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INTRODUCTION

General

Termites (Isoptera) are social insects. They are well known
destroyers of all types of cellulose materials and are serious pests of
agriculture, forestry, constructional timbers in buildings and stored
products, and are of considerable economic importance.

In India, the taxonomy of these important insects has received
somewhat proper attention only recently. A good amount of work on
faunistics and revisionary studies, zoogeography, biology and ecology has
been done. With regard to faunistics, the fauna of eastern states of
India (Assam, etc.) (Roonwal and Chhotani, 1962 a), West Bengal (Maiti,
Ph.D. thesis), South Bihar (Mathur and Thapa, 1963), Rajasthan
(Roonwal and Bose, 1964), North-Western Himalayas (Chatterjee and
Thakur, 1967) and Andaman and Nicobar Islands (Roonwal and Bose,
1970), have been enquired into. Although the first ever taxonomic work
on Indian termites was carried out in southern India (Konig, 1779), a
detailed study of the termite fauna of southern India had not been under-
taken so far. This part of peninsular India, comprises parts of Andhra
and Karnataka states, Tamil Nadu and Kerala states and the centrally
administered areas of Pondichery, Karikal, Mahe and Goa.

The present work is the first ever detailed study of the fauna of
southern India. For this study, the author has generally confined to
collections from the southern-most point (i.e., Kanyakumari) at 8°04'N
to 16°N lat. and between 73°30' to 81°12'E long.

Topography and Climate of Southern India
(i) Topography and soil :

Southern India or the Indian peninsula is bounded by Bay of Bengal
in the East, the Arabian Sea on the West, the Indian Ocean in the South
and Satpura and Vindhya Ranges in the North. The farthest point in
the South is Kanyakumari, which lies at 8°04’N lat., and 77°36'E long.
The peninsula has Western Ghats on the West, which rising steeply from
the narrow coastal plains, reach to greater heights of more than 1,200 m
above mean sea-level in certain parts and to more than 2,000 m in the
South in the Nilgiris, the Anamalai and Cardamom hills, the highest
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peak being at an alt. of 2695 m above mean sea-level in the Anamalai
Hills. The general slope of the land is towards the East and as such the
Eastern Ghats are much lower than the mountains on the Western side.
The Deccan Plateau lies at the centre and is generally 300 m high,
rising to more than 600 m in southern Deccan. On the East are wide
eastern coastal plains with the high Shevaroys, Javadi and Pachmalai
hills.

The Western coastal plains have numerous short and rapid flowing
streams, , some forming lagoons, a characteristic feature of the Malabar
Coast. The eastern plains below 16°N have only one large river of
importance, the Kaveri, and a few small ones, the Penner, the Palar and
the Vagai. These are also fairly fast flowing as they flow towards the
sloping plateau, All these rivers are seasonal and depend entirely on the
monsoon rains.

The peninsula has been a stable land-mass since the very ancient
times, at least the Pre-cambrian and consists of highly metamorphosed
rocks like gneisses and schists of the Archaean system.

The deltas in Tamil Nadu and Kerala states are alluvial. The
deccan lavas, some rocks in Tamil Nadu and parts of Corommandel
Plains have regur soils while the major portion of the Peninsula has red
soil found on the Archaean Crystalline rocks.

(i) Climate and vegetation

Southern India has a fairly hot climate. The hottest months are
April-May when the maximum temperature varies from 32-40°C in
different parts. The coldest months are December-January when the
maximum temperature varies between 27-30°C. The Malabar Coast has
fairly uniform temperature during the year varying between 28-32°C, in
Deccan between 30-40°C and in the south-east between 29-37°C.

Both south-west and north-east monsoons are active in southern
India. The south-west monsoon is more active, giving heavy rains in the
Malabar Coast and Western Ghats and little in Deccan and eastern
coast. The north-east monsoon gives rain in the eastern coastal areas.
The average annual rainfall is more than 2500 mm in Malabar Coast and
Western Ghats, about 900 mm in Karnataka and south-east Tamil Nadu
and about 600 mm in Deccan.

Western Ghats being very wet have tropical evergreen forests. On
the eastern side of these ghats are found dry deciduous hill forests and
some subtropical evergreen forests in the Shevaroys.
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History and Present Position of Termite Fauna of
Southern India

(i) History :

The first work done on Indian termites is that by Konig (1779).
He made some interesting field observations in southern India on a
mound-building termite (referred to as ““Termes fatalis Konig”, but is
probably Odontotermes redemanni, vide Roonwal, 1970), Anacanthotermes
viarum (=Termes viarum), Macrotermes convulsionarius (=Termes
convulsionarii) and a nasute termite. The latter termite, along with a
collection from Sri Lanka, he named as “Termes monoceros”’ which is
now referred to the genus Hospitalitermes (Nasutitermitinae).
Unfortunately, his specimens from southern India are lost and as the
species Hospitalitermes monoceros is confined to Sri Lanka, Konig (1779)
very probably had some other nasute termite before him from southern
India. He gave drawings and a fairly good description of the mound
building termite, a short description and figures of the worker of
Anacanthotermes viarum and a very short description of M. convulsio-
narius. The latter two species were treated as ‘“species negligenda’ by
Holmgren and Holmgren (1917). Hagen (1858) in his ‘“Monographie
der Termiten” recorded the four species of K¢nig from southern India,
including Hospitalitermes monoceros which is endemic to Sri Lanka and
referred the species convulsionarius and viarum to the genus Hodotermes
and fatalis and monoceros to the genus Termes. Desneux (1904) in
““Genera Insectorum’’ placed convulsionarius and viarum in the genus
Hodotermes (subfamily Calotermitinae) with doubt, fatalis in Termes
(Termes) in the sub-family Termitinae, and stated monoceros to be
restricted to Sri Lanka only. There was no further addition to our
knowledge of southern Indian termites till Holmgren described Eremo-
termes paradoxalis (1912) and Calotermes (Neotermes) assmuthi and
Odontotermes (Odontotermes) bangalorensis (1913a). Holmgren (19135)
in his studies on the termites of the oriental region, while recognizing
his above three species, recorded Odontotermes fatalis (Hagen) (= Termes
fatalis) from southern India with doubt and reported restricted distribu-
tion of Hospitalitermes monoceros to Sri Lanka. There Holmgren (1913b)
did not take into account the species conyulsionarius Konig. The species
Odontotermes bangalorensis has been recently synonymised with O. obesus
(Rambur) (Krishna, 1965).

While working out a large collection of termites from India,
Holmgren and Holmgren (1917) described 20 new species and recorded
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another 14 already known ones, referring them to different genera and
subgenera, from southern India. Subsequently some of their species
have undergone taxonomic changes. The subgenera Anacanthotermes,
Neotermes, Glyptotermes, Euhamitermes, Speculitermes, Grallatotermes
and Trinervitermes have been raised to generic level ; all the species
belonging to the different subgenera of Odontotermes are now referred to
the composite genus Odontotermes ; and the Eutermes (Eutermes), the
Mirotermes (Mirotermes) and the Capritermes species are now placed
under the genera Nasutitermes, Angulitermes and Dicuspiditermes, res-
pectively. The species Termes estherae Desneux is placed under Macro-
termes ; Microtermes anandi is synonymised with M. obesi and Trinervi-
termes heimi with T. biformis ; and that Microcerotermes heimi occurs
only in Pakistan and ‘Vorderindien’ (probably Bombay).

Silvestri (1922) described Capritermes distortus which is now placed
in the genus Labiocapritermes Krishna. Snyder (1933) described Hetero-
termes malabaricus and Nasutitermes (Rotunditermes) anamalaiensis and
the imago of Nasutitermes (Nasutitermes) fletcheri (Holmgren and
Holmgren) from southern India ; the species anamalaiensis and fletcheri
being now referred to the genus Nasutitermes. The same author (1934)
described Microcerotermes cameroni, Nasutitermes (Nasutitermes) brunneus
and Nasutitermes (Hospitalitermes) madrasi, the latter two species being
referred to the genera Nasutitermes and Hospitalitermes, respectively.

Margabandhu (1934) in his catalogue of Indo-Ceylonese termites,
recorded 39 species from southern India and added the two more species
described by Snyder (1933), in his supplementary list (1935). He followed
Holmgren (1911) for classification in his earlier, and Snyder (1933) in his
later, publications. Snyder (1949) in the catalogue of world termites,
recorded 45 species from southern India.

Rattan Lal and Menon (1953) published a catalogue of the termites
of the Indian subregion. They, it appears, did not care to take note of
Snyder’s (1949) publication, since from their publication proper identity
and assignments of the species, are difficult to ascertain. In this connec-
tion it may be pointed out that Snyder’s (1949) work is the most
generally accepted one even today. It has also been pointed out that the
species fletcheri and obtusus described under Mirotermes by Holmgren
and Holmgren (1917) and later placed under Termes by Snyder (1949)
belong to Angulitermes (Ahmad, 1958 and Mathur and Sen-Sarma, 1961)

and that Trinervitermes rubidus (Hagen) does not occur in India (Prashad
and Sen-Sarma, 19665)
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Also as many as seven known species (Cryptotermes dudleyi,
C. havilandi, Coptotermes ceylonicus, Odontotermes feae, O. horni
O. redemanni and Hypotermes obscuriceps) have been recorded and
another 46 species described from southern India by various workers,
since Snyder (1949).

A complete list of the species occurring in southern India and as
recorded here in the present work, is given below at the end (Appendix-I)

(ii) Present position :

The author examined and studied a large collection of all the castes
of the so far known species (except otherwise stated) and the observations
are as follows :

Family KALOTERMITIDAE

So far only 14 species under five genera were known from southern
India. The present study has revealed the occurrence of 18 species
under these five genera, viz., two belonging to genus Postelectrotermes,
eight to Neotermes (including 4 new ones), one to Glyptotermes, three to
Procryptotermes and four to Cryptotermes. On examination of the types
of Glyptotermes coorgensis present in the AM.N.H., New York and of
G. nigrifrons Mathur and Sen-Sarma, it has been found that the two
species are synonymous.

Family HODOTERMITIDAE

Two species of the genus Anacanthotermes were previously known,
(viz., rugifrons Mathur and Sen-Sarma, and viarum (Konig). On
examination of a large collection it has been found that the two species
are difficult to be separated.

Family STYLOTERMITIDAE

Only one species i.e., Stylotermes fletcheri Holmgren and Holmgren,
of this family is known from southern India. This family was described
as a subfamily of Rhinotermitidae but has recently been raised to family
rank (for discussion vide infra)

Family RHINOTERMITIDAE

Only five species of this family are known. Prorhinotermes flavus
Bugnion and Popoff has been recorded from Mangalore, Western Coast,
Karnataka state recently (Bose and Maiti, 1976). The species of the
genus Prorhinotermes are insular in distribution and the record of the
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occurrence of P. flavus Bugnion and Popoff, on the Indian mainland, is
of interest as it has been collected from a semi-wild habitat.

Family TERMITIDAE

This family comprises of four subfamilies i.e., Apicotermitinae,
Termitinae, Macrotermitinae and Nasutitermitinae.

In the present day concept of the subfamily Apicotermitinae (vide
infra) only one species of genus Euhamitermes i.e., Euhamitermes indicus
Holmgren and Holmgren was recorded from southern India by Snyder
(1949). Since then 8 more species, including Eurytermes buddha Bose
and Maiti (1966), have been added. Here one more mnew species,
Speculitermes emersoni, from a collection of imagos and workers from
Kerala, available from the American Museum of Natural History, has
been described.

In Termitinae only five species were known from southern India,
according to Snyder (1949). The genera Eremotermes and Microcero-
termes (with three species each from southern India) have been
transferred to this subfamily (Sands, 1972). Nine more species including
Microcerotermes ganeshi, described here as new, and a few newly
recorded species have been added since Snyder (1949). So, now as many
as 20 species are known to occur in this part of the country. It is now
known that Dicuspiditermes incola is confined to Sri Lanka and that the
specimens from India determined as D. incola belong to the species, D.
fletcheri. In the present study the two species i.e., Dicuspiditermes
gravelyi known from Maharashtra, India and Pericapritermes ceylonicus
from Sri Lanka, have been recorded from southern India, for the first
time. A large collection of Pericapritermes ceylonicus from Sri Lanka,
present in the American Museum of Natural History, New York, was
studied when it was found that this is a very variable species. The
specimens referred to this species from southern India are generally larger
but fall in the range of variation.

Of Macrotermitinae, Snyder (1949) recorded 14 species. Five more
species (including two described by the author in 1975) and three known
ones have been recorded afterwards. Of these, Odontotermes
bangalorensis is a synonym of O. obesus, and O. parvidens does not occur
in southern India. In the present study instead of conmsidering Macro-
termes convulsionarius Konig as a synonym of estherae, the latter has
been put under synonymy of the former. The species Odontotermes
malabaricus is treated as ‘species negligenda’, since the collection from
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which it was described, on examination has been found to belong to the
species O. ceylonicus Holmgren in part, and in part to O. assmuthi
Holmgren. The species O. meturensis Roonwal and Chhotani has been
found to be synonymous with O. ceylonicus which is reported here from
Southern India. O. obesus and O. redemanni have been found to be very
close to each other and are difficult to separate, however, they are kept
separately as it requires more detailed study.

Snyder (1949) recorded eleven species of Nasutitermitinae from
southern India and nine more were added by different workers subse-
quently. Of these, Hospitalitermes monocerus (Konig) and Trinervitermes
rubidus (Hagen) are endemic to Sri Lanka, 7. heimi (Wasmann) has been
synonymised with T. biformis (Wasmann) and Nasutitermes proces-
sionarius (Schmitz) has been revalidated (Prashad and Sen-Sarma 1959,
1960, 1966). Thus eighteen species belonging to eight genera were
known and the author has described two species new to science in the
present work making up a total of twenty species of this subfamily from
this part of the country.

Ninetyfive species belonging to five families of termites are now
known from southern India (Appendix-I)

Material and Method

Quite a large collection containing various castes of termites, was
studied and determined or re-determined during the present study. This
comprised types of a large number of southern Indian species present in
the National Zoological Collections at the Zoological Survey of India, the
Forest Research Institute, Dehra Dun and the American Museum of
Natural History, New York, and also collections made by Drs. M. L.
Roonwal and O. B. Chhotani and several others, which were available in
the Zoological Survey of India and were lying undetermined.
Determined collections of certain species present in the American
Museum of Natural History, New York, and the Zoological Survey of
India, Calcutta, were also examined for ascertaining the status. A list of
the collection studied is given below :

Types of southern Indian termites present in (a) National
Zoological Collections, Zoological Survey of India, Calcutta ;
(b) American Museum of Natural History, New York and (c) Forest
Research Institute, Dehra Dun.

A large collection from Karnataka, Tamil Nadu and Kerala states
by M.L. Roonwal, during February-March, 1955.
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A large collection from Karnataka, Tamil Nadu and Kerala states,
by O.B. Chhotani, November, 1962 and February-March, 1969.
A collection from Goa by K.S. Pradhan, April, 1966 and November,

1970.
A collection from Tranquebar, Tamil Nadu, By G. Mathai, January,

1958.

A collection from Pondicherry by A.G.K. Menon, December-
February, 1959.

A fairly large collection from Andhra Pradesh by I. Maligi, July-
August, 1962,

A collection from Karnataka State by Geeta Bose (self), January,
1971.

A collection from Tamil Nadu State received from Southern Forest
Research Centre, Coimbatore.

Some stray collections by different persons from southern India.

A fairly large collection by P. C. Dhar, September, 1960.

Some small collections by Ummerkutty, J. K. Sen and others from
Tamil Nadu and Kerala states.

A collection received from Southern Regional Station, Zoological
Survey of India, Madras.

Previously determined collections from southern India, present in
the Zoological Survey of India, Calcutta and the American Museum of
Natural History, New York.

All the new species are illustrated and described in detail and the
measurements (in mm) of the known species and their drawings have been
provided. Keys for the separation of the genera and species, occurr-
ing in southern India, are given for easy identification. Distribution of
the different species in southern India, has been given in detail and briefly
so for their distribution elsewhere. Distributional maps have been pre-
pared. Biology of the species has been provided wherever possible.

Drawings have been made with the help of camera lucida and the
measurements are given in millimetres.

Collecting Localities

Collections made by several workers from the southern-most point
of the Indian subcontinent, about 8°N (Kanya Kumari) to 16°N latitude,
and as available in the Zoological Survey of India, were examined. The
area between 8°— 16°N latitudes lies approximately between 73° 30’ and
81° 12'E longitudes and comprises the states of Tamil Nadu and Kerala,
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the centrally administered areas of Goa and Pondicherry and parts of the
states of Karnataka and Andhra Pradesh. The collections from
Karnataka, Tamil Nadu and Kerala states were rather thorough and
formed the major bulk. A list of collecting localities with latitudes and
longitudes is given in Table 1.

Table 1. List of localities (with latitude and longitude). The localities
from where collections were available for study are marked withasterisk,

Locality Latitude Longitude
North East

Karnataka state
* Aryapur, S. Kanara — —

* Anekad Forest (Mercara-Kushalpur 12° 20 75° 50’
Road)
* Baba Budeen (Bababuddin) Hills — —
* Badami 15° 55 75° 45’
* Bangalore 12° 58’ 77° 38’
* Belgaum 15° 52' 74° 34
* Bellahunisi 15° 10’ 76° 10/
* Bermangal about 12 km from
Bangalore on road to Mysore 12° 50’ 76° 50
* Bellary 15° (1,44 76° 55

* Between Bellahunisi and Hospet — —
* Between Hadagalli and Harpa- — —
sagaram — —

* Between Hadagalli and Harpanahalli _— —_
* Between Mysore and Yelwal — —_
Between Santikoppa and Frazerpett — _

* Bijapur 16° 50’ 75° 47
* Chamundi Hills nr. Mysore 12° 15 76° 40’
* Chik Ballapur (Chikbillapur) 13° 26 77° 46
* Chikmagalur 13° 15 76° 45’
* Coondapur 13° 35’ 74° 40
¥ Dandeli (Dandeeli) 15° 10/ 74° 35
* Dharwar 15° 25 75° 10
Hagari . ' . -
Hampi Ruins 15° (1)3’ ;go <o
Tadaga 1 a7 75 58
Harpanahalli . , . od
Hospet 15 15 76
* Krishnarajsagar Dam, 20 km . ) . .
North-West of Mysore 12 20 76 32
* . . 1 -
:I[g:jz;lgoda, Bababuddin Hills 130 33 760 0¥
Kamalapuram . - . - ,
* Kolar Forest Div. nr. Kolar 14 49 76 16

2
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Table 1 (Contd.)

Locality

Latitude

Kollegal
* Koremangla Plantation, 32 km
North-East of Bangalore
* Karwar
Kotturu (Kottur)
Maddur
* Makut, Coorg
* Mangalore
* Meghalpur nr, Mysore
* Mercara
* Metur Dam
* Moolkei-Udipi Road
* Mysore
* Ramchandra Plantations, 50 km
from Bangalore on road to Kolar
* Ranganathitu Bird Sanct.,, 15 km
North-East of Mysore
Santikoppa, Coorg
* Shanbhoganhalli, ¢ 40 km from
Bangalore on road to Magdi
* Sidapur, Coorg
Siruguppa (Siriguppa)
* Seringapatan (Srirangapatanam)
* Tallagatpur ¢ 18 km from
Bangalore on road to Kanakpur
* Yelwal Forest, 14 km W of Mysore

Andhra Pradesh

* Dharamwarigud, Eluru

* Lake view, Nagarjunsagar,
Nalgonda Dist.

* Nagarjunkonda, Guntur Dist,

* Nandikonda Valley

* Vijayapuri, Guntur Dist,

* Tiger Valley, Hill Colony

Tamil Nadu

* Anaimalai (Anamalai) Hills

* Between Theni and Kambam

* Coimbatore

* Idambaumalai nr. Palni Temple

* Kanya Kumari

* Kanakkanthen, Chingleput Dist

* Karin Kushi, Chingleput Dist.

* Kurambapatty Res. Forest nr. Salem

12°

14°
14°
c 12°
c 12°
12°
c 12°
12°

c 13°
12°

12°
12°
c 15°
12°

c 12°

c 16°

c 16°

c 16°

10°

10°
10°
80

09’

48'
49’
30’
25
50
15’
25

12!

15

55
15

26'

50/

40'

40'

25'

50
10/
041

Longitude
77° 0y
74° 11’
76° 16’
77° 00’
75° 40
74° 50
76° 40
75° 40’
74° 45’
76° 40
77° 15
75° 50
77° 55
76° 43
77° 30
81° 0y’
79° 15
79° 15
76° 65’
76° 55
77° 25’
77° 36’
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Locality Latitude Longitude
North East
Krusadai Island off Mandapam Camp 9° 15 79° 10/
* Madras 13° 05’ 80° 15
* Madurai 9° 58’ 78° 10
* Mahabali 12° 37 80° 14’
* Mandapam Camp 9° 15 79° 05’
* Mount Stuart 10° 25' 76° S50
* Mumdamthorai Tiger Sanctuary
approx. 25 km W of Ambasamudrum ¢ 8° 40’ 77° 25
¥ Mylar, Kulasekaram Forest Range
approx. 50 km North-West of
Nagercoil c 8° 20’ 77° 15
* Nagercoil-Tirunelveli Road (Bet. 11
and 12 mile stones) c 8 30 77° 40
* North Vellore 12° 15 79° 05’
¥ Periyakulam 10° 07' 77° 35’
* Palayankottai (Pallaimcottah) 8° 43 77° 46’
* Pollachi 10° 39’ 77° 03’
* Saidapet 13° 02’ 80° 16’
* Salem 11° 35 78° 10’
* Sanyasimalai Res. Forest, Yercaud — —
* Satyenpathi nr. Palayankottai — —
* Saranganar Res. Forest, Lower
Camp 9° 55 77° 10
* Shevaroy Hills 11° 45’ 78° 10/
* Tambaram, Madras 13° 05’ 80° 15
Tellkade, Anamalai Hills — —
* Thanjavur (Tanjore) 10° 47 79° 10
* Top Slip 10° 25 76° 50
* Tranquebar 11° ov’ 79° 54'
¥ Tudiyalur 11° 144 76° 55
* Vanathiparai Res. Forest, Lower
Camp c 9° 30 77° 20’
Villivakkam, 16 km N. of Madras — -
* Wellington, Nilgiri Hills
(2000 m alt.) 11° 14/ 76° 39
* Yercaud 11° 45’ 78° 10
Kerala state
* Beliapatam 11° 55 75° 24'
¥ Cannanore 11° 50° 75° 20
* Chakai, Trivandrum c & 25' 76° 55
Cochin 9° 55’ 76° 15
Kavalai —_— —

* Konnoth Fr. Range
(Wynaad Div.)
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Table 1 (Contd.)

Locality Latitude Longitude
North East
* Kuttikanam nr. peermade c 9 30 77° 02’
* Nilambur 11° 20' 76° 15
* Panchakanam Res. Forest,
Periyar Lake area c 9° 35 77° 10
* Pappinamkode, Trivandrum c 8 25 76° 5%
* Pathupadi Forest, Malabar — —
* Pirmed (Peermade) 9° 30’ 77° 20
* Periyar Res. Forest c 10° 00’ 76° 52’
¥ Tellicherry 11° 45’ 75° 32’
Quilandy, Malabar — —
* Thekkadi (Thekaday) c 9 55 77° 05’
* Trivandrum 9° 35 77° 10
* Vandiperiyar 9° 30 77° 05’
Goa
* Caisua Fort — —_
* Calangate — —
* Panaji 15° 30’ 73° 5%
* Rubber Plantation nr, Welpori —_ —
* Majorda — —
* Mangeshi — —
* Marmagao 15° 25’ 73° 43’
* Nagargaon 15° 25’ 73° 43
Pondicherry, Karikal and Mahe
* Mannadipet 11° 56’ 79° LX

* Setour (16 km off Karikal) — —
* Validiyur (11 km S-W of Karikal) — —

Abbreviations Used

The following abbreviations have been used :

alt.,

Altitude

AM.N.H.,, American Museum of Natural History, New York

coll.,
det.,
ex.,
F.R.L.
Im.,
K.,
lat.,
long.,

Collector

Determined by

Extracted from/example

Forest Research Institute, Dehra Dun
Imago

King

Latitude

Longitude
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maj., Major

max., Maximum

min., Minor/Minimum

No. Number

Ny., Nymph

Pw., Pseudoworker

Q., Queen

S., Soldier

sev., Several

syn., Synonym
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SYSTEMATIC ACCOUNT

Five families of termites have been recorded here from Southern
India and are keyed as follows :

Key to the Families

(i) Imago :

1(4) Fontanelle absent

2(3) Ocelli present Kalotermitidae
3(2) Ocelli absent Hodotermitidae
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4(1) Fontanelle present
5(8) Fontanelle without plate ; left mandible
always with 3 marginal teeth

6(7) Tarsi 4-jointed Rhinotermitidae
7(6) Tarsi 3-jointed Stylotermitidae
8(5) Fontanelle with plate ; left mandible

with two marginal teeth Termitidae

(i1) Soldier :
1(4) Fontanelle and fontanelle gland absent ;

eyes present, large ; mandibles

with prominent marginal teeth.
2(3) Antennae long, with 22-23 segments Hodotermitidae
3(2) Antennae short, with 10-18 segments Kalotermitidae
4(1) Fontanelle and fontanelle gland present ;

eyes absent, if present, small and

dot-like ; mandibles with or without

marginal teeth,
5(8) Pronotum flat

6(7) Tarsi 4-jointed Rhinotermitidae
7(6) Tarsi 3-jointed Stylotermitidae
8(5) Pronotum saddle-shaped ...  Termitidae

Family KALOTERMITIDAE

General Remarks : Since the revision of the family Kalotermitidae
by Krishna (1961), this family is now known to have 24 genera, including
three with fossil forms. The genera with living forms, at present, are
represented by 324 species distributed over various zoogeographical
regions. In the Oriental region, the family is represented by 9 genera
and 85 species. All these 9 genera with 43 species occur in the Indian
subregion. Out of these, 5 genera and 12 species are from southern India.

The recent study has revealed the presence of five new species
belonging to the genera Neotermes (4 species) and Procryptotermes
( 1 species), bringing up the total to 17 species.

Distribution (Figs. 1 and 2) : Seventeen species belonging to five
genera occur in southern India. The genus Postelectrotermes is
represented by two species. Genus Neotermes is fairly commonly
distributed and seven species of this genus are recorded here. The genus
Glyptotermes is represented by only one species, the Procryptotermes by
three species and the Crytotermes by four species.

The genus Postelectrotermes is known from the Oriental, Malagasy,
Ethiopian and Palaearctic regions. It is fairly well represented in both
the Oriental and Malagasy regions. Out of a total of 14 species, six
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species occur in the Oriental region and of these, five are from the Indian
subregion. These five species are distributed in Sri Lanka (militaris),
India (bhimi and nayari, both in southern India) and Pakistan (pasniensis
and pishinensis). From the distribution of the species in the Oriental
region it appears that majority of the species are concentrated in the
southern part of the Asian continent. All these species seem to be
endemic to their respective areas of distribution.

80
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Fig. 1, Map of southern India showing distribution of species of the genera
Postelectotermes and Neotermes (Kalotermitidae).
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The genus Neotermes is the most common genus of the family
Kalotermitidae. As many as 91 species of this genus are known from
various zoogeographical regions except the Palaearctic. It is well
represented in both the Oriental (34 species) and the Neotropical (21
species) regions. Out of the 34 Oriental species, 20 occur in the Indian
subregion and of these, seven are found in southern, eight in eastern,
three in northern (1 common with eastern) parts of the Indian subcon-
tinent, one from Andaman and Nicobar Islands (India) and two from

80’

[ S 1 ; 1 I
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BANGALORE O * ( .,-»....;"
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Glyptotermes
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Procryptotermes
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Cryptotermes
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roonwali -

°
8 Km 100 g0 o

|
"72.

Fig. 2. Map of southern;India showing distribution of the species of the genera
Glyptotermes, Procryptotermes and Cryptotermes (Kalotermitidae).
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Sri Lanka. It appears very strange, that although Neotermes species are
wood-infesting termites they are mostly confined to certain particular
areas, From the distribution pattern and the presence of the probable
ancestral genus Postelectrotermes, the origin of Neotermes seems to be
in the Oriental region, as suggested by Chhotani (19754).

Glyptotermes is represented by 77 species, occurring in all the
zoogeographical regions except the Palaearctic and the Nearctic. This
genus is also well represented in both the Oriental (26 species) and the
Neotropical (25 species), regions. In the Indian subregion only eight
species are found and three each of these occur in Bangladesh and
Sri Lanka, one in southern India and one in northern India.

Procrypottermes is represented by 10 species. Three of these are
from the Oriental region and all these species are confined to southern
India.

Cryptotermes species being drywood termites are well distributed in
all the zoogeographical regions except the Palaearctic. Some of the
species are common to more than one zoogeographical regions. The
genus is found predominantly in the Oriental (11 species) and Neotropical
(9 species), regions. In the Indian subregion six species are found and
four of which are from southern India (one endemic and 3 common with
other zoogeographical regions) and one each from Sri Lanka and
Pakistan). The reason why many species of this genus occur in more
than one zoogeographical regions is, that they are drywood termites and
can be easily transported from one place to another in wooden articles,
and furniture.

Key to the Genera
(i) Imago :
1(2) Middle tibia with a thick spine a
little above the dorsal apical-tibial
spur ... Postelectrotermes
2(1) Middle tibia without any spine
above dorsal apical-tibial spur
3(6) Posterior margin of first marginal
tooth of left mandible equal to
anterior margin of second marginal
4(5) Radial sector with branches to

costal margin ... Neotermes
5(4) Radial sector without any branch
to costal margin ...  Glyptotermes

6(3) Posterior margin of first marginal
tooth of left mandible shorter than
anterior margin of second marginal ...  Procryptotermes|Cryptotermes
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(ii) Soldier :
1(2) Middle tibia with a thick spine a

little above dorsal apical-tibial spur ... Postelectrotermes
2(1) Middle tibia without any spine

above dorsal apical-tibial spur
3(4) Head short, strongly phragmotic ... Cryptotermes
4(3) Head elongate, not phragmotic
5(6) Head with a distinct ridge between

vertex and {rons ... Procryptotermes
6(5) Head without any ridge between

vertex and frons
7(8) Head with distinct antero-lateral

prominences ... Glyptotermes
8(7) Head without antero-lateral promi-
nences ... Neotermes

Genus Postelectrotermes Krishna

1961. Postelectrotermes Krishna, Bull. Amer. Mus. Nat. Hist., 122(4) : 316,
317, 319-321, 383, 384, 385.

Type-species : Postelectrotermes praecox (Hagen)
Fourteen species of the genus Postelectrotermes are known from the

world. Out of these, six occur in the Oriental region. Five species i.e.,
bhimi, militaris, nayari, pasniensis and pishinensis are reported from the
Indian subregion, and of these bhimi and nayari are known from southern

India (Fig. 1).

Key to the Species
(i) Imago:
The imagos of none of the southern Indian species are known.
(ii) Soldier :

1(2) Eyes present as small spots ... bhimi Roonwal and Maiti
2(1) Eyes absent ... nayari Roonwal and Verma

1. Postelectrotermes bhimi Roonwal and Maiti

(Fig. 3)

1965 (Sept.). Postelectrotermes bhimi Roonwal & Maiti, Indian J. Ent., 27 : 255-
261. S. and Pw. Type locality : Vandiperiyar village, Kottayam District,
Kerala State, India.

Material : A vial with a holotype S. (No. 4349,H8), a vial with 2

paratypes (morphotype) Pw. (No. 4350/H8) and a vial with several
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1 mm

H

! mm

Figs. 3 and 4. Head and pronotum, in dorsal view, of soldiers of :
Fig. 3. Postelectrotermes bhimi Roonwal and Maiti (Holotype).
Fig. 4. P. nayari Roonwal and Verma (Paratype).
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paratypes (paramorphotype) Pw. (No. 4351/H8), all from Vandiperiyar,
Kottayam District, Kerala State, India, coll. U.P.A.S.I. staff, 16.iii. 1965.

Measurements :
Soldier : (Holotype)
1. Total body-length c -~ 7.80
2. Length of head to base of mandible --- 2.60
3. Max. width of head ..« 1.50
4. Length of mandibles ..« 1,38
5. Max. length of pronotum -+ 0.95
6. Max. width of pronotum -« 1.33

Distribution : INDIA : Southern India : Vandiperiyar village
(Kottayam District, Kerala). Elsewhere : Not known.

Biology : Very little is known about the biology of this species,
except that it is reported to infest tea plants in southern India.

Remarks : The holotype soldier is measured and the measurements

have been found to be somewhat different from those given in the original
description.

2. Postelectrotermes nayari Roonwal & Verma
( Fig. 4)

1971 (June). Postelectrotermes nayari Roonwal and Verma, Indian Zoologist,? :
83-91. S. and Pw. Type-locality : Chakai, Trivandrum, Kerala State, India.
Material : A vial with holotype S. (Z.S.I.Reg. No. 25/H11),
Chakai, Trivandrum, Kerala, coll. R.V.Verma, September 1970, ex.
unknown wood, and a vial with a morphotype Pw. and a paratype S.
(No. 26/H11), other data as in holotype.

Measurements :
Soldier : Range (2 exs. holotype
and paratype)
1. Total body length ¢ 11.8—12.4
2. Length of head to base of
mandibles 3.16—3.30
3. Max. width of head 2.30—-2.45
4. Length of mandibles 2.20—2.25
5. Max. length of pronotum 1.15—-1.43
6. Max. width of pronotum 2.37—2.78
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Distribution : INDIA : Southern India : Chakai, Trivandrum
(Kerala). Elsewhere : not known.
Biology : Nothing is known about the biology of this species.

Genus Neotermes Holmgren

1911. Calotermes (Neotermes) Holmgren, K.Sv.Vet. Akad. Handl., 46 : 53-54,
pl. 2, fig. 9 : pl. 3, figs. 8 and 9.

1949, Neotermes ; Snyder, Smiths. misc. Coll., 112 : 21.

1960. Neotermes ; Roonwal and Sen-Sarma, Contrib. Syst. Orient. Termites
(ICAR Monog. 1) : 97,98, 99, 137-143.

1961. Neotermes ; Krishna, Bull. Am. Mus. nat. Hist., 1223 (Art. 4) : 314, 315, 317,
321-325, 383-384, 385, 398, figs. 7-10.

Type species : Neotermes castaneus (Burmeister)

Snyder (1949) catalogued eight (i.e., andamanensis, assmuthi, bosei,
fletcheri, gardneri, greeni, militaris and militaris var. unidentatus) species
and varieties of the genus Neotermes from the Indian region. Roonwal
and Sen-Sarma (1960), while revising the oriental Neotermes, recognise all
the species catalogued by Snyder (1949) except gardneri and militaris var.
unidentatus which they consider as synonyms of bosei and militaris,
respectively. They have recorded the species artocarpi from Burma and
described 6 new species and subspecies from India. Krishna (1961) while
including six of the species catalogued by Snyder (1949), does not refer
bosei to any of his 21 living genera, places militaris (including probably
the var. unidentatus) in his new genus Postelectrotermes and does not
include the new species described by Roonwal & Sen-Sarma (1960)
probably because the publication was not available to him at the time of
his studies. Roonwal and Verma (1971), Maiti (1975) and Thakur (1978)
have recently described Neotermes keralai, N. kalimpongensis and N.
nilamburensis, respectively, from India and Akhtar (1975) has added
another two species viz., N adampurensis and N prosoneratiae from
Bangla Desh. Thus so far 18 species were known from the Indian region
and of these assmuthi, fletcheri, keralai and nilamburensis occur, in
southern India. There are 4 other species which are described here as
new to science, making a total of 8 species from southern India.

Key to the Species
(i) Imago :
The imagos of only 3 species of the South Indian Neotermes are known and
are keyed as follows :
1(2) Media in hindwing arising from radial sector
near scale ; eye smaller, 0.45 mm in diameter .-«  fletcheri Holmgren and
Holmgren
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2(1) Media in hindwing arising from radial
sector from near middle of wing; eye
larger, 0.50—0.60 mm in diameter

3(4) Media arising from before middle of wing
4(3) Media arising from near middle of wing

5(6) Head width with eyes 1.60—1.70 mm, length
to base of mandibles 1.45—1.60 mm

6(5) Head-width with eyes 1.50 mm, length to
base of mandibles 1.45 mm

(ii) Soldier :

1(2) Pronotum narrower than head

2(1) Pronotum as wide as or wider than head

3(6) Third antennal segment subequal to second ;
anterior portion of postmentum not swollen,
sides straighter, weakly or not bilobed

4(5) Head narrower (index width/length 0.62—
0.64) ; mandibles longer (index left mandible-
length/head-length 0.54) and straighter on
outer margin ; postmentum weakly bilobed
in anterior portion

5(4) Head wider (index width/length 0.66—0.75) ;
mandibles shorter (index left mandible-len-
gth/head-length 0.50) and incurved on outer
margin ; postmentum not bilobed in anterior
portion

6(3) Third antennal segment longer than second;
anterior portion of postmentum swollen,
sides convex, prominently bilobed

7(10) Pronotum weakly incurved at anterior
margin ; anterior lobe of club of postmentum
wider than posterior lobe

8(9) Larger species ; Y-suture distinct ; antennae
12—15 segmented ; pronotum with distinct
median notch on anterior margin

9(8) Smaller species; Y-suture indistinct ;
antennae 16-segmented ; pronotum with
indistinct median notch on anterior margin

10(7) Pronotum strongly incurved at anterior
margin ; anterior lobe of club of postmentum
as wide as or narrower than posterior lobe

REc. ZooLr. Surv. INDIA, Occ. PAPER No. 49

nilamburensis Thakur

eleanorae sp. n,

assmuthi Holmgren

fletcheri Holmgren
and Holmgren

eleanorae sp. n.

keralai Roonwal and
Verma

nilamburensis Thakur

assmuthi Holmgren
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11(12) Posterior margin of second marginal of left
mandible longer ; head thicker (index width/
length 0.71—0.73)

12(11) Posterior margin of second marginal of left
mandible shorter; head thinner (index
width/length 0.66-0.71)

13(14) Third segment of antenna about 1§ times
that of second ; club of postmentum more so
swollen, sides convex ; anterior margin of
pronotum more incurved

14(13) Third segment of antenna slightly longer
than second; club of postmentum less
swollen, sides straighter ; anterior margin
of pronotum less incurved

krishnai sp. n.

dhirendrai sp. n.

venkateshwara sp. n.

3. Neotermes assmuthi Holmgren

( Figs. 5, 6 )

1913 (Apr. 21). Calotermes (Neotermes) assmuthi Holmgren, J. Bombay nat. Hist.
Soc., 22 : 102-103. Im., S., Pw. Type-locality : Bangalore (Karnataka), India.

1949. Neotermes assmuthi ; Snyder, Smiths.misc. Coll., 112 : 22.

1960 (Jan.) Neotermes assmuthi; Roonwal and Sen-Sarma, Contr. Syst. Orient,

Termites (ICAR Ent. Monog. 1) : 148-152,

1961. Neotermes assmuthi ; Krishna, Bull. Am. Mus. nat. Hist., 122 : 325.

Material : (i) A vial with one Im. and sev. S., Pw., and Ny.,
Meghalpur (Karnataka State), coll. O. B. Chhotani, 18. xi. 1962, ex. dead

portion of a ‘Basri’ tree.

(ii) A vial with 4S., and sev. Pw. and Ny.,

Tallagattapura, 15 miles from Bangalore (Karnataka State), coll. O. B.
Chhotani, 15. xi. 1962, ex. ““dead branch of a Banyan tree”’. (iii) A vial

with 2S., and sev. Pw., Shanbhoganhalli, 25 miles from Bangalore on

road to Magdi (Karnataka State), coll. O. B. Chhotani, 15. xi. 1962, ex.

“heart wood of Ficus bengalensis’.

Measurements

(i) Imago :

1. Total body-length with wings c

2. Total body length without wings ¢
3. Length of head to lateral base of
mandibles

Width of head with eyes

Max. diameter of eye

Max. diameter of ocellus

Max. width of pronotum

b

Now

(1 ex.)
Wings incomplete
8.10

1.45
1.50
0.50
0.23
1.60
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Fig. 5. Head and pronotum, in dorsal view, of
Neotermes assmuthi Holmgren, Imago.
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Fig. 6. Head and pronotum, in dorsal view,
of Neotermes assmuthi Holmgren, Soldier.
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(i) Soldier : Range (7 exs.)
1. Total body-length ¢ - 9,60—11.00
2. Length of head to base of mandibles . 3.02—3.40
3. Max. width of head o 2,08—2.23
4. Max. diameter of eye - 0,23—0.35
5. Max. length of pronotum - 0.98—1.08
6. Max. width of pronotum - 1.93-2.18

Distribution : INDIA : Southern India : Karnataka : Bangalore,
Shanbhoganhalli, Meghalpura, Tallagatpura. Elsewhere : Not known.

Biology : This species makes long, narrow galleries in the dead
portions of “Basri’”’ and “Banyan’’ trees. The attack also extends to the
live portions of the heartwood. The galleries are irregular and are filled
with damp faecal pellets which are lumped together in small masses
and serve to control the humidity of the nest.

4, Neotermes dhirendrai* sp. n.
(Figs. 7—14 ; Table 2)

Material : A vial with 1S. and 1 Pw., Salem (Tamil Nadu), coll.
O. B. Chhotani (No. 013/14.2.69) ; 14. ii. 69, ex. a mango tree.

Description : 1. IMAGO : Unknown.
2. SOLDIER (Figs. 7—10 ; Table 2) :

General : Head-capsule mostly reddish brown, posteriorly paler ;
clypeus and labrum a little darker ; mandibles basally bright reddish
brown, deepening to dark chestnut brown apically ; anteclypeus hyaline ;
antennae pale golden brown, segment 3 strongly sclerotized ; thorax, legs
and body creamy yellow. Head and body sparsely pilose. Total body-
length 11.3 mm.

Head: Head-capsule sub-rectangular, much longer than broad
(head-length to base of mandibles 3.30, head-width 2.20 mm) ; sides very
slightly divergent in front, posteriorly rounded ; posterior margin slightly
incurved ; frons depressed and sloping in front; Y-suture present.
Ocelli : Situated at each lateral arm ending as small, whitish spots.
Eyes: Large, translucent, oval (max. diameter 0.30 mm) ; situated a
little below antennae (eye-antennal distance 0.20 mm). Clypeus: Post-

* This species is named after late prof. Dhirendra Nath Raychaudhuri under whose
able guidance this work was undertaken.
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clypeus flat, subrectangular, with 2 pairs of bristles on anterior margin ;
anteclypeus a thin, narrow, apilose, strip edging the postclypeus.
Labrum : Short, tongue-shaped, much broader than long ; apical margin
rounded, with long and short setae-like hairs on margin and on body.

8.

Figs. 7-10. Neotermes dhirendrai sp. n., Soldier (Holotype).
Fig. 7. Head and pronotum, in dorsal view.
Fig. 8. Ditto, in side view.
Fig. 9. Right antenna.
Fig. 10. Postmentum, in ventral view.

Antennae : With 13 + segments ; segment 1 large, cylindrical, 2 smaller
than 1, 3 strongly sclerotized, and one and a half times as long as 2, 4
shorter than 2 and subequal to 5, 6-11 gradually increasing in size, 12 and
13 slenderer than the preceeding ones. Mandibles:  Substraight,
incurved apically and with weak basal hump on outer margin, latter very
weakly incurved above humps. Left mandible with 7 and right with 2
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marginal teeth. Postmentum : Long and club-shaped, club bilobed and
with a few long and short bristle-like hairs ; posterior lobe a little broader
than anterior one; waist long and narrow ; sides widening out at
posterior end ; anterior margin substraight and medially hyaline ;
posterior margin incurved.

Thorax : Pronotum: A little wider than head-capsule ; much
broader than long (width 2.28, length 1.30 mm), with a few long and
short bristle-like hairs on margins and on body; anterior margin
shallowly incurved ; sides weakly rounded ; posterior margin substraight,
with a slight medial incurving. Meso-and Metanotum : Semicircular,
with substraight sides ; much shorter than pronotum. Legs: Short,
stout and sparsely pilose ; apical tibial spurs 3 : 3 : 3.

Abdomen : Oblong and pilose. Cerci-2 jointed, 0.15 mm long.

Table 2. Measurements, etc., of Neotermes dhirendrar sp. n.

CASTE—Soldier
Body-parts Holotype
1. Total body-length ¢ 11.30
2. Length of head to base of mandilles 3.30
3. Max. width of head 220
4. Max. height of head 1.70
5. Head Index I (width/length) 0.66
6. Head Index II (height/width) 0.77
7. Head Index III (height/length) 0.51
8. Max. length of labrum 0.28
9. Max. width of labrum 0.50
10. Length of mandibles (from upper
base of condyle to tip) :
(a) Left mandible 1.80
(b) Right mandible 1.80
11. Head-mandibular length Index (left-
mandible-length/head-length) 0.54
12. Max diameter of eye 0.30
13. Min. median length of postmentum 2.55
14. Width of postmentum at anterior
lobe of club 0.83
15. Width of postmentum at posterior
lobe of club 0.88
16. Width of postmentum at waist 0.30
17, Max length of pronotum 1.30
18. Max. width of pronotum 2.28

19. Pronotum-head Index (pronotum
width/head-widthy 1.04
20. Pronotum Index (length/width) 0.57
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3. PSEUDOWORKER (Figs. 11—14):

General : Head-capsule pale creamy yellow ; antennae, legs and
body pale creamy white ; clypeus and labrum pale brownish ; mandibles
basally golden brown, toothed region blackish brown. Head and body
fairly densely pilose. Total body-length 8.4 mm.

02 roew

Figs. 11-14. Neotermes dhirendrai sp. n. Pseudoworker (Morphotype).
Fig. 11. Head and pronotum, in dorsal view.
Fig. 12, Ditto, in side view.
Fig. 13. Left mandibles, in dorsal view.
Fig. 14. Ditto, Right mandible.

Head : Head-capsule subrounded ; a little broader than long.
Eyes : Sub-oval, large, flat and unpigmented ; situated from antennae
at about-half their long diameter. Antennae: 16-segmented, segment 2
longer than 3, 4 shortest, 5—16 increasing in size and broadly oval.
Clypeus : Postclypeus flat, with 2-3 long bristles on either side ;
anteclypeus narrow, apilose, flat. Labrum: Broadly tongue-shaped,
convexical ; with many long and short hairs on body. Mandibles :
Subsquarish, each with an apical and two marginal teeth, apical finger-
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like, sharp, longer than marginals ; posterior margin of 1st marginal of
left mandible equal to anterior margin of 2nd marginal ; posterior margin
of 2nd marginal of right mandible equal to molar plate.

Thorax : Pronotum: Flat; much broader than long ; anterior
margin weakly concave ; sides weakly rounded ; posterior margin slightly
convexical. Legs: Short and pilose ; apical tibial spurs 3 : 3 : 3.

Abdomen : Oblong and pilose. Cerci 2-jointed, 0.15 mm long.
Styli single-jointed, 0.19 mm long.

M easurements : Morphotype
1. Total body-length (without antennae) ¢ --- 8.35
2. Length of head to base of mandibles 1.73
3. Max. width of head 1.88
4. Max. length of pronotum 1.03
5. Max. width of pronotum 2.03

Type-specimens : Vide ‘“Material”’ above, deposited in the National
Zoological Collections, Zoological Survey of India, Calcutta, as follows :—

Holotype : Soldier (Z.S.I. Reg. No. 532/H,,); Morphotype
(Paratype): Pseudoworker (Z.S.I. Reg. No. 539/H,,).

Distribution : INDIA : Salem, Tamil Nadu (type-locality).

Comparison . Neotermes dhirendrai is close to N. assmuthi
Holmgren and N. greeni (Desneux) and can be separated as follows :

From N assmuthi: Soldier: (i) Left mandible with 7 marginal
teeth vs 5 in assmuthi ; (ii) Anterior lobe of postmentum narrower than
posterior one vs broader ; (iii) Pronotum longer both absolutely and in
comparison to width.

From N. greeni : Soldier : (i) Head-sides weakly diverging in front
ys subparallel ; (ii) Segment 3 of antenna about twice as long as 2 vs
slightly longer ; (iii) Eyes large and prominent vs smaller ; (iv) Pronotum
somewhat rectangular vs semicircular.

Biology : 'This species makes galleries in dead portions of mango
trees.

5. Neotermes eleanorae* sp. n.
(Figs. 15—21 ; Tables 3—4)

Material . A vial with 9 lm., 3 S., and several Ny. and Pw.,
Mangalore (Karnataka), coll. O. B. Chhotani (No. 014/23.11.62), 23. xi.
1962, ex. dead branch of mango tree.

*Named in memory of Mrs. Eleanor Emerson who was a respected friend of the
author and wife of Prof. Alfred E. Emerson, the world reputed termitologist.
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Description : 1. IMAGO (Figs. 15—16 ; Table 3) :

General : Head capsule reddish brown ; clypeus, labrum, basal part
of mandibles and antennae bright golden brown ; eyes black ; mandibles
apically dark reddish brown ; thorax and body dull golden brown ; wings
brownish, hyaline ; legs bright golden yellow. Head and body fairly and
legs sparsely, pilose. Total body-length with wings 14.40—16.60 mm.

Table 3. Measurements of Neotcrimes eleanorae sp. n.

CASTE—Imago

Body-parts Range (6 exs.)
1. Total body-length with wings ¢ 14.40—16.00
2. Total body-length without wings .. 7.60—9.40
3. Length of head to base of mandibles 1.45—1.65
4. Max. width of head (with eyes) 1.60—1.70
5. Max. height of head 0.80—0.88
6. Max. length of labrum 0.30—0.43
7. Max. width of labrum 0.50—0.55
8. Max. diameter of compound eye

(with ocular sclerite) 0.55—0.60

9. Max. diameter of lateral ocellus 0.20—0.23
10. Min. diameter of lateral ocellus 0.18—0.23
11, Min. eye-ocellus distance 0.03
12. Min. eye-antennal distance 0.03
13. Max. length of pronotum 1.00—1.10
14. Max, width of pronotum .. 1.58—1.88
15, Length of forewing with scale 11.40—13.50
16. Length of forewing scale 1.30—1.53
17. Length of hindwing with scale 10.30—11.70
18. Length of hindwing scale 0.75—1.00

Head : Head capsule subsquarishly oval; a little broader than
long (head-length to base of mandibles 1.45—1.65, head-width including
eyes 1.60—1.70 mm) ; sides subparallely rounded, converging a little
anterior to eyes. Y-suture distinct. Clypeus : Postclypeus semicircular ;
with two pairs of long and a pair of short bristle-like hairs on anterior
margin. Anteclypeus trapezoidal, hyaline, and apilose. Labrum : Broadly
tongue-shaped ; with a few long and short hairs on anterior margin and
on body. Eyes: Two large, black, compound eyes present, subcircular,
anteriorly substraight, situated close to antennae (maximum diameter
0.55—0.60 mm). Ocelli : Broadly oval, laterally touching the eyes;
maximum diameter 0.20—0.23, minimum diameter 0.18—0.23 mm.
Antennge : With 18 segments ; segment 1 long, cylindrical ; 2 shorter than
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1 ; 3 shorter than 2 ; 4 shortest ; 5 to penultimate gradually increasing in
length and becoming pyriform ; last ovate, shorter than the preceding-
one. Mandibles : Subsquarish ; each with an apical and 2 marginal
teeth ; apical sharp and finger-like. Left mandible : 1st marginal with
the anterior margin shorter than posterior-one, the latter equal to
anterior margin of 2nd. Right mandible : 1st marginal shorter than
apical ; 2nd short, with posterior margin long and subequal to molar
plate.

Thorax : Pronotum : Flat, subrectangular, with long and short
hairs ; generally wider than head including eyes and much broader than
long (maximum length 1.00 —1.10, maximum width 1.58—1.88 mm).

1 mm

Figs. 15 and 16. Neotermes eleanorae sp. n. Imago’(Paramorphotype).
Fig. 15. Head and pronotum, in dorsal view.
Fig. 16. Ditto, in side view.



BOSE : Termite Fauna of Southern India 33

‘Legs : Long, hairy ; each tibia with 3 apical spuars ; tarsi 4-segmented,
empodium present between the claws.

Wings : Wing-membrane pale brownish, transparent; scale and
anterior veins brownish. Forewing : Scale large and shield-like ; costa
(C) bordering anterior margin ; with a row of small hairs all along its
length ; sub-costa (Sc) prominent, running separately up to a short
distance outside scale and then joining with costa ; radius (R) prominent,
joining C + Sc a little posterior to middle of wing-membrane ; radial
sector (Rs) prominent, running up to end of wing-membrane and giving
off 5-6 branches to anterior margin from proximal third onwards ;
media(M) prominent, running all along and close to Rs and giving off
5-6 branches to Rs in apical half of wing ; cubitus (Cu) weak but well
marked, with 9-10 prominent and several faintly marked branches to -
posterior margin. Hindwing : Scale small ; C+Sc fused, bordering
anterior margin ; R prominent, meeting C + Sc beyond middle of wing ;
Rs running up to tip of wing and with 4-5 branches ; M arising from Rs
from middle or a little proximal to middle of wing-membrane and giving
off 4-6 short branches to Rs; Cu basally strong, apically weakly defined,
with 8-9 prominent and several weaker branches to posterior margin.

2. SOLDIER (Figs. 17—19 ; Table 4) :

General : Head-capsule yellowish to reddish brown; clypeus,
labrum and antennae yellowish brown ; anteclypeus hyaline ; mandibles
basally reddish brown, apically darker ; thorax, legs and body yellowish
brown. Head and body fairly pilose. Total length 9.80—10.50 mm.

Head : Head-capsule subrectangular, longer than broad (length of
head to base of mandibles 3.25 —-3.31, width 2.00—-2.05 mm) ; sides
strongly to weakly convergent anteriorly ; posteriorly rounded ; Y-suture
present ; frons sloping in front, somewhat striated. Eyes: Oval (maxi-
mum diameter 0.23—0.25 mm), lying at a distance of about their long
diameter from antennae. Ocelli: Present as two small, unpigmented
spots at the end of lateral arms of Y-suture. Antennae . Broken in all
specimens ; 12-13 segments present, segment 1 large, cylindrical, 2 shorter
than 1, 3 slender, a little longer than 2, 4 shortest; from 5 onwards
gradually increasing in size and becoming pyriform. Clypeus : Postclypeus
not well differentiated from frons, with 2 pairs of long, bristle-like hairs
and a few short ones on anterior margin. Anteclypeus thin, apilose,
hyaline, strip-like. Labrum : Broadly tongue-shaped, with 6 pairs of long
bristle-like hairs near middle of anterior margin and a few shorter ones
on body. Mandibles : Stout, curved at apices, with weak basal humps ;

5
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slightly incurved above humps. Left mandible with 5 marginal teeth, 1st
marginal bluntly triangular, with a short curved anterior and a long,
posterior margin, 2nd like 1st but slightly shorter and curving posteriorly
to 3rd, the latter being short and bluntly tipped, 4th and 5th also short

—imm__. 20 Omm_, p

Figs. 17-21.  Neotermes eleanorae sp. n. Soldier (Holotyp:) and Pseudoworker
(Paramorphotype).
Fig. 17. Head and pronotum of soldier, in dorsal view.
Fig. 18. Ditto, in side view.

Fig. 19. Head of soldier, in ventral view, showing postmentum.
Fig. 20. Left mandiblz of pseudoworker in dorsal view.
Fig. 21. Ditto, Right mandible.
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and bluntly conical. Right mandible with 2 large, marginal teeth.
Postmentum : Club-shaped, with a thick and large anterior knob and a
long stalk below, anterior part divided indistinctly into two lobes,
anterior lobe with straighter and posterior-one with slightly convex,
sides ; stalk long, slim and narrow ; posterior margin concave,

Table 4, Measurements, etc.,, of Neolermes cleanoras sp.n.

CASTE—Soldier
Body-parts Range (2 exs.) Holotype

1. Total body-length ¢ 9.95—10.50 10.50
2. Length of head to base of mand.bles 3.25— 3.31 3.25
3. Max. width of head 2.00— 2.05 2.05
4. Max. height of head 1.60— 1.70 1.60
5. Head Index I (width/length) 0.62— 064 0.64
6. Head Index II (height/width) 0.78— 0.82 0.78
7. Head Index III (height/length) 049— 0.51 0.49
8. Max. length of labrum 0.23— 0.30 0.30
9. Max. width of labrum 0.52— 0.55 0.55
10. Length of mandibles (from upper

base of condyle to tip)

(a) Left mandible 1.78— 1.80 1.78
(b) Right mandible 1.80 1.80

11. Head-mandibular length Index (left

mandible-length/head-length) 0.54 0.54
12, Max. diameter of eye 023— 0.25 0.25
13. Min. med'an length of postmentum 2.25— 2.30 2.30
14. Width of postmenium at anterior lobe

of club 0.70— 0.73 0.70
15. Width of postmentum at posterior

lobe of club 0.70— 0.73 0.73
16. Width of postmentum at waist 0.28— 0.30 0.30
17. Maximum length of pronotum 0.95— 1.13 0.95
18. Max, width of pronotum 203— 210 2.03
19. Pronotum-head Index (pronotwn-

width/head-width) 0.99— 1.00 0.99
20. Pronotum Index (length/width) 046— 0.53 0.46

Thorax : Pronotum subrectangular, with a few very long hairs on
margins and on body ; sides weakly convex ; anterior margin weakly
concave and with a very indistinct notch ; posterior margin substraight.
Mesonotum : Semi-circular and shorter than pronotum. Metanotum :
slightly broader than mesonotum and shorter than pronotum. Legs:
Short, stout and weakly pilose ; apical tibial spurs 3 : 3 : 3,
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Abdomen : Oblong and pilose. Cerci 2-segmented, 0.15 mm long.
Styli single-jointed, 0.16 mm long.

3. PSEUDOWORKER (Figs. 20-21) :

Genergl : Head pale brownish yellow ; antennae paler. Thorax,
legs and body pale creamish yellow. Head and body fairly pilose.

Head : Head-capsule subrounded, almost as long as broad. Eyes
unpigmented and oval, spot-like, lying below antennae. Antennae 13
segmented ; segment 1 large, 2 shorter than 1, 3 shortest, 4 and 5 sub-
equal ; 5-12 increasing in size, last slender and ovate. Labrum broadly
tongue-shaped. Mandibles as in imago..

Thorax : Pronotum subrectangular with sides weakly curved ;
anterior margin concave ; posterior margin substraight. Legs short,
pilose ; apical tibial spurs 3: 3 : 3.

Abdomen : Oval and pilose. Cerci 2-jointed, 0.08 mm long.
Styli single-jointed, 0.15 mm long.

Measurements : Range
1. Total body-length (without antennae) ¢ ... 4.80—7.00
2. Length of head to base of mandibles ... 1,10—1.63
3. Max. width of head ... 1.15—1.68
4. Max. length of pronotum ... 0.48—-0.93
5. Max. width of pronotum ... 0.98—-1.80

Type-specimens : The above material is now separated in different
vials and deposited in National Zoological Collections, Zoological Survey
of India, Calcutta, as follows :—

Holotype : Soldier (Z.S.I. Reg. No. 531/H,,).

Morphotypes (Paratypes) : An imago and a pseudoworker (Z.S.1.
No. 535/H,,).

Paratypes and paramorphotypes (Paratypes): Two soldiers, six
imagos amd ten pseudoworkers (Z.S.I. No. 537/H,,).

Distribution : India: SouthernIndia : Mangalore (Karnataka),
Western Coast (type-locality).

Comparison : The imago of N. eleanorae can be separated from
that of N. fletcheri by its larger eyes (0.55—0.60 ys 0.45 mm) and for
media of hindwing arising from radial sector at about middle of wing-
membrane (from near scale in flercheri) ; and from that of N. assmuthi by
its larger head (head-length to base of mandibles 1.45—1.6 ys 1.30 mm ;
head-width eyes 1.60—1.66 vs 1.5 mm).

The soldier of this species is differentiated from that of N. flezcheri
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by slenderer head and mandibles, longer posterior margin of 1st marginal
of left mandible and pronotum almost as wide as head (narrower in
fletcheri) ; from that of N. assmuthi by narrower anterior lobe of the
postmentum with straighter sides and more concave anterior margin, of
pronotum ; from that of N. greeni by more slender head, subrectangular
pronotum (somewhat rounded in greeni) and less concave anterior margin
of pronotum with weaker medial notch ; and from that of N. dhirendrai,
supra, by smaller eyes (0.23—0.25 vs 0.30 mm), shorter 3rd segment of
antenna and straighter mandibles (somewhat hooked at apices in
dhirendrai).

Biology : This species has been observed making nest in the
dead portions of a mango tree at Mangalore. The nest is made up of
narrow, inter-communicating galleries filled with faecal pellets.

6. Neotermes fletcheri Holmgren and Holmgren
(Figs. 22-23)

1917. (Aug.). Calotermes (Neotermes) fletcheri Holmgren and Holmgren, Mem.
Dept. Agric. India (Ent.), 5 :139. Im., S. and Pw. Type-locality :
Coimbatore (Tamil Nadu).

1949. Neotermes fletcheri ; Snyder, Smiths. misc. Coll., 112 : 25.

1960. Neotermes fletcheri; Roonwal and Sen-Sarma, Contrib. Syst. Orient.
Termites (I,C.A.R. Ent. Monog. 1) : 171-178, 2 pls.

1961. Neotermes fletcheri ; Krishna, Bull. Amer. Mus. nat. Hist., 122 : 325,
Material : Two vials with sev. Im., S. and Pw., Agricultural
College, Coimbatore, Tamil Nadu, coll. O B. Chhotani (Nos. 01 &
4/28.11.62), 28. xi. 62, ex. Delonix regia trees.

Measurements :
(i) Imago : Range (5 exs.)
1. Total body-length with wings c -+ 14.70—14.80
2. Total body-length without wings . 7.70— 8.80
3. Length of head to lateral base
of mandibles -+ 1.40— 1.48
4. width of head with eyes - 1.57— 1.63
5. Max. diameter of eye - 0.50— 0.55
6. Max. diameter of ocellus - 0.17— 0.25
7. Max. length of pronotum -~ 0.50— 0.99
8. Max. width of pronotum e« 1.57— 1.65
9. Length of forewing with scale -« 12,00—12.15
10. Length of hindwing with scale -+ 11.00--11.20
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Fig. 22. Neotermes fletcheri Holmgren and Holmgren. Imago head and pronotum, in
dorsal view.
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(ii) Soldier : Range (6 exs.)
1. Total body-length ¢ -« 10.00—10.50
2. Length of head to base of mandibles . 3.00— 3.50
3. Max. width of head 2.00— 2.40
4. Max. diameter of eye - 0.22— 0.28
5. Max. length of pronotum 1.00— 1.15
6. Max. width of pronotum 1.90— 2.20

Distribution : INDIA : Southern India : Coimbatore (Tamil Nadu).
Elsewhere : Not known.

Biology : This species has been collected nesting in ‘Delonix regia’
trees at Coimbatore. The attack starts from dead portions of the trees
or from the portion of the bark which is cut for making the number on
the tree. The nest is in the form of narrow, longitudinal galleries filled
with faecal pellets and wood particles. It has also been rep<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>