25-1.40, maximum width 1.45-1.65 mm).
Antennae 17 segmented; segment 3 and 5 shortest
and subequal. Postclypeus swollen, hairy; length
less than half of width. Pronotum saddle-shaped
(length 0.40-0.58, width 0.74-0.90 mm). Worker
minor : as worker major except for its smaller
size and head subrectangularly oval. Total
body-length 3.5-4.0., length of head to base of
mandibles 0.65-0.80, maximum width of head
0.95-1.10, length of pronotum 0.35-0.48 and width
of pronotum 0.55-0.70 mm.

Distribution : India; Widely distributed in India
and is reported from Jammu and Kashmir, Punjab,
Himachal Pradesh, Haryana, Uttar Pradesh,
Madhya Pradesh, West Bengal, Rajasthan,
Maharashtra and Gujarat.

Elsewhere : Pakistan. Also widely distributed.

43. Odontotermes horai Roonwal and Chhotani

1962. Odontotermes horai : M. L. Roonwal and O. B.
Chhotani, Proc. natnl. Inst. Sci. India., (B) 28(4) :
289, 296, 346-349. Pls. 30, 31. Soldier and Worker.
Holotype : S, in ZSI. Type-locality : Bank of
Nongpriang Stream, Khasi Hills, Meghalaya, India.

1997. Odontotermes horai : O. B. Chhotani, Fauna of India
and adjacent countries, Isoptera (Termites), Vol. 1I :
495-498. Zool. Surv. India.

Caste known : Imago, soldier and worker.

Material examined : One vial with soldier and
workers. Navalpur 21 km E of Himatnagar, R. C.
Sharma coll., 30.xi.1986, ex. under wooden log.

Diagnostic characters : Soldier : Head-capsule
and labrum brownish yellow; antennae uniformly
yellow. Total body length 4.85-6.80 mm.
Head-capsule subrectangular; sides slightly
narrowed in front; longer than wide (length to
base mandibles 1.65-2.00, maximum width 1.28-
1.65 mm, index width /length 0.74-0.89). Antennae
with 15-16 segments, 4 shortest. Labrum
subtraingular, with a sharp tip; length subequal to
width, 0.26-0.33 mm. Mandibles sabre-shaped,
slightly incurved near tips; about 2/3 of
head-length (mandilbe-length1.05-1.23 mm index
mandible-length/head-length to base of madibles
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0.55-0.65). Left mandible with a small tooth in
proximal part of middle third, index tooth-distance/
mandible-length 0.60-0.66 mm). Right mandible
without any tooth or basal projection. Pronotum
subrectan- gular (length 1.13-1.38, maximum
width 0.53- 0.70 mm), Pronotum saddle-shaped;
much broader than long (length 0.55-0.75,
maximum width 0.90-1.25 mm). Worker :
Monomorphic. Head-capsule and antennae pale
yellow. Total body-length 3.90- 5.50 mm.
Head-capsule subcircular (length to tip of labrum
1.60-2.20, length to base of mandibles 1.10-1.45,
maximum width 1.25- 2.50 mm). Antennae with
17 segmented; segment 3 shorter than 2, subequal
or shorter than 4; 5 subequal to 3. Postclypeus
swollen, pilose; length a little less than half of
width. Pronotum-length 0.40-0.53, maximum
width 0.63-0.85 mm.

Distribution : India : Meghalaya, Nagaland,
West Bengal, Uttar Pradesh, Madhya Pradesh and
Guyjarat.

Elsewhere : Nepal (Jirikhala Tal, Sikri and
kabre) and Pakistan (Thall).

Remarks : This is first time recdrded from
Gujarat.

44. Odontotermes indicus Thakur

1981. Odontotermes indicus : M. L. Thakur, Indian For
Rec. (N.S.) Ent., 14(2) : 70-75. Imago, Soldier and
worker. Type-locality : India : Bombay.

Caste known : Imago, soldier and worker.

Material examined . One vial with soldier and
worker, Saputara 45 km S of Ahwa, 15.iii.1988,
R. Sewak coll., Ex. under stone.

Diagnostic characters : Soldier : Head-capsule
deep yellow to reddish brown. Total body-length
6.50-9.00 mm maximum head-width 1.80-2.35
mm, length of head with mandibles 3.45-4.35 mm.
Antennae with 17 segments; segment 2 about twice
as long as 3; 3 shortest; last ovate. Mandibles
sabre-shaped, stout length 1.20-1.55 mm. Left
mandible with a medium sized distinctly acute
tooth near the middle in the basal half, tooth
distance from tip of mandibles 0.62-0.80 mm
(tooth index 0.50-0.55 mm). Pronotum weakly
saddle-shaped; length 0.80-1.00 mm and maximum
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width 1.40-1.70 mm. Cerci 2 segmented length
0.10 mm, styli one jointed length 0.08 mm Worker
: Dimorphic. Head-capsule and postclypeus pale
yellow to rushty yellow. Total body-length
5.00-6.50 mm. Head-capsule subsquarish; wider
near the base of antennae. Fontanelle about 0.10
mm. Antennae with 19 segments; segment 2
cylindrical, 5 shortest; last ovate. Pronotum
saddle-shaped; narrower than head-width; anterior
and posterior margin notched in the middle. Cerci
2 segmented; length 0.15 mm. Styli one jointed
0.08 mm. Worker minor : resemble worker major
but smaller in size and paler in colour. Antennae
17-18 segmented.

Distribution : India : Orissa, Gujarat (widely
distributed in Dangs, Jamnagar, Kheda and
Panchmahal districts). This species is widely
distributed throughout India, Except the eastern
part, Thakur (1976, 1981).

45. Odontotermes kushwahai Roonwal and Bose

1964. Odontotermes kushwahai : M. L. Roonwal and G.
Bose, Zoologica, Stuttgart, 40(3) : 33-35.

Caste known : Soldier and worker.

Material examined : 3 vials with soldiers and
workers as follows : Bodeli 68 km W of Vadodara,
R. Sewak coll., 18.iii.1988, Ex. under dung. Kathor
18 km NE of Surat, R. Sewak coll., 7.viii.1989,
Ex. under dung. Adara village 14 km from Rajkot
on Morvi road, R. N. Bhargava coll., 23.viii.1988,
Ex. from ground.

Diagnostic characters : Soldier : Head-capsule,
labrum and postclypeus brown; anteclypeus
whitish. Total body length with mandibles
5.40-6.50 mm. Head-capsule subrectangularly
oval; head- length with mandibles 2.93-3.25 mm.
Head- length to base of mandibles 1.82-1.94,
maximum width of head 1.55-1.57 mm. Eye and
ocelli absent. Antennae with 17 segments; segment
1 long and clyndrical, 3 shortest and apical ovate.
Labrum tongue-shaped, slightly broader than long
(length 0.36-0.40, width 0.42-0.45 mm).
Mandibles long, sickle- shaped, distal half strongly
incurved, length 1.25-1.30 mm. Left mandilbe with
a sharp pointed tooth in anterior part of
middle-third (index tooth distance/mandible-length

73

0.38-0.47 mm); right mandilbe with a very small
tooth in the corresponding position. Postmentum
subrectangular, much longer than broad -(length
1.05-1.25 mm, width 0.55-0.62 mm). Pronotum
saddle-shaped, sparsely pilose much broader than
long (length 0.70-0.75 mm, width 1.25-1.30 mm.
Abdomen elongate, oval. Cerci 2 jointed 0.13 long;
styli 1 jointed 0.08 mm long. Worker :
Monomorphic : Head-capsule pale yellow, frons
whitish, distal segments of antennae deep
yellowish brown, Total body- length 4.58-6.50
mm. Head-capsule subsquarish, narrower
posteriorly; slightly broader than long (length
1.35-1.40 mm width 1.50-1.58 mm. Eye, ocelli
absent. Antennae with 18-19 segments, 1 longest
and 3 shortest. Pronotum strongly saddle-shaped
much braoder than long (length 0.45-0.55, width
0.85-0.90 mm). Apical tibial spurs formula
3 :2: 2. Abdomen long, oval, pilose; cerci 2
Jointed 0.10 mm long; styli 1 jointed 0.08 mm
long.

Distribution : India :Rajasthan : Bhupalsagar
and Amet, Udaipur district. Gujarat : Tuwa (Kheda
dist.), Rajkot, Surat and Vadodara district.

46. Odontotermes latiguloides Roonwal & Verma

1973. Odontotermes latiguloides : M. L.. Roonwal and S. C.
Verma, J. Indian Acad. Wood. Sci., 4(2) : 83-86. Soldier
and worker. Holotype : S. In ZSl. Type-locality :
Mandalgarh, Bhilwara district, Rajasthan, India.

1997. Odontotermes latiguloides : O. B. Chihotani. Faunua of’
India and adjacent countries, Isoptera (Termites). Vol.
Il : 510-512. Zool. Surv India.

Caste known : Soldier and worker.

Material examined : One vial with soldier and
workers from Saputara hills, Ahwa (Dangs
Division), R. K. Singh coll., 14.i.1989, Ex. under
log (mix with O. Assmuthi Holmgren).

Diagnostic characters : Soldier : Head-capsule
yellowish brown; antennae brownish, basal
segments paler. Total body length 3.8-5.2 mm.
Head-capsule broadly oval; narrowed anteriorly:
width almost equal to length (head length with
mandibles 1.79-2.10 mm and length to base of
mandibles 1.0-1.26, maximum width 1.0-1.21 mm,
index width/length 0.96-1.0 mm). Antennae with
16-17 segments; segment 3 shortest. Labrum
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tongue-shaped, with several long hairs; longer than
broad; tip broadly round and narrowed (length
0.26-0.37, width 0.26-0.32 mm). Mandibles
sabre-shaped, strongly incurved apically; about
3/4 of head-length (length 0.79-0.89 mm, index,
mandible-length/ head- length 0.75-0.79 mm).
Left mandible with an acute, forwardly pointed,
well marked tooth at about distal 1/3
(tooth-distance from tip 0.26-0.34 mm, index,
tooth-distance/mandible-length 0.33-0.38 mm).
Right mandible with minute tooth a little lower
than tooth on left mandible. Postmentum
strongly arched and swollen; width slightly
shorter than length (length 0.53, maximum
width 0.47 mm, index width/length 0.92 mm).
Pronotum saddle- shaped; strongly notched both
at anterior and posterior margins (length
0.47-0.58, width 0.77-0.95 mm). Legs with
3:2:2 apical tibial spurs (not 2:2:2 as mentioned
by Roonwal and Verma 1973). Worker :
Head-capsule yellowish brown body straw
coloured. Head sparsely and body fairly pilose.
Total body length 3.70-5.0 mm. Head-caspule
subsquarishly rounded (length to base of
mandibles 1.16-1.53, width 1.32-1.42 mm).
Antennae with 17 segmentes; segment 2
subequal to 3+4. Postclypeus swollen, with a
few hairs; length less than half of width.
Pronotum saddle-shaped (length 0.30-0.38,
width 0.68-0.75 mm). Legs with 3 : 2 : 2 apical
tibial spurs (not 2 : 2 : 2).

Distribution : Rajasthan : Banswara, Bhilwara,
Dungarpur, Jaipur, Jhunjhunu, Jodhpur, Sikar and
Sirohi district. Gujarat : Amreli, Bharuch, Dangs,
Gandhinagar, Junagarh, Kheda, kachchh,
Mahesana, Panchmahal, Rajkot, Sabarkantha,
Vadodara and Valsad.

47. Odontotermes lokanandi
Chatterjee and Thakur

1967. Odontotermes lokanandi : P. N. Chatterjee and M, L.
Thakur, /ndian For. Rec. (N.S.), Ent., 10(1) : 38-41.
Soldier and worker. Type-locality : India : Jammu &
Kashmir : Resident Plot No. 6, near River Tavi,

Jammu.

Custe known : Imago, Soldier and worker.
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Material examined : 7 vials with soldiers and
workers from Bhuj, Dangs, Junagarh, Vadodara
and Valsad districts, N.S. Rathore coll.,10.i1.1978
and Dec-Jan. 1980-81.

Diagnostic characters : Soldier : Head-capsule
yellowish brown to dark brown. Total body-length
3.70-4.50 mm. Head-capsule oval shaped,
head-length with mandibles 1.50-1.80, maximum
head-width 0.95-1.10; Fontanelle indistinct.
Antennae with 15-16 segmentes; 2 longer than 3,
in 15 segmented condition 2 equal to 3+4
combined in 16 segmented antennae; last ovate.
Labrum tongue-shaped; slightly longer than broad.
Mandibles short, stout and sickle-shaped with
strongly incurved apices; maximum length
0.55-0.68. Left mandible with a medium size
sharply pointed acute tooth lying near the apical
third, 0.15-0.20 mm distance from tip (mandibular
tooth index 0.26-0.31). Right mandible with a
small rudimentary tooth placed in front of middle.
Postmentum short, only slightly longer than wide
(postmentum index 0.84-0.96). Pronotum weakly
saddle-shaped; narrower than head-width; length
0.43-0.55 'and maximum width 0.70-0.90.
Abdomen oblong, hairy. Cerci 0.08-0.10 mm long.
Styli 0.06-0.08 mm long. Worker : Head-capsule
brownish; rest of the body straw yellow.
Head-capsule sparsely hairy. Total body-length
3.50-4.25 mm. Head-capsule subsquarish, slightly
broader than long, head-length to tip of mandible
1.95-2.25 mm. Antennae with 17-18 segments; 2
logner than 3 in 17 segmented condition; subequal
to combined length of 3 and 4 in 18 segmented
antennae. Labrum subsquarish anterior margin
rounded. Pronotum saddle- shaped; maximum
length 0.35-0.48 and maximum width 0.65-0.80
mm; anterior margin deeply notched medially;
posterior margin concave. Abdomen oblong. Cerci
0.06- 0.08 mm long. Styli 0.08 mm long.

Distribution : India : Himachal Pradesh, Jammu
& Kashmir, Uttar Pradesh, Gujarat (Banaskantha,
Dangs, Junagarh, Kachchh, Mahesana, Vadodara
and Valsad).

Elsewhere : Pakistan (very widely distributed
throughout Pakistan), Bangladesh.
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48. Odontotermes malabaricus
Holmgren and Holmgren

1917. Odontotermes (Odontotermes) malabaricus : K.
Holmgren and N. Holmgren, Mem. Dept. Agric. India
(Ent.), 5(3) : 157-158. Soldier and worker. Syntypes :
In Riksmus and AMNH (IS, W)

1959. Odontotermes kulkarnii: M.L. Roonwal and O. B.
Chhotani, Sci & Cult.,Calcutta, 25(5) : 325.

1960. Odontotermes kulkarnii : M. L. Roonwal and O. B.
Chhotani, Indian J. Agric. Sci., New Delhi, 29(4) :
57-62.

1981. Odontotermes malabaricus : M. L. Thakur, Indian
For. Rec. (N. S.) Ent., 14(2) : 87-90.

Caste known : Soldier and worker

Material examined : One vial with soldier and
workers from Gogha 20 km from Bhavnagar,
24.i1.1986, R. Sewak coll., Ex. from roots of
Accacia tree.

Diagnostic characters : Soldier : Head-capsule
yellowish to brownish-yellow. Total body-length
5.40-7.0 mm. Head-capsule subrectangular. Length
of head with mandibles 3.0-3.6 mm and maximum
width of head 1.23-1.70 mm, Fontanelle indistinct.
Antennae with 16-17 segment; in 16 segmented
antennae, segment 2 slightly longer than 3; 4
shortest; in 17 segmented condition, 2 almost twice
as long as 3; 3 shortest; last ovate. Labrum tongue-
shaped; sides subparallel. Mandibles sabre-
shaped; strongly built with broadly pointed and
incurved apices; length more than half the
head-length. Left mandible with a prominent and
acute marginal tooth near the lower edge of apical
third (mandible-tooth index 0.34-0.43 mm). Right
mandible with a minute rudimentary tooth near
the middle in the distal half. Postmentum
subrectangualr. Pronotum saddle shaped; distinctly
narrower than head-width; anterior margin with a
distinct notch in the middle. Maximum head-width
1.23-1.70. posterior margin weakly emarginate to
deeply notched. Abdomen elongate. Cerci and styli
08-0.10 mm long. Worker : Dimorphic. Worker
major . Head-capsule yellowish brown; antennae
yellowish white, becoming darker distally. Total
body-length 3.80-5.30 mm. Head-eapsule
subrectangular; maximum head-width 1.33-1.63
mm. Foantanelle indistinct. Antennae with 17
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segments; rarely 18 segmented (4 incompletely
divided); segment 2 distinctly longer than 3; 3
shortest; last ovate. Pronotum saddle-shaped,
broader than long; maximum length 0.35-0.40 and
maximum width 0.70-0.80 mm; posteior margin
with broad emargination. Abdomen subglobular.
Cerci 0.10-0.13 mm styli 0.10 mm. Worker minor
: similar to worker major except smaller in size
and Head-capsule somewhat oval in shape and
antennae l6-segmented.

Distribution : India : Poovanur, Malabar district
(in old Madras presidency), Now in Kerala,
Bababiddin hill and Shevroy hills, Yercaud.
Species is very widely distributed in the Peninsular
India. Gujarat : Bhavnagar district.

Remarks : This species is first time recorded
from Gujarat.

49. Odontotermes microdentatus
Roonwal and Sen-Sarma

1960. Odontotermes microdentatus : M. L. Roonwal and P.
K. Sen-Sarma. Contr. Syst. Orient. Termites (ICAR)
Ent., Monog. 1) : 33-39, 2 pls. Imago. Soldier and
Worker. Holotype : S, in FRI. Type-locality : Dehra
Dun, Uttar Pradesh, India.

1997. Odontotermes microdentatus : O. B. Chhotani, Fauna
of India and adjacent countries, Isoptera (Termites)
Vol. Il ; 514-517. Zool. Surv. India.

Caste known : Imago, Soldier and Worker.

Material examined : One vial with soldiers
and Workers from Bokhra near Saputara 21 km
from Ahwa (Dangs), N.S. Rathore coll.,
30.xii.1980.

Diagnostic characters : Soldier : Head pale
brown to dark-brown; antennae brownish, darker
distally. Total body-length 3.9-5.3 mm.
Head-capsule oval, slightly longer than braod
(head length with mandibles 1.90-2.10 mm and
length to base of mandible 1.0-1.54, maximum
width 0.90-1.15, width at base of mandibles
0.55-0.68 mm; index width/length 0.73-0.95 and
index width at mandible base/maximum width
0.55-0.64 mm). Antennae 16 to 17 segmented:
segment 4 shortest in 16 and 3 and 5 shortest and
subequal in 17 segmented antennae. Labrum
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tongue-shaped, converging anteriorly into a narrow
rounded tip (length 0.35, width 0.30 mm).
Mandibles long, slender and almost straight, very
slightly bent inwards at distal tip; length 2/3 to 3/
4 of head-length (length 0.78-0.90 mm; index
mandible length/head-length 0.62-0.78 mm). Left
mandible with a minute tooth above distal 1/3
(tooth distance from tip 0.20-0.28 mm, index
tooth-distance/mandible- length 0.28-0.33 mm)
Right mandible with a rudimentary tooth at distal
1/3. Postmentum subrectangular with convex sides
(length 0.65-0.80, maximum width 0.40-0.50 mm).
Pronotum saddle-shaped (length 0.45-0.55, width
0.70-0.85 mm). Worker : Monomorphic.
Head-capsule deep straw-coloured. Total
body-length 3.5-4.8 mm. Head-capsule
subsquarish (length to base of mandibles 1.2-1.55,
maximum width 1.40- 1.74 mm). Antennae 17
segmented; segemt 3 and 4 subequal. Postclypeus
swollen, hairy, length about 1/2 of width.
Pronotum saddle-shaped (length 0.33-0.50, width
0.63-0.90 mm).

Distribution : India : Recorded from Jammu
and Kashmir, Himachal Pradesh, Uttar Pradesh,
Madhaya Pradesh, Orissa, Gujarat, Bihar and
Karnataka.

50. Odontotermes obesus (Rambur)

1842. Odontotermes obesus : ]. P. Rambur, Histoire nat.
Insectes, Ne‘vropte ‘res : 304. Imago only. Syntypes :
one Im, in Hope Mus. Oxford (U.K.). Type-locality :

India : Bombay.

1997. Odontotermes obesus : O. B. Chhotani, Fauna of India
and adjacent countries, Isoptera (Termites), Vol. II :
519-524. Zool. Surv. India.

Caste known : Imago, Soldier and worker.

Material examined : Lot (A) 5 vials with
soldier and workers, Palanpur district, R. C.
Sharma coll., Nov., 1986. Lot (B) 5 vials with
soldier and workers, Himatnagar district, R. C.
Sharma coll., Nov. 1986. Lot (C) 2 vials with
soldier and workers Kim 34 km N of Surat, R.
Sewak coll., 4.i1i.1988. Mahwa 45 km SW of
Surat, R. Sewak coll., 5.iii.1988. Lot (D) - One
vial with soldier and workers, Saputara, Dangs,
Ahwa, R. Sewak coll., 15.11.1988.
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Diagnostic characters : Soldier : Head-capsule
pale yellow to castaneous brown. Total
body-length 4.0-6.0 mm. Head-capsule oval,
weakly converging anteriorly (head length with
mandibles 2.00-2.53 mm and length to base of
mandibles 1.03-1.67, maximum width 0.95-1.37
mm, index, width/length 0.82-0.95 and converging
index, width at mandible base/maximum width
0.62-0.70). Antennae with 16-17 segments;
segment 2 subequal to 3 + 4 in 16 segmented
antennae and 3 shortest in 17-segmeted ones.
Mandibles long, slender, sabre-shaped (length
0.75-1.03 mm, mandible-length/head-length
0.59-0.68 mm). Left mandible with a sharp
prominent tooth at distal 1/3 (tooth-distance from
tip 0.25-0.38, index, tooth-distance/
mandible-length 0.30-0.40 mm). Right mandible
with a minute tooth a little below level of tooth
on left mandible. Postmentum subrectangular
(length 0.70-0.93, width 0.50- 0.58 mm). Pronotum
saddle-shaped, distinctly notched (length
0.50-0.65, width 0.80-1.07 mm). Worker :
Dimorphic. Worker major . Head-capsule and
antennae pale yellow to yellowish brown; distal
segments darker, body creamish to straw yellow.
Total body-length 3.80-4.50 mm. Head-capsule
subsquarish, widest near antennae (length to base
of mandible 1.15-1.40; max width 1.37-1.58 mm).
Antennae with 17-18 segments; in 17 segmented
one, segment 3 shortest and in 18 segmented one,
4 shortest. Postclypeus wealkly swollen, length
less than half its width. Pronotum strongly
saddle-shaped (length 0.43-0.58, width 0.70-0.85
mm). Worker minor : Smaller than worker major
and with 16-17 segmented antennae. Total
body-length 2.70-4.70, length of head to base of
mandibles 0.65-1.00, maximum width of head
0.75-1.15, pronotum-length 0.30-0.40, pronotum
width 0.50-0.63 mm.

Distribution : Widely distributed in the Indian
subcontinent. It is known from Gujarat state from
district Ahmedabad, Banaskantha, Bharuch,
Dangs, Kachchh, Kheda, Jamnagar, Mahesana,
Panchmahal, Sabarkantha, Surat, Vadodara and
Valsad.

51. Odontotermes paralatiguloides Thakur

1989. Odontotermes paralatiguloides : R.K. Thakur, Indian
For. Rec. (N.S.) Ent., 15(1) : 57-60. Soldier and Worker.
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Holotype : S, in 2SI, Calcutta. Type-locality : Vijarkhi
village, 15 km S of Jamnagar, Gujarat, India.

Caste known : Soldier and worker.

Material exmaiend : One vial with soldier and
workers from Vijarkhi village 15 km S of
Jamnagar, R. C. Sharma coll., 12.ix.1975, Ex.
Decayed wooden log. One vial with soldier
workers from Thordoi near Khavda coast of the
Great Rann of Kachchh 102 km from Bhuj, N.S.
Rathore coll., 16.i.1981, Ex. cow dung.

Diagnostic characters : Soldier : Head-capsule
yellowish brown, oval shaped; (head length with
mandibles 1.81-1.94 mm and head-length to base
of mandibles 1.06-1.19 mm, maximum width of
head 1.03-1.13 mm), posterior margin broadly
rounded. Fontanelle indistinct. Total body-length
3.94-4.65 mm. Antennae with 16 segment,
segment | longest, 4 shortest, apical ovate. Labrum
tongue-shaped, (length 0.28- 0.33 and width
0.23-0.28 mm). Mandilbe short, stout and deeply
incurved. Left mandible length 0.74-0.78 mm with
a medium sized, sharply pointed forwardly
directed acute tooth lying near the apical third
(distance of tooth from tip of mandible 0.22-0.28
mm and mandilbular-tooth index 0.27-0.32 mm).
Right mandible length is equal to left one but
with a small rudimentary tooth placed in front of
middle. Postmentum short, length 0.47-0.50 mm
and maximum width 0.44 0.47 mm (postmentum
index width/ length 0.88-0.94. Pronotum
saddle-shaped, maximum length 0.50-0.56 and
maximum width 0.81-0.88. Cerci 2 segmented,
short 0.11 mm and styli single joined short 0.07
mm. Worker : Monomorphic. Head-capsule
yellowish brown; rest of the body straw yellow.
Total body-length 4.31-4.90 mm. Head-capsule
subsquarish, head-length with mandibles 1.75-2.14
mm and maximum width of head 1.26-1.33 mm
Antennae 15-16 segmented; segment 1 longest, 3
shortest, last ovate. Pronotum saddle-shaped,
length 0.35-0.49 and maximum width 0.63-0.77
mm Abdomen oblong, hairy. Cerci 2 segmented,
short 0.07 mm; styli unsegmented short 0.08 mm
long.

Distribution : India : Gujarat (Dangs, Jamnagar,
Junagarh and Kachchh).
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52. Odontotermes redemanni (Wasmann)

1893. Termes redemanni : W. Wasmann, Wein. Ent Zewy
12(7) : 239. Imago, Soldier and Worker. Lectotype :
S, in NHM, Maastricht. Type-locality : Sri Lanka.

1997. Odontotermes redemanni . O.B. Chhotani, Fauna of
India and adjacent countries, Isoptera (Termites),

Vol. 11 : 519-524. Zool. Surv. India.
Caste known : Soldier and worker.

Material examined . (A) One vial with few
soldier and many workers, Ganeshpur 35 kms from
Mahesana R. Sewak coll., 16.1ii.1986, Ex. under
Bark of Neem tree (B) One vial with soldiers and
workers from Mahi river area 21 kms. N.E. of
Vadodara, R. Sewak coll., 19.iii.1988, Ex. from
grass.

Diagnostic characters : Soldier : Head-capsule
pale yellowish to dark yellowish brown. Total
body-length 3.5-5.10 mm. Head-capsule oval (head
length with mandibles 1.85-2.25 mm and length
to base of mandibles 1.15-1.35, maximum width
1.0-1.20 mm). Resembles O. obesus very much.
Antennae 16-17 segmented; segment 4 shortest in
16 segmented antennae and 3 in 17 segmented
ones. Labrum tongue-shaped; anterior margin
broadly rounded. Mandibles long, slender,
sabre-shaped, incurved distally; length 0.75-0.95
mm; longer than 1/2 of head-length (index,
mandible-length/head-length 0.60-0.63 mm).
Postmentum moderately swollen, subrectangular
(length 0.65-0.85 mm, width 0.45-0.58 mm).
Pronotum saddle-shaped, (length 0.45-0.60,
maximum width 0.70-1.0 mm). Worker :
Dimorphic. Worker -major : Head-capsule
pale-yellowish brown. Total body-length 3.0-5.20
mm Head-capsule subsquarish (length to base of
mandibles 1.20-1.35, maximum width 1.30-1.40
mm). Antennae with 17-18 segmented; segment 5
in 17 segmented antennae and 4 in 18 segmented
ones, shortest. Postclypeus weakly swollen: length
nearly 1/2 of width. Pronotum saddle-shaped.
prominently notched at anterior and posterior
margins (length 0.35-0.38, width 0.70-0.80 mm).
Worker minor : Resembles worker major but for
its smaller size and 16 to 17 segmented antennae.
Total body-length 3.0-3.8 mum, length of head to
base of madibles 0.70-0.78, maximum width of
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head 0.85-0.90, length of pronotum 0.30-0.35 and
width of pronotum 0.57-0.60 mm.

Distribution . India : Quite widely distributed
in southern and eastern India and reported from
Tamil Nadu, Kerela, Andhra Pradesh, Karnataka,
Maharashtra, Madhya Pradesh, Eastern Bihar and
West Bengal, Jammu and Kashmir, Orissa,
Rajasthan, Gujarat, Tripura.

Elsewhere : Sri Lanka : very widely distributed.

53. Odontotermes sasangirensis Thakur

1989. Odontotermes sasangirensis : R. K. Thakur, Indian
For. Rec. (N.S.) Ent., 15(1) : 61-64. Soldier and Worker.
Holotype : S, in ZSI, Calcutta. Type-locality : Sasan
Gir Forest, Junagarh, Gujarat, India.

Caste known : Soldier and worker.

Material examined : A paratype soldier and a
paramorphotype worker, collected from soil tunnel
on the ground, Sasan Gir Forest (Junagarh district),
N.S. Rathore coll., 8.i.1981.

Diagnostic characters : Soldier : Head-capsule
yellowish brown to dark brown, suboval; longer
than broad (head-length with mandibles 1.19-1.28
mm; width 1.09-1.19 mm. Mandibles pale brown
to reddish brown, long, stout, weakly incurved,
length 0.75-0.81 mm. Left mandible with a
prominent tooth lying just above the 1/4 or a little
in front, tooth index 0.27-0.29 mm. Total body
length with mandibles 5.32-5.60 mm. Fontanelle
absent. Antennae 16 segmented 4 shortest, apical
ovate. Labrum longer than broad, length 0.31-0.34
mm and width 0.23-0.28 mm. Postmentum
subrectangular with sides convex in the middle,
length 0.55-0.58, width 0.44-0.50 mm. Pronotum
saddle-shaped, narrower than head-capsule, width
0.90-0.97 mm; length 0.50-0.56 mm. Legs slender,
apical tibial spur formula 3:2:2. Cerci 2-jointed,
0.11 mm long. Styli single-jointed 0.09 mm long.
Worker : Dimorphic. Worker major : Head-capsule
pale yellowish white, mandible dark brown,
subcircular, broader than its length to base of
mandilbe (width 1.26-1.37 mm). Total body-length
3.92-4.20 mm. Fontanelle indistinct. Antennae
with 17-18 segments, segment | longest, S shortest
in 17 segmented antennae and 4 shortest in 18
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segmented antennae; last ovate, club shaped. Left
mandible with an apical and 3 marginal teeth and
right mandible with an apical and two marginal
teeth. Pronotum saddle-shaped, width 0.75-0.78
mm, length 0.41-0.44 mm. Cerci 2 jointed, 0.14
mm long and styli 1 jointed and 0.10 mm long.
Worker minor : Resembles worker major except
smaller in size and the antennae with 16 segments.

Distribution : India : Gujarat : Banaskantha,
Bharuch, Kachchh, Jamnagar, Junagarh,
Mahesana, Panchmahal, Sabarkantha and
Vadodara districts.

54. Odontotermes wallonensis (Wasmann)

1902. Termes obesus sub. sp. wallonensis : W. Wasmann,
Zool. Jb. Syst., 17(1) : 106. Imago. Soldier and Worker.
Holotype : Im, in NHM, Maastricht. Type-locality :
Wallon, Sangamner (Dist. Ahmadnagar), Maharashtra,

1904. Termes obesus sub. sp. wallonensis : J. Desneux, genera
Insects., 25 : 38.

1914. Termes wallonensis : E. Bugnion, Bull. Mus. Hist. nat.
Paris, 20(4) : 189.

1949. Odontotermes (Odontotermes) wallonensis : T. E.
Snyder, Smiths misc. Coll., 112 : 243. Synonymy.

1997. Odontotermes wallonensis : O. B. Chhotani, Fauna of
India and adjacent countries, Isoptera (Termites), Vol.
I1 : 547-552. Zool. Surv. India.

Caste known : Imago, Soldier and Worker.

Material examined : One vial with soldier and
worker from Limbhoi village 6 km from Iddar
and 33 kms N of Himatnagar, R. C. Sharma coll.,
28.xi.1986, Ex. from ground.

Diagnostic characters : Soldier : Head-capsule
pale yellow to brownish yellow. Total body-length
4.6-6.70 mm. Head-capsule subrectangularly oval,
sides faintly convex (head length with mandibles
2.50-2.90 mm and length to base of mandible
1.50-1.90, maximum width 1.30-1.50, width at
base of mandibles 0.88-1.03 mm index maximum
width/length 0.70-0.87 and index width at base of
mandibles/maximum width 0.65-0.73). Antennae
with 16-17 segments; in 16-segmented antennae,
segment 2 subequal to 3 and 4 shortest; in 17
segmented ones, 2 longer than 3. Labrum broadly
tongue-shaped; anteriorly broadly rounded (length
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0.35-0.48; width 0.40-0.43 mm). Mandibles long
and fairly strongly incurved anteriorly; length
about 2/3 of head-length (length 1.03-1.20, index
left mandible-length/head-length 0.62- 0.71); left
mandible with a prominent tooth a little above
middle point (tooth-distance from tip 0.43-0.53,
index, tooth-distance/mandible-length 0.41-0.46
mm); right mandible with a small tooth at middle
(tooth-distance 0.50-0.58 mm). Postmentum
subrectangular, flat; widest at anterior 1/4; behind
sides slightly incurved ((length 0.95-1 18,
maximum width 0.53-0.65 mm). Pronotum
saddle-shaped (length 0.53- 0.75, width 0.95-1.20
mm). Worker : Dimorphic. Worker major :
Head-capsule pale brownish, yellow. Total body
length 4.0-5.5 mm Head-capsule subcircular, wider
than long (length base of mandible 1.20-1.38,
maximum width 1.40-1.63 mm). Antennae with
17-18 segments, segment 4 shortest. Postclypeus
swollen, pilose; length less than half of width
(length 0.33, width 0.80 mm). Pronotum
saddle-shaped (length 0.45- 0.55, width 0.80-0.90
mm). Worker minor : As worker major except
that it is smaller in size and has comparatively
more swollen postcly- peus and 17 segmented
antennae. Total body-length 3.2-3.8 mm, length
of head to base of mandibles 0.73-0.88, maximum
width of head 0.90-1.05, length of postclypeus
0.25, width 0.50 mm, length of pronotum
0.33-0.45, width 0.55-0.68. mm.

Distribution : India : It is a very wide spread
species in peninsular India and is reported from
Maharashtra, Gujarat, Karnataka, Andhra Pradesh,
Tamil Nadu, Madhya Pradesh, Bihar, Orissa, and
Delhi state.

55. Microtermes incertoides Holmgren

1913. Microtermes incertaides : N. Holmgren, J. Bombay
nat. Hist. Soc., 22(1) : 113-114. Soldier and worker.
Holotype : Probably in Riksmus., Stockholm.
Type-locality : Wallon, Ahmadnagar Dist. Maharashtra,
India.

1997. Microtermes incertoides : Q. B. Chhotani. Fauna of
India and adjacent countries, Isoptera (Termites), Vol.

II : 579-580. Zool. Surv. India.
Caste known : Soldier and worker.

Material examined : One vial with soldiers
and workers from Forest Rest house compound,
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Ahwa, Dangs district, N.S. Rathore coll.,
29 xii.1980, Ex. rotton wood.

Diagnostic characters : Soldier : Head-capsule
straw yellow; labrum yellowish; antennae and
body whitish; mandibles reddish brown, paler
basally. Head and body fairly densely hairy. Total
body-length 3.10-4.0 mm. Head-capsule oval; a
little longer than wide (head length with mandibles
1.26-1.40 mm and length to base of mandible
0.80-0.88, maximum width 0.73-0.78 mm); sides
converging in front. Antennae with 14 segments;
segment 2 subequal to 3+4. Labrum lancet-shaped,
extending upto 2/3 of mandibles; tip narrow and
pointed (length 0.30-0.33, width 0.20-0.23 mm).
Mandibles thin, delicate, weakly incurved
anteriorly (length 0.47-0.53 mm), index mandibles-
length/head length 0.60-0.63 mm). Postmentum a
little longer than wide; sides weakly convex
(length 0.45, width 0.35-0.38 mm). Pronotum
saddle-sahped (length 0.33-0.40, width 0.48-0.58
mm). Worker : Dimorphic. Worker major :
Head-capsule pale yellowish brown. Total
body-length 3.5-4.30 mm. Head-capsule
subsquarish, (length to base of mandibles 0.80.
width 0.87 mm). Antennae with 14 segments,
postclypeus swollen, length 1/2 of width.
Pronotum saddle-sahped (maximum width 0.46
mm). Worker minor : Resembles worker major
except, head-capsule subcircular. Total body-
length 3.0, head-width 0.68, pronotum-width 0.42
mm.

Distribution : India : Maharashtra, Karnataka,
Andhra Pradesh, Madhya Pradesh, Uttar Pradesh,
Gujarat, Tamil Nadu and Daman.

56. Microtermes mycophagus (Desneux)

1905. Termes mycaphagus: 1. Desneux, Ann. Soc. Ent. Belg..
49(12) : 348-352. limago, Soldicr and Worker. Holoty pe
: Repository not known. Type-locality : Karachi, Sind.
Pakistan.

1997. Microtermes mycophagus : O. B. Chhotani, Fauna of
India and adjacent countries, Isoptera (Termites) Vol

Il : 581-583, Zool. Surv. Indiu.
Caste known : Imago, Soldier and worker.

Material examined : Three vials with soldier
and workers first from Navalpur, Himatnagar,
R. C. Sharma coll., 30.xi.1986 second vial from
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Verahi 18 km W of Radhanpur, district
Palanpur, N.S. Rathore coll., 21.ii.1989, Ex. dry
Accacia branch and third vial from Jetda-village
14 km from Tharad, Palanpur district, N.S.
Rathore coll., 7.iii.1989, Ex. wooden log. Also
40 vials collected during 1986 to 1992 from
Ahmedabad, Bhuj, Gandhinagar, Himatnagar,
Mahesana and Palanpur district.

Diagnostic characters Soldier
Head-capsule yellowish to pale reddish brown.
Total body-length 3.20-5.0 mm. Head-capsule
oval, slightly longer than wide (head length with
mandibles 1.40-1.58 mm and length to base of
mandibles 0.85-1.03, maximum width 0.78-0.95
mm); sides weakly convex, widest at middle.
Antennae with 15-segments; segment 2-5
variable in size. Labrum tongue-shaped,
extending upto distal third of mandible; tip
broadly pointed, not lanceolate; longer than
wide (length 0.28-0.35, width 0.25-0.30 mm).
Mandibles thin and feeble built, slightly
incurved apically (length 0.56-0.65 mm); a little
longer than /2 head-length (index,
mandible-length/head- length 0.62-0.67 mm).
Left mandilbe with a minute, rudimentary tooth
on apical third. Right mandible without any
tooth. Postmentum swollen, arched; sides
convex (length 0.43- 0.53, width 0.33-0.45 mm).
Pronotum saddle-shaped (length 0.35-0.48,
width 0.55-0.70 mm). Worker : Dimorphic.
Worker major : Head Pale brownish yellow;
body whitish. Head and body fairly densely
hairy. Total body-length 4.0-5.0 mm.
Head-capsule subsquarish (length to base of
mandible 0.98-1.20, maximum width 1.08-1.15
mm). Antennae 15-16 segmented. Postclypeus
swollen; length less than 1/2 width. Pronotum
saddle-shaped (length 0.20-0.28, width
0.45-0.55 mm); anteriorly distinctly notched,
posteriiorly substraight.

Distribution : India : Rajasthan, Delhi,
Haryana, Punjab, Gujarat (Districts Ahmedabad,
Bhuj, Dangs, Gandhinagar, Himatnagar, Kachchh,
Mahesana, Palanpur and Vadodara).

Elsewhere : Pakistan; Punjab, Sindh.

57. Microtermes obesi Holmgren

1911. Microtermes obesi : N. Holmgren, J. Bombay nat.
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Hist. Soc., 21(1) : 787-788. Imago only. Holotype :
Probably in Riksmus., Stockholm. Syntypes (vide P.
N. Chatterjee and R. S. Thakur 1964) present in FRI
and IARI. Type-locality : Khandala, Maharashtra, India.

1997. Microtermes obesi : O. B. Chhotani, Fauna of India
and adjacent countries, Isoptera (Termites), Vol. II :

583-587. Zool. Surv. India.
Caste known : Imago, Soldier and worker.

Material examined : Five vials with soldiers
and workers from Himatnagar, Palanpur and
Vadodara district, 1982 to 1992 were examined.

Lot (a) One vial from Ani Dam submergence
area, Chhota Udaipur, Vadodara, 21.x.1992, N.S.
Rathore coll., Ex. dry stick.

Lot (B) One vial from Ambaji forest area,
24.xi.1986, N.S. Rathore coll., Ex. Dry Bamboo
(ii) from forested area 14 kms of Dunta, 19.ii.1992,
N.S. Rathore Coll., Ex. under dung. (iii) from
Rama Rampura village 13 kms W of Deea,
10.ii1.1992, N.S. Rathore coll., Ex. dry twig.

Lot (C) One vial from Navalpur 21 km E of
Himatnagaar, 30.xi.1986, R. C. Sharma coll., Ex.
Dry wooden log.

Diagnostic characters : Soldier : Head-capsule
yellowish to brownish yellow. Total body-length
3.2-5.0 mm. Head-capsule oval, a little longer than
wide (head length with mandibles 1.33-1.47 mm
and length to base of mandibles 0.80-1.0,
maximum width 0.74-0.90 mm); widest at middle
of head. Antennae with 14 segments; segment 2
subequal to 3+4; 4 shortest. Labrum long,
lanceolate, reaching upto about 2/3 of mandibles;
tip comparatively wider than in other species.
Mandibles thin, delicate and weakly incurved
apically (length 0.48-0.55 mm); a little longer than
half of head-length (index mandible-length/
head-length 0.55-062 mm). Postmentum a little
longer than wide and slightly arched; sides weakly
convex (length 0.40-0.59 width 0.35-0.52 mm).
Pronotum strongly saddle-shaped (length
0.30-0.50, width 0.48-0.76 mm); anterior margin
deeply notched; posterior margin weakly
emarginate. Worker : Dimorphic. Worker major :
Head-capsule yellow to brownish yellow. Total
body-length 3.0-5.0 mm. Head-capsule
subsquarish (length to base of mandibles
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0.80-0.90, maximum width 0.90-1.03 mm.
Antennae with 13-14 segments; segment 2 equal
to 3 + 4. Postclypeus swollen; length almost half
of width. Pronotum saddle-shaped (length
0.25-0.33, width 0.45-0.50 mm). Worker minor :
As worker major except for smaller size. Total
body-length 3.0-3.5, length to base of mandibles
0.60-0.65, maximum width of head 0.65-0.73,
width of pronotum 0.35-0.43 mm.

Distribution : India : very widely distributed.

Elsewhere : Pakistan, Sri Lanka, Bangaldesh,
Bhutan, Thailand, Vietnam, Kampuchea,
Myanmar, Combodia.

58. Microtermes unicolor Snyder

1933. Microtermes unicolor : T. E. Snyder, Proc. Biol. Soc.
Washington, 46 : 92-93. Imago only. Syntypes : In
BM and USNM

1997. Microtermes unicolor : O. B. Chhotani, Fauna of India
and adjacent countries, Isoptera (Termites), Vol. 1I :

589-592. Zool. Surv. India.
Caste known : Imago, soldier and worker.

Material examined : Seven vials with soldiers
and workers from 1982-1992 were examined as
follows :

Lot (A) One vial from Ani dam submergence
area, Chhota Udaipr, Vadodara, N.S. Rathore coll.,
21.10.1982, Ex. under stone.

Lot (B) from Navalpur area 21 kms E of
Himatnagar, N.S. Rathore coll., 30.xi.1986, Ex.
from ground.

Lot (C) from Lakhtar dam area,
Surendranagar, N.S. Rathore coll., 13.ii.1991, Ex.
dry stick.

Lot (D) Three vials from Palanpur (i) Forest
area 14 km NE of Danta, N.S. Rathore coll.,
19.ii.1992, Ex. Plant bark. (ii) from Kapra village
on Tharad road, N.S. Rathore coll., 22.viii.1992,
Ex. under stone (iii) Ambaji forest area, N.S.
Rathore coll., 24.xi.1986, Ex. dry bamboo.

Lot (E) - One vial from Aithar village 13 km
from Unjjha, Mahesana, N.S. Rathore coll.,
25.ii.1992, Ex. dry twig.
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Diagnostic characters : Soldier : Head-capsule
yellowish white to brownish yellow. Total body
length 3.8-4.9 mm. Head-capsule oval, widest
posteriorly and converging anteriorly (head length
with mandibles 1.33-1.55 mm and length to base
of mandibles 0.82-0.96, maximum width 0.75-
0.86 mm). Antennae with 14 segments segment 2
slightly smaller than 3+4, latter two subequal.
Labrum long, lanceolate, reaching upto three
fourth of mandibles (length 0.30-0.37, maximum
width 0.23-0.25 mm), sides convex; tip
comparatively broad. Mandibles thin, delicate,
weakly incurved apically and without any tooth
(length 0.49-0.56 mm); a little longer than half of
head-length (index mandilbe length/head-length
0.58-0.61 mm). Postmentum well arched; a little
longer than wide (length 0.38-0.45, maximum
width 0.35-0.43 mm). Pronotum saddle-shaped
(length 0.27- 0.37, width 0.48-0.58 mm); anterior
margin notched, posterior margin weakly
incurved. Worker : Head-capsule pale yellow to
straw yellow; body whitish. Head and body
moderately hairy. Total length 3.6-4.5 mm
Head-capsule subsquarish (length to base of
mandibles 0.78-0.85, maximum width 0.85- 0.95
mm). Antennae with 14-15 segments; segment 2
equal to 3+4 Postclypeus swollen. Length almost
half of width. Pronotum saddle- shaped (length
0.20-0.25, width 0.45-0.50 mm); anterior margin
distinctly notched. Posterior margin substraight.

Distribution : Uttar Pradesh, Himachal Pradesh,
Punjab, Jammu & Kashmir, Rajasthan and Gujarat
(Dangs, Junagarh, Himatnagar, Palanpur,
Surendranagar and Vadodara districts).

Subfamily (Viii) NASUTITERMITINAE

59. Trinervitermes biformis (Wasmann)

1902. Eutermes biformis : E. Wasmann, Zool. Jb. Syst., 17(1)
1 133-135, pl. 4. Lectotype : S. maj (designated here),
in NHM, Maastricht. Type-locality : Bandarawella. Sri
Lanka.

1949. Trinervitermes biformis :
Coll., 112 : 323-324.

T. E. Snyder, Smiths misc

1997. Trinervitermes biformis : O. B. Chhotani, Fauna of
India and adjacent countries, Isoptera (Termites), Vol.

Il : 726-732, Zool. Surv. India.

Caste known : Imago, Soldier and worker.
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Material examined : 12 vials with soldiers
(major and minor) and workers from 1986-1992,
were examined.

Lot (a) from Dantiwara Forest area, Palanpur,
N.S. Rathore coll., 23.xi.1986, Ex. under stone.

Lot (B) from Limbhoi village 31 km from
Himatnagar N.S. Rathore coll., 28.xi.1986, Ex.
ground (ii) from forest plantation, Navalpur 21
km E of Himatnagar, N.S. Rathore coll.,
29.xi.1986, Ex. under stone. (iii) from Dharoi dam
plantation area 30 km SW of Khedbramha,
Himatnagar, N.S. Rathore coll., 5.iii.1992, Ex.
wooden stump. (iv) from Kheroj village 26 km
NW of Khedbramna, Himatnagar, N.S. Rathore
coll., 6.i1i.1992, Ex. under stone. (v) from Medari
and Vanoj village of Vijaynagar forest,
Himatnagar, N.S. Rathore coll.,7.iii.1992, Ex.
under stone.

Lot (C) from Lunavada village, Godhara, R.
Sewak coll., 21.viii.1989, Ex. under stone.

Lot (D) from Bhanvad village 64 km S of
Jamnagar, R. Sewak coll., 28.viii.1990, Ex. under
stone.

Lot (E) from Talata village 75 km S of
Junagarh, R. Sewak coll. 31.viii.1990. Ex. under
dung.

Lot (F) from Gondal from 88 kms S of Rajkot,
R. Sewak coll. 6.ix.1990, Ex under stone.

Lot (G) from Dolia and around 52 kms SW
of Surendranagar, R. Sewak coll., 30.viii.1991,
Ex. under dung.

Lot (H) from taranga hills 60 kms NE of
Unjha, Mahesana, N.S. Rathore coll., 23.ii.1992,
Ex. under stone.

Diagnostic characters : Soldier : Dimorphic :
Soldier major : Head dark golden yellow to brown,
Fontanelle gland area paler; rostrum reddish to
dark brown, apically reddish brown; antennae
brown, apical segments slightly paler; abdomen
pale brown to dark smoky brown above; sternites
and legs paler, straw coloured. Head with minute
hairs all over, longer hair generally absent, nasute
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with minute hairs all over and 1 or 2 slightly
longer hair at tip; pronotum with minute hairs
along margins; abdomen tergites with short and
long hairs. Total body-length 4.00-5.30 mm
Head-capslue without rostrum broadly pyriform
to almost round. Anteriorly sharply convergent
(length with rostrum 2.15-2.52, length without
rostrum 1.33-1.62, maximum width 1.23-1.63
mm); in profile fairly incurved behind rostrum
and strongly arched at occiput. Rostrum short,
conical, width at base variable, and little raised
anteriorly (length 0.77-0.95 mm); about 1/2 to 2/
3 of head-length without rostrum (index
rostrum-length/head-length 0.50-0.67 mm).
Antennae with 12-14 segments; segment 3 two
and half times as long as 2 and subequal to 4 in
12 segmented one, almost two and half times as
long as 2 and twice as long as 4 in 13 segmented
one and a little longer than 2 in 14 segmented
one, segment 3 about two and half times as long
as 2 and 4 about half of 3. Mandibles vestigial
without spines. Pronotum strongly saddle-shaped,
length 0.22-0.30, width 0.56-0.68 mm, anterior
margin weakly emarginated at middle. Soldier
minor : Body colour and pilosity as in soldier
major, rostrum somewhat paler or darker. Total
body-length 2.95-4.0 mm. Head-capsule elongately
pyriform to subrectangular (length with rostrum
1.40-1.73, length without rostrum 0.81-1.10, width
0.55-0.70 mm); in profile weakly to appreciably
incurved, sometimes with a faint indication of
hump. Rostrum thin, long, cylindrical;
comparatively longer in relation to head-length
than in soldier major (length 0.58-0.73 mm index
rostrum-length/head- length 0.62-0.76); in profile
weakly to appreciably raised anteriorly. Antennae
with 12-14 segments; segment 3 more than twice
to nearly three times that of segment 2 in length;
segment 4 a little shorter than 3. Mandibles and
pronotum (length 0.18-0.22, width 0.41.0.48 mm)
as in major soldier; and anterior margin of
pronotum sometimes without any emargination.
Worker : Head-capsule brown to smoky brown,
anteriorly yellowish brown, somewhat paler
laterally and translucent along Y-suture; antennae,
postclypeus legs and abdominal tergites yellowish
to pale yellowish brown. Head and body with
numerous minute and few long hairs; sternites
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more hairy. Total body-length 3.90-4.80 mm.
Head-capsule subcircular (length to base of
mandibles 1.25-1.50, width 1.35-1.63 mm);
Y-suture prominent. Fontanelle plate oval, whitish.
Antennae with 15 segments; segment 2, 3 and 4
subequal. Postclypeus swollen, hairy; length about
1/2 width (length 0.33, width 0.65-0.68 mm).
Pronotum strongly saddle-shaped (length
0.25-0.38, width 0.55-0.73 mm); anterior lobe
greatly upturned and weakly to strongly
emarginated at middle; posterior, margin convex,
without notch.

Distribution : India : widely distributed and is
reported from Maharashtra, Madhya Pradesh,
Rajasthan, West Bengal, Tamil Nadu, Andhra
Pradesh, Kerala, Karanataka, Orissa, Delhi and
Gujarat (Gandhinagar, Jamnagar, Godhra,
Kachchh, Sabarkantha, Banaskantha,
Surendranagar, Valsad, Rajkot and Mahesana).

Elsewhere : Sri Lanka and Pakistan.

60. Trinervitermes fletcheri Chatterjee & Thakur

1965. Trinervitermes fletcheri : P. N. Chatterjee and M. L.
Thakur, Bull. Syst. Zool., 1(1) : 11-18. Soldier minor
and worker. Holotype : S, in FRI. Type-locality :
Coimbatore, Tamil Nadu, India.

1997. Trinervitermes fletcheri : O. B. Chhotani, Fauna of
India and adjacent countries, Isoptera (Termites), Vol.
11 : 732-734, Zool. Surv. India.

Caste known : Soldier and worker.

Material examined : Three vial with soldier
and workers from Dangs, Gandhinagar and Valsad
district, N.S. Rathore coll. (i) from Kaprada forest,
near Govatka village, 28.xii. 1980 (ii) from Bokhra
2 km from Forest Rest house, Ahwa, 29.xii.1980
(iii) from road side 15 kms from Gandhinagar,
3.i.1981.

Diagnostic characters : Soldier : Dimorphic.
Soldier major : Head-capsule yellowish brown to
brown; rostrum dark brown; antennae rusty
yellow; abdominal tergites pale brown; sternites
and legs pale yellow. Head and abdominal tergites
without any long hairs; rostrum tip with a few
short hairs; abdominal sternites with short and
long hairs. Total body-length 4.50-5.00 mm.
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Head-capsule with rostrum 2.43-2.50 mm and
without rostrum 1.55-1.65, width 1.35-1.50 mm);
in profile weakly incurved behind base of rostrum,
arched at occiput; rostral hump absent. Rostrum
weakly conical; anteriorly uplifted a little; length
about half of head-length without rostrum (length
0.80-0.90 mm, index rostrum-length/head length
0.49-0.55 mm). Antennae with 14 segments;
segment 3 about one and half time of 2; 4 almost
as long as 3. Mandibles vestigial, without spines.
Pronotum saddle-shaped (length 0.25-0.30, width
0.60-0.75 mm); anterior lobe strongly raised and
with a strong invagination at anterior margin;
posterior margin subconvex. Soldier minor : Head-
capsule yellow; legs and abdominal sternites pale
yellow; abdominal tergites pale brownish. Pilosity
as in soldier major. Total body-length 3.0-3.5 mm
Head-capsule subrectangular; sides slightly
incurved behind antennae (length with rostrum
1.65-1.80, length without rostrum 0.98-1.08, width
0.63-0.70 mm); in profile incurved appreciably
behind rostrum. Rostrum long, cylindrical, raised
a little anteriorly (length 0.65-0.80 mm); nearly
2/3 to 3/4 of head-length (index rostrum-length/
head-length 0.67-0.78 mm). Antennae long; with
12-14 (generally 13), segments; segment 3 in 12
and 13 segmented one nearly twice as long as 2
and slightly longer than 2 in 14 segmented one.
Mandibles as in soldier major. Pronotum small,
saddle-shaped (length 0.15-0.20, width 0.45-0.50
mm). Worker : Head-capsule brown to reddish
brown; antennae, anteclypeus, labrum, pronotum
and legs straw cloured; abdominal tergites
brownish. Head and body with a few microscopic
hairs; sternites with long and short hairs. Total
body-length 5.0-5.9 mm. Head-capsule
subsquarish, wider than long (length to base of
mandibles 1.55-1.70, width 1.68-1.80 mm);
epicranial suture prominent. Fontanelle pale
subtriangular, white, translucent. Antennae with
15 segments; segment 3 about one and half times
of 2; 4 a little shorter than 3. Postclypeus swollen:
length less than 1/2 of width. Pronotum strongly
saddle-shaped (length 0.45-0.50, width 0.80-0.93
mm); anterior margin with deep emargination;
posterior margin convex.

Distribution : India : Tamil Nadu (Coimbatore),
Gujarat (Dangs, Gandhinagar and Valsad districts).
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SUMMARY

In all 60 species of Isoptera (termites) belonging
to 16 genera under 4 families and 8 subfamilies are
recorded from Gujarat. One new species to genus
Cryptotermes and 13 new records of genus
Heterotermes (1), Speculitermes (1), Amitermes (1),
Eremotermes (1), Microcerotermes (2), Angulitermes
(1), Dicuspiditermes (1), Odontotermes (5) are being
reported for the first time from the state. Family
Kalotermitidae representing 3 species, family
Hodotermitidae with 1 species, family
Rhinotermitidae with 6 species and family
Termitidae representing 50 species and have largest
representation. A comprehensive classified list of
taxa of Isoptera known from Gujarat is also provided.
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INSECTA : HEMIPTERA : COCCOIDEA

R.K. VARSHNEY*
Zoological Survey of India, M-Block, New Alipore, Kolkata - 700 053

INTRODUCTION

Almost nothing is known about the coccid
fauna of Gujarat. There are some sporadic records,
which have been compiled here from the published
literature. Only 11 species are reported here, based
on the check-list (Varshney, 1992, 1995).

The author undertook a survey tour of the
Saurastra region, particularly Distts. Jamnagar and
Junagadh, in March-April, 1997. However, no
appreciable infestations were come across. This
may be due to the peculiar alkaline soil in this
region, paucity of fresh water and the
preponderance of petrochemicals, marble tiles and
other industries. The dry deciduous forest is visible
in the Gir National Park and Wildlife Sanctuary
(Junagadh) only. Kasargode (1914) has dealt with
some coccids of western India, but it does not
deal with Gujarat. Varshney (1996) has
consolidated information on the Thar coccids.

SYSTMATIC ACCOUNT

Family MONOPHLEBIDAE
Genus Hemaspidoproctus Morrison

Type species : Walkeriana cinerea Green.

1. Hemaspidoproctus cinereus (Green)
1908. Walkeriana cinerea Green, Mem. Dept. Agr. India
(Ent), 2 (2) : 18.

1922. Aspidoproctus cinerea; Green, Coccidae of Ceylon,
PL. 5 : 450.

1928. Hemaspidoproctus cinerea; Morrison, Tech. Bull. U.S.
Dept. Agr, 52 : 148.

1970. Hemaspidoproctus cinerea; Ali. Indian Mus. Bull., §
(1) : 86.

1992. Hemaspidoproctus cinereus; Varshney, Rec. zool. Surv.
India, Occ. Paper, 139 : 20.

Host plants : Acacia arabica in Gujarat. Also
recorded on Grevillea, Terminalia, Thespesia,
Achras, Psidium, Punica etc.

Distribution : India : Gujarat : Surat. Also
recorded from Bihar, Delhi, Rajasthan, Tamil Nadu
and Kerala in India and from Bangladesh,
Pakistan, Sri Lanka and Indonesia.

Remark : Originally this species was collected
from Gujarat and Green named it in 1908, but
described it in 1922 publication shown above.

Family TACHARDIIDAE
Genus Kerria Targ.
Type species : Coccus lacca Kerr

2. Kerria sp.; Indian lac insect.

1977. Kerria : Varshney, Oriental Ins. Suppl., No. 5§ (1976)
2 19

2000. Kerria sp. : Varshney, Bionotes, 2 (2) : 27.
Host Plant : Ziziphus mauritiana. Polyphagous.

Distribution : India :
the east of Gandhinagar.

Gujarat : Dahegam, in

Remark : The author collected a moderate
natural encrusted colony of lac insect in April
1997, on a Ziziphus tree, planted in the Dahegam
Govt. Rest House campus.

This is the first authentic collection of the lac
insect in Gujarat. Varshney (1977) has shown only
a doubtful occurrence in the State and Varshney
(2000) made the record.

Present address - Raj Bhawan, Manik Chowk, Aligarh (U.P) 202 001.
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Family PSEUDOCOCCIDAE
Genus Coccidohystrix Lindinger

Type species Echinococcus echinatus

Balachowsky.

3. Coccidohystrix insolita (Green)

1908. Phenacoccus insolitus Green, Mem. Dept. Agr. India
(Ent), 2 (2) : 26.

1930. Phenacoccus insolitus; Ayyar, Bull. Dept. Agr Res.
Inst. Pusa, 197 : 61.
1954. Centrococcus insolitus; Ferris, Microent., 19 (2) : 54.

1970. Coccidohystrix insolita; De Lotto, Ent. Mem. Dept.
Agr. Union S. Africa, 20 : 2.

1992. Coccidohystrix insolita; Varshney, Rec. zool. Surv.
India, Occ. Paper, 139 : 40.

Host plants : A pest on brinjal (Solanum
melongena). Also recorded on Abutilon, Hibiscus,
Euphorbia, Momordica, Ficus, Croton, Dalbergia,
Morus etc.

Distribution : India : South Gujarat. Also
recorded from Bihar, U.P., West Bengal, Andhra
Pradesh, Goa, Tamil Nadu, Kerala etc. in India
and from Pakistan, Bangladesh, Sri Lanka, China
and various countries of Africa.

Genus Rastrococcus Ferris

Type species : Phenacoccus iceryoides Green.

4. Rastrococcus iceryoides (Green)

1908. Phenacoccus iceryoides Green, Mem. Dept. Agr. India
(Ent.), 2 (2) : 26.

1922. Phenacoccus iceryoides; Green, Coccidae of Ceylon,
Pt. 5§ : 393.

1954. Rastrococcus icervoides; Ferris. Microent., 19 (2) :
55.

1970. Rastrococcus iceryoides; Ali, Indian Mus. Bull., 5 (2)
1 97.

1992. Rastrococcus iceryoides;, Varshney, Rec. zool. Surv.
India, Occ. Paper, 139 : 46.

Host plants : On Capparis in Gujarat. Also
recorded on mango, citrus, Ficus, Achras, Lannea,
Hibiscus, Vitex, Cajanus, cotton and other
cultivated plants etc.

Distribution : India : Gujarat : Surat. Also
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recorded from U.P, Bihar, W. Bengal, Orissa,
Andhra Pradesh, Tamil Nadu, Kerala, Maharashtra
and Andaman Is. in India and from Bangladesh,
Sri Lanka, Thailand, Malaysia, Indonesia, Hong
Kong and Japan etc.

5. Rastrococcus invadens Williams

1986. Rastrococcus invadens Williams, Bull. ent. Res., 76
(4) : 696.

1992. Rastrococcus invadens; Varshney, Rec. zool. Surv.
India, Occ. Paper, 139 : 46.

Host plants : Mangifera, Citrus, Echites,
Premna, Ailanthus, Psidium, Calophyllum and
Ficus.

Distribution : India : Gujarat : Junagadh :
Mangrol. Also recorded from U.P., Orissa, Bihar,
W. Bengal, Andhra Pradesh, Sikkim, Maharashtra
and Karnataka in India and from Pakistan,
Bangladesh, and Sri Lanka.

Remarks : A species described by Williams
(1986) and reported.to have been introduced in
west Africa from the Oriental region.

Narasimham (1990) has provided its field
diagnostic characters.

Genus Planococcoides Ezzat & McConnell

Type Species : Pseudococcus njalensis Laing.

6. Planococcoides robustus Ezzat & McConnell

1956. Planococcoides robustus Ezzat & McConnell, Bull.
Maryland Agr. Exp. Stn, A 84 : 59.

1992. Planococcoides robustus;, Varshney, Rec. zool. Surv.
India, Occ. Paper, 139 : 56.

Host plants : On roots and fruits of mango,
citrus, Lannea, Phoenix, Albizia, Ficus, Erythrina,
Acacia, Artocarpus, Vitis, etc.

Distribution : India : Gujarat : Baroda and
Surat. Also recorded from U.P., Bihar, Orissa,
Andhra Pradesh, Karnataka, Kerala and
Maharashtra in India and from Bangladesh,
Pakistan, etc.

Remark : This species has not been included
in the catalogue of Oriental Coccoidea by Ali
(1970a : 89).
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Family COCCIDAE
Genus Ceroplastes Gray

Type Species : Coccus (Ceroplastes) janeirensis
Gray.

7. Ceroplastes actiniformis Green

1896. Ceroplastes actiniformis Green, Indian Mus. Notes, 4
: 8.

1914. Ceroplastes actiniformis; Kasargode, J. Bombay nat.
Hist. Soc., 23 : 136.

1974. Ceroplastes actiniformis, Ali, Indian Mus. Bull., 6 (2)
(1971) : 15.

1992. Ceroplastes actiniformis; Varshney, Rec. zool. Surv.
India, -Occ. Paper, 139 : 78.

Host Plants : Polyphagous. On palms, mango,
guava, grape vine, Canna, Areca, Santalum, Ficus,
Ipomoea, Populus, Cordia, Erythrina, etc.

Distribution : India : South Gujarat. Also
recorded from U.P., Bihar, W. Bengal, Orissa,
Andhra Pradesh, Tamil Nadu, Kerala, Karnataka,
Goa and Maharashtra in India and in Pakistan,
Sri Lanka and Indonesia.

Genus Coccus Linn.

Type species : Coccus hesperidum Linn.

8. Coccus hesperidum Linnaeus

1758. Coccus hesperidum Linnaeus, Systema Nat., ed. 10th,
1 : 455.

1930. Lecanium hesperidum; Ayyar, Bull. Dept. Agr. Res.
Inst. Pusa, 197 : 46.

1974. Coccus hesperidum; Ali, Indian Mus. Bull., 6 (2) (1971)
: 24,

1985. Coccus hesperidum; Varshney, Oriental Ins., 19 : 26,
Fig. 9.

1992. Coccus hesperidum; Varshney, Rec. zool. Surv. India,
Occ. Paper, 139 : 84.

Host plants : On Citrus in Gujarat. Also
recorded on many plants including palms, coconut,
redgram, tea, areca nut, Amaranthus, Croton,
Diospyros, Eugenia, Ficus, Lonicera, Mangifera,
Psidium, Hibiscus, Vinca, Ziziphus, etc.
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Distribution : India : Gujarat : Surat (Misra,
1923). Also recorded from Jammu & Kashmir,
Bihar, Assam, Tripura, W. Bengal, Orissa, Andhra
Pradesh, Kerala, Karnataka and Goa in India and
from Bangladesh, Myanmar, Pakistan, Sri Lanka,
Thailand, Indonesia, Malaysia and several other
parts of the world.

Remark : This is type species of genus Coccus,
which is type genus of the family and superfamily.

Genus Ceroplastodes Cockerell

Type species : Lecunopsis dugesii Signoret

9. Ceroplastodes cajani (Maskell)
1891. Eriochiton cajani Maskell, Indian Mus. Notes, 2 : 61.
1900. Ceroplastodes cajani; Cockerell, Nature, 61 : 368.

1930. Ceroplastodes cajani; Ayyar, Bull. Dept. Agr Res.
Inst. Pusa, 197 : 42.

1974. Ceroplastodes cajani; Ali, Indian Mus. Bull, 6 (2)
(1971) : 53.

1992. Ceroplastodes cajani, Varshney, Rec. zool. Surv. India,
Occ. Paper, 139 : 106.

Host plants : On Coleus sp. in Gujarat. Also
recorded on Cujanus, Ziziphus, Ocimum,
Tephrosia, Ficus, Hibiscus, Ipomoea, etc.

Distribution : India : Gujarat : Surat. Also
recorded from Himachal Pradesh, U.P., W. Bengal,
Tamil Nadu, Andaman Is. and North-eastern states
in India and from Pakistan, Sri l.anka, Malaysia
and Philippine Is.

Remark : Reported by Fletcher (1919) from
Gujarat.

Family DIASPIDIDAE
Genus Chrysomphalus Ashmead

Type species : Coccus aonidum Linnaeus.

10. Chrysomphalus aonidum (Linn.)

1758. Coccus aonidum Linnaeus, Systema Nat., ¢d. 10th, 1
. 455.

1880. Chrysomphalus ficus; Ashmead, Amer. Ent., 3 : 267.
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1930. Aspidiotus ficus, Ayyar, Bull. Dept. Agr. Res. Inst.
Pusa, 197 : 25.

1970. Chrysomphalus ficus; Ali, Indian Mus. Bull., § (1) :
40.

1985. Chrysomphalus aonidum; Varshney, Oriental Ins., 19
: 33.

Host plants : Polyphagous. On Ficus, Eugenia,
Phoenix, Areca, Mangifera, Citrus, Cocos, etc.

Distribution : India : Gujarat : Mahuva. Also
recorded from Bihar, M.P., W. Bengal, Assam,
Tripura, Andhra Pradesh, Tamil Nadu, Kerala
Karnataka and Maharashtra in India and from
Pakistan, Sri Lanka, Philippines, Taiwan, etc.

Genus Melanaspis Cockerell

Type species : Aspidiotus obscurus Cockerell.

11. Melanaspis glomerata (Green)

1903. Aspidiotus (Targionia) glomeratus Green, Indian Mus.

Notes, § : 93.

1943. Melanaspis glomerata : Lindinger, Arb. Morph. Taxon.
Ent, 10 : 147.

1970. Melanaspis glomerata; Ali, Indian Mus. Bull., S (1) :
49,

1985. Melanaspis glomerata; Varshney, Oriental Ins., 19 :
33.

Host plants : A pest on sugarcane. Also occurs
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on other species of Saccharum.

Distribution : India : Gujarat : Bardoli. Also
recorded from Delhi, U.P,, Bihar, Orissa, Andhra
Pradesh and Tamil Nadu in India and from
Pakistan.

Remark : Dealtwith in detail by Rao &
Sankaran (1969).

SUMMARY

Eleven species of coccids occurring in Gujarat
are reported. They belong to 5 families and 10
genera. Occurrence of the lac insect (Kerria sp.)
in Gujarat has been confirmed.
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INTRODUCTION

The present paper deals with the material
collected by the different parties of Zoological
Survey of India from Head Quarters, Calcutta. Of
the parties, the renouned coleopterist, Late Dr.
T.G. Vazirani led one of the parties in which
another coleopterist Dr. G.N. Saha was one of the
members. Dr. Vazirani mainly concentrated on
the aquatic coleoptera of the family Dytiscidae
and Dr. G.N. Saha on the family Meloidae.
Materials of Dytiscidae and Meloidae collected
from that area were studied by the respective
authors and subsequently the results were
published. Materials of other parties belonging to
the different families have been worked out here
and the results have been incorporated in the
present paper. Besides this, extensive search was
made to locate the material present in the National
Zoological Collections which were also collected
by different parties of Zoological Survey of India.
Attempts were also made to search the published
literature on Indian coleoptera and comparatively
better results were achieved in the latter case.
These efforts of exploring different sources were
made to make the present account as
comprehensive as possible. However, it appears
that still very little is known coleoptera fauna of
Gujarat State.

Altogether 77 species under 51 genera
belonging to 11 families have been included in
this paper. References, material studied, and
distribution have been given under each species
where the species are recorded for the first time
from the state. Other species which were already
reported in literature and no additional
distributional could be added by actual study have
only been included in the classified list and species

recorded as new from the state have been marked
with asterisk. No key to the species and genera
has been given. However, a key to the families
recorded from the state has been given.

CLASSIFIED LIST OF SPECIES FROM
THE STATE OF GUJARAT, INDIA

Family 1. CICINDELIDAE
Genus 1. Cicindela Linnaeus 1735
1. Cicindela imperfecta Chaudoir
Family 2. CARABIDAE
Genus 2. Abacetus Dejean 1828
2. Abacetus guttata Chaudoir
Genus 3. Clivina Laterille 1802
3. Clivina lobata Bon
Genus 4. Amblystomus Erichson 1837
4. Amblystomus sp.
Genus 5. Tachys Stephens 1828
S. Tachys sp.
Family 3. GYRINIDAE
Genus 6. Dineutus Macleay 1825
6. Dineutus indicus Aube
Family 4. DYTISCIDAE
Genus 7. Hydrocoptus Motschulsky 1859
7. Hydrocoptus subvittulus Motschulsky
Genus 8. Canthydrus Sharp 1882
8. Canthydrus laetabilis (Walker)
Genus 9. Laccophilus Leach 1817

9. L. chinensis Boheman
10. L. flexuosus Aube
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11. L. sharpi Regimbart
12. L. parvulus Aube
13. Laccophilus sp.

Genus 10. Neptosternus Sharp 1882
14. Neptosternus circumductus Reg.

Genus 11. Hyphydrus Iiliger 1807
15. Hyphydrus flavicans Reg.
16. H. intermixtus Walker
Genus 12. Hydrovatus Motschulsky 1855
17. Hydrovatus fusculus Sharp
Genus 13. Clypeodytes Regimbart 1894

18. Clypeodytes orissaensis Vazirani

Genus 14. Guignotus Houlbert 1934
19. Guignotus flammulatus (Sharp)
20. G. gujaratensis Vazirani
21. G. pendjabensis Guignot

Genus 15. Yola Gozis 1886
22. Yola consasanguina (Reg.)
Genus 16. Uvarus Guignot 1939

23. Uvarus genitilis (Sharp)

Genus 17. Herophydrus Sharp 1882
24. Herophydrus musicus (Klug)

Genus 18. Pescheticus Guignot 1935

25. Pescheticus quadricostatus (Aube)
26. P. toxophorus Guignot

Genus 19. Copelatus Erichson 1832
27. Copelatus mysorensis Vazirani
Genus 20. Eretes Castelnau 1833
28. Eretes sticticus (L.)
Genus 21. Hydaticus Leach 1817
29. Hydaticus luczonicus Aube
30. H. vittatus (F.)
31. H fabricii Macleay
Genus 22. Sandracottus Sharp 1882
32. Sandracottus dejeani (Aube)
Genus 23. Cybister Curtis 1827

33. Cybister tripunctatus asiaticus Sharp
34. C. limbatus. (Fabricius)
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Family 5. HYDROPHILIDAE
Genus 24. Sternolophus Solier, 1834
35. Sternolophus rufipes (Fabricius)

Genus 25. Regimbartia Zaitev, 1908
36. Regimbertia attenuata (Fab.)

Genus 26. Enochrus Thomson 1859
37. Enochrus sp.

Genus 27. Laccobius Erichson, 1837
38. Laccobius sp.

Genus 28. Helochares Muls., 1844
39. Helochares sp.

Family 6. HISTERIDAE
Genus 29. Peranus Lewis 1906.
40. Peranus bimaculatus (L.)

Family 7. STAPHYLINIDAE
Genus 30. Paederus Fabricius 1775
*41. Paederus fuscipes Curt.

Genus 31. Leptacinus Erichson, 1837-39.
42. Leptacinus parumpunctatus (Gyll.)

Genus 32. Indoscitalinus Heller, 1900
*43. Indoscitalinus feae (Fauvel)

Genus 33. Philonthus Curtis, 1825
*44. Philonthus pubipennis Cameron
*45. P. poephagus Cameron
*46. P. fimetarius (Gr.)
*47. P. castaneus Gemm. et Har.
*48. P. circumductus Fauvel

Family 8. SCARABAEIDAE
Genus 34. Anthracophora Burmeister 1842
49. Anthracophora crucifera (Olivier)

Genus 35. Protaetia Burmeister 1842
50. Protaetia ferrosa (Gory & Percheron)
51. P. albogutta (Vigors)

Genus 36. Pachyrrhinadoretus Ohaus 1912
52. P. rugipennis Ohaus

Genus 37. Adoretus Castelnau 1840
53. A. lobiceps Arrow
54. A. stoliczkae Ohaus
55. A. bicolor Brenske
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56. A. decanus Ohaus

Genus 38 Gymnopleurus lliger 1803
57. G. sumptuosus Castelnau

Genus 39. Sisyphus Latreille 1807
58. S. neglectus Gory

Genus 40. Onthophagus Latreille 1802
59. O. sternalis Arrow
60. O. catta (Fabricius)
Genus 41. Onitis Fabricius 1798
61. O. philemon Fabricius

Family 9. COCCINELLIDAE
Genus 42. Scymnus Kugelann 1794
62. Scymnus sp.

Genus 43. Brumus Mulsant 1850
63. Brumus suturalis (Fabricius)
Genus 44. Menochilus Timberlake 1943
64. Menochilus sexmaculatus (Fabricius)

Genus 45. Coccinella Linnaeus 1758

65. Coccinella septempunctata Linnaeus

Family 10. MELOIDAE
Genus 46. Eletica Lacordaire 1859
66. Eletica (Meteletica) Kaszabi Saha
Genus 47. Psalydolytta Peringuey 1909
67. Psalydolytta antennata Saha

68. P. rouxi (Laporte)
69. P. villipes (Haag-Rutenberg)

Genus 48. Mylabris Fabricius 1775
70. Mylabris ajantaensis Saha
71. M. phalerata (Pallas)
Genus 49. Cylindrothorax Escherich 1896

72. Cylindrothorax audouini (Haag Rutenberg)
73. C. pictus (Laporte)
74. C. ruficollis (Fabricius)

75. C. semitestaceus (Fairmaire)
Genus 50. Cyaneolytta Peringuey 1909
76. Cyaneolytta acteon (Laporte)
Family 11. CURCULIONIDAE
Genus 51. Crinorrhinus Marshal 1941
77. Crinorrhinus approximans Marshal
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SYSTEMATIC ACCOUNT

Key to the families of COLEOPTERA
recorded from Gujarat

1(8) Hind coxae immovably fused to the
metasternum, completely dividing 1st
visible abdominal sternite. Prothorax usually
with notopleural suture distinct.

2(5) Terrestrial insects. Hind coxae not extending
to the elytra; metapleure and the first visible
abdominal segment are in contact. First 2-4
antennal segments glabrous.

3(4) Clypeus extending laterally in front of
antennal insertions. Lacinia of maxilla
usually with a hook articulated at apex.
Elytra not regularly striate .......................
....................................... CICINDELIDAE

4(3) Clypeus not extending laterally in front of
antennal insertions. Lacinia of maxilla very
rarely with such a hook (Hexagonini).....
............................................ CARABIDAE

5(2) Aquatic insects with the hind coxae extending
to the elytra and dividing the metapleure
from the first visible abdominal segment.
All antennal segment with similar surface
ornamentation:

6(7) Eyes not completely divided. Antennae
filiform. Mid and hind legs not very short
and broad ..........cccceuennnne. DYTISCIDAE

7(6) Eyes completely divided into dorsal and
ventral parts. Antennae short and thick, 2nd
segment with a process. Mid and hind legs
forming short, broad paddles ...................
............................................. GYRINIDAE

8(1) Hind coxae rarely fased to metasternum, if
so not dividing Ist visible abdominal
sternite, prothorax rarely with notopleural
suture.

9(16) Pleural selerites of the true 2nd abdominal
sternite distinct from those of 3rd, sternite
itself represented by small lateral plates,
rarely fully developed when the elytra are
much shorter than the abdomen.
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10(11) Antennae usually 10 segmented, with 3-7
apical segments produced on one side to
form a lamellate club. Species usually
StOUL ..ovevcrereeeceeeene SCARABAEIDAE

11(10) Antennae never with club of this type,
species usually less stout.

12(13) Maxillary palpi nearly always longer than
the antennae of which the first 3-5
segments are glabrous, the next segment
cup like, and the last ones form a strong
pubescent club. Habits normally aquatic
................................. HYDROPHILIDAE

13(12) Antennae not so constructed and not shorter
than the maxillary palpi. Habits rarely
aquatic.

14(15) Antennae with last 3 segments rarely
forming club, if they do 1st segment not
elongate. Exoskeleton rarely very hard and
shining, elytra truncate and usually leaving
more than 2 abdominal segments exposed
.................................. STAPHYLINIDAE

15(14) Antennae geniculate with last 3 segments
forming a compact club, Exoskeleton hard,
black, shining, elytra truncate and leaving
1 or 2 abdominal segments exposed .....
.......................................... HISTERIDAE

16(9) Pleural sclerite of the true 2nd abdominal
sternite almost always fused to that of
third, sternite itself usually entirely
membranous, more rarely fully sclerotised,
Antennal club, if developed, not usually
made up of the last 5 segments.

17(18) Head more or less produced into rostrum,
gular suture nearly always confluent.
Antennae usually geniculate and clubed
................................. CURCULIONIDAE

18(17) Head not produced into a rostrum, gular
suture not confluent. Antennae not
geniculate

19(20) Front coxae not projecting. Tarsal formula
usually 3-3-3, never heteromerous
Macxillary palpi securiform.....................
.................................. COCCINELLIDAE
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20(19) Front coxae projecting. Tarsi heteromerous
............................................ MELOIDAE.

Family I. CARABIDAE
Genus Abacetus Dejean, 1828
1. Abacetus guttata Choudoir
1852. Abacetus guttata Choudoir, Mon. P. 374.

Material examined : 1 ex. India : Gujarat Sasan
28.viii.69, V. Majumder.

Distribution : India : Gujarat (Sasan), North
India, Madhyapradesh.

Elsewhere : Mynamar.

Genus Clivina Latreille
2. Clivina lobata Bon, 1802

1802. Clivina lobata Bon
1813. Clivina lobata Bon Mem. Acad. Sci. Turin, 20 : 481,

Material examined : lex., India : Guijarat,
Sasan, 28.viii.69. V. Majumder.

Distribution : India : Gujarat (Sasan).

Genus Amblystomus Erichson 1837
3. Amblystomus sp.

Material examined : lex. India :
Sasan, 28.viii.69, V. Majumder.

Gujarat;

Genus Tachys Stephens, 1828
4. Tachys sp.

Material examined : 1ex. India : Gujarat, Sasan,
28. viii. 69. V. Majumder. lex. Gir Forest near
Viabadar, Junagadh dist. 10.12. 1973. S.K. Gupta
and party.

FAMILY II. DYTISCIDAE
Genus Canthydrus Sharp 1882
5. Canthydrus laetabilis (Walker)

1858. Hydroporus laetabilis Walker, Ann. Mag. Nat. Hist.,
(3) 2 : 205.
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1882. Canthydrus laetabilis, Sharp, Sci. Trans. R. Dublin
Soc., 2 : 271.

1977. Canthydrus laetabilis, Vazirani, Cat. Orient Dytiscidae,
P. 6.

Material examined : 3exs., India : Gujarat,
Bhabnagar dist., Sihor, 26.xii. 1973, S.K. Gupta
coll.

Distribution : India : Gujarat, Andhra Pradesh,
Bihar, Assam, Kerala, Maharashtra, Orissa,
Punjab, Rajasthan, U.P., W. Bengal.

Elsewhere
Congo.

: Sri Lanka; Nepal; Myanmar;

Genus Laccophilus Leach 1817
6. Laccophilus parvulus Aube

1838. Laccophilus parvulus Aube, In : Dejeans, species
Coleopteres, 6 : 429,

1977. Laccophilus parvulus, Vazirani, Cat, Orient. Dytiscidae,
P. 13.

Material examined : lex. India : Gujarat,
Junagadh dist., Girforest, 10. xii. 1973. S.K. Gupta
coll.; Sexs., INDIA : Gujarat, Bhabnagar dist.,
Sihar, 26.xii. 1973, S.K. Gupta coll.

Distribution : India : Gujarat, Assam, Manipur,
Andhra Pradesh, Bihar, Madhya Pradesh,
Maharashtra, Goa, Orissa, Rajasthan, Tamil Nadu,
W. Bengal.

Elsewhere : Sri Lanka; Pakistan; Thailand,
Malaysia; Indonesia; Vietnam, Myanmar.

7. Laccophilus sp.

Material examined : Texs., India : Gujarat,
Bhabnagar dist., Sihor, 26.xii.1973, S.K. Gupta
coll.

Remarks : The specimen does not agree with
any of the Indian species so far described. Nearest
Indian species is Laccophilus sharpi Reg., but the
specimen differs in microsclupture and colour
pattern. The specimen comes close to L. religatus
Sharp, known only from Australia. The specimen
may turn out to be a new species. However, no
attempt has been made to describe it as a new
species at present.
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Genus Hydaticus Leach 1817
8. Hydaticus luczonicus Aube

1838. Hydaticus luczonicus Aube, In :
Coleopteres, 6 : 179,

Dejean’s species

1977. Hydaticus luczonicus, Vazirani, Cat. Orient. Dytiscidae,
P. 79.

Material examined : Sexs., India : Gujarat,
Mehsana dist., Baba, 14.xii. 1973, P.T. Cherian
coll.

Distribution : India : Gujarat, Bihar, Madhyra
Pradesh, Maharashtra, Orissa, Rajasthan, U.P., W.
Bengal.

Elsewhere : Thailand.

9. Hydaticus vittatus (Fabricius)

1775. Dytiscus vittatus Fabricius, Syst. ent. App. 825.

1838. Hydaticus vittatus Aube, In : Dejean’s species
Coleopteres, 6 : 208.

1977. Hydaticus vittatus, Vazirani, Cat. Orient. Dytiscidae,
p. 81.

Material examined : lex., India : Gujarat,
Mehsana dist., Baba, 14.xii. 1973. P.T. Cherian coll.

Distribution : India :
Bengal, U.P., Tamil Nadu.

Gujarat, Tripura, W.

Elsewhere : Sri Lanka; Pakistan; Nepal;
Myanmar; Bangladesh; China; Formosa; Japan;
Indonesia.

10. Hydaticus fabricii Macleay
1833. Hydaticus fabricii Macleay, Annulosa Javanica, P. 134.

1977. Hydaticus fabricii, Vazirani, Cat. Orient. Dvtiscidae,
P. 76.

Material examined : 2 ex India : Gujarat,
Mehsana dist., Baba, 14.xii. 1973, P.T. Cherian coll.

Distribution : India : Gujarat, Andaman Island.

Elsewhere : Sri Lanka.

Family 1IV. HYDROPHILIDAE
Genus Sternolophus Soiler, 1834
11. Sternolophus rufipes (Fabricius)

Material examined : 4 exs., Baba, Mehsana
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dist. 14.xii.1973. P.T. Cherian coll.

Distribution : India : Gujarat, West Bengal.
Also known from Asia, East Asia, Sunda Island.

Genus Regimbartia Zaitev 1908

12. Regimbartia attenuata (Fabricius)
1801. Regimbartia attenuata Fabricius, Syst. Elenth. 1 : 235.

Material examined : 2exs. Gir forest near
Vicabadar. Junagadh dist. 10.12.73. S.K. Gupta
and Party.

Distribution : India: Gujarat, West Bengal. Also
known from Sri Lanka, Eas Asia, Japan Australia.

Genus Enochrus Thomson, 1859

13. Enochrus sp.

Material examined : 5exs., Gir forest near
Vicabadar Junagarh dist. 10.12.1973. S.K. Gupta
coll.

Family V. HISTERIDE
Subfamily HISTERINAE
Genus Peranus Lewis 1906.
14. Peranus bimaculatus (L.)

1758. Hister Z-maculatus Linnaeus, Syst. Nat. ed. X, |, P.
358.

1910. Peranus bimaculatus, Bickhardt, Coleopt. Catalog.,
W. Junk, Pars 24 : P. 53.

Material examined : 21 exs., Songadh,
Bhabnagar, dist., Gujarat. 30.xii.1973, S.K. Gupta
coll.

Distribution : This species is already known
from Kathiawar, Gujarat. It is also known from
Europe, Asia, North America and Argentina.

Family VI. STAPHYLINIDAE
Genus Paederus Fabricius 1775
1775. Paederus Fabricius, Syst. Ent., 268.

15. Paederus fuscipes Curt.

1823-40. Paederus fuscipes Curt., Ent. Brit, 3 : 106,
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1931. Paederus fuscipes : Cameron, Fauna British India, 2
: 40-41.

Diagnostic characters : Shining; head and last
two abdominal segments black; thorax and first
four (visible) abdominal segents red; elytra blue.
Antennae dark, the first three or four segments
testaceous. Legs testaceus, the apex of the femora,
base of the tibiae and tarsi mor or less infuscate.
Length 6.5 to 7 mm.

Material examined : 13exs., India : Gujarat,
Dwarka, 14.ii. 1973, 10exs., S.K. Gupta coll,,
Junagadh district, Choralard Road, 6.xii. 1973,
3exs., S.K. Gupta coll.

Distribution : India : Gujarat, Bihar, West
Bengal, Karnataka, Madhya Pradesh.

Elsewhere : Sri Lanka.

Remarks : In the present study this species is
recorded for the first time from Gujarat.

Subfamily STAPHYLININAE
Genus Leptacinus Erichson
1837-39. Leptacinus Erichson, Kaf. Mark Brand., : 429.
16. Leptacinus parumpunctatus (Gyll.)
1827. Staphylinus parumpunctatus Gyll., Ins. Suec., 4 : 481.

1932. Leptacinus parumpunctatus : Cameron. Fauna British
India, 3 : 8-9.

Material examined : 6exs., India: Gujarat,
Songadh, Bhavanagar district, 6exs., 30.xii. 1973,
S.K. Gupta coll.

Distribution : India :
from other Indian States.

Gujarat. Also Known

Remarks : In the present study this species is
recorded for the first time from Gujarat.

Genus Indoscitalinus Heller 1900
1900. /ndoscitalinus Heller, Abh. Mus. Dresd., 9 (5) : 5
17. Indoscitalinus feae (Fauvel)

1895. Xantholinus feae Fauvel, Rev. d’Ent. 14 : 242,

1932. Indoscitalinus feae : Cameron, Fauna British India, 3
138 39
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Material examined : lex., India : Gujarat,
Songadh, Bhavnagar district, lex., 30.xii. 1973,
S.K. Gupta col.

Distribution : India : Gujarat.
Elsewhere : Myanmar.
Remarks : In the present study this species is

recorded for the first time from Gujarat.

Genus Philonthus Curtis 1825

1825. Philonthus Curtis, Brit. Ent., 13 : 610.

18. Philonthus pubipennis Cameron
1919. Philonthus pubipennis Cameron, EMM., 4 : 253.

1932, Philonthus pubipennis Cameron, Fauna British India
3:7s.

Material examined : lex., India : Gujarat,
Songadh, Bhavnagar district., lex., 30.xii. 1973,
S.K. Gupta coll.

Distribution : India : Gujarat.
Elsewhere : Sri Lanka.

Remarks : In the present study this species is
recorded for the first time from Gujarat.

19. Philonthus poephagus Cameron

1928. Philonthus poephagus Cameron, Ann. Mag. Nat. Hist.
2 (10) : 562.

1932. Philonthus poephagus Cameron, Fauna British India,
3 : 79-80.

Material examined : 8exs., India : Gujarat,
Songadh, Bhavnagar district, 8exs., 30.xii.1973,
S.K. Gupta coll.

Distribution : India : Gujarat.
Elsewhere : Tibet.

Remarks : In the present study this species is
recorded for the first time from India (Gujarat).
20. Philonthus fimetarius (Gr.)

1802. Staphylinus fimetarius Gr., Col. Micr. Brunsv. : 210.

1932. Philonthus fimetarius . Cameron, Fauna British India,
3:92-93.
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Material examined : 2exs., India : Gujarat,
Songadh, Bhavnagar district, 2exs., 30.xii. 1973,
S.K. Gupta coll.

Distribution : India : Gujarat; Uttar Pradesh.
Elsewhere : Widely distributed in Europe.

Remark : In the present study this species is
recorded for the first time from Gujarat.
21. Philonthus castaneus Gemm. et Har.

1868. Philonthus castaneus Gemm. et. Har., Cat. Col. 2 :
586.

1858. Philonthus badius Motschulsky, Bull. Mosc., 31 (1) :
661.

1932. Philonthus castaneus : Cameron, Fauna British India,
3 :99-100.

Material examied : lex., India : Gujarat,
Songadh, Bhavnagar district, lex., 30.xii. 1973,
S.K. Gupta coll.

Distribution : India : Gujarat, Delhi.

Remark : In the present study this species ‘is
recorded for the first time from Gujarat.

22. Philonthus circumductus Fauvel.
1895. Philonthus circumductus Fauvel, Rev. d 'Ent. 14 : 263.

1932. Philonthus circumductus . Cameron. Fauna British

India 3 : 118-119.

Material examined : lex., India : Gujarat,
Songadh, Bhavnagar district, lex., 30.xii. 1973.
S.K. Gupta coll.

Distribution : India : Gujarat, Uttar Pradesh.

Elsewhere : Myanmar, Philipines and Malay
peninsula.

Remarks : In the present study this species is
recorded for the first time from India (Gujarat).

Family VIII. COCCINELLIDAE
Genus Scymnus Kugelan 1794.
23. Scymnus sp.

Material examined : Texs., Chorward Road,
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Junagadh dist., 6.xii. 1973, and 10exs., Veraval,
Junagadh dist., [1.xii. 1973, S.K. Gupta coll.

Remarks : Due to lack of literature and standard
identified material this species could not be
identified upto the species level. Even it appears
to be a new species from this area.

Genus Brumus Mulsant 1850

24. Brumus suturalis (Fabricius)

1798. Coccinella suturalis Fabricius, Suppl. Ent. Syst., P.
78.

1850. Brumus suturalis (Fab.) : Mulsant, Ann. Soc. Agric.
Lyon, (2) 2 : 494.

Material examined : Sexs., Chorward Road,
6.xii. 1973 and lex., Veraval, 11.xii. 1973,
Junagadh Dist., S.K. Gupta coll.

Distribution : This species is widely distributed
throughout the Oriental Region. It has been
recorded from West Bengal, Tripura and
Meghalaya in the Eastern India and Goa on the
extreme West.

Genus Menochilus Timberlake 1943.
25. Menochilus sexmaculatus (Fabricius)
1781. Coccinella sexmaculata Fabricius, Spec. Ins. : 96.

1943. Menochilus sexmaculatus (Fab.) : Timberlake, Bul.
Hawaiian Sug. Plrs. Ass. Exp. Stn. (Ent. Ser.), No. 22,
47 : 40.
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Material examined : 2exs., Veraval, Junagadh
dist., 11.xii. 1973 and 2exs., Jetpir, Rajkot Dist.,
30.i. 1973, S.K. Gupta coll.

Distribution : It is a widely distribution species.
It ranges from Nepal to Goa and Andaman Islands.

Genus Coccinella Linnaeus 1758.

26. Coccinella septempunctata Linnaeus

1758. Coccinella 7-punctata Linnaeus Syst. Nat. (ed. X.) P.
365.

Material examined : 4exs., Somnath, 4.xii.
1973, S.K. Gupta coll.

Distribution : This species is orginally
discribed from Europe. In India it is generally
found in the foot hills of Himalaya and the plains.

SUMMARY

The present paper deals with 76 species under
51 genera belonging to 11 families. Species which
marked with asterix are all to new records from
the state.
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INSECTA : COLEOPTERA : SCARABAEIDAE : COPRINAE
(DUNG BEETLES)

RAM SEWAK
Desert Regional Station, Zoological Survey of India, Jodhpur.

INTRODUCTION

Coleoptera also popularly known as “beetles”
is the largest and dominating group of insects.
They exhibit a great degree of diversity and
adaptability and found in different kind of habitats.
The beetles found in the dung of herbiborous
mammals are generally called “dung beetles”
They are found in every part of the world. These
dung beetles are very useful to man kind because
they do not only act as intermediate hosts for
different parasites of domestic animals but also
play important role in pasture ecosystem, where
they annaually break down tonns of animal dung
which degrades into the soil and destroy the
habitats of the larvae of horn fly.

The author carried out the extensive surveys
of Gujarat state from 1988 to 1993 and collected
large number of specimens from dung pad, dung
heaps, digging of dung burrows and by utilising
of light traps in urban and rural localities. Total
forty nine species belonging to twelve genera of
subfamily coprinae under the family Scarabaeidae
have been identified. Most of the species have
been recorded first time from Gujarat except eight
species which have been reported by Sewak
(1985). These studied dung beetles have been
listed below according to their systemic position
under three tribes i.e. Scarabaeini, Sisyphini and
Coprini.

SYSTEMATIC ACCOUNT OF GUJARAT
DUNG BEETLES

Class INSECTA
Order COLEOPTERA
Sub-order POLYPHAGA

Super family SCARABAEIODEA

Family SCARABAEIDAE
Sub-family COPRINAE

CLASSIFIED LIST OF DUNG BEETLES

Tribe
Genus 1. Gymnopleurus llliger

1. Scarabaeini

1. Gymnopleurus cyaneus Fabricius
2. Gymnopleurus miliaris Fabricius
3. Gymnopleurus parvus Macleay

4. Gymnopleurus gemmatus Harold

Tribe II. Sisyphini
Genus 2. Sisyphus Latreille
5. Sisyphus longipes Olivier

Tribe 1lI. Coprini
Genus 3. Catharsius Hope
6. Catharsius molossus Linnaeus

Genus 4. Copris Geoffroy
7. Copris indicus Gillet
8. Copris repertus Walker

9. Copris corpulentus Gillet

10. Copris numa Lansberge
11. Copris imitans Felsche
12. Copris cribratus Gillet
13. Copris furciceps Felsche

Genus 5. Phalops Erichson
14. Phalops divisus Wiedemann
15. Phalops olivaceus Lansberge
16. Phalops cyanescens Dorbigny
Genus 6. Caccobius Thoms.

17. Caccobius meridionalis Boucomont



106

18. Caccobius indicus Harold

Genus 7. Onthophagus Latreille

19. Onthophagus oculatus Arrow

20. Onthophagus variegatus Fabricius
21. Onthophagus productus Arrow

22. Onthophagus bonasus Fabricius

23. Onthophagus catta Fabricius

24. Onthophagus rectecornutus Lansberge
25. Onthophagus seniculus Fabricius
26. Onthophagus ramosus Wiedemann
27. Onthophagus rana Arrow

28. Onthophagus ephippioderus Arrow
29. Onthophagus kuluensis Bates

30. Onthophagus semicinctus D’orbigny
31. Onthophagus tragus Fabricius

32. Onthophagus politus Fabricius

33. Onthophagus ensifer Boucomont
34. Onthophagus cervus Fabricius

35. Onthophagus falsus Gillet

Genus 8. Liatongus Reitter
36. Liatongus martialis Harold
37. Liatongus rhadamistus Fabricius

Genus 9. Oniticellus Serville
38. Oniticellus pallipes Fabricius
39. Oniticellus pallens Oliver
40. Oniticellus spinipes Roth
41. Oniticellus cinctus Fabricius

Genus 10. Drepanocerus Kirby
42. Drepanocerus exsul Sharp

Genus 11. Onitis Fabricius

43. Onitis siva Gillet

44. Onitis lama Lansberge

45. Onitis philemon Fabricius

46. Onitis falcatus Wulf

477. Onitis castaneus Redtenbucher
48. Onitis brahma Lansberge

Genus 12. Chironitis Lansberge
49. Chironitis indicus Lansberge

Stare Fauna Series 8: Fauna of Gujarat

Key to the tribes of subfamily Coprinae
from Gujarat

1. Middle coxae not widely separated; middle tibia
with one terminal spur ............... Scarabaeini

—Middle coxae widely separated, middle tibia
with two terminal spurs..........ccccocovieicneenns 2

2. Posterior legs extremely long, the tarsi filiform
......................................................... Sisyphini

—Posterior legs not extremely long, tarsi more or
less flat and tapering ...........cceu...... Coprinae

Tribe Scarabaeini

The tribe scarabaeini consist of two genera
Scarabaeus and Gymnopleurus, but author found
only the four species of the genus Gymnopleurus.

1. Gymnopleurus 1lliger
1803. Gymnopleurus llliger, Mag. Ins. 2 : 199.
1807. Latreille, Gen. crust. et. Ins. 2 : 78.
1856. Lacordaire, Gen. Col. 3 : 73.

Diagnostic characters . Small, broad and
depressed. The clypeus completely fused with the
occular lobes and produced into two or four short
teeth at front margin. The prothorax large and
convex, having several patches dorsally. The fore
legs short and stout and front tibia armed with
three external teeth. All six tarsi filiform.
Scutellum visible. The two sexes are almost alike
and ball rollers.

Key to the species of the genus
Gymnopleurus from Gujarat

1. Clypeus with four teeth and upper surface
without hairy clothing .... cyaneus Fabricius.

— Upper surface with hairy clothing................ 2

2. Upper surface with fine hairy clothing and
having a ring of spots on prothorax............
.......................................... miliaris Fabricius

— Clypeus not having four teeth ...................... 3
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3. Clypeus with two teeth and prothorax with
about six shining spots....... parvus Macleay

— Clypeus with two teeth and prothorax with
about fifteen shining spots .......ccccvvvevennnnen.
......................................... gemmatus Harold.

1. Gymnopleurus cyaneus Fabricius

1798. Copris cyaneus Fabricius, Ent. Syst. Suppl. 34 p.
1840. Gymnopleurus indicus Castest, Hist. Nat. 2 : 73.

1931. Gymnopleurus cyaneus Arrow, Fauna of British India,
Col. Lamell. Part-111 Coprinae, 49-50 p.

Diagnostic characters . Broadly oval and not
very convex. The clypeus with four blunt teeth at
its anterior edge and the sides of the prothorax
are strongly rounded. The front femur having a
tooth placed at two thirds of its length from the
base, the middle tibia scarcely and the hind tibia
distinctly serrate. The all six tarsi present.

Distribution : India : Gujarat : Jamnagar
(Khambhalia Road, 23.8.1990), Rajkot (Sardhar,
9.9.1990), 5 Exs., also recorded from Andhra
Pradesh, Haryana, Karnataka, Tamil Nadu, Uttar
Pradesh, West Bengal.

Elsewhere : Bangladesh, Sri Lanka.

2. Gymnopleurus miliaris Fabricius
1775. Scarabaeus miliaris Fabricius, Syst. Ent. App. 817 p.

1931. Gymnopleurus miliaris Arrow, Fauna of British India,
Coleop, Lamell. Part-111, Coprinae. 50-51 pp.

Diagnostic characters : Broadly oval and not
very convex. The upper surface closely clothed
with minute grey setae. The clypeus having four
blunt lobes at its front edge. The prothorax having
a ring of five spots along with an centrally located
central spot, one on each letral side near the lateral
pit, two spots adjoining the basal margin of each,
one near the middle and one upon the apical callus.
The front tibia armed with three external strong
teeth, the middle and hind tibiae are coarsely
serrate and the front femur has two sharp carina
along its anterior margin.

Distribution : India : Gujarat : Bharuch
(Rajapardi, 17.8.1989, Puktham village 19.8.1989),

Jamnagar (Khambhalia road, 23.8.1990). 9 Exs.,
also recorded from Haryana, Himachal Pradesh,
Jammu & Kashmir, Karnataka, Madhya Pradesh,
Maharashtra, Orissa, Tamil Nadu and Uttar
Pradesh.

Elsewhere : Sri Lanka.

3. Gymnopleurus parvus Macleay
1821. Scarabaeus parvus Macleay, Horae Ent. 517 p.

1931. Gymnopleurus parvus Arrow, Fauna of British India
Coleop. Lamell. part 111, Coprinae, 52-53.

Diagnostic characters : Oval and moderately
convex, upper surface densely clothed with minute
grayish setae, leaving a few shining denuded spots
- three placed in a transverse row along the middle
line of the pronotum, one between the last and
the lateral spot, a common spot at the base of
elytral suture, three along the basal margin, one
on each side of the suture a little behind the middle
and one upon each apical callus. The legs are
slendered. The front tibia:armed with three strong
teeth, the middle and hind tibiae are coarsely
toothed. The front femur is flat at its anterior
edge and has not tooth. The clypeus produced
into two lobes at its front margin.

Distribution : India : Gujarat : Junagarh
(Girforest rest house 29.8.1990), 8 Exs., also
recorded from Bihar, Haryana, Orissa, Tamil Nadu,
Uttar Pradesh.

Elsewhere : Sri Lanka.

4. Gymnopleurus gemmatus Harold

1871. Gymnopleurus gemmaius Harold, Col. Hefte, VIII
117 p.

1792. Scarabaeus granulatus Fabricius (Nex. Oliver), Far.
Syst., 1165 p.

Diagnostic characters : Oval and not very
convex. Upper surface closely clothed with minute
grey setae. The clypeus is produced into two blunt
lobes at front margin. The pronotum having several
spots, a central spot, five adjoining the front
margin, four adjoining the hind margin and three
or four on each side and upon, the elytra suture,
margins, a common transvers irregular patch



108

behind it just before the apices, three spots
adjoining the basal margin on each side, one near
the middle of the outer margin and one upon the
apical callus. The front tibia armed with three
strong external teeth, the middle and hind tibiae
rather feebly toothed externally and the front femur
has a flattened anterior edge and is not toothed.

Distribution : India : Gujarat : Junagarh (Una
30.8.1990), 12 Exs., also recorded from Andhra
Pradesh, Bihar, Karnataka, Maharashtra, Orissa,
Madhya Pradesh, Pondicherry, Tamil Nadu.

Elsewhere : Sri Lanka.

Tribe Sisyphini

The tribe sisyphini consist only one genus
Sisyphus and author found only single species
from Gujarat.

2. Genus Sisyphus Latereille

1807. Sisyphus Latereille, Gen. (rust. et. it : 79).
1856. Lacordaire, Gen. Col. iii : 72.

1927. Arrow Ann. Mag. Nat. Hist. (9) ix : 456,

Diagnostic characters Spider like,
subglobose, compressed laterally with long
posterior legs and clothed with erect setae above
and smooth beneath. Head broad and flat. The
clypeus having two or four short teeth at front
margin. The prothorax completely compressed and
the front leg short with massive femur.

The author collected single species Sisyphus
longipes from Gujarat.

5. Sisyphus longipes Olivier

1789. Scarabaeus longipes Oliver, Entmon., 1 : 3, p. 164,
pl. xix. 177.

1927. Arrow, Ann. Mag. Nat. Hist., 19 : xix : 457

1972, Scarabaeus minutus Fabricius, Ent. Syst. i : 70

1978. Copris helwigi Fabricius, Ent. Syst. Suppl. 35 pp,

1931. Sisyphus longipes Arrow, Fauna of British India
Lamell, Part 111, Coprinae, 71-73.

Diagnostic characters : Broadly oval, highly
convex with long and slendered posterior legs,

State Fauna Series 8: Fauna of Gujarat

and the whole body convered with errect reddish
setae above and beneath. The clypeus almost
semi-circular, emarginate infront and produced
into two sharp teeth. The pronotum having a fine
posterior longitudinal groove. The middle and the
hind femar are with very slender basal part and
strongly swollen terminal part of the hind femur,
confined to the outer half.

Distribution : India : Gujarat : Bharuch (Hansot
18.8.1989). 4 Exs., also recorded from Karnataka,
Maharashtra, Orissa, Tamil Nadu, West Bengal.

Elsewhere : Myanmar, Sri Lanka.

Tribe Coprini

The tribe coprini consist large number of
genera and species, whose varies in size and forms.
The author collected forty four species belonging
to nine genera from Gujarat.

Key to genera of tribe coprinae from Gujarat

1 Antennal club entirely pubescent and
prothoracic carina present..Catharsius Hope

— Antennal club not entirely pubescent and
prothoracic carina absent

2. Prothorax with a deep median groove ..........
............................................ Copris Geoffroy

— Prothorax without a deep median groove .. 3

3. Four posterior tarsi broadly dialated .............
.......................................... Phalops Erichson

— Four posterior tarsi not broadly dialated ... 4

4. Terminal margin of the front tibia at right angles
to the inner margin and anterior angles of the
prothorax hollowed beneath .........................
.......................................... Caccobius Thoms

— Terminal margin of the front tibia not at right
angles to the inner margin and the anterior
angles of the prothorax not hollowed beneath

..................................................................... 5
5. The middle and hind tibiae dialated from base
to extremity .............. Onthophagus Latreille.

— The middle and hind tibiae dialated from base
tO EXIrEMILY ..oivvreririereeeree e 6
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6. Scutellum present and elytera not fringed before
the hind margin ................. Liatongus Reitter

— Elytra fringed before the hind margin ....... 7

7. Side of the abdomen exposed above ...........
......................................... Onitcellus Serville

— Side of the abdomen not exposed .............. 8

8. Clypeus bidentate and scutellun distinct .......
...................................... Drepanocerus Kirby

— Clypeus not bidentate and scutellum very
MUNULE .ot 9

9. Prothorax with two basal impressions near the
middle and front tarsi absent in both sexes
............................................. Onitis Fabricius

— Scutellum not very minute and front tarsi
present in the female .. Chironitis Lansberge

Genus Catharsius Hope

1837. Catharsius Hope, Col. Mon. i : 21
1846. Burmeister, Gem. Ins. X, col. No. 27
1848. Erichson, Ins. Deutschi iii : 761.

Diagnostic characters : Broad, compact and
very convex. Head broad and semicircular,
prothorax completely margined at the base, middle
coxae long, parallel and far apart. Four posterior
tibiae strongly dialated from base to extremity.
The middle tibia with two and hind tibia with one
terminal spur. Scutellum wanting. The elytra with
seven striae and completely covered the abdomen.
The author has been found single species from
Gujarat.

6. Catharsius molossus Linnaeus

1758. Scarabaeus molossus Linnaeus, Syst. Nat. ed. x : 347,
1789. Oliver, Ent. i (3) : 100, 19 pl. 25 Fig.

1801. Fabricius, syst. Eleuth. i : 43.

1931. Catharsius molossus Arrow, Fauna of British India,
Lamell. part-1l1, Coprinae, 94-95 P.

Diagnostic characters : Broadly oval and very
convex, partially clothed with reddish hairs
beneath. The head is broad with front margin
almost impreceptibly excised in the middle. The
side of the pronotum are rounded, the front angles

are broadly truncate and the hind angles almost
obsolate, and the lateral scars large and deep. The
metasternal shield is acutely angular in front and
longitudinally grooved in its hinder part. The front
tibia is armed with three external teeth, the middle
and hind tibiae are broad and crenate at the
extremity. The male having conical, median
cephalic horns, broad and a little flattened behind
at the steep declivity infront, the upper edge of
which forms a sharp ridge feebly convex in the
middle and curved, pointed at its extremity. The
head of the female has a short and pointed process
and the pronotum with nearly straight ridge.

Distribution : India : Gujarat : Bharuch
(Rajapardi, 17.8.1989), Gandhinagar {Chandrala,
15.9.1991), Banaskantha (Danta 17.8.1992),
Sabarkantha (Kankrol, 30.8.1992, Vijaynagar
Situse, 10.9.1992, Dharoi dam 14.9.1992, Visnagar
15.9.1992), 33 Exs. also recorded from Arunachal
Pradesh, Andaman & Nicobar, Assam, Bihar,
Haryana, Himachal Pradesh, Karnataka, Kerala,
Maharashtra, Meghalaya, Orissa, Rajasthan,
Sikkim, Tamil Nadu, Uttar Pradesh and West
Bengal.

Elsewhere : Sri Lanka.

Genus 4. Copris Geoffroy
1772. Copris Geoffroy, Ins. Des. Env. Deparis 87.
1785. Fourcry, Ent. Paris i : 13.
1856. Lacordaire, Gen. Col., iii : 96.

Diagnostic characters : Compact, convex or
little depressed. Head broad, more or less
semicircular and clypeus notched in the middle at
front margin. Prothorax broad and transverse, and
its front margin furnished with membranous fringe
and hind margin with a deep median groove.
Middle coxae long and nearly parallel. The tarsi
short and basal joint about twice as long as the
second. Scutellum wanting. Elytra not very short
having eight striae and single lateral carina. Seven
species of the genus have been from the Gujarat.

Key to the species of Copris from Gujarat

1. Elytra very shining and front angles of prothorax
very blunt ..., indicus Gillet

—The front angles of prothorax are not blunt
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2. Front angles of prothorax truncate and elytra
feebly striate ........c..cccevennnens repertus Walker

—The front angles of prothorax are not truncate

3. Front angles of prothorax obtuse and elytra
lightly striate ..........ocueuen. corpulentus Gillet

—Elytra is not lightly striate ...........cccoeveennnen. 4

4. Elytra deeply striate and clypeus feebly notched
in the middle at front margin........cc.c.coeceenee.
............................................. numa Lansberge

—Clypeus is not notched in the middle at front
T11F:1 ¢4 1 OO 5

5. Clypeal margin is reflexed and with one erect
PTOCESS ..cvevurrvenrerrervcrreneneenenne imitans Felsche

—Clypeal margin without any process............ 6

6. Prothorax and elytra strongly punctured and
metasternal shield evenly punctured .............
............................................... cribratus Gillet

—Prothorax, elytra and metastemal shield well
punctured .......ccoceevieininnnn. Furciceps Felsche

7. Copris indicus Gillet
1910. Copris indicus Gillet, Notes Leyd. Mus., xxxii : 5.

1911. Ann. Soc., Ent., Belg. v : 314,

Diagnostic characters : Broadly oval and
highly convex. The head is semicircular and the
front margin feebly bilobed in the middle. The
sides of the prothorax are nearly straight in front,
strongly rounded behind, the front angles are
broadly truncate and hind angles are very obtuse.
The front tibia is broad and armed with four blunt
external teeth, and the terminal spur has bented
tip at right angles. The male with a short erect
and flattened median cephalic horn, which is
slightly dialated and feebly bicuspid at the
extremity and the pronotum with dorsal straight
prominece along with lateral tubercle on each side.
The female bears a slight transverse cephalic
elevation.

Distribution : India : Gujarat : Kachchh-Bhuj
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(Kandla 6.12.1993, Loriya 7.12.1993, Anjar
8.12.1993). 9 Exs. also recorded from Arunachal
Pradesh, Orissa, Karnatak, Kerala, Tamil Nadu.

8. Copris repertus Walker

1858. Copris repertus Walker, Ann. Mag. Nat. Hist. 3 (ii) :
208.

1886. Lansberge, Tijds. Ent., xxix : 11.
1877. Copris clavdius-Harold, Ann. Mus. Civ. Genova x : 8.

Diagnostic characters : Broadly oval and
highly convex and covered with reddish bristles
beneath. The head is semicircular and the clypeus
deeply notched in the middle. The pronotum is
strongly grooved longitudinally along the middle,
the front angles are truncate and the hind angles
almost obsolate. The front tibia is broad and armed
with four external teeth and its nearly straight.
The male bears a slendered, slightly compressed,
errect cephalic horn, and with a minute tooth near
the base on each side and female with short
transverse elevated cephalic carina.

Distribution : India : Gujarat : Vadodara (Padra
1.8.1989), Surat (Dumas 6.8.1989; Kator
7.8.1989), Bharuch (Rajapardi 17.8.1989),
Ahmedabad (Dholka 7.9.1991), Kheda 13.9.199],
Banaskantha (Ambaji 25.8.1992, Ratanpur v1l|age
26.8.1992), Sabarkantha (Vijaynagar 31.8. 1992),
Mahesana (Vijapur 8.9.1992, Modera 13.9.1992);
Kachchh-Bhuj (Loriya 7.12.1993), 34 Exs., also
recorded from Arunachal Pradesh, Karnataka,
Maharashtra, Madhya Pradesh, Pondicherry,
Rajasthan, Tamil Nadu and Uttar Pradesh.

Elsewhere : Sri Lanka.

9. Copris corpulentus Gillet
1910. Copris corpulentus Gillet, Notes Leyd. Mus. xxxii : 13.

Diagnostic characters : Elongate-oval and
moderately convex, covered with reddish bristles
beneath. The clypeal margin is notched in the
middle and feebly bilobed and there is a sharp
pointed, backwardly curved cephalic horn in the
middle. The pronotum with median groove, the
front angles are obtuse and the male thoracic
prominence are simple conical and the female
thoracic prominence are flattened in front and
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dialated laterally.

Distribution : India : Gujarat : Kachchh-Bhuj
(Loriya 7.17.1993; Anjar 8.12.1993). 7 Exs. also
recorded from Arunchal Pradesh, Manipur,
Meghalaya, Rajasthan, Uttar Pradesh.

Elsewhere : Myanmar, Tonkins.

10. Copris numa Lansberge
1886. Copris numa Lansberge, Tijd. Ent. xxix : 19.

Diagnostic characters : Narrowly oval and
moderately convex, covered with reddish bristles
beneath. The clypeus is feebly excised in the
middle at front margin and with a very short
conical cephalic process just infront of the eyes.
The median pronotal groove is extended from base
to infront of the middle, and the front angles are
truncate and hind angles obsolate. The middle
and hind tibiae are trilobed at the extremity. The
front tibial spurs of the male are blunt and slightly
spatulate and the female front tibial spurs are
pointed.

Distribution : India : Gujarat : Banaskantha
(Ratanpur village 26.8.1992), Kachchh-Bhuj
(Mandvi 5. 12. 1993) 6 Ex,s also recorded from
Arunachal Pradesh Ra_]asthan Uttar Pradesh.

Elsewhere : Borneo, Malaya Peninsula,
Myanmar, Sumatra.

11. Copris immitans Felsche
1910. Copris imitans Felsche, Dectsche Ent. Zeitz, 347 p.

Diagnostic characters : Broadly oval and
convex, coverd with reddish bristles beneath. The
clypeal margin is reflexed, a little emarginate
infront and produced upward in the middle. The
front angles of the prothorax are very obtuse and
the hind angles obsolete. The front femur of the
male has two teeth, the inner one is blunt and the
outer rather sharp. The anterior margin of the
female prothorax is angulate.

Distribution : India : Gujarat : Surat (Dumas
6.8.1989, Sarbham 5.8.1989), 11 Exs. also
recorded from Goa, Karnataka, Maharashtra.
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12. Copris cribratus Gillet

1927. Copris cribratus Gillet, Ann. Soc. Ent. Belg. LXVII
. 253.

Diagnostic characters: Chocolate brown and
more reddish beneath and the bristle only
present on the legs and the punctures having
pale minute setae. The front clypeal margin
strongly bidentate. The front angles of the
prothorax are boradly rounded and prominent
and the hinds angles almost obsolete. The front
tibiae are rather broad and armed with four
sharp external teeth.

Distribution : India : Gujarat : Surat (Dumas
6.8.1989), 5 Exs., also recorded from Karnataka,
Kerala and Tamil Nadu.

13. Copris furciceps Felsche

1910. Copris furciceps Felsche, Deutsche Ent. Zeitschr, 348
p.

Diagnostic characters : Oval and not very
convex, covered with reddish or yellowish bristles
beneath. The front clypeal margin distinctly
excised and bidentate in the middle. The lateral
margin of the prothorax are rounded, the front
angles are blunt and the hind angles are obsolete.
The front tibia is armed with four sharp external
teeth. The male with long and backwardly curved
cephalic horn and the female have slightly
elevated transverse and bicuspid cephalic
tuberacle.

Distribution : India : Gujarat : Panchmahal
(Kalol 20.8.1989), Kheda (Dakor 9.9.1991,
Kapadvanj 12.9.1991). 5 Exs., also recorded fron
Arunachal Pradesh, Meghalaya, Rajasthan, Uttar
Pradesh.

Elsewhere : Myanmar.

Genus 5. Phalops Erichson

1848. Phalops Erichson, Nat. Ins. Deutschl., 111 : 764.
1856. Lacordaire Gen. Col. 111 : 109
1883. Lansberge, Steu. Ent. Zeit. X1V : 162.

1893. Ephillopus Reitier. Terh. Ver. Brunn, XXXI : 168.

Diagnostic characters : Rather short and broad.
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not very convex. The clypeus narrowly produced
in front. Legs moderately long and the middle
and hind tarsi broad and flattened.

Three species of the genus Phalops have been
found from Gujarat.

Key to species of Phalops from Gujarat

1. Prothorax entirely granulate and elytra very
OPAQUE ..ovevnreeanieaannnens cyanescens Dorbigny

— Elytra not very opaque...........cceeeeveervennnnnn, 2
2. Elytra opaque, maculate ..divisus Wiedemann

— Prothorax rugose, with granules at the sides
ONIY coviriiniiiiicieenns olivaceus Lansberge

14. Phalops divisus Wiedemann
1823. Copris divisus Wiedemann, Zool. Mag. 11 : 12,

1883. Phalops divisus Lansberge, Stett. Ent. Zeit., XLIV :
169.

Diagnostic characters : Short, broad and not
very convex. Bright metallic green, dark blue or
coppery and the elytra with yellow markings, and
the dorsal surface clothed with fine errect yellow
setae. The clypeus is separated from the fore head
by a carina. The front angles of prothorax are
broadly truncate and having minute external tooth,
and the hind angles feebly indicated and its sides
are slightly sinute behind and the base is rounded.

The clypeus of male is produced into a reflexed
tongue like lobe in.middle and rounded in female.
The legs are longer in male than female. The
external teeth of front tibiae are shorter than the
female.

Distribution : India : Gujarat : Amreli (Babra
28.7.1989), Rajkot (Tankara 8.9.1990). 8 Exs., also
recorded from Tamil Nadu, Madhya Pradesh and
Uttar Pradesh.

Elsewhere : Sri Lanka.

15. Phalops olivaceus Lansberge

1883. Phalops olivaceus Lansberge, Stett. Ent. Zeit. X1V :
164, 169.
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Diagnostic characters : Deep bluish or greenish
black and upper surface uniformly clothed with
fine yellowish hairs. The clypeus is separated from
the fore head by a curved carina and strongly
reflex in the middle. The front angles of the
pronotum are blunt and lateral margins are sinuted
behind. In the male, the prothorax is little hollowed
behind the posterior cephalic process.

Distribution : India : Gujarat : Jamnagar
(Jodiya 22.8.1990), Bhavnagar (Ballabhipur
13.9.1990). 5 Exs.

16. Phalops cyanescens D’orbigny

1897. Onthophagus cyanescens Dorbigny, Ann. Sec. Ent.
France. IXVI : 243.

1898. 1d, Labeille XXIX : 221

1931. Phalops cyanescens Arrow Fauna of British India,
Lamell. part I1I Coprinae, 137-138 p.

Diagnostic characters : Dark blue and elytra
with a yellow outer marginal line and with
numorous irregular spots. The upper surface
clothed with minute yellow setae. The sides of
the head is produced into a broadly rounded lobes
and the clypeus of male is reflexed tongue like
process in front and bi-lobed in female. The front
tibiae of male are long and with blunt external
teeth and broadly and strongly toothed in female.

Distribution : India : Gujarat : Junagarh
(Satadar 1.9.1990). 11 Exs., also recorded from
Rajasthan, Tamil Nadu.

Elsewhere : Pakistan.

Genus 6. Caccobius Thoms

1863. Caccobius Thoms Skand. Col., V : 34.
1913. Dorbigny, Ann. Sco. Ent. France, 16 p.
1872. Caccophilus Jekel Rev. Mag. Zool., 410 p.
1872. Cacconemus Jekel, Op. Cit. 418 p.

Diagnostic characters : Short, compact, and
small size. The clypeus is bilobed. The front angles
of the prothorax have a deep hollow beneath,
sharply defined. The legs are short and the front
tibiae very short and broad, with straight terminal
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tooth, froming right angles to inner edge. The
male with or without cephalic horn.

The author has found only two species from
Gujarat.

Key to sepcies Caccobius from Gujarat

— Elytra with brown strips .......c.c.ccccccveinennnn.
............................... meridionalis Boucomont

— Elytra without strip................ indicus Harold

17. Caccobius meridionalis Boucomont

1914. Caccobius meridionalis Boucomont, Ann. Mus. Civ.
Genova, XLVII : 239.

Diagnostic characters : Small, oval and very
convex. The clypeus is bilobed and separated from
the forehead by a curved carina. The prothorax
with well marked posterier longitudinal groove.
The front angles of the prothorax are rather blunt
and the base is rounded. The front tibiae are very
short and broad. The terminal tooth is very blunt
and set obliquely in the male and long and sharp
in female.

Distribution : India : Gujarat : Surat (Kator
7.8.1989), Bharuch (Hansot 18.8.1989). 5 Exs.,
also recorded from Maharashtra, Karnataka, Tamil
Nadu.

Elsewhere : Sri Lanka.

18. Caccobius indicus Harold
1867. Caccobius indicus Harold, Col. Hefte, ii : 12.

Diagnostic characters : Broadly oval and
convex, head short and broad, the clypeus bilobed
and separated by a strong carina from the forehead.
The prothorax having a slight transverse
prominence in the middle. The front angles are
sharp and hind angles obsolete. The terminal tooth
of the front tibia of the male is blunt, thin and
bent at oblique angle while in female it is sharp
and not oblique.

Distribution : India : Gujarat : Junagarh
(Satadar 1.9.1990, Manvador, 3.9.1990, Hashapur
4.9.1990). 6 Exs., also recorded from karnataka,
Kerala and Tamil Nadu.

Genus 7. Onthophagus Latreille

1802. Onthophagus Latreille, Hist. Nat. Crust. et. Ins. iii :
141.

1898. Dorbigny, Labeille, xxx :- 126, 132 p.

1883. Proagoderus Lansberge, Notes, Leyd. Mus. V : 15.
1913. Dorbigny, Ann. Soc. Ent. France. LXXXII : 493.
1917. Mercus, Arch. E Nat. Aso. IXXXIII : 1.

Diagnostic characters : Rather short, compact,
smooth or clothed with hairs or setae. The clypeus
fused with ocular lobes and variable in shape.
The prothorax with lateral margin and angulate in
the middle and rounded at the base. The legs stout,
femora thick and front tibia armed with four but
occasionally with three external teeth. The middle
and hind tibiae dialating greatly from base to
extremity. Elytra covering the abdomen and having
a single lateral carina and seven striae. The author
has been found seventeen species of the genus
from Gujarat.

Key to the species of Onthophagus from Gujarat

1 Eyes large and prothorax with irregular
scattered punctures............... oculatus Arrow

— Eyes not large and punctures on prothorax not
scattered .......ccoevveieiiiiiiie e 2

2. Eyes small and prothorax with evenly
destributed granules throughout ...................
...................................... variegatus Fabricius

— Prothorax without evenly distributed granules
throughout ........covevieiiieniiiereeecece e 3

3. Prothorax abruptly flattened at the hind angles
and elytra granular............. productus Arrow

— Prothorax not abruptly flattened at the hind
ANEIES ...eoiiiiiieeieeie e 4

4. Elytra more or less opaque and front angles of
prothorax not very sharp ...... catta Fabricius

— Front angles of prothorax are very sharp .. 5

5. Prothorax is very smooth and with scattered
granules in its middle part .............cc.c.........
......................................... bonasus Fabricius.

— Front angles of prothorax rather sharp and
strongly punctured ..........cccooiiiiiiiiniennne 6
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6. Prothorax light brown with black punctures.
............................... rectecornutus Lansberge

— Prothorax not strongly punctured and elytra
BIack ...ooviieeiec 7

7. Prothorax sparsely punctured with blunt front
angles ... seniculus Fabricius

— Prothorax not sparsely punctured ............... 8

8. Prothorax moderately punctured and front
angles bluntly punctured.............ccoooeeinn
..................................... ramosus Wiedemann

— Prothorax not moderately punctured .......... 9

9. Prothorax not closely punctured and front
angles rather blunt ..................... rana Arrow

— Prothorax closely punctured and with opaque
SIAES ©ovieeeie e 10

10. Prothorax uniformaly puntured and elytral
suture with minute elevation near the base.
.................................... ephippioderus Arrow

—Elytral suture without a minute elevation near
the base .......cccoeiiiiiiini 11

11. Elytra shining and eyes very small .............
.............................................. kuluensis Bates

— Eyes not very small .........ccocoeiiiininn 12

1

N

. Elytral intervals sparsely granulate and entirely
black ..o semicinctus Dorbigny

— Elytral intervals not granulate.................. 13

13. Elytra not shining and very convex and
strongly striate.........c..cooe.... tragus Fabricius

— Elytra not strongly striate ..........cccoocenenn. 14

4. Elytra rather strongly striate and Elytral
interval very smooth .......... politus Fabricius

— Elytral intervals not very smooth ............. 15

15. Elytral intervals nearly flat and with fine
granules ... ensifer Boucomont

— Elytral intervals not flat and without granules
.................................................................. 16
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16. Elytra decorated with orange luster and
clypeus is little produced and truncate ........
............................................ cervus Fabricius

— The clypeus produced bluntly pointed and
strongly reflexed ............c.c.oee.. falsus Gillet

19. Onthophagus oculatus Arrow

1931. Onthophagus oculatus Arrow, Fauna of British India,
Lamell. part-IIl, coprinae, 168-170 p.

Diagnostic characters : Oval and not very
convex. The head is large. The clypeus is little
produced and excised at the front margin and
separated from the forehead by the straight carina.
The side of the pro-thorax are straight and base is
rounded and its front angles are sharp. The vertex
of the male has a blunt prominence on each side
between the eyes and in female straight carina in
place of prominence.

Distribution : India : Gujarat : Surendranagar
(Chotila 13.3.1986). 6 Exs., also recorded from
Kerala, Pondicherry, Tamil Nadu.

Elsewhere : Sri Lanka.

20. Onthophagus variegatus Fabricius

1798. Copris variegatus Fabricius, Ent. Syst. Suppl.. 36 p.

1913. Onthophagus variegatus Dorbigny, Ann. Soc. Ent.
France LXXXII : 452.

Diagnostic characters : Oval and highly
convex. The clypeus is a little produced notched
in the middle. The front angles of the prothorax
are acutely produced and lateral sides are sinuate
infront and behind and its base is strongly rounded.
The posterior part of the male head having a pair
of straight parallel horns, and female having
carina.

Distribution : India : Gujarat : Kachchh- Bhuj
(Loriya 7.12.1993). 2 Exs., also recorded from
Punjab.

Elsewhere : Pakistan, Arabia, Egypt, Sudan,
Abyssinia, Somalia Senegal Angola, Tanganyika
Portugal, E. Africa.
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21. Onthophagus productus Arrow

1907. Onthophagus productus Arrow, Ann. Mag. Nat. Hist.
(7) XIX : 423.

Diagnostic characters : Oval and very convex,
lower surface clothed with thin hairy setae, the
clypeus is little produced infront, the front angles
of prothorax are blunt and the hind angles well
marked, and the base is strongly rounded. The
7th stria of the elytra is strongly curved. The head
of male having a pair of curved, backwardly
sloping horns which are united at the base by a
curved carina and femal with straight forehead
carina.

Distribution : India : Gujarat : Rajkot (Gondal
6.9.1990). 5 Exs., also recorded from Uttar
Pradesh, West Bengal, Rajasthan.

22. Onthophagus catta Fabricius

1787. Scarabaeus catta Fabricius, Mant. Ins., i : 12.
1787. Scarabaeus gazella Fabricius, Op. Cit. App., ii : 317.
1798. Copris metallicus Fabrictus. Ent. Syst. Suppl.. 28p.
1787. Copris antilope Fabricius, Op. Cit. App. ii : 32.

1931. Onthophagus catta Arrow, Fauna of British India,
Lamell. part 111, coprinae 230-231 p. '

Diagnostic characters : Broadly oval and
convex. with a thin clothing of yellow setae upon
the legs and lower surface. The head is circular
with strongly reflexed front margin. The clypeus
and forehead separated by a strong, feebly curved
carina. The side of the prothorax are straight
infront and sinute behind. The front angles sharply
produced and the hind angles obsolete, and the
base is angulate in the middle. The head of male
having a pair of slendered, outward curved horns
and a little flattened at the base but not united,
and the front tibia is elongate, slendered and
curved, having long spur at extremity, female with
vertex carina.

Distribution : India : Gujarat : Amreli (Chalala
26.7.1989, Babra 28.7.1989), Vadodara (Tilakwada
31.7.1989, Padra 1.8.1989), Surat (Dumas
6.8.1989, Kator 7.8.1989), Bharuch (Rajapardi
17.8.1989, Puktham village 19.8.1989), Jamnagar
(Khambhalia Road 23.8.1990, Dhrol 24.8.1990,

Bhatiya 26.8.1990, Khambhalia Road 27.8.1990,
Bhanvad 28.8.1990), Junagarh (Una 30.8.1990,
Manvadar 3.9.1990), Rajkot (Gondal 6.9.1990,
Padhari 7.9.1990, Tankara 8.9.1990), Bhavnagar
(Trapas 11.9.1990, Sihor 12.9.1990 Vallabhipur
13.9.1990), Ahmedabad (Dholera 6.9.1991,
Dholka 7.9.1991), Kheda (Dakor 9.9.1991,
Tarapur 11.9.1991, Kapadvanj 12.9.1991, Kheda
13.9.1991), Gandhinagar (Chandrala 15.9.1991),
Banaskantha (Dantiwada Dam 20.8.1992, Majadar
village 23.8.1992, Ambaji 25.8.1992, Ratanpur
Village 26.8.1992, Danta 27.8.1992), Sabarkantha
(Vijaynagar 31.8.1992, Harsol 3.9.1992, Bayas
4.9.1992), Mahesana (Vijapur 8.9.1992,
Amaliyasan 9.9.1992, Situse 10.9.1992, Patan
12.9.1992, Modera 13.9.1992, Dharoi Dam
14.9.1992, Visnagar 15.9.1992). 154 Exs.. also
recorded from Arunachal Pradesh, Haryana,
Himachal Pradesh, Karnataka, Maharashtra,
Punjab, Rajasthan, Uttar Pradesh, Kerala, and
Tamil Nadu.

Elsewhere : Pakistan, Sri Lanka, Arabia, E.
and W. South Africa, Madagascar.

23. Onthophagus bonasus Fabricius

1775. Scarabaeus bonasus Fabricius, Syst Ent 23 p.
1898. Dorbigny, Labeille. XXIX : 218.

1931. Onthophagus bonasus Arrow, Fauna of Brinsh India.

Lamell. part II1, coprinae, 231-232 P

Diagnostic characters : Very broadly oval and
convex. The legs and sides of the body beneath
clothed with yellowish setae. The head is
semicircular in shape with strongly reflexed front
margin. The clypeus is separated trom the forchead
by a strong curved carina. There is short acute
errect horn in the middle and vertex with a pair
of backwardly directed horns. The prothorax
having a slight median groove. The front angles
are acutely produced. the sides are feebly sinute
near the hind angies and the base is angulate in
the middle. The front tibia of the male is clongate,
slendered and curved with feeble external teeth.
its inner extremity produced as a long slender
tooth.

Distribution : India : Gujarat : Ahmedabad
(Dehgam 22.2.1986), Mahesana (Taranga hill
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18.3.1986), Panchmahal (Kalol 19.2.1988),
Banaskantha (Devpura village 6.3.1989, N.S.
Rathore, Chitrasini village 21.8.1992, Kapra
village 22.8.1992, Ratanpur village 26.8.1992),
Amreli (Chalala 26.8.1989), Mahesana
(Amaliyasan 9.9.1992), Kachchh Bhuj (Loriya
7.12.1992). 30 Exs., also recorded from Andhra
Pradesh, Arunachal Preadesh, Himachal Pradesh,
Haryana, Karnataka, Maharashtra, Madhya
Pradesh, Punjab, Rajasthan, Tamil Nadu.

Elsewhere : Pakistan, Myanmar, Siam, Tonkin,
Cambodia, Afghanistan.

24. Onthophagus rectecornutus Lansberge

1883. Onthophagus rectecornutus Lansberge, Notesleyd. Mus.
V49

1907. Arrow, Ann. Mag. Nat. Hist. (7) XIX : 241.

Diagnostic characters : Oval and very convex,
body covered with very minute and unconspicuous
greish setae. The clypeus is semicircular, with
strongly reflexed front margin. The vertex having
a pair of unconnected backwardly sloping horns.
The front angles are rather sharp and the sides
are gently rounded infront and the base is strongly
rounded. The front tibia of male is elongate and
narrowed and its teeth are separated. In female
the front tibia is broad and teeth are stout and
close together.

Distribution : India : Gujarat : Surat (Kator
7.8.1989), Valsad (Chikhali 12.8.1989, Tithal
13.8.1989), Bharuch (Rajapardi, 17.8.1989, Hansot
18.8.1989, Puktham village 19.8.1989), 21 Exs.,
also recorde from Arunachal Pradesh, Bihar,
Karnataka, Kerla, Tamil Nadu, Uttar Pradesh,
Rajasthan.

Elsewhere : Bengladesh, Bhutan, Myanmar, Sri
Lanka, Tonkin, Tenassesium.
25. Onthophagus seniculus Fabricius

1781. Scarabaeus seniculus Fabricius, Spec. Ins. 1 : 23.

1931. Onthophagus seniculus Arrow, Fauna of British India
Lamell. Part 111, Coprinae, 235-236 p.

Diagnostic characters : Broadly oval,
moderately compact, smooth, not very shining
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above. The head having straight, parallel carina
and the basal joint of the antennae has serrate
anterior edge. The prothorax has smooth, shining
excavation just behind the front margin and a
horizontal prominence behind each excavation.
The clypeus of the male curves upward a little
infront and its sides are nearly straight and the
front tibia is little elongate with the teeth rather
small. The head of female is almost semicircular
in out line and the dorsal prothorasic prominence
are slight and rounded.

Distribution : India : Gujarat : Amreli
(Khambhalia 27.8.1989), Vadodara (Amalyara
2.8.1989), Surat (Dumas 6.8.1989, Kator
7.8.1989), Bharuch (Rajapardi 17.8.1989),
Ahmedabad (Dholera 6.9.1991, Dholka 7.9.1991),
Kheda (Dakor 9.9.1991, Kheda 13.9.1991),
Gandhinagar (Chandrala 15.9.1991), 159 Exs., also
recorded from Arunachal Pradesh, Rajasthan, Uttar
Pradesh.

Elsewhere : Malaya Peninsula, Myanmar,
China and Indo China.

26. Onthophagus ramosus Wiedemann

1823. Copris ramosus Wiedemann, Zool. Mag. 1I (i) : 13.

1931. Onthophagus ramosus Arrow, Fauna of British India
Lamell, Part 111, Coprinae, 236-238 p.

Diagnostic characters : Broadly oval, compact
and moderately convex. The head almost
semicircular and the clypeus is separated from
the forehead by a slight rounded carina, and the
vertex having a pair of backwardly inclined horns,
united by a straight carina, between the eyes,
which has a slight sharp point in the middle. The
front angles of the prothorax are bluntly produced,
the sides nearly straight and base is gently
rounded. The male and female almost resembles
in all respect except in the unemarginate last
ventral sternite.

Distribution : India : Gujarat : Junagarh (Una
30.8.1990), Rajkot (Tankara 8.9.1990), Bhavnagar
(Trapas 11.9.1990), 7 Exs. also recorded from
Bihar, Himachal Pradesh, Karnataka, Jammu &
Kashmir, Madhya Pradesh, Maharashtra,
Pondicherry, Punjab, Rajasthan, Uttar Pradesh.
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Elsewhere : Siam.

27. Onthophagus rana Arrow

1931. Onthophagus rana Arrow, Fauna of British India,
Lamell. part III, Coprinae, 236-269 p.

Diagnostic characters : Elongate-oval, compact
and not very convex. The head is broad with
straight front margin in the middle. The clypeus
is separated from the forehead by a short straight
carina. The front angles of the prothorax are blunt,
lateral sides are gently curved infront and straight
behind and the base is rounded. The metasternal
shield is very smooth. There is a slight declivity
infront of the prothorax in the male.

Distribution : India : Gujarat : Junagarh
(Satadar 1.9.1990)., 6 Exs., also recorded from
Kerala.

28. Onthophagus ephippioderus Arrow

1907. Othophagus ephippoiderus Arrow, Ann. Mag. Nat.
Hist., (7) XIX : 425.

Diagnostic characters : Very broadly oval and
covex. The head is produced infront. The
prothorax completely margined with blunt front
angles. The clypeus of male having a blunt curved
process and a round carina behind, forehead with
a recurved pointed process on each side and the
vertex having slender, curved horn in the middle.
The thorax with a cavity along with blunt process.
The front tipia is a little elongate with broad
terminal spur. The terminal spur of female is broad
and narrow.

Distribution : India : Gujarat : Rajkot (Tankara
8.9.1990), 7 Exs., also recorded from Karnataka,
Kerala and Tamil Nadu.

29. Onthophagus kuluensis Bates

1891. Onthophagus kuluensis Bates, Entom. Suppl., XXIV
D12,

Diagnostic characters : Oval and moderately
convex. The head is broad, the clypeus is nearly
straight infront and separated from the forchead
by a straight carina. The front angles of the
prothorax are blunt, lateral margin are feebly

curved infront and the base is obtusely angulate
in the middle. The male having a pair of nearly
parallel horns, connected by a ridge and female
with straight carina on vertex.

Distribution : India : Gujarat : Mahesana
(Ganeshpur 16.3.1986), Surat (Kator, 7.8. 1989),
Junagarh (Satadar 1.9.1990), Kheda (Dakor
9.9.1991), Kapadvanj 12.9.1991, Kheda
13.9.1991), 90 Exs., also recorded from Arunachal
Pradesh, Himachal Pradesh, Haryana, Jammu &
Kashmir, Punjab, Rajasthan and Uttar Pradesh.

30. Onthophagus semicinctus Dorbigny

1897. Onthophagus semicincius Dorbigny, Ann. Soc. Ent.
France, LXIV : 242,

1898. Labeille, XXIX : 215.

1907. Onthophagus bufo Arrow, Ann. Mag. Nat. Hist. (7)
XIX : 420.

Diagnostic characters : Oval and not very
convex. The head is broad with strongly rounded
ocular lobes and the clypeus is a little produced
and feebly excised in the front. The front angles
of prothorax are not sharp, lateral margins are
straight infront, sinute behind and base is rounded.
The male with a pair of unconnected parallel
cephalic horns, slopping obliquely backward. The
female with slightly curved forehead carina along
with straight carina.

Distribution : India : Gujarat : Junagarh (Una
30.8.1990), 4 Exs., also recorded from
Mabharashtra.

Elsewhere : Pakistan.

31. Onthophagus tragus Fabricius

1792. Scarabaeus tragus Fabricius, Ent. Syst. 1 : 56.

1914. Onthophagus tragus Boucomont, Ann. Mus. Civ.
Genova, XLVI : 229.

Diagnostic characters : Broadly oval and not
very convex. The head with large eyes. The clypeal
margin feebly bilobed in the middle and the sides
are bluntly angular. The front angles of the
prothorax are blunt, lateral margins are straight
infront and feebly sinute behind and base is gently
rounded. The male having two paralle! cephalic
horns, arises from the inner margin of the eyes
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and the front tibia armed with four external teeth
and with small terminal spur. The vertex of the
female has a strong tubercle and the front tibia
with a elongate and strongly curved spur.

Distribution : India : Gujarat : Dangs (Ahwa
8.9.1989), Junagarh (Talala 31.8.1990), Bhavnagar
(Sihor 12.2.1990). 9 Exs, also recorded from
Karnataka, Orissa, Rajasthan.

Elsewhere : Myanmar, Tonkin, South China,
Java.

32. Onthophagus politus Fabricius

1798. Copris politus Fabricius, Ent. Syst. Suppl., 35 p.

1914. Onthophagus politus Boucomont, Ann. Mus. Civ.
Genova, XLVI : 217.

Diagnostic characters : Small, broadly oval,
compact and convex. The clypeus is feebly and
bluntly bilobed infront and separated by straight
carina from the forehead. The front angles of the
prothorax are blunt, sides gently rounded and
sinute behind, and the base is rounded and finely
margined. The inner apical angle of the front tibia
of the male is produced as a thin triangular lamina,
which is bent downward.

Distribution : India : Gujarat : Junagarh (Una
30.8.1990), Banaskantha, (Dantiwara Dam
20.8.1992, Chitrasini village 21.8.1992, Kapra
village 22.8.1992, Majadar village 23.8.1992,
Ambaji 25.8.1992, Danta 27.8.1992), Sabarkantha
(Idar 29.8.1992, Kankrol 30.8.1992), Mahesana
(Vijapur 8.9.1992, Amaliyasan 9.9.1992, Situse
10.9.1992. Patan 12.9.1992, Modera 13.9.1992,
Dharoi Dam 14.9.1992, Visnagar 15.9.1992). 316
Exs., also recroded from Arunachal Pradesh, Bihar,
Haryana, Himachal Pradesh, Karnataka, Tamil
Nadu, Uttar Pradesh.

Elsewhere : Sri Lanka.

33. Onthophagus ensifer Boucomont

1914. Onthophagus ensifer Boucomont, Ann. Mus. Civ.
Genova, XL1V : 220.

Diagnostic characters : Oval and moderately
convex. The head is not very broad, and the
clypeus and the ocular lobes are rounded. The
front angles of the prothorax are a little produced
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and fairly sharp, the lateral margins are straight
infront and sinute behind. The male having very
long slendered, slightly flattened, backwardly
directed and curved cephalic horn, arises from
the middle of the forehead and extending upto the
middle of the body. The female having a curved
carina in place of horn.

Distribution : India : Gujarat : Ahmedabad
(Dehgam 22.2.1989), Kheda (13.9.1991), 18 Exs.,
also recorded from Arunachal Pradesh, Andhra
Pradesh, Kerala, Rajasthan, Tamil Nadu, Uttar
Pradesh.

34. Onthophagus cervus Fabricius

1798. Copris cervus Fabricius, Ent. Syst. Suppl., 31 p.
1801. Copris cervus Fabricius, Syst. Elueth., I . 46.
1798. Copris nuchidens Fabricius, Ent. Syst. Suppl., 31 p.

1877. Onthophagus ceylonicus Harold, Ann. Mus. Civ.
Genova, X : 61.

1931. Onthophagus cerus Arrow, Fauna of British India,
Lamell. part I1I, coprinae, 349-350 p.

Diagnostic characters : Oval and moderately
convex. The clypeus is a little produced, its
margins are strongly reflexed and straight in the
middle. The front angles of prothorax are rather
sharp. The lateral margins straight infront and
sinute behind. The male with a pair of cephalic
horns, slopping backward, broad at the base, arises
behind the eyes, but in female there is a strong
carina and similar carina between the eyes.

Distribution : India : Gujarat : Bhavnagar
(Palitana 25.2.1986), Jamnagar (Nikava 8.3.1986),
Junagarh (Gir Forest 13.8.1988, R.N. Bhargava),
Gandhinagar(Chandrala 15.9.1991). 11 Exs., also
recorded from Andman & Nicobar Island,
Arunachal Pradesh, Kerala, Karnataka, Madhya
Pradesh, Maharashtra, Pondicherry, Tamil Nadu,
West Bengal, Uttar Pradesh.

Elsewhere : Sri Lanka.

35. Onthophagus falsus Gillet

1925. Onthophagus falsus Gillet, Ann. Soc. Sci. Brux, XLIV
1 236.

1898. Onthophagus cervus Dobrigny, Labcille XXIX : 214,
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Diagnostic characters : Broadly oval and
moderately convex. The head is not very broad
and the clypeus is a little produced. The front
angles of the prothorax are rather sharply
produced, the lateral margins are nearly straight
in infront and sinute behind, the base is rounded.
The male with pair of cephalic horns, which are
unconnected, very broad and directed backward
at base, arise from the posterior edge of the vertex.

Distribution : India : Gujarat : Jamnagar
(Khambhalia 27.8.1990), 2 Exs., also recorded
from Himachal Pradesh, Haryana, Jammu &
Kashmir, Maghalaya.

Elsewhere : Pakistan, Bengladesh.

Genus 8. Liatongus Reitter
1893. Liatongus Reitter, Varh. Ver Brunn, XXXI : 166.

Diagnostic characters : Rather elongate,
scutellum present and very small. Elytra without
posterior fringe of bristles or setae and other
characters has nearly of Onthophagus. The author
has found only two species from Gujarat.

Keys to species of Liatongus from Gujarat

1. Not very elongate, elytra and prothorax very
lightly punctured ................ martialis Harold

— Very elongate, elytra yellow with black spots
and the elytral intervals minutely and lightly
punctured ................... rhadamistus Fabricius

36. Liatongus martialis Harold
1879. Oniticellus martialis Harold, Col. Hefte, XVI : 227.

1931. Liatongus martialis Arrow, Fauna of British India
Lamell. part 111, Coprinae, 370-371 p.

Diagnostic characters : Broadly oval and
convex. The front margins of the head is rounded.
The front angles of the prothorax strongly
produced and blunt. The male with a long slender,
recurved horn, arising between the eyes and the
prothorax slops strongly from the front to middle
and having a small tubercle in the middle and a
short longitudinal carina on each side of it and
short distance from it.

Distribution : India : Gujarat : Junagarh (Gir
Forest 3.3.1986), 4 Exs., also recorded from
Rajasthan, Uttar Pradesh.

Elsewhere © Myanmar.

37. Liatongus rhadamistus Fabricius

1775. Scarabaeus rhadamistus Fabricius, Syst. Ent. 22 p.
1789. Oliver, Ent., 1 (3) : 185 p. 28 pl., 243 fig.

1931. Liatongus rhadamistus Arrow, Fauna of British India,

Lamell., part IlI, Coprinae, 374-375 p.

Diagnostic characters : Elongate oval and a
little flattened above. The head is a almost
semicircular and with very slight prominence on
each side of the middle, and a flattened rhomboidal
area between the eyes. The prothorax is about as
long as its wide with very blunt front angles. The
sides nearly straight to beyond the middle. The
head of the male having a subangular frontal carine
uniting the lateral suture and the female with slight
median tubercle in place of frontal carina.

Distribution - India : Gujarat : Surat (Dumas
6.8.1989). 7 Exs., also recorded from Madhya
Pradesh, Maharashtra, Tamil Nadu.

Elsewhere : Sri Lanka.

Genus 9. Oniticellus Serville

1825. Oniticellus serville, Encycp. Meth., X : 356.

1856. Lacordaire. Gen. Col. 111 : 110

1893. Reitter, Verh. Ver., Brunn, XXXI : 165

1901. Tiniocellus Pereira, Trans. S. Afr. Phil. Soc. X11 : 116.

Diagnostic Characters : Elongate and
scutellum present. Elytra flat and not completely
covered the abdomen and having the fringe of
stiff hairs at hind margin. Both sexes are alike.
The four species of the genus have been found
from Gujarat.

Key to species of Oniticellus from Gujarat

1. Head with carinae and prothorax sparingly
punctured .........ccoceeenenene pallipes Fabricius

— Prothorax not sparingly punctured ............. 2

2. Prothorax closly punctured .... pallens Oliver.
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— Head without carinae .........cccceevvvviiereeenennnns 3

3. Prothorax closely puntured and dorsal surface
OPAQUE ..evverervenienrererenseeniaeeans spinipes Roth

— Dorsal surface very smooth and shining......
............................................ cinctus Fabricius

38. Oniticellus pallipes Fabricius
1781. Scarabaeus pallipes Fabricius, Spec. Ins., 1 : 33

1908. Oniticellus pallipes Arrow, Ann. Mag. Nat. Hist. (8)
1:179.

Diagnostic characters : Narrowly elongate. The
head is short and broad, the clypeal margin is
straight infront and vertex is hollowed. The
prothorax having slight posterior median groove
and with almost rectangular front angles, the sides
are strongly rounded and the base is angulate in
the middle. The prothorax having a spot, a little
behind the front margin in the middle, a similar
one on each side of the last, one on each side of
the middle and another in the same line near the
outer margin and a pair near the middle of the
base, the base and median spot upon the pygidium.
The male having strong curved carina between
the clypeus and the frons and an angular carina
just behind it. The front tibia is less broad with
sharp and shorter four teeth.

Distribution : India : Gujarat : Surat (Vyara
4.8.1989, Dumas 6.8.1989), Valsad (Tithal
13.8.1989), Bharuch (Rajapardi 17.8.1989). 7 Exs.
also recorded from Haryana, Himachal Pradesh,
Jammu and Kashmir, Maharashtra, Tamil Nadu,
Uttar Pradesh, West Bengal.

Elsewhere : Bangladesh.

39. Oniticellus pallens Oliver

1789. Scarabaeus pallens Oliver, Ent., 1 (3) : 170, 33 PI.
203 Fig.

1931. Oniticellus pallen Arrow, Fauna of British India,
Lamell. part lIl, Coprinae, 377-378 p.

Diagnostic characters : Rather narrowly
elongate, The head is short and broad. The clypeus
is straight infront and vertex is hollowed. The
front angles of the prothorax are rectangular,
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lateral margins are strongly bent in the middle
and the base is obtusely angulate in the middle.
The dorsal surface of the prothorax having a
triangular spot on each side of the middle, a pair
of spots near the middle of the base, the front
tibia of the male is braod and armed with four,
not very stout external teeth and the tibial external
teeth of the female are stout.

Distribution : India : Gujarat : Kachchh-Bhuj
(Kandla 6.12.1993, Loriya 7.12.1993, Nalia
9.12.1993). 12 Exs., also recorded from Haryana,
Himachal Pradesh, Rajasthan, Uttar Pradesh.

Elsewhere : Arabia, Algeria, Egypt, Pakistan,
Somalia.

40. Oniticellus spinipes Roth

1851. Oniticellus spinipes Roth, Arch. F. Nat., XVII (1) :
128.

1900. Tiniocellus spinipes Pereira, Trans. Phil. Soc. Afr.,
XII : 116.

1891. Oniticellus imbellis Bates, Entom. Suppl. XXIV : 13.

1908. Oniticellus modestus Arrow, Ann. Mag. Nat. Hist. (8)
1:182.

Diagnostic characters : Elongate oval and very
flat above. The head is short and broad and
without carina, the clypeal margin is feebly
emarginate in the middle. The prothorax having
an impressed longitudinal line upon the basal half;
rather deep behind, the front angles are blunt and
the hind angles obsolete, the lateral sides are
rounded and the base is gently rounded. The front
tibia of the male is broad and armed with four
-short and sharp external teeth, almost at right
angles, and very strong in female.

Distribution : India : Gujarat : Surat (Kator
7.8.1989). 3 Exs., also recorded from Haryana,
Himachal Pradesh, Karnataka, Kerala, Madhya
Pradesh, Maharashtra, Uttar Pradesh.

Elsewhere : Abyssinia, East and West Africa,
Rhodensia, Transval, Uganda.

41. Oniticellus cinctus Fabricius

1775. Scarabaeus cinctus Fabricius, Syst. Ent., 30 p.
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1931. Oniticellus cinctus Arrow, Fauna of British India,
Lamell. part 1[I, Coprinae, 370-380 p.

Diagnostic characters : Oblong oval, not very
convex and shining black. The head is without
carina or elevations, the clypeus is short with a
slight depression just behind the middle of the
front margin. The front angles of the prothorax
are rounded and the hind angles almost obsolete,
the sides, are rounded and straight infront and
behind, and the dorsal, posterior half having
deeply impressed longitudinal line, the front tibia
of the male is produced at the extremity into a
broad, blunt and slightly hooked process and
armed with four short external teeth, placed at
right angles, and the tibial external teeth of the
female are longer and stout.

Distribution : India : Gujarat : Ahmedabad
(Dehgam 22.2.1986), Junagarh (Bhavnagar Road,
16.8.1988, R.N. Bhargava), Surat (Vyara 4.8.1989,
Dumas 5.8.1989), Junagarh (Manvadar 3.9.1990).
17 Exs., also recorded from Arunachal Pradesh,
Assam, Haryana, Himachal Pradesh, Karnataka,
Kerala, Madhya Pradesh, Maharashtra, Tamil
Nadu, Uttar Pradesh, West Bengal.

Elsewhere : Annam, Bengladesh, Malay
Peninsula, Myanmar, Siam, South China.

Genus 10. Drepanocerus Kirby

1828. Drepanocerus Kirby, Zool. Jour. 11 : 521;
1856. Lacordaire, Gen. Col,, 111 : 111.
1851. Ixodina Roth, Arch. Nat. XVII (1) : 128.

Diagnostic characters : Elongate and flattened
and clothed with errect scale like hairs. Clypeus
bidentate. Prothorax very uneven and scutellum
distinct. Elytra flat not covered the sides of
abdomen. Legs long and slendered. The males
generally with horn.

Only single species of the genus has been found
from Gujarat.

42. Drepancerus exsul Sharp
1875. Oniticellus exsul Sharp. Col. Heffe XIII : 53.

Diagnostic  characters Elongate,
subrectangular and very flat above. The head is

flat, very broad infront, the sides is bidentate, the
teeth feeble and not far apart. The prothorax
having slight broad elevation infront and with a
transverse depression near the middle. The lateral
margins conversing towards the base, strongly
rounded infront, nearly straight behind and the
base obtusely angular in the middle. Scutellum is
long and narrow. The outer striae and the side of
the elytra are sinuous and the strenities are
abruptly deflected and bear three prominence on
each sutural intervals, with stiff bristles. The
middle and hind tibia are slender and bear minute
bristles at their outer edge, armed with three very
blunt teeth. The front tibia of the male is strongly
curved at inner edge.

Distribution : India : Gujarat : Jamnagar
(Kalavad 8.3.1986), Surendranagar (Chotila
13.3.1986), Junagarh (Gir forest 13.8.1988, R.N.
Bhargava, Trapas 11.9.1990). 9 Exs., also recorded
from Meghalaya.

Genus 11. Onitis Fabricius

1798. Onitis Fabricius, Ent. Syst.. Suppl., 2 p.
1856. Lacordaire, Gen. Col., 111 : 103.
1875. Lansberge. Ann. Soc. Ent. Belg., XVIII : 49.

Diagnostic characters : Oblong with stout legs
and without front tarsi. Head is not broad and the
prothorax without process or excavation but
having a pit on each lateral side near the middle.
Scutellum visible but minute. The front tibiae
armed with four external teeth. Abdomen
completely covered by a elytra.

The author has been found six species of the
genus from Gujarat.

Key to species of Onitis from Gujarat
1. Clypeus without carina and clypeo frontal carina
simple and entire .............coceeenee. siva Gillet.
— Clypeus with a carina ..........ccooeeeveercernnnnns 2

2. Prothorax very lightly punctured ...................
............................................. lama Lansberge

— Prothorax not very lightly punctured and
clypeo-frontal carina not simple ................ 3

3. Prothorax springly punctured and clypeo frontal
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carina widely interrupted in the middle ......
.......................................... falcatus Fabricius

— Prothorax not springly puncture and clypeo
frontal carina not widely interrupted ......... 4

4. Prothorax strongly and closely punctured and
clypeo frontal carina interruptly curved ......
........................................ philemon Fabricius

— Prothorax not strongly and closely punctured
and clypeo frontal carina not interruptly curved

5. Prothorax unevely punctured and its basal
impressions tuberculate, clypeo frontal carina
strongly elevated, acuminate in the middle.
................................ castaneus Redtenbucher

— Prothorax rugose infront and punctured behind,
clypeo-frontal interrupted carina having
another sharply elevated carina infront of it
......................................... brahma Lansberge

43. Onitis siva Gillet
1917. Onitis siva Gillet, Ann. Soc. Ent. Belg. LV : 313.

Diagnostic characters : Elongate oval and
moderately convex. The clypeal margin is strongly
rounded, and the clypeus is separated from the
frons by a strongly elevated and curved carina.
The prothorax having a trace of a longitutional
median groove posteriorly in the middle, uniting
with the close and narrow basal foveae, the front
angles are acutely rectangular and the hind angles
obsolete. The front legs of the male are elongate,
femur having a very strong spine at the middle of
the posterior edge and the tibiae are Cylendered,
strongly curved anteriorly, armed with four sharp
outer teeth. The hind femur is little hollowed on
its lower face and has hooked tooth just beyond
the middle on its anterior edge and the female is
without teeth.

Distribution : India : Gujarat : Banaskantha
(Palanpur 12.10.1964, V.C. Agrawal). 4 Exs., also
recorded from Arunachal Pradesh, Kerala,
Rajasthan, Tamil Nadu, Uttar Pradesh.

44. Onitis lama Lansberge

1875. Onitis lama Lansberge, Ann. Soc. Ent. Belg., XVIII : 123
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Diagnostic characters : Rather narrowly oval
and very convex. The head having strongly
elevated and slightly acute frontal carina, a short
straight, transverse clypeal carina and an trisinuate
vertex carina extending from eye to eye. The front
angle of prothorax are rather blunt, sides strongly
rounded and the base is almost completely
rounded. The front femur of the male having a
very sharp, oblique tooth beyond the middle of
its lower edge and the hind femur with a tooth
near the end of its lower edge. The front tibia of
the female is broad and armed with four external
teeth and a small articulated terminal spur.

Distribution : India : Gujarat : Bhavnagar
(Sihor 12.9.1990), Ahmedabad (Dholera 6.9.1991),
Banaskantha (Chitrasini village 21.8.1992, Majdar
23.8.1992, Danta 27.8.1992), Sabarkantha (Idar
29.8.1992, Kankrol 30.8.1992, Harsol 3.9.1992),
Mabhesana (Situse 10.9.1992, Modera 13.9. 1992,
Visnagar 15.9.1992). 81 Exs., also recorded from
Haryana, Punjab, Rajasthan, Uttar Pradesh.

45. Onitis falcatus Wulf

1786. Scarabaeus falcatus Wulf, Deser. Cap. Ins., 14 p.,
2Pl 17 fig.

1875. Onitis falcatus Lansberge, Ann. Soc. Ent. Belg., XVIII
: 126.

1848. Onitis himaleyicus Redtenbucher, Hugels Kaschmir
IV (2) : 518.

Diagnostic characters : Rather narrowly oval
and convex. The clypeus is elliptical and clypeo
frontal carina is widely interrupted in the middle
and with a short frontal tubercle behind it. The
prothorax without a well marked median groove
and the base is strongly rounded and has basal
foveae. The front tibia of the male is elongate,
armed with four short external teeth, two or three
minute teeth before the middle of the lower
surface, and a sharp incurved terminal process,
and the middle femur has a minute tooth near the
end of lower edge. The front tibia of the female
is rather uniformaly curved and armed at the tip
with an articulated spur.

Distribution : India : Gujarat : Kachchh-Bhuj
(Bhuj 5.12.1993, Loriya 7.12.1993). 11 Exs. also
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recorded from Arunachal Pradesh, Assam, Bihar,
Haryana, Karnataka, Meghalaya, Manipur,
Rajasthan, Tamil Nadu, Tripura, Uttar Pradesh,
W. Bengal.

Elsewhere : Bengladesh, Malay Peninsula,
Myanmar, Philippine Island, South China.

46. Onitis philemon Fabricius
1801. Onitis philemon Fabricius, Syst. Eleut., 1 : 30

1875. Onitis distinctus Lansberge, Ann. Soc. Ent. Belg., XVIII
1 138.

Diagnostic characters : Oval, not very elongate
and not very convex. The clypeus is parabolic
with an feeble emargination in the middle. The
clypeus is separated from the frons by a interrupted
carina, with a short transverse carina just before
it and a conical tubercle just behind it, the
prothorax is without well marked medina line,
and the front angles are rectangular and the hind
angles obsolete, the sides are straight infront and
strongly rounded in the middle and the base is
obtusely angulate in the middle. The middle femur
of the male has a sharp tooth near the end of
lower edge and the hind trochanter is little toothed
beneath. The front tibia of the female is broad,
armed with four strong external teeth and an
articulated terminal spur.

Distribution : India : Gujarat : Vadodara
(Tilakwada 31.7.1989), Surat (Vyara 4.8.1989,
Kator, 7.8.1989), Valsad (18.8.1989), Junagarh
(Una 1.9.1990, Satadar 1.9.1990, Manvadar
3.9.1990, Hashapur 4.9.1990), Rajkot (Tankara
8.9.1990), Ahmedabad (Dholera 6.9.1991, Dholka
7.9.1991), Kheda (Dakor 9.9.1991, Vasad
10.9.1991, Tarapur 11.9.1991, Kapadvanj
12.9.1991, Kheda 13,9.1991), Banaskantha
(Dantiwada Dam 20.8.1992, Majadar village
23.8.1992, Danta 27.8.1992), Sabarkantha (Idar
29.8.1992, Kankrol 30.8.1992, Vijaynagar
31.8.1992, Amaliyasan 9.9.1992, Situse 10.9.1992,
Patan 12.9.1992, Modera 13.9.1992, Dharoi Dam
14.9.1992, Visnagar 15.9.1992), Kachchh Bhuj
(Loriya 7.12.1993). 135 Exs., also recorded from
Arunachal Pradesh, Assam, Bihar, Haryana,
Himachal Pradesh, Karnataka, Kerala, Rajasthan,
Tamil Nadu, Uttar Pradesh, West Bengal.

Elsewhere : Sri Lanka.

47. Onitis castaneus Redtenbucher

1848. Onitis castaneus Redtenbucher, Hugel s Kaschmir, IV
(2): 517.

1848. Lansberge, Ann. Soc. Ent. Belg., XVHI : 144.

Diagnostic Characters : Short, compact and
convex. The outer margin of the clypeus is
strongly reflexed and straight in the middle and
has a long transverse arcuate carina and the frons
has a strongly elevated entire carina and the vertex
is strongly excavated. the front angles of the
prothorax are rather blunt, the sides are bisinuate
and the base is distinctly lobed in the middle. The
front femur of the male has strong oblique spine
near the middle of its anterior edge and the middle
tibia has two strong process at its outer edge. The
front tibia of the female is broad and bears four
strong external teeth.

Distribution : India : Gujarat : Sabarkantha
(Berna village 6.11.1964, R.N. Bhargava, Danta
6.11.1964, Y.P. Sinha), Banaskantha (Palanpur
12.10.1964, V.C. Agrawal), 8 Exs., also recorded
from Arunnachal Pradehs, Assam, Bihar,
Rajasthan, Uttar Pradesh, West Bengal.

Elsewhere : Pakistan.

48. Onitis brahma Lansberge

1875. Onitis brahma Lansberge, Ann. Soc. Ent. Belg.. XVIIl
1 142

Diagnostic characters : Rather elongate,
parallel sided. The clypeal margin strongly
reflexed and a little excised in the middle, forming
two obtuse angles. the Clypeus is separated from
the frons by a interrupted carina, with a sharply
elevated transverse carina, a little infront of it
and a truncate tubercle, a little behind. The
prothorax with a posterior median groove uniting
behind with the basal foveae, the front angles are
right angles and the hind angles almost obsolete.
In the male, the front leges are elongate, femur
with a blunt process, a little before the extremity,
the tibia is slendered, strongly curved in its anterior
half, armed with four sharp external teeth, the
middle femur has a sharp tooth near the middie
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of its lower edge and the hind femur is also having
a sharp, outwardly directed tooth at its upper edge
near the base. The front tibia of the female is
armed with four external strong teeth and an
articulated terminal spur.

Distribution : India : Gujarat : Panchmahal
(Pavagarh 18.2.1988, Tuva 20.2.1988, Paplod
21.2.1988)., 5 Exs., also recorded from Andhra
Pradesh, Karnataka, Madhya Pradesh,
Maharashtra, Rajasthan, Tamil Nadu.

Genus 12. Chironitis Lansberge

1875. Chironitis Lansberge, Ann. Soc. Ent. Belg., XVIII :
19.

1994. Chironitis Reitter, Verh. Ver. Brunn, XXXI : 98.

Diagnostic characters : Oblong and rather
depressed. Head not long and front margin of
clypeus is reflexed. Prothorax having a small
fovae on each side of the middle. Scutellum
very small and sharply pointed. The front tibiae
armed with four external teeth and middle and
hind tibiae strongly dialated at the extremity.
The male without frontal tarsi and female with
frontal tarsi.

The author has found only one species from
Gujarat.

49. Chironitis indicus Lansberge

1875. Chironitis indicus Lansberge, Ann. Soc. Ent. Belg.,
XVI : 45.

Diagnostic characters . Oblong and rather
depressed. The front margin of the clypeus is
strongly reflexed and having a short transverse
posterior carina and separated from the frons by
another carina. The prothorax is broader than
elytra, the lateral margins are strongly dialated in
the middle, convergent and nearly striaght from
there to the front and hind angles, the basal foveae
are narrow. The front femur having a sharp strong
tooth near the end of its anterior edge, and the
tibia is long slendered, strongly curved and armed
with four small external teeth. The clypeo frontal
carina of the female having a sharp tubercle in
the middle.

State Fauna Series 8: Fauna of Gujarat

Distribution : India : Gujarat : Jamnagar
(Bhatia 26.8.1990), Rajkot (Tankara 8.9.1990), 6
Exs., also recorded from Karnataka, Maharashatra,
Tamil Nadu.

Elsewhere : Pakistan.

DISCUSSION

All together forty nine species belonging to
twelve genera have been studied from Gujarat,
collected from the dung of herbivorous mammals
except the representatives of genus Gymnopleurus
Illiger which were collected from the human feacal
matter. On the basis of leg structure, the dung
beetles are divided into four tribes, i.e.-
Scarabaeini, Sisyphini, Coprini, and Penelini. The
genus Gymnopleurus is characterised by the
presence of two or four lobed clypeus and
possesion of all six tarsi. The representative of
the genus Sisyphus Latereille look like spider due
to the presence of long legs and clothing of setae.
The legs of Catharsius Hope are short, the front
tibia armed with three external teeth and four
posterior tibiae are dialating strongly from base
to extremity and each with two transverse carina,
the middle tibia with two and the hind tibia with
one terminal spur. The front tibia of the genus
Copris Geoffroy armed with three external teeth
and the four posterior tibiae are strongly dialating
from base to extremity and each with two
transverse carina at the outer edges, the middle
tibia is with two and the hind tibia with one
terminal spur. The legs of the genus Phalops
Erichson are of moderate length, the middle and
hind tarsi broad and flattened and the genus
Caccobius Thoms is very small with short legs,
the front tibia very short and broad, its terminal
tooth not placed obliquely as usual. The species
of the genus Onthophagus Latreille are having
usually stout legs, the femora very thick, the tibia
armed with four but occassionally with three teeth,
with minute denticles above and sometimes
between them, the middie and hind tibia dialating
greatly from base to extremity. The front tarsi
slendered and short and middle and hind tarsi a
little flattened. The genus Liatongus Reitter has
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nearly all the features of Onthophagus Latreille
except the presence of scutellum. The legs of
Oniticellus Serville are fairly stout, the middle
and hind tibiae moderately broad at the extremity
and basal joint of tarsi is much longer than the
second. The genus Drepanocerus Sharp has a long
and slendered legs, the front tibia armed with four
external teeth and serrate at the base. The Front
tarsi short, middle and hind are long. The front
legs of the genus Onitis Fabricius are without
tarsi and femora with spines. The genus
Chironitis Lansberge has not very long legs.
The front tibia armed with four external teeth,
middle and hind tibia are strongly dilated at
the extremity, the basal joint of tarsi is twice
as long as second.

SUMMARY

Total forty nine species belonging to twelve
genera from Gujarat were recorded, out of forty
nine, forty one species have been recorded first
time from Gujarat. All these species are belonging
to tribe Scarabaeini, Sisyphini, Coprini and the
representative of tribe Penelini are not found.
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INTRODUCTION

The Diptera comprise mosquitoes, midges and
flies and are highly specialized insect presenting
a great diversity of forms and habits. The majority
of adult Diptera frequent flowers causing
pollination and feed chiefly on nectar and plant
sap or on liquids exudated from rotting organic
matter. Some prey upon various insects and there
are a few having developed the habit of sucking
blood, thereby a number of them taking an
important role in transmitting certain dreaded
diseases, viz., malaria, trypanosomiasis,
leishmaniasis, filariasis, dengue fever, encephalitis
and several other viral infections of man and
animals. The dipterous larvae are close behind
the adults in economic importance. Majority of
them live in water, in rotting flesh, in decaying
fruits or-other organis materials. There are some
others living inside live plant tissues or animal
tissues (causing myiasis).

The study of Diptera fauna of Gujarat has a
century old history. Inspite of this, our knowledge
still remain extremely poor due to its extreme
climate, inaccessible desert areas and few over
all surveys. The Diptera materials were collected
by V.G. Mazumdar (1969) and A.N.T. Joseph
(1988).

Further, the report of some earlier workers
does not indicate specific distribution. As such
the fauna considered here is solely based on the
works where specific distribution is furnished.

So far as our knowledge goes out of 6093
species under 1075 genera of 148 subfamilies
belonging to 87 families in India only 106 species
under 70 genera belonging to 25 families are
represented in the Gujarat state. More important

of the workers who contributed on Diptera faumna
of Gujarat are Roy (1954), Joseph and Parui
(1992), Brunetti (1923), Advani & Vazirani
(1981), Datta & Pal (1985), Mitra et al. (2002)
and Banerjee & Mitra (2002 & 2004).

SYSTEMATIC ACCOUNT

LIST OF SPECIES

Suborder NEMATOCERA
Family 1. PSYCHODIDAE

Subfamily PSYCHODINAE
1. Psychoda alternata Say

Family 2. PHLEBOTOMIDAE
2. Phlebotomus (Euphlebotomus) argentipes
Annandale & Brunetti
3. Phlebotomus (Paraphlebotomus) sergenti Parrot
Family 3. CULICIDAE

Subfamily ANOPHELINAE

4. Anopheles (Anopheles) barbirostris van der
Wulp

S. Anopheles (Cellia) annularis van der Wulp
6. Anopheles (Cellia) culicifacies Giles

7. Anopheles (Cellia) fluviatilis James

8. Anopheles (Cellia) jamesii Theobald

9. Anopheles (Cellia) jeyporiensis James

10. Anopheles (Celliu) multicolar Camboulin
11. Anopheles (Cellia) pallidus Theobald

12. Anopheles (Cellia) pulcherrimus Theobald
13. Anopheles (Cellia) splendidus Koidzumi
14. Anopheles (Cellia) stephensi Liston

15. Anopheles (Cellia) subpictus Grassi
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16.
17.
18.
19.
20.

21.

22,

23.

24,

25.
26.
27.
28.

29.
30.
31.
32.
33.
34
35.

36.
37.
38.
39.
40.
41.

42.

Anopheles (Cellia) tessellatus Theobald
Anopheles (Cellia) theobaldi Giles
Anopheles (Cellia) turkhudi Liston
Anopheles (Cellia) vagus Donitz.
Anopheles (Cellia) varuna lyenger

Suborder BRACHYCERA

Family 4. STRATIOMYIDAE

Subfamily STRATIOMYINAE
Adoxomyia heminopla (Wiedemann)

Subfamily SARGINAE
Sargus metallinus Fabricius

Family 5. TABANIDAE
Subfamily PANGONIINAE
Philoliche longirostris (Hardwicke)

Subfamily TABANINAE
Tabanus (Tabanus) striatus (Fabricius)

Family 6. ASILIDAE

Subfamily LAPHRIINAE
Laxenecera albibarbis Macquart
Laxenecera flavibarbis Macquart
Nusa bhargavi Joseph and Parui
Nusa elva (Walker)

Subfamily DASYPOGONIINAE
Ommatius hradskyi Joseph and Parui
Ommatius indicus Joseph and Parui
Ommatius ponti Joseph and Parui
Michotomia aurata (Fabricius)
Stichopogon inaequalis (Loew)
Stichopogon meridionalis Oldroyd
Stichopogon tomentosus Oldroyd

Subfamily ASILINAE
Astochia pseudoguptai Joseph and Parui
Clephydroneura pulla Oldroyd
Philodicus ceylanicus Schiner
Philodicus femoralis Ricardo
Promachus duvaucelii (Macquart)
Promachus rufimystaceus (Macquart)

Family 7. BOMBYLIIDAE

Subfamily TOXOPHORINAE
Toxophora javana Wiedemann

43.
44,

45.
46.
47.
48.

49.

50.
51.
52.
53.
54.
55.
56.

57.

58.
59.
60.

61

62.
63.

64.

65.
66.

67.

68.
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Subfamily BOMBYLIINAE
Bombylius maculatus Fabricius
Bombylius orientalis (Macquart)

Subfamily ANTHRACINAE
Petrorossia albofulva (Walker)
Petrorossia nigrofemorata (Brunetti)
Authrax bipunctatus (Fabricius)
Argyroamoeba duvaucelli Macquart

Subfamily EXOPROSOPINAE

Thyridamihrax (Exhylanthrax) absalon
(Wiedemann)

Exoprosopa (Exoprosopa) flammea Brunetti
Exoprosopa (Exoprosopa) gujaratica Nurse.
Exoprosopa (Exoprosopa) insulata (Walker)
Litorhynchus lar (Fabricius)

Ligyra aurantiaca (Guerin-Menevile)
Ligyra oenomaus (Rondani)

Systoechus nivialis (Brunetti)

Family 8. PIPUNCULIDAE
Tomosvaryella limpidipennis (Brunetti)

Suborder CYCLORRHAPHA
Family 9. SYRPHIDAE
Subfamily SYRPHINAE
Ischiodon scutellaris (Fabricius)
Baccha (Allobaccha) sapphirina Wiedemann
Paragus (Paragus) serratus (Fabricius)

Subfamily MILESIINAE

. Eristalinus (Merodonoides) multifarius

(Walker)
Mesembrius bengalensis (Wiedemann)
Phytomya (Phytomya) argyrocephala
Macquart
Phytomia (Phytomya) errans (Fabricius)

Family 10. CONOPIDAE

Subfamily CONOPINAE
Archiconops erythrocephala (Fabricius)
Physocephala munda (Brunetti)

Family 11. TEPHRITIDAE
Euphranta (Staurella) crux (Fabricius)

Family 12. OTITIDAE
Physiphora demandata (Fabricius)



LAHIRI and MITRA : Insecta : Diptera

69.
70.
71.
72.

73.

74.

75.

76.

71.
78.

79.
80.

31.
82.

83.

84.

Family 13. Sepsidae
Australosepsis frontalis (Walker)
Sepsis cynipsea Linnaeus
Sepsis nitens Wiedemann
Saltela setigera Brunetti

Family 14. AGROMYZIDAE

Subfamily PHYTOMYZINAE
Liriemyza trifolli (Burgess)

Family 15. CHLOROPIDAE
Pachylophus rufescens (de Meijere)

Family 16. EPHYDRIDAE
Paralimna hirticornis De Meijere

Family 17. HIPPOBOSCIDAE
Hippobosca variegata Megerle

Family 18. NYCTERIBIIDAE
Subfamily CYCLOPODIINAE
Cyclopodia sykesii (Westwood)
Leptocyclopodia (Leptocyclopodia) ferrari
ferrari (Rondani)
Subfamily NYCTERIBIINAE
Basilia (Paracyclopodia) roylei (Westwood)
Basilia (Tripselia) blainvillii aminculata
(Speiser)
Family 19. STREBLIDAE
Subfamily BRACHYTARSINAE
Brachytarsina sinhai Vazirani & Advani
Raymondia (Brachyotheca) lobulata (Speiser)

Subfamily ASCODIPTERINAE
Ascodiperon namrui Maa

Family 20. MUSCIDAE
Subfamily MUSCINAE
Musca (Musca) domestica Linnaeus

Subfamily PHAONIINAE

85. Atherigona (Atherigona) approximata Malloch

86.

87.

Family 21. CALLIPHORIDAE
Subfamily CALLIPHORINAE
Bengalia torosa (Wiedemann)

Subfamily CHRYSOMYINAE
Chrysomya megacephala (Fabricius)

88.

89.

90.

9l1.

92.

93.
94.
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Subfamily RHINIINAE

Stomorhina discolor (Fabricius)

Family 22. SARCOPHAGIDAE
Parasarcophaga (Parasarcophaga) albiceps
(Meigen)
Parasarcophaga (Parasarcop..aga) hirticepes
Wiedemann

Parasarcophaga (Parasarcophaga) dux
Thomson
Family 23. TACHINIDAE
Subfamily PHASIINAE
Tribe Cylindromyiini
Cylindromyia wiedemanni Crosskey
Subfamily TACHININAE
Tribe Voriini
Hystricovoria bakeri Townsend
Voria ruralis (Fallen)

Subfamily GONIINAE
Tribe Siphonini

. Peribaea orbata (Wiedemann)
. Peribaea suspecta (Malloch)

Tribe Carceliini

. Carcelia (Senometopia) illota (Curran)

Tribe Sturmiini

. Cadurcia lucens Villeneuve
. Sturmiopsis inferens Townsend

Tribe Goniini

100. Goniophthalmus halli Mesnil

Tribe Eryciini

101. Nealsomyia rufipes (Villeneuve)

102. Pseudoporichaeta indica (Gardnar)

Family 24. GASTEROPHILIDAE
Subfamily GASTEROPHILINAE

103. Gasterophilus pecorum (Frabricius)

Family 25. OESTRIDAE
Subfamily HYPODERMATINAE

104. Przhevalskiana silensus (Brauer)

105. Hypoderma lineatum (Villers)

Subfamily OESTRINAE

106. Cephalopina titillator (Clark)



Key to the families of DIPTERA

1. Body of leathery texture. Head placed in a curved
excavation of the thorax or bent back upon
thorax; mouth imperfect, palpi absent........... 2

— Body devoid of leathery texture; head free, mouth
generally weli developped, wtih a more or less
prominent proboscis; palpi present............... 3

2. Head folding back on dorsum of thorax; wingles
SPECIES .evvvrrreercerenersirieenieens NYCTERIBIIDAE

— Head not folding back on dorsum of thorax;
winged SpECies ........ccoevvviinns STREBLIDAE

3. Wings absent or very small; coxae widely
separated; ectoparasites of birds or mammals
........................................ HIPPOBOSCIDAE

— Wings well developed; coxae very close,
usually not ectoparasites but if so, body
flattened dorsoventrally & coxae widely
separated ........ccocoiiiniiiiiii 4

4. Six or more freely joined antennal segments;
antennae often long & plumose ................. 5

— Five or less antennal segments, 3" antennal
segment often with light rings or with a style
or large bristle or arista...........cccooenienene. 7

S. Wings short, densely hairy, broadly oval,
pointed at apex & held roof like over body at
11=1) SR URURRUUR PSYCHODIDAE

— Wings usually long & narrow, or if broad,
then not pointed at apex; wings held flat over
body at rest; setae or scales may occur on
wing margins or veins but wings not densely
NAILY (e 6

— Wings with hairs, palpi short ...............cccoeni.
........................................ PHLEBOTOMIDAE

7. Third antennal segment with rings ............... 8

— Third antennal segment with an elongate style
or bristle ..o 9

8. Calypters small or vestigial; discal cell small,
about as long as wide........ccccoviriiiiiiinnenen.
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— Calypters large & distinct; discal cell at least

twice as long as wide............. TABANIDAE
9. Radial vein appearing 4-branched ............. 10
— Radial vein appearing 3-branched ............ 11

10. Top of head distinctly concave and eyes
bulging when viewed from front; body
elongated, sometimes robust and hairy, face
very hairy ..o, ASILIDAE

— Top of the head not concave; eyes and body
variable; face typically not hairy .................
............................................ BOMBYLIIDAE

11. Anal cell longer than 2™ basal cell B, with
apex typically pointed and closed near wing
margin; frontal suture lacking .................. 12

— Anal absent or short, closed distant from
posterior wing margin; frontal suture present
OF @DSENT ..c.eeviriirireiierieeieeeerr e ese e 14

12. Proboscis longer than head; face with distinct
grooves below antennae ........ CONOPIDAE

— Proboscis very short, longer than head, face
lacking grooves .......c.cccovevecinenncnicniennnee. 13

13. First posterior cell closed at or close to wing
margin and usually stalked apically; spurious
vein between 3" and 4" longitudinal veins;
eyes not enlarged .................... SYRPHIDAE

— First posterior cell open at wing margin,
spurious vein lacking; eyes greatly enlarged,
surrounding most of head..........c..ccceeevnennnn

14. Mouth parts vestigial or absent; body bee-like
................................................................... 15

— Mouth parts well developed; body bristled
................................................................... 16

15. Cell P1 widening towards wing apex .........
..................................... GASTROPHILIDAE

— Cell P1 narrowing towards wing apex or closed
................................................. OESTRIDAE

16. Second antennal segment lacking longitudinal
seam; inner calypter small or absent; thorax
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typically lacking complete transverse suture
ettt et sttt nea s 17

— Second antennal segment with longitudinal
seam; inner calypter usually large; thorax
usually with transverse suture................... 21

17. Sc vein extending to costa or terminating close
to it, anal cell present..........ccoocvviniinnee, 20

— Sc vein not extending to costa anal cell present
OF AbSENt ..ceeiiiiiiiiiniieecenece e, 18

18. Tip of Sc vein bent perpendicularly towards
costa, anal cell usually with pointed posterior
tip, wings banded or spotted.........................
............................................. TEPHRITIDAE

— Characters not as above ..........oceeeeeevveernnnn. 19

19. Costa broken near end of Sc or R1 vein and
close to humeral cross vein ..........ccoeeeeunenn..

20. Anal cell absent; large, often shiny, raised
triangular area surrounding ocelli ................
........................................... CHLOROPIDAE

— Anal cell present; ocelli not surrounded by
large triangular area........ AGROMYZIDAE

21. Head spherical, body cylindrical; abdomen
often narrows basally; palps vestigial .........
.................................................... SEPSIDAE

— Body shape variable; palps usually well
developed........cccccovnvvninininnnne. OTITIDAE

22. Hypopleura usually lacking stiff bristles and
without setae, or if hypopleural setae present,
then pteropleural bristles absent or cell Pl
not narrowing towards wing tip..........c........
.................................................. MUSCIDAE

— Hypopleura and pteropleura with stiff bristles;
cell P2 narrowing or closed toward wing tip

23. Postscutellum developed as convex
protuberance; stiff bristles usually on
abdominal tergites ................ TACHINIDAE
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— Postscutellum undevoloped; abdominal bristles
typically absent ..........c..ocevvrveiniinicnicncnes 23

24. Antennal aristae usually plumose throughout;
2 notopleural bristles; body often metallic
green or blue............. ..... CALLIPHORIDAE

— Antennae arista typically plumose only on basal
half, 3-4 notopleural bristles; body non-
metallic ..........ccceoennen. SARCOPHAGIDAE

Suborder NEMATOCERA
Family PSYCHODIDAE

Minute moth-like flies, whole body being
covered with long coarse hairs, commonly found
in damp and shady situations.

Subfamily PSYCHODINAE
Genus Psychoda Latreille
1. Psychoda alternata Say

1824. Psychoda alternata Say, in Keating. Major Longs
second Expedition (Appendix), 2 : 358.

Diagnosis : Body entirely clothed with hair,
varying from yellowish grey to whitish; eyes black
with very large facels; antennae fifteen pointed;
the genital process of the male with superi or
appendages consisting of two subequal joints;
wings with only nprmally blackish grey hair; scale-
spots wholly absent; the second longitudinal vein
forks barely beyond the base of the 3rd vein; the
fork of the anterior branch of this 2nd vein a little
beyond that of the 4th vein; legs of the same
colour as the body.

Distribution : India : Gujarat, Bihar, Himachal
Pradesh, Karnataka, Kerala, Uttar Pradesh and
West Bengal.

Elsewhere : Myanmar; Cosmopoliton.

Family PHLEBOTOMIDAE

Commonly called sandfly, occures in dark or
dark or shady damp situations. Females suck blood
of vertebrates including man causing irritation. Some
species of Phlebotomus are vectors of Kala-azar
and oriental sore.
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Genus Phlebotomus Rondani & Berte
Subgenus Euphlebotomus Theodor

1948. Euphlebotomus Theodor, Bull. ent. Res., 39 : 98.

Type-species Euphlebotomus argentipes Annandale & Brunetti.

2. Phlebotomus (Euphlebotomus) argentipes
Annandale & Brunetti

1908. Phlebotomus argentipes Annandale & Brunetti, Rec.
Indian Mus., 2 : 101.

Diagnosis : Head brownish with concolourous
bristly hairs; palpi 5 jointed, second joint more
than half the length of the third; thorax covered
with thick brownish yellow bristly hairs along
with bunches of long bristly hairs; legs very long,
femora much shorter than tibiae, metatarsus as
long as the remaining tarsal joints combined, wing
obtusely pointed at tip, second longitudinal vein
(R,,;) forks barely before the middle of wing,
fifth vein (Cu,) straight and long, sixth vein (Cu,)
sinuous; abdomen slender, cylindrical, covered
with blackish bristly hairs; male genitalia with
long and distinct structures.

Distribution : India : Gujarat Bihar, Gujarat,
Kerala, Maharashtra, Tamil Nadu, Utter Pradesh
and West Bengal.

Elsewhere : Sri Lanka.

Genus Paraphlebotomus Theodor

3. Phlebotomus (Paraphlebotomus) sergenti Parrot

1917. Phlebotomus sergenti Parrot, Bull. Soc. Path. Exot.,
10 : 564.

1973. Phlebotomus (Paraphlebotomus) sergenti, Hardy and
Delfinado, A Catalogue of the Diptera of the Oriental
Region, 1 : 247

Distribution : India : Gujarat, Kashmir, Punjab.

Elsewhere :
Pakistan.

Mediterranean; Middle East;

Family CULICIDAE

The culicidae or mosquitoes are of great
medical importance for the cause of transmission
of some serious or even fatal diseases of man and
animals. Females of most species suck blood and
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while doing so, some turn out to be vectors of
diseases like malaria, filariasis, dengue fever and
Japanese encephalities and certain other viral
infections. The family Culicidae is represented
by 17 species under | genus in Gujarat, of which
few are incriminated as pests or vectors. The habits
and habitats of most of the species are well known.

Genus Anopheles Meigen
Key to subgenera of the Genus Anopheles Meigen

1. Wing completely dark or with maximum 3 dark
infuscations covering both costa and first
longitudinal vein; male coxite with 2 parabasal
spines and 1 internal spine............cccceeuennnne
.......................................... Anopheles Meigen

— Wing with at least 4 infuscated areas on costa
and first longitudinal vein; male coxite with 4
or 5 parabasal spines, internal spine absent
............................................. Cellia Theobald

Subgenus Anopheles Meigen

4. Anopheles (Anopheles) barbirostris
van der Wulp

1884. Anopheles barbirostris van der Wulp. Notes Leyden
Mus., 6 : 248.

1873. Anopheles (Anopheles) barbirostris, Hardy and
Delfindo, A4 Catalogue of Diptera of the Oriental
Region 1 : 268.

Diagnosis : Comparatively large mosquito with
chaggy appearence, having a tuft of black-scales
on 7th Sternite.

Distribution : India : Gujarat (Kutch Serula
village, Ukhalda), Andamans, Rajasthan, Tamil
Nadu, West Bengal.

Elsewhere Bangladesh, Indonesia,
Kalimantan, Kampuchea, Laos, Malyasia,
Myanmar, Nepal, N. Borneo, Moluccas, Pakistan,
Sri Lanka, S. China, Timor, Thailand and Vietnam.

Subgenus Cellia Theobald
Key to the species of the subgenus Cellia Theobald

1. Tip of the hind tarsi not white .................. 2

— Tip of the hind tarsi white........................ 10
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2. Tarsi of front legs with broad pale bands .. 3

— Tarsi of front legs unbanded or only with
narrow bands ........ccoceveeeeieereniieeee e 5

3. Femora with tibiae speckled ... stephensi Liston
— Femora with tibiae not speckled ............... 4

4. Palpi of female with dark preapical area equal
to or nearly equal to the pale apical band ...
............................................. subpictus Grassi

— Palpi of female with dark preapical area half
or less than half the length of the apical broad

band .....ccoocevviivinii, vagus Donitz
5. Thorax with obvious scales........c.c.ccccoueueee 6
— Thorax with hairs or hairlike scales ......... 8
6. Tip of female palpi dark ..............cccceceei 7

— Tip of female palpi not dark ..........c.............
........................................ Jjeyporiensis James

7. Fossae in both sexes covered with scales.....
..................................... multicolor Comboulin

— Fossae devoid of scales........ turkhudi Liston

8. Female palpi with two broad pale apical bands,
as broad or broader than the interveining dark
-1 {X: EOO PR varuna lyenger

— Female palpi with subapical pale band narrow,
interveining area very broad ...................... 9

9. Fringe spots well marked at all vein except 6;
some errect pale scales in front of thorax; vein
1 pale in basal area ............ Sfluviatilis James

— Fringe spot on two veins only except rarely;
no pale scales or very few in front of thorax;
vein 1 internal to inner dark costal spot with
dark spot; third vein mostly dark ................
........................................... culicifacies Giles

10. Hind tarsi with only one segment or less white,
commonly with white bands above this ......
...................................... tessellatus Theobald

— Hind tarsi with a continuous white area
embracing atleast two terminal segments.11

11. Femora and tibiae not speckled ............... 12

— Femora and tibiae speckled ..................... 14

12. Hind tarsi 3/, segments continuously white;
abdomen heavily clothed with broad scales,
which form lateral tufts except on the last
few segments .......... pulcherrimus Theobald

— Hind tarsi 3'/, or less segments continuously
white; abdomen with almost rather narrow
scales not forming tufts except on last few
1241115 11 £ 3ROSR 13

13. Vein 5 mainly dark; or with at least a dark
spot about the middle near the origin of the
branch .................... annularis van der Wulp

— Vein § continuously pale except at base and
APEX oot pallidus Theobald

14. Hind tarsi with only two segments completely
WhIte Lo, theobaldi Giles

— Hind tarsi with three segments completely
WHILE .o 15

15. Female palpi with two broad apical pale bands
and a narrow band and conspicuous speckling;
male palpi with shaft banded and spotted with
white ..o splendidus Koidzumi

— Female palpi with broad apical pale bands or
two narrow pale bands, without speckling;
male palpi with shaft dark ...........................

5. Anopheles (Cellia) annularis van der Wulp

1884. Anopheles annularis van der Wulp., Notes Lcyden
Mus., 6 : 249

1973. Anopheles (Cellia) annularis, Hardy and Delfinado, 4
Catalogue of Diptera of the Oriental Region, 1 : 273.

Distribution : India : Gujarat (Kachchh,
Bharuch, Kaira, Ahmedabad, Panchmahal): in
India widespread in all regions except Andamans
and Lakshdweep.

Elsewhere : It is a widespread species in
Oriental region from Afghanistan and Pakistan
through India to ‘Indo China’ and the Philippines,
to Sri Lanka and China.



6. Anopheles (Cellia) culicifacies Giles

1901. Anopheles culicifacies Giles, Entomologist’s mon. Mag.,
37 :197.

1973. Anopheles (Cellia) culicifacies, Hardy and Delfinado,

A Catalogue of Diptera of the Oriental Region, 1 :
274.

Distribution : India : Gujarat (Ahmadabad,
Bharuch, Kaira, Kucchh, Panchmahal), all over India
except Andaman and Lakshadweep.

Elsewhere : Afghanistan, Bahrein, Bangladesh,
Iran, Indo-China, Myanmar, Nepal, Oman, Pakistan,
Sri Lanka, Southern China.

7. Anopheles (Cellia) fluviatilis James

1902. Anopheles fluviatilis James, Scient. Mem. Offrs. Med.
sanit. Deps. India 2 : 31.

1973. Anopheles (Cellia) fluviatilis, Hardy and Delfinado, 4
Catalogue of the Diptera of the Oriental Region, 1 :
274.

Distribution : India : Gujarat (Kuchchh,
Panchmahal), Widespread in India but has so far
not reported from Tamil Nadu, Andamans and
Lakshadweep.

Elsewhere : Estensively distributed in the
Oriental region and parts of the West Asian
subregion, Afghanistan, Bangladesh Bahrein, Iraq,
Iran, Kazakh, Myanmar, Nepal, Oman, Pakistan,
South China, Thailand, U.S.S.R.

8. Anopheles (Cellia) jamesii Theobald

1901. Anopheles jamesii Theobald Monogr. Cul. 1 : 134

1973. Anopheles (Cellia) jamesii, Hardy and Delfinado, 4
Catalogue of the Diptera of the Oriental Region, 1 :
274

Distribution : India : Gujarat, Assam, Goa,
Madhya Pradesh, Orissa, West Bengal.

Elsewhere : Nepal, Bangladesh, Myanmar,
Indo-China, China, Sri Lanka.

9. Anopheles (Cellia) jeyporiensis James

1902. Anopheles jeyporiensis James, Scient. Meni. Offrs Med.
sanit. Deps. India, 2 : 32

1973. Anopheles (Cellia) Jeyporiensis, Hardy and Delfinado,
A Catalogue of the Diptera of the Oriental Region 1
2275
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Distribution : India : Gujarat, Kashmir, Punjab,
Rajasthan, Haryana, Himachal Pradesh, Orissa.

Elsewhere : Nepal, Bangladesh, Myanmar,
Indo-China, Thailand and China.

10. Anopheles (Cellin) multicolor Camboulin
1902. Anopheles multicolor Camboulin, C.r. hebd, Seanc.
Acad. Sci., Paris, 135 : 704.

1973. Anopheles (Cellia) multicolor, Hardy and Delfinado,
A Catalogue of the Diptera of the Oriental Region, 1
: 276.

Distribution : India : Gujarat (Panchmahal).

Elsewhere : Afghanistan, Cyprus, North Africa,
Pakistan, West Asia.

11. Anopheles (Cellia) pallidus Theobald

1961. Anopheles pallidus Theobald, Monogr. Cul. 1 : 134,

1973. Anopheles (Cellia) pallidus, Hardy and Delfinado, 4
Catalogue of the Diptera of the Oriental Region, 1 :
176.

Distribution : India : Gujarat (Panchmahal), farely
well distributed in India but not so far been reported
from Rajasthan, Andamans, Lakshadweep.

Elsewhere : Bangladesh, Indonesia, Nepal,
Myanmar, Malaysia, Sri Lanka, Thailand.

12. Anopheles (Cellia) pulcherrimus Theobald

1902. Anopheles pulcherrimus Theobald, Proc. R. Soc., 69
: 369,

1973. Anopheles (Cellia) pulcherrimus, Hardy and Delfinado,
A Catalogue of the Diptera of the Oriental Region, 1
1277,

Distribution : India :
Punjab, Uttar Pradesh.

Gujarat (Panchmahal),

Elsewhere : Afghanistan, Bahrin, Iran, Iraq,
Israel, Lebanon, Pakistan, Saudi Arabia, Syria,
Turkey, U.S.S.R.

13. Anopheles (Cellia) splendidus Koidzumi

1920. Anopheles splendidus Koidzumi, Daiwan Ken Kyujo
Hokoku (Rep. Formosa Goav,), 8 : 23.
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1973 Anopheles (Cellia) splendidus, Hardy and Delfinado,
A Catalogue of the Diptera of the Oriental Region, 1
1 2717,

Distribution : India : Gujarat, Assam, Andhra
Pradesh, Goa, Himachal Pradesh, Kashmir,
Karnataka, Kerala, Madhya Pradesh, Maharashtra,
Punjab, Sikkim Tamil Nadu, West Bengal.

Elsewhere : Afghanistan, Bangladesh, China,
Indo-China, Nepal, Myanmar, Thailand, Taiwan.

14. Anopheles (Cellia) stephensi Liston

1901. Anopheles stephensi Liston, Indian Med. Gaz., 36 :
441.

1973. Anopheles (Cellia) stephensi Hardy and Delfinado, 4
Catalogue of the Diptera of the Oriental Region, | :
2717.

Distribution : India : Gujarat (Ahmadabad,
Bharuch, Deesa, Ellichpur, Kaira, Kuchchh,
Panchmahal), Karnataka.

Elsewhere : Afghanistan, Bangladesh, Behrein,
Iraq, Iran, Myanmar, Oman, Saudi Arabia, South
China, Thailand.

15. Anopheles (Cellia) subpictus Grassi

1899. Anopheles (Cellia) subpictus Grassi, Re. R. Acad.
Lineei, 8 : 560.

1973. Anopheles (Cellia) Subpictus, Hardy and Delfinado,
A Catalogue of the Diptera of the Oriental Region, 1
1 278.

Distribution : India : Gujarat (Ahmadabad,
Bharuch, Kaira, Kuchchh, Panchmabhal),
Lakshadweep, Tamil Nadu.

Elsewhere : Afghanistan, Iran to New Guinea,
Mariana Island, South China.

16. Anopheles (Cellia) tessellatus Theobald

1901. Anopheles tesselatus Theobald, Monogr. cul., 1 : 175.

1973. Anopheles (cellia) tessellatus, Hardy and Delfinado, 4
Catalogue of the Diptera of the Oriental Region, 1 :
178.

Distribution : India : Gujarat (Kaira,
Panchmahal), Andamans, Lakshadweep.
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Elsewhere : Bangladesh, Borneo, Indochina,
Indonesia, Maldives, Myanmar, Malaysia,
Molucca, Nepal, Philippines, Sri Lanka, South
China, Sulawesi.

17. Anopheles (Cellia) theobaldi Giles

1901. Anopheles theobaldi Giles, Ent. Mon. Mag. 37 : 198.

1973. Anopheles (Cellia) theobaldi. Hardy and Delphinado.
A Catalogue of the Diptera of the Oriental Region. 1
: 279.

Distribution : India : Gujarat (Single Khanch
village : Ukhalda), Maharashtra, Uttar Pradesh,
West Bengal

Elsewhere :
Pakistan.

Bangladesh, Myanmar, Nepal,

18. Anopheles (Cellia) turkhudi Liston

1901. Anopheles turkhudi Liston, Indian Med. Ge:z. 36 :
441.

1973. Anopheles (Cellia) turkhudi, Hardy and Delfinado, A
Catalogue of the Diptera of the Oriental Region. 1 :
179.

Distribution : India : Gujarat(Kuchchh, Panch-
mahal), Karnataka, Himachal Pradesh, Madhya
Pradesh, Rajasthan.

Elsewhere : Afghanistan, Aden, Egypt, Eritrea,
Ethiopia, Israel, Morocco, Pakistan, Sudan, Saudi
Arabia, Somalialand and Yeman.

19. Anopheles (Cellia) vagus Donitz
1902. Anopheles vagus Donitz, Z. Hyg. Infekt Krankh.. 41 :
80.

1973. Anopheles (Cellia) vagus, Hardy and Delfinado, .1
Catalogue of the Diptera of the Oriental Region, 1 :
279.

Distribution : India : Gujarat (Ahmadabad,
Kaira, Panchmahal), Andamans.

Elsewhere : Sri Lanka to New Guinea,
Molucca, Hong Kong.

20. Anopheles (Cellia) varuna lyenger

1924. Anopheles (Cellia) varuna lyenger, Indian J. Med.
Res., 12 : 24.
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Distribution : India : Gujarat (Panchmahal),
Andhra Pradesh, Lakshadweep, Orissa, West Bengal.

Elsewhere . Bangladesh, Myanmar, Nepal, Sri
Lanka, South China, Thailand.

Suborder BRACHYCERA
Family STRATIOMYIDAE

The Stratiomyidae, commonly known as
‘soldier flies’ are often colourful. Adults are
frequent visitors of woods, dense vegetation and
grass meadows in the vicinity of water source.
Many are found in flower gardens. Larvae are
found in both terrestrial and aquatic environment
and they are carnivorous or saprophagous. This
family is represented by a single species occuring
in Gujarat State.

Key to the subfamilies

1. Wing with anterior cross-vein joining prefurca
to discal cell ....cccooeiiniininn SARGINAE

— Wing with anterior cross-vein joining Rs to
discal cell .......cccvennnene, STRATIOMYINAE

Subfamily STRATIOMYINAE
Genus Adoxomyia Bezzi

21. Adoxomyia heminopla (Wiedemann)

1819. Clitellaria heminopla Wiedemann, Zool. Mag., 1(3) :
30.

Diagnosis : Medium, black species, antennal
segments 1 & 2 black, 3 reddish brown to yellow;
thorax without definite hair stripes, but with a dark
medium stripe surrounded by 4 spots arranged in a
square; abdomen generally black; all femora and
tibiae anteriorly and posteriorly brownish orange,
rest black; wings grey, yellowish brown at centre.

Distribution : India : Gujarat, Bihar, Delhi,
Madhya Pradesh, Punjab, Tamil Nadu, Uttar
Pradesh, West Bengal.

Subfamily SARGINAE
Genus Sargus Fabricius

22. Sargus metallinus Fabricius

1805. Sargus metallinus Vabvicius, Syst. Antliat.. 258.
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Material examined : 2 exs., Gir forest, coll.
V.G. Mazumdar, dt. nil. 1969.

Diagnosis : The adults are varying from
brilliant metallie violet blue to bright green in
with colour wings pale yellowish grey or pale
brownish and legs pale yellow.

Distribution : India :

Oriental region.

Widespread in the

Family TABANIDAE
Key to the subfamilies

1. Hind tibiae with no spurs, ocelli usually absent
.................................................. TABANINAE

— Hind tibia with spurs, ocelli usually present
.............................................. PANGONIINAE

Subfamily PANOGONIINAE
Genus Philoliche Wiedemann
23. Philoliche longirostris (Hardwicke)

1823. Pangonia longirostris Hardwicke, Trans. Linn. Soc.
Lond., 14 : 135.

1975. Philoliche longirostris, Delfinado and Hardy, A
Catalogue of the Oriental Region, 2 : 43.

Distribution : India : Gujarat.

Elsewhere : Nepal, Tibet.

Subfamily TABANINAE
Genus Tabanus Linnaeus
Subgenus Tabanus Linnaeus

24. Tabanus (Tabanus) striatus Fabricius

1787. Tabanus striatus Fabricius, Mantissa Insect, 2 : 356.

Diagnosis : Antenna with rather short & broad,
orange flagellar plate, dorsal tooth obtuse, annuli
orange to black; abdomen generally black, with a
strong median stripe on terga 3-6 and 2 sublateral
strips on terga 1-4, both of whitish tomentum &
hairs.

Distribution : India : Gujarat, Arunachal
Pradesh, Assam, Delhi, Himachal Pradesh, Jammu
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& Kashmir, Karnataka, Kerala, Madhya Pradesh,
Manipur, Meghalaya, Orissa, Sikkim, Tamil Nadu,
Uttar Pradesh, West Bengal.

Elsewhere : Bangladesh, Bhutan, Myanmar.

Family ASILIDAE

The Asilidae, or robber flies, comrises one of
the largest and abundant families of Diptera. Their
adults and larvae are both predaceous, feeding on
other insects, especially on phytophagous insects,
and these therefore help to maintain the natural
balance of insect populations. This family
comprises 14 species under 9 genera occuring in
the Gujarat State.

Key to the subfamilies

1. Palpus one segmented, medium to robust bristly
flies; marginal cell closed, first flagellomere
long and slender with short bristle bearing
MICrO-SEZMENt ...c..oevvieveirerineennnns ASILINAE

— Palpus two segmented ............ccoceviiiiiennnnne. 2

2. Marginal cell open, first flagellomere spindle
shaped with apical microsegment, fourth
posterior cell generally open or closed in the
margin; females generally with circlet of spines
on acanthophorites ....... DASYPOGONINAE

— Margianl cell closed, first flagellomere rod-like
or clavate with apical pit, fourth prosterior
cell generally closed or stalked ...................
................................................ LAPHRIINAE

Subfamily LAPHRIINAE
Key to genera of the subfamily LAPHRIINAE

1. Ambient vein present, first flagellomere
slender, elongate with conspicuous long setae,
first posterior cell not narrowed throughout
................................... Laxenecera Macquart

— Ambient vein complete, first flagellomere bare,
first posterior cell narrow throughout..........
.................................................. Nusa Walker

Genus Laxenecera Macquart
Key to the species of genus Laxenecera Macquart

1. Epandrium bears a spinous projection ventrally
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at apex; acutellar disc with golden yellow setae
..................................... Sflavibarbis Macquart

— Epandrium without such a projection; scutellar
disc with pale yellow setae ................cc......
...................................... albibarbis Macquart

25. Laxenecera albibarbis Macquart

1838. Laxenecera albibarbis Macquart, Dipr. exot, 1 (2) :
195.

Distribution : India : Gujarat (Vadodara,
Rajkot), Assam, Bihar, Himachal Pradesh,
Maharashtra, Rajasthan, Uttar pradesh, West
Bengal.

26. Laxenecera flavibarbis Macquart

1838. Laxenecera flavibarbis Macquart, Dipt. exot., 1 (2) :
194,

Distribution : India : Gujarat (Vadodara, Pipae),
Goa, Maharashtra, Rajasthan, Tamil Nadu, Uttar
Pradesh, West Bengal.

Genus Nusa Walker
Key to species of the genus Nusa Walker

— First posterior cell closed to wing margins;
male genetalia black and yellowish-brown with
pale yellow base ..................... elva (Walker)

— First posterior cell closed before wing apex;
male genitalia wholly black .......................
............................ bhargavai Joseph & Parui

27. Nusa bhargavai Joseph and Parui

1992. Nusa bhargavai Joseph and Parui, Rec. zvol. Surv India. 92
124,

Distribution : India : Gujarat (Junagarh dist. :
Veraval : Kukus Vada and Gorakmandi; Rajkot
dist. : Rajkot).

28. Nusa elva (Walker)
1849. Asilus elva Walker, List Dipt. Colln. Br: Mus | 2 : 343,

1975, Nusa elva, Oldroyd. A Catalogue of the Dyera of
the Oriental Region. 2 : L15.

Distribution : India : Gujarat (Junagarh dist. :
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Nr. Sidhakar, Varaval Dari; Rajkot dist. :
Targharia).

Subfamily DASYPOGONINAE

Key to genera of the
subfamily DASYPOGONINAE

1. Arista long with filament..............c.ccoei 2

— Arista without filament. Ocelli with a pair of
well developed bristles; male genitalia
downturned with a hood like cover formed
by ninth tergite............... Stichopogon Loew

2. First flagellomere attenuate; very long, as long
as or longer than the basal two segments
together; arista short with pectinate hairs
clustered at tip ........... Michotamia Macquart

— First flagellomere very short, usually much
shorter that conbined length of scape and
pedicel; arista very long with pectinate hairs
in one or two rows .. Ommatius Wiedemann

Genus Ommatius Widemann

Key to species of the genus
Ommatius Wiedemann

— All femora wholly black ..........ccccccevvecinenenn.
................................. hradskyi Joseph & Parui

— All femora not wholly black ...................... 2

— Epandrium dorsally produced at apex..........
................................... indicus Joseph & Parui

— Epandrium not dorsally produced at apex ...
.................................... ponti Joseph & Parui

29. Ommatius hradskyi Joseph and Parui

1983. Ommatius indicus Joseph and Parui, Ent. Scand., 14
1 93,

Distribution : India : Gujarat, Tamil Nadu.

30. Ommatius indicus Joseph and Parui

1983. Ommatius indicus Joseph and Parui, Ent. scand., 14
(1) : 86

Distribution : India : Gujarat (Gandhinagar),
Andhra Pradesh, Karnataka, Kerala, Tamil Nadu.
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31. Ommatius ponti Joseph and Parui

1984. Ommatius ponti Joseph and Parui, Orient. Ins., 18 :
58.

Distribution : India : Gujarat (Junagarh dist. :
Veravbal), Rajasthan, Uttar Pradesh.

Elsewhere : Pakistan.

Genus Michotamia Macquart
32. Michotamia aurata (Fabricius)
1794. Asilus aurata Fabricius, Ent. syst., 4 : 387.

1975. Michotamia aurata, Oldroyd, A Catalogue of the
Diptera of the Oriental Region, 2 : 130.

Diagnosis : Mystax pale yellow; antennal
scape and pedicel orange yellow. First
flagellomere black; thorax black with dense
grayish-yellow and grey tomentum; scutum with
a mediolongitudinal black stripe; legs yellowish
brown and pale yellow; basal half of wing pale
yellow, rest infuscated; tergites 1-4 and 7
yellowish brown, remaining tergites black; male
genitalia dark brown and yellowish brown.

Distribution : India : Gujarat (Vadodara dist :
Borada), West Bengal.

Elsewhere : Celabes Myanmar, Pakistan,
Taiwan,
Genus Stichopogon Loew
Key to the species of the genus Stichopogon Loew
1. Fore femora partly or wholly orange .......... 2
— Fore femora black ........... inaequalis (Loew)

2. Lamella of female rather bare with pointed tuft
of golden setae........... meridionalis Oldroyd

— Lamella of female tomentose, without tuft of
SELAC ..ceeeveeniereee e tomentose Oldroyd

33. Stichopogon inaequalis (Loew)
1874. Dasypogon inaequalis Loew, Linn. Ent., 2 : 505.

1975. Stichopogon inaequalis, Oldroyd, A Catalogue of the
Diptera of the Oriental Region, 2 : 129.
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Distribution : India : Gujarat (Mahasana dist.
: Taranga hills, Gandhinagar dist. : Indore,
Ahmadabad dist.: Vastrapur), Andhra Pradesh,
Andamans, Bihar, Maharashtra, Rajasthan, Tamil
Nadu.

Elsewhere : Greece and Portugal.

34. Stichopogon meridionalis Oldroyd

1948. Stichopogon meridionalis Oldroyd, Ent. Mon. Mag.,
84 : 261.

Distribution : India : Gujarat, Tamil Nadu.

Elsewhere : Sri Lanka.

35. Stichopogon tomentosus Oldroyd

1948. Stichopogon tomentosus Oldroyd, Entomoloogists mon.
Mag., 84 : 263.

Distribution : India : Gujarat (Baroda dist. :
Pipae), Andamans, Bihar, Karnataka, Rajasthan.

Subfamily ASILINAE
Key to the genera of the subfamily ASILINAE

1. Submerginal cells three ... 2
— Submerginal cells tWo ......cccocvviiiniinenne. 3

2. Radial fork longer than second posterior cells;
apex of marginal cells bulbous; antennae closed
together; in female tenth segment with
numerous short spines, the apical pair longer,
17011 | AP RROS Philodicus Loew

— Radial fork shorter than second posterior cells;
apex of marginal cells not bulbous; antennae
wide apart; in female tenth segment without
SPINE..cvivecireiriiercnesiene Promachus Loew

3. Epandrium with apical paralobi, arched forward,
hypandrium, and gonopod strongly arched
downwards forming a conspicuous gap between
them; anterior basitarsus conspicuously long,
swollen and stout; costa of wing of normal
shape .....cccoeeviiniiniiicnen Astochia Beaker

— Epandrium slender and without apical paralobe;
hypandrium and gonopod though arched
downwards but not forming a conspicuous gap
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between them; anterior basitarsus of normal
shape and size; in male costa of wing
conspicuously buldged outwards...................
................................. Clephydroneura Becker

Genus Astochia Beaker
36. Astochia pseudoguptai Joseph and Parui

1987. Astochia pseudoguptai Joseph and Parui, Bull. zool.
Surv. India, 8 : 100

Diagnosis : Mystax pale yellow, antennae
black, base and apex of pedicel and base of lower
side, flagellum brownish yellow; scutum black
with a medio longitudianal slate grey stripe divided
by grey stripe; scutellum with mostly white hairs
and a few black hairs on disc, border with two
black bristles; leg with coxae, trochanter, femur
and tarsus dark brown, tibiae pale yellow with
black apex; wings infuscated but medialy almost
hyaline; abdomen black with a transverse grey
band at posterior border, male genitalia black with
mixed black and white hairs.

Distribution : India : Gujarat (Junagarh dist. :
Sidokar, Madhal River bridge), Rajasthan, Sikkim.

Genus Clephydroneura Becker
37. Clephydroneura pulla Oldroyd

1938. Clephydroneura pulla Oldroyd. Ann. Mag. nat. Hist..
(1) 1. 467.

Diagnosis . Face white tomentose; nuptax
white, antennae black with black hairs; thorax
brown with a medio-longitudinal stripe distinctly
divided over its full length; leg dark brown; wing
infuscated at apex which extends posteriorly up
to fifth posterior cells; abdomen brownish, all terga
with white band anteriorly, and laterally with one
or two bristles.

Distribution : India : Gujarat (Gandhinagar),
Karnataka, Tamil Nadu, Andhra Pradesh.

Genus Philodicus Loew
Key to species of the genus Philodicus Loew

1. Fore femur armed with weak bristles below;
mystax white; scutellum with sparse white and
black hairs on disc........... Sfemoralis Ricardo
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— Fore femur with long hairs below; mystax black
and white; scutellum with black hairs on disc
........................................ ceylanicus Schiner.

38. Philodicus ceylanicus Schiner

1868. Philodicus ceylanicus Schiner, in Reise der
Osterreichen fregatte Novara, Dipt. : 179.

Distribution : India : Gujarat, (Junagarh dist.
© Veraval Dari, Dharol, Jamnagar, Dist. :
Dwarka, Rajkot dist. : Targhoria), Andamans,
Kerala, Pondicherry, Tamil Nadu, West Bengal.

Elsewhere : Sri Lanka.

39. Philodicus femoralis Ricardo

1921. Philodicus femoralis Ricardo, Ann. Mag. nat. Hist.
(9) 8 : 190.

Distribution : India : Gujarat (Junagarh dist. :
Veraval), Arunachal Pradesh, Bihar, Goa, Kerala,
Meghalaya, Orissa, Rajasthan.

FElsewhere : Myanmar.

Genus Promachus Loew
40. Promachus duvaucelii (Macquart)

1883. Trupanea duvaucelii Macquart, Dipt. Exot, 1 (2) : 97.

1975. Promachus duvaucelii, Oldroyd, A Catalogue of the
Diptera of the Oriental Region, 2 : 152.

Diagnosis : Mystax yellow with a few black
hairs on upper part: scutum with a pair longitudinal
stripes, rest covered with yellow hairs; scutellum
also covered with concolourous hairs as on
scutum; legs black with predominant black hairs;
wing yellowish with an obscure streak in the
marginal and first submarginal cells; first three
abdominal segments with tufts of reddish-yellow
pubescence, epandrium large, club-shaped
hypandrium small, both with black hairs.

Distribution : India : Gujarat, Andhra
Pradesh, Delhi, Madhya Pradesh, Punjab, Uttar
Pradesh, West Bengal.

41 Promachus rufimystaceus (Macquart)

1849. Trupanea rufimystaceus Macquart, Dipt. exot.
Suppl., 4-8.
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1975. Promachus rufimystaceus, Delfinado & Hardy, 4
Catalogue of the Diptera of Oriental Region, 2 :
154.

India :

Distribution : Gujarat.

Elsewhere : Java.

Family BOMBYLIDAE

The members of the family Bombyliidae
known as bee-flies are usually dominant in the
tropics and subtropics. They are one of those
economically important group of the suborder
Brachycera, and act as pollinators in forests, and
agricultural crops.

Key to the subfamilies

1. Praefurca comparatively long; 2™ longitudinal
vein originating (in knee-shaped form) from it
approximately opposite anterior cross vein (at
almost half way between origin of praefurca
and the cross vein, and this only in some
species Argyromoeba); antenna widely
separated at base; frons in o nearly as wide as
N e ettt ene 2

— Praefurca comparatively short; 2" longitudinal
vein originating acutely (not in knee-shaped
form) always much nearer to origin of
praefurca than of anterior cross vein; antennae
nearly always approximate at base; eys in d'
normally contiguous or nearly so, sometimes
distinctively separated; frons in ¢ always much
narrower than @ ... . 3

2. Antennal style with a pencil of hairs at end;
metapleura bare; squamae with a hairy fringe
............................................ ANTHRACINAE

— Antennal style devoid of hairs at end;
metapleura hairy; squamae with scaly fringe
........................................ EXOPROSOPINAE

3. Head as wide as or a little wider than thorax;
abdomen more or less cylindrical, bare or with
bristly hairs; antennae very long, especially 1
Jjoint; thorax more or less humped, generally
wth conspicuous bristle; 2™ longitudinal vein
with 100p ..cceververieiieen, TOXOPHORINAE

— Head generally narrower than thorax; abdomen



LAHIRI and MITRA : Insecta : Diptera

short and rounded; fequently with dense furry
pubescence; antennae approximate at base,
thorax generally arched; 2™ longitudinal vein
never with a strong loop near tip ..................
............................................. BOMBYLIINAE

Subfamily TOXOPHORINAE
Genus Toxophora Meigen
42. Toxophora javana Wiedemann
1821. Toxophora javana Wiedemann, Dipt. exot., : 179.

Diagnosis : Antennae very long; prominent,
horizontal, approximate at the base; vertex very
small, black with a pair of strong ocellar bristles;
thorax black, humped with a coating of very small,
oblong, bronish scales lying flat on the surface;
abdomen black, long narrow, with a layer of small
brownish scales as on the thorax; three posterior
cells.

India :

Distribution Gujarat, Tamil Nadu,

Uttar Pradesh.

Elsewhere : Java, Krakatau.

Subfamily BOMBYLIINAE
Genus Bombylius Linnaeus
Key to the species

1. Wings with a brown suffusion across middle,
abdomen with bright red & white pubescence
At P .o, orientalis Macquart

— Wings without suffusion across middle,
abdomen without such pubescence at tip......
........................................ maculatus Fabricius

43. Bombylius maculatus Fabricius

1775. Bombylius maculatus Fabricius, Syst. Ent., 803.

Distribution : India :

Nadu.

Gujarat, Orissa, Tamil

44, Bombylius orientalis Macquart
1840. Bombylius orientalis Macquart, Dipt. Exot., 2(1) : 90.

Distribution : India : Gujarat, Karnataka, Tamil
Nadu, Uttar Pradesh, West Bengal.
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Elsewhere : Bangladesh, Sri Lanka.

Subfamily ANTHRACINAE

Key to the genera

1. Body large, hairy; third antennal joint short,
onion shaped (sometimes more conical), with
styliform prolongation always bisected near tip,
and bearing an apical pencil of hairs ............
..................................... Argyromoeba Schiner

— Body small, less hairy; third antennal joint
forming a style-like cone with microscopic
apical bristle, no pencil of hairs ................. 2

2. Body hairy; wing almost clear .......................
............................................. Anthrax Scopoli

— Body bare; wing membrane wrinkled, not clear
............................................ Petrorossia Bezzi

Genus Petrorossia Bezzi

Key to the Species

1. 2" vein originating in a knee just beyond half
way between base of discal cell and antcrior
cross vein, upper bramch of 2™ vein forming
a very distinct downward loop towards its end
................................. nigrofemorata (Brunetti)

— 2" Jongitudinal vein normally with a distinct
curve, followed by a distinct downward one
just before tip, anterior cross vein at one third
of discal cell, placed some distance beyond
tip of praefurca ............... albofulva (Walker)

45. Petrorossia albofulva (Walker)

1852. Anthrax albofulva Walker, Insecta Saundersiana. | :
182.

Distribution : India : Gujarat, Uttar Pradesh.
46. Petrorossia nigriformorata (Brunetti)

1909. Argyromoeba nigrofemorata Bruneli. Rec. Indian Mus..
3:219.

Distribution : India : Gujarat, Uttar Pradesh.

Genus Anthrax Scopoli
47. Anthrax bipunctatus (Fabricius)

1805. Anthrax bipunctata Fabricius, Svst. Aml, 118
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1920. Argyromoeba bipunctata, Brunetti, Fauna of British
India, Diptera, 2 : 217.

1975. Anthrax bipunctatus, Hardy and Delfinado, 4
Catalogue of the Diptera of the Oriental Region, 2 :
175.

Diagnosis : Frons blackish-grey with black
hairs, vertex blackish grey rather shining with
some brown hairs on hind margin. Thorax black,
moderately shining, with grey sparse pubescence,
wings very dark blackish brown at base, the colour
diminishing distally and posteriorly, but the highest
part of the wing at heart pale brown.

Distribution : India : Gujarat (Surat), Assam,
Bihar, Tamil Nadu, Uttar Pradesh, West Begnal.

Elsewhere : Bangladesh, Pakistan.
Genus Argyromoeba Schiner
48. Argyromoeba duvaucelii (Macquart)
1840. Anthrax duvaucelii Macquart, Dipt. exot., 2(1) : 63.

Diagnosis : Body moderate; antennae black,
with a slight greyish-white shimmer; vertex with
a distinct but short and deep indentation, thorax
dark, sides of thorax with long thick greyish-white
scaly pubescence; the dorsum with sparse
yellowish short hairs round the edges; abdomen
blackish grey, 2" segment distinctly but greatly
longer than the five remaining ones; venter
blackish with short white hairs; wings almost clear,
costa slightly darker, several isolated spots present,
devoid of baso-costal oblique band, anal cell open.

Distribution : India : Gujarat, Himachal
Pradesh, Uttar Pradesh, West Bengal.

Elsewhere : Pakistan.

Subfamily EXPROSOPINAE
Key to the genera

1. Prefurca larg, 2" longitudinal vein originating
at right angles from and approximately opposite
t0 anterior Cross VeiN ............cceccoveereeveens eene 2

— Prefurca short, 2nd longitudinal vein
originating actualy from and near to the origin
of prefurca than that of anterior cross vein ..
........................................... Systoechus Loew.

2. Ocellar tubercle a long way from vertex;
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antennal segment 3 like an elongated cone,
with a style divided from it by a distinct suture;
wing with 3 to 4 submarginal cells; claws
usually with a long sharp basal tooth ......... 3

— Ocelli more or less close to vertex, antennal
style mostly not divided by a suture; wing with
2 submarginal cells only; claws usually without
basal tooth, or at most with a small and obtuse
tubercle ............ Thyridanthrax Osten Sacken

3. Antennal segment 3 with a terminal style
bearing a microscopic bristle; submarginal cells
QN WINEG 3 e 4

— Antennal segment 3 with terminal style bearing
a minute appendage; submarginal cells in wing
Ao Ligyra (Newman)

4. Projecting proboscis longer than oral cavity;
wings with peculiar neuration and pattern; front
tibiae beset with spicules ........ccccecvvverveivennnne.
................................. Litorhyncus (Macquart)

— Non-projecting proboscis, shorter than oral
cavity; wing pttern variable or absent; front
tibiae generally smooth.........c.cccocnvrvircirennnn.
.................................. Exoprosopa (Macquart)

Genus Thyridanthrax Osten Sacken
Subgenus Exhyalanthrax Becker

49. Thyridanthrax (Exhyalanthrax) absalon
(Wiedemann)

1828. Anthrax absalon Wiedemann, Analecta Ent., : 24.

Diagnosis : Head semicircular; proboscis short;
antennae porrect, short, wide apart at base, 1st joint.
short, cylindrical, 2" cup shaped, 3™ varying from
elongate conical to flat onion-shaped; thorax
quadrate, with rounded angles; abdomen flat, oblong;
wings brown with more or less hyaline spots.

Distribution : India :
Orissa, Tamil Nadu.

Gujarat, Maharashtra,

Elsewhere - Sri Lanka, Malayasia.

Genus Exoprosopa (Macquart)
Key to the species

1. Wings dark brown with narrow lighter border
............................................... gujratica Nurse
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— Wings light grey, always with a pattern of
dark bands or Spots........ccccecevrverinieierieniennn. 2

2. wings yellow at base, with two broad brown
bands one before and one beyond middle ....
............................................ flammea Brunetti

— Wings dark brown at base, dark part of wing
with isolated dark spots..... insulata (Walker)

50. Exoprosopa (Exoprosopa) flammea Brunetti

1909. Exoprosopa (Exoprosopa) flammea Brunetti, Rec.
Indian Mus., 2 : 466.

Distribution : India : Gujarat, Bihar, Kerala.

Elsewhere : Sri Lanka.

51. Exoprosopa (Exoprosopa) gujaratica Nurse

1922. Exoprosopa gujaratica Nurse, J. Bombay nat. Hist.
Soc., 28 : 636 (M F).

1975. Exoprosopa (Exoprosopa) gujaratica Hardy and
Delfinado, 4 Catalogue of the Diptera of the Oriental
Region, 2 : 181.

Distribution India

Mabharashtra.

Gujarat(Deesa),

52. Exoprosopa (Exoprosopa) insulata (Walker)

1852. Anthrax insulata Walker, Insecta Saundersiana, 1 :
172.

Distribution : India : Gujarat, Karnataka,
Madhya Pradesh, Meghalaya, Tamil Nadu, Uttar
Pradesh, West Bengal.

Elsewhere : Nepal, Sri Lanka.

Genus Litorhynchus Macquart
53. Litorhynchus lar (Fabricius)

1781. Bibio lar Fabricius, Sp. Ins., 2 : 414.

1920. Exoprosopa lar, Brunetti, Fauna of British India,
Diptera, 2 : 194

1975. Litorhychus lar, Hardy and Delfinado, A Catalogue of
the Diptera of the Oriental Region, 2 : 180.

Material examined : Junagarh dist : 1 ex.,
Veraval, Garakmandi, coll. ANN.T. Joseph, 16.
viii.1988; Rajkot dist : 2 exs., coll. A.N.T. Joseph,
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21.viii.1988; Junagarh dist : 2 exs., Kukusvada,
coll. ANN.T. Joseph, 15.viii.1988.

Diagnosis : Head dark nut-brown, with a slight
pink or orange tint, covered with short black
pubescence and a few minute elongate pale
brownish-yellow scales or scale-like hairs on
lower-part, with sparse pubescence, covered with
very short depressed yellowish brown scale-like
hairs, sides of thorax dull orange-brown; wings clear,
with a broad basal and median transverse band, the
later sometimes reaching hind border, both bands
Jjoined on the costa; a somewhat isolated species.

Distribution : India : Gujarat (Surat), Assam,
Bihar, Kerala, Karnataka, Maharashtra, Madhyra
Pradesh, Tamil Nadu, Uttar Pradesh, West Bengal.

Elsewhere : Australia and Sri Lanka.

Genus Ligyra Newman
Key to the species

1. Wing dark blackish brown, without any
considerable clear or nearly clear part ..........
...................... aurantiaca (Guérin-Méneville)

— Wing with apical part and considerable portion
of posterior half practically clear...................
....................................... oenomaus (Rondani)

54. Ligyra aurantiaca (Guérin-Méneville)

1844. Anthrax aurantiaca Guérin-Méneville, Icon., du regne
anim. Dipt., 3 : 539.

Distribution : India : Gujarat, Arunachal
Pradesh, Bihar, West Bengal.

55. Ligyra oenomaus (Rondani)

1875. Hyperalonia oenomaus Rondani, Annali Mus. Civ Stor.
nat. Giacomo Doria, 7 : 453.

Distribution : India : Gujarat, Arunachal
Pradesh, Assam, Sikkim, West Bengal.

Elsewhere : Borneo, Malaysia, Philippines.

Genus Systoechus Loew
56. Systoechus nivalis (Brunetti)

1912, Systoechus nivalis Brunetti, Rec. Indain Mus., 7 : 472.
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Diagnosis : Frons & face blackish grey, covered
with bristly hairs, antennal joint 3 elongated,
slender; proboscis long; labium extended; head
dark grey with whitish hair on the underside;
thorax & abdomen with pale yellowish bristly
pubescens; venter with whitish hair, wings pale
grey, costal cell dark grey, base of wing yellowish.

Distribution : India : Gujarat, Uttaranchal.

Family PIPUNCULIDAE
Genus Tomosvaryella Aczel

57. Tomovaryella limpidipennis (Brunetti)

1912. Pipunculus limpidipennis Brunetti, Rec. {ndian Mus.,
7 : 491,

Diagnosis : Head with frons of uniform width,
greyish, with a silvery white shimmer when seen
from above; antennae blackish, 3™ joint white with
silver shimmer, arista black; thorax dark aeneous
grey, moderately shinning, bare; last abdominal
segment bears in the male a knob like process,
and with female a long horny process bent under
the venter, wings quite clear.

Distribution : India
Orissa, West Bengal.

: Gujarat, Maharashtra,

Suborder CYCLORRHAPHA
Family SYRPHIDAE

Popularly known as “hover” and “flower” flies,
the syrphids as adults are mainly flower visitors
and important pollinating agents. The larvae
devour aphids, scale insects and other soft bodies
insects or are even saprophagous. Seven species
of this family representing two subfamilies are
reported from Gujarat.

Key to the Subfamilies of family SYRPHIDAE

1. Pronotum bare; abdomen with 5 pregenital

segments in male ..........c..c....... SYRPHINAE
— Pronotum pilose; abdomen with 4 pregenital
segments in male .........c..o.ee.. MILESIINAE

Subfamily SYRPHINAE
Key to the genera of subfamily SYRPHINAE

1. Face arched, not hollowed below frontal
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prominence; always more or less yellow ....
.......................................... Paragus Latreille

— Face hollowed below frontal prominence,
produced against central knob, or to upper
mouth edge, or to both........ccocvviniinnnine 2

2. Abdomen conspicuously constricted at base.
.......................................... Baccha Fabricius

— Abdomen not conspicuously constricted at base
.............................................. Ischiodon Sack

Genus Ischidon Sack
58. Ischiodon scutellaris (Fabricius)

1805. Scaeva scutellaris, Fabricius Syst. Antl. : 252,

1975. Ischiodon scutellaris, Hardy and Delfinado, A Catalog
of Diptera of the Oriental region, 2 : 315.

Material examined : Junagarh district : 3 exs.,
Veraval, Gurakmandi, Coll. A.N.T. Joseph,
16.vii.1988; Rajkot district; 5 exs., Targharia, coll.
AN.T. Joseph, 21.viii.1988; Rajkot district : 3exs.,
Bedi, coll. AN.T. Joseph, 23.viii.1988.

Diagnosis: Frons and face bright sulphur
yellow, dorsum shining aenous; black from
anterior to hind margin, side margins broadly
bright yellow or yellowish-white, from shoulder
to behind wing base; third antennal joint elongate
almost twice as long as broad.

Distribution : India : Gujarat, Tamil Nadu.

Elsewhere : S.E. Asia to Japan, Australia,
Hawaii, Micronesia.

Genus Baccha Fabricius

59. Baccha (Allobaccha) sapphirina Wiedemann

1830. Baccha sapphirina Wiedemann. Aussereurop Zweif
Insekt, 2 : 96.

1975. Baccha (Allobaccha) sapphirina, Hardy and Delfinado,

A Catalogue of the Diptera of the Oriental Region, 2
322,

Diagnosis : Head shining black, thorax shining
aeneus black, dorsum with short white pubescence;

wings quite clear, abdomen very distinctly
contracted at base.

Distribution : India : Gujarat (Deesa),
Maharashtra, Rajasthan, Tamil Nadu.
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Elsewhere : Africa, Aden, Taiwan, New
Guinea, Sri Lanka.

Genus Paragus Laterille

60. Paragus (Paragus) serratus (Fabricius)
1805. Mulio serratus Fabricius, Syst. Antl. : 186.

1975. Paragus (Paragus) serratus, Hardy and Delfinado, 4
Catalogue of the Diptera of the Oriental Region, 2 :

327.

Material examined : Junagadh district : 1 ex.,
Veraval, Gurakmandi, coll. A.N.T. Joseph, 16. viii,
1988.

Diagnosis . Eye with 3 vittae of white hairs;
scutellum small, black with yellow margin,
strongly denticulate posteriorly; abdomen yellow
with brown markings; punctata; tergites 3 and 4
each with a whiteish band on each anteriorly.

Distribution : India : Gujarat, Assam, Bihar,
Goa, J & K, Karnataka, Kerala, Madya Pradesh,
Maharashtra, Orissa, Punjab, Sikkim, Tamil Nadu,
Uttar Pradesh, West Bengal.

Elsewhere : Java, Nepal, Pakistan, Sri Lanka,
Africa.

Subfamily MILESIINAE
Key to the genera of subfamily MILESIINAE
1. Eyes pilose .......c.ccccun..... Eristalinus Rondani
— Eyes bare.......cccccvriinveinniiiii, 2

2. Marginal cell (R.) open at wing margin; bare
SPECIES .eevvvreeeririerinnens Mesembrius Rondani

— Marginal cell closed; pubescent species ......
......................... Phytomia Guerin Meneville

Genus Eristalinus Rondani

61. Eristalinus (Merodonoides) multifarius
(Walker)

1852. Eristalis multifarius Walker, Inst. Saund. Dipt., 1 :
248

1975. Enistalinus (Merodonoides) multifarius, Hardy and
Delfinado, A Catalogue of the Diptera of the Oriental

Region 2 : 350.

145

Diagnosis : Eyes light reddish brown, quite
bare with two very distinct black stripes on disc
in addition to inner and hind border dark; wings
pale grey, second longitudinal vein distinctly
curved down-wards in a loop near tip; hind femora
greatly thickened.

Distribution : India : Gujarat (Deesa), Assam,
Madhya Pradesh, Rajasthan, Tamil Nadu.

Elsewhere . Java, Malaya, Nepal, Sri Lanka,
Vietnam.

Genus Mesembrius Rondani

62. Mesembrius bengalensis (Wiedemann)
1819. Eristalis bengalensis Wiedemann, Zool. Mag., 1 : 16

1975. Mesembrius bengalensis, Hardy and Delfinado, A4
Catalogue of the Diptera of the Oriental Region, 2 :
356.

Diagnosis : Frons and face wholly covered
with yellow tomentum and concolourous
pubescence, thorax bright yellow with three
longitudinal black stripes, wings pale grey.

Distribution : India : Gujarat (Deesa), Assam,

Bihar, Karnataka, West Bengal.

Elsewhere . Australia, Java, Kertesz to New
Guinea and Nepal.
Genus Phytomia Guérin Méneville

Key to the species of the genus Phytomia
Guérin Méneville

1. Antennae wholly orange, arista orange, errans
quite bare..........cocceevveenienn. errans (Fabricius)

— Antennae reddish brown or blackish brown,
erita orange but very distinctly plumose on
basal half ............... argyrocephala Macquart

Subgenus Phytomia Guérin-Méneville

63. Phytomia (Phytomia) argyrocephala (Macquart)

1842. Eristalis argyrocephalus Macquart, Dipt. Exot., 2 (2)
: 45

1923. Megaspis argyrocephalus, Brunetti, Fauna Brit. India,
Diptera, 3 : 201
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1975. Phytomia (Phytomia) argyrocephala, Hardy and
Delfinado, 4 Catalogue of the Diptera of thE Oriental
Region 2 : 357

Distribution : India : Gujarat (Deesa), Bihar,
Karnataka, Kerala, Tamil Nadu, West Bengal.

Elsewhere : Java, Laos, Myanmar, Sumatra,
Sumbawa.

64. Phytomia (Phytomia) errans (Fabricius)

1787. Megaspis errans, Frabricius, Mantissa, I[nsect., 2 :
337

1975. Phytomia (Phytomia) errans Hardy and Delfinado, 4
Catalogue of the Diptera of the Oriental Region, 2 :
357

Material examined : Rajkot district : 1 ex.,
Bedi, coll. ANN.T. Joseph, 23.v1ii.1988.

Distribution : India : Gujarat Assam,
Bangalore, Bihar, Sukna, Kerala.

Elsewhere : Jawa, Borne, Sumatra and China.

Family CONOPIDAE
Subfamily CONOPINAE
Key to the genera of subfamily CONOPINAE

1. Abdominal segments 2 and 3 nearly equal in
length and equally stout ...............cocviinnne.
vt neeneeniens ArFcliiconopis Krober

— Abdominal segment 2 markedly longer than
segment 3, abdomen wasp like pedunculate
.................................... Physocephala Schiner

Genus Archiconops Krober

65. Archiconops erythrocephala (Fabricius)

1794. Conops erythrocephalus Fabricius, Ent. Syst., 4 : 392.

1975. Archiconops erythrocephala, Hardy and Delfinado. 4
Catalogue of the Diptera of the Oriental Region, 2
: 375.

Diagnosis : Head orange with silvery-white
reflection, lower part of frons and antennae black
basal half of proboscis, reddish brown, rests black;
thorax black; humeri dull orange with whitish
reflections; pleura black with silvery-white
reflections and with a broad silvery-white stripe
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from behind the humeri to middle coxae; legs
dark brown except anterior femur reddish brown
with black apex; wings blackish brown with violet
tinge; abdomen violet black, male with last
segment white dusted.

Distribution - India : Gujarat (Deesa), Bihar,
Maharashtra, Sikkim, Tamil Nadu, West Bengal.

Elsewhere : Africa; Indo China; Celebes;
China; Myanmar; Sri Lanka.

Genus Physocephala Schiner
66. Physocephala munda (Brunetti)

1912. Physocephala mundus Brunetti, Rec. Indian Mus., 7 :
496.

1923. Physocephala munda, Brunetti, Fauna British india,
Diptera, 3 : 361.

Diagnosis : Head pale lemon yellow; cheeks
with silvery reflections; antennae bright orange
brown; proboscis brownish-yellow with black tip;
thorax orange brown with humeral region and
posterior margin golden yellow dusted; scutellum
orange-brown; legs bright orange brown with basal
half of tibiae lemmon yellow; wing clear with a
btackish band between 1+ to 3 longitudinal veins;
abdomen bright orange brown, hind margins of
1* and 2™ segments whitish or gold dusted; 3%
and 4™ segments gold dusted.

Distribution : India : Gujarat (Deesa), Orissa.

Elsewhere : Quetta; Pakistan.

Family TEPHRITIDAE

The fruit flies as members of family Tephritidae
are commonly known as from and easily
recognizable and natural family of almost
cosmopolitan distribution.

The wings are as a rule conspicuously
marbeled; an ovicast that is honey and flattened
is also an important characteristic of such flies.

Genus Euphranta Loew
Subgenus Staurella Bezzi

67. Euphranta (Staurella) crux (Eabricius)

1794. Musca crux Fabricius, Ent. Syst., 4 : 358.
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Diagnosis : Occiput, vertex and face shining;
frons opaque with few blackish hairs in the middle,
a small black streak on each side between vibrissal
edge; antennal arista with long hairs on upper
side; bristles of thorax black, dorsum with yellow
pubescence, metanotum dark reddish brown, very
shining in the middle; scutellum light brown;
abdomen with black pubescence and black bristles,
5 segment black with yellow tip at both sexes,
6™ in female yellow; wing with in brownish cross-
bands interrupted by clar streaks, wing tip with a
cross shaped double band between 4™ and 5
veins, and apical band between 2" and 3™ and 4*
veins.

Distribution : India :
Bengal.

Gujarat, Bihar, West

Family OTITIDAE
Genus Physiphora Fallén
68. Physiphora demandata (Fabricius)

1798. Musca demandata Fabricius, Ent. Syst., Suppl. : 564.

Diagnosis : Face and antenna brownish yellow,
proboscis black; thorax & scutellum instrons
green, the later with 2 pairs of bristles; wing
hyaline, first posterior cell close to the margin;
all femora brownish, rest of legs light coloured;
abdomen concolourous with thorax.

Distribution : India : Gujarat.

Elsewhere : Pakistan; Europe; Central Asia;
North Africa; S. Arabia; Iraq, Iran, Seychelles;
North & South America.

Family SEPSIDAE
Key to the genera

1. Basal cells 1 and 2 confluent..........cccceueee 2
— Basal cells 1 and 2 distinct ..... Sepsis Fallen

2. Scutellum as long as wide, upper surface flat,
with 2 pairs of strong spical and strong basal
scutellar bristles, fronto-orbital bristles
developed........... Saltella Robineau-Desvoidy
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— Scutellum shorter than half of width, upper
surface slightly convex, with 2 pairs of strong
apical and small basal scuteller bristles, fronto-
orbital bristle vestigeal ...............coceeeiinnnnnn,
.................................. Australosepsis Malloch

Genus Australosepsis Malloch

69. Australocepsis frontalis (Walker)

1860. Sepsis frontalis Walker, J. Proc. Linn. Soc. Lond.,
Zool. 4 : 163.

Diagnosis : Head, thorax and scutellum
brownish yellow, the later with single pair of
bristles at its border; legs wholly yellow, front
femur of male with a row of strong bristles
covering 3/4th of its length; wing without any
infuscation at the ena of r,,, which distinguishes
the only other known Oriental species niveipennis
(Becker).

Distribution : India : Gujarat, Andhra Pradesh,
Kerala, Maharashtra, Punjab.

Elsewhere : Borneo, Sulawesi, Sri Lanka,
Taiwan, Lesser Sunda Islands, Malaysia,
Philippines, Singapore, New Caledonia.

Genus Sepsis Fallén
Key to the species

1. Wing with a deep squarish spot at the end of
r,,,; postalar bristles weak; hypopleural process
long and slender with small projection at base
........................................ cynipsea (Linnaeus)

— Wing without a dark spot at the end of r,_,;
postalar bristles strong; hypopleural process
short, slender and without projection at base
........................................... nitens Wiedemann

70. Sepsis cynipsea Linnaeus

1761. Sepsis cynipsea Linnaeus, Fauna Suec. 11. Edit. :
459.
Distribution : India : Gujarat Bihar, Gujarat,

Himachal Pradesh, Uttar Pradesh, West Bengal.

Elsewhere : Nepal, Europe, North Africa,
Central Asia, Japan.
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71. Sepsis nitens Wiedemann
1824. Sepsis nitens Wiedemann, Analecta Ent. : 57.

Distribution : India : Gujarat, Andhra Pradesh,
Assam, Bihar, Madhya Pradesh, Orissa, Tamil
Nadu, Uttar Pradesh, West Bengal.

Elsewhere : Jawa, Sri Lanka, Lesser Sunda
Islands, Pakistan, Taiwan, Philippines; Australian
religion and Japan.

Genus Saltela Robineau-Desvoidy
72. Saltela setigera Brunetti

1909. Saltella setigera Brunetti, Rec. Indian Mus., 3 : 368.

Diagnosis : Fore femur thickened on basal two-
thirds, with 6 strong spines on upper side, 6 shorter
spines towards inner side; tarsal segments 2 of
mid and hind legs black.

Distribution : India : Gujarat, Kerala.

Elsewhere : Nepal.

Family AGROMYZIDAE

Popularly known as “leaf miners”,
agromyzids are minute to small size flies of
agricultural importance. The larvae tunnelling
through and damaging leaf, root, stem, flowers
buds and fruits of agricultural and ornamental
plants. Only one species is represented from
the state. However National Zoological
Collection holds 4 exs., (Paratypes) of proposed
new species Pseudonapomyza gujaratica by
Shah (subfamily PHYTOMYZINAE) from
Anand.

Subfamily PHYTOMYZINAE
Genus Liriomyza Mik

73. Liriomyza trifollii (Burgess)

1880. Oscinis trifollii Burgess, U.S. Dept. Agr. Ret. 1879 :
200-207

1991. Liriomy:=a trifolli Kapadia, J. Applied Ent. 5 .79 81.
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Diagnosis : Distinctive Characters are the
yellow hind margin of the ye and the mat greyish
black mesonotum, with acrostichals irregularly in
some four rows in front but sparse or even lacking
behing the second dorsocentral.

Distribution : India : Gujarat.

Elsewhere : France, Hungary, Kenya, Western
Europe, Yugoslavia.

Family CHLOROPIDAE
Genus Pachylophus Loew
74. Pachylophus rufescens (de Meijere)

1904. Myrmemorpha rufescens de Meijere, Bijdr. Dierk., 17-
18 : 113.

Diagnosis : Frons not projecting beyond eye
in front, concolourous with frontal triangle; thorax
smooth, with 1 posterior notopleural bristle;
halteres white; distance between 2 cross veins;
only little more length of posterior cross vein;
edite triangle in male genetalia.

Distribution : India : Gujarat, Assam, Bihar,
Himachal Pradesh, Maharashtra, Orissa, Tamil
Nadu, Uttar Pradesh, West Bengal.

Family EPHYDRIDAE

Genus Paralimna Loew
75. Paralimna hirticornis de Meijere

1913. Paralimna hirticornis de Meijere, Bijdr. Dierk., 19 :
65.

Diagnosis : Underside of-head contrastingly
milky white; a velvety black spot present between
two antennae; mesonotum shining with velvety
black supra alar spot; fore femora with profuse
flatened bristles; venter of thorax and abdomen
wholly white.

Distribution : India : Gujarat, Tamil Nadu.

Elsewhere : Myanmar, Sri Lanka, Formosa,
Nepal, Pakistan, Philippines, New Guinea, West
Iran.
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Family HIPPOBOSCIDAE
Genus Hippobosca Linnaeus

76. Hippobosca variegata Megerle

1803. Hippobosca variegata Megarle, Appendix Cat. Insect.
: (14) (unpaginated).

Diagnosis : Head not impinged on thorax;
wings present, squama of wing fringed with short,
white pubescence; femora thickly covered with
long hairs, tibiae with scanty pubescence scattered
all over.

Distribution : India : Gujarat Cosmopolitan.

Family NYCTERIBIIDAE
Key to subfamilies of the NYCTERIBIIDAE

— Coxae 1 in profile at least 2.5 times as long as
wide; thoracic and abdominal ctenidia always
well developed, with coarse blunt teeth.

Parasitic on Megachiroptera.........................
........................................ CYCLOPODINAE

— Coxae 1 in profile at most 2 times as long as
wide, thoracic and abdominal ctenidia
occasionally absent, with slender pointed teeth.
Parasitic on Microchirotera ............cceceoeenee.
......................................... NYCTERIBIINAE

Key to the genera of the
subfamily CYCLOPODINAE

— Tibiae with 2 rings. Head moderately
compressed laterally. Palpi sleder, tapering
with a long terminal seta. Haltere grooves
open. Abdominal tergites v in male as long as
or longer than tergite iv. No rows of
specialized spines at the hind margin of
sternite v in male. Anal sclerite present or
absent in female.........cccocoviinniiiiinninn,

— Tibiae with 3 rings. Head flattened
dorsoventrally, palpi lateraally compressed
broad with short terminal seta. Haltere
grooves either open or partly or completely
closed by a covering flap. Abdominal tergites
v and vi in male always much shorter than
preceding tergites. Anal sclerite present in
female ......ccooeverveneennee. Cyclopodia Kolenati
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Genus Cyclopodia Kolenati
717. Cyclopodia sykesii (Westwood)

1834. Nycteribia sykesii Westwood. Proc. zool. Soc. Lond.,
2:137.

1981. Cyclopodia sykesii, Advani and Vazirani, Proc. zool.
surv. India, Occ paper 2 : 46.

Diagnosis : Vertex studded with short hairs;
eyes large with two ocelli on a round pigmented
base; palpi slender twisted distally; thorax flat, as
long as broad, posterior border with a row of
short hairs in the middle and a row of long hairs
at sides; legs long and slender, front coxae much
longer than broad and covered with short hairs
dorsally; tibiae with three rings and with long
and short hairs on dorsal and lateral surfaces; in
female tergite 2 highly chitinized, dark brown
colour, tergites 3-5 membranous, tergite 6 narrow
with long setae, tergite 7 conical and smooth; in
male tergite 1 small, tergite 2-4 broad, tergite 5-
6 narrow, all tergites bear rows of hairs and setae
dorsally and laterally, in male phallosome strongly
developed with a doesal sclerotized plate
anteriorly.

Distribution : India : Gujarat, Assam, Bihar,
Dadra & Nagar Haveli, Karnataka, Kerala,
Maharashtra, Orissa, Rajasthan, Tamil Nadu, Uttar
Pradesh, West Bengal.

Elsewhere : Myanmar, Maldive, Pakistan and
Sri Lanka.

Genus Leptocyclopodia Theodor
Subgenus Leptocyclopodia Theodor

78. Leptocyclopodia (Leptocyclopodia) ferrari
Serrarii (Rondani)

1878. Nycteribia ferrarii Rondani. Annali Mus. Civ Stor
Nat. Giacomo Doria, 12 : 151.

1981. Leptocyclopodia ferrari ferrari, Advani and Vazirani,
Rec. zool. Surv. India, Occ paper 2 : 49.

Diagnosis : Vertex bare except for 2-4 setae
on antero-dorsal margin; metasternum of thorax
lacking distinct posterior fringe; abdomen heavily
sclerotized and distinctly segmented between basal
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and apical sclerites; anterior margin of systernite
1+2 with quite deep and narrow notch or slit at
middle; male genital clasper of normal hardly
shorter than anal segments.

Distribution : India : Gujarat, Andaman Islands,
Andhra Pradesh, Maharashtra, Tamil Nadu, West
Bengal.

Elsewhere : Borneo, Cambodia, China, Java,
Malaya, Myanmar, Sri Lanka, Simeule Island,
Thailand and Vietnam.

Subfamily NYCTERIBIINAE
Genus Basilia Miranda Ribeire

Key to the subgenera of the
genus Basilia Miranda Ribeire

1. Eyes absent ......c.cccoconiviiinnnnn Tripselia Scott

—Eyes present ................. Paracyclopodia Scott

Genus Paracyclopodia Scott

79. Basilia (Paracyclopodia) roylii (Westwood)

1834. Nycteribia roylii Westwood, Proc. zool. Soc. Lond. 2
: 138

1981. Basilia (Paracyclopodia) roylii, Advani and Vazirani,
Rec. zool. surv. India, Occ. paper 2 : 55

Distribution : India : Gujarat, Bihar, Rajasthan,
Tamil Nadu, Uttar Pradesh.

Elsewhere :
Lanka.

Afghanistan, Pakistan and Sri

Subgenus Tripselia Scott
80. Basilia (Tripselia) blainvillii amiculata
(Speiser)

1907. Cyclopodia amiculata Speiser, Rec. Indian Mus., 1 :
296.

1981. Basilia (Tripselia) blainvillii amiculata Advani &
Vazirani, Rec. zool. Surv. India, Occ. Paper 2 : 55

Distribution : India :
Rajasthan, West Bengal.

Gujarat, Maharashtra,

Elsewhere : Indonesia, Java, Sumatara, Sri

Lanka.
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Family STREBLIDAE

The Streblidies of either sex are blood sucking
obligatory ectoparasite of bats like the
Nycteribiidae and exhibit almost similar habits.
The Gujarat State is known to hold 3 species
under different genera and subfamilies that are
usually host specific.

Key to subfamilies of the family STREBLIDAE

1. Sexes similar. Wings with 5 well selerotised
longitudinal veins and 2 cross veins. Anal veins

short, forming an anal cell or reduced or absent
.................................... BRACHYTARSINAE

— Sexes markedly different. Male with small
reduced head, free living. Female with head
capsule much reduced. Wings with 3 or 4 well

sclerotised longitudinal veins ........................
...................................... ASCODIPTERINAE

Subfamily BRACHYTARSINAE

Key to the genera of the
subfamily BRACHYTARSINAE

1. Eyes single faceted. Head rounded or conical
in profile, funnel shaped, without ventral
depression for the fore coxae. postvertex
extending between the laterovertices ............
................................ Brachytarsina Macquart

— Eyes absent. Head flattened, with ventral
depression for the fore coxae. Post vertex not
extending betwen laterovertices ...................
.................................. Raymondia Frauenfeld

Genus Brachytarsina Macquart

81. Brachytarsina sinhai Vazirani & Advani

1976. Brachytarsina sinhai Vazirani & Advani, Orient Ins.
10 (3) : 453.

Diagnosis : Head yellowish brown dorsally,
vertex laterally covered with sparse, long and short
setae, post vertex round with bearing short setae;
palpi oval, rounded anteriorly; thorax yellowish
brown; prescutum longer than scutum; scutellum
more or less triangular shaped with many long
and short setae, posterior legs stouter than other
pairs, all femora and tibiae covered with short
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setae dorsally and small and thin ventrally, fifth
tarsal segment very broad with 2 claws; costal
vein thickly setose, first longitudinal veins (R)
not parrallel with costal vein, second vein (R,,,)
strongly bent towards apex, third veins (R,,,) and
fourth vein (M ,)) parallel near wing margin,
abdomen without segmentations in both sexes
tergite 2 with 2 plates on either side bearing strong
setae on the surface and margins; proctiger cup-
shaped with 6 dorsal long, setae; sternite 1+2
fused, triangular, sternite 3-6 also fused.

Distribution : India : Gujarat, Rajasthan.

Genus Raymondia Frauenfeld
82. Raymondia (Brachyotheca) lobulata Speiser
1900. Raymondia lobulata Speiser. Arch. Natur- gesch., 66(1)

. 51,

1981. Raymondia (Brachyotheca) lobulata, Advani & vaziran,
Rec. zool. Surv. India, Occ. Paper 2 . 36.
Distribution : India :
Rajasthan, Tamil Nadu.

Gujarat, Punjab,

Elsewhere : Afghanistan and Malay.

Subfamily ASCODIPTERINAE
Genus Ascodipteron Adencamer
83. Ascodipteron namrui Maa

1965. Ascodipteron namrui Maa, J. Med. Ent., 1 : 311.

Diagnosis : Larger species, Gena broad,
broadly rounded nuteriorly with 40-55 pigmented
pegs. Theca in dorsal view markedly narrower
interiorly, truncate trianuglar, with straight sides.

Distribution : India : Gujarat, Rajasthan.

Elsewhere : Egypt, Israel.

Family MUSCIDAE

The member of the Family Muscidae are
commonly known as ‘Housefly’, showing more
affinity towards human inhabitants. They are small
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to medium sized flies, metallick or non-metalic in
colour.

Key to subfamilies

1. Pteropleuron at least with a few fine hairs ...
.................................................... MUSCINAE

— Pteropleuron base .................. PHAONIINAE

Subfamily MUSCINAE
Genus Musca Linnaeus
Subgenus Musca Linnaeus
84. Musca (Musca) domestica Linnaeus
1758. Musca domestica Linnacus, Syst. Nat. Ed.. 10 : 596.

Diagnosis : Four black vittae on thorax, inner
pair terminating towards posterior end, propleural
depression with fine setulose hairs; suprasquamal
ridge without black setulae, all post de strong;
mid tibia without av and ad setae.

Distribution : India : Gujarat, Andaman lslands,
Andhra Pradesh, Assam, Bihar, Goa, Himachal
Pradesh, Karnataka, Kashmir, Mahaarshtra,
Nagaland, Punjab, Tripura, Sikkim, Cosmopolitan.

Subfamily PHAONIINAE
Genus Atheriogona Rondani
Subgenus Atherigoan Randoni

8S. Atherigona (Atherigona) approximata
Malloch

1925. Atherigona approximata Malloch, Mem. Dep. Agric.
India (ent. Ser), 8 : 118.

1977. Atherigona (Atherigona) approximata, Hardy and
Delfinado, A4 Catalogue of the Diptera of the Oriental
Region, 3 : 492.

Diagnosis : Males have entirely yellow palpi,
inter frontalia and fore femur. Presence of several
errect anterodorsal hairs on segment 2-5 of the
fore tarsus. Subcosta without dark smudge. The
fore tibia is yellow in colour of which tip is more
darker. The abdominal tergites 2 and 5 lack dark
spots.
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Distribution : India : Gujarat Delhi, Gujarat,
Rajasthan and Tamil Nadu.

Family CALLIPHORIDAE
Key to the subfamilies

1. Base of stem vein of wing bare dorsally .......
......................................... CALLIPHORINAE

— Base of stem vein of wing with long fine
setulae dorsally........cccovviniiiiiniiniiiiininnnnns 22

2. Thoracic squama bare dorsally, subcostal
sclerite with fine pubescence ...... RHININAE

— Thoracic squama haired dorsally, subcostal
sclerite setulose ............... CHRYSOMYINAE

Subfamily CALLIPHORINAE
Genus Bengalia Robineau-Desviody
86. Bengalia torosa (Wiedemann)
1819. Musca torosa Wicdemann, Zool. Mag., 3 : 21.

Diagnosis : Body brown but much paler on
lateral margins of thorax; gena with short brown
setulae beyond anterior half, rest yellowish,
parafacialia with black setulae, vibrissae inserted
beyond mouth margin; fore femur without fringe
on anteroventral surface without distinct
protuberance, tergem 4 without median marginal
bristles.

Distribution : India : Gujarat, Tamil Nadu, West
Bengal.

Elsewhere : Formosa, Jawa, Pakistan,
Philippines, Sri Lanka.

Subfamily CHRYSOMYINAE
Genus Chrysomya Robineau-Desviody
87. Chrysomya megacephala (Fabricius)

1794. Musca megacephala Fabricius, Syst. Ent.. 4 : 312.

Diagnosis : Eyes in males with markedly
enlarged facets on upper 2/3rd, lower 1/3rd with
small facets, parafacialia and genae yellowish
orange, both covered with yellowish-white hairs,
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antennal segment 3 entirely orange, mesonotum
with 2 short, narrow longitudinal black stripes
anteriorly and a small black triangle on humeral
callus; abdomen greenish-blue with purple
reflection, male hypopygium slightly projecting,
superior elasper much reduced and lightly
chitinized.

Distribution : India : Gujarat (Present record).

Subfamily RHINIINAE
Genus Stomorhina Rondani
88. Stomorhina discolor (Fabricius)
1794. Musca discolor Fabricius, Syst. Ent., 4 : 320.

Diagnosis : Antenna and palpus brown, wing
with cell Res Narrowly open; abdomen yellowish
with black bands posteriorly on terga 1 and 2 and
with a median longitudinal black stripe.

Distribuiton : India : Gujarat, Arunachal
Pradesh, Assam, Bihar, Kerala, Manipur,
Meghalaya, Tripura, Uttar Pradesh, West Bengal.

Elsewhere : Other parts of the Oriental region;

Molucas.

Family SARCOPHAGIDAE

The Sarcophagidae or ‘flesh flies” are generally
found on vegetation, flowers, excrement or
decaying plant and animal materials. Larvae
generally are saprophagus or coprophagous.

Subfamily SARCOPHAGINAE
Genus Parasarcophaga Johnston & Tiegs

Key to the subgenera of
Parasarcophaga Johnston & Tiegs

1. Ventralia not pedunculated ................c...........
.............................. Liosarcophaga Enderlein

— Venttralia pedunculated ..............c.cccccevenen.
.............. Parasarcophaga Johnston & Tiegs

Key to species of subgenus
Parasarcophaga Johnston & Tiegs

1. Palpi and genital segment 2 black; sternite 5
without uniformly wide arm

........................
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.......................................... albiceps (Meigen)

— Palpi yellow and genital segment 2 red; sternite
5 with uniformly wide arm ..........................
.................................... hirtipes (Wiedemann)

89. Parasarcophaga (Parasarcophaga) albiceps
(Meigen)

1826. Sarcophaga albiceps Meigen, Syst. Beschr. europ.
Zweifl. Insekt., 3 : 22

1977. Parasarcophaga (Parasarcophaga) albiceps Hardy and
Delfinado. A Catalog diptera of the Oriental Region,
3: 571

Material examined : Junagarh district : 3 exs.,
Veraval, Garakmandi, coll. ANN.T. Joseph,
16.vii.1988; Rajkot district : 2 exs., Targharia,
coll. ANN.T. Joseph, 21.viii.1988.

Distribution : India : Wide spread in India.

Elsewhere : China, Kalimantan, Malaysia, Nepal,
Philippines, Ryukyu Island, Taiwan and Thailand,
Bismarck Archipelago, Europe, Hawaii, Israel,
Japan, Korea, New Britain, New Guinea, Soloman
Is. and Turkey.

90. Parasarcophaga (Parasarcophaga) hirtipes
(Wiedemann)

1830. Sarcophaga hirtipes Wiedemann, Auss. Zweifl. Ins. 2
: 361.

1977. Parasarcophaga (Parasarcophaga) hirtipes, Hardy and
Delfinado, 4 Catalog of the Diptera Oriental Region
3: 571

Distribution : India : Gujarat, Karnataka,
Punjab, Rajasthan, Tamil Nadu.

Elsewhere : Egypt, Europe and Palaerctic Asia.

Subgenus Liosarcophaga Enderlin

91. Parasarcophaga (Liosarcophaga) dux
(Thomson)

1868. Sarcophaga dux Thomson, K. Svenska Fregatton.
engenies Resa, Dipt., 2 : 534.

1979. Parasarcophaga (Liosarcophaga) dux, Nandi, Oriental
Ins. 13 (1-2) : 190.
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Diagnosis : Lateral verticals wanting; propleura
bare, single presutural acrostichals, posterior
dorsocentrals 5, the anterior 3 weak; mid femur
with comb and fringe at base, hind tibia double
fringed; apex of paraphallus pointed with a
subapical process having bifurcated apex.

Distribution : India : Gujarat, Andaman Islands,
Andhra Pradesh, Arunachal Pradesh, Assam,
Bihar, Chandigarh, Delhi, Goa, Haryana, Himachal
Pradesh, Jammu & Kashmir, Kerala, Maharashtra,
Meghalaya, Mizoram, Nagaland, Orissa, Punjab,
Rajasthan, Tamil Nadu, Tripura, Uttar Pradesh and
West Bengai.

Elsewhere : Australia, Bangladesh, China, E.
Malaysia, Hainan Isaland, Jawa, Japan,
Kalimantan, Korea, New Guinea, Ryukyu Island,
Sri Lanka, and Taiwan.

Family TACHINIDAE

Known as “tachina” flies, the tachinids are free
living as adults visiting flowers and vegetation
while the larvae are obligatory endoparasites
mainly of insects. Quite a few have been employed
as biological control agents against different insect
species but a few others, the so called “oosy”
flies cause serous damage to sericultural industry.

11 species under 10 genera representing 3
subfamilies of this family are knwon from Gujarat
mainly through the works of Crosskey (1976,
1977).

Key to the subfamilies of family TACHINIDAE
1. Prosternum hairy...........coeeoeene.. GONIINAE
— Prosternum bare ...........cccooiiii 2

2. Arista bare; facial ridge and paafacial bare;
reclinate orbital setae absent or inconspicuous;
presutural intra alars setae absent; only 2 post
intralar setae present; abdominal tergites T, ,
not excavate to hind margin.... PHASIIINAE

— Forms without such combination of characters
present simultaneously .......... TACHININAE
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Subfamily PHASIINAE
Tribe Cylindromyiini
Genus Cylindromyia Meigen

92. Cylindromyia wiedemanii Crosskey

1819. Ocyptera bicolor Wiedemann, Zool. Mag. Kiel, 1 (3)
1 37.

1976. Cylindromyia wiedemanni Crosskey, Bull. Brit. Mus.
(nat. Hist.)Ent., 26 (suppl.) : 170.

Diagnosis : Palpi absent; propleuron haired or
bare; cell Rs with well developed petiole; basal
node of R4+5 with tiny inconspicuous hairs;
abdomen cylindrical or sub fuciform.

Distribution : India : Gujarat, Kerala, Tamil

Nadu.

Elsewhere : Sri Lanka and Southern Yemen.

Subfamily TACHININAE

Tribe Voriini

Key to the genera of tribe Voriini

1. Parafacial with a strong procitinate setae at
upper end near lower most frontal seta; arista
with its second segment not elongate..........
............................. Voria Robineau-Desvoidy

— Parafacial bare at its upper end; arista with its
second segment at least twice as long as broad
............................... Hpystricovoria Townsend

Genus Hystricovoria Townsend

93. Hystricovoria bakeri Townsend

1928. Hystricovoria bakeri Townsend, Philipp. J. Sci. 34 :
39s.

Diagnosis : Parafacial bare; eyes bare; facial
ridges bare but for the small setulae near vibrissae;
prosternum bare; M2 appendix shorter than second
section of M between m-cu and the bend.

Distribution : India : Gujarat, Uttar Pradesh,
Tamil Nadu.
Elsewhere : Western Australia, Ethiopian

region, Philippines.

State Fauna Series 8: Fauna of Gujarat

Genus Voria Robineau-Desvoidy

94. Voria ruralis (Fallen)

1810. Tachina ruralis Fallen, K. Venkska Vetensk Akad.
Handl. (2), 31 : 265.

1976. Veria ruralis Crosskey, Bull, Brit. Mus. (nat. Hist)
Ent., 26. (Suppl.) : 188.

Diagnosis : Head black, brown or peristome,
covered with greish hairs on forehead and back
of head; labium blackish antennae and thorax
black; arista thickened for about half its length,
the second segment not elongate; parafacial with
one or more proctinate setae at the upper end.

Distribution : India : Gujarat, Assam,
Karnataka, Kashmir, Uttar Pradesh.

Elsewhere . Australia, America (North and
South), Carasia, Ethiopian region, Japan, Mexico,
Nepal, New Gunea, Pakistan and Taiwan.

Subfamily GONIINAE

Key to the tribes of subfamily GONIINAE

1. Prealar setae short and weak, usually shorter
than first post intra alar seta and much shorter
than first post dorsocentral seta ...................

— Prealar seta moderately or vey strong in relation
to the size of the other mesonotal setae, much
longer than first post intra alar seta and
usually longer than first post dorsocentral seta.

2. Frons exceptionally broad, ocellar setae
reclinate ........ccooeevvveeevnceciecrene GONIINI

— Frons narrow or only moderately broad, ocellar
setae proclinate or absent...........ccccoeveenee. 3

3. Eyes very large, occupying almost the whole
side of the head, the gena reduced to a narrow
strip below the eye that is not as deep as the
width of the third antennal segment or of the
frons c...coevcevnrcr e, CARCELIINI

— Eyes relatively smaller, genal depth at least as
much as the width of the third antennal
segment or of the frons............ccccvvveneee. 4
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4. Vibrissae inserted at a level above that of the
epistomal margin. Inner posterior angle of the
lower calypter well developed with inner
margin abutted closely against seutellum .....
.................................................... STURMIINI

— Vibrissae inserted on a level with a epistomal
margin. Inner posterior angle of lower calypter
usually rather rounded with inner margin not
closely following the edge of the scutellum
...................................................... ERYCIINI

Tribe Siphonini
Genus Peribaea Robineau-Desvoidy

Key to the species of the genus
Peribaea Robineau-Desvoidy

1. Setulae on upper surface of Ist vein not
extending from apex to the point of bifurcation
of 2nd and 3rd vein.......... suspecta Malloch

— Setulae on upper surface of 1st vein extending
from apex to the point proximal to bifurcation
of 2nd and 3rd vein.... orbata (Wiedemann)

95. Peribaea orbata (Wiedemann)

1830. Tachina orbata Wiedemann, Aussereuropaische
zweiflugelige Insekten, 2 : 336

1976. Peribaea orbata, Crosskey, Bull. Brit. Mus. (nat. Hist,)
Ent. 26 (seppl.) : 213.

Distribution : India : Gujarat, Andhra Pradesh,
Assam, Kerala, Madhya Pradesh, Rajasthan, Tamil
Nadu, West Bengal.

Elsewhere : Indonesia, Africa, Australia,
Malaysia, Melanesia, Micronesia, Middle East,
Philippines, Sri Lanka and Thailand.

96. Peribaea suspecta (Malloch)
1924. Actia suspecta Malloch, Ann. Mag.Nat. Hist. (9) 13 :

409.

1976. Peribaea suspecta, Crosskey, Bull. Brit. Hus. (nat.
Hist.) ent., 26 (Suppl.) : 214.

Distribution : India : Gujarat Bihar, Gujarat,
Maharashtra; Sudan and Uganda.
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Tribe Carceliini
Genus Carcelia Robineau Desvoidy
Subgenus Senometopia Macquart
97. Carcelia (Senometopia) illota (Curran)
1927. Zenillia illota Curran, Bull. ent. Res., 17 : 328.

1977. Carcelia (Senometopia) illota Hardy and Delfinado, 4
Catalogue of the Diptera of the Oriental Region, 3 :
669.

Diagnosis : Eyes haired; hind coxa bare on
the posterodorsal surface; mid tibia without a
submedian v seta. Humeral callus with the three
main seta standing in a line or almost so; four
post dc setae; intermediate abdominal segment
without discal seta.

Distribution : India : Gujarat, Karnataka,
Madhya Pradesh, Maharashtra, Tamil Nadu, West
Bengal.

Elsewhere : Tanzania.

Tribe Sturmiini
Key to the genera of tribe Sturmiini

1. Eyes densely haired ... Sturmiopsis Townsend

Genus Cadurcia Villeneuve
98. Cadurcia lucens Villeneuve
1926. Cadurcia lucens Villeneuve, Revue zool. afr. 14 : 244.

Diagnosis : Black with shining thorax;
abdomen extensively covered with white
pollinocity on T4 and T5; ocellar setae strong; 3
stpl setae; eyes bare or almost so, mid tibia with
one ad setae; second supra lars seta reduced and
weaker than pre alar seta.

Distribution : India :

Pradesh.

Gujarat, Punjab, Uttar

Elsewhere : Indonesia, Mauritius, Nigeria,
Southern Africa.



156

Genus Sturmiopsis Townsend

99. Sturmiopsis inferens Townsend

1916. Sturmiopsis inferens Townsend, Proc. U.S. natn. Mus.
51 (No. 2152) : 313.

Diagnosis : Small and broad; thorax and
abdomen black; later brownish beneath; inter
segmental joints yellowish; head with two or three
pairs of reclinate orbital setae; eyes densely haired,;
parafacial completely haired.

Distribution : India : Gujarat, Andhra Pradesh,
Assam, Bihar, Himachal Pradesh, Karnataka,
Maharashtra, Orissa, Tamil Nadu, Uttar Pradesh.

Elsewhere : Indonesia, Malaysia and Nepal.

Tribe Goniini
Genus Goniopthalmus Villeneuve

100. Goniopthalmus halli Mesnil

1956. Goniopthalmus halli Mesnil, In Linder, Fliegen
Palaearkt Reg., 64g : 548.

Diagnosis : Head thorax and scutellum
yellowish; abdomen black, reddish on sides;
parafacial bare; scutellum with two pairs of
marginal setae (basal and subapical); facial ridges
setose on most of their height; three stpl setae.

Distribution : India : Gujarat, Karnataka, Tamil
Nadu.

Elsewhere : Africa and Yemen.

Tribe Eryciini
Key to the genera of the tribe Eryciini
1. Eyes haired ... Pseudoperichaeta Br. & Berg.

— Eyes bare.........cccccoveenens Nealsomyia Mesnil

Genus Nealsomyia Mesnil

101. Nealsomyia rufipes (Villeneuve)

1937. Alsomyia rufipes Villeneuve, Bull. Annls. Soc. ent.
Belg 77 : 407.

1976. Nealsomyia rufipes Crosskey, Bull Brit. Mus. (nat.
Hist.) Ent., 26 (Suppl.) : 251.
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Diagnosis : Arista normal not thickened on
more than half its length; basal segments short;
eyes haired; two or three sternopleural setae;
second costal sector bare ventrally; abdomen
yellow, broad little arched, without discal setae;
female abdomen orange reddish.

Distribution : India :
Punjab, Tamil Nadu.

Gujarat, Karnataka,

Elsewhere : Pakistan.

Genus Pseudoperichaeta Bracier & Bargenstorm

102. Pseudoperichaeta indica (Gardner)
1940. Euhapalivora indica Gardner, Indian J. Ent. 2 : 179.

1976. Pseudoperichaeta indica, Crosskey, Bull. Brit. Mus.
(nat. Hist) Ent., 26 (suppl.) : 152,

Diagnosis : Eyes hairy; parafacial bare; four
sternopleural setae; facial ridge setulose on more
than half its height; apical scutellars setae directed
upwards or half upwards; second supra alars setae
weak; much shorter than the preapical setae.

Distribution : Gujarat, Maharashtra.

Family GASTEROPHILIDAE

The Gasterophilidae or ‘botflies’ as adults are
rarely encountered but the larvae are found as
parasites of some animals like equines and
elephants.

Subfamily GASTEROPHILINAE
Genus Gasterophilus Leach

103. Gasterophilus pecorum (Fabricius)

1794. Oestrus pecorum Fabricius, Ent. syst., 4 : 230

1985. Gasterophilus pecorum, Datta & Pal. Journ. Beng.
Nat. Hist. Soc. 4 (2) : 96-110.

Diagnosis : Media of wing (M) straight. Lower
marginal cross vein not developed; wings entirely
dark or with broad and deep blackish or brownish
infuscations.

Distribution : India : Gujarat, Punjab and Uttar
Pradesh.

Elsewhere : Palaerctic and Ethiopian regions.
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Family OESTRIDAE

The Oestridae commonly known as ‘Warble
flies’ The larvae of this group usually lives as a
subcutaneous parasite in the bodies of mammals.

Subfamily HYPODERMATINAE

Key to the genera of the
subfamily HYPODERMATINAE

1. First posterior cell narrowly open ................
.................................. Przhevalskiana Grunin

— First posterior cell distinctly closed or even
petiolate .........ccceeuenne, Hypoderma Latreille

Genus Przhevalskiana Grunin

104. Przhevalskiana silenus (Brauer)

1858. Hypoderma silenus Brauer, Verh. Zool. bot. Ges. Wien.
8 : 460.

1977. Przhevalskiana silenus Hardy and Delfinado. A
Catalogue of the Diptera of the Oriental Region 3 : 701.

Distribution : India : Gujarat Bengal, Gujarat,
Himachal Pradesh, Kashmir, Punjab.

Elsewhere : Pakistan, Palaearctic region.

Genus Hypoderma Latreille

105. Hypoderma lineatum (Villers)
1789. Oestrus lineatum Villers, Linn. Ent., 3 : 349

1977. Hypoderma lineatum, Hardy and Delfinado. A
Catalogue of the Diptera of the Oriental Region 3 :

700.

Distribution : India : Gujarat, Himachal
Pradesh, Kashmir, Madhya Pradesh, Maharashtra,
Punjab, Rajasthan, Tamil Nadu, Uttar Pradesh,
West Bengal.

Elsewhere : Pakistan, Hawaii and Holarctic

region.

Subfamily OESTRINAE
Genus Cephalopina Strand
106. Cephalopina titillator (Clark)

1816. Oesrus titillalor Clark. Suppl. Sheet : 4.
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1977. Cephalopina titillalor, Hardy and Delfinado, 4
Catalogue of the Diptera of the Oriental Region. 3 :
701.

Diagnosis : Front and face nearly parallel sides,
upper part dull greenish gray, having on each side
three rather bright, orange brown, elongate spots
narrowly out lined with whitish grey, antenna with
first two joints very small, pale yellowish, whole
dorsum more or less dusted with golden yellow.
Wings nearly colourless.

Distribution : India : Gujarat, Punjab, Sikkim.

Elsewhere : Pakistan, Middle East, North &
North-east Africa.

SUMMARY

Diptera fauna of Gujarat so far knwon, holds
apptoximately 106 species under 70 genera
partaining to 25 femilies that represent only about
1.73% of the species (total 6,093) and 6.51% of
the genera (total 1,075) of known Diptera fauna
of the Indian Union. Considering the total area of
the state (about 1.96 lakh sq. kms) which is
approximately 5.9% of that of Indian Union (about
32.87 sq. kms), therefore, Diptera founa of the
State appears to be rather scanty. Uniform
topographic and climatic features prevailing in
the state possibly accounts for such derth of faunal
component as well as the near absence of
endemism in it. 4 species, 2 each from families
Culicidae and Asilidae representing 3.77% of total
species strength of the state are endemic while 5
species, one each from families Culicidae,
Tephritidae, Hippoboscidae, Muscidae and
Tachinidae occurring in the state (approximately
4.7% of the total) are cosmopolitan in distribution.

Faunal affinity of the state with areas outside
Oriental region appears to be maximum with
Palaearctic region since 39 species occuring in
the state (representing nearly 38.67% of the total)
are common to that region and the palaearctic
affinity is also prevalent in almost all the families
represented in Gujarat fauna. 22 Species occurring
in the state belongs to families Culicidae,
Bombyliidae, Syrphidae, Sepsidae, Ephydridae,
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Calliphoridae, Sarcophagidae and Tachinidae (i.e.,
approximately 20.75% of the total) are common
to Australia, Philippines, New Guinea and/or
Pacific islands while only 16 species belonging
to families Culicidae, Syrphidae, Muscidae,
Gastrophilidae, Sarcophagidae and Tachinidae are
common to Ethiopian fauna (about 15.1% of the
total no. of species).

Within Oriental region, it is interesting to note
that, commonness of faunal element of the state
of Gujarat is maximum with northern India (57
species, i.e., approximately 53.77% of total)
closely followed by southern India/Sri Lanka (52
species, i.e., 49% of total). 36 species (i.e.,
approximately 34% of total) and 28 species (i.e.,
approximately 26.4% of total) are common to
Indo-china and Malaysia respectively.

Family Culicidae and Asilidae, each
represented by 17 species (16.03% of the total)
are best represented families in the Diptera fauna

State Fauna Series 8: Fauna of Gujarat

of Gujarat, followed by Bombylidae (15 species,
i.e., 14.15% of the total), Tachinidae (11 species,
i.e., 10.37% of the total), Syrphidae (7 species,
i.e., 6.6% of the total), Sepsidae and Nycteribidae
(4 species each, i.e., 3.77% of the total) and
Strebtidae, Calliphoridae, Oesteridae and
Sarcophagidae (3 species each, i.e., 2.83% of the
total). Rest of the families are represented by 1 or
2 species in the Diptera fauna of Gujarat.
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INSECTA : HYMENOPTERA : FORMICIDAE

NEENA TAK AND N. S. RATHORE
Desert Regional Station, Zoological Survey of India, Jodhpur - 342 005

INTRODUCTION

Among all the wide variety of insect life on
earth, ants are one of the few forms universally
recognised. This is because they are found in all
terrestrial habitats such as seacoasts, deserts, deep
in the soil and tips of the trees. They modify their
immediate surroundings to suit their needs.

Ants have the most highly organised social
life among all the insects. The major factor
responsible for their ecological success is division
of labour. They live in well-established community
with hundreds and thousands of individuals of
distinct forms.

In spite of ants being so common no
information is available on them from Gujarat
state.

Binghams (1903) fauna is the main source of
knowledge on ants. Rothney (1889) published an
extensive notes on ants of Bengal whereas
Wroughton (1892) provided a good account on
Formicidae mainly from Maharashtra. Chapman
and Capco (1951) published a checklist of the
ants of Asia. Roonwal (1975) discussed the plant
pest status of Dorylus orientalis. Chhotani and
Ray (1976) described the hymenopterous fauna
of Rajasthan. Chhotani and Maiti (1977) worked
on the ants of Andaman Islands. Pajni and Suri
(1978) reported the Formicid Fauna of
Chandigarh. Mathew (1980, 1983, 1984, 2000)
dealt with the ants of North-east India. Sharma
(1981) gave a short note on the ant of desert area.
Gadagkar (1983) gave the species richness and
diversity of Western Ghats,. Karnataka. Ali (1991)
reported the ants fauna of Karnataka. Tiwari

(1994, 1997, 1998) has worked on ants of South
India and Delhi. Sunil Kumar (1997) worked the
ant species richness of Bangalore whereas Rastogi
gave the observations on ants behaviour in
Bangalore. Bolton (1995) has dealt with taxonomic
and zoogeographical census of the extant ant taxa
(Hymenoptera : Formicidae). Bharti (2001) has
given a checklist of ants of Northwest India. Tak
(1995, 1996, 2000, 2001) has dealt with the ants
of Rajasthan.

The present studies are based on the material
collected by Dr. N. S. Rathore, Dr. Ram Sewak,
Dr. R. N. Bhargava, Dr. V. C. Agarwal, Dr. R. C.
Sharma, Dr. R. K. Singh, Dr. T. G. Vazirani and
Dr. D. S. Mathur of DRS, ZSI during their
faunistic surveys to different districts of Gujarat.
We are grateful to them.

Abbreviation used

N. S. Rathore N.S.R.

R. Sewak R.S.
R. N. Bhargava R.N.B.
V. C. Agarwal V.C.A.

R. C. Sharma R.C.S.

R. K. Singh RK.S.

T. G. Vazirani T.G.V.

D. S. Mathur D.S.M.

The manuscript deals with 41 ants species

belonging to 20 genera under seven subfamilies
of family Formicidae of order Hymenoptera.

All the 41 species of ants are new records
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