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ABSTRACT

1. This monograph deals with the termite fauna (Insecta, Isoptera) of the Assam Region
of Eastern India (Assam State, North-East Frontier Agency, Manipur, Tripura and Naga Hills)
covering an area of about 104,048 square miles, This region is largely covered by tropical rain
forest except in the hilly northern and eastern portions, The study is based largely on the
collections made by the staff of the Zoological Survey of India during the last few years, and
a number of other smaller collections.

2. A total of 34 species belonging to 3 families, viz. Kalotermitidae, Rhinotermitidae and
Termitidae, and 16 genera are described. Of these, 14 species were already known and 13
species and subspecies are new to science. The family Termitidae is the one most richly
represented—with 4 subfamilies, 11 genera and 26 species. The genus best represented in the
region is Odontotermes, with 8 species.

3. Koeys for the identification of genera, species and subspecies of the Assam Region are
given. The following are the new species and subspecies described:

Family (1) RHINOTERMITIDAE: Subfamily Heterotermitinae: 1. Reticulitermes saraswati.

Family (2) TERMITIDAE: Subfamily (i) Amitermitinae: 2. Speculitermes cyclops rongrensis.
Subfamily (i) Termitinae: 3. Pseudocapritermes tikadari; 4. Capritermes latignathus durga.
Subfamily (iii) Macrotermitinae: 5. Macrotermes khajuriai; 6. Odontotermes giriensis; 7. Odonto-
termes horai; 8. Odontotermes kapuri; 9. Microtermes imphalensis; 10. Microtermes umsae, Sub-
family (iv) Nasutitermitinae: 11. Nasutitermes cherraensis; 12. Nasutitermes garoensis; 13. Nasuti-
termes kali,
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Genus (1) Neotermes Holmgren . .
1. Neotermes megaoculatus lakhimpuri Roonwal and Sen Sarma
Genus (2) Cryptotermes Banks
2. Cryptotermes bengalensis Snyder

Family II. Rhinotermitidae
Subfamily (i) HETEROTERMITINAE
Genus (3) Reticulitermes Holmgren
3. Reticulitermes chinensis Snyder (syn. B. assamensis Gardner)
4, Reticulitermes saraswati Roonwal and Chhotani (sp. nov.)

Subfamily (ii) COPTOTERMITINAE
Genus (4) Coptotermes Wasmann
5. Coptotermes gestroi Wasmann . ..
6. Coptotermes heimi (Wasmann) (syn. C. parvulus Holmgren)
7. Coptotermes travians Haviland
Subfarnily (iil) REINOTERMITINAE
Genus (5) Parrhinotermes Holmgren
8. Parrhinotermes khasii Roonwal and Sen-Sarma

Family ITII. Termitidae
Subfamily (1) AMITERMITINAE
Genus (6) Anoplotermes F. Miiller
9. Anoplotermes shillongensis Roonwal and Chhotum
Genus (7) Speculitermes Wasmann

10. Speculitermes cyclops rongrensis Roonw al und Chhotam (subsp. nov.)

Genus (8) Synhkamitermes Holmgren

11. Synhamitermes quadriceps (Wasmann)
Genus (9) Microcerotermes Silvestri

12. Microcerotermes heini Wasmann

Subfamily (ii) TERMITINAE
Genus (10) Pseudocapritermes Kemner

13. Pseudocapritermes tikadar: Roonwal and Chhotani (sp nov.)
Genus (11) Capritermes Wasmann ..

14, Capritermes dunensis Roonwal and Sen-! Sarma.

16, Capritermes latignathus durga Roonwal and Chhotani (subsp. nov. )

Subfamily (iii) MACROTERMITINAE
Genus (12) Macrotermes Holmgren

16, Macrotermes khajuriai Roonwal and Chhotam (sp. nov. )
Genus (13) Odontotermes Holmgren

17, Odontotermes assamensis Holmgren

18. Odoniotermes feae (Wasmann)

19. Odontotermes flavomaculatus Holmgren a.nd Holmgren

20. Odontotermes giriensis Roonwal and Chhotani (sp. nov.)
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I. INTRODUCTION

(@) Qeneral remarks

This is one of the series of contributions to the systematics of oriental
termites under the Termite Research Scheme (Taxonomy) financed by the
Indian Council of Agricultural Research and working under the charge of the
senior author (M. L. R.) since 1953.

The present monograph deals with the termite fauna of the Assam Region
of eastern India which comprises five administrative units, namely the Assam
State, the North-East Frontier Agency (NEFA), the Naga Hills-Tuensang
Area, Manipur and Tripura, and covering a total area of about 104,048 square
miles. The region shows great topographical and ecological variety. Over
one half the area is mountainous. The remaining area is either cultivated or
covered with dense evergreen forests. The region is of great zoogeographical
interest, bordering as it does on Tibet and China in the North and North-West,
Burma in the East and South-East and the Indian mainland on the West and
South-West (East Bengal). The fauna is largely Indo-Malayan but with a
remarkably high degree of endemicity, and 21 species out of a total of the 34 so
far recorded are endemic, being found nowhere else. No less than 13 species
are described here as new to science.

The work is based largely upon the material collected during the fairly
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extensive surveys carried out in recent years (1956-59) in the Assam Regioﬁ
by the Zoological Survey of India, and thanks are due to the various officers

who carried out these surveys, namely Dr. A. P. Kapur and Messrs.

H.

Khajuria, B. K. Tikadar and A. N. Fernandez. Some of the earlier collections
already present in the Zoological Survey of India and elsewhere were also
utilized. We are indebted to the Director, Map Publication Office, Survey
of India, Dehra Dun, and the Director, Eastern Circle, Survey of India,
Calcutta, for kindly supplying the altitudes of some of the collecting localities.
Thanks are also due to the Indian Council of Agricultural Research for a
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generous financial grant for the running of a Termite Research Scheme (Taxo-
nomy), without which this work would not have been possible.

(b) Topography and climate of the Assam Region

What we have, for the sake of convenience, called the ‘ Assam Region’
(Text-fig. 1) of eastern India comprises five administrative units, namely the
State of Assam and the centrally administered units known as the North-
East Frontier Agency (NEFA) in the North-East, Manipur and the Naga
Hills-Tuensang Area in the East and Tripura in the South-West. To the North
lie Tibet and Sikiang (China), to the East Burma, to the West Bhutan and to
the South Bengal. The ‘ Assam Region’ extends approximately between the
North latitudes 21° 56’ and 29° 27’ and the East longitudes 89° 42’ and 97° 25’
and covers a total area of about 104,048 square miles, thus: Assam State
50,143, NEFA 34,969, Manipur 8,628, the Naga Hills-Tuensang Area
6,276, and Tripura 4,032 square miles. The region presents a remarkable topo-
graphic variety. More than half the area is covered with wild hills and
mountains, the remainder being fertile plains and valleys and evergreen
forests. The North-East Frontier Agency is entirely mountainous being
taken up by the eastern extremity of the great Himalayan Range, comprising
the Abor and other hills, and is intersected by small streams and rivulets
including the Dihang which is a continuation of the Tsan-po of Tibet and
emerges near Dibrugarh in Assam as the great river Brahmaputra. The
Naga Hills-Tuensang Area is also largely mountainous. The central portion
of the Assam State is elevated by a series of hill ranges running East-West and
known as the Garo Hills (in the West) and the Khasi and Jaintia Hills in the
East. Further East lie the hill ranges which run more or less North-South,
namely the Naga Hills and the Lushai Hills, the former leading South into the
Imphal Valley of Manipur.

The climate is - humid tropical ’ (with high temperature and high humidity
in the plains and cold in the hills). The variation between day and night
temperatures is small. The annual rainfall varies with the situation from
about 127-655 cm (ca. 50-258 inches) in the plains and the lower elevations.
The highest rainfall, not only in Assam but in the world, is received at Cherra-
punji (ca. 25° 17" N, latitude and 91° 47’ E. longitude; altitude 1,311 m or 4,300
ft) and is about 10,625 mm or ca. 425 in. (average of 34 years). The area in the
plains and the lower elevations is covered with dense evergreen forests which
have been felled in many places for cultivation. A detailed account of the
‘ plant community ’ of a restricted area (the Imphal Valley, Manipur) has been
given by Roonwal (1949, pp. 110-116). The higher elevations are snowbound
for a considerable portion of the year.

The following are the districts (or divisions) of Assam, NEFA and the
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Naga Hills-Tuensang Area, the remaining two units (Manipur and Tripura)
not being divided into further subunits: [Asterisks (*) indicate those areas
from which termite collections were available for study.]

(i) * Assam (Districts)
* (Cachar District.
Darrang District.
* Garo Hills District.
* (Joalpara District.
* Kamrup District.
* Khasi-Jaintia Hills District.
* Lakhimpur District.
Mizo District.
North Cachar and Mikir Hills District.
* Nowgong District.
* Sibsagar District.

(ii) * NEF A (Divisions)
Kameng Frontier Division.
Lohit Frontier Division.
* Siang Frontier Division.
Subansiri Frontier Division.
Tirap Frontier Division.

(i) Naga Hills-Tuensang Area (Districts).—(No termite collections avail-
able).
Kohima District.
Mokokchung District.
Tuensang District.

(iv) * Manipur.

(v) Tripura.—(No termite collections available).

(c) History and present status of study of termite fauna of Assam Region

(See-also Appendix)

The authorities who have made significant contributions to the study of
the termite fauna of the Assam Region are the following: Holmgren (1913b),
Silvestri (1914), Holmgren and Holmgren (1917), Snyder (1949, world cata-
logue), Roonwal and Pant (1953, distribution), Roonwal and Sen-Sarma
(1956) and Roonwal and Chhotani (1959, 19605, 1962a, and present monograph).
A more detailed discussion is given below :
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The first serious mention of the termites of the Assam Region appears to
be that by Holmgren (1913b) in his monograph on the systematics of oriental
termites in which he recorded a single species, Odontotermes assamensis Holm-
gren (sp. nov.), from Assam. The next account is that by Silvestri (1914)
who described 11 species ‘ collected either by Mr. F. H. Gravely in Lower
Burma or by Mr. 8. W. Kemp in the Abor country’, the latter collection being
made in the Abor Hills (now in Assam State and the North-East Frontier
Agency) during a British military expedition, the Abor Expedition of 1911-12,
Of the 11 species mentioned by Silvestri, the following four were from
Assam and NEFA:

1. Odontotermes assamensis Holmgren.—Sadiya and Dibrugarh (Assam)

and Yembung (NEFA). (The Yembung specimens have, on re-

examination, proved to be a new species, O. giriensis Roonwal and

Chhotani (sp. nov.), and are described below in the present account;

the Sadiya and Dibrugarh specimens are not available to us).

‘ Odontotermes microdens’ Silvestri* [nom. nud.]—In rotten wood

‘near Koba at 400 ft. alt.” (Assam). O. microdens has now been

synonymized with O. parvidens Holmgren and Holmgren 1917, wide

Snyder 1949, p. 236. ‘

3. Odontotermes feae (Wasmann).—Sadiya (Assam).

4. ‘ Eutermes moratus, sp. n.” [now Nasutitermes moratus (Silvestri)].—
Yembung (NEFA), 1,100 ft altitude.

w

Holmgren and Holmgren (1917) described two new species of Odontotermes
from Assam, namely O. flavomaculatus H. and H. and O. parvidens H. and H.
Margabandhu (1934) listed the few known termites from the Assam Region in
his list of Indo-Ceylonese termites. Gardner described a ‘new ’ species from
Sadiya, Assam, Reticulitermes assamensis Gardner, which, however, is a
synonym of R. chinensis Snyder 1923 (vide Snyder 1949, p. 71).

Roonwal (1949) made a few biological observations on a termite in the
Imphal Valley, Manipur; this termite has been identified as Odonfotermes horni
in the present account, vide infra.

Snyder (1949), in his world catalogue of termites, has listed only eight
species from the Assam Region as follows:—

1. Reticulitermes chinensis Snyder (synonym: R. assamensis Gardner).—
Sadiya (Assam).

Coptotermes gestroi Wasmann.—Dibrugarh (Assam).

3. Odontotermes assamensis Holmgren.—‘ Assam, Abor’. The ‘ Abor’

[

* Silvestri actually assigned the species to Holmgren and wrote ‘Odoniotermes microdens
Holmgren’. But Holmgren never described that species, only using it as a MS. name which
he later probably changed to ‘ parvidens® Holmgren and Holmgren 1917,
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specimens (from Yembung, NEFA, vide Silvestri 1914, p. 428) have
been re-identified by us as O. giriensis sp. nov., vide infra.
Odontotermes feae (Wasmann).—‘ Abor ’ (Silvestri 1914, p. 428).
Odontotermes flavomaculatus Holmgren and Holmgren.—Assam.
Odontotermes parvidens Holmgren and Holmgren (synonym: O.
microdens Silvestri, nom. nud.).—Assam; and ‘ Abor: Kobo’.
Hypotermes xenotermitis (Wasmann).—Assam,

Nasutitermes moratus (Silvestri).—Yembung (NEFA).

Rattan Lal and Menon (1953) have listed a few species from the Assam

Region.

Roonwal and Pant (1953) have listed seven species from the Assam Region
as follows, of which Cryplotermes bengalensis Snyder and Coptotermes curvi-
gnathus Holmgren were not mentioned by Snyder (1949):

1.

2

Nooe

Cryptotermes bengalensis Snyder.—Assam.

Reticulitermes assamensis Gardner. (Is synonym of R. chinensis
Snyder, vide supra).—Assam.

Coptotermes curvignathus Holmgren. [Wrong determination for C.
gestroi (Wasm.), vide Roonwal and Chhotani (19628, in press)].—
Assam,

Microcerotermes sp.—Assam.

Odontotermes assamensis Holmgren.—Assam.

Odontotermes feae (Wasmann).—Assam.

Odontotermes parvidens Holmgren and Holmgren. (Snyder: O. micro-
dens Silvestri, nom. nud.)—Assam.

Roonwal and Sen-Sarma (1956) described two new species from Assam, as
follows :—

1.

Parrhinotermes khasii R. and 8. (sp. nov.).—Bank of Nong-Priang
stream, Khasi Hills, Assam. This was the first record of the genus
Parrhinotermes from India.
Hypotermes nongpriangi R. and 8. (sp. nov.)—Bank of Nong-Priang
stream, Khagi Hills, Assam.

Roonwal and Chhotani (1959) have recorded the neotropical and ethio-
pian genus Anoplotermes Miiller for the first time from India (Assam), and have
further described (1960b) a new species of it, 4. shillongensis, from Assam, and
discussed (1962a) its zoogeographical significance. In their revision of the
Indian species of the genus Coptotermes, the same authors (Roonwal and
Chhotani 1962b) have listed two species from the Assam Region, namely
Coptotermes gestroi Wasmann and C. travians Haviland.

Roonwal and Sen-Sarma (1960) have described one new subspecies from
the Assam Region, namely Neotermes megaoculatus lakhimpuri R. and 8.
(subsp. nov.), from Agsam,
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The total number of species and subspecies recorded by all these authors
thus comes to 14, as follows:—

Neotermes megaoculatus lakhim- 8. Odontotermes assamensis Holm-

puri Roonwal and Sen-Sarma. gren.
Cryptotermes bengalensis Sny- 9. Odontotermes feae (Wasmann).
der. 10. O. flavomaculatus Holmgren
Reticulitermes chinensis Snyder and Holmgren.

(syn. R. assamensts Gardner). 11. 0. parvidens Holmgren and

Coptotermes gestroi Wasmann. Holmgren (syn. O. microdens
C. travians Haviland. Silvestri, nom. nud.).
Parrhinotermes khasti Roonwal 12.  Hypotermes nongpriangi Roon-
and Sen-Sarma. wal and Sen-Sarma.
Anoplotermes shillongensis 13. H. xenotermitis (Wasmann).
Roonwal and Chhotani. 14. Nasutitermes moratus (Silvestri).

Finally, in the present monograph we have recorded 34 species and sub-
species (an increase of 20 over the previous record), a list of which will be
found in the Appendix below. Of these, no less than 13 are new to science,
as listed below (and, in addition, numerous new locality records of the older
species are given).

List of new species and subspecies from Assam Region recorded in the present

o

<

monograph

Reticulitermes saraswatt sp. nov. (Type-locality: Shillong, Khasi-
Jaintia Hills District, Assam).

Speculitermes cyclops rongrensis subsp. nov. (Type-locality: Ron-
grengiri, Garo Hills District, Assam). :
Pseudocapritermes tikadars sp. nov. (Type-locality: Cherrapunji,
Khasi-Jaintia Hills District, Assam).

Capritermes latignathus durga subsp. nov. (Type-locality: Cherra-
punji, Khasi-Jaintia Hills District, Assam).

Macrotermes khajuriai sp. nov. (Type-locality: Umsa Nongkharai,
Khasi-Jaintia Hills District, Assam).

Odontotermes giriensis sp. nov. (Type-locality: Rongrengiri, Garo
Hills District, Assam).

Odontotermes horai sp. nov. (Type-locality: Bank of Nong-Priang
stream, Khasi Hills, Assam).

Odontotermes kapuri sp. nov. (Type-locality: Cherrapunji, Khasi-
Jaintia Hills District, Assam).

Microtermes imphalensis sp. nov. (Type-locality: Imphal Valley,
Manipur).
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10. Microtermes wmsae sp. nov. (Type-locality: Umsa Nongkharai,
Khasi-Jaintia Hills District, Assam).

11. Nasutitermes cherraensis sp. nov. (Type-locality: Cherrapunji, Khasi-
Jaintia Hills District, Assam).

12.  Nasutitermes garoensis sp. nov. (Type-locality: Rongrengiri, Garo
Hills District, Assam).

13. Nasutitermes kali sp. nov. (Type-locality: Umsa Nongkharai, Khasi-
Jaintia Hills District, Assam).

It will thus be seen that the region is rich in termite fauna. Large
areas of the region still remain to be surveyed and there is no doubt that
several new species await discovery. As for biology, little is known and an
almost virgin field lies before us to be explored.

(d) General taxonomic remarks on termites of Assam Region

The 34 species of termites recorded so far from the Assam Region are
distributed in three families, viz. the Kalotermitidae, Rhinotermitidae and
Termitidae. The families not represented in Assam, thus, are the Mastoter-
mitidae (Australian only), Hodotermitidae and Indotermitidae (the peculiar
family recently described by Roonwal and Sen-Sarma 1960 from Burma, vide
also Roonwal 1958 for a preliminary account). A total of 16 genera are
represented as follows:—

KALOTERMITIDAE.—Neotermes Holmgren; Cryptotermes Banks.

RHINOTERMITIDAE.— Reticulitermes Holmgren, Coptotermes Wasmann and
Parrkinotermes Holmgren. :

TeRMITIDAE.—Anoplotermes Miiller, Speculitermes Wasmann, Synhami-
termes Holmgren, Microcerotermes Silvestri, Pseudocapritermes Kemuer,
Capritermes Wasmann, Macrotermes Holmgren, Odontotermes Holmgren,
Hypotermes Holmgren, Microtermes Wasmann and Nasutitermes Dudley.

The distribution of genera and species in the various families and sub-
families is as follows:—

Fam. I. KALOTERMITIDAE.—A single subfamily, with two genera and
two species.

Subfam. (i) Kalotermitinae.—Two genera, with one species and one
subspecies.

Fam. II. REINOTERMITIDAE.—Three subfamilies, with three genera and
six species.

Subfam. (i) Heterotermitinae.—A single genus, with two species.

Subfam. (ii) Coptotermitinae.—A single genus, with three species.

Subfam. (iii) Rhinotermitinae.—A single genus, with a single species.

Fam. ITI. TerMITIDAE.—Four subfamilies, with 11 genera and 26 species.

Subfam. (i) Amitermitinae.—Four genera, with four species.
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Subfam. (ii) Termitinae.—Two genera, with three species.
Subfam. (iii) Macrotermitinae.—Four genera, with 15 species.
Subfam. (iv) Nasutitermitinae.—A single genus, with four species.

The number of species and subspecies occurring in the Assam Region in
the various genera is as follows:—

GENUS No. OF SPECIES

Fam. Kalotermitidae

1. Neotermes .. .. .. .. .. 1

2. Cryptotermes .. . .. .. .. 1
Fam, Rhinotermitidae

3. Reticulitermes .. e .. .. .. 2

4. Coptotermes . . .. .. 3

5. Parrhinotermes c. . .. .. .. 1

Fam, Termitidae

6. Anoplotermes 1
7. Speculitermes 1
8. Synhamitermes 1
9. Microcerotermes 1
10. Pseudocapritermes .. 1
11. Capritermes 2
12. Macrotermes 1
13. Odontotermes 8
14. Hypotermes 3
15. Microtermes 3
16. Nasutitermes .. .. .. . L 4
Total 34 species

Thus, as is usual in the Indo-Malayan Region, the family which is most
richly represented is the Termitidae with four subfamilies, 11 genera and 26
species (comprising 69 per cent of the genera and 76 per cent of the species
known from the Assam Region).

Among the genera, the one most richly represented is Odontofermes (with
eight species, or 24 per cent of the total), and the three closely allied genera,
Odontotermes, Hypotermes and Microtermes, contain among themselves 14
gpecies or 41 per cent of the total. The genus Nasutitermes is also rather
well represented, with four species comprising 12 per cent of the total.

(e) List of termite collections studied

The present account is based largely on the study of the following ten
collections from the Assam Region, all of which are present in the Zoological
Survey of India, Calcutta, together with a few others which are mentioned in
this text, under ‘ Material ’, in the appropriate places :

1. A small collection from Kobo (Lakhimpur District, Assam) and
Yembung (NEFA), coll. §. W. Kemp, 30th Nov., 1911, to 17th Jan., 1912.
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2. A small collection from the Khasi Hills, Assam, coll. 8. L. Hora, 20th
Feb., 1923,

3. A small collection from Dhubri (Goalpara District, Assam), coll.
C. F. C. Beeson, 28th Dec., 1935.

4, A collection from the Imphal Valley (Manipur), coll. M. L. Roonwal,
13th-19th Oct., 1945,

5. A collection from Umsa Nongkhatai (Khasi-Jaintia Hills District,
Assam) and Rongrengiri (Garo Hills District, Assam), coll. H. Khajuria, 6th
Dec., 1956, to 3rd Feb., 1957.

6. A small collection from Rongrengiri (Garo Hills District, Assam), coll.
A. N. Fernandez, 13th Jan., 1957.

7. A collection from Assam, coll. B. K. T'tkadar, 19th Feb. to 8th Apr.,
1957, as follows: Baguri (Kamrup District), Jamduar and Raimona (Goalpara
District).

8. A collection from Shillong and Cherrapunji (Khasi-Jaintia Hills
District, Assam), A. P. Kapur, 20th—24th Dec., 1958.

9. A collection from Shillong (Khasi-Jaintia Hills District, Assam), coll.
A. P, Kapur, Tth Mar. to 6th Apr., 1959,

10. A small collection from Cherrapunji (Khasi-Jaintia Hills District,
Assam), coll. M. L. Roonwal and A. P. Kapur, 7th May, 1959,

(f) List of termate collecting localities

A list of the localities in the Assam Region (i.e. Assam State, the North-
East Frontier Agency, Manipur and Tripura) from where the termites were
collected is given below in Table 1, together with their approximate latitude
and longitude and the district in which they are situated.

(9) List of abbreviations used

coll., collected by; collection.

det., determined by; identified by.

ex., extracted from; out of.

pl., plate.

Z.8.1., Zoological Survey of India.

Z.8.1. Reg. No., Zoological Survey of India Registration Number.

II. KEYS FOR IDENTIFICATION

(a) General

Simple keys for the identification of the termites of the Assam Region are
given below for the genera as well as the species where more than one species or
gubspecies in a genus are known from the region. The keys are confined to
the soldier caste, as that caste is the one from which it is easiest to identify and
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List of termite collecting localities (Assam Region) with latitude, longitude and altitude

Note.—Localities from which the material was ac{ually examined are without an asterisk,
while localities mentioned in other papers are marked with an asterisk (*).

Altitude above
mean sea-level

Degrees of latitude and

. longitude
Serial Name of locality e
meItrll' o5 f{agt Latitude  Longitude
(i) Assam State
1  Baguri (Nowgong District) - 73 239 26° 33’ N. 93° 19 E
2  Cherrapunji  (Khasi-Jaintia  Hills
District) .. 1,311 4,300 25°17'N. 91°47'E,
3  Dhubri (Goalpara sttrlct) 34 113 26° 02’ N, 90° 02" I,
4  Dibrugarh (Lakhimpur District) 105 344 27° 29’ N. 94° 58’ E.
5  Gauhati (Kamrup District) 55 180 26° 11’ N. 91° 47’ E.
6  Gotanagar (Kamrup District) _ —_ 26° 09’ N. 91° 43’ E
7 Jaipur Range (Lakhimpur Dlstrlct) — — 27°10°N.  95° 25’ .
8 Jamduar (Goalpara District) — — 26° 40" X. 89° 50’ E
9 Jokai Reserve Forest (La.khimpur
District) .. — — 27° 10" N.  953° 25 E.
10 *Kamakhya Hills, near Gauhati (Kam-
rup District) 301 989 26° 10’ N.  91° 40’ E.
11 Kobo (Lakhimpur Dlstmct) 120 400 27° 45" N, 95° 20" E.
12 Lakwa-Sibsagar Road (Sibsugar
District) .. — — —_ —
13 Makum (Lakhimpur D]strlct) 127 417 27° 25’ N.  95° 35’ E.
14 Margherita (Lakhimpur District) — — 27° 15’ N.  95° 40’ E.
15 Nong Priang stream bank (Khasi-
Jaintia Hills District) .. . .. 366 1,200 — —
16 *North Range, Sibsagar (Sibsaga.r
District) — — 26°59' N.  94°41'E.
17  Palasbari (Kamrup Dlstrlct) 47 154 26° 05" N. 91° 30" E.
18  Pynursla (Khasi-Jaintia Hills Dlstrlct) — —_ 25° 15" N.  91° 50" E.
19 Raimona (Goalpara District) — — 26° 40" N. 89° 52’ E
20  Rongrengiri (Garo Hills District) —_ — 25° 30" N. 90° 30’ E.
21 *Sadiya (Lakhimpur District) — — 27° 50" N.  95° 35" E.
22  Shillong (Khasi-Jaintia Hills Dwtrlct) 1,499 4,919 5°34’N. 91° 56" E,
23  Sibsagar (Sibsagar letl‘l(}t) 96 315 26° 59’ N.  94° 41’ E.
24 *Silchar (Cachar District) . 25 82 24° 50" N. 92° 51’ E,
25 *Tura (Garo Hills District) 396 1,300 25° 31" N. 90° 14’ E,
26  Umsa Nongkharai (Kh&s1 Jaintia Hills
District) — — 25° 40’ N, 91° 50" E
(i) North-East Frontier Agency
27  Yembung (Siang Division) 335 1,100 28°25'N. 95" 03" E.
(iil) Manipur
28  Imphal Valley . — -— 24°40'N.  93° 55 E.
29  Kanglatongbi, near Impha,l —_ 24° 55" N.  93°50" E,
30 Below Modbung, near Imphal 1,060 3, 500 ca. 25° 02" N, ca. 93° 58’ E.
31

16 miles north of Impha,l on Dimapur
Road .

Nil

Nil

(v) Tripura

(iv) Naga Hills and Tuensang Area

. ca. 1,080 ca. 3,600 ca. 25° 02' N

.ea. 93° 56" E.
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also the one which is generally available in the collections—the soldier caste is
absent in the genera Anoplotermes and Speculitermes* Workers are even more
common than soldiers, but do not provide good characters for identifications,
while the reproductive forms (alates or imagos) are not commonly met with
because they are produced only at certain seasons.

(b) Key to genera (soldier caste)

Note.—The soldier caste is absent in the genera Anoplotermes and Speculi-
termes,* vide Item 1 of the key.

1 (2).

2 (1.
3 (12).
4 (5).
5 (4).
6 (7).

10 (11).

11 (10).

Soldier caste absent

Soldier caste present.

Pronotum flat (not saddle-shaped).

Head truncated in front

Head not truncated in front.

Left mandible with four marginal teeth. Fonta-
nelle absent

Left mandible without, or thh only two, margmal
teeth. Fontanelle present.

Head subrectangular, with subparallel sides. Mar-
ginal teeth of left mandible wanting. Fontanelle
lying a little in front of middle of head-dorsum ..

Head oval, with sides converging in front. Mar-
ginal testh of left mandible either present or
wanting. Fontanelle lying much in front of
middle.

Mandibles with inner margin not serrated at base;
left mandible with only a few crenulations in
basal half of inner margin. Fontanelle prominent,
lying more forward, just behind clypeus

Mandibles with inner margin serrated at base; left
mandible with two marginal teeth. Fontanelle
minute, lying less forward, clearly separated from
clypeus .

Pronotum saddle- shaped

Head projected in front into a nasute or rostrum;
mandibles rudimentary .

Head not projected in front into a nasute man-
dibles well developed.

Mandibles asymmetrical.

Tip of left mandible hooked

Tip of left mandible not hooked

Mandibles symmetrical.

Mandibles with inner margins serrate

Mandibles with inner margins not serrate.

Mandibles strongly incurved in front, each with a
prominent triangular tooth a little behind the
middle

1. _Anoplotermes
2. Speculitermes*

3. Cryptotermes

4. Neolermes

5. Reticulitermes

6. Coptotermes

7. Parrhinotermes

8. Nasutitermes

9. Pseudocapritermes
10. Capritermes

11, Microcerotermes

12. Synhamitermes

* Since writing the above, the soldier caste has heen

Roonwal and Chhotani (1960, Sci. & Cult., Caleutta, 26 (3), pp.

discovered in Speculitermes by
143-144),



22 (21),

27 (28).

28 (27).

1 (2).

2 (1)
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Mandible not strongly incurved in front; left man-
dible either with a prominent tooth or toothless;
the right either with a rudimentary tooth or
toothless.

Labrum with a hyaline tip. Soldier caste dimorphic.

Labrum without a hyaline tip. Soldier caste mono-
morphic,

Smaller species; soldiers smaller than workers.
Mandibles short, thin and delicate; concave
basally .

Larger species; soldiers generally larger than w orkers
Mandibles large and stout, not particularly con-
cave basally.

Left mandible with a prominent tooth on inner
margin; basal half of mandibles smooth .

Left mandible without a tooth; basal half of man-
dibles crenulate

13.

14,

15.

16.

Muacrotermes

Microtermes

Odontotermes

Hypotermes

(c) Key to species of Reticulitermes (soldier caste)

Larger species. Total length without antennae
5:50-6-78 mm; head-length to base of mandibles
1-93-2-25 mm; head-width 1-10-1-25 mm, Left
mandible crenulated in basal half

Smaller species. Total length without antennae 4 0
mm; head-length to base of mandibles 1-53 mm;
head-width 1-0 mm. Left mandible not crenu-
lated but with a deep concavity above the basal
projection

1.

2.

R. chinensis

R, saraswati (sp. nov.)

(d) Key to species Coptotermes (soldier caste)

The three species of Coptotermes known from the Assam Region, namely
gestroi, heimi and travians, fall in a group in which the waist at the soldier
postmentum is at the middle point between the widest point and the hind

margin.

1 (2).

2 (1)

The following key would separate the soldiers:

Head larger (1-50-1:53 mm long; 1-20-1-25 mm
wide); dorsum of head-portion behind fontanelle
neither swollen nor wavy ..

Head smaller (1-20-1:40 mm long; 1- 00—1 35 mm
wide}; dorsum of head-portion behind fontanelle
swollen and wavy.

Postmentum: Minimum width smaller (0-23-0-29
ram); contraction index (minimum width/maxi.
mum width) lower, 0:59-0-69 .

Postmentum: Minimum width greater (0-25-0-34
mm); contraction index higher, 0:63-0-76

1.

2.

3.

C. gestroi

C. travians

C. heimz

(e} Key to species of Capritermes (soldier caste)

Labrum weakly concave at anterior margin,
Smaller species (head-length to base of mandibles
2-35-2-50 mm; head-width 1-30-1-40 mm)

1.

C. dunensis
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2 (1). Labrum weakly convex at anterior margin. Larger
species (head-length to base of mandibles 2-66-
3:00 mm; head-width 1-47-1-60 mm). .. 2, C.latignathus durga
(subsp. nov.)

(f) Key to species of Odontotermes (soldier caste)

Eight species of Odontotermes are now known from the Assam Region.
The soldier of O. flavomaculatus Holmg. and Holmg. was not available to us
for study and the description of the same is also very poor in the literature,
and Holmgren and Holmgren (1917) merely stated: ‘Soldier. Not distinguish-
able from the typical soldier of O. obesus.” Thus it has not been possible for us
to include O. flavomaculatus in the key. The other seven species are keyed as
follows:—

1 (6). Head oval. Smaller species (head-length to base of
mandibles 1-30-1-58 mm; head-width 1-0-1-40
: mm). Tooth on left mandible placed in distal
third. Antennae brownish, paler proximally.
2 (3). Mandibles long ({(length 0-83-0-98 mm). Head-
mandibular index (left mandible.length/head-
length) 0-62-0-64. Tooth of left mandible pos-
teriorly placed; index (tooth distance from tip/
mandible-length) 0-29 .. .. .« 1. O.assamensis
3 (2). Mandibles short (0-70~0-83 mm long). Head-mandi-
bular index (left mandible-length/head-length)
0-51-0-60. Tooth of left mandible anteriorly
placed; index 0-21-0-26.
4 (5). Larger species (head-length to base of mandibles 1-58
mm; head-width 1-38 mm). Mandibles shorter
comparative to head-length (index, left mandible-
length/head-length, 0-51-0-52 .. 2. 0. kapur: (sp. nov.)
Smaller species (head-length to base of ma.ndlbles
1-18-1-35 mm; head-width 1-00~1-20 mm). Man-
dibles longer comparative to head~length (index
0-56-0-60) AN 3. 0. giriensis (sp. nov.)
6 (1). Head almost subrectangular Larger species (head-
length to base of mandibles 1:65-2:-80 mm; head-
width 1-28-2.30 mm). Tooth on left mandible
placed either in middle or basal third, Antennae

(51
—_—

>
~

uniformly yellow.
©7(10). Tooth of left mandible situated near the middle.
8 (9). Head rectangular; sides subparallel .. 4. O. horng
9 (8). Head subrectangular to suboval; sides weakly to
strongly converging in front 5. 0. feae

10 (7). Tooth of left mandible situated in basal thxrd or near
distal end of basal third.
1(12). Larger species (head-length to base of mandibles
1-88-2-70 mm; head-width 1:45-2-15 mm). Sides
- of head weakly to strongly converging in front .. 6. 0. parvidens
12 (11). Smaller species (head-length to base of mandibles
1:65-1-75 mm; head.width 1:28-1-33 mm). Sides
of head subparallel . .« 7. 0. korai (sp. nov.)
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(9) Key to species of Hypotermes (soldier caste)

1 (2). Larger species (head-length 1:32 mm; width 1-07

mm; pronotum-width 0:78 mm) .. 1. H. nongpriangi
2 (1). Smaller species (head-length 1:05-1-28 mm; W1dth

0:90-1-10 mm; pronotum—width 0:60-0-78

mm).
3 (4). Sides of head weakly convex and slightly converg-

ing in front .. . 2. H. obscuriceps
4 (8). Sides of head a,ppreclably convex and strongly

converging in front .. .. .. 3. H.zenotermites

(h) Key to species of Microtermes (soldier caste)

Three species of Microtermes have been recorded in this monograph. The

soldier caste is known in case of two species only which are keyed as follows:—
1 (2). Head oval; densely pilose. Mandibles weakly in-
curved at apex. Labrum long and tongue-
. shaped .. .. L. M. anandi
2 (1). Head subcircular, moderately pllose Mandibles
strongly incurved at apex. Labrum short and )
subtriangular .. .. .. 2. M. umsae (sp. nov.)

(3) Key to species of Nasutitermes (soldier caste)

1 (2). External processes of mandibles either absent or
very weakly developed. Soldier caste dimorphic. 1. N. cherraensis (sp. nov.)
2 (1). External process of mandibles prominent and well
developed. Soldier caste monomorphic,
3 (4). Antennae with 13 segments. Head-length with
rostrum 1-69 mm; head-width 1-00 mm 2. N. moratus
4 (3). Antennae with 11-12 segments. Head-length Wlth
rostrum 1-30-1-57 mm; head-width 0-80-0-93 mm.
5 (6). Larger species. Head-length with rostrum 1-50—

1:57 mm; head-width 0-87-0-93 mm. . 3. N. garoensis (sp. nov.)
6 (6). Smaller species, Head-length with rostrum 1: 30—-
1-36 mm; head-width 0-73-0-77 mm. .. 4. N, kali (sp. nov.)

III. SYsTEMATIC ACCOUNT OF TERMITE FAUNA
Family I. KALOTERMITIDAE
Subfamily (i) KALOTERMITINAE
Genus (1) Neotermes Holmgren

1. Neotermes megaoculatus lakhimpuri Roonwal and Sen-Sarma

1960, Neotermes megaoculatus lakhimpuri M. L. Roonwal and P. K. Sen-Sarma, Contrib,
Sysi. Orient. Termites, New Delhi, Ent. Monogr., Indian Coun. agric. Res., (1),
pp. 217-220. Type-locality : INp1a: Makum (Lakbimpur District, Assam).

(2) MATERIAL

(i) Several soldiers, pseudoworkers and nymphs of alates, in a vial, coll.
C. F. C. Beeson (S.E.’s No. 4409), Makum (Lakhimpur District, Assam, India),

2
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11.i.1936, ex ‘wood of an unknown species’. (ii) Ditto, one soldier (the
holotype). (iii) Ditto, one pseudoworker (the morphotype). (iv) Ditto, some
soldiers (the paratypes) and pseudoworkers (the paramorphotypes).

(b) MEASUREMENTS, ETC.
(From Roonwal and Sen-Sarma 1960)

Soldiers Range
(7 specimens)

1. Total body-length (with mandibles) .. .. . ca. 11-6-13-56 mm,
2, Length of head to lateral base of mandibles .. .. .. 41-5-0 mm.
3. Meaximum width of head .. .. .. . .. 2:6-3-0 mm,
4. Maxzimum length of mandibles:

(a) Right mandible .. .. .. .. .. 1-9-2-1 mm,

(b) Left mandible .. .. .. .. oo 2:0-2-2 mm,
5. Maximum diameter of eye .. .. .. .. 0-3-0-4 mm.
6. Maximum eye-antennal distance .. . .. .. 0-26~0-30 mm.
7. Mazximum length of pronotum .. o .. .. 1.50-1-65 mm.
8. Maximum width of pronotum .. .. .. .. 2:6-3-0 mm.

Number of antennal segments .. .. .. .. 16-17

‘_'me. \

TEXT-F16. 2. Neotermes megaoculatus lakhimpuri Roonwal and Sen-Sarma. Soldier.

Head, in dorsal view. (After Roonweal and Sen-Sarma 1960, Text-fig. 40a. From specimen
from Makum, Lakhimpur, Assam, coll. C. F. C. Beeson, 11.i.1936.)

e., eye.

2B
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(¢) DisTRIBUTION
Ixpra: Assam : Makum (Lakhimpur District).

(d) REMARES

N. m. lakhimpurt differs from the typical subspecies N. megaoculatus
megaoculatus Roonwal and Sen-Sarma (1960, Contrib. Sys. Orient. Termites,
pp- 214-217), which is from the foot-hills of the western Himalayas (New

05 mm,

TEXT-FIG. 3. Cryptotermes bengalensis Snyder. Imago.

Head and pronotum, in dorsal view. (From specimen from Jokai Reserve Forest, Lakhim-
pur District, Assam, coll. C. F. C. Beeson, 8.i.1936.)

e., eye; oc., ocellus.

Forest, Dehra Dun, Uttar Pradesh, India, ca. 610 metres altitude, as follows:
(i) With large head (head-length 4-1-5:0 vs. 3-87-4-50 mm), (ii) Mandibles
shorter both absolutely (length 1:90-2-20 vs. 2:10-2-76 mm) and relative to
head-length (index mandible-length/head-length 0-42-0-54, vs. 0-50-0-65), and
(iii) Number of antennal segments 16-17 vs. 14-16.
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Genus (2) CGryptotermes Banks

2. Cryptotermes bengalensis* Snyder
1934. Kualotermes (Cryptotermes) bengalensis T. E. Snyder, Indian For. Rec., Delhi, 20 (11),
4-6. Type-locality : ‘Sundarbans (sea forest)’ (Lower Bengal).

(@) MATERIAL

One dealate imago, 1 soldier and 1 worker, in a vial, Jokai Reserve Forest
(Lakhimpur District, Assam), coll. C. F. C. Beeson, 8.i.1936, ex ‘unknown
wood’,

| mm.

t "}

- TexT-F16. 4. Cryptotermes bengalensis Snyder. Soldier.
Head and thorax, in dorsal view. (From specimen from Jokai Reserve Forest, Lakhimpur
District, Assam, coll. C. F. C, Beeson, 8.1.1936.)
e., oye.

* Ahmad (1952, Proc. 4tk Pak. Sci. Conf., Peshawar, Part 3, p. 71) regards C. bengalensis
as a synonym of C. havilands (Sjosedt).
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(b) MEASUREMENTS

(@) Imago (1 specimen)

1
2
3.
4.
5
6
7

Total body-length (without wings)

Maximum width of head (with eyes)

Maximum diameter of eye (with ocular sclerite)
Maximum diameter of ocellus

Minimum eye-ocellus distance

Maximum length of pronotum

Maximum width of pronotum

(b) Soldier (1 specimen)

1
2
3.
4
5

coll. A. P. Kapur, 21.x1i.1958, ex ‘ dried wood °.

Total body-length (with mandibles) -
Length of head to lateral base of mandibles ..
Maximum width of head

Maximum length of pronotum

Maximum width of pronotum

(¢) DisTRIBUTION

Inpia: Assam : Jokai Reserve Forest (Lakhimpur District).

ca,

cel.

301

4-30 mm.
0-93 mm.
0-27 mm.
0:10 mm.
Nil

067 mm.
0-77 mm,

50 mm.
1-23 mm.
1-13 mm.
0-83 mm.
1-10 mm,

Also from the ‘ Sundarbans (sea forest)’ (Lower Bengal), the type-locality.

E. ParisTaN: Dacca (Hast Bengal).

Family II. RHINOTERMITIDAE
Subfamily (i) HETEROTERMITINAE
Genus (3) Reticulitermes Holmgren
3. Reticulitermes chinensis Snyder

(Synonym: Reticulitermes assamensis Gardner)

1923. Reticulitermes chinensis T. E. Snyder, J. Wash. Acad. Sci., Washington, 13, 107-109,

Type-locality : CaINA: Szechuan Province.

1944. Reticulitermes assamensis J. C. M. Gardner, Indian J. Ert., New Delhi, 6 (1.2),

105-106. Type-locality : Inp1a: Sadiya (Lakhimpur District, Assam).

(¢) MATERIAL

(i) and (i) 2 vials, with several soldiers, workers and nymphs, Shillong
(Khasi-Jaintia Hills District, Assam), 25° 34" N. latitude, 91° 56’ E. longitude,

(iii) One vial in spirit with 2

soldiers and several workers, Shillong (Assam), coll. 4. P. Kapur, 6.iv.1959,
eating up the core (heart-wood) of dead roots (2:5 cm diameter) of Pinus
longifolia 1, bark left intact.
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(b) MEASUREMENTS

Soldiers Range
(8 specimens)
1. Total body-length (with mandibles) .. . .- ca. 5-50-6-78 mm.
2. Length of head (to lateral base of mandibles) .. .. .. 1-93-2-25 mm.
3. Maximum width of head .. .- .. .. .. 1-10-1-25 mm.
4. Maximum length of pronotum .. . .. .. 0-53-0-60 mm.
5. Maximum width of pronotum .. .. .. .. 0-88-0-95 mm.

— Imm. ;

TEXT-FIG, 5. Reticulitermes chinensis Snyder. Soldier.

Head and thorax, in dorsal view, (From specimen from Shillong, Khasi-Jaintia Hills
District, coll, A. P, Kapur, 21.xii.1958.)

ft., fontanelle.

(¢) DISTRIBUTION

(i) For R. chinensis: INDI1A: Assam: Shillong (Khasi-Jaintia Hills Dis-
trict) (present record). CHINA: Szechuan Province.
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(ii) For R. assamensis: IND1A: Assam: Sadiya (Lakhimpur District).
West Bengal : Samsing (Kalimpong District).

4. Reticulitermes saraswati Roonwal and Chhotani (sp. nov.)
(Table 2; and Pls. XVII and XVIII)

(a) MATERIAL

One soldier and 6 workers (4 major and 2 minor), Shillong, Khasi-Jaintia
Hills District, Assam, India, approx. 25° 34’ N. latitude and 91° 56’ E. longi-
tude, coll. 4. P. Kapur, 20.xii.1958.

(b) DEScRIPTION
1. Imaco.—

Unknown.

Lo

Sorpier (Table 2; and Pl. XVII).—

General: Head-capsule pale straw yellow; labrum yellow, with a small
transparent tip; mandibles dark brown, paler proximally; antennae, legs and
body yellowish white. Head moderately pilose, body fairly densely hairy.
Total body-length (with mandibles but without antennae) ca. 4-0 mm,

Head : Head-capsule subrectangular; longer than broad (length 1-53 mm;
width 1-0 mm), sides subparallel, weakly incurved a little behind the antennae;
posterior margin rounded; frons swollen and steeply sloping in front. Fon-
tanelle : Minute, placed at base of swollen part of frons. Hyes and Ocelli
Absent. Antennae.: Broken in the specimen, only 11 segments of right
antenna present; segment 1-3 sparsely, and remainder moderately, pilose;
segment 1 longest, cylindrical, sides somewhat incurved; 2 subequal to half of
1; 3 shortest; 4 larger than 2 (subdivided horizontally in two in the left
antenna); 5-11 pyriform and generally increasing in size in that order. Cly-
peus: Subtrapezoidal; not divided into an ante- and a postelypeus; separated
from frons by a dark line; with a short, fine bristle on either side. Labrum :
Tongue-shaped; longer than broad; broadest near base; sides gradually
converging in front into a pointed, transparent tip; apex with 2 long bristles.
Mandibles : Sabre-shaped, but rather short and stout, narrowing in front into
a weakly incurved tip; shorter than head-capsule (mandible length 0-86 mm;
head-length 1-53 mm). Left mandible with inner margin smooth; and in
posterior third sharply incurved; basal projection prominent. Right mandible
algo with smooth inner margin, but with a minute, rudimentary tooth-like
projection near base. Postmentum : Club-shaped; broadest in anterior one-
third; whence the sides gradually narrow in a long waist, and again widening
out posteriorly near base; anterior margin substraight; posterior margin
strongly concave; a few setae present on anterior half of postmentum.
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TABLE 2
Body measurements (t¢n mm) of Reticulitermes saraswati Roonwal and Chhotani (sp. nov.)

CasTE—Soldier

BoODY-PARTS HoroTyrE

I. GENERAL

1. Total body-length (approx.) 4-0
II. Hrap
2. Length of head to lateral base of mandibles 1-53
3. Maximum width of head 1-0
4. Maximum height of head .. 0-80
5. Head index I (width/length) 0-65
6. Head index II (height/width) 0-80
7. Head index III (height/length) . 0-52
8. Occipito-fontanelle distance (distance between posterlor margln of head and
fontanelle) . . 1-03
9. Fontanelle-head lnde\ ( fontanelle dlstance ‘head- length) 0-68
10. Median length of labrum 0-30
11. Maximum width of labrum 0-27
12. Minimum length of mandibles:
Left mandible 0-86
Right mandible 0-86
13. Head-mandibular length index (left mandlble length/head Iength) 0-56
14. Minimum median length of postmentum 1-08
15. Maximum width of postmentum 0-4
16. Minimum width of postmentum 0-12
III. TaORAX
17. Maximum length of pronotum .. N .. .. 0-40
18, Maximum width of pronotum : .- . 0-67
19. Pronotum-head width index (pronotum vudth/head Wldth) .. .. 067
20. Pronotum index (length/width}) . .. .. 0-60
21. Maximum width of mesonotum = . .. .. 0-57
22. Maximum width of metanotum .. .. . .. 0-67

Thorax : Pronotum : Flat, narrower than head-capsule (width 0-67 mm vs.
1-0 mm); much broader than long (width 0-67 mm; length 0-40 mm); broad-
est anteriorly; anterior margin with a prominent obtuse, median notch;
sides narrowing behind; posterior margin weakly convex, with a shallow
median notch. Mesonotum : Slightly narrower than pronotum; posterior
margin substraight; sides rounded. Mefanotum : Broader than pronotum;
posterior margin substraight; sides rounded. Legs: Thin and long; pilose;
apical tibial spurs 2 each in middle and hindlegs (forelegs broken in the speci-
men). Tarsi 4-jointed.

Abdomen : Elongate; hairy. Cerci 2-jointed, 0-12 mm long. Styli one-
jointed, 0-06 mm long.

Measurements : See Table 2.

3. WorkER Major (Pl. XVIII).—

General : Head-capsule yellowish white; labrum pale yellow; mandibles
pale yellow with dark brown toothed margins; antennae, legs and body paler
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than head. Head and body densely pilose, with brownish hairs. Total body-
length (without antennae) 3-6-3-8 mm.

Head : Head-capsule flat and subsquarish, with posterior margin rounded,
width subequal to length up to lateral base of mandibles; sides weakly convex.
Fontanelle : Indistinet. Eyes and Ocelli: Absent. Aniennce: With 14-15
segments; basal 3 or 4 segments sparsely, and the remainder moderately,
pilose; segment 1 longest, cylindrical; 2 cylindrical, shorter than 1; 3 and 4
ring-like; 5 to the penultimate one, gradually becoming pyriform and in-
creasing in length in that order; last (14 or 15) ovate, slightly longer than the
penultimate one. Clypeus: Subtrapezoidal; divided into an ante- and a
postclypeus. Postelypeus weakly swollen; pilose, with bristles on anterior
margin and sides, apilose in middle. Anteclypeus apilose, flat. Labrum :
Subsquarish, wider than long; broadest in middle whence narrowing anteriorly
into a round anterior margin; with bristles near anterior margin and on body.
Mandibles : Of typically Reticulitermes-types. Left mandible with an apical
and 3 marginal teeth; apical and Ist and 2nd marginals subequal and finger-
like; 3rd marginal shorter than lst or 2nd. Right mandible also with an
apical and 3 marginal teeth; apical finger-like; 1st marginal rudimentary;
2nd subequal to apical; 3rd shorter than 2nd. .

Thorax: Pronotum : Flat; fairly densely pilose, with brownish hairs;
narrower than head-capsule (0-63-0-67 mm »s, 1-03-1-07 mm); much broader
than long (length 0-33-0-37 mm, width 0-63-0-67 mm); sides narrowing
posteriorly; anterior margin weakly convex, with a prominent median notch;
posterior margin also weakly convex, but with a shallow, medial notch. /eso-
notum : As wide as pronotum; posterior margin substraight. Meianotum :
Broader than pronotum; posterior margin substraight. Legs: Thin and long:
pilose; apical tibial spur formula 3: 2 : 2. Tarsi 4-jointed.

Abdomen : Oblong, hairy. Cerci 2-jointed, finger-like; (-08 mm long.
Styli one-jointed, 0-08 mm long.

4, WORKER MINOR

Resembles worker major except for its smaller size and fewer antennal
segments (13-14 vs. 14-15).

Measurements (in mm) of workers (magor and minor) of Reticulitermes saraswati Roonwal
and Chhotani (sp. nov.)
(Nwmber of spectmens is given within brackets)

Worker major  Worker minor

) @)
1. Total body-length (approx.) .. .. 363-3-80 30
2. Length of head to lateral base of mandlbleg . .. 1-03-1-07 0-8-0-86
3. Maximum width of head .. .. .. 103-1-07 0-83-0-90
4, Maximum height of head . .. oo 0-53-0-56 0-43
5. Maximum width of pronotum .. .. .. 0:63-0-67 0-47-0-50
6. Maximum length of pronotum .. - .. 0-33-0-37 0-24-0-26
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{¢) TYPE-SPECIMENS

All type-specimens deposited in National Zoological Collection with the
Zoological Survey of India, Calcutta.

Holotype : One soldier (antennae and forelegs broken), in spirit in a vial,
Z.8.1. Reg. No. 2569/H8, vide ‘ Material* above, Shillong, coll. 4. P. Kapur,
20.xii.1958.

Morphotypes : Two workers (1 major and 1 minor), in spirit in a vial,
7.8.1. Reg. No. 2570/HS, from the holotype lot and with the same data.

Paramorphotypes : Three workers (2 major and 1 minor), in spirit in a vial,
Z.5.1. Reg. No. 2571/H8, from the holotype lot and with the same data.

(d) TYPE-LOCALITY

Ixp1a: Shillong (Khasi-Jaintia Hills District, Assam), 25° 34’ N. lati-
tude and 91° 56" E. longitude.

(e) GEOGRAPHICAL DISTRIBUTIOX

IxD1a: dssum : Known only from the type-locality.

(f) CoMPARISONS

Reticulitermes saraswatt Roonwal and Chhotani (sp. nov.) is close to
R. speratus (Kolbe) from Japan and Korea, and R. fukiensis Light from
China, but can be distinguished as follows:—

From R. speratus: Soldier : (i) Head moderately, and pronotum fairly
densely, pilose (sparsely pilose in speratus). (ii) Antennae with segment 2
longer than 3, the latter being shortest (in speratus segment 2 subequal to 3;
and segment 4 shortest). (iii) Pronotum narrower (width 0-67 mm w»s. 0-75-
0-84 mm).

From R. fukiensis: Soldier: (i) Head-capsule shorter (length 1-53 mm vs.
1-57-1-68 mm) and broader (index head-width/head-length 0-65 »s. 0-62).
(ii) Pronotum narrower (width 0:67 mm wvs, 0-70~0-80 mm).

Subfamily (ii) COPTOTERMITINAE
Genus (4) Coptotermes Wasmann

5. Coptotermes gestroi Wasmann

1896. Termes (Coptotermes) gestrot E. Wasmann, Ann, Mus. Stor. nat. Genova, (2), 16,
628-629. Type-locality : BurMa: Bhamo.

1962. Coptotermes gestroi, M. L. Roonwal and O. B. Chhotani, Indian Species of the
Termite Genus Coptotermes, New Delhi, Ent. Monogr., Indian Coun. agric. Res.,
No. 2, pp. 34-38. Inp1a: Assam: Dibrugarh; Jaipur Range, Lakhimpur. BurMA:
Bhamo (type-locality).
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(@) MATERIAL

(i) One vial (Z.S.I. Reg. No. 5608/10), with one soldier, Dibrugarh
(Lakhimpur District, Assam), 27° 29’ N. latitude and 94° 58’ E. longitude,
from ‘ Fletcher coll.’, no date (ca. 1911 ?).

(ii) One vial with 3 soldiers and several workers and nymphs, Jaipur
Range (Lakhimpur District, Assam), 27° 10’ N. latitude and 95° 25’ E.
longitude, ex ‘ Sapium baccatum Roxb.’.

TexT-FIG. 6. Coptotermes gestrot Wasmann. Soldier.

(@) Head, in dorsal view. (b) Pronotum, in dorsal view.

(After Roonwal and Chhotani 1962, Ent. Monogr. on Indian Coptotermes, Pl. 9, Figs. «
and k, Specimen from Dibrugarh, Assam, coll. 7', B. Fletcher.)

ft., fontanelle,

(b) MEASUREMENTS

Soldiers Range
(3-4 specimens

1. Total body-length (with mandibles) . . .. ca. 5+20-5:60 mm,
2. Length of head to lateral base of mandibles .. .. .. 1-50-1-53 mm,
3. Maximum width of head . .. .. 1-20-1-25 mm.
4. Maximum length of pronotum 0-48-0-50 mm.
5. Maximum width of pronotum 0-90-0-95 mm.

(¢) DISTRIBUTION

Inp1A: Assam: Dibrugarh and Jaipur Range (Lakhimpur District).
BurMa: Bhamo (type-locality).
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6. Coptotermes heimi (Wasmann)

{("ynonym: Coptotermes parvulus Holmgren)

1902 (Oct.). Arrhinotermes heimi E. Wasmann, Zool. Jb. (Syst.), Jena, 17 (1), 104, pl. 4,
Fig. 1 a~f (Im.); p. 160 (Syn.) Im. Type-locality : INp1a: Wallon (Ahmadnagar
District, Maharashtra State).

1913 (21st Apr.). Coptotermes parvulus N. Holmgren, J. Bombay nat. Hist. Soc., Bombay, 22
(1), 102, 104, S. and W. Type-localities : IND1A: Anand and Vadtal (Gujerat
State).

1962. Coptoteries lieimi (Wasmann), M. L. Roonwal and O. B. Chhotani, Indian Species
of the Termite Genus Coptotermes, New Delhi, Ent. Monogr., Indian Coun. agric.
Res., No. 2, pp. 38-57, pls. 11-14.

(@) MATERIAL

One vial, in F.R.1., Dehra Dun, with several soldiers and workers, Gauhati
(Assam), 26° 11’ N. latitude and 91° 47" E. longitude, coll. B. M. Bhatia, 3.i.1936.

0'5 mm.
TexT-FIG. 7. Coptotermes heime (Wasmann). Soldier.
() Head, in dorsal view. (b) Pronotum, in dorsal view.
(After Roonwal and Chhotani 1962, Indian Coptotermes, Pl. 13, Figs. ¢ and ¢. Specimen

from Dehra Dun, U.P,, India, coll. K. Krishna, 15.vi.1953.)
ft., fontanelle.

(b) MEASUREMENTS
(Of specimens from all-India. From Roonwal and Chhotani 1962)

Soldiers Range
(563~141 specimens)
1. Total body-length . .. .. . ca. 4-20-6-00 mm.
2. Length of head to lateral base of mandibles .. .. 1.20-1-45 mm.
3. Maximum width of head . . .. .. 1:00-1:35 mm.
4, Maximum length of pronotum .. .. .. .. 0:40-0-50 mm.
5. Maximum width of pronotum .. . .. .. 0+75-0-95 mm.
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(¢) DISTRIBUTION

InD1a: Assam : Gauhati (Kamrup District).

Also: All over India and West Pakistan. Probably Middle Java (Indo-
nesia)—needs confirmation.

(d) REMARES

This is a very variable species. It is also one of the termites most des-
tructive to woodwork in India. A summary of the known facts of its biology
will be found in Roonwal (1959).

-

7. Coptotermes travians Haviland

1898, Termes (Coptotermes) travians G. D. Haviland, J. Linn. Soc. (Zool.), London, 26
(169), 391-392, P, 23, Figs. 19-20 (S.); and 21-22 (Im.). Type-locality : Singapore
(Malaya); Sarawak (Borneo).

1962. Coptotermes travians, M. L. Roonwal and O. B. Chhotani, Indizii Species of the
Termite Genus Copiotermes, New Delhi (Ent. Monogr., Indian Coun. agric. Res.,
No. 2), pp. 61-69, India; East Pakistan; Burma; Malay Peninsula; and Indonesia.

(¢) MATERIAL

(i) One vial with several soldiers and workers, coll. (. F. C. Beeson,
Margherita (Lakhimpur District, Assam), 13.1.1936.

(ii) One vial, with several soldiers and workers, Umsa Nongkharai (Khasi-
Jaintia Hills District, Assam), ca. 25° 40’ N, latitude and 91° 50’ E. longitude,
coll. H. Khajuria, 24.xi1.1956, ex ‘alog of wood’. (Mixed with Odontotermes
parvidens Holmg. and Holmg., now separated.)

(b) MEASUREMENTS

Soldiers Range
(2 specimens)
1. Total body-length (with mandibles) .. .. ¢, 5:00-5-10 mm,
2. Length of head (to lateral base of mandibles) .. .. .. 1:40-1-43 mm.
3. Maximum width of head .. ) . o .- .. 1:23-1:25 mm.
4. Maximum length of pronotum .. .. . .. 048 mm.
6. Maximum width of pronotum .. . . .. 090 mm.

(¢) DISTRIBUTION

IND1A: Assam : Margherita (Lakhimpur District); Umsa Nongkharai
(Khasi-Jaintia Hills Distriet), present record.

Widely distributed in the Indo-Malayan region. Recorded from eastern
India, E. Bengal (E. Pakistan), Burma, the Malay Peninsula and Indonesia.
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lmm. |

Texr-F16. 8. Coptotermes travians Haviland. Soldier.

Head and thorax, in dorsal view. (From specimen from Umnsa Nongkharai, Khasi-Jaintia
Hills District, Assam, coll. H. Khajuria, 24.xii.1956.)

ft., fontanelle.

Subfamily (iii) RHINOTERMITINAE
Genus (5) Parrhinotermes Holmgren

8. Parrhinotermes khasii Roonwal and Sen-Sarma

1956. Parrhinotermes khasii M. L. Roonwal and P. K. Sen-Sarma, Indian J. agric. Sci.,
New Delhi, 26 (1), pp. 6 -11. Type-locality : INDIA: Bank of Nong-Priang stream
(Khagi Hills, Assam).

(@) MATERIAL

(i) One vial, with a holotype soldier and a morphotype worker, bank of
Nong-Priang stream (Khasi Hills, Assam), ca. 366 metres altitude (Collecting
Station No. 14), coll. S. L. Hora, 20.ii.1937,* ex ‘under bark of dead tree ’.

* The date of collection as recorded on the label is 20th February, 1923, and not 20th
November, 1923, as stated by Roonwal and Sen-Sarma 1956, p. 6.
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(Mixed with Odontotermes horai Roonwal and Chhotani (sp. nov.) and Hypo-
termes mongpriangi Roonwal and Sen-Sarma, vide infra.) (ii) One slide (whole
body) of a paratype soldier and a paramorphotype worker (Z.8.I. Reg. No.

, Ilmm. |

Text-Fre. 9. Parrhinotermes khasit Roonwal and Sen-Sarma. Soldier.

Head and thorax, in dorsal view., (From specimen from Bank of Nong-Priang stream,
Khasgi Hills, Assam, coll. S. L. Hora, 20.ii.1923.)

ft., fontanelle.

1439/H8), from the holotype lot and with the same data. (iii) One vial, with
several paramorphotype workers, from the holotype lot and with the same
data.

(b) MEASUREMENTS

Soldier (the holotype) Range
1. Total body-length (with mandibles) .. .- .. e, 4-14 mm.
2. Length of head (to lateral base of mandibles) .. .. .. 126 mm.
3. Maximum width of head .. .. .. .. .. 108 mm.
4, Maximum length of pronotum .. .. .. .. .. 0-36 mm.
5. Maximum width of pronotum .. .. .. .. .. 072 mm.
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(¢) DISTRIBUTION
IxDra: Assam: Bank of Nong-Priang stream, ca. 366 metres altitude
(Khasi Hills), the type-locality.

Family III. TERMITIDAE
Subfamily (i) AMITERMITINAE
Genus (6) Anoplotermes F. Miiller

9. Anoplotermes shillongensis Roonwal and Chhotani

1960 (June). Adnroploterines shillongensis M. L. Roonwal and O. B. Chhotani, Sci. and Culture,
Calcutta, 28 (12), 701. Type-locality : Inpia: Shillong (Assam).

1962. Anoploterines shillongensis, M. L. Roonwal and O. B. Chhotani, Rec. Indian Mus..
Calcutta, 58, pp. 162-164, 1 pl. Shillong (Assam;.

(@) MATERIAL

(i) Several workers, in a vial in spirit, Shillong (Bishop Falls), Khasi-
Jaintia Hills District, Assam, 91° 56" E. longitude; 25° 34’ N. latitude, coll.
A. P. Kapur, 22.x1i.1958.

TEXT-F16. 10. Anoplotermes shillongensis Roonwal and Chhotani. Worker.

Head and thorax, in dorsal view. (After Roonwal and Chhotani, Rec. Indian Mus., Calcutta,
1962¢, PL. 1, fig. b. Specimen from Shillong, Khasi-Jaintia Hills District, Assam, coll. 4. P.
Kapur, 22.x1i.1958.)

e., 8ye ; ms., mid-dorsal spot.
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a2

(ii) Ditto, one worker (the holotype).

(iii) Ditto, five workers (the paratypes).

(iv) Ditto, Slide No. 6 (body-parts of worker).

(v) Four workers, in a vial in spirit, Rongrengiri (Garo Hills District),
Assam, 90° 30" E. longitude, 25° 30’ N. latitude; coll. 4. N. Fernandez,
13.1.1957, ex ‘earth in the forest around Rongrengiri’. (Mixed with Speculi-
termes cyclops rongrensis Roonwal and Chhotani, subsp. nov., vide infra.)

(vi) Ditto, Slide No. 7 (body-parts of worker).

() MEASUREMENTS

Workers Rurge
(10 specimens)

1. Total body-length . .. .. .. ca. 36 —4-2 mm,
2. Length of head (to lateral base of mandibles) . .. .. 0-70-0-75 mm.
3. Maximum width of head .. - . . .. 0-85-0-90 mm.
4. Diameter of mid-dorsal spot on head .. .. .. .. 0-05-0-07 mm,
5. Maximum length of pronotum .. .. .. .. 0-25-0-28 mm,
6. Maximum width of pronotum . . .. .. 0-53-0-55 mm.

(¢) DISTRIBUTION

Inpia: Assam: Shillong (Khasi-Jaintia Hills District) (type-locality);
and Rongrengiri (Garo Hills District).

As already pointed out by Roonwal and Chhotani (1959), this is the first
record of the genus Aunoplotermes from India, and indeed from the oriental
region. The genus, which is mainly neotropical, was hitherto recorded from
South America (many species) and Africa (a few species). For a fuller dis-
cussion, see Roonwal and Chhotani (1959, 19606 and 1962a).

Genus (7) Speculitermes Wasmann

Speculitermes cyclops Wasmann

Two subspecies of Speculitermes cyclops Wasmann, namely 8. ¢. cyclops
Wasmann (1902) and 8. ¢. sinhalensis Roonwal and Sen-Sarma (1960), have s0
far been recognized from India (zide Roonwal and Sen-Sarma* 1960, pp. 15-26).
A third subspecies, from Assam (India), is described below.

A key to the two known species of Speculitermes, and their subspecies, all
from India, is also given below.

* Roonwal, M. L., and Sen-Sarma, P. K. (1960). Contributions to the Systematics of Oriental
Termites, 407 pp., 66 Pls., New Delhi (Indian Coun. agric. Res., Ent. Monogr. No. 1).

3
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10. Speculitermes cyclops rongrensis Roonwal and Chhotani (subsp. nov.)
(Table 3 ; and P1. XIX)

(@) MATERIAL

(i) Several workers, in spirit in a vial, Rongrengiri (Garo Hills District),
approx. 90° 30" E. longitude and 25° 30" N. latitude, Assam, India, coll.
A. N. Fernandez, 13.1.1957, ex ‘earth in forest’.

(i) Several workers, in spirit in a vial, Umsa Nongkharai (Khasi and
Jaintia Hills District, Assam, India), ca. 91° 50’ E. longitude, 25° 40" N.
latitude, coll. H. Khajuria, 25.x1i.1956, ex ‘ under stones’.

(b) DESCRIPTION
1. ImaGo.—
Unknown.

SOLDIER.—
Unknown.

3. Worxker (Table 3 ; Pl. XIX).—

General : Head-capsule brown; postclypeus brown, paler than head:
labrum yellow; mandibles brownish yellow, with dark brown toothed margins;
antennae whitish, pale yellow distally; thorax and abdominal tergites brown,
gomewhat paler than head; a pale, medial line (looking like an extension of the
medial suture of head) present on thorax and part of abdomen; sterna pale
brown; legs whitish; hairs golden yellow. Head, thorax and abdominal
tergites moderately, and the sternites densely. pilose. Total length (without
antennae) ce. 3-50-5-35 min.

Head : Suboval, with maximum width at base of antennae; width more
than its length to base of mandibles (1-25-1-35 mm w»s. 1-10-1-13 mm); frons
weakly depressed; sides narrowing posteriorly; Y-suture present; a small,
circular, translucent mid-dorsal spot present at the junction of the arms of the
Y-suture. Eyes and Ocelli: Absent. Antennae: With 14 segments; pilose,
pilosity gradually increasing distally; segment 1 longest, cylindrical; 2 a
little more than half of 1; 3 longer than 2; 4-8 gradually increasing, and 9-14
gradually decreasing, in length; the last (14) ovate. Clypeus: Divided into
an ante- and a postclypeus. Anteclypeus white, trapezoidal and apilose;
anterior margin weakly convex. Postclypeus moderately swollen; length
less than half its width; pilose; divided into right and left halves by a median
suture. Labrum : Subrectangular, with four long bristles near anterior margin
and a few on body; distal part rounded; broader than long; broadest in
middle; anterior margin hyaline, membranous and substraight. Mandibles :
Longish; outer margins weakly incurved. Left mandible with an apical and
two marginal teeth; the apical finger-like; 1st marginal triangular, subequal

3B
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to apical ; 2nd marginal triangular, much shorter than 1st and widely separated
from it. Right mandible also with an apical and two margimal teeth; the

apical finger-like; lst marginal triangular and subequal to apical; 2nd mar-
ginal much shorter than 1st.
TABLE 3

Body measurements (¢n mm) of Speculitermes cyclops rongrensis Roonwal and Chhotant (subsp. nov.)

CasTE—Worker
BopY-PARTS Raxee HoLoTYPE
(16 specimens)
1. Total body length 3:50-5-35 520
2. Length of head to base of mandlbles 1-0 -1-13 1-05
3. Maximum width of head .. .. .. 1-25-1-35 1-30
4, Maximum height of head .. .. 0-50-0- 55 0-53
5. Maximum diameter of mid-dorsal spot 0-10-0-1 0-10
6. Length of pronotum 0-40-0- 45 0-43
7. Maximum width of pronotum 0-68-0-75 075

Thorax : Pronotum : Saddle-shaped, with the anterior lobe greatly up-
turned; much broader than long (width 0-68-0-75; length 0-40-0-45 mm).
With short and long setae along anterior margin; and only a few longer setae
on side corners and posterior margin; a few short setae also present on body.
Anterior margin rounded, not notched. Posterior margin convex, medially
either substraight or weakly convex. Mesonotum . Subreniform; narrower
than pronotum; posterior margin convex. Metanotum : Much broader than
mesonotum and only slightly broader than pronotum; posterior margin
substraight. Legs: Long and slender; pilose; each tibia with two apical
spurs, i.c. tibial spur formula 2 : 2 : 2, Tarsi 4-jointed.

Abdomen : Either elongate or globular. Posterior end pointed and
upturned in specimens with globular abdomens, but not so in those with
elongate ones. Abdominal tergites strongly chitinized and brownish; ster-
nites weakly chitinized. Cerci 2-jointed, 0-08-0-12 mm long. Styli absent.

Measurements: See Table 3.

(c) TYPE-SPECIMENS

Holotype : One worker, in spirit in a vial (vide * Material ’ (i) above), Z.S.1.
Reg. No. 2557/H8, Rongrengiri (Garo Hills District, Assam, India), coll. 4. N.
Fernandez, 13.1.1957. Deposited in the National Zoological Collection,
Zoological Survey of India, Calcutta.

Paratypes : All from the holotype lot, and with the same data. Deposited
as follows:—(i) Five workers: In Zoological Survey of India, Calcutta, Z.S.1.
Reg. No. 2558/H8. (ii) Two workers with Prof. A. E. Emerson, University of
Chicago, Chicago (U.S.A.). (iii) Two workers in the Entomological Collection,
Forest Research Institute, Dehra Dun. (iv) Two workers in the Entomologi-
cal Collection, Indian Agricultural Research Institute, New Delhi.
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(d) TYPE-LOCALITY

Rongrengiri (Garo Hills District, Assam, India), approx. 90° 30’ E.
longitude and 25° 30" N. latitude.

(¢) GEOGRAPHICAL DISTRIBUTION

Inp1a: Assam: Rongrengiri (type-locality) (Garo Hills District) and
Umsa Nongkharai (Khasi and Jaintia Hills District).

(f) Comparisons

The worker of Speculitermes cyclops rongrensis Roonwal and Chhotani
(subsp. nov.) is close to those of §. c. cyclops (Wasm.) and 8. c. sinkalensis
Roonwal and Sen-Sarma, but differs from them as follows:—

From 8. c. cyclops: (i) Mid-dorsal gpot smaller in diameter (0-1-0-12 vs.
0:12-0-15 mm). (ii) Postclypeus shorter than half its width and less swollen
(longer than half its width and greatly swollen in S. c. cyclops). (iii)
Thoracic and abdominal tergites heavily chitinized and with a pale median
line (tergites weakly chitinized and without this pale median line in 8. c.

cyclops).

From 8. ¢. sinhalensis : (i) Postelypeus shorter than half its width and less
swollen (longer than half its width and greatly swollen in S. ¢. sinkalensis). (ii)
Thoracic and abdominal tergites heavily chitinized and with a pale median
line (tergites weakly chitinized and without the pale median line in S§. ¢.
sinhalensis).

() KEY TO THE SPECIES AND SUBSPECIES OF GENUS SpPECULITERMES

1(2). Mid-dorsal spot ('Stirnocellus’ of Wasmann) subtri-
angular and much larger (maximum width 0-2 mm). 1. 8. ¢riangularis Roonwal and

Sen-Sarma.
2 (1). Mid-dorsal spot rounded and smaller (maximum dia-

meter 0-10-0-15 mm).
3 (4). Postelypeus shorter than half its width; abdominal
tergites heavily chitinized, generally golden brown
to brownish; sutures of head strongly marked; a
pale median line (looking like a continuation of the
median suture of head) present on thoracic and
abdominal tergites o .. .. 2. 8. cyclops rongrensis Roonwal

and Chhotani (subsp. nov.).
4 (3). Postelypeus slightly longer than half its width; ab-

dominal tergites weakly to moderately chitinized,
generally pale to pale brown; sutures of head not
strongly marked; pale median line on thoracic and
abdominal tergites not present.
6 (6). Abdominal tergites pale brown and semi-opaque; mid-
dorsal spot on head larger (maximum diameter 0-12-
0-15 mm) .. e .. .. 8. 8. cyclops cyclops Wasmann,
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6 (8). Abdominal tergites colourless and transparent; mid-
dorsal spot on head smaller {maximum dismeter
0-10-0-12 mm) .. .. . .. 4. 8. eyclops sinkalensis Roon-
wal and Sen-Sarma.

Genus (8) Synhamitermes Holmgren

11. Synhamitermes quadriceps (Wasmann)
1902. ~Awmitermes quadriceps . Wasmann, Zool. Jb. (Syst.), Jena, 17 (I). 123-124,
Pl. 4, Fig. 5. Type-locality : Khandala (Maharashtra State, India),

(@) MATERIAL

Several soldiers and workers, in spirit in a vial, Gotanagar (Kamrup
District, Assam), 26° 09° N. latitude and 91° 43’ E. longitude. coll. B. K.

Tikadar, 25.11.1957.

TexT-FIG, 11. Synhamnitermes quadriceps (Wasmann). Soldier.
Head and thorax, in dorsal view. (From specimen from Gotanagar. Kamrup District,

Assam, coll. B, K. Ttkadar, 25.ii.1957.)
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(b) MEASUREMENTS

Soldiers Range
(3 specimens)
1. Total body-length (with mandibles) .. . .. ca. 3-50-4-10 mm.
2. Length of head (to lateral base of mandibles) e .. .. 098-1-00 mm,
3. Maximum width of head .. .. .. .. .. 0-80-0-83 mm.
4. Maximum length of pronotum .. . .. .. 0-27-0-30 mm.
5. Maximum width of pronotum .. . . .. 0-50-0-55 mm.

(¢) DiSTRIBUTION

InDI1A: Assam : Gotanagar (District Kamrup, Assam), present record.

Also: Maharashtra State : Bombay; Khandala; Kusgaon forest, Lonavla;
Vardhangad forest, Koregaon. Rajasthan: Chitenpura near Kotah (vide
Roonwal and Sen-Sarma 1960, pp. 7-14),

L l mm- i

TExT-Fi6, 12. Microcerotermes heimi Wasmann., Soldier.
Head and thorax, in dorsal view. (From specimen from Raimona, Goalpara District,
Assam, coll. B. K. T'tkadar, 8.iv.1957.)
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CeyLox: Ambalangoda and Peradeniya.
_Genus (9) Microcerotermes Silvestri

12, Microcerotermes heimi Wagmann
1902.  Microcerotermes heimi E. Wasmann, Zool. Jb. (Syst.),17 (1), Jena, 120-121, PL. 4, Fig.
3. Type-locality : ¢ Vorderindien ' [Bombay, vide Holmgren 19135, p. 251].

(@) MATERIAL

All from Assam, coll. B. K. Tikadar, gluring 1957, as follows :—
(i) 3 soldiers, several workers and nymphs, in spirit in a vial, Baguri
(Nowgong District), 26° 33’ N. latitude and 93° 19" E. longitude, 21.ii.1957.
(ii) Several workers and nymphs, in spirit in a vial, Raimona (Goalpara
District), 26° 40’ N. latitude and 89° 52’ E. longitude, 3.iv.1957.
(iii) Several soldiers, workers and nymphs, in spirit in a vial, Raimona
{(Goalpara District), 8.iv.1957.

(b) MEASUREMENTS

Soldiers Range
(4 specimens)
1. Total body-length (with mandibles) .. .. .. ca. 4-23-4-80 mm.
2. Length of head (to lateral base of mandibles) .- .- .. 1-45-1-55 mm,
3. Maximum width of head .. .. .. . .. 0-83-0-95 mm.
4. Maximum length of pronotum .. . . .. 0-32-0-35 mm.
5. Maximum width of pronotum .. .. . .. 0-53-0-58 mm.

(c) DISTRIBUTION

InD1a: Assam (present record): Baguri (Nowgong District); Raimona
(Goalpara District).

Also: Maharashtra and Mysore States.

Ceyron: Kelaniya and Seenigoda.

Subfamily (ii) TERMITINAE
Genus (10) Pseudocapritermes Kemner

13. Pseudocapritermes tikadari Roonwal and Chhotaui (sp. nov.)
(Table 4 ; Pls. XX and XXI)

(@) MATERIAL

(i) One vial with a soldier and several workers, Cherrapunji (Assam,
India), ca. 1,330 m (4,369 ft) altitude, 25° 17’ N. latitude and 91° 47’ K. longi-
tude, coll. M. L. Roonwal and A. P. Kapur, 1.v.1959. (ii) One vial with 2
soldiers and several workers, Cherrapunji (Assam), coll. M. L. Roonwal and
A. P. Kapur, 7.v.1959.
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(b) DESCRIPTION

1. Imago.—
Unknown.

2. SorLpiEr (Table 4; and Pl. XX).—

General : Head-capsule straw-yellow; labrum, thorax, legs and abdomen
vellowish white; antennae yellowish, each segment with a hyaline anterior
end; mandibles dark brown, the right slightly paler than the left. Head-
capsule sparsely, and body fairly, hairy. Total length (with mandibles but
without antennae) 6-46-6-96 mm.

Head : Head-capsule subrectangular, rather flat; much longer than
broad, length a little less than double the width (length 2-23-2-50 mm; width
1-23-1-36 mm); sides parallel, weakly converging anterior to antennae; poste-
rior end convex, with a faint median incurving; a dark median longitudinal
line running from posterior end to middle of head-dorsum, present in
shallow groove; frontal area sloping and depressed. Fontanelle: Transverse;
posterior margin strongly chitinized, and leading into a small tube. Eyes and
Ocelli : Absent. Antennae: With 14 segments; segments 1 and 2 sparsely,
and the remainder moderately, pilose; segment 1 longest, cylindrical; 2 little
shorter than half of 1, cylindrical; 3 longer than 2; 4 shorter than 3 and sub-
equal to 2; 5-7 club-shaped, and gradually increasing in length in that order;
8-13 club-shaped, gradually decreasing in length in that order; last (14) ovate,
longer than the penultimate one. Clypeus: Subtrapezoidal, with sides
somewhat narrowing posteriorly; broader than long; not divided into an ante-
and a postclypeus; also not separated from frons; with 2 or 3 hairs. Labrum :
Asymmetrical at anterior margin; longer than broad; anterior margin trun-
cated and sinuate; each antero-lateral corner produced into a longish, thin,
pointed process; with a few small to medium-sized .hairs in the distal half.
Mandibles : Strongly asymmetrical; shorter than head-length to base of
mandibles (length 1-93-2-13 vs. 2-23-2-5 mm). Left mandible curved and
twisted; either subequal to or a little shorter than the right; the tip weakly
bent inwards like a blunt hook; inner margin with a tooth and a basal pro-
jection, both lying in the basal one-fourth. Right mandible blade-like; tip
straight, and pointed in front; inner margin with a shallow concavity in middle.
Postmentum : Long, club-shaped and apparently apilose; broadest at the
posterior end; and with a narrower waist in middle; anterior margin weakly
convex; posterior margin deeply concave.

Thoraz : Pronotum : Strongly saddle-shaped; with 2 pairs of long hairs in
the lateral part, 2 pairs of shorter hairs in the anterior part, a pair of similar
hairs in the posterior part, and a row of small hairs along anterior margin;
anterior margin strongly convex with a small median notch; posterior margin
weakly convex, without a median notch, Mesonotum : Narrower than
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TABLE 4

Measurements (in mun) and indices of Pseudocapritermes tikadari Roomwal and Chhotant (sp. now,)
(T'he number of specimens measured given within brackets)

CasTe—Soldier

Bopy-ParTS RaxGE (3) HoLOTYPE

1. GENERAL

1. Total body-length .. . . ca. 8-46-6-96 6-46
II. Heap
2. Length of head to lateral base of mandibles 2:23-2-50 223
3. Maximum width of head . 1-23-1-36 1-23
4. Maximum height of head 1-:03-1-1¢ 1-07
5. Head index I (width/length) 0-53-0-55 0-55
6. Head index I1 (height/width) 0-81-0-87 0-87
7. Head index III (height/length) 0-44-0-48 048
8. Occipito-fontanelle distance 1-80-2-03 1-80
9. Fontanelle index (fontanelle dlstance/head length) 0-81-0-88 0-81
10. Length of labrum (including antero-lateral pr0]ect10ns) . 0:40-0-46 0-40
11. Maximum width of labrum .. 0-30 0-30
12, Minimum length of mandibles:
Left mandible . .. .. .. 1-93-2-06 1-43

Right mandible .. 1-96-2-13 1-96
13. Head-mandibular index (left mandible- length/head length) 0-82-0-87 0-87
14. Minimum (median) length of postmentum .. 1-07-1-23 1-07
15. Maximum width of postmentum . 0-37-0-40 0-37
16. Minimum width of postmentum 0-20

IIT. THORAX

17. Maximum length of pronotum . - . 0-30-0-33 0-33
18. Maximum width of pronotum .. 0-70-0-80 0-70
19. Pronotum-head index (pronotum- w1dth /head.-w 1dfh) .. 0-57-0-59 0-57
20, Maximum width of mesonotum . .. v 0-53—-0-63 053
21. Maximum width of metanotum .. . . 0-77-0-86 077

pronotum; posterior margin substraight, with 4-5 pairs of long hairs; lateral
margins also with a few hairs. Metanotum : Broader than pronotum; poste-
rior margin substraight, with 4-6 pairs of long hairs; lateral margins also with
a few hairs; body apilose. Legs: Long, thin, hairy; apical tibial spur for-
mula 3 : 2 : 2. Tarsi 4-jointed.

Abdomen : Oblong, hairy; shorter than head with mandibles. Cerci
2-jointed, hairy, 0-07-0-10 mm long. Styli absent.

Measurements : See Table 4.

3. Worker (Pl. XXI).—

General : Head-capsule pale yellow; antennae pale vellow, darker dist-
ally ; mandibles brown, with darker toothed margins; thorax and legs vellow-
ish white; abdominal tergites and sternites semi-transparent. but looking ash-
grey due to the gut-contents shining through. Head and body moderately
pilose. Total length (without antennae) ca. 4-20-4-90 mm.



322 M. L. ROONWAL & O. B. CHHOTANI

Head : Head-capsule subround but sides narrowing posteriorly; broader
than its length to base of mandibles (width 1-03-1-10 mm; length 0-87-0-93
mm); broadest a little behind the base of mandibles. Fontanelle: Large,
translucent, circular; situated in middle of head-dorsum; maximum dia-
meter 0-12-0-14 mm. Eyes and Ocelli : Absent. Aniennae: With 14 segments;
segments 1 and 2 sparsely, and the remainder moderately, pilose; segment 1
longest, cylindrical; 2 about one-half of 1, cylindrical; 3 generally subequal to
2, but sometimes either a little longer or a little shorter; 4 generally shorter
than 3, sometimes subequal to it; 5-8 (or 9) club-shaped and increasing in
length in that order; 8 (or 9) to the penultimate one (13) subequal; the last
(14) ovate, slightly longer than the penultimate one. Clypeus: Divided into
an ante- and a postelypeus. Anteclypeus subtrapezoidal, hyaline, apilose;
anterior margin weakly convex. Postclypeus greatly swollen, pilose; divided
into right and left halves by a median suture; anterior margin substraight;
posterior margin convex. ZLabrum: Broader than long; broadest a little
posterior to middle point; narrowing anteriorly into a round, weakly projec-
ting anterior margin; posterior margin weakly concave; with a few longish
hairs near tip and on body. Mandibles: Longish. Left mandible with an
apical and 2 marginal teeth; apical long and finger-like; 1st marginal short;
2nd marginal rudimentary, only weakly demarcated from the margin; molar
plate spatulate and well-developed. Right mandible with an apical and 2
marginal teeth; apical long and finger-like: 1st marginal short; 2nd shorter
than 1st, but well-marked.

Thorax : Pronotum : Strongly saddle-shaped; much narrower than head-
capsule; broader than long, length either subequal to half of width or a little
shorter (length 0-23-0-28 mm; width 0-53-0-63 mm); with 3-4 pairs of long
and several smaller hairs near anterior margin, and 3-4 pairs of long hairs near
posterior margin; anterior margin strongly convex and dome-shaped, without
a median notch; posterior margin convex. Mesonotum : Subequal to or
slightly broader than pronotum; with several pairs of hairs on body and near
margins; posterior margin substraight. Metanotum : Broader than mesono-
tum; posterior margin straight, with several pairs of short and long hairs on
body and near margins. ZLegs: Long and thin; pilose; apical spurs 3 in
forelegs (dorsal spine weaker and shorter than ventral spines) and 2 each in
middle and hindlegs. Tarsi 4-jointed.

Abdomen : Oblong, hairy. Cerci 2-jointed, short, 0-05 mm long. Styli
absent.

Measurements (vt mam) of worker of Pseudocapritermes tikadari Roonwal and Chhotani (sp. nov.)
(8 specimens measured)

1. Total body-length .. .. .. .. . co. 41 ~4.9
2. Length of head to lateral base of mandibles . .. .. 0-87-0-93
3. Moaximum width of head .. . .. .. .. 1.03-1:10
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4. Maximum height of head .. . .. . .. 0-47-0-53
5. Maximum diameter of fontanelle .. .. .- .. 0:12-0-14
6. Maximum length of pronotum .. .. i .. .. 0:23-0:28
7. Maximum width of pronotum .. .. .. .. .. 0-53-0-63

(c) TYPE-SPECIMENS

All the type-specimens deposited in National Zoological C(‘ollection,
Zoological Survey of India, Calcutta.

Holotype : Soldier, Z.S.1. Reg. No. 2564/H8, from ‘ Material ° (i) above,
in spirit in a vial, Cherrapunji, Assam, coll. M. L. Roonwal and A. P. Kapur,
7.v.1959.

Morphotype : Worker, Z.8.1. Reg. No. 2565/H8, from holotype lot, in
spirit in a vial.

Paratype and paramorphotypes : From ‘ Material * (ii) above; one paratype
soldier and 4 paramorphotype workers, in spirit in a vial, Z.S.I. Reg. No.
2566/H8, and 2 slides Nos. 17 (paratype) and 18 (paramorphotype), Z.S.1. Reg.
Nos. 2567/H8 and 2568/HS.

(d) TYPE-LOCALITY

Inpia: Cherrapunji (Assam), ca. 1,330 m altitude, 25° 17" N. latitude and
91° 47" E. longitude.

(¢) GEOGRAPHICAL DISTRIBUTION

Inp1a: Assam: Cherrapunji: Known only from the type-locality.

(f) COMPARISONS

The soldier of Pseudocapritermes tikadari Roonwal and Chhotani (sp. nov.) -
differs from the other two species of the genus, namely P. angustignathus
Holmg. and P. silvaticus Kemner, as follows:—

¥rom P. angustignathus: (i) Segment 3 of antenna longer than 2 or ¢
(segment 3 subequal to 2 and shorter than 4 in angustignathus). (ii) Hook of
left mandible at distal tip rounded (sharp and pointed in angustignathus).
(iii) Head-capsule narrower (maximum width 1-23-1-36 mm vs. 1-44 mm).
(iv) Pronotum narrower (0:7-0-8 mm vs. 0-95 mm).

¥rom P. silvaticus : (i) Hook of left mandible at distal tip rounded (sharp
and pointed in silvaticus). (ii) Head-capsule longer (length without mandibles
2.23-2-5 mm vs. 1-94-2-15 mm). (iii) Labrum longer than wide (as long as
wide in silvaticus). (iv) Median suture on head-dorsum running up to middle
of head-capsule (up to fontanelle in silvaticus).
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Genus (11) Capritermes Wasmann

14. Capritermes dunensis Roonwal and Sen-Sarma

1960. Capritermes dunensis M. L. Roonwal and P. K. Sen-Sarma, Coniributions to the
Systematics of Oriental Termites, New Delhi, Ent. Monogr., Indian Coun, agric. Res.,
No. 1, pp. 28-33, and Pl. 4. Type-locality : Dehra Dun (Uttar Pradesh, India).

(@) MATERIAL

All from Shillong (Khasi-Jaintia Hills District, Assam), 25° 34" N. latitude
and 91° 56" E. longitude, ca. 1,499 metres altitude, coll. 4. P. Kapur, during

TexT-F16. 18. Capritermes dunensis Roonwal and Sen-Sarma. Soldier.

Head and pronotum, in dorsal view, (4fter Roonwal and Sen-Sarma 1960, Pl. IV, fig. a.
Specimen from New Forest, near Dehra Dun, U.P., India, coll. Om Bahadur, 18.ii.1955.)

ft., fontanelle,
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19569, as follows:—(i) Several soldiers and workers, in spirit in a vial, Shillong,
2.iv.1959. (ii) Several soldiers and workers, in spirit in a vial, Shillong,
27.iii.1959, ex ‘in ground’. (iii) 2 soldiers and 3 workers, in spirit in a vial,
Shillong, 2.iv.1959, ex °decaying log in forest’. (Mixed with Reticuliterines
chinensis Snyder, vide supra, now separated.)

(b) MEASUREMENTS

Soldiers Reige
{5 soldiers)

1. Total body-length (with mandibles) .. .. .. ¢, 58 —6-5 mm.
2. Length of head (to lateral base of mandibles) .. .. .. 2:35-2-5 mm.
3. Maximum width of head .. .. .. . .. 13 ~1-38 mm.
4. Minimum length of mandibles:

(a) Left mandible .. . .. .. .. 16 -1.65 mnm.

(b) Right mandible .. .. .. .. . 1:5 mm,
5. Maximum length of pronotum .. .. .. - 0-40-0-43 mm,
6. Maximum width of pronotum - .. . .. 0-83-0-88 mm

(¢) DISTRIBUTION

InDIA: Assam : Shillong (Khasi-Jaintia Hills District), present record.
Also: Uttar Pradesh: Dehra Dun, the type-locality.

15. Capritermes latignathus durga Roonwal and Chhotani (subsp. nov.)

(Table 5; and Pls. XXII and XXIII)

(@) MATERIAL

(i) One vial with several soldiers and workers, Cherrapunji (Assam, India),
ca. 1,330 m (4,369 ft) altitude, 25° 17’ N. latitude, 91° 47’ K. longitude, coll.
M. L. Roonwal and 4. P. Kapur, 7.v.1959. (ii) One vial with 2 soldiers and
several workers, Cherrapunji (Assam), coll. M. L. Roonwal and A, P. Kapur,
7.v.1959.

(b) DEscrIPTION
1. Imaco.—
Unknown.

2. SorLpier (Table 5; and Pl. XXII).—

General : Head-capsule yellow to pale brown, genae somewhat paler;
labrum brown, medially hyaline; antennae pale brown to brown; mandibles
reddish brown to dark brown; right mandible paler than left mandible; tho-
rax paler than head-capsule; body and legs yellowish white. Head sparsely.
and body fairly densely, pilose. Total length (with mandible, but without
antennae) ca. 6:7-7-9 mm. :

Head : Head-capsule rectangular; length a little less than twice its
width (length 2:66-3:00 mm; and width 1'47-1:60 mm); sides subparallel,
weakly narrowing in front of antennae; frons slightly sloping in front; a dark



326 M. L. ROONWAL & 0. B. CHHOTAN]

median longitudinal line, running from fontanelle to posterior margin of head,
present. Fontanelle: Minute, round; leading into a small tube inside;
margin strongly chitinized. Eyes and Ocelli: Absent. Antennae: With 14
segments; segments 1 and 2 sparsely, and the remainder moderately, pilose;
segment 1 longest, cylindrical; 2 a little shorter than half of 1, shorter than 3,
and cylindrical; 3 club-shaped, a little longer than 2; 4 shortest; 5-8 club-
shaped, longest and subequal; 9-13 also club-shaped, subequal and shorter
than 5-8; last (14) ovate. Clypeus: Separated from frons by a small groove;
sides narrowing posteriorly not divided into an ante- and a postclypeus; with
a single pair of hairs in middle. ZLabrum : Subrectangular, with sides swollen;
slightly asymmetrical; distal edge truncated and weakly convex in middle;
antero-lateral corners with minute anteriorly pointed tips; with 2 pairs of
long setae on anterior margin, a shorter pair on body, and a few very short
pairs on body. Mandibles: Strongly asymmetrical; shorter than head-
length to base of mandibles (1-75-2-00 mm vs. 2:66-3:00 mm). Left mandible
curved (with a distal weak and proximal strong curve) and twisted; longer
than right mandible; tip broad and spatulate; margins toothless. Right

TABLE 5

Measurements (in mm) and indices of Capritermes latignathus durga Roonwal
and Chhotani (subsp. nov.)
(The number of specimens measured given within brackets)
CasTE—Soldier

Bopy-pPaRTS Raxce (7) HoroTyPE

I. GEXNERAL

1. Total body-length .. .. .. e, 6:-70-7-86 7-07
II. Heap
2, Length of head to lateral base of mandibles 2-66-3-00 277
3. Maximum width of head . 1-47-1°60 1-47
4. Maximum height of head 1-10-1-23 1-17
5. Head index I (width/length) 0-53-0-56 0-53
6. Head index II (height/width) 0-73-0-79 0-79
7. Head index III (height/length) 0-40-0-44 0-42
8. Occipito-fontanelle distance 2-03-2-27 2:10
9. Fontanelle index (fontanelle- dlstance/head length) 0-75-0-78 0-76
10. Median length of labrum 0-20-0-22 0-20
11. Maximum width of labrum 0-33 0-33
12. Minimum length of mandible:
Left mandible 1-75-2-00 1-80
Right mandible . .. 1-70-1-80 1-70
13. Head-mandibular index (Ieft mandlble-length/head length) 0-65-0-68 0-65
14. Minimum (median) length of postmentum .. 1-57-1-83 1-70
15. Maximum width of postmentum o 0-47-0-50 047
16. Minimum width of postmentum 0-20-0-23 0-23

ITI. TsorAx

17. Maximum length of pronotum 0:37-0-40 0-37
18. Maximum width of pronotum .. 0-83-1-00 0:83
19. Pronotum-head index (pronotum-w1dth/ head- Wldth) .. 0-55-0-62 0-56
20. Maximum width of mesonotum - . 0-70-0-83 0-73
21, Maximum width of metanotum 0-83-1-00 0-90
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mandible blade-like, tip pointed and bending outwards; inner margin tooth-
less. Postmentum : Long, club-shaped, with a long narrower waist; broadest
in anterior one-fourth; sides narrowing distal to broadest point; with a few
(about 3 pairs) of short pairs near anterior end; anterior margin substraight;
posterior margin weakly concave.

Thoraz : Pronotum : Strongly saddle-shaped; with 2-4 pairs of long and a
row of numerous short hairs on anterior margin, and with 3-4 pairs of long
hairs near posterior margin; anterior lobe longer than posterior lobe and
strongly upturned; anterior margin convex, with a weak median notch;
posterior margin convex and without a notch. Mesonotum : Narrower than
pronotum; posterior margin weakly sinuate, with 5-6 pairs of long hairs.
Metanotum : Subequal to or slightly broader than pronotum; posterior margin
weakly concave and with 5-6 pairs of long hairs. ZLegs: Long and thin;
hairy; apical tibial spurs 3 in forelegs, and 2 each in middle and hindlegs.
Tarsi 4-jointed.

Abdomen : Oblong; hairy, shorter than head with mandibles. C(lerci
short, 2-jointed; 0-10-0-13 mm long. Styli absent.

Measurement : See Table 5.

3. Worker (PL. XXIII).—

General : Head-capsule cream coloured; antennae paler, somewhat darker
distally; mandibles pale brown, with the toothed margins brown; legs and
thorax paler than head; abdominal tergites and sternites translucent white,
but look ash-grey because of gut contents shining through. Head sparsely,
and body fairly, pilose. Total length (without antennae) ca. 3-90-4-63 mm.

Head : Head-capsule subrounded; but with somewhat straight sides, and
slightly narrowing posteriorly; sparsely pilose with longish lairs; broader
than its length to base of mandibles (width 1-03-1-13 mm; length 0-83-0-97
mm); broadest near the antennae whence the sides narrow posteriorly ; margin
posterior rounded. Fontanelle : Present as a large (length 0-13-0-16 mm) oval
whitish spot in mid-dorsum. Antennae: With 14 segments; segments 1-5
sparsely, and the remainder fairly densely, pilose; segment 1 longest, cylindri-
cal; 2 shorter than 1, cylindrical; 3 generally smaller than, but sometimes
subequal to, 2; 4 shortest; 5-8 club-shaped; 5 subequal to 2; 6-8 longest;
9-13 subequal, slightly shorter than 6-8, and club-shaped; last (14) ovate,
and a little longer than 13. Clypeus: Divided into an ante- and a postelypeus.
Anteclypeus whitish, hyaline trapezoidal, apilose; anterior margin weakly
projecting in front. Postclypeus creamy yellow, greatly swollen; with a_pair
of short hairs on anterior margin and another similar pair of slightly longer
hairs on body; divided into right and left halves by a weak, incomplete
suture. Labrum : Spatulate; slightly broader than long; pilose, with a few
longish hairs near anterior margin and on body; anterior margin round; sides
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convex, constricted inwards near base. Mandibles: Left mandible with an
apical and two marginal teeth; apical finger-like; slightly longer than the
marginals; 1st marginal triangular, with posterior margin much elongated and
incurved; 2nd also triangular, smaller than 1st, and widely separated from it;
basgal projection prominent and spatulate. Right mandible with an apical and
two marginal teeth; apical finger-like and longer than marginals; 1st marginal
longer than 2nd.

Thorax : Pronotum : Strongly saddle-shaped; anterior lobe longer than
the posterior; with about 5 pairs of longish hairs on margins and body, and
several short hairs along anterior margin; anterior margin strongly convex;
posterior margin less strongly convex. Mesonotum : Slightly narrower than
pronotum; with 5-6 pairs of hairs along posterior margin which is weakly
convex. Metanotum : Broader than pronotum; posterior margin straight,
with 5-6 pairs of longish hairs. Legs: Thin and long: apical tibial spurs
3:2:2. Tarsi 4-jointed.

Abdomen : Globular to elongate; hairy. Cerei 2-jointed; short, 0-06 mm
long. Styli rudimentary or absent.

Measurements (in mm) of worker of Capritermes latignathus durga Roonwal and
Chhotani (subsp. nov,)
(8 specimens measured)

1. Total length .. . .. .. .. ca, 3-90-4-63
2. Head length to base of mandibles .. . .. .. 0-83-0-97
3. Maximum width of head .- o .. . .. 1-03-1-13
4, Maximum height of head .. .. .. .. .. 0-40-0-47
5. Maximum length of pronotum .. .. .. .. .. 0-25-0.27
8. Maximum width of pronotum .. . .. .. .. 0-57-0-67

(c) TYPE-SPECIMENS

Holotype : A soldier, Z.8.1. Reg. No. 2559/H8, vide ‘ Material’ (i) above,
in spirit in & vial, Cherrapunji, Assam, coll. M. L. Roonwal and A. P. Kapur,
7.v.1059. Deposited in National Zoological Collection, Zoological Survey of
India, Calcutta. .

Morphotype : A worker, in spirit in a vial, Z.S.1. Reg. No. 2560/HS, from
the holotype lot. Deposited in the Zoological Survey of India, Calcutta.

Paratypes and paramorphotypes: From the holotype lot and with the
same data. Deposited as follows: (i) Four paratype soldiers, six paramor-
photype workers, Z.S.I. Reg. No. 2561/HS8, in spirit in a vial, and two slides
(Nos. 19 and 20), Z.S.I. Reg. Nos. 2562/H8 and 2563{HS, in the Zoological
Survey of India, Calcutta. (i) One paratype soldier and one paramorphotype
worker in Entomological Collection, Forest Research Institute, Dehra Dun.
(iii) One paratype soldier and one paramorphotype worker with Prof. A. E.
Emerson, Department of Zoology, Chicago University, Chicago (U.S.A.).
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(d) TYPE-LOCALITY

Inpr1a: Cherrapunji (Assam), ca. 1,330 m altitude, 25° 17’ N. latitude and
91° 47" E. longitude.

(¢) GEOGRAPHICAL DISTRIBUTION

Inp1a: Cherrapunji (Assam): Known only from the type-locality.

(f) ComPARISON

The soldier of Capritermes latignathus durga Roonwal and Chhotani
(subsp. nov.) differs from the typical form, C. latignathus latignathus Holmgren,
as follows: (i) Anterior margin of labrum weakly convex (vs. either straight
or concave). (ii) Segment 4 of antenna shorter than 2 (vs. subequal to 2). (iii)
Pronotum not notched at the anterior margin (vs. notched).

Subfamily (iii) MACROTERMITINAE
Genus (12) Macrotermes Holmgren

16. Macrotermes khajuriai Roonwal and Chhotani (sp. nov.)
(Table 6 ; and Pls. XXIV-XXVII)

(@) MATERIAL

One vial with 5 soldiers (major), 3 soldiers (minor) and several workers,
in spirit, Umsa Nongkharai (Khasi-Jaintia Hills District, Assam, India), ca.
91° 50’ E. longitude and 25° 40’ N. latitude, coll. H. Khajuria, 23.xii.1956, ex
“a log of wood’.

(6) DESCRIPTION
1. Imaco.—
Unknown.
2. SoLbiErR MaJor (Table 6 ; and Pls. XXTIV and XXV).—

General: Head-capsule brownish yellow dorsally, with two brown longi-
tudinal streaks in middle; genae yellow; area around fontanelle paler; frons
and postclypeus somewhat darker; anteclypeus yellowish; labrum brown with
a whitish, hyaline distal tip; mandibles black, proximally brownish. An-
tennae brown, proximal segments paler; distal end of each segment hyaline.
Thorax pale brown to brown; abdominal tergites brown; sternites paler than
tergites; legs yellow. Head and thorax sparsely and abdomen moderately
hairy; each tergite with one row of hairs near posterior margin and a few other
irregularly placed hairs. Total length (without antennae) ca. 9:1-9-6 mm.

4
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Head : Large, subrectangular; longer than broad (length to base of
mandibles 3:6-3:9 mm; width 2:9-3:0 mm); broadest near posterior margin;
gides weakly converging in front; frons sloping in front. Fonfanelle : Minute,
circular; with a brown chitinoid margin; leading anteriorly into a small tube;
placed a little in front of middle of dorsum of head; fontanelle head index
(i.e. fontanelle distance from posterior margin of head/head-length to base of
mandibles, 0-54-0-59). Eyes: Two white rudimentary, circular, flat, lateral
eyes, one on either side, lying at a distance of 4-5 times their diameter from the
base of antennae; maximum diameter 0-05 mm, Ocelli: Two rudimentary,
dot-like ocelli, one on either side, located inner to the antennae, and flush with
the surface of head. Anfennae: With 17 segments; segments 1 and 2 sparse-
ly, and the remainder moderately, pilose; segment 1 long, cylindrical; 2
hardly one-half of 1, cylindrical; 3 longer than either 2 or 4; 5-8 gradually
increasing in length, club-shaped; 9-16 subequal and club-shaped; last (17)
ovate. Clypeus: Divided into an ante- and a postclypeus. Anteclypeus
subrectangular, apilose, narrower than postclypeus. Postclypeus subrect-
angular, pilose; not distinctly separated from frons. Labrum : Subtriangular,
with a pointed whitish hyaline distal tip; broadest near the base; with a few
(about 5 pairs) long setae on body; distal tip apilose. Mandibles: Sabre-
shaped, but rather thick and stout; apices moderately incurved; shorter than
half the head-length without mandibles (index mandible-length/head-length,
0-43-0-47). Left mandible serrated in proximal two-thirds of inner margin;
serrations coarse and prominent proximally, gradually becoming finer distally.
Right mandible with inner margin smooth. Postmentum : Long, subrect-
angular but narrowed in middle; with a few small and medium-sized setae
scattered all over body ; length shorter than head-length without mandibles;
broadest in anterior one-fourth, whence the sides narrowing anteriorly; poste-
riorly, sides narrowing up to about half the distance and again widening out;
anterior margin straight; posterior margin weakly concave.

Thorax : Pronotum: Weakly saddle-shaped; much narrower than head-
capsule (index pronotum-width/head-width 0-63-0-67); longer than half its
width (index length/width 0-55-0-59); anterior lobe short and slightly raised
up in front; anterior margin convex and rather prominently notched in middle;
antero-lateral corners prominent and projecting out; posterior margin convex,
incurved medially. Mesonotum : Much narrower than pronotum; side margins
angular and pointed in middle; posterior margin convex and medially incurved.
Metanotum : Slightly broader than mesonotum but narrower than pronotum;
side margins angular as in mesonotum; posterior margin substraight. ZLegs:
Long and thin; forelegs longer than middle legs but shorter than hindlegs;
hindlegs longest. Tibia with 3 apical spurs in forelegs and 2 each in middle
and hindlegs. Tarsi 4-jointed. '

Abdomen : Short and oblong; shorter than head-capsule without mandibles.

4B
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Cerci 2-jointed; 0-15-0-23 mm long. Styli short, one-jointed; 0:10-0-13
mm long.
Measurements : See Table 6.

3. Sorprer Minor (Table 6; and Pls. XXIV and XXVI).—

General : Head-capsule brownish yellow dorsally, with two longitudinal
pale brown streaks in middle; area around fontanelle yellow; genae paler
than head-dorsum; labrum brown, with a whitish hyaline tip; mandibles
reddish brown, paler proximally; antennae brown, with distal end of each
segment hyaline; body paler than head; legs yellow. Head and thorax
sparsely, and abdomen moderately, hairy. Total length (without antennae)
ca. 5°1-5°3 mm.

TaBLE 6

Body-measurements (in mm) and indices of Macrotermes khajuriai Roonwal and Chhotani (sp. nov.)
(Number of specimens measured is given in brackets)

CasTE—Soldier

SOLDIER MAJOR SOLDIER MINOR

Bopy-PARTS
RaxceE () HOLOTYPE Raxce (3)

I. GENERAL

1. Total body-length (with mandibles) ca. 9-10-9-60 948 5:10-5-28
II. Heap
2. Length of head to lateral base of mandibles 3-60-3-90 3-60 1-90-1-95
3. Maximum width of head 2-90-3-00 2:90 1-50-1-55
4, Maximum height of head 1-88-1-93 1-90 0-90-0-95
5. Head-index I (width/length) 0-76-0-80 0-80 0-79-0-80
6. Head-index II (height/width) 0-63-0-67 0-65 0-60-0-62
7. Head-index III (height/length) 0-49-0-53 0-53 0-47-0-49
8. Maximum diameter of eye .. 0-05 0-05 0-025-0-037
9. Occipito-fontanelle distance (distance be-
tween posterior margin of head and fonta-
nelle) 2-05-2-13 2-13 0-88-0-90
10. Fontanelle-head mdex (fontunelle dxstance/
head-length) .. . .. 0-54-0-59 0-59 0-46-0-47
11. Median length of labrum .. . 0-65-0-75 0-75 0-45(2)
12. Maximum width of labrum . 0-63-0-65 0-65 0-38(2)
13. Minimum length of mandibles:
Left mandible . .. 1-65-1-70 1.68 1-23-1-25(2)
Right mandible 1-65-1-70 1-68 1-23-1-25(2)
14. Head-mandibular length indox (left man-
dible-length/head-length) .. 0-43-0-47 0-47 0-63-0-64(2)
15. Minimum (median) length of postmentum 2-50-2-63 2-55 1-25
16. Maximum width of postmentum .o 0-80-0-83 0-80 0-48-0-50
17. Width of postmentum at waist - 0-55-0-60 0-58 0-45-0-48
18. Width of postmentum at anterior margin 0-50 0-50 0-33-0-35
I11I. THORAX
19. Maximum length of pronotum . 1:03-1-13 1-05 0:63~0-70
20. Maximum width of pronotum 1-83-2:03 1-88 1-00-1-08
21, Pronotum-head width index (’ptonotum
width/head-width) . 0-63-0-67 0-65 0-65-0-69
22, Maximum width of mesonotum .. 1-43-1-58 1-48 0-75-0-80
23. Maximum width of metanotum .. 1:58-1-68 1-64 1-00-1-10
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Heod : Head-capsule subrectangular, and rather flat; sides in posterior
three-fourths weakly convex, in anterior one-fourth converging in front:
posterior margin round. Fontanelle: As in soldier major but smaller. Eyes :
As in soldier major but smaller (maximum diameter 0-025-0-037 vs. 0-05 mm),
Ocelli: As in soldier (major). Antennae: With 16 segments; pilosity as in
goldier (major); segment 1 long and cylindrical; 2 about one-half of 1; 3
shorter than 2 but subequal to 4; 5 to 10 (or 11), increasing in length in that
order; the remainder subequal; last (16) ovate. Clypeus: Subrectangular;
not distinctly divided into anteclypeus and postclypeus, and-also hardly
separable from frons. ZLabrum: As in soldier (major). Mandibles: Sabre-
shaped, thin and long; apices weakly incurved; longer than half the length of
head-capsule (index mandible-length/head-length to base of mandibles, 0-63-
0-64). Left mandible with two prominent crenulations near the base on inner
margin. Right mandible with the inner margin smooth except for a minute
tooth near the base. Postmentum : Subrectangular, long and without a
waist; sides substraight, converging weakly in the anterior one-third; anter-
ior margin straight; posterior margin concave.

Thorax : Pronotum : As in soldier (major) but comparatively somewhat
longer than broad (pronotum index, i.e. length/width, 0-63-0-68 vs. 0-55-0-59).
Mesonotum and metanotum : As in soldier (major) but the side margins less
prominently angular. Legs: As in soldier (major).

Abdomen : As in soldier (major). Cerci and styli as in soldier (major) but
smaller in size,

Measurements : See Table 6.

4. Womksr (Pls. XXIV and XXVII)—

General : Head-capsule brownish yellow; frons somewhat paler; postely-
peus paler; anteclypeus hyaline, with a brownish yellow chitinoid band; lab-
rum hyaline, with a thick, transverse, brownish yellow chitinoid band a little
above middle and a basal semicircular one; mandibles pale brownish yellow,
with dark brown toothed margins; antennae light brown, with distal end of
each segment hyaline; thorax and tergites paler than head-capsule; sternites
paler than tergites; legs yellow. Head and body moderately hairy. Total
length (without antennae) ca. 4:-5-5:0 mm.

Head : Head-capsule subcircular; sides weakly narrowing behind; area
around fontanelle somewhat depressed and that anterior to fontanelle slightly
swollen; frons weakly sloping in front; posterior margin round. Fontanelle :
Situated a little below the middle of head-dorsum; covered with a white,
translucent, round plate -(diameter 0-08 mm). Eyes: Two lateral, rudimen-
tary, eyes, one on either side, situated at a distance of about 3-4 times their
diameter from the antennae; maximum diameter 0-05 mm. Ocells : Two lateral
rudimentary ocelli situated a little above the middle and much below the
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antennae. Anfennae: With 17 segments; segments 1 and 2 sparsely, and the
remainder moderately, pilose; segment 1 long, cylindrical; 2 about half of 1,
cylindrical; 3 shorter than 2 and subequal to 4; 5 shortest; 6-12 gradually
increasing in length and club-shaped; 13 to the penultimate (16) one subequal;
last (17) ovate. Clypeus: Divided into an ante- and a postclypeus. Ante-
clypeus flat, trapezoidal, apilose. Postelypeus pilose, swollen; divided into
right and left halves by a median, incompletc suture. Labrum : Subrect-
angular but broader than long and with distal end narrow; broadest in middle;
anterior margin round, substraight medially; with a few long setae near
anterior margin and on body. Mandibles: Left mandible with an apical and
2 marginal teeth; apical finger-like; 1st marginal longer than apical;
2nid hardly differentiated from the margin and much smaller than 1st.
Right mandible also with an apical and 2 marginal teeth; apical finger-like;
1st marginal subequal to apical but broader; 2nd much smaller and with the
posterior margin elongated.

Thorax : Pronotum : Saddle-shaped; much broader than long (length
-48-0-53; width 0-88-0-93 mm); anterior lobe strongly upturned; anterior
margin with a weak median notch; posterior margin slightly incurved me-
dially. Mesonotum : Narrower than pronotum; posterior margin weakly
incurved medially. Metanotum : Much broader than mesonotum, and also
broader than pronotum; posterior margin substraight. Legs: Long and thin,
pilose; apical tibial spur formula 3: 2: 2. Tarsi 4-jointed.

Abdomen : Either short and swollen or oblong; hairy. Cerci 2-jointed,
-0-13-0-15 mm long. Styli one-jointed, 0-1 mm long.

Measurements (in mm) of worker of Macrotermes khajuriai Roonwal and Chhotant (sp. nov.)
(8 specimens ineasured)

1. Total length . .. .. .. R ct, 45 =50
2. Head-length to lateral base of mandibles .. .. .. .. 1:60-1-95
3. Maximum width of head .. . .. . .. 170-1-75
4. Maximum height of head - . . .. .. 07

5. Maximum length of pronotum .. . .. .. .. 0-48-0-53
6. Meaximum width of pronotum .. .. .. .. .. 0-88-0-93

(c) TYPE-SPECIMENS

Holotype and morphotypes deposited in the National Zoological Collec-

tions, Zoological Survey of India, Calcutta.

Holotype : A soldier (major), Z.S.1. Reg. No. 2539/H8, in spirit in a vial.
Umsa Nongkharai (Khasi-Jaintia Hills District, Assam, India). coll. H. Kha-
jurie, 23.Xii.1956,

Morphotypes : A soldier (minor) and a worker, Z.S.1. Reg. No. 2540/H8,
in spirit in a vial. From the holotype lot and with the same data.

Paratypes and paramorphotypes: From the holotype lot and with the
same data. Deposited as follows:—(i) Three paratype soldiers (major), one



334 M. L. ROONWAL & O, B, CHHOTANI

paramorphotype soldier (minor) and five paramorphotype workers in spirit in a
vial, in Zoological Survey of India, Calcutta, Z.S.I. Reg. No. 25641/H8. (ii)
One paratype soldier (major), one paramorphotype soldier (minor) and 3
paramorphotype workers in a vial, with Prof. A. E. Emerson, Department of
Zoology, University of Chicago, Chicago (U.S.A.).

(d) TYPE-LOCALITY

Inpia: Umsa Nongkharai (Khasi-Jaintia Hills Distriet, Assam, India), ca.
91° 50" E. longitude and 25° 40" N. latitude.

(¢) GEOGRAPHICAL DISTRIBUTION

IxDia: Assam : Known only from the type-locality.

(f) ComparisoNs

Soldier: The soldier of Macrotermes khajuriai Roonwal and Chhotani
(sp. nov.) is distinguished from the M. gilvus group by its angular side margins
of the thoracic tergites (in M. gilvus group these margins are rounded). From
those of M. annandalei Silv., M. carbonarius (Hagen), M. estherae (Desn.),
M. serrulatus serrulatus Snyder, M. serrulatus kopini Roonwal and Sen-Sarma
and M. malaccensis (Haviland) it is separable by its much smaller size gener-
ally.

It is quite close to M. singaporensis Oshima and M. barneys Light, but
is separable as follows:—

From M. singaporensis: Soldier (major) : (i) Antero-lateral corners of pro-
notum sharply rounded (angular in M. singaporensis). (i) Mesonotum and
metanotum narrower than pronotum (broader than pronotum in singaporensis).
Soldier (minor): Generally smaller (head-length 1-90-1-95 vs. 2-28 mm; head-
width 1-50-1:556 vs. 1-97 mm; pronotum-width 1-00-1-08 vs. 1-47 mm; total
length 5-1-5-3 vs. 6:8 mm). (ii) Antennae 16-segmented (17-segmented in singa-
porensis). (iii) Mesonotum and metanotum narrower than pronotum (broader
than pronotum in singaporensis). (iv) Fontanelle present (absent in singa-
porensis). Worker: (i) Generally smaller (head-width 1-70-1-75 vs. 1-84 mm;
pronotum-width 0-88-0-93 vs. 1-03 mm). (ii) Antennae 17-segmented (18-
segmented in singaporensis).

From M. barneyi: Soldier (minor): (i) Antennae 16-segmented (17-seg-
mented in barmeyt). (ii) Pronotum more sharply round at antero-lateral
corners (less so in barmeyr). (iii) Pronotum appreciably notched both at
anterior and posterior margins (in barney: anterior margin inappreciably, and
posterior margin weakly, notched). (iv) Abdomen less hairy. Worker:
Generally smaller (head-width 1-70-1-75 vs. 1-90 mm; pronotum-width 0-88-
0-93 vs. 0-98 mm). (ii) Fontanelle plate well-marked (not distinct in darneyz).
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Genus (13) Odontotermes Holmgren

17. Odontotermes assamensis Holmgren

1913. Odontotermes assamensis N. Holmgren, K. svenska VetenskAkad. Handl., Stookholm,
50 (2), 114-115, PL 4, Fig. 16; and PL 5, Fig. 15, Type-locality : IND1A: Assam.

(@) MATERIAL

Collected by C. F. C. Beeson (1935) and B. K. Tikadar (1957), as follows:

Lot (A).—(i)-(v) Five vials, Baguri (Nowgong District, Assam), 26° 33’
N. latitude and 93° 19" E. longitude, coll. B. K. Tikadar, 19th-26th February,
1957, as follows: (i) Several soldiers and workers (major and minor),
19.ii.1957, ex  ground, forming small hill-like structures’. (ii) Several soldiers,
nymphs and one worker (minor), 20.ii.1957. (iii) Several soldiers and one
worker (minor), 21.ii.1957, ex ‘mound ’. (iv) Several soldiers and one nymph,
21.ii.1957, ex ‘mound’. (v) Several soldiers, 26.ii.1957, ex ‘mound’.

Lor (B).—(vi)—~(xii) Seven vials, Palasbari (Kamrup District, Assam),
26° 05’ N. latitude, and 91° 30" E. longitude, coll. B. K. Tikadar, 27th Feb-
ruary to 2nd March, 1957, as follows: (vi) Several soldiers and workers (major),
27.ii.1957, ex ‘dead wood’. (vii) Several soldiers and workers (major),
28.i.1957, ex ‘a mound on ground’. (viii) Several soldiers and 2 workers
(major), 28.ii.1957. (ix) Several soldiers and workers (major), 28.ii.1957, ex ‘a
mound’. (x) Several soldiers and one worker (major), 28.ii.1957, ex “a mound at
the foot of bamboos’. (xi) Several soldiers and one worker (major), 2.iii.1957,
ex ‘a mound on the grass on road-side’. (xii) Several soldiers and workers
(major), February-March, 1957.

Lor (C).—(xiii) One vial with several soldiers and workers, Raimona
(Goalpara District, Assam), 26° 40’ N. latitude and 89° 52’ E. longitude, coll.
B. K. Tikadar, 3.iv.1957. (xiv) One vial with 4 soldiers and 2 workers, Dhubri
(Goalpara District, Assam), 26° 02’ N. latitude and 90° 02’ E. longitude, coll.
C. F. C. Beeson, 28.xii.1935.

Lot (D).—One vial with one soldier and four workers (3 major and 1
minor), cotypes, Assam (India), det. N. Holmgren.

(b) MEASUREMENTS

Soldiers Range
. (40 specimens)
1. Total body-length (with mandibles) .. . .. ca. 41 ~6-85 mm.
2. Length of head (to lateral base of mandibles) . . .. 1:30-1-58 mm.
3. Maximum width of head .. .. .. . .. 1-10-1-40 mm,
4. Maximum length of pronotum .. .. .. .. 0:50-0-65 mm.
5, Maximum width of pronotum .. .. .. .. 0-83-1-056 mm.
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(¢) DisTRIBUTION

Inpia: Assam: (present record): Baguri (Nowgong District); Palasbari
(Kamrup District); Dhubri and Raimona (Goalpara District). Also from
Kulsi (Kamrup District) and Tura (Garo Hills District) in Assam, vide Roon-
wal and Pant 1953, p. 54.

Texr-r16. 14,  Odontotermes assamensis Holmgren, Soldier,
Head and thorax, in dorsal view, (From cotype soldier from Assam, India, det. N. Holm-
gren, in collection of Prof. A. E, Emerson, University of Chicago, Chicago, U.5.A.)

Silvestri (1914, p. 428) recorded ‘O. assamensis’ from Dibrugarh and
Sadiya (Lakhimpur District. Assam) and Yembung (North-East Frontier
Agency). The Yembung specimens are available to us and have proved to be
a new species, 0. giriensis Roonwal and Chhotani (sp. nov.), described below;
the Dibrugarh and Sadiya specimens are not available to us.

Burma: Meiktila (Roonwal and Pant 1953, p. 54).
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(d) REMARKS

The antennae of the soldiers are generally 16-segmented, sometimes 17-
segmented and rarely 15-segmented. The shortest segment is the 4th in 16-
segmented anteinae and the 3rd in 17-segmented ones. In some examples
the number of segments varies in the same individual (i.e. 16 on one side and
17 on the other). Omne specimen had 15 segments, segment 6 being very large.

18. Odontotermes feae (Wasmann)

1896. Termes feae E, Wasmann, Ann, Dus. Stor, nat. Genova, (2) 16, pp. 625-626. 1'ype-
locality : BurMa: Carin Cheba and Cobapo.

(a) MATERIAL

Lot (A).——(i)—~(iv) 4 vials, Umsa Nongkharai (Khasi-Jaintia Hills Dis-
trict; Assam), 25° 40" N, latitude and 91° 50’ E. longitude, coll. H. Khajuria,
23rd-25th December, 1956, as follows : (i) Several soldiers, 23.x1i.1956, ex ‘&
log of wood’. (Mixed with Odontotermes parvidens Holmg. and Holmg.,
vide infra, and with Macrotermes khajuriat Roonwal and Chhotani (sp. nov.),
vide supra; now separated.) (il) One soldier and several workers, 24.xii.1956,
ex ‘alog of wood’. (Mixed with Microtermes anand: Holmg. ; now separated.)
(iii) Several soldiers, 24.xii.1956, ex ‘ a dead tree trunk’. (Mixed with Odonto-
termes parvidens Holmg., and Holmg.; now separated.) (iv) Several soldiers
and workers, 25.x1i,1956.

Lor (B).—(v)—(xxv). 21 vials, from Rongrengiri (Garo Hills District,
Agsam), 25° 30’ N. latitude and 90° 30" E. longitude, coll. H. Kkajuria, 9th
January to 3rd February, 1957, as follows: (v) Several soldiers, 9.1.1957, ex ‘&
log of wood’. (Mixed with Hypotermes obscuriceps (Wasmann) and Odonfo-
termes giriensis Roonwal and Chhotani (sp. nov.), vide infra; now separated.)
(vi) Several soldiers and workers, 9.i.1957, ex ‘a log of wood’. (vii) Several
soldiers and workers, 10.1.1957, ex “a log of wood’. (viii) Two soldiers and
several workers, 10.i.1957, ex ‘a log of wood’. (ix) Several soldiers and
workers, 16.1.1957, ex ‘a log of sal wood’. (x) Two soldiers and several
workers, 16.1.1957, ex ‘a log of sal wood’. (xi) Three soldiers and several
workers, 17.1.1957, ex ‘a log of wood’. (Mixed with Odonlotermes giriensis
Roonwal and Chhotani (sp. nov.), vide infra; now separated.) (xii) Several
soldiers and workers, 17.1.1957, ex ‘a log of wood’. (xiii) Several soldiers,
20.i.1957. (xiv) One soldier and several workers, 21.i.1957. (xv) Several
soldiers and workers, 22.1.1957, ex ‘ a log of wood .  (xvi) 3 soldiers and several
workers, 24.1.1957, ex ‘a log of wood’. (xvii) Several soldiers and workers,
26.1.1957, ex “amound’. (xviii) Several soldiers and workers, 26.i.1957, ex “ a
mound’. (xix) Several soldiers and workers, 26.i.1957, ex ‘a mound’, (XX)
Several soldiers and workers, 28.i.1957, ex ‘a log of wood’. (xxi) Several
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goldiers and workers, 29.i.1957, ez ‘a log of wood’. (xxii) Several soldiers and
workers, 31.1.1957, ex ‘a log of wood’. (Mixed with Odontotermes parvidens
Holmg. and Holmg. and Hypotermes obscuriceps (Wasm.); now separated.)
(xxiii) Several soldiers and workers, 1.ii.1957, ex ‘a mound at the base of a live
tree . (xxiv) Several soldiers and workers, 1.ii.1957, ex ‘a log of wood ’.
(Mixed with Microtermes anandi Holmg.; now separated.) (xxv) Several
soldiers and workers, 3.ii.1957, ex ‘a log of wood ’.

TEXT-FIG. 15.  Odontotermes feae (Wasmann). Soldier.
Head and thorax, in dorsal view. (From specimen from Rongrengiri, Garo Hills District,
Assam, coll. H. Khajuria, 10.i,1967.)

Lor (C).—(xxvi) One vial with several soldiers and workers, Palasbari
(Kamrup District, Assam), 26° 05’ N. latitude and 91° 30’ E. longitude, coll,
B. K. Tikadar, 27.11.1957, ex ‘ dead wood .
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Lor (D).—(xxvii)~(xxix) 3 vials in spirit with soldiers and workers,

Shillong (Khasi-Jaintia Hills District, Assam), 25° 34’ N. latitude and 91° 56’
E. longitude, coll. 4. P. Kapur, 22.xii.1958.

(b) MEASUREMENTS

Soldiers Range
{53-59 specimens)
1. Total body-length (with mandibles) .. .. . ea. 6:15-8-45 mm,
2. Length of head (to lateral base of mandibles) .. . <. 2:25-2-80 mm.
3. Maximum width of head .. .. .. .. .. 1-75-2-30 mm.
4. Maximum length of pronotum .. .. . .. 0:65-0-93 mm.
5. Maximum width of pronoturn .. . .. <. 1-25-1-65 mm.

(¢) DisTRIBUTION

INp1A: Assam: Palasbari (Kamrup District); Rongrengiri (Garo Hills
District); Sadiya (Lakhimpur District); Shillong (Khasi-Jaintia Hills District)
North Range, Sibsagar (Sibsagar District); Silchar (Cachar District).

A widely distributed species, recorded from eastern and southern Ixpia;
East PaRisTAN (Sylhet, vide Roonwal and Pant 1953, p. 55, etc.) and Burma.

(d) REMARKS

There is considerable range of variability in the front convergence of head-
capsule. In some cases the narrowing is so little that the specimens can be
mistaken for O. horni Wasmann. The head-convergence index (i.e. width of
head at level of mandibles/maximum width of head) varies from 0-62~0-66 mm.
The antenna is generally 17-segmented, rarely 16-segmented. In the 16-
segmented antennae segment 4 is the shortest; in the 17-segmented ones,
gsegment 3 is the shortest.

19. Odontotermes flavomaculatus Holmgren and Holmgren

1917.  Odontotermes (Cyclotermes) flavomaculatus K. Holmgren and N. Holmgren, Mem. Dep,
Agric. India, Ent., Calcutta, 5, p. 1530. Type-locality : INp1a: Between Lakwa and
Sibsagar Road (Sibsagar District, Assam).

(a) MATERIAL

One vial (Z.8.1. Reg. No. 5617/20) with an imago (damaged), near Sibsagar
Road (Sibsagar District, Assam), ez ‘ Fletcher coll.’ (def. N. Holmgren). (This
is most probably from the cotype collection and probably coll. C. C. Ghosh,
26.x.1911.)
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(b) MEASUREMENTS

Imago (one specimen)

1. Total body-length (without wings) .. .. ca. 14-60 mm.
2. Total body-length (with wings) .. .. .. .. ?
. (wings damaged)

3. Length of head (to lateral base of mandibles) . .. 2:00 mm,

4. Maximum width of head (with eyes) .. .. .. 2:67 mm.

5. Maximum diameter of eye . .. .. .. 0-67 mm,

6. Maximum diameter of lateral ocellus .. . 0-30 mm,

7. Minimum eye-ocellus distance .. .. .. 0- 20 (right)~0-23 (left) mm.
8. Maximum length of pronotum .. .. . .. 1-33 mm.

9. Maximum width of pronotum .. .. . .. 2-560 mm,

TexT-F10. 16.  Odontotermes flvomaculaiuws Holmgren and Holmgren. Imago.

Head and pronotum, in dorsal view. (From specimen coll. near Sibsagar Road, Sibsagar
District, Assam, ex ‘Fletcher coll.’, det. N. Holmgren. Probably from cotype series.)

e., oye; fi., fontanelle; oc., ocellus.

(¢) DISTRIBUTION

Ixmia: Assam : Near Sibsagar Road (Sibsagar District).

(d) REMARKS

Holmgren and Holmgren (1917, p. 150) characterized this species as ‘ Very
close to 0. obesus, with large ocelli approximated to eyes’. In the specimen
available to us, which is most probably from the cotype lot, the ocelli are not
approximated to eyes but are at a distance of about 0-2 mm on the right side
and 0-23 mm on the left,
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20. Odontotermes giriensis Roonwal and Chhotani (sp. nov.)

(Table 7; Pls. XXVIII and XXIX

(@) MATERIAL

All collections are from Assam and the North-Eass Frontier Agency
(eastern India), as follows:—(i) Two soldiers and several workers, in spirit in a
vial, Yembung (North-East Frontier Agency), ca. 95° 03’ E. longitude and 28° 25’
N. latitude, coll. §. W. Kemp, 13th-17th January, 1912. (Det. F. Silvestri as
Odontotermes assamensis Holmgren.) (ii) Several soldiers, in spirit in a vial,
Rongrengiri (Garo Hills District, Assam), ce. 90° 30" E. longitude and 25° 30’
N. latitude, coll. H. Khajuria, 10.1.1957, ex “ log of wood ’. (iii) Several soldiers,
in spirit in a vial, Rongrengiri, coll. H. Khajuria, 9.1.1957, ex “log of wood .
(Found mixed with Odontotermes feae (Wasm.) and Hypotermes obscuriceps
(Wasm.); now separated.) (iv) Two soldiers, in spirit in a vial, Rongrengiri,
coll. H. Khajuria, 9.1.1957, ex ‘ log of wood’. (Found mixed with Odontotermes
feae (Wasm.); now separated.) (v) Three soldiers and several workers, in
spirit in a vial, Rongrengiri, coll. 4. N. Fernandez. 13.1.1957, ex " ground .
(Mixed with Microtermes anands Holmg. and Hypotermes obscuriceps (Wasm.);
now separated.) (vi) Three soldiers, in spirit in a vial, Rongrengiri (Garo Hills
District, Assam), coll. H. Khajuria, 17.1.1957, ez “log of wood’. (Found mixed
with Odonfotermes feae (Wasm.); now separated.) (vii) One soldier, in spirit
in a vial, Rongrengiri, coll. H. Khajuria, 30.1.1957, ex "log of wood’. (Found
mixed with Odontotermes parvidens Holmg.; now separated.) (viii) Several
goldiers, in spirit in a vial; Shillong (Khasi-Jaintia Hills District, Assam),
91° 56’ E. longitude, 25° 34" N. latitude, coll. 4. P. Kapur, 29.iii.1959. (ix)
Two soldiers and several workers, in a vial in spirit, Shillong, coll. 4. P. Kapur,
29.11i.1959.

(b) DESCRIPTION
1. IMAGo.—

Unknown.
2. SoLpieRr (Table 7; and Pl. XXVIII).—

General : Head-capsule yellow to dark brown, somewhat paler in front of
middle; labrum of same colour as head; antennae yellowish brown to brown,
distally becoming darker; mandibles dark brown, yellowish brown basally;
thorax, legs and abdomen pale yellow to pale yellowish brown, pronotum
slightly darker than rest of body. Head and thorax moderately, and abdomen
fairly densely, pilose. Total length (with mandibles) ca. 4-:0-5:5 mm.

Head : Head-capsule oval, flat; frons sloping in front; longer than broad
(length without mandibles, ca. 1-18-1:35 mm; width 1:0-1:2 mm); sides
convex narrowing in front; widest near the middle; posterior margin rounded.
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Fontanelle: Indistinet. Eyes and Ocelli: Absent. Anlennae: With 15-16
segments; basal segments sparsely, and the remainder moderately, pilose;
segment 1 cylindrical, longest: 2 cylindrical, a little more than one-half of 1;
3 either subequal to or shorter than 2; 4 (in 15-segmented antennae) large and
partly subdivided into two, and in 16-segmented ones shortest; 5-11 gradu-
ally increasing in length and becoming club-shaped; 12 to the penultimate one
subequal and club-shaped; last 15 (or 16) ovate, subequal to the penultimate
one. Clypeus: Divided into an ante- and a postclypeus. Anteclypeus a
hyaline, whitish, apilose, narrow strip. Postclypeus pilose, with one setae on
either side near anterior margin; posteriorly not distinctly separated from
frons. Labrum: Tongue-shaped; generally longer than broad (rarely shor-
ter); broadest basically, whence the sides gradually narrowing in front into a
pointed tip; with an irregularly arranged row of about 7 setae on either side,

TABLE 7

Measurements (in mm) and indices of Odontotermes giriensis Roorwal and Chhotani (sp. nov.)
(Number measured 1s given within brackets)

CasTtE—Soldier

Bopy-ParTs : Raxce (20) HoLoTYFE

I. GENERAL

1. Total body-length .. .. .. ca. 4.0 -55 44
II. Heap
2. Length of head to lateral base of mandibles 1-18-1-35 1.25
3. Maximum width of head .. .. 1-00-1-20 1.08
4. Maximum height of head. . 0-65-0-80 0:70
5. Head index I (width/length) 0-83-0-92 0-86
6. Head index II (height/width) 0:62-0-70 0-656
7. Head index III (height/length) 0-54~0:59 0-56
8. Median length of labrum .. 0-25-0-43 0-33
9. Maximum width of labrum -0-25-0-35 0-28
10. Minimum length of mandibles:
Left mandible . 0-70-0-78 073
Right mandible 0-70-0-78 073
11. Left mandibular tooth distance (d1stance between distal tlp
and base of tooth) . 0-15-0-20 0:18
12. Head-mandibular length index (1eft mandible- length/head
length) 0+56-0-60 0-58
13. Left mandibular tooth index (tooth dlstance/mandxble Iength) 0-21-0-26 0-25
14, Minimum (median) length of postmentum 0-73-0-83 0-78
15. Maximum width of postmentum 0-53-0-60 0:55
16. Width of postmentum at anterior margin 0:30-0-35 0-33

III. THORAX

17. Maximum length of pronotum 04

18. Maximum width of pronotum .. 0:75

19. Pronotum-head index (pronotum- wxdth/hea.d deth) .. 0-72-0-80
20. Maximum width of mesonotum .. 0-68

21. Maximum width of metanotum 0-8

o000
Q0 ~J ~3 Q0 Ot
SORSOSO
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the distal ones longer than the proximal ones; one or two pairs of small setae
sometimes present more medially on body. Mandibles: Long, sabre-shaped,
weakly incurved at apex. shorter than head-capsule (index mandible-length/
head-length to base of mandibles, 0-56-0-60). Left mandible with a prominent
tooth placed at the distal one-fourth or a little in front (left mandibular tooth
index, i.e. distance from tip to tooth/total length of mandible, 0-21-0-26);
a minute tooth also present near base. Right mandible with a rudimentary
tooth at distal one-fourth, and another small one in the basal third. Post-
mentum : Subrectangular; a little longer than broad; with a few small setae
on anterior one-third; sides substraight, strongly and abruptly converging
in front from distal one-fourth; anterior margin substraight; posterior margin
weakly concave, with a weak median bulge.

Thorax : Pronotum : Saddle-shaped; narrower than head-capsule (prono-
tum-head index, i.e. pronotum-width/head-width, 0-72-0-80); much broader
than long (width 0-75-0-93; length 0-45-0-60 mm); anterior lobe fairly up-
turned and narrowing in front; anterior margin prominently notched; poster-
iorly also sides narrowed; posterior margin convex, with a weak median notch.
Mesonotum : Narrower than pronotum; posterior margin convex, weakly
notched in middle. Metanotum : Maximum width either subequal to or
slightly more than that of pronotum; posterior margin weakly concave.
Legs: Long and thin, pilose; apical tibial spur formula 3:2 :2. Tarsi 4-
jointed. ‘

Abdomen : Elongated, hairy. Cerci 2-jointed, 0-10-0-15 mm long.
Styli one-jointed, 0-07-0-13 mm long.

Measurements: See Table 7.

3. WorkeR Major (Pl. XXIX).—

_General: Head-capsule yellow; postclypeus of same colour as head;
anteclypeus whitish, hyaline, with a yellowish chitinoid band; labrum whitish
hyaline, with a broad transverse band a little above the middle and a basal
semicircular one; thorax, legs and abdomen pale yellow. Head and body
moderately densely pilose. Total length (without antennae) ca. 4-1-4-7 mm.,

Head : Head-capsule subcircular, rather flat; broader than its length to
base of mandibles (width 1-35-1-50 mm; length 1-25-1-35 mm); sides weakly
convex, somewhat narrowing behind; posterior margin rounded. Fontanelle :
Indistinct. Eyes and Ocelli: Absent. Aniennae: With 17-18 segments;
pilose, pilosity gradually increasing distally; segment 1 longest, cylindrical; 2
about half of 1, cylindrical; 3 shorter than 2; 4 (in 17-segmented antennae)
subequal to 3 and larger than 5 which being shortest; in 18-segmented antenna
4 ghortest; 6-12 (or 13) gradually increasing in length and club-shaped; 13 (or
14) to the penultimate one subequal; last 17 (or 18) ovate, longer than the
penultimate one. Clypeus: Divided into an ante- and a postclypeus.
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Anteclypeus subtrapezoidal, apilose; narrower than postclypeus; anterior
margin medially projecting in front and pointed. Postclypeus swollen, pilose;
divided into right and left halves by an incomplete, median suture. Labrum :
Subsquarish ; anterior margin rounded; with a few long setae near apex and a
few small ones more proximally. - Mandibles: Of typically Odontotermes-type.
Left mandible with an apical and 3 marginal teeth; apical finger-like; 1st
marginal a little larger and broader than apical; 2nd short, and widely.sepa-
rated from lst; 3rd subequal to 2nd, placed just above molar plate. Right
mandible with an apical and two marginal teeth; apical finger-like; 1st
marginal a little larger and broader than apical; 2nd short, with a long pos-
terior margin,

Thorax : Pronotum : Saddle-shaped; narrower than head-capsule and
much broader than long (width 0-73-0-75 mm; length 0-40-0-48 mm); anterior
lobe greatly upturned; anterior margin with a deep notch in middle; sides
narrowing posteriorly; posterior margin convex, weakly incurved medially.
Mesonotum : Narrower than pronotum; posterior margin weakly incurved
medially. Metanotum : Broader than prounotum; posterior border sub-
straight. Legs: Long and thin, pilose; apical tibial spur formula 3: 2 : 2.
Tarsi 4-jointed. ,

Abdomen : Globose to elongate; hairy. Cerci 2-segmented, -13-0-15
mm long. St¥li single-jointed, 0-1 mm long.

4. WORKER MINOR.—
Similar to worker (major), except that the antennae are 16-segmented
{(instead of 17-18 segmented), with the 4th segment shortest.

Measurements (in mm) of workers of Odontotermes giriensis Roonwal and Chhotani (sp. nov.)
(Number measured is given in brackets)

Workers (major) Workers (minor).

(10) (3)
1. Total-length - .. .- .. cd., 41 —4-7 3-15-3-35
2. Head-length to lateral base of mandibles .. .. 1-2 -1-35 0-73-0-76
3. . Maximum width of head . . .. 1-35-1:50 0-88
4. Maximum height of head .. . . 0-60-0-65 0-40-0-45
5. Maximum length of pronotum .. .. . 0-40-0-48 0-38~0-43
6. Maximum width of pronotum .. - .- 0-73-0-75 0-60

(¢) TYPE-SPECIMENS

Holotype : (vide ‘ Material ° (i) above).—Ome soldier, Z.S.I. Reg. No.
2548/H8, in spirit in a vial, Rongrengiri (District Garo Hills, Assam, India),
longitude 90° 30" E. and latitude 25° 30" N., coll. H. Khajuria, 10.i.1957,
deposited in the National Zoological Collection in the Zoological Survey of
India, Calcutta.
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Morphotypes: Two workers (1 major and I minor), in spirit in a vial,
Z.3.1. Reg. No. 2549/HS, deposited in National Zoological Collection in Zoo-
logical Survey of India, Calcutta. From the holotype lot and with the same
data.

Paratypes and paramorphotypes: All from the holotype lot and with the
same data; deposited as follows :—

(i) Five paratype soldiers and six paramorphotype workers (4 major, 2
minor), Z.S.I. Reg. No. 2550/HS8, in the Zoological Survey of India, Calcutta.
(ii) One paratype soldier and one paramorphotype worker in the Entomo-
logical Collection, Forest Research Institute, Dehra Dun. (iii) One paratype
soldier and one paramorphotype worker with Prof. A. E. Emerson, University
of Chicago, Chicago (U.S.A.).

(d) TYPE-LOCALITY

Ixpra: Rongrengiri (District Garo Hills, Assam), ca. 90° 30" E. longitude
and 25° 30" N. latitude.

(¢) GEOGRAPHICAL DISTRIBUTION

IxpI1a: (i) Assam : Rongrengiri in Garo Hills Distriet (type-locality); and
Shillong. (ii) NEFA (North-East Frontier Agency): Yembung (Siang Divi-
sion).

(f) COMPARISONS

Odontotermes girtensis Roonwal and Chhotani (sp. nov.) is close to
0. assamensis Holmgren, O. obesus (Ramb.) and O. redemanni (Wasm.), but
can be separated as follows:—

From O. assamensis (cotype examined and compared).—Soldier: (i)
Generally smaller (head-length 1-18-1-35 vs. 1-3-1-58 mm; head-width 1-0-
1-20 vs. 1.15-1-40 mm). (ii) Mandibles shorter, both absolutely as well as
comparative to head-length (length 0-70-0-78 vs. 0-85-0°98 mm; index man-
dible-length/head-length 0-56-0-60 wvs. 0-62-0-64). (iii) Tooth of left man-
dible a little more forwardly placed (index tooth distance from distal tip of
mandible/length of mandible, 0-21-0-26 vs. 0-29). - (iv) Sides of postmentum
abruptly and strongly narrowing in front of distal one-fourth (gradually and
weakly narrowing in assamensis).

From O. obesus and 0. redemanni.—The soldier of O. giriensis sp. nov. can
be easily separated by having the left mandibular tooth far in front in the
distal third (in O. obesus and O. redemannt approximately at the base of the
distal third).

5
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21. Odontotermes horai Roonwal and Chhotani (sp. nov.)

(Table 8; and Pls. XXX and XXXI)

(@) MATERIAL

Four soldiers and several workers, in spirit in a vial, bank of Nong-Priang
stream (Khasi Hills, Assam, India), ca. 366 metres altitude (Field Collecting
Station No. 14), coll. S. L. Hora, 20.ii.1923, ex ‘under bark of a dead
tree .

(b) DEscrrpTION
1. Imaco.—

Unknown.

2. Sorpier (Table 8; and Pl. XXX).—

Gleneral : Head-capsule and labrum brownish yellow; postclypeus some-
what darker; antennae yellow; mandibles dark brown, yellowish brown
basally ; pronotum, legs and abdomen yellowish white. Head-capsule sparse-
ly pilose; pronotum moderately pilose, with short and long hairs all around
the margins and on body; abdomen densely and irregularly pilose. Total
length (without antennae) ca. 4:85-5-20 mm.

Head : Head-capsule subrectangular from above, slightly narrower dis-
tally; rather flat; longer than broad (index width/length 0-74-0-78); frons
weakly sloping in front; sides weakly convex and somewhat narrowing in front;
posterior margin rounded. Fontanelle : Indistinct. Eyes and Ocelli: Absent.
Antennae : Short; with 16 segments; segments generally short and stout (club-
shaped and long in one specimen); segments 1 and 2 almost apilose; the
remainder pilose, the pilosity gradually increasing in distal segments; segment 1
longest, cylindrical; 2 shorter and narrower than 1, cylindrical; 3 shorter than
2; 4 shortest; 5-12 gradually increasing in length, and pyriform; 13-15
subequal, pyriform; last (16) ovate, slightly longer than the penultimate one,
Clypeus: Divided into an ante- and a postclypeus. Anteclypeus a thin
hyaline apilose strip. Postclypeus subrectangular, with only one pair of setae,
one on either side, near the anterior margin; not distinctly separated from
frons. Labrum : Distal part triangular with a sharp but rounded tip; poster-
iorly with subparallel sides; with about 7 pairs of long setae arranged in a row
laterally. Mandibles: Sabre-shaped, slightly incurved near the tips; shorter
than head-length (length 1-05-1-08 mm vs. 1:65-1-75 mm). Left mandible
with a small tooth on inner margin in the proximal part of the middle one-
third portion, and a basal projection a little above the base. Right mandible
without any tooth or a basal projection. Postmentum : Subrectangular but

narrow distally; with a few setae in the distal half; in anterior one-fourth
5B
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sides narrowing in front, with a straight truncated anterior margin; posterior
margin slightly concave, with a weak median bulge.

Thorax : Pronotum : Saddle-shaped; much narrower than head (index
pronotum width/head-width 0-71-0-74); much broader than long (width 0-93-
0-98, length 0-55-0-58 mm); anterior margin weakly, and posterior margin
markedly, notched in middle. Mesonotum : Narrower than pronotum;
posterior margin notched in middle. Metanotum : Subequal to pronotum but

TABLE 8

Measuremnents (in mun) and indices of Odontotermes horai Roonwal and Clhotani (sp, wow.)
(The rwimber of specimens measured ¢s given within brackets)

CasTE—Soldier

Bopy.paRTS RaxGE (4) Hovroryee

I. (ENERAL

1. 'Total body-length .. .. - cre. 4-85-5-20 4-93
IT. Herav
2, Length of head to lateral base of mandibles .. .. 1-65-1-75 1-65
3. Maximum width of head .. - . .. 1-28-1-33 1-30
4, Maximum height of head . .. .. 0-85-0-88 0-85
5. Head index I (width/length) . . . 0-74-0-78 0-78
6. Head index II (height/width) .. .. .. 0-65-0-68 0-65
7. Head index III (height/length) .. .. 0-50-0-52 0-31
8. Median length of labrum .. .. .. .. 0-26-0-33 0-30
9. Maximum width of labrum - .. .. 0-26-0-33 0-30
10. Minimum length of mandible:
Left mandible .. . .. - 1-05-1-08 1-08
Right mandible 1-05-1-08 1-08
11. Left mandibular tooth distance (dlstanre between distal t1p
and basc of tooth) 0-63-0-68 0-67
12. Head-mandibular ]ength index (left Inundible-lengthr’llea(i»
length) ) 0-62-0-65 0-65
13. Left mandibulur tooth index (tooth distance /ma.ndlble 1ength) (+62-0-63 062
14, Minimum (median) length of postmentum .. .. 1-13-1-15 1-15
15, Maximum width of postmentum . . .. 0-53-0-55 0-55
16. Width of postmentum at waist . .. .. 0-48-0-53 0-53
17. Width of postmentum at anterior margm .. - 0-35-0-36 035

ITI. THorAX

18. Maximum length of pronotum 0-55-0-58 0-55
19. Maximum width of pronotum 0-93-0-98 0-95
20. Pronotum-head index (pronotum- width /head- w1dth) 0-71-0-74 0-73
21. Maximum width of mesonotum .. .. 0-80-0-83 0-80
22. Maximum width of metanotum 0-93-0-97 0-95

wider than mesondtum; posterior margin substraight. ZLegs: Long and thin,
pilose; apical tibial spurs, 3 in forelegs and 2 each in middle and hindlegs.
Tarsi 4-jointed.

Abdomen : Elongate; irregularly hairy. Cerci 2-jointed, 0-10 mm long.
Styli single-jointed; 0-08-0-10 mm long.

Measurements : See Table 8.
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3. Worker (Pl XXXI).—

General : Head-capstle pale yellow, frons somewhat paler; antennae pale
yellow; postelypeus somewhat darker; pronotum, legs and body yellowish
white. Head, thorax and body fairly densely pilose. Total length without
antennae ca. 3-9-4:5 mm.

Head : Head-capsule subcircular, flat; weakly depressed in region of
frons; sides weakly convex and narrowing posteriorly; posterior margin
round. Fontanelle : Indistinct. Eyes and Ocelli: Absent. Antennae: With
17 segments; segments 1 and 2 scantily, and others moderately, hairy; seg-
ment 1 longest, cylindrical; 2 shorter than 1, cylindrical; 3 either subequal to
or shorter than 4; 5 subequal to 3; 5-11 (or 12) gradually increasing in length
and becoming club-shaped; 12 (or 13)-16 subequal and club-shaped : last (17)
ovate and subequal to the penultimate one. Clypeus: Divided into an ante-
and a postclypeus. Anteclypeus white, apilose, subtrapezoidal; with a yellow
curved chitinoid band. Postclypeus large, swollen and pilose; divided into
right and left halves by an incomplete median suture. Labrum: Sub-
squarish, with anterior end rounded; a group of long and short setae present
near anterior margin and on body. Mandibles: Of typical Odontotermes-type;
subsquarish; teeth sharp and deeply notched. Left mandibl> with an apical
and three marginal teeth; apical finger-like; 1st marginal a little longer than
apical; 2nd much smaller and widely separated from 1st; 3rd just above molar
plate and short. Right mandible with an apical and two marginals; apical
finger-like; 1st marginal broader and a little larger than apical; 2nd .short,
with a long posterior margin.

Thorax : Pronotum : Saddle-shaped; much broader than long and narrower
than head-capsule; anterior margin rather weakly notched, and posterior
margin more prominently notched, in middle. Mesonotum : Narrower than
pronotum; posterior margin weakly concave. Metanotum : Broader than
pronotum; posterior margin straight. Legs: Thin and long; pilose. Tibial
spur formula 3 : 2 : 2. Tarsi 4-jointed.

Abdomen : Varies in shape, either elongate or globular; pilose. Cerci
2-jointed, 0-1 mm long. Styli single-jointed, 0-08-0-1 mm long.

Measurements (in man) of worker of Odontotermes horai Roonwal and Chhotani (sp. nov.)
(8 specimens measured)

1. Total body-length . .. .. .. ca. 39 -45
2. Length of head to lateral base of mandibles .. . .. 115-1-20
3. Maximum width of head .. .. .. .. .. 1.25-1:35
4. Maximum height of head - .. .. . .. 065-0-60
5. Maximum length of pronotum .. . .. .o .. 0:40-0-45
6.

Maximum width of pronotum .. .. .. .. .. 068-0-73
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(¢) TYPE-SPECIMENS

Holotype and morphotype deposited in National Zoological Collection at
the Zoological Survey of India, Calcutta.

Holotype : One soldier (right antenna and right fore- and hindlegs broken),
Z8.1. Reg. No. 2551/H8, vide ‘ Material’ above, Nong-Priang stream (Khasi
Hills, Assam, India), coll. 8. L. Hora, 20.ii.1923.

Morphotype : One worker (right antenna broken), Z.S.1. Reg. No. 2552/HS,
from the holotype lot and with the same data.

Paratypes and paramorphotypes: All from the holotype lot and with the
same data; deposited as follows:—(i) Two paratype soldiers and 5 para-
morphotype workers, in a vial, Z.S.I. Reg. No. 2553/HS, in the Zoological
Survey of India, Calcutta. (ii) One paratype soldier and 2 paramorphotype
workers with Prof. A. E. Emerson, Department of Zoology, University of
Chicago, Chicago (U.S.A.).

(d) TYPE-LOCALITY

Inpra: Bank of Nong-Priang stream (Khasi Hills, Assam, India), altitude
ca. 366 metres (Z.S.1. Collecting Station No. 14).

(e) TyPE-HOST
Bark of an unknown dead tree.

(f) GEOGRAPHICAL DISTRIBUTION

Ixpia: Khasi Hills, Assam: Known only from tyvpe-locality.

(g) CompARISON

In the position of the tooth on the left mandible, the soldier of Odonto-
termes horai Roonwal and Chhotani (sp. nov.) is close to O. parvidens Holmg. and
Holmg., but can be distinguished by its much smaller size. In body-size it is
close to those of O. assmuthi Holmg., 0. malabaricus Holmg. and Holmg.,
0. ceylonicus (Wasmann), O. meturensis Roonwal and Chhotani and O. kulkarnii
Roonwal and Chhotani, but can be separated from these by its left mandibular
tooth lying far behind the middle (in the others lying in the middle).

22. Odontotermes horni (Wasmann)

1902,  Termes horni E. Wasmann, Zool, Jakrb. (Syst.}, Jena, 17 (1), 111-112,  Type-loculity:
CEYLON: Nalanda.

(@) MATERIAL
All from Imphal Valley, Manipur (Assam region), coll. ). L. Roonwal,
during 1945, as follows :—
(i) One vial with several imagos and workers, 16 miles north of Imphal on
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Dimapur Road (Manipur), ca. 1,060 metres (3,500 ft) altitude, 13.x.1945.

M., L, ROONWAL & O. B. CHHOTANI

(ii)

One vial with an imago, 16 miles north of Imphal on Dimapur Road (Manipur),

ca. 1,060 metres altitude, 14.x.1945.

(iii) One vial in spirit with several imagos

and workers, Kanglatongbi (Manipur), 24° 55’ N. latitude and 93° 50 E. longi-
tude, 14.x.1945, winged and workers from 3 holes in ground very close to-

gether; vinged ones emerging at dusk.

(iv) One vial with 2 soldiers and 2

workers, ‘ below Modbung near Imphal (Manipur)’, ca. 1,060 metres (3,500 ft)
altitude, 19.x,1945.

CD -
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e =
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(b) MEASUREMENTS
(a) Imagos

Total body-length (without wings)

Total body-length (with wings)

Maximum width of head (with eyes)

Maximum diameter of eye (with ocular sclerite)
Maximum diameter of ocellus

Maximum eye-ocellus distance

Maximum length of pronotum

Maximum width of pronotum

Maximum length of forewing

Texr-rie. 17. Odontotermes horri (Wasmann), Imago.

o,
Crt,

Ranrge
(2~5 speeimens)
12-5-13-0 mm.
26:5-28-0 mm.
2:60-2-70 mm.
0:68-0-70 mm.
0-28-(-33 mm.
0-20-0-23 mm.
1-25-1-58 mm.
2-40-2-60 mm.
20-0-21-0 mm.

Head and pronotum, in dorsal view. (From specimen from Kanglatongbi, Manipur, coll.
M. L. Roonwal, 14.x,1945.)

¢., oye; ft., fontanelle; oc., ocellus.
(b) Soldiers

Total body-length (with mandibles)

Length of head (to lateral base of maendibles)
Meaximum width of head

Maximum length of pronotum

Maximum width of pronotum

Range
(2 specimens)

ca, 7-0 =7-1 mm.
2-40-2+43 mm.

1-98-2-10 mm.

0-83 mm.

1-48 mm.
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(c) DISTRIBUTION

Inp1a: Manipur (Imphal Valley): Kanglatongbi; 16 miles north of
Imphal on Dimapur Road; and ‘ below Modbung near Imphal ’.
Also quite widely distributed in Inp1A and CEyLON.

TEXT-F16. 18. Odontotermes horni (Wasmann). Soldier.
Head and thorax, in dorsal view. (From specimen from ‘below Modbung neur [mphal,
Manipur’, coll. M. L. Roonwal, 19.x.1945.)

(d) BroLogicaL NOTES
(1) Swarming.—

Swarming was noted in 1945 in the Imphal Valley, Manipur, as occurring in
the second and third weeks of October (Roonwal 1949, p. 95; also vide
nfra).
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(i) As food for rats.—

One of us noticed in 1945 in Manipur (Roonwal 1949, pp. 92-95) that in
Manipur the Common Manipur White-bellied Rat, Rattus rattus bullocki
Roonwal, which is the most common field-rat in that area, ate termites in the
season when the latter were swarming, and the following was recorded (p. 92):
‘Among insects, winged termites (Isoptera) exclusively filled the stomach in 2
cases, and caterpillars in one.” The following further observations were
recorded :—

‘R1/20-10-45. (Juv. §. Oak scrub).—Stomach full of about 50 bodies about one ¢m long
(each consisting of thorax and abdomen, but without complete head) of a single species of winged
termite (Isoptera); also numerous remains of other body-parts, e.g. legs, antennae, mandibles,
wings, etc., of the same species. No other stomach contents except a few hairs, evidently its
own, (Note: Termites were swarming in large numbers during this fortnight, i.e. second and
third weeks of October. The presence of headless but otherwise complete bodies of termites
indicates that the rat catches the termite with the head which is nibbled and the insect isthen
swallowed more or less whole.)

‘R1/21-10-45. (Ad. . Evorgreen jungle).—Stomach full of about 40 bodies of winged ter-
mites, exactly as in R1/20-10-45 above, and of the same species.’

This termite has since been identified as Odontotermes horni (Wasmann),

23. Odontotermes kapuri Roonwal and Chhotani (sp. nov.)

(Table 9 ; and Pls. XXXII and XXXIII)

(@) MATERIAL

Two soldiers and several workers, in spirit in a vial, Cherrapunji (Assam,
India), 91° 47’ E. longitude and 25° 17" N. latitude, c«. 1,330 metres altitude,
coll. 4. P. Kapur, 24.xi1.1958,

(b) DESCRIPTION
1. Imaco.—

Unknown.

2. Sorpier (Table 9 ; and Pl XXXII).—

General : Head-capsule brown; anterior portion somewhat paler; with a
few yellow marks on the dorsum in the anterior portion; labrum and postely-
peus brownish yellow; antennae brown, becoming darker distally; mandibles
dark brown, proximally brownish yellow; pronotum brownish yellow to
brown, mesonotum and metanotum paler; abdomen yellow to pale brownish
vellow; legs yellow to rust yellow. Head and thorax moderately hairy;
abdomen fairly densely hairy, each of the tergites with a posterior row of hairs
and a few irregularly placed hairs in front. Total length (with mandibles but
without antennae) ca. 3:70-4-48 mm.
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Head : Head-capsule broadly oval; rather flat; longer than broad (index
width/length 0-87); broadest in the posterior one-third; sides converging in
front sharply; posterior margin round; frons sloping in front. Fontanelle :
Indistinct. Eyes and Ocelli : Absent. Antennae: With 17 segments; pilose,
pilosity gradually increasing in distal segments; segment 1 cylindrical and
longest; 2 about half of 1, cylindrical; 3 shorter than either 2 or 4; 4 shorter
than 3 but a little longer than 5; 5 subequal to 3; 6-11 gradually increasing in
length and becoming pyriform; 12-16 pyriform and gradually decreasing in
length; last (17) ovate and longer than the penultimate one. Clypeus: Divi-
ded into an ante- and a postclypeus. Anteclypeus a hyaline, narrow, apilose
and slightly curved strip. Postclypeus pilose, with a longish bristle on either
side near the anterior margin; not separated from the frons by a suture.
Labrum : Tongue-shaped, with the anterior tip slightly pointed medially;
much longer than broad; broadest near base; reaching about half the length
of the mandibles; with a few long setae near sides and apex. Mandibles:
Sabre-shaped, short and stout; length slightly more than half the length of
head-capsule to base of mandibles (index mandible-length/head-length 0-51-
0-52); incurved near the tips. Left mandible with a prominent tooth rather
forwardly placed in the anterior one-third of inner margin (index- tooth
distance from tip/left mandible-length 0-24-0-25). Right mandible with a
minute, rudimentary tooth on innér margin in a position corresponding to the
tooth on left mandible. Postmentum : Subrectangular; maximum width a
little more than half the length; with a few short and longish setae on anterior
one-third of body; sides in the anterior one-fourth abruptly narrowing;
posteriorly sides subparallel; anterior margin straight; posterior margin
concave.

Thorax : Pronotum : Saddle-shaped; much narrower than head-capsule;
much broader than long (length 0-60 mm; width 0-93-0-95 mm); with
several prominent setae on body and near margins; anterior lobe small and
narrowing in front; anterior margin convex, with a prominent median notch;
posteriorly also sides narrowing; posterior margin convex, with a marked
median notch. M esonotum : Slightly narrower than pronotum; hind margin
with a median notch. Metanotum : Slightly broader than pronotum; posterior
margin substraight, without a median notch. ZLegs: Long and thin, pilose;
apical tibial spurs 3 in forelegs and 2 each in middle- and hindlegs. Tarsi 4-
jointed.

Abdomen : Oblong, about 1:3-2:1 mm long. Cerci 2-jointed, 0-13-0-18
mm long. Styli one-jointed, 0-10-0-13 mm long.

Measurements : See Table 9.

3. Worrger (Pl. XXXIII).—

General : Head-capsule and postclypeus vellow; frons somewhat paler;
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TABLE 9

Measurements (in mm) and indices of Odontotermes kapuri Roornwael and Chhotani (sp. nov.)
(Number of specimens measured given within brackets)

CastE—Soldier

Bopy-pParTS Rawce (2) Hororyrx

I. GENERAL

1. Total body-length .. .. .. ca. 37 —4-48 4-48
II. Heap
2. Length of head to lateral base of mandibles . .. 1.58 1-58
3. Maxunum width of head .. .. .. .. 1-38 1-38
4. Maximum height of head .. . .. 0-80-0-83 -83
5. Head index I (width/length) . .. . 0-87 0-87
6. Head index II (height/width) .. .. . (-58-0-60 060
7. Head index III (height/length) .. .. .. 0-51-0-52 052
8. Median length of labrum .. .. . .. 0-36-0-38 0-38
9. Maximum width of labrum .. .. .. 0-33 0-33
10. Minimum length of mandibles:
(@) Left mandible .. - .. .. 0-80-0-83 0-80
(b} Right mandible .. 0-80-0-83 0-80
11. Left mandibular tooth distance (dlstan(b between distal tlp
) and base of tooth) . 0-20 0-20
12. Head-mandibular length index (Ieft mandible-length/head-
length) 0-51-0-52 0-51
13. Left ma.ndlbular tooth 1ndex {tooth dlgtanee/mandlble Iength) 0-24-0-25 0-25
14. Minimum (median) length of postmentum 0-93 -93
15. Maximum width of postmentum . .. .. 0-63 0-63
16. Width of postmentum at anterior margin .. .. 0-40 0-40

III. Taorax

17. Maximum length of pronotum .. .. . 0-60 0:60
18. Maximum width of pronotum .- 0-93-0-95 0-95
19. Pronotum-head index (pronotum-w 1dt11/head V&ldth) .. 0-67-0-69 0-69
20. Maximum width of mesonotum . . .. 0-83-0-85 0-85
21. Maximum width of metanotum A .. - 1-03-1-05 1-05

anteclypeus hyaline, with a yellow, chitinoid band; labrum hyaline, with a
thick transverse, chitinoid band a little above the middle and a similar semi-
circular band posteriorly; antennae yellow, gradually becoming pale brown
distally ; mandibles yellow with dark brown toothed margins; thorax and
body paler than head-capsule. Head and body moderately densely hairy.
Total length (with mandibles but without antennae) ca. 4:65-5-05 mm.

Head : Head-capsule subcircular; broader than its length to base of
mandibles (1-58-1-63 ws. 1-45-1-50 mm); sides weakly convex and somewhat
narrowing posteriorly; posterior margin round. Fonfanelle : Indistinct. Eyes
and Ocelli : Absent. Antennae: With 18-19 segments; pilose, pilosity increas-
ing distally; segment 1 long, cylindrical; 2 also cylindrical, shorter than 1; 3
(in 18-segmented antenna) slightly smaller than 2 and sometimes subdivided,
and in 19-segmented antennae much smaller than 2; 4 subequal to or a little
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shorter than 5; 6-12 or (13) gradually becoming club-shaped and increasing in
length; 12 or (13) to the penultimate one club-shaped and gradually decreas-
ing in length; last (18 or 19) ovate, shorter than the penultimate one. Cly-
peus: Divided into an ante- and a postclypeus. Anteclypeus a whitish
hyaline, trapezoidal strip, medially projected in front; with a yellow chitinoid
band; apilose. Postelypeus swollen, pilose; shorter than half its width;
divided into right and left halves by a fine incomplete, median, suture. Lab-
rum : Subsquarish, with the anterior margin projected medially into a bluntly
rounded apex; slightly broader than long; broadest a little distal to the
middle, whence anteriorly the sides narrowing into a rounded margin; with a
few hairs near anterior margin and on body. Mandibles: Of typically
Odontotermes-type. Left mandible with an apical and 3 marginal teeth;
apical finger-like; 1st marginal a little longer than apical; 2nd short and
widely separated from the 1st; 3rd short, a little larger than 2nd; located just
above molar plate. Right mandible with an apical and two marginal teeth;
apical finger-like; 1st marginal subequal to apical, but broader; 2nd short and
immediately following the 1st.

Thorax : Pronotum : Saddle-shaped, with the anterior lobe strongly up-
turned; much narrower than head-capsule; much broader than long (width
0-80-0-88 mm; length 0-50-0-53 mm); anterior margin round, with a prom-
inent median notcl; sides narrowing posterior into broadly rounded cor-
ners; posterior margin convex, medially prominently notched; with several
setae on body and margins. Mesonofum : Slightly narrower than pronotum;
posterior margin medially notched. Mefanotum : Much broader than prono-
tum; posterior margin weakly convex. Legs: Long and thin; pilose; apical
tibial spur formula 3:2 : 2, Tarsi 4-jointed.

Abdomen : Oblong, hairy. Cerci 2-jointed, 0-13-0-15 mm long. Styli
one-jointed, 0-10 mm long.

Measurciwents (in nun) of worker of Odontotermes kapuri Rooriweal and (Chlotant (sp, nov,)
(5 specimens measured)

1. Total body-length . .. .. . ca, 1:65-0-05
2. Length of head to Iateral base of mandibles . .. .. 1-45-1-50
3. Maximum width of head N .. .. .. .. 1-58-1-63
4. Maximum height of head .. . . .. .. 0-75-0-80
5. Maximum length of pronotum .. .. .. .. .. 0-50-0-53
6. Maximum width of pronotum .. .. .. .. .. 0-80-0-88

(c) TYPE-SPECIMENS

All type-specimens deposited in National Zoological Collection, Zoological
Survey of India, Calcutta.

Holotype: A soldier (vide ‘ Material’ above), Z.8.I. Reg. No. 2554/HS, in
a vial, Cherrapunji (Assam), coll. 4. P. Kapur, 24.xii.1958.
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Morphotype : A worker (vide ‘ Material ' above), Z.8.1. Reg. No. 2555/H8,
in spirit in & vial, from the holotype lot and with the same data.

Paratype and paramorphotype: A paratype soldier and six paramorpho-
type workers (vide ‘ Material * above), Z.8.1. Reg. No. 2556/H8, in spirit in a
vial; and a paramorphotype worker, Slide No. 9 (Z.S.I. Reg. No. 2576/H8).
All from the holotype lot and with the same data.

(d) TYPE-LOCALITY

Ixpra: Cherrapunji (Assam), 91° 47 E. longitude and 25° 17 N. lati-
tude, ca. 1,330 metres altitude.

(¢) GEOGRAPHICAL DISTRIBUTION

Ixp1a: Cherrapunji (Assam): Known only from the type-locality.

(f) COMPARISONS

Odonitotermes kapuri Roonwal and Chhotani (sp. nov.) is close to 0. assa-
mensts Holmgren, but can be separated as follows:—

Soldier : (1) Head-capsule broadest near posterior margin and narrower at
base of mandibles (in 0. assamensis head broadest in middle and broader at
base of mandibles) (head convergence index, i.e. width at mandibles/maximum
head-width 0-60 vs. 0-63-0-66). (ii) Mandibles shorter comparative to head-
length (index mandible-length/head-length 0-51-0-52 wvs. 0-62-0-64). (iii)
Left mandibular tooth more forwardly placed (index tooth distance/mandible-
length 0-24-0-25 vs. 0-27-0-30). (iv) Sides of postmentum abruptly narrowing
in front (gradually narrowing in assamensis).

Worker: (i) Head larger {maximum width 1-58-1-63 mm wvs. 1-33-1-45
mm). (ii) Antennae with 18-19 segments (with 17 segments in assamensis).

24. Odontotermes parvidens Holmgren and Holmgren

1917. Odonzotermes (Odontotermes) parvidens K. Holmgren and N. Holmgren, Mem. Dept.
Agric. (Ent.), Calcutta, 5, p. 154. Type-localities: INDIs: Road from Mysore to
Mercara (Coorg); Punjab; Bengal; Assam.

1914 (July). Odonitotermes microdens F. Silvestri, Rec. Indian Mus., Calcutta, 8 (5), p. 428.
Near Kobo (Abor Hills, Assam).

Silvestri (1914) assigned this species to Holmgren, and in his paper named the species as
follows:—

‘4. Odontotermes microdens Holmgren’

‘A few specimens, collected by the Abor Expedition, in rotten wood near Kobo at 400 ft.
alt., agree with co-types received by Dr. N, Holmgren and collected by Fletcher at Chaumahani.
Other specimens, collected at Gurdaspur, are a little smaller than those from Kobo.’

Holmgren, however, never published this name microdens (though he apparently usedit as a
MBS name which was later probably changed to parvidens). The authorship, therefore, should go
to Silvestri, but it is & nomen nudum. Snyder (1949, p. 236) has put ‘microdens Silvestri’ as a
synonym of parvidens Holmgren and Holmgren. Rattan Lal and Menon (1953, pp. 81 and 83),
however, continue to confuse the two names, regarding them as separate species: ‘microdens
Holmgren’ and ‘ parvidens Holmgren .
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(@) MATERIAL

Lot (A).—(i)-(il) Two vials, Kobo (Lakhimpur District, Assam), 27° 45’
N. latitude and 95° 20" E. longitude, ca. 120 metres (400 ft) altitude, coll.
8. W. Kemp, 30th November to 8th December, 1911, as follows (det. F. Silvestri
as ‘ Odonfotermes microdens MS.’):—(i) Several soldiers and workers, ez ‘ rotten
log’. (ii) Several workers, ex ‘ rotten log’.

Lot (B).—(iii)~(xii) Ten vials, Umsa Nongkharai (Khasi-Jaintia Hills
District, Assam), 25°40" N. latitude and 91°50' E. longitude, coll. H.
Khajuria, 11th-24th December, 1956, as follows:—(iii) Several soldiers and
workers, 11.xii.1956, ex ‘dead tree trunk’. (Mixed with Microtermes umsae
Roonwal and Chhotani (sp. nov.), vide infra; now separated.) (iv) One
soldier and several workers, 15.xii.1956, ex ‘dead tree trunk’. (v) Several
soldiers and workers, 17.xii.1956, e¢x ‘under a log of wood’. (vi) Several
soldiers, 23.xii.1956, ex ‘a log of wood’. (vii) Several soldiers and workers,
24.x1i.1956, ex ‘a dead tree trunk’. (Mixed with Odontotermes feae (Wasm.);
now separated.) (viii) Several soldiers and workers, 24.xii.1956, ex ‘a log of
wood’. (Mixed with Coplotermes travians Haviland; now separated.) (ix)
Several soldiers and 2 workers, 24.xii.1956. (x) Several soldiers, 24.xii.1956,
ex ‘a tree trunk’. (xi) Two soldiers, 25.xii.1956. (Mixed with Nasutitermes
kali Roonwal and Chhotani (sp. nov.), vide tnfra ; now separated.) (xii) One
soldier and several workers, December, 1956, ex ‘a dead tree trunk’. (Mixed
with Nasutitermes kali Roonwal and Chhotani (sp. nov.), vide infra, now
separated.)

Lor (C).—(xiii)—~(xv) Three vials, with several soldiers and workers,
Gotanagar (Kamrup District, Assam), 26° 09’ N. latitude and 91° 43’ E.
longitude, coll. B. K. Tikadar, 25.i1.1957. (Two vials ex ‘ under dead trees’.)

Lot (D).—(xvi) One vial, with several soldiers and workers, Raimona
(Goalpara District, Assam), 26° 40’ N. latitude and 89° 52’ E. longitude, coll.
B. K. Tikadar, 3.iv.1957, ex ‘ dry wood "

(b) MEASUREMENTS

Soldzers Range
(33-58 specimens)
1. Total body-length (with mandibles) .. .. .. ce. 335-7-40 mam.
2. Length of head (to lateral base of mandibles) .. .. .. 1-88-2:70 mm,
3. Maximum width of head .. .. .. . .. 1-45~-2:15 mm.
4. Maximum length of pronotum .. . . .. 0-60-0-93 mm.
5. Maximum width of pronotum .. . . .. 1-05-1-65 mim.

(c) DisTRIBUTION
INDi1a: Assam: Gauhati, Gotanagar and Kamakhya Hills (Kamrup
District); Kobo (Lakhimpur District); Raimona (Goalpara District); Sib-
sagar (Sibsagar District); Umsa Nongkharai (Khasi-Jaintia Hills District).
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Also: A common species in many parts of INpra and WEST and Easr
PaxIsTAN.

(¢) REMARKS
Odontotermes parvidens is a very variable species. The considerable

variability in body-size will be evident from the measurements given above.
The shape of the head-capsule, the number and relative size of the antennal

TexT-F16. 19.  Odontotermes purvidens Holmgren and Holmgren. Soldier.
Head and thorax, in dorsal view. (From specimen from Cotanagar, Kamrup District,
Assam, coll. B. K. T<kadar, 25.i1.1957.)

segments, the variations in the pronotum and labrum are so considerable that
were it not for the long series of specimens which we have from various parts of

Agsam and which show a continuous variation, we might have put some
specimens as different species.
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The head-capsule varies in length from 1-88 to 2:70 mm. In the smaller
individuals the sides of the head are more or less parallel except for a little
convergence in front of the antennae. As the head-length increases, the head-
width as well as the degree of convergence of the sides also increase. In the
larger individuals the maximum width is approximately at the proximal
one-third of the head-capsule whence the sides gradually narrow in front.
With the increase in head-length the labrum also increases in length at first
but again starts decreasing. The number of antennal segments vary from
16 to 17. In the 16-segmented antennae the 3rd segment is generally subequal
to the 2nd, or sometimes Jonger when it is subdividing. In the 17-segmented
antennae the 3rd segment is shorter than the 2nd and is subequal to either
3rd, 4th or 5th. The anterior margin of the pronotum generally has only a
weak median notch, but in some individuals a pronounced notch is present.

Genus (14) Hypotermes Holmgren

25, Hypotermes nongpriangi Roonwal and Sen-Sarma

1956, Hypoiermes nongpriagi M. L. Roonwal and P. K, Sen-Sarma, Indiwt J. agric. Sci.,
New Delhi, 26 (1), pp. 21-26. Type-locality : ‘Zoological Survey of India Collecting
Station No. 14, on bank of the river Nong-Priang, Khasi Hills, c«. 1,200 ft above
sea-level, North-East Frontier Agency (Assam)’.*

(@) MATERIAL

(i) One vial (Z.S8.I. Reg. No. 1228/H8), with a holotype soldier and a
morphotype worker, bank of Nong-Priang stream (Khasi Hills, Assam), 366
metres altitude (Collecting Station No. 14), coll. 5. L. Hora, 20.ii.1923, cx
‘under bark of dead tree’. (Mixed with Odontotermes horat Roonwal and
Chhotani (sp. nov.) and Purrhinotermes khasit Roonwal and Sen-Sarma, wide
supre; now separated.) (i) One slide (Z.8.I. Reg. No. 1228/H8) of the left
antenna of the holotype soldier, vide (i) above. (iii) One vial (Z.S.1. Reg. No.
1229/H8), with one paramorphotype worker, from the holotype lot and with
the same data.

(b) MEASUREMENTS

The holotype soldier measures as follows (from Roonwal and Sen-Sarma

1956, p. 26):—

1. Total body-length (with mandibles) .. .. .. ca, 4-38 mm.
2. Length of head (to lateral base of mandibles) .. .. .. 1-32 om.
3. Maximum width of head .. .. . .. .. 0-90 mm.{
4. Maximum length of pronotum .. . . .. 0-54 mm.{
5. - Maximum width of pronotum .. .. .. .. 0-78 mm.

* Nong-Priang stream, Khasi Hills, is in Assam proper and not in North-East I'rontier
Agency as mentioned by Roonwal and Sen-Sarma 1956.
t Remeasurements of the holotype by us gave these measurements as follows:—
Maximum width of head .. .. .. 1-07 ram.
Maximum length of pronotum .. .- 0-45 mm,
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(¢) DisTRIBUTION

Inp1a: Assam: Bank of Nong-Priang stream (Khasi Hills), ca. 366 metres
altitude, the type-locality.

025 mm.

e

0'5 mm.

TEXT-FI1G. 20. Hypotermes nongpriangi Roonwal and Sen-Sarma. Soldier.

(a) Head, in dorsal view. (b) Pronotum, in dorsal view.

(After Roonwal and Sen-Sarma 1956, Text-figs. 5a and g. Specimen from bank of Nong-
Priang stream, Khasi Hills, Assam, coll. 8. L. Hora, 20.1i.1923.)

26. Hypotermes obscuriceps (Wasmann)

1902. [Termes obscuriceps E. Wasmann, Zool. Jahrb. (Syst.), Jena, 17 (1), pp. 113-114,
Type-localities : CEYLoN: Trincomali; Bandrawella.

(¢) MATERIAL

Lor (A)—(i) One vial, with several soldiers and workers, Umsa Nong-
kharai (Khasi-Jaintia Hills District, Assam), 25° 40’ N. latitude and 91° 50’ E.
longitude, coll. H. Khajuria, 6.xii.1956, ‘ ona live tree’. =

Lot (B).—(ii)—(iv) Three vials in spirit, Rongrengiri (Garo Hills District,
Assam), 25° 30" N. latitude and 90° 30" E. longitude, coll. H. Khajuria, 9th-
31st January, 1957, as follows:—(ii) Several soldiérs, 9.i.1957. (Mixed with
Odontotermes feae (Wasm.) and O. giriensis Roonwal and Chhotani (sp. nov.),
vide supra; now separated.) (ili) One soldier, 30.i.1957, ex a log of wood .
(Mixed with Odonfotermes parvidens Holmg. and Holmg. and O. giriensis
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Roonwal and Chhotani (sp. nov.), vide supra ; now separated.) (iv) Two soldiers,
31.1.1957. (Mixed with Odonfotermes feae (Wasm.) and O. parvidens Holmg.
and Holmg., vide supra; now separated.)

Lot (C).—(v) One vial in spirit, with 3 soldiers, Rongrengiri (Garo Hills
District, Assam), coll. A. N. Fernandez, 131.1957, ex ‘ground’. (Mixed with
Odontotermes giriensis Roonwal and Chhotani sp. nov.. and Microtermes
anand: Holmg.; now separated.)

TEXT-FI1G. 21. Hypotermes obscuriceps (Wasmann). Soldier.

Head and thorax, in dorsal view. (From specimen from Rongrengiri, Garo Hills District,
Assam, coll. H. Khajuria, 9.1.1957.) '

Lot (D).—(vi) One vial in spirit, with 3 soldiers and several workers,
Shillong (Khasi-Jaintia Hills District, Assam), 25° 34’ N. latitude and 91° 56’
E. longitude, October, 1911, ez ‘ Fletcher coll.’, det. N. Holmgren as ‘Hypotermes

wenotermitis (Wasmann)’, vide infra under that species.
6
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(b) MEASUREMENTS

Soldiers Range
" (11-15 specimens)
1. Total body-length (with mandibles) .. .. . ca. 3:30-4-35 mm,
2. Length of head (to lateral base of mandibles) .. .. .. 1.05-1-28 min,
3. Maximum width of head .. .. .. .. .. 0-90-1-10 mm,
4, Maximum length of pronotum .. .. .. <. 0-40-0-53 mm.
5. Maximum width of pronotum . .. - .. 0-60-0-78 mm.

(c) DisTRIBUTION

Inp1a: Assam: Rongrengiri (Garo Hills District); and Shillong and
Umsa Nongkharai (Khasi-Jaintia Hills District).

Also: West Bengal: Ghumti (Darjeeling District).

Ceyrox: Trincomali; Bandrawella; and several other places.

(d) REMAREKS

The number of antennal segments varies from 15 to 16. In the 15-seg-
mented antennae, segment 3 is shortest, 4 is as long as 2 and sometimes
subdivided. In the 16-segmented antennae, segment 4 is shortest.

27. Hypotermes xenotermitis (Wasmann)

1896. Termes zenotermitis E. Wasmann, Ann, Mus, Stor. nat. Genova, Genoa, (2) 16,
p. 628. Type-locality : BurMa: Palon Pegu,

(@) MATERIAL

None available to us from Assam; but see remarks below.

() REMARKS

Hypotermes xzenotermitis (Wasm.) was recorded from Assam (Gauhati;
Kamakhya, Gauhati; and Shillong) and East Bengal (Dacca) by Holmgren
and Holmgren (1917). We have before us a few specimens of the collection
from Shillong, identified by N. Holmgren as H. zenotermitis (Wasm.), and have
referred them to H. obscuriceps (Wasm.), vide supra (LoT ‘D °), since the.sides
of the soldier head are weakly convex. It is not improbable that H. xenoter-
mitis also exists in this region.

Genus (15) Microtermes Wasmann
28, Microtermes anandi Holmgren

(Synonym: Microtermes obesi Holmgren)

1913 (Apr. 21). Microtermes anandi N. Holmgren, J. Bombay nat. Hist. Soc., Bombay, 22
(1), p. 114, Type-locality : IND1A: Anand (Gujerat Stato).

1913 (May 23). Microtermes obesi N. Holmgren, K. svenska. VetenskAkad. Handl., Stock-
holm, 50 (2), p. 150, Pl. 6, Fig. 4. Type-locality : Inp1a: Khandala (Maharashtra
State).

6B
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(@) MATERIAL

(i) One vial, with several soldiers, workers and nymphs, Jamduar (Goal-
para District, Assam), 26° 40’ N. latitude and 89° 50’ E. longitude, coll. B. K.
Tikadar, 11.iii.1957, ex ‘ under a stone’. (ii) One vial, with several soldiers and
workers, Raimona (Goalpara District, Assam), 26° 40’ N. latitude and 89° 52’ E.
longitude, coll. B. K. Tikadar, 5.iv.1957. (iii) One vial, with 2 soldiers and
several workers, Umsa Nongkharai (Khasi-Jaintia Hills District, Assam),
25° 40" N. latitude and 91° 50" E. longitude, coll. H. Khajuria, 24.xii.1956, ex
‘a log of wood’. (iv) One vial, with one soldier and 2 workers (major), Rong-
rengiri (Garo Hills District, Assam), 25° 30’ N. latitude and 90° 30’ E,
longitude, coll. H. Khajuria, 1.11.1957, ex ‘ a log of wood’. (v) One vial, with
2 soldiers and several workers, Rongrengiri (Garo Hills District, Assam), coll.
A. N. Fernandez, 13.i.1957, ex ‘ ground’. (Mixed with Odontotermes giriensis
sp. nov. and Hypotermes obscuriceps (Wasmann); now separated.)

05 mm.

TEXT-FIG. 22. Microtermes anandi Holmgren. Soldier,
Head and thorax, in dorsal view. (After Boonwal and Bose, ¢n press. Specimen from
Sadri, Pali District, Rajasthan, India, coll. M. L. Roonwal, 4.ix.1952.)
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(b) MEASUREMENTS

Soldiers Range
(11-14 specimens)
1. Total body-length (with mandibles) .. .. .. ca. 30 —4-2 mm.
2. Length of head (to lateral base of mandibles) .. .. .. 0-80-1-00 mm,
3. Maximum width of head .. .. .. .. .. 0:75-0-88 mm,
4. Maximum length of pronotum .. .. .. .. 0-30-0-38 mm.
5. Maximum width of pronotum . .. .. .. 0:50-0-58 mm.

(¢) DISTRIBUTION

IxDIA: Assam : Jamduar and Raimona (Goalpara District); Rongrengiri
(Garo Hills District); and Umsa Nongkharai (Khasi-Jaintia Hills District).
Also: Many parts of INp1a: and EastT and WEST PaRisTaw,

29. Microtermes imphalensis Roonwal and Chhotani (sp. nov.)

(Table 10 ; Text-figs. 23-24 ; and Pl. XXXIV)

(e} MATERIAL

Several imagos, in spirit in a vial, coll. M. L. Roonwal, 1945, Imphal Valley,
Manipur (eastern India). ca. 93° 55" E. longitude and 24° 40’ N. latitude.

(b) DESCRIPTION

1. Imaco (Table 10 : Text-figs. 23-24 ; and Pl. XXXIV).—

General : Head-capsule chestnut brown; antennae, postclypeus and legs
vellow; labrum yellow, with a transverse, brown yellow chitinoid band a little
above middle, and distal end hyaline. Pronotum brownish yellow anteriorly.
paler posteriorly, with a median, T-shaped pale yellow mark and two rounded
pale yellow shoulder spots, one each near the antero-lateral corner. Meso- and
metanotum paler than pronotum, each with a pair of pale yellow spots in
middle near posterior margin; abdominal tergites brownish yellow; sternites
pale yellow. Head and pronotum moderately densely, and abdomen densely,
pilose. Total length: with wings ca. 15-0-18-0 mm; without wings ca. 8-5-
11-1 mm, :

Head : Head-capsule subcircular; width across the eyes more than its
length to base of mandibles (width 1-43-1-55, length 1:05-1-13 mm); frons
weakly depressed; somewhat swollen in between the eyes and depressed in
region of fontanelle; Y-suture present but not prominently marked. Fon-
tanelle: Fontanelle plate minute, circular, white, translucent, dot-like;
located in middle of dorsum of head. Eyes: Paired, one on either side; black
subcircular, medium-sized (maximum diameter 0-43-0-50 mm). Ocellz : Two,
lateral, subreniform (with the posterior long margin weakly concave) ocelli
present, one on either side, on the inner side of eye either touching the latter or
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only slightly separated from it; moderately large (maximum diameter 0-23-
027 mm). Antennce: With 15 (rarely 16) segments; moderately pilose,
pilosity increasing distally; segment 1 longest, cylindrical; 2 about half of 1,
cylindrical; 3 shortest (longer than 4 in 16-segmented antennae); 4-10
gradually increasing in length and becoming club-shaped; the remainder sub-
equal; last (15 or 16) ovate and narrower than the penultimate one. Clypeus:
Divided into an ante- and a postclypeus. Anteclypeus white, trapezoidal,
apilose; anterior margin slightly projected in front in middle. Posteclypeus
greatly swollen, with many short hairs; length a little more than half the
width; anterior margin straight; posterior margin strongly convex. Man-
dibles : Left mandible with an apical and three marginal teeth; apical finger-
like; 1st marginal shorter but broader than apical; 2nd short; 3rd hardly
separable from the margin. Right mandible with an apical and two marginal
teeth; apical finger-like; 1st marginal shorter and broader than apical; 2nd
short, with a long posterior margin.

TaBLE 10
Body measurements (in mm) of Microtermes imphalensis Roonwal and Chhotani (sp. not.)
(10 spectmens measured), Max., maximwm; min.,, minimum

CasTE—Imago

Bopvy-rARTS Ranee HovroTyPE
{10 examples)
I. GENERAL
1. Total body-length (without wings) .. .. e, 85 —11-1 8-5
2. Total body-length (with wings) .. . ca. 150 -18-0 150
II. Heap
3. Length of head to lateral base of mandibles .. .. 1-05- 1-13 113
4. Max. width of head (with eyes) .. .. 1-43- 1-55 1-45
5. Max. height of head (mcludmg ocellus) .. .. 0-58- 0-60 0-60
6. Median length of labrum . . .. 0-40- 0-45 0-40
7. Max. width of labrum .. . 0-50- 0-55 0-50
8. Max. diameter of compound eye (mcludmg ocular scleute) . 0-43- 0-30 0-50
9. Max. diameter of lateral ocellus .. .. - 0-23- 0-27 0-25
10. Min. diameter of lateral ocellus .. N . 0-16- 0-18 0-16
11. Min. eye-ocellus distance .. . - .. . 0-01- 0-02 0-01
(7 examples)
12. Min. eye-antennal distance .. .. - 0-05- 0-075 0-05
13. Min, ocellus-antennal distance .. .. .. 0-08- 0-10 0-08
ITI. THoRax

14, Max. length of pronotum . . . . .. 0-85- 093 085
15, Max. width of pronotum .. . . .. 1:25— 145 1-25
16. Length of forewing (with scale) .. .. .. 12:75-136 12:75
17. Length of forewing (without scale) .. . .. 12:00-12-85 12-0
18. Length of forewing-scale .. - . . 075~ 0-80 075
19. Length of hindwing (with scale) . .. oo 1240 ~132 12-10

20. Length of hindwing (without seale) .. . .o 11-35-12:57 115
0-60

21. Length of hindwing-scale. . .. .. . 0-60- 065
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Thorax : Pronotum : Subtrapezoidal; narrower than head with eyes
(pronotal-width 1-33-1-45; head-width 1-43-1-55 mm); much broader than
long (length 0-85-0-93; width 1-25-1-45 mm); anterior margin slightly con-
cave, with a weak median notch; posterior margin narrower than anterior
margin, slightly convex and weakly incurved medially. Meso- and metano-
tum : Thinly pilose; posterior margin deeply notched. Legs: Thin and long,

M. Rs. 'C.‘+ Sc. R.

C | | Cu.A\

TExT-¥I6. 23. Microtermes imphalensis Roonwal and Chhotani (sp. nov.). Wings. All draw-
ings are from paratype imago from Imphal Valley, coll. M. L. Roonwal, 1945. (Slide No. 2.)

(a) Left forewing with scale, in dorsal view. (b) Left forewing. Proximal part, including
scale, in dorsal view. Enlarged. (¢) Left hindwing with scale, in dorsal view. (d) Left hindwing.
Proximal part, including scale, in dorsal view. Enlarged.

C.+8c., fused costa-subcosta; Cu., cubitus, M., median; R., radius; Rs., radial sector.
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hairy; tibial spurs 3 in forelegs and 2 each in middle and hindlegs; tarsi
4-jointed. '

Wings (Text-fig. 23): Long, hairy; wing-membrane proximally weakly,
and distally more markedly, bairy; punctate. Forewing: Longer than the
hindwing; forewing-scale also slightly longer than that of hindwing. Costa-
subcosta fused and bordering the anterior margin of wing, greatly thickened,
heavily chitinized and hairy. Radius rudimentary, stopping short just out-
side the wing-scale. Radial-sector as thick as the costa-subcosta, and running
almost parallel and near the latter all along the length of wing, but fusing with
it at the distal margin. Median poorly chitinized and marked by a row of
hairs; arising separately from the scale and traversing the entire length of
wing; with 2-5 branches, also marked by a row of hairs. Cubitus also poorly
chitinized, with 9-15 (generally 12 or 13) branches to posterior border of wing;
the proximal branches more chitinized and without hairs; the distal branches
poorly chitinized and marked by a row of hairs. Hindwing: Costa-subcosta,
radius and radial-sector as in forewing. Median arising from radial-sector
just outside the scale; with 2-5 branches. Cubitus with 10-16 (generally
11-13) branches to posterior margin; otherwise as in forewing.

Abdomen : Elongate, hairy. Cerci finger-like. single-jointed; 0-15-0-20
mm long. Styli abgent in both male and female.
Measurements : See Table 10.

2. SOLDIER.—
Unknown.

3. WORKER.—

Unknown.

(¢) TYPE-SPECIMEXNS

Holotype: A holotype imago (vide ‘Material’ above), Z.8.I. Reg. No.
2542/H8, in spirit in a vial. Coll. M. L. Roonwal, 1945, Imphal Valley
(Manipur, eastern India). Deposited in the National Zoological Collection,
Zoological Survey of India, Calcutta.

Paratypes: From the holotype lot, and with the same data. Deposited
as follows:—(i) Six imagos, Z.S.I. Reg. No. 2543/HS8, in spirit in a vial; and
two slides (Nos. 1 and 2), in the Zoological Survey of India, Calcutta, Z.S.1.
Reg. No. 2544/H8. (ii) Two imagos, in the Entomological Collection, Forest
Research Institute, Dehra Dun. (iii) Two imagos, in the Entomological
Collection, Indian Agricultural Research Institute, New Delhi. (iv) Two
imagos with Prof. A. E. Emerson, Department of Zoology, University of
Chicago, Chicago (U.S.A.).
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(d) TYPE-LOCALITY

Inpia: Imphal Valley (Manipur, eastern India), ca. 93° 55" E. longitude
and 24° 40’ N. latitude.

() GEOGRAPHICAL DISTRIBUTION

Inpia: Imphal Vallev (Manipur). Known only from the type-locality.

(f) COMPARISONS

Microtermes imphalensis (sp. nov.) is close to M. anandi Holmgren and
M. sindensis Desneux, but differs from them as follows :—

From M. anandi.—(i) Ocellus kidney-shaped in dorsal view (oval in
anondt). (ii) Ocellus larger (maximum diameter 0-23-0-27 wvs. 0-20 mm).
(iii) Ocellus either touching the eye or only slightly separated from it (widely
separated in anand: (eye-ocellus distance 0-01-0-02 vs. 0-05-0-075 mm). (iv)
Pronotum, comparative to head-width, generally broader (index pronotum-
width/head-width 0-87-0-97 »s. 0-87-0-90 mm).

From M. sindensis.—(i) Fontanelle quite prominent (not visible in sin-
densis). (i1) Eyes larger. (iii) Ocellus either touching the eye or only slightly
separated from it (in sindensis more widely separated. by about half its smaller
diameter).

(9) VARIATION IN WING-VENATION

The costa-subcosta and the radius are of a constant nature. The radial-
sector sometimes has a number of small veinlets (Text-fig. 23a); at times it
either forms a loop (Text-fig. 24a) or gives off a branch to the distal margin
(Text-fig. 24b). The radial streak (‘Subcostalstrich’ of Holmgren 1913, p.
103) is only rarely present (Text-fig. 24c). The median is very variable in
both the wings, and even in the same individual the median of one wing often
differs from that of the other side. In the forewings the median arises sepa-
rately from the scale and usually runs separately throughout the length of the
wing, but sometimes just outside the scale it fuses with the cubitus and again
departs from the latter to run its normal course (Text-fig. 24d-f). Quite often
it bifurcates either in the middle-third or distal-third of the wing (Text-fig.
24d, e), and rarely reaches unbranched up to the distal end (Text-fig. 24g).
Generally it gives off small veinlets (Text-fig. 24a-c); the anterior veinlets
sometimes meet the radial sector (Text-fig. 24f), while a posterior veinlet
sometimes fuses with a distal branch of the cubitus (Text-fig. 23c). The
cubitus in the forewings gives off 9-15 branches, and in the hindwings 10~16
branches. The distal branches are usually subdivided, while the proximal
ones are often unbranched. The subdivision of the cubital branches is again
very variable. Rarely, the cubitus bifurcates just outside the scale and the
two main branches run parallel throughout the wing-membrane (Text-fig. 249).
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30. Microtermes umsae Roonwal and Chhotani (sp. nov.)

(Table 11; and Pls. XXXV and XXXVI)

(@) MATERIAL

All from Assam, India, coll. H. Khajuria, as follows:—

(i) One soldier and 9 workers (7 major and 2 minor), in spirit in a vial,
mixed with Odontotermes parvidens Holmg., from forests around Umsa Nong-
kharai (Khasi-Jaintia Hills District), ce. 25° 40’ N. latitude and 91° 50’ E.
longitude, 11.xii.1956, ez ‘dead tree trunk’. -

(ii) Three soldiers and 5 workers (major), in spirit in a vial, mixed with
Nasutitermes garoensts Roonwal and Chhotani (sp. nov.), Rongrengiri (Garo
Hills District), 25° 30" N. latitude and 20° 30" E. longitude, 9.i.1957, ex ‘a log
of wood’.

(iii) One soldier, in spirit in a vial, mixed with Odontotermes feae (Wasm.)
and Microtermes anandi Holmg.. Rongrengiri (Garo Hills Distriet), 1.ii.1957,
ex ‘a log of wood’.

(b) DESCRIPTION
1. Imaco.—

Unknown.

2. SoLDIER (Table 11; and Pl. XXXV)—

General : Head-capsule and labrum pale yellow to yellow; mandibles pale
brown proximally, brownish distally; antennae, pronotum and body whitish.
Head sparsely, and pronotum, legs and body moderately, hairy.

Head : Head-capsule subround, sloping inwards distal to base of an-
tennae; length to base of mandibles subequal to maximum width (length up
to lateral base of mandibles 0-90-1-00 mm: maximum width 0-83-0-97 mm):
sides convex; posterior margin convex. Fontanelle: Indistinct. Eyes and
Ocelli : Absent. Antennae: With 15 segments; segments 1 and 2 sparsely, and
the remainder moderately, pilose; segment 1 longest and cylindrical; 2 about
two-thirds of 1, and cylindrical; 3 shortest; 4 to the penultimate one
gradually increasing in length and becoming club-shaped ; terminal segment (15)
ovate. Clypeus: Divided into an ante- and a postelypeus. Anteclypeus
whitish, narrow, apilose, trapezoidal strip. Postclypeus yellowish; pilose,
with a single pair of hairs at anterior margin; posterior margin bulging out
medially. Labrum : Subtriangular; sides subparallel proximally and conver-
ging distally; the tip pointed; with about 5 pairs of long bristles on the tip
and on body. Mandibles: Thin, sabre-shaped; strongly incurved at the tips;
shorter than head-capsule (index left mandible-length/head-length 0-60-0-61).
Left mandible with a minute tooth (sometimes absent) above the middle of
inner margin, and a prominent, sharply pointed projection near the base.
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Inner margin of right mandible with a sharp, minute tooth near base, and just
below it a broadly pointed basal projection; no tooth present in the middle of

mandible.

Postmentum : Subhexagonal, with a few bristles in the anterior

half; broadest in middle; sides constricted inwards near the base; anterior
margin straight; posterior margin concave, with a median bulge.

TABLE 11

Body measurements (in mm) and indices of Microtermes umsae Roonwal and Chhotant (sp. nov.)
(Number of spectmens measured ¢s given within brackets)

—

12.

13.
14.
15.
16.
17.

18.
19.
20.
21.
22.
23.

SCrmusmRm

CasTE—Soldier

Bopy-PaRTS

I. GExERAL
Total body-length with mandibles but without antennae ca,
II. Heap

Length of head to lateral base of mandibles

Maximum width of head .

Maximum height of head. .

Head-index I (width/length)

Head-index IT (height/width)

Head-index IIT (height/length)

Median length of labrum . .

Maximum width of labrum

Minimum length of mandibles:
() Left mandible
() Right mandible .

Left mandibular-tooth distance (dzstance between distal txp
and base of tooth)

Head-mandibular length "index (lefb ‘mandible- length /head-
length)

Left mandibular-tooth index {tooth dlstance/mandxble Iength)

Minimum median length of postmentum

Maximum width of postmentum

Width of postmentum at waist ..

Width of postmentum at anterior margin

III. THORAX

Maximum length of pronotum
Maximum width of pronotum
Maximum width of mesonotum
Maximum width of metanotum
Length of fore tibia

Width of fore tibia
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Thorax : Pronotum : Saddle-shaped; narrower than head-capsule; much
broader than long (width 0-60-0-73 mm; length 0-40-0-50 mm; moderately
pilose, with long and short hairs; anterior lobe semicircular; anterior margin
with a weak median notch; sides sloping inwards posteriorly; posterior
margin substraight, with a shallow median incurving. Mesonotum : Narrower
than pronotum; weakly indented medially at the posterior margin; sids
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rounded. Metanotum : Broader than pronotum; posterior margin sub-
straight; sides rounded. Legs: Long and slender; moderately pilose; tibia
of forelegs swollen, subfossorial; tibia of middle legs also somewhat swollen.
Apical tibial spurs 3 in forelegs and 2 each in middle and hindlegs. Tarsi
4-segmented.

Abdomen : Elongate; hairy. Cerci 2-segmented; 0-13 mm Jong. Styli
one-jointed; 0-075 mm long.

Measurements: See Table 11.

3. WorkEer Major (Pl. XXXVI).—

General : Head-capsule, postelypeus and labrum yellow; mandibles
yellow with dark brown toothed margins; antennae, thorax and body pale
yellow., Head and body moderately hairy, Total body-length (without
antennae) ca. 4:0-4-9 mm.

Head : Subsquarish; maximum width subequal to, or a little more than,
its length to base of mandibles (length 1-13-1-23 mm; maximum width 1-17-
1-27 mm); sides substraight; posterior margin strongly rounded. Fontanelle:
Indistinet. Eyes and Ocelli : Absent. Antennae: With 15 segments; pilose,
pilosity greater distally; segmant 1 longest, cylindrical; 2 a little longer than
half of 1, cylindrical; 3-5 short and broad; 3 shortest; 4 and 5 subequal;
6-14 gradually becoming long and pyriform; last (15) ovate and longer than
the penultimate one. Clypeus: Divided into an ante- and a posteclypeus.
Anteclypeus apilose; antsrior margin projected in front in the middle. Post-
clypeus greatly swollen, pilose and divided into right and left halves. Labrum :
Broader than loag; broadest in middls; with several long and short setae on
anterior half of body; anterior margin rouaded. Mandibles: Subsquarish, of
typically Microtermes-type. Left mandible with an apical and 3 marginal
teeth; apical finger-like; lst marginal subzqual to apical; 2nd short and
separated from 1st by a long margin; 3rd short, but longer than 2nd, sharply
pointed; situated just above the molar plate. Right mandible with an apical
and 2 marginal teeth; apical finger-like; 1st marginal subequal to apical but
broadar at base; 2nd short, and close to 1st.

Thorax : Pronotum : Saddle-shaped; much narrower than head-capsule;
much broader than long (length 0-33-0-35 mm; width 0-60-0-63 mm); ante-
.rior lobe strongly upturned; anterior margin convex, with a prominent median
notch; posterior margin weakly emarginate in middle. Mesonotum : Nar-
rower than pronotum; sides rounded; posterior margin substraight. Metano-
tum : Broader than pronotum; sides rounded; posterior margin substraight.
Legs: Long and thin; tibia of fore- and middle legs somewhat swollen, but not
as strongly as in soldier; apical tibial spur formula 3 : 2 : 2. Tarsi 4-jointed.

Abdomen : Elongate, hairy. Cerci 2-jointed, 0-10 mm long. Styli one-
jointed, 0-08 mm long.
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4. WoRrKER MINOR.—

Similar to worker major, but differs as follows: Smaller in size; antennae
14-segmented (vs. 15-segmented in worker major); 3rd marginal tooth of left
mandible blunt (sharply pointed in worker major): median notch of anterior
margin of pronotum very deep (shallow in worker major).

Measurements (in mm) of workers of Microtermes umsae Roonwal and Chhotani (sp. nov.)
{Number measured s given within brackets)

Worker major Worker minor
(5) (2)

1. Total body-length (without antennase) e, 4-00-4-90 3-00~-3-6

2, Length of head to lateral base of mandibles .. 1-13-1-23 0-93-1-00
3. Maximum width of head . . .. 1-17-1-27 0-85-0-98
4, Maximum height of head .. .. . 0-60-0-65 050

5. Maximum length of pronotum .. . .. 0-33-0-35 025

6. Maximum width of pronotum .. . .. 0-60~0-63 0:50-0-52

(¢) TYPE-SPECIMENS

Holotype : One soldier, vide ‘ Material * (i) above, in spirit in a vial, Z.S.1.
Reg. No. 2545/H8, Umsa Nongkharai (Khasi-Jaintia Hills District. Assam,
India), coll. H. Khajuria, 11.xii.1956. Deposited in National Zoological
Collection, Zoological Survey of India, Calcutta.

Morphotypes: Two workers (1 major and 1 minor), in a vial, from the
holotype lot and with the same data, Z.S.1. Reg. No. 25646/H8. Deposited in
the Zoological Survey of India, Calcutta.

Paratypes and paramorphotypes: Deposited as follows:—(i) Two paratype
soldiers and 3 paramorphotype workers (major), vide ‘Material’ (ii) above,
Z.S.1. Reg. No. 2547/H8, in the Zoological Survey of India, Calcutta. (i)
One paratype soldier and 2 paramorphotype workers (major), vide ‘ Material’
(ii) above, with Prof. A. E. Emerson, Zoology Department, Chicago University,
Chicago (U.S.A.).

(d) TYPE-LOCALITY

Inpia: Umsa Nongkharai (Khasi-Jaintia Hills District, Assam), 25° 40
N. latitude and 91° 50" E. longitude.

() GEOGRAPHICAL DISTRIBUTION

Inp1a: Assam: Rongrengiri (Garo Hills District); and Umsa Nongkharai
(Khasi-Jaintia Hills District), the type-locality.

(f) ComPARISONS

Soldier : The soldier of Microtermes umsae Roonwal and Chhotani (sp.
nov,) differs from all the other known species of Microtermes from India and
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can be easily separated by its (i) subround head; (ii) strongly bent mandibles;
and (iii) shorter labrum.

It is very close to Microtermes pakistanicus Ahmad from East Pakistan
(Chittagong Hills) and M. insperatus Kemner from Java and Malaya, but can
be distinguished from them as follows:—

From M. pakistanicus: (i) Somewhat larger (head-length to base of
mandibles 0-90-1-00 vs. 0-88-0-90 mm ; head-width 0-83-0-97 vs. 0-82-0-88 mm;
pronotum width 0:60-0-73 vs. 0-55-0-61 mm). (ii) Postmentum longer (0-55-
0-60 ws. 0-53 mm); maximum width of postmentum occurring in middle (in
pakistanicus occurring below the middle).

From M. insperatus: (i) Labrum subtriangular (tongue-shaped in in-
speratus). (i1) Left mandible either with or without a minute tooth in the
middle. (iii) Right mandible toothless (a small tooth present both in right
and left mandibles of insperatus).

Subfamily (iv) NASUTITERMITINAE
Genus (16) Nasutitermes Dudley
31. Nasutitermes cherraensis Roonwal and Chhotani (sp. nov.)
(Table 12; and Pls. XXXVII and XXXVIII)

(a) MATERIAL

All from the Khasi-Jaintia Hills District, Assam. India. coll. 4. P. Kapur,

as follows :(—
(i) Several soldiers (major) and workers, in a vial i spirit, Pynursla,

25° 15" N. latitude and 91° 50" E. longitude, 23.iii.1959, ex ‘ rotten logs .

(i) Several soldiers (major), one soldier (minor) and several workers, in a
vial in spirit, Cherrapunji, 25° 17" N. latitude and 91° 47’ E. longitude, 24 xii.
1958. :

(iii) Several soldiers (major) and workers, in a vial in spirit, Cherrapunji,
24.x11.1958.

(iv) Several soldiers (major) and workers, in a vial in spirit, Cherrapunji,
24.x1i.1958.

(b) DESCRIPTION

1. ImMaGo.—

Unknown.
2. SoLpier Major (Table 12; Pl. XXXVII, Figs. a-i).

General : Head-capsule brownish, yellowish in posterior region; rostrum
darker; antennae pale brown, apical portion of each segment hyaline; legs
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pale yellow; thoracic and abdominal tergites pale brown; sternites paler than
tergites. Head with a single pair of long bristles on posterior part of vertex
and a few minute ones elsewhere; rostrum very hairy at tip. Total body-
length (with rostrum but without antennae) ca. 3:7-4-6 mm.

Head : Head-capsule pear-shaped; a little longer than broad (length of
head without rostrum 0-97-1-13; maximum width 0-87-1-07 mm); widest
posteriorly ; posterior margin rounded; in profile weakly depressed behind
rostrum. Rostrum : Subeylindrical and slender; gradually narrowing in
front and ending into a narrow weakly pointed tip; shorter than head-capsule
without rostrum (length 0-67-0-77 mm vs. 0-97-1-13 mm); tip with several
short and 2 or 3 long bristles. Fonfanelle: Fontanelle tube in rostrum and
the fontanelle gland prominent. Eyes and Ocelli : Absent. Antennae: Gene-
rally with 13 segments, rarely with 12 or 14; pilose; segments 1-3 rarely, and
the remainder fairly, pilose; segment 1 long, cylindrical; 2 about half of 1,
cylindrical; 3 club-shaped, longer than 2, rarely subdivided (shortest in 14-
segmented antennae); 4 shortest (in 12-segmented antenna subequal to, and
in 14-segmented one longer, than 3); 5-8 gradually increasing in length in
that order and becoming club-shaped; 9 to the penultimate one subequal and
club-shaped; last ovate, narrower and shorter than the penultimate one.
Clypeus : Divided into an ante- and a postclypeus. Anteclypeus a thin,
narrow, whitish, hyaline strip along anterior margin of postclypeus. Post-
clypeus subrectangular and brownish; separated from head by a groove.
Labrum : Subrectangular; anterior margin weakly convex; with 1 or 2;
bristles in middle near anterior margin. Mandibles: Small and rudimentary ;
apical processes either minute or altogether wanting; outer margins sub-
straight; molar margin convex. Postmentum : Subhexagonal; with a few
long bristles near anterior margin and 1 or 2 pairs of short ones on body;
median length subequal to, or sometimes slightly shorter than, maximum width
(length 0-3-0-33 mm; width 0-33-0-36 mm); broadest in middle; sides
gradually narrowing in front and behind: anterior margin substraight, poste-
rior margin concave.

Thorax : Pronotum : Saddle-shaped; weakly hairy, with a few short hairs
on body; anterior margin with several short and sometimes a few longer
hairs; much narrower than head-capsule (index pronotum-width/head-width
0-5-0-57); length less than half the width (pronotum index, i.e. length/width
0-4-0-46); anterior margin rounded, with a weak median depression ; sides
converging posteriorly; hind margin convex and without a median notch.
Mesonvtum : Narrower than pronotum; with a few small hairs on margin and
on body; sides rounded; posterior margin straight. Meianotum : Either
subequal to or a little broader than pronotum; hairs generally as in mesonc-
tum; sides rounded; posterior margin substraight. ZLegs: Thin and long,
hairy; apical tibial spur formula 2 : 2 : 2. Tarsi 4-jointed.
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TABLE 12

Measurements (en mm) and indices of Nasutitermes cherraensis Roonwal and Chhotan? (sp. nov.)
(Number of specimens measured is given within brackets)

CasTE—Soldier

SOLDIER MAJOR

Bopy.parTs — SOLDIEII‘
RaNGE (10) HovroTypE MINOK (1)
I. GENERAL
1. Total body-length (without antennae) ca. 3:73-4-60 4-08 3:40
II. Heap
2. Length of head with rostrum 1-70-1-87 1-80 1-40
3. Length of head without rostrum 0-97-1-13 1-10 0-80
4. Length of rostrum . 0-67-0-77 0-70 0-60
5. Maximum width of head . - 0-87-1-07 1-00 0-67
6. Maximum height of head .. 0-60-0-70 0-70 0-46
7. Head-index I (width/length Wlthou’o rostrum) 0-89-0-97 0-91 0-84
8. Head-index II (height/length without rostrum) 0-61-0-65 0-64 0-58
9. Head-index IITI (height/width) 0-65-0-72 0-70 0-69
10. Head-rostrumindex (rostrum- length/head length
without rostrum) .. 0:65-0-78 0-66 0-75
11. Posterior bulge of head (i.e. distance between hind
B margin of cervix and hind margin of head) .. 0-30-0-33 0-33 0-24
12, Head-production index I (head-production/head-
length without rostrum) 0-29-0-32 0:30 0-30
13. Head-production index II (head productlon /
head-width) 0-31-0-35 0-33 0-36
14. Median length of labrum .. .. 0-09-0-10 0-09 0-08
15. Maximum width of labrum .. .. 0-20-0-23 0-21 0-17
16, Length of mandibles:
(a) Left mandible .. .- .. 0-13 013 0-10
(b) Right mandible .. . .. 013 013 0-10
17. Median length of postmentum - . 0-30-0-33 0-33 0-24
18, Maximum width of postmentum .. .. 0-33-0-36 0-33 0-24
19. Minimum width of postmentum .. 0:28-0-30 0-30 0-21
20. Postmentum-index (maxunum»mdth/length) .. 1.00-1-10 1-00 1-00
III. THEORAX
21, Maximum length of pronotum .. .. 0-20-0-23 023 0-17
22, Maximum width of pronotum 0-46-0-57 0-57 0-40
23. Pronotum-head index (pronotum-w1dth/head
width) .. . .. 0-50-0-57 057 0-59
24. Pronotum index (length/w1dth) . .- 0-40-0-46 0-40 0-43
25. Maximum width of mesonotum .. .. 0-40-0-47 0-47 0-33
26. Maximum width of metanotum .. .. 0-46-0-57 057 0-40
27. Length of hind tibia .. .. ‘e 1-13-1-23 1-20 0-77

Abdomen : Oblong, hairy, each tergite with several short and a few long
hairs; posterior tergites more hairy; sternites more hairy than tergites.
Cerci 2-jointed, 0-1-0-13 mm long. Styli absent.

Measurements : See Table 12.

8. Sorpier Mivor (Table 12; Pl. XXXVII, Figs. j-1).—

Differs from soldier major as follows: (i) Generally smaller in size and
paler in colour. (ii) Head-capsule somewhat constricted behind the base of
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antennae and narrower comparative to length without rostrum (index width/
length 0-84 vs. 0-89-0-97). Antennac with 11 segments (12-14, generally 13,
in soldier major); segment 3 longer and more slender.

Measurements: Sce Table 12.

4. Worksr (Pl XXXVIII).—

There is a long range of variation in both size and colour among the
workers.

General : Head-capsule pale yellow to yellowish brown; sides paler;
antennae and labrum pale yellow to pale brown; mandibles yellowish, with
dark brown toothed margins; thoracic and abdominal tergites pale brown;
sternites paler than tergites; legs pale yellow. Head and body fairly densely
hairy. Total body-length (without antennae) ca. 4-6-5-9 mm.

Head : Head-capsule suboval and rather flat; broader than long (length to
base of mandibles 0-97-1-20 mm; width 1-07-1-33 mm); broadest at base of
antennae; sides gradually narrowing posteriorly: posterior margin rounded;
Y-suture prominently marked in larger workers, but not so in others. Fon-
tanelle: Situated in middle of head-dorsum at the junction of Y-suture;
covered by a translucent, suboval plate. Eyes and Ocelli: Absent. An-
tennae: Generally with 14 segments, sometimes with 15; pilose, pilosity
gradually increasing distally; segment 1 cylindrical, longest; 2 about half of 1,
cylindrical; 3 either subequal to, or a little longer than, 2 (in 15-segmented
antennae, shorter than 2); 4 shorter than 3; almost ring-like in smaller
specimens (in 15-segmented antenna longer than 3); 5-8 gradually increasing
in length in that order and becoming pyriform; 8 to the penultimate one
subequal and pyriform; last 14 (or 15) subequal to, and slightly narrower than,
the penultimate one. Clypeus: Divided into an ante- and a postclypeus.
Anteclypeus hyaline, white, subtrapezoidal and apilose; anterior margin
projecting in front in middle. Postclypeus swollen, pilose; divided into right
and left halves by a median suture. Labrum : Somewhat broader than long;
broadest in middle and narrowing in front; sides rounded and bulging out;
with a few long and short bristles near anterior margin and on body. Man-
dibles : Of typically Nasutitermes type. Left mandible with an apical and 2
marginal teeth; apical short, finger-like; 1st marginal larger than apical; 2nd
short and widely separated from 1st. Right mandible also with an apical and
2 marginal teeth; apical finger-like, longer than the apical of left mandible;
1st marginal subequal to apical; 2nd short and close to 1st.

Thorax : Pronotum : Saddle-shaped; fairly hairy, with short and long
bristles; narrower than head-capsule (width 0-53-0-80 mm »s. 1-07-1-33 mm);
width nearly twice its length (0-53-0-80 mm wvs. 0-27-0-40 mm); anterior
margin rounded, with a prominent median notch; posterior margin weakly
convex, without a median notch., Mesonotum : Narrower than pronotum,

7
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sides rounded; posterior margin weakly convex. Metanotum : Broader than
pronotum; sides rounded; posterior margin substraight. Legs: Thin and
long; hairy; apical tibial spur formula 2 : 2 : 2, Tarsi 4-jointed.

Abdomen : Elongate; hairv. Cerci 2-jointed, 0-10-0-13 mm long. Styh
absent.

Measurements (tn mmn) of workers of Nasutitermes cherraensis Roonwal and Chhotani (sp. nov.).
(12 specimens measured)

I. Total body-length (without antennae) .. .. .. ca. 460-593
2. Length of head to lateral base of mandibles .. .. .. 0-97-1-20
3. Maximum width of head .. .. .. .. .. 1-07-1-33
4. Maximum height of head .. .. .. . .. 0:53-0'70
5. Maximum length of pronotum .. .. .. .. .. 0-27-0-40
6. Maximum width of pronotum .. .. .. .. .. 0:53-0-80

(¢) TYPE-SPECIMENS

Holotype : A soldier major (Z.S.1. Reg. No. 2598/H8), in spirit in a vial,
vide ‘Material’ (ii) above, Cherrapunji (Khasi-Jaintia Hills District), coll.
A. P. Kapur, 24.xii.1958. Deposited in National Zoological Collection,
Zoological Survey of India, Calcutta.

Morphotypes : A soldier (minor) and a worker (Z.5.1. Reg. No. 2599/H8), in
spirit in a vial, from the holotype lot and with the same data. Deposited
in the Zoological Survey of India, Calcutta.

Paratypes and paramorphotypes : Deposited as follows:—(i}) Four paratype
soldiers major and six paramorphotype workers (Z.S.I. Reg. No. 2600/H8), in
spirit in & vial, and a paratype soldier and a paramorphotype worker slides
(Z.S.1. Reg. Nos. 2601/H8 and 2602/H8) from the holotype lot and with the
same data, in the Zoological Survey of India, Calcutta. (ii) One soldier (major)
and 2 workers, in spirit in a vial, from the holotype lot, in the Entomo-
logical Collections, Forest Research Institute, Dehra Dun. (iii) One soldier
(major) and 2 workers, in spirit in a vial, from the holotype lot, with Prof.
A. E. Emerson, Zoology Department, Chicago University, Chicago (U.S.A.).

(@) TYPE-LOCALITY

Inpia: Cherrapunji (Khasi-Jaintia Hills District, Assam), 25°17" N,
latitude and 91° 47’ E. longitude.

(e) GEOGRAPHICAL DISTRIBUTION

INDIA: Assam (Khasi-Jaintia Hills District): Cherrapunji (type-locality);
and Pynursla.
7B
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(f) CompARISON

Nasutitermes cherraensis Roonwal and Chhotani (sp. nov.) is somewhat
atypical in the genus in having dimorphic soldiers and in having the soldier
mandibles without apical processes, both these characters being characteristic
of the genus Trinervitermes. It, however, differs from Trinervitermes as
follows :—Soldier : (i) Generally smaller in size. (ii) Head-capsule less produced
behind the antennae. (iii) With less elongated antennae. Worker: (i)
Antennae less elongated. (ii) Mandibles of typically Nasutitermes-type.
Because of these differences from T'rinervitermes, and in spite of the presence
of dimorphic soldiers and of the soldier mandibles without apical processes
(characters which are, however, also found in a few other species of the
genus Nasutitermes), we regard this species as belonging to Nasutitermes.

(@) N, cherraensis sp. nov. is close to N. bulbiceps Holmgren from Malacca
and N. longinasus Holmgren from Borneo and Malacca, both of which have
dimorphic soldiers, but differs from them as follows:—

Soldier major: (i) Generally smaller. (ii) Head-capsule slightly longer
than broad (broader than long in both bulbiceps and longinasus). (iii) Rostrum
shorter than head-length without rostrum (subequal in both bulbiceps and
longinasus).

Soldver minor: (i) Generally smaller. (ii) Head-capsule much longer
than broad (subcircular in bulbiceps and longinasus). (iii) Rostrum shorter than
head-length without rostrum (subequal in bulbiceps and longer in longinasus).

(b) The soldier major of N. cherraensis (sp. nov.) is also very close to the
soldier of N. gardneri Snyder and N. anamalaiensis Snyder, both from India,
but differs as follows:—

From N. gardneri (cotype soldier examined): (i) Head-capsule in profile
depressed behind the rostrum (substraight in gardneri). (ii) Rostrum thick
and stout (thinner and more slender in gardner:).

From N. anamalarensis: (1) Head-capsule somewhat shorter (length with
rostrum 1:7-1-87 mm wvs. 1'9 mm; without rostrum 0-97-1-13 mm vs. 1156
mm). (ii) Head without rostrum a little longer than broad (broader than long
in anamalaiensis). (iii) Hind tibia shorter (1:13-1:23 mm wvs. 1:30 mm).

32. Nasutitermes garoensis Roonwal and Chhotani (sp. nov.)

(Table 13; and Pls. XXXIX and XL)

(@) MATERIAL

(i) Several soldiers and workers, in spirit in a vial, Rongrengiri (Garo
Hills District, Assam, India), 25° 30’ N. latitude and 90° 30’ E. longitude, coll.
H. Khajuria, 9.1.1957, ex ‘a log of wood’. (Found mixed with Microtermes
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umsae Roonwal and Chhotani (sp. nov.) vide supra; now kept in a separate
vial.)

(ii) Several soldiers and workers, in spirit in a vial, Rongrengiri ((zaro
Hills District, Assam), coll. H. Khajuria, 29.1.1957.

(iii) Several soldiers and workers, in spirit in a vial, Raimona (Goalpara
District, Assam), 26° 40’ N, latitude and 89° 52’ E. longitude, coll. B. K.
Tikadar, 8.iv.1957, ex ‘ dry wood ’.

(b) DESCRIPTION

1. ImaGOo.—

Unknown.

2. Sorpikr (Table 13; and Pl: XXXIX).—

General : Head-capsule brownish yellow:; rostrum dark brown; antenna
pale brown; mandibles yellowish, the free apical portions brown; thorax and
abdominal tergites brown; legs pale brownish yellow. Head with several
short and 3 pairs of longish bristles on dorsum (one pair at base of rostrum and
2 pairs further down); thorax with several short bristles; abdomen with
several short and a few long bristles. Total body-length (with rostrum but
without antennae) ca. 3-3—4-15 mm.

Head : Head-capsule pear-shaped without any marked constriction be-
hind antennae; maximum width either subequal to or little more than the
length (length of head without rostrum 0-87-0-93 mm; maximum width also
0-87-0-93 mm); widest posteriorly; posterior margin with a faint broad in-
curving in middle when seen from above, and substraight in profile.
Rostrum : Suboylindrical and slender; gradually mnarrowing distally, and
ending in a narrow truncated apex; shorter than head (length 0-60-0-67 mm
vs. 0-87-0-93 mm); tip with several short and 2 or 3 long bristles. Fontanelle :
Fontanelle tube in rostrum and fontanelle gland prominent. Eyes and Ocelli :
Absent. Antennae: With 12 segments; segments 1 and 2 sparsely, and the
remainder fairly, pilose; segment 1 longest, cylindrical; 2 a little longer than
half of 1, and cylindrical; 3 longer than 2, and club-shaped; 4 subequal to 3,
but somewhat broader; 5 to the penultimate one subequal and pyriform; last
(12) ovate, subequal to the preceding one. Labrum : Subrectangular, with
the anterior margin weakly projecting forward in middle; much broader
than long; length either subequal to or a little longer than half the width
(length 0-09-0-10 mm; width 0-16-0-18 mm). Mandibles: Small and rudi-
mentary; each with a dark brown, spine-like free apical process; outer margins
substraight; inner or molar margin straight to subconvex. Postmentum :
Subhexagonal; with a few short hairs on body and in distal part; median
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length subequal to maximum width (length 0-30 mm; width 0:29-0-30 mm);
broadest in middle; sides gradually narrowing in front and behind: anterior
margin straight; posterior margin slightly convex.

TABLE 13

Measurements (1 mm) and indices of Nasutitermes garoensis Roonwal and Chholani (sp. nov,)
(10 specimens measured)

CasTE—Soldier

Bopy.PARTS RANGE HoroTyPE

I. GEXNERAL

1. Total body-lengih, without aniennac .. cd.  330-4-15 415
II. Heap
2. Length of head with rostrum .. .. . 1-50-1-57 1-54
3. Length of head without rostrum . .. . 0-87-0-93 0-87
4. Length of rostrum .. .. .. .. 0-60-0-67 067
5. Maximum width of head . .. .. .. 0-87-0-93 0-90
6. Maximum height of head .. .. 0-53-0-57 0-57
7. Head index I (width/length without 1ost1 um) .. .. 0-94-1-03 103
8. Head index IT (height/length without rostrum) .. 0-61-0-66 0-66
9. Head index III (height/width) .. 0-61-0-66 0-63
10. Head-rostrum index (I‘Obtl um- length/hedd length W, 1thout
rostrum) .. 0-65-0-77 077
11. Posterior bulge of head (1 e. dlstance between hlnd margin
of cervix and hind margin of head) . . 0-27-0-30 0-27
12, Head-production index I (head pxoductxon/head length
without rostrum) .. 0-29-0-34 031
13, Head-production index Il (hedd plodu(‘tlon/hcad width) .. 0-29-0-33 0-30
14. Median length of labrum .. .. .. .. 0-09-0-10 0-10
15. Maximum width of labrum .. .. .. 0-16-0-18 0-18
16. Length of mandibles:
(@) Left mandible .. .. . .. 0-13-0-17 0-13
(b) Right mandible .. .. .. .. 0-13-0-17 0-13
17. Median length of postinentum .. .. .. 0-30 0-30
18. Maximum width of postmentum .. .. .. 0:29-0-30 0-30
19. Minimum width of postmentum .. .. .. 0-27 0-27
20. Postmentum index (maximum width/length) .. .. 0-97-1-00 1-00

T11. TuoraX

21. Maximum length of pronotum .. .. .. 0-13-0-16 0-16
22. Maximum width of pronotum .. .. .. 0:40~0-46 0:43
23. Pronotum index (length/width) .. .. 0-30-0-37 0-37
24, Pronotum-head index (pronotum-width/head-w 1dth) .. 0-44-0-49 0-48
25, Maximum width of mesonotum . .. .. 0-33-0-36 0-36
26. Maximum width of metanotum .. .. .. 0:43-0-50 0-50

27. Length of hind tibia .. .. .. 0:90-1-00 093
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Thorax: Pronotum : Saddle-shaped; weakly hairy, with a few small hairs
on body and especially on anterior margin; much narrower than head-capsule
(index pronotum-width/head-width 0-44-0-49); length about one-third of
width (index length/width 0-30-0-37); anterior lobe rounded, with a weak
median depression; sides converging posteriorly; posterior margin straight.
Mesonotum : Slightly narrower than pronotum with a-few small hairs; sides
rounded; posterior margin straight. Metanotum : Slightly broader than
pronotum with a few small hairs; sides rounded; posterior margin weakly
convex. Legs: Thin and long; pilose; apical tibial spur formula 2:2: 2,
Tarsi 4-jointed.

Abdomen : Elongate; hairy. Cerci 2-jointed; 0-1-0-13 mm long. Styli
absent.

Measurements: See Table 13.

3. WorkER MaJjor (Pl. XL).—

General : Head-capsule yellowish to brownish yellow; antennae, labrum,
legs and thorax pale yellow; abdomen translucent and dirty grey (because of
the gut-contents being visible through). Head and body moderately hairy,
with short and medium-sized hairs. Total body-length (without antennae) ca.
3-6-4-8 mm.

Head : Subsquarish and rather flat; a little broader than long (length to
base of mandibles 0-93-1-0 mm; maximum width 1-03-1-07 mm); sides
weakly narrowing in posterior half; posterior margin rounded; with a hya-
line, white Y-shaped suture on dorsum. Fontanelle: Situated in middle of
head-dorsum, at the junction of Y-suture; covered by a suboval, translucent
plate. Eyes and Ocelli: Absent. Antennae: With 13 segments; segments 1
and 2 sparsely, and the remainder fairly, pilose; segment 1 longest, cylindri-
cal; 2 little more than half of 1, cylindrical; 3 either shorter than or subequal
to 2; 4 to the penultimate one gradually increasing in length and becoming
pyriform; last (13) subequal to the penultimate one, and ovate. Clypeus:
Divided into an ante- and a postclypeus. Anteclypeus subtrapezoidal, apilose
and hyaline; anterior margin projecting in front in middle. Postclypeus
swollen, pilose; divided into right and left halves by a median suture. Lab-
rum : Broader than long; broadest in middle; anterior margin round; sides
concave behind the broadest point. Mandibles: Of typically Nasutitermes-
type. Left mandible with an apical and 2 marginal teeth; apical finger-like;
1st marginal subequal to the apical; 2nd short and widely separated from 1st.
Right mandible also with an apical and 2 marginal teeth; apical finger-like:
Ist marginal subequal to apical; 2nd shorter than 1st and close to it.

Thorax: Weakly hairy, with small to long hairs. Pronotum: Saddle-
shaped; narrower than head (maximum width 0-50~0-57 vs. 1-03-1-10 mm);
much broader than long (maximum length 0-28-0-27 mm; maximum width
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0-50-0-67 mm); anterior lobe rounded, with a small notch in middle; sides
converging posteriorly; posterior margin substraight, with a weak median
incurving. Mesonotum : Markedly narrower than pronotum; posterior margin
convex. Metanotum : Broader than pronotum; posterior margin substraight
to weakly convex. Legs: Thin and long; pilose; apical tibial spur formula
2:2:2. Tarsi 4-jointed.

Abdomen : Elongate, hairy. Cerci 2-jointed. 0-10-0-13 mm long. Styli
absent.

4. WORKER MINOR.—
Resembles the worker major, but for its smaller size and paler colour.

Measurement (in mm) of workers of Nasutitermes garoensis Roonwal and Chhotani (sp. nov.}
(Number of specimens ncasured is given within brackets)

WORKER MAJOR WORKER MINOR

(10) 3)
1. Total body-length, without antenna . e, 36 —4-8 32 -35
2. Length of head to lateral base of mandlble .. 0-93-1-03 0-8 —0-83
3. Maximum width of head .. .. .. 1-03-1-10 0-86-0-88
4. Maximum height of head .. .. .. 0:50-0-57 0-43-0-46
5. Maximum length of pronotum .. .. . 0-23-0-27 013
6. Maximum width of pronotum .. . .. 0-50-0-57 040

(¢) TYPE-SPECIMENS

Holotype : A soldier (vide ‘ Material’ (i) above), Z.5.1. Reg. No. 2593/Hs,
in gpirit in a vial, Rongrengiri (Garo Hills District, Assam), coll. H. Khajuria,
9.i.1957. Deposited in National Zoological Collections. Zoological Survey of
India, Calcutta.

Morphotypes: Two workers (1 major and 1 minor), Z.5.1. Reg. No. 2594
HS8, in spirit in a vial, from the holotype lot and with the same data. De-
posited in National Zoological Collections. Zoological Survey of India,
Calecutita.

Paratypes and paramorphotypes : Deposited as follows:—(i) Five paratype
soldiers and 8 paramorphotype workers (5 major and 3 minor), Z.8.1. Reg. No.
2595/H8, and two slides, Nos. 23 and 24, of a paratype soldier and a para-
morphotype worker (Z.S.I. Reg. Nos. 2596/H8 and 2597/HS8), all from the
holotype lot and with the same data; deposited in National Zoological Collec-
tions, Zoological Survey of India, Caleutta. (ii) One paratype soldier and 2
paramorphotype workers (1 major and 1 minor), with the Forest Research
Institute, Dehra Dun. (iii) One paratype soldier and 2 paramorphotype
workers (1 major and 1 minor) with Prof. A. E. Emerson, Department of
Zoologv, Chicago University, Chicago (U.S.A.).
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(d) TYPE-LOCALITY

Ixpia: Rongrengiri (Garo Hills District, Assam), 25° 30" N. latitude and
90° 30’ E. longitude.

() GEOGRAPHICAL DISTRIBUTION

IxND1a: Assam : Raimona (Goalpara District); and Rongrengiri (Garo Hills
District), type-locality. :

(f) ComPARISON

The soldier of Nasutitermes garoensis Roonwal and Chhotani (sp. nov.)
is close to V. rotundus Light and Wilson and N. taylort Light and Wilson, both
from the Philippines, but can be distinguished as follows:—

From N. rotundus: (i) Head shorter (length with rostrum 1-5-1-57 mm vs.
162 mm; without rostrum 0-87-0-93 mm wvs. 0-96 mm). (ii) Head-width
either subequal to or only slightly more than head-length without rostrum, the
difference not more than 0-03 mm (in rofundus, much wider than long, differ-
ence 0:06 mm). (iii) Free apical processes of mandibles straight (strongly
outeurved in rotundus). (iv) Segment 3 of antenna longer than 2 (subequal in
rotundus).

From N. taylori: (i) Head shorter (length with rostrum 1-50-1-57 mm #s.
162 mm; without rostrum 0-87-0-93 mm »s. 0-96 mm). (ii) Head-width
either subequal to or only slightly more than head-length without rostrum (head
slightly longer than broad in faylori). (iii) Head-dorsum straight in profile
(with a prominent hump at base of rostrum in faylort). (iv) Free apical
processes of mandibles straight (outcurved in taylort).

33. Nasutitermes kali Roonwal and Chhotani (sp. nov.)

(Table 14; and Pls. XL1 and XLIT)

(a) MATERIAL

(i) Several soldiers and workers, in spirit in a vial, Umsa Nongkharai
(Khasi-Jaintia Hills District, Assam), ca. 25° 40’ N. latitude and 91° 50’ E.
longitude, coll. H. Khajuria, 25.xii.1956, ex ‘logs of wood’. (Found mixed
with Odontotermes feae (Wasm.) and Odontotermes parvidens Holmg. and
Holmg.; now separated and kept in different vials.) ]

(ii) One soldier and 2 workers, in spirit in a vial, Umsa Nongkharai,
Assam (vide supra), coll. H. Khajuria, December 1956, ex ‘ dead tree trunk’.
(Found mixed with Odontotermes parvidens Holmg. and Holmg.; now kept in a
separate vial.)



TERMITE FAUNA OF ASSAM REGION, EASTERN INDIA

385

(iii) One soldier, in spirit in a vial, Baguri, Kaziranga Sanctuary (Now-
gong District, Assam), ca. 26° 33" N. latitude and 93° 19" E. longitude, coll.
B. K. Tikadar, 21 11.1957 ex ‘ mound .

TaBLE 14

Measurements (10 mnm) and indices of Nasutitermes kali Roonwal and Chlwtani (sp, nov.)

(7 specimens measured)

CasTE—Soldier

Bopny-pParTs Riaxce HovroTyrE
I. GeENERAL
1. Total body-length, withoul antennac .. ., 3-06-3-36 3-36
I1. Heap
2. Length of head with rostrum 1-30-1-36 1-36
3. Length of head without rostrum (-80-0-83 0-83
4. Length of rostrum G-50-0-53 0-53
5. Maximum width of head . 0-73-0-77 077
6. Maximum height of head . -43-0-50 0-50
7. Head index I wxdth/length without 1o<,trum) 0-91-0-96 0-93
8. Head index II (height/length without rostrum) 0-37-0-60 060
9. Head index III (height/width) .. 0-61-0-65 0-63
10. Head-rostrum index (rostrum-length/head- Iength without
rostrum) 0-63-0-66 064
11. Posterior bulge of head (z e. dhtance between hmd margin of
cervix and hind margin of head) 026 0-26
12. Head-production index I (head- p10duct1on/head length W 1th~
out rostrum) 0-31-0-33 0-31
13. Head-production index 11 (head productlon /head width) (-34-0-36 (-34
14. Median length of labrum .. 0-13-0-15 0-13
15, Maximum width of labrum 0-33 0-33
16, Length of mandibles:
(¢) Left mandible 0-10-0-13 0-10
(b) Right mandible 0-10-0-13 0-10
17. Length of postmentum 0-26-0-28 028
18. Maximum width of postmentum 0-26 0-26
19, Minimum width of postmentum 0-20-0-23 0-23
20. Postmentum index (maximum width/length) 0-93-1-00 0-93
II1. Tuoomax
21. Maximum length of pronotuin 0-10-0-14 013
22. Maximum width of pronotum 0-356-0-37 0-37
23. Pronotum-head index (pronotum. Wldth/head Wldth) 0-48 0-48
24. Pronotum-index (length/width) 0-28-0-38 0-33
25. Maximum width of mesonotum 0-33 0-33
26. Maximum width of metanotum 0-37-0-40 0-40
27. Length of hind tibia 0-76-0-80 0-80
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(b) DescrIpTION

1. IMaAGO.—
Unknown.

2. SorLpier (Table 14; and Pl. XL1).—

General : Head-capsule brownish yellow; rostrum darker; antennae pale
brown; mandible brownish yellow, apical portions darker; thorax and body
pale brownish yellow. Head-capsule with several short and 3 pairs (one pair
at base of nasute and 2 pairs on body) of longish, brown, hairs. Thorax and
body also with several short and a few longish bristles. Total body-length
(with rostrum but without anteunae) ca. 3-00-3-36 mm.

Head : Head-capsule pear-shaped, without constriction behind antennae;
slightly longer than broad (length without rostrum 0-80-0-83 mm; maximum
width 0-73-0-77 mm); widest in posterior third; posterior margin round.
Rostrum : Subcylindrical and slender; length much shorter than head-capsule
(0-50-0-53 mm vs. 0-80-0-83 mm); tip very hairy. Fontanelle: Fontanelle
tube and gland prominent. Eyes and Ocelli: Absent. Antennae: With 11-12
segments; pilose, pilosity increasing in distal segments; segment 1 long,
cylindrical; 2 cylindrical, about half of 1; 3 (in 1l-segmented antennae)
long and weakly subdivided into two, and in 12-segmented antennae sub-
equal to 2; 4 to the penultimate one gradually increasing in length and be-
coming pyriform; last (11 or 12) ovate, slightly shorter than the penultimate
one. Labrum : Subrectangular, apilose; about two-and-a-half times as wide
as long; anterior margin weakly convex, with the median point weakly pointed.
Mandibles : Small and rudimentary, each with a dark brown, spine-like free
apical process; outer margin substraight; molar margin (i.e. inner margin)
straight to convex. Postmentum : Subhexagonal; length subequal to maxi-
mum width; broadest in middle, whence the sides strongly narrowing in front
and gradually narrowing behind; with a few short hairs in anterior one-
fourth; anterior margin straight; posterior margin convex.

Thorax : Pronotum : Small; saddle-shaped; with several short hairs on
anterior margin and a few short hairs on posterior margin and body; maximum
width less than half the width of head; much broader than long (length
0-10-0-14 mm; width 0-35-0-37 mm); anterior margin convex, with a weak
median notch; posterior margin convex. Mesonotum : Slightly narrower than
pronotum; posterior margin straight; sides rounded. Metanotum : Either
subequal to or slightly broader than pronotum; posterior margin straight to
weakly concave; sides rounded. Legs: Thin and long; fairly hairy; apical
tibial spurs formula 2: 2 : 2. Tarsi 4-jointed.

Abdomen: Oblong, hairy. Cerci 2-jointed, 0-1-0-13 mm long. Styli
absent.
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Measurements: See Table 14.

3. Worger MaJor (Pl. XLIT).—

General: Head-capsule yellow to brownish yellow; in front of fontanelle
pale whitish to pale yellow; antennae, labrum and legs pale yellow to yellow-
ish ; mandibles yellow, with the toothed margins dark brown; thorax pale
yellow to brownish yellow, paler than head-capsule; abdomen translucent and
greyish (because of the contents of the gut being visible); tergites and sternites
whitish to pale yellow. Head and thorax fairly, and abdomen more strongly,
pilose, with short and long hairs. Total body-length (without antennae) ca.
3-4-3-7 mm.

Head : Subsquarish, slightly narrowing posteriorly; rather flat; slightly
broader than long (maximum width 0-90-0-97 mm; length up to base of
mandibles 0-83-0-90 mm); with a lateral hyaline band running forward from
fontanelle to the base of the antennae; posterior margin round. Fon-
tanelle : Prominent; lying in middle of head-dorsum; covered with a long,
suboval, translucent plate. Eyes and Ocelli: Absent. Antennac: With 13
segments; pilose, pilosity gradually increasing in distal segments; segment 1
longest, cylindrical; 2 a little more than half of 1, cylindrical; 3 shortest; 4 to
the penultimate one gradually increasing in length and becoming pyriform;
last (13) ovate, longer and narrower than the preceding one. Clypeus:
Divided into an ante- and a postclypeus. Anteclypeus a subtrapezoidal,
hyaline, apilose, flat plate with the anterior margin projecting in front medi-
ally. Postclypeus pilose, medially swollen; width more than twice the length;
anterior margin weakly concave; posterior margin convex; divided into right
and left halves by a median suture. Labrum: Broader than long; widest
near the middle; with several hairs especially in anterior half. Mandibles :
Of typically Nasutitermes-type. Left mandible with an apical and 2
marginal teeth; apical finger-like; 1st marginal subequal to apical; 2nd short
and separated from 1Ist by a long margin. Right mandible also with an
apical and 2 marginal teeth; apical finger-like; 1st marginal subequal to
apical and finger-like; 2nd much shorter than Ist and close to it.

Thorax : Pronotum : Strongly saddle-shaped; small, much narrower than
head-capsule; broader than long (maximum width 0-40-0-47 mm; length 0-20
mm); anterior lobe rounded, with a median notch; posterior margin weakly
convex, without median notch. Mesonotum : Slightly narrower than prono-
tum; posterior margin substraight. AMetanotum : Broader than pronotum;
posterior margin substraight or weakly concave. Legs: Thin and long; apical
tibial spur formula 2 : 2 : 2, Tarsi 4-jointed.

Abdomen : Elongate; hairy. Cerci 2-jointed, 0-1 mm long. Styli absent.
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4. WORKER MINOR.—
Resembles the worker major but is smaller.
Measurements (in mm) of workers of Nagutitermes kali Roonwal and Chhotans (sp. nov.)
(The number of specimens measured 1s given within brackets)

WorgRER MAJOR WORKER MINOR

(5) (2)

1. Total body-length ca. 3-4 -3-7 2-8 =30
2. Length of head to lateral base of mandlbles .. 0-83-0-9 0-7

3. Maximun width of head .. .. 0-9 —0-97 0-8

4. Maximum height of head .. .. 0-47 0-37

5. Maximum length of pronotum - .. 0-20 0-13-0-16
6. Maximum width of pronotum .. .. 04 -0-47 0-37

(c) TYPE-SPECIMENS

Holotype : A soldier (vide ‘ Material’ (i) above), Z.S.I. Reg. No. 2588/HS,
in spirit in a vial, Umsa Nongkharai (Khasi-Jaintia Hills District, Assam), coll.
H. Khajuria, 25.xii.1956. Deposited in National Zoological Collections,
Zoological Survey of India, Calcutta.

Morphotype : Two workers (1 major and 1 minor), Z.S.1. Reg. No. 2589/
H8, in spirit in a vial, from the holotype lot and with the same data.
Deposited in National Zoological Collections, Zoological Survey of India,
Calcutta.

Paratypes and paramorphotypes : Deposited as follows:—(i) Three para-
type soldiers and 5 paramorphotype workers (4 major and 1 minor), in spirit in
a vial, from the holotype lot and with the same data, Z.S.I. Reg. No. 2590/
HS8, and two slides (Nos. 25 and 26) of a paratype soldier and a paramorpho-
type worker (Z.S.I. Reg. Nos. 2591/H8 and 2592/H8) in National Zoological
Collections, Zoological Survey of India, Calcutta. (ii) One paratype soldier
and one paramorphotype worker (vide ‘ Material * (i) above) in the Entomo-
logical Collection, Forest Research Institute, Dehra Dun. (ii) One paratype
soldier and one paramorphotype worker (vide ‘ Material * (i) above) with Prof.
A. E. Emerson, Department of Zoology, University of Chicago, Chicago
(U.S.A).

(d) TYPE-LOCALITY

Inpia: Umsa Nongkharai (Khasi-Jaintia Hills District, Assam), ca. 25°
40’ N. latitude and 91° 50" E. longitude.

(¢) GEOGRAPHICAL DISTRIBUTION

Ixpia: Assam: Baguri, Kaziranga Sanctuary (Nowgong District); and
Umsa Nongkharai (Khasi-Jaintia Hills District), type-locality.



TERMITE FAUNA OF ASSAM REGTON, BASTERN INDIA 389

(f) CoMpPARISON

The soldier of Nasutilermes kali Roonwal and Chhotani (sp. nov.) is close
to N. taylori Light and Wilson (from the Philippines) but is separable as
follows:—(i) Rostrum without a basal humyp (with a conspicuous basal hump
in taylort). (ii) Head smaller (head-length with rostrum 1:3-1-36 mm vs. 1-62
mm; head without rostrum 0-80~0-83 mm »s. 0-96 mm; head-width 0-73-0-77
mm vs. 0-91 mm; length of rostrum 0-50-0-53 mm vs 066 mm). (iii) Outer
margin of left mandible substraight (strongly concave in taylori).

34, Nasutitermes moratus (Silvestri)

1914, Eutermes moratus F. Silvestri, Rec. Indiun Mus., Calcutta, 8 (5), pp. 431, 432.
Type-locality : InD1a: ‘Yembung. Alt. 1,100 ft.’ (Abor Hills, North-Fast Frontier
Agency, eastern India). .

(@) MATERTAL

None available to us. Silvestri (1914) described the species from nymphs
(presumably of alates) and soldiers.

TEXT-FIG. 25. Nasutilermes moratus Silvestri.  Soldier,
Head, in dorsal view. (After Silvestri 1914, p. 432.)
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(6) MEASUREMENTS

The following measurements of soldiers are from Silvestri:

Total body-length . .. .. 400 mm,
Length of head .. .. .. 1-69 mm,
Width of head .. .. .. 1-00 mm,
Length of nasus .. . .. 078 mm,

(¢) DiSTRIBUTION

Ixpia: North-East Frontier Agency: Yembung (Abor Hills). Latitude
28° 25’ N.; longitude 95° 03" E.

IV. SUMMARY

1. The ‘Assam Region’ of eastern India covers an area of about
104,048 sq. miles and is composed of five administrative units, viz. the Assam
State (50,143 sq. miles) and four centrally administered areas called the North-
East Frontier Agency (NEFA) (34,969 sq. miles), Manipur (8,628 sq. miles).
the Naga Hills and Tuensang area (6,276 sq. miles) and Tripura (4,032 sq.
miles).

2. The region presents a remarkable topographical and ecological
variety. Over one-half of the area is mountainous. The remaining areas are
either cultivated or covered with dense evergreen forests. The climate is
‘humid tropical’ in the plains and ‘temperate’ in the hills. The rainfall is
very heavy.

3. Until recently, the termite fauna of the region was studied in a de-
sultory manner. Snyder (1949), in his world catalogue, listed only 8 species
from the Assam region and before the present account 20 species had been
recorded, several of them new. .

4. The present study is based largely on a series of fairly extensive
collections made during the last four years (1956-1959) by the staff of the
Zoological Survey of India. As a result, 34 species are recorded here of which
ag many as 13 are new to science.

5. Three families are represented in the region, viz. the Kalotermitidae,
Rhinotermitidae and Termitidae. A total of 16 genera and 34 species occur.
The family Termitidae is the one most richly represented—with 4 sub-
families, 11 genera and 26 species (comprising 69 per cent of the genera and 76
per cent of the species). The genus best represented is Odontotermes, with
8 species (or 24 per cent of the total).

6. The termite fauna of the Assam region is characterized by a re-
markably high degree of endemicity, and 21 out of 34 species (or 62 per cent)
are endemic and are found nowhere else. The fauna is predominantly Indo-
Malayan, and only one species, Reticulitermes chinensis Snyder, is palaearctic
(being found also in central China).
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7. The following 13 new species and subspecies are described from the
Assam region :— -
(1) Reticulitermes saraswati sp. nov. (Tvpe-locality: Shillong, Khasi-Jaintia
Hills District, Assam).
(2) Speculitermes cyclops rongrensis subsp. nov. (Type-locality: Rongrengiri,
Garo Hills District, Assam).
(3) Pseudocapritermes tikadari sp. nov. (Type-locality: Cherrapunji, Khasi-
Jaintia Hills District, Assam).
(4) Capritermes latignathus durga subsp. nov. (Type-locality: Cherrapunji,
Khasi-Jaintia Hills District, Assam).
(5) Macrotermes khajuriai sp. nov. (Type-locality : Umsa Nongkharai, Khasi-
Jaintia Hills District, Assam).
(6) Odontotermes giriensis sp. nov. (Tvpe-locality: Rongrengiri, Garo Hills
District, Assam).
(7) Odontotermes horai sp. nov. (Type-locality: Bank of Nong-Priang stream,
Khasi Hills, Assam).
(8) Odontotermes kapuri sp. nov. (Type-locality: Cherrapunji, Khasi-Jaintia
Hills District, Assam).
(9) Microtermes imphalensis sp. nov. (Type-locality : Imphal Valley, Manipur).
(10) Microtermes umsae sp. nov. (Type-locality: Umsa Nongkharai, Khasi-
Jaintia Hills District, Assam).
(11) Nasutitermes cherraensis sp. nov. (Type-locality: Cherrapunji, Khasi-
Jaintia Hills District, Assam).
(12) Nasutitermes garoensis sp. nov. (Type-locality: Rongrengiri, Garo Hills
District, Assam).
(13) Nasutitermes kali sp. nov. (Type-locality: Umsa Nongkharai, Khasi-
Jaintia Hills District, Assam).
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VI. APPENDIX

LIST OF SPECIES OF TERMITES SO FAR RECORDED FROM THE ASSAM
REcION, InDIA (AssaM, NORTH-EAST FRONTIER AGENCY, MANIPUR AND
TRIPURA), INCLUDING THOSE DESCRIBED AS NEW IN THE PRESENT PAPER.

Family I—KALOTERMITIDAE
Subfamily (i) Kalotermitinae

1. Neotermes megaoculatus lakhimpurt Roonwal and Sen-Sarma 1960,
Contr. Sys. Orient. Termites, New Delhi, I.C. A.R., Ent. Monogr.. 1. pp. 217-
220,

Assam REgroN: Assam : Makum (Lakhimpur District), the type-locality.

2. Cryptotermes bengalensis Snyder 1934, [ndian For. Rec., Delhi, 20 (11),
pp. 4-6.

Assam REeciox: Assam: Jokhai Reserve, Lakhimpur (Lakhimpur Dis-
trict). .

ErsewHERE: INDIA: W. Bengal: Sundarbans, the type-locality. Paxkis-
TAN: E. Bengal: Dacca.

Family II-RHINOTERMITIDAE
Subfamily (i) Heterotermitinae

3.  Reticulitermes chinensis Snyder 1923, J. Wash. Acad. Sci., Washing-
ton, 13, pp. 107-10%.  [Syn. R. assamensis Gardner 1944, Indian J. Ent., New
Delhi, 6 (1-2), pp. 105-106.]

Assam REecion: dssam: Sadiya (Lakhimpur District); and Shillong
(Khasi-Jaintia Hills District). \

ErsewHERE: CHInNA: Szechuan Province, the type-locality.

4, Retrculitermes saraswati Roonwal and Chhotani (sp. nov.).

Assam REgloN: Assam . Shillong (Khasi-Jaintia Hills District), the type-
locality.

Subfamily (ii) Coptotermitinae

5. Coptotermes gestrot Wasmann 1896, Ann. Mus. Civ. Stor. Nat. Genova,
Genoa (2) 16, pp. 628-629.

Assam REecion: Assam: Dibrugarh and Jaipur Range (Lakhimpur
District).

ErLsewHERE: BurMA: Bhamo, the type-locality.

6. Coptotermes heimi (Wasmann), 1902, Zool. Jb. (Sysi.). Jena, 17 (1),
pp- 104 and 160.

Assam RecioN: Assam: Gauhati (Kamrup Distriet).

EvsgwHERE: Widely distributed in INpra and West Paxistax. Prob-

ably also in Middle Java, Indonesia (needs confirmation).
8



391 M. .. ROONWAL & O. B. CHHOTANI

7. Coptotermes travians Haviland 1898, J. Linn. Soc. Lond. (Zool.),
London, 26 (169), pp. 391-392.

Assam Recion: Assam: Margherita (Lakhimpur District); and Umsa
Nongkharai (Khasi-Jaintia Hills District).

ErsewnERE: Widely distributed in the Indo-Malayan Region, etc.,
recorded from eastern INnDIA, EAST PAKTSTAN, BURMA, the MALAY PENINSULA
and INDOXESIA.

Subfamily (iii) Rhinotermitinae

8. Parrhinotermes khasii Roonwal and Sen-Sarma 1956, Indian J.
agric. Sci., New Delhi, 26 (1), pp. 21-25.

Assam REciON: Assam: Bank of Nong-Priang stream (Khasi Hills),
ca. 366 metres (1,200 ft) altitude, the type-locality.

Family IT1I. TERMITIDAE
Subfamily (i) Amitermitinae

9.  Anoplotermes shillongensis Roonwal and Chhotani 1960, Sci. and
Culture, Caleutta, 25 (12), p. 701.

AssaMm REGION: Assam : Rongrengiri (Garo Hills District); and Shillong
(Khasi-Jaintia Hills District), the type-locality.

10, Speculitermes cyclops rongrensis Roonwal and Chhotani (subsp. nov.).

Assam REecron: Assam: Rongrengiri (Garo Hills District), the type-
locality; and Umsa Nongkharai (Khasi-Jaintia Hills District).

11.  Synhamitermes quadriceps (Wasmann), 1902, Zool. Jb. (Syst.). Jena,
17 (1), pp. 123-124.

Assam REaron: Assam: (Gotanagar (Kamrup District).

ELsewneRrE: INDia: Maharashtra State: Bombay; Khandala (the type-
locality); Kusgaon FKorest, Lonavla; Vardhangad forest, Koregaon. Rajas-
than : Chitenpur near Kotah (Kotah District).

CeyLon: Ambalangoda; Peradeniya.

12.  Microcerotermes heims Wasmann 1902, Zool. Jb. (Syst.), Jena, 17
(1), pp. 120-121. Type-locality: ‘ Vorderindien’.

Assam Regron: Assem : Baguri (Nowgong District); Raimona (Goalpara
District).

ELsEwHERE: INDI1A: Maharashtra State: Bombay; Poona; Wallon.
Gujerat State: Vadtal. Mysore State: Bababudin Hills, ca. 1,260 metres
(4,200 ft) altitude. Crvrox: Kelaniya; Seenigoda.

Subfamily (ii) Termitinae

13.  Pseudocapritermes tikadari Roonwal and Chhotani (sp. nov.).
Assam Rearon: Assem: Cherrapunji (Khasi-Jaintia Hills Distriet), ca.
1,330 metres (4,369 ft) altitude, the type-locality.
8B
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14. Capritermes dunensis Roonwal and Sen-Sarma 1960, Contr. Syst.
Orient. Termites, New Delhi, I.C.A.R. Ent. Monogr., 1, pp. 28-33.

Assam RegioN: Assam : Shillong (Khasi-Jaintia Hills District).

EvsewsERE: InD1a: Uttar Pradesh: Dehra Dun, ca. 610 metres (2,000
ft) altitude, the type-locality.

15. Capritermes latignathus durge Roonwal and Chhotani (subsp. nov.).

Assam REcioN: Assam : Cherrapunji (Khasi-Jaintia Hills District), ca.
1,330 metres (4,369 ft) altitude, the type-locality.

Subfamily (iii) Macrotermitinae

16.  Macrotermes khajuriar Roonwal and Chhotani (sp. nov.).

Assam REcrox: Assam: Umsa Nongkharai (Khasi-Jaintia Hills District),
the type-locality.

17.  Odontotermes assamensis Holmgren 1913, K. Sv. Vet. Akad. Handl.,
Stockholm, 50 (2), pp. 114-115.

Assam REcioN: Assam.: Baguri (Nowgong District): Dhubri (Goalpara
District); Dibrugarh and Sadiva (Lakhimpur District); Kulsi and Palasbari
(Kamrup District); Tura (Garo Hills District).

18. Odontotermes feae (Wasmann 1896), Ann. Mus. Civ. Stor. Nut.
Genova, Genoa (2) 16, pp. 625-626.

AssaM REGron: Assam . Palasbari (Kamrup District); Roungrengiri (Garo
Hills District; Sadiya (Lakhimpur District): Shillong and Umsa Nongkharai
(Khasi-Jaintia Hills District); Sibsagar (Sibsagar District); Silchar (Cachar
District).

ErsewHERE: Recorded from eastern and southern Inpia, East Paxistax
and BUurma.

19. Odontotermes flavomaculatus Holmgren and Holmgren 1917, Mem.
Dept. Agric. India (Ent.), Calcutta, 5 (3), p. 150.

Assam  REGronN: Assam: Between Lukwa and Sibsagar Road (the
type-locality), and near Sibsagar (both in Sibsagar District).

20. Odontotermes giriensis Roonwal and Chhotani (sp. nov.).

Assam REGroN: Assam: Rongrengiri (Garo Hills District), the type-
locality; Shillong (Khasi-Jaintia Hills District). NEFA: Yembung, 335
metres (1,100 ft) altitude. .

21.  Odontotermes horai Roonwal and Chhotani (sp. nov.).

Assam REGIoN: Assam: Bank of Nong-Priang stream (Khasi Hills), the
type-locality.

22.. Odontotermes horni (Wasmann 1902), Zool. Jb. (Syst.), Jena, 17,
pp. 111-112,

Assam RgcioN: Manipur: Kanglatongbi, 16 miles north of Imphal on
Dimapur Road; below Modbung near Imphal.



396 M. L. ROONWAL & 0. B, CHHOTANI

ErLsEwHERE: INDIA: Uttar Pradesh: Dehra Dun. Mysore State: Banga-
lore. W. Bengal: Calecutta. CevLON: Ambalangoda; Anuradhapura; Balli-
cola; Hambantota; Koslanda; Nalanda, the type-locality; Paradeniya.

23. Odontotermes kapuri Roonwal and Chhotani (sp. nov.).

Assam REGIoN: Assam: Cherrapunji (Khasi-Jaintia Hills District), ca.
1,330 metres (4,369 ft) altitude, the type-locality.

24. Odontotermes parvidens Holmgren and Holmgren 1917, Mem. Dept.
Agric. India (Ent.), Calcutta, 5, p. 154,

Assam REecion: Assam: Gauhati, Gotanagar and Kamakhya Hills
(Kamrup District); Kobo (Lakhimpur District); Raimona (Goalpara District) ;
Sibsagar (Sibsagar District); Umsa Nongkharai (Khasi-Jaintia Hills
District). ’

ELSEWHERE: Widely distributed in Ixpia and both WEsr and Easrt
PAKISTAN,

25. Hypotermes nongpriangt Roonwal and Sen-Sarma 1956, Indian .J.
agric. Sci., New Delhi, 26 (1), pp. 21-26.

Assam REGION: Assam: Bank of Nong-Priang stream (Khasi Hills), the
type-locality. ’

26, Hypotermes obscuriceps (Wasmann 1902), Zool. Jb. (Syst.), Jena,
17 (1), pp. 113-114.

Assam REGION: Assam : Rongrengiri (Garo Hills District); Shillong and
Umsa Nongkharai (Khasi-Jamtia Hills District).

ELSEWHERE: INDia: West Bengal: Ghumti. Ceyrox: Trincomali;
Bandrawella and several other places.

27. Hypotermes xenotermitis Wasmann 1986, Ann. Mus. Civ. Sior.
Nal. Genova, Genoa, 16, p. 628,

Assam REeGION: Assam : Gauhati and Kamakhya Hills (Kamrup Dis-
trict); Shillong (Khasi-Jaintia Hills Distriet).

ELsEwHERE: EastT Paxkistan: Dacca. Burma: Maymyo, Mandalay;
Palon, Pegu; Pyruchaung Reserve, South Toungoo.

28.  Microtermes anandt Holmgren 1913, J. Bombay nat. Hist. Soc.,
Bombay, 22, p. 114. [Syn. M. obest Holmgren 1913, K. Sv. Vet. Akad. Handl.,
Stockholm, 50 (2), p. 150.]

AssaMm REGION: Assam : Jamduar and Raimona (Goalpara District);
and Rongrengiri (Garo Hills District).

ErLsEwHERE: INDIA: Found almost all over. CevrLoN: Northern part.

29. Microtermes imphalensis Roonwal and Chhotani (sp. nov.).

AssaM REGION: Manipur: Imphal valley, the type-locality.

30. Microtermes umsae Roonwal and Chhotani (sp. nov.).

Assam REGION: Assam: Rongrengiri (Garo Hills District); and Umsa
Nongkharai (Khasi-Jaintia Hills District), the type-locality.
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Subfamily (iv) Nasutitermitinae

31. Nasutitermes cherraensis Roonwal and Chhotani (sp. nov.).

Assam REcion: Assam (Khasi-Jaintia Hills District): Cherrapunji (type-
locality); and Pynursla.

32. Nasutitermes garoensis Roonwal and Chhotani (sp. nov.).

Assam Rreron: Assam: Raimona (Goalpara District); and Rongren-
giri (Garo Hills District), the type-locality.

33. Nasutitermes kali Roonwal and Chhotani (sp. nov.).

Assam REGION: Assam : Baguri (Nowgong District); and Umsa Nong-
kharai (Khasi-Jaintia Hills District), the type-locality.

34. Nasutitermes moratus (Silvestri 1914), Rec. Indian Mus., Calcutta,
8 (5), p. 431.

Assam Recron: NEFA: Yembung (Abor Hills), c«. 335 metres (1,100 ft)
altitude, the type-locality.

ExprLaxAaTION OF PLATES

Prate XVIi

Reticulitermes suraswali Roonwal and Chhotani (sp. nov.). Soldier.
All drawings are from the holotype soldier from Shillong (Kbasi-Jaintia Hillx District,
Assam), coll, 4. P, Kapur, 20.x1i,.1958.
(1) Head and thorax, in dorsal view.
(b) Head and thorax, in side view,
(¢} Labrum, in dorsal view.
(d) Left mandible, in dorsal view.
(e) Ditto, right mandible.
(f) Left antenna (incomplete), in dorsal view. First and 11th segments numbered.
(9) Postmentum, in ventral view. :
(?) Pronotum, in dorsal view.
(¢) Pronotum, in side view.
ant., antenna; af., anterior; bas., basal projection; ¢f., clypeus; fr., fontanelle; {r,, labrum; /.,
left; md., mandible; mst., mesonotum; mtt., metanotum; ynt., postmentum; pri., pronotum;

pt., posterior; rt., right; ¢., tooth.
Prate XVIII

Reticulitermes saraswati Roonwal and Chhotani (sp. nov.). Worker.
All drawings are from paramorphotype workers from Shillong (Khasi-Jaintia Hills District,
Assam), coll. 4. P, Kapur, 20.xii.1958,
(¢) Head and thorax, in dorsal view,
(b) Head and thorax, in side view,
(¢) Labrum, in dorsal view. Slide No. 28.
(d) Left mandible, in dorsal view. Slide No. 28.
(e) Ditto, right mandible.
(f) Right antenna, in dorsal view. First and last (16th) segments numbered. Slide
No. 28. '
(¢) Pronotum, in dorsal view.
(k) Pronotum, in side view.
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acl., anteclypeus; ant., antenna; ep. ., apical tooth of mandible; at., anterior; Ir,, labrum;
It., left; my—mg, first to third merginal teeth of mandibles; md., mandible; mst., mesonotum;
mtt., metanotum; pcl., postclypeus; prt., pronotum; pt., posterior; rt., right.

PraTe XIX
Speculitermes cyclops rongrensis Roonwal and Chhotani (subsp. nov.). Worker.
All figures are from paratype workers from Rongrengiri. (Assam, India), coll. 4. N.

Fernandez, 13.1.1957.
(¢) Head and thorax, in dorsal view.
() Head and pronotum, in side view,
(¢) Labrum, in dorsal view. Slide No. 10.
(d) Left mandible, in dorsal view. Slide No. 10.
(¢) Ditto, right mandible.
(f) Right antenna, in dorsal view. First and last (14th) segments numbered. Slide No.
10.
{g) Pronotum, in dorsal view.
(k) Pronotum, in side view.

acl., anteclypeus; ant., antenna; «p. (., apical tooth of mandible; «t., anterior; Ir., lab-
rum; l¢., left; my-mg, first and second marginal teeth of mandibles; md., mandible; .5, mid-
dorsal spot; mst., mesonotum; mit., metanotum; pcl., postclypeus; pri., pronotum; 11., poste-
vior; rt., right.

Prate XX

Pseudocapritermes tikadari Roonwal and Chhotani (sp. nov.). Soldier,
All figures are from paratype soldiers from Cherrapunji, coll. M. L. Roonwal and 4. I’
Kapur, 7.v.1959.
(a) Head and thorax, in dorsal view.
(b) Head and thorax, in side view.
{¢) Labrum, in dorsal view.
(d) Left mandible, in dorsal view. Slide No. 17.
(e) Ditto, right mandible.
(/) Left antenna, in dorsal view. TFirst and last (14th) segments numbered. Slide No,
17.
(9) Postmentum, in ventral view.
(k) Pronotum, in dorsal view.
(¢) Pronotum, in side view.
ant,, antenna; at., anterior; cl., clypeus; ft., fontanelle; ir., labrum; I¢., left; md., mandible;
mast., mesonoturn; mit,, metanotum; pmt., postmentum; prt., pronotum; pt., posterior; 1., right.

Prate XXI

Pseudocapritermes tikadari Roonwal and Chhotani (sp. nov.). Worker.
All drawings are from paramorphotype workers from Cherrapunji, coll. M. L. Roorwal and
4. P. Kapur, 7.v.1959, ’

(a) Head and thorax, in dorsal view.

(b) Head and thorax, in side view.

(¢) Labrum, in dorsal view. Slide No. 18.

(d) Left mandible, in dorsal view. Slide No. 18.

(e) Ditto, right mandible.

(f) Left antenna, in dorsal view. First and last (14th) segments numbered. Slide No.
18,

(9) Pronotum, in dorsal view.

(k) Pronotum, in side view.
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acl., anteclypeus; ant., antenna; ap. t., apical tooth of mandible; af., anterior; f¢. p., fon-
tanelle plate; Ir., labrum; It., left; my-m,, first and second marginal teeth of mandibles; md.,
mandible; mst., mesonotum; m#t., metanotum; pcl., postelypeus; prt., pronotum; pt., posterior;
rt., right.

Prate XXIT

Capritermes latignathus durge Roonwal and Chhotani (subsp. nov.). Soldier.
All figures are from paratype soldiers from Cherrapunji, coll. M. L. Roonwal and A. P.
Kapur, 7.v.1959.
(@) Head and thorax, in dorsal view.
(b) Head and thorax, in side view.
(¢} Labrum, in dorsal view. Slide No. 19.
(d) Left mandible, in dorsal view. Slide No. 19.
(¢} Ditto, right mandible. )
(f) Right antenna, in dorsal view. TFirst and last (14th) segments numbered. Slide No.
19. -
(¢9) Postmentum, in ventral view.
(k) Pronotum, in dorsal view.
(i) Pronotum, in side view,

ant., antenna; at., anterior; cl., clypeus; fi., fontanelle; Ir., labrum; It., left; mmd., mandible;
mst., mesonotum ; mft., metanotum; pmt., postmentum; pri., pronotum; pt., posterior; rt., right.

Prate XXIIT

Capritermes latignathus durga Roonwal and Chhotani (subsp. nov.). Worker.
All drawings are from paramorphotype workers from Cherrapunji, coll. M. L. Roonwal and
A. P, Kapur, 1.v.1959.
(a) Head and thorax, in dorsal view.
(b) Head and thorax, in side view.
(¢) Labrum, in dorsal view. Slide No. 20.
(d) Left mandible, in dorsal view. Slide No. 20.
(e) Ditto, right mandible,
(f) Left antenna, in dorsal view. First and last (14th) segments numbered. Slide No.
20.
(g) Pronotum, in dorsal view.
(k) Pronotum, in side view.

acl., anteclypeus; ant., antenna; ap. ., apical tooth of mandible; at., anterior; ft. p., fon-
tanelle plate; Ir., labrum; It., left; wy-my, first and second marginal testh of mandibles; md.,
mandible; mst,, mesonotum ; mit., metanotum; pel., postclypeus; prt., pronotum; pt., posterior;
rt., right.

Prate XXIV

Macrotermes khajuriai Roonwal and Chhotani (sp. nov.).
Figure (a) is from a paratype soldier major and figures (b) and (c) are from paramorphotype
soldier minor and worker respectively, from Umsa Nongkharai, coll. H. Khajuria, 23.xii.1956.
(@) Soldier major, in dorsal view.
(b) Soldier minor, in dorsal view.
(¢) Worker, in dorsal view,
ant., antenna; abd. t., abdominal tergite; cer.. cercus; e., eye; ft., fontanelle; Jt. p., fontanelle
plate; md., mandible; oc., ocellus.
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Prare XXV

Macrotermes khajurioi Roonwal and Chhotani (sp. nov.). Soldier major.
All drawings are from a paratype soldier from Umsa Nongkharai, coll. H. Khajuria,
23.xii,1956.
() Head and thorax, in dorsal view.
(b) Head and thorax, in side view.
(¢) Labrum, in dorsal view,
(d) Left mandible, in dorsal view,
(e) Ditto, right mandible,
(f) Left antenna, in dorsal view, First and last (17th) segments numbered,
(9) Postmentum, in ventral view,
(h) Pronotum, in dorsal view.
(¢) Pronotum, in side view.
() Fontanelle enlarged.

acl., anteclypeus; an{., antenna; a(., anterior; e., eyve; ft., fontanelle; [r., labrum; li., left;
md., mandible; mst., mesonotum; mif., metanotum; oc., ocellus; pcl., postelypeus; pmi.,
postmentum; pri., pronotum; pi., posterior; rt., right.

Prate XXVI

Macrotermes khajuriai Roonwal and Chhotani (sp. nov.). Soldier minor,
All drawings are from paramorphotype soldiers from Umsa Nongkharai, coll. H. Khajuria,
23.xii.1956.
(2) Head and thorax, in dorsal view.
(b) Head and thorax, in side view.
(¢) Labrum, in dorsal view.
{d) Left mandible, in dorsal view.
(e) Ditto, right mandible.
(/) Left antenna, in dorsal view. First and last (16th) segments numbered.
(9) Postmentum, in ventral view.
(k) Pronotum, in dorsal view.
(7) Pronotum, in side view.

ant., antenna; af., anterior; e., eye; ft., fontanelle; /r., labrum; It., left ; md., mandible; mst.,
mesonotum; mit., metanotum; oc., ocellus; pmi.. postmentum; prf., pronotum; pt., posterior;
ri., right,

Prate XXVII

Macrotermes khajurias Roonwal and Chhotani (sp. nov.). Worker.
All drawings are from paramorphotype workers from Umsa Nongkharai, coll. H. Khajuria,
23.xii.1956.
(@) Head and thorax, in dorsal view.
(b) Head and thorax, in side view.
(¢) Labrum, in dorsal view.
(d) Left mandible, in dorsal view.
(e) Ditto, right mandible.
(f) Left antenna, in dorsal view. First and last (17th) segments numbered.
(9) Pronotum, in dorsal view.
(h) Pronotum, in side view.

acl., anteclypeus; ant., antenna; ap. ., apical tooth of mandible; at., anterior; e., eye; ft. p.,
fontanelle plate; Ir., labrum; 2., left; my-mq, first and second marginal teeth of mandibles; md.,
mandibles; mst., mesonotum; mtt., metanotum; oc., ocellus; pcl., postclypeus; pre., pronotum;
pt., posterior; 1., right. ’
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Prare XXVIII

Odontoterines giriensis Roonwal and Chhotani (sp. nov.). Soldier.
All drawings are from paratype soldiers from Rongrengiri (Distriet tiaro Hills, Assam,
India), coll. H, Khajurin, 10.1.1957.
(e} Head and thorax, in dorsal view.
(b) Head and pronotum, in side view.
{(¢) Labrum, in dorsal view.
(d) Left mandible, in dorsal view.
(e} Ditto, right mandible.
(/) Right antenna, in dorsal view. First and last (16th) segments numbered.
(9) Postmentum, in ventral view.
{k) Pronotum, in dorsal view.
(7) Pronotum, in side view.

ucl., anteclypeus; arf,, antenna; at., anterior; Ir., labrum; it., left; +.<d., mandible; mai.,
mesonotum; mitf.. metanotum; pcl., postelypeus; pmit., postmentum: 7., pronetums pt.. posterior;
»t.. right,

Prate XXIX

Odototernies giriensis Roonwal and Chhotani (sp. nov.), Worker.
All figures are from paramorphotype workers from Rongrengiri (Gare Hills District, Assam,
India), coll. H. JChaguria. 10.1.1957.
(a) Head and thorax, in dorsal view.
(b) Head and thorax, in side view.
(¢) Labrum, in dorsal view. Slide No. 12.
(d) Left mandible in dorsal view. Slide No. 12.
(e) Ditto, right mandible.
(f) Left antenna, in dorsal view. First and last (17th) seginents numbered.  Slide No. 12,
{g9) Pronotum, in dorsal view.
(k) Pronotum, in side view.

acl., anteclypeus; ant., antenna; ap. ¢., apical tooth of mandible; «t., anterior; lr., labrum;
it., left; ney~ing, first to third marginal teeth of mandibles; 1nd., mandible; :st., mesonotum;
mtt., metanotum: ol postelypeus; prt., pronotum; pt., posterior; #¢., right.

Prate XXX

Odontoternies horai Roonwal and Chhotani (sp. nov.). Soldier.
All figures are from a paratype soldier from bank of Nong-Priang stream, Khasi Hills {Assam,
India), coll. S. L. Hora, 20.i1.1923.
(@) Head and thorax, in dorsal view.
(b) Head and pronotum, in side view.
(¢) Labrum, in dorsal view.
(d) Left mandible, in dorsal view.
(e) Ditto, right mandible.
(f) Right antenna, in dorsal view. First and last (16th) segments numbered.
(9) Postmentum, in ventral view.
(h) Pronotum, in dorsal view.
(¢) Pronotum, in side view,

acl,, anteclypeus; ant., antenna; at.,, anterior; lr., labrum; /., left; md., mandible;
mst., mesonotum; /mit., metanotum; pcl., postelypeus; pmnt., postmentum; pri.,, pronotum; pi.,
posterior; r¢., right.

9
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Prate XXXI

Odontotermes horai Roonwal and Chhotani (sp. nov.), Worker.
All drawings are from paramorphotype workers from bank of Nong-Priang stream. Khasi Hills
(Assam, India), coll. S. L. Hora, 20.11.1923.

() Head and thorax, in dorsal view.

(b) Head and pronotum, in side view,

(¢) Labrum, in dorsal view. Slide No. 11.

(d) Left mandible, in dorsal view. Slide No. 11.

(e) Ditto, right mandible.

{f) Right antenna. in dorsal view. First and last (17th) segments numbered. Slide No.
11.

(g} Pronotum, in dorsal view,

(k) Pronoturn, in side view,

acl., anteclypeus; ant., antenna; «p. 5., apical tooth of mandible; «t., anterior; {r., labrum;
iz, left; my—mg, first to third marginal teeth of mandibles; md., mandible; »:st.. mesonotum ; mft.,
metanotum; pel., postclypeus; pret.. pronotum; gt., posterior; #t.. right.

Prate XXXII

Odontoterimes kapuri Roonwal and Chhotani (sp. nov.). Soldier.

Figures (a) to (¢) and (g) to (¢) are from a paratype soldier, and figures (d) to () are from the
holotype soldier. from Cherrapunji (Khasi-Taintia Hills District, Assam). coll. 4. P. Kapur,
24.x%ii.1958,

(@) Head and thorax, in dorsal view.

(b) Head and thorax, in side view.

(c) Labrum, in dorsal view.

(d) Left mandible, in dorsal view.

(e) Ditto, right mandible.

(f) Right antenna, in dorsal view. First and last (17th) segments numbered.
(9) Postmentum, in ventral view.

(k) Pronotum, in dorsal view,

(7) Pronotum, in side view.

acl., anteclypeus; an/., antenna; af., anterior; Ir., labrum; (i, left; #:.d.. mandible; met.,
mesonotum; it . metanotum; pel., postelypeus; pmt., postmentum; prt,, pronotum; 3t., posterior;
rt., right.

Prare XXXIII

Odontotermes kapurt Roonwal and Chhotani (sp. nov.), Worker.
All drawings are from paramorphotype workers from Cherrapunji (Xhasi-Jaintia Hills
District, Assam), coll. A, P, Kapur, 24.xii.1958.
(@) Head and thorax, in dorsal view.
(b) Head and pronotum, in side view.
(¢) Labrum, in dorsal view. Slide No. 9.
(d) Left mandible, in dorsal view. Slide No. 9.
(e) Ditto, right mandible.
(f) Left antenna, in dorsal view. First and last (19th) segments numbered. Slide No. 9.
(g9) Pronotum, in dorsal view.
(h) Pronotum, in side view.
acl., anteclypeus; ant., antenna; «p. ., apical tooth of mandible; at., anterior;lr,, labrum;
it., loft; my~mg, first to third marginal teeth of mandibles; md., mandible; mst., mesonotum;
miét,, metanotum; pcl., postelypeus; pre., pronotum; pt., posterior; r¢., right.
9B '
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Prate XXXIV

Microtermes imphalensis Roonwal and Chhotani (sp. nov.). Imago.
All drawings are from paratype imagos from Imphal Valley. Manipur {Eastern India), coll.
M. L. Roonwal, 1945.

(3) Head, in dorsal view.

(b) Head, in side view,
(¢) Labrum, in dorsal view. Slide No. 1.
(d) Left mandible, in dorsal view. Slide No. 1.

(f) Left antenna, in dorsal view. First and last {15th) segments numbered. Slide No. 1.
¢) Pronotum, in dorsal view,
h

)
)
(e) Ditto, right mandible.
)
)
) Pronotum, in side view.

(
(
acl., anteclypeus; ¢»f., antenna; ap. {., apical tooth of mandible; a7.. anterior; «., eye;

ft. p., fontanclle plate; Ir., labrum; Iz., left; my—uig, first to third marginal testh of mandibles:
md., mandible; oc., ocellus; pel., postelypeus; pt., posterior; 71., right.

Prate XXXV

Microtermes *1sae Roonwal and Chhotanti (sp. nov.), Soldier.
All figures are from the holotype soldier from Umsa Nonghkharai (Assam. India}, coll.
H. Khajuria, 11.xii.1956.
(a) Head, in dorsal view
() Head, in side view.
(¢) Labrum, in dorsal view.
(d) Left mandible, in dorsal view.
(e) Ditto, right mandible.
(f} Left antenna, in dorsal view. First and last (15th} segments numbered,
(9) Postmentum, in ventral view.
(2} Pronotum, in dorsal view.
(?) Pronotum, in side view.
(7) Foreleg, in dorsal view.
(k) Middle leg, in dorsal view.

acl., anteclypeus; a'il., antenna; at., anterior; Ir,, labrum; (i, left; 7., mandible; ,«l.,
postclypeus; 2mit., postmentum; gt., posterior; 7¢., right; tb. «r., tibial spur.

Prarte XXXVI

Microtermes unsac Roonwal and Chhotani (n. sp.). Worker major.
All figures are from the morphotype worker from Umsa Nongkharai (Assam. India}, coll.
H. Khajvria, 11.xi1.1956.
(@) Head and ihorax, in dorsal view.
(b) Head and thorax, in side view.
(c) Labrum, in dorsal view.
(d) Left mandible, in dersal view.
(e) Ditto, right mandible.
(f) Right antenna, in dorsal view. First and last (14th) segments numbered.
(9) Pronotum, in dorsal view,
(h) Pronotum, in side view.

acl., anteclypeus; ant., antenna; ap. ¢., apical tooth of mandible; at., anterior; ir., labrum;
it., left; m;—mg, first to third marginal teeth of mandibles; md., mandible; nst., mesonotum;
mit., metanotum; pcl., postelypeus; prt., pronotum; pt., posterior; 7¢., right.
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Prate XXXVII

Nasutitermes cherraensis Roonwal and Chhotani (sp. nov.). Soldier (major and minor).

Figures (2) to (¢) are of soldier major and from paratype soldiers; and figures () to (I) are of
soldier minor and from morphotype soldier, from Cherrapunji (Khasi-Taintia Hills District,
Assam), coll, 4. P. Kapur, 24.x1i.1958.

Soldier major :

(@) Head and thorax, in dorsal view.

{b) Head and thorax, in side view.

(¢) Labrum, in dorsal view. Slide No. 29.

(d) Left mandible, in dorsal view. Slide No. 29.

(¢) Ditto, right mandible.

(f) Right antenna. in dorsal view. First and last (13th) segments numbered. Slide No.
29.

(7) Postmentum, in ventral view.

(k) Pronotum, in dorsal view.

(¢} Pronotum, in side view.

Soldier minor:

{7) Head and thorax, in dorsal view.
(k) Head and thorax, in side view.
() Right antenna, in dorsal view,

ant,, antenna; at., anterior; ft. gl., fontanelle gland; ft. t., fontanelle tube; it.. left; md.,
mandible; /nsf.. mesonotum; ratl., metanotum; pri., pronotum; pt., posterior; rm., rostrum; rt.,
right.

Prate XXXVIII

Nasutiterines cherraensis Roonwal and Chhotani (sp. nov.). Worker.
Al drawings are from paramorphotype workers from Cherrapunji (Khasi-Jaintia Hillg
District, Assam), coll. 4. P. Kapur, 24,x11.1958.
(a) Head and thorax, in dorsal view.
{t) Head and thorax, in side view,
{¢) Labrum, in dorsal view. Slide No. 30.
(d) Lefi mandible, in dorsal view. Slide No. 30.
(e) Ditto, right mandible.
(f) Right antenna, in dorsal view. First and last (14th) segments numbered. Slide No.
30.
(9) Pronotum, in dorsal view.
(k) Pronotum, in side view.

acl., anteclypeus; ant., antenna; ap. t., apical tooth of mandible; «t., anterior; ir., labrum;
i, left; my-mg, first and second marginal teeth .of mandibles; md., mandible; mst.,
mesonotum; rntf., metanotum; pel., postelypeus; prt., pronotum; pt., posterior; ri., right.

Prate XXXIX

Nasutiteries garoensis Roonwal and Chhotani (sp. nov.). Soldier.

All figures are from paratype soldiers from Rongrengiri (Garo Hills District, Assarn, India),
coll. H. Khajuria, 9.1.1957.
{a) Head and thoraz, in dorsal view.
(b) Head and thorax, in side view.
(¢) Labrum, in dorsal view. Slide No. 23.
(d) Left mandible, in dorsal view. Slide No. 23.
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(e) Ditto, right mandible,

(f) Left antenna, in dorsal view. First and last (12th) segments numbered. Slide No,
23.

(9) Postmentum, in ventral view.

(h) Pronotum, in dorsal view.

(¢} Pronotum, in side view.

ant., antenna; at., anterior; ft. gl., fontanelle gland; fi. {., fontanelle tube; md., mandible;
it., left; mst., mesonotum; smit., metanotum ; prt., pronotum; pt., posterior ; rm., rostrum; rt., right.

Prate XL

Nasutitermes garoensis Roonwal and Chliotani (sp. nov.). Worker,
All figures are from paramorphotype workers from Rongrengiri (Garo Hills District, Assam,
India), coll. H. Khajuria, 9.1.1957.
(a) Head and thorax, in dorsal view.
(b) Head and thorax, in side view.
(¢} Labrum, in dorsal view. Slide No. 24.
(d) Left mandible, in dorsal view, Slide No. 24,
(e) Ditto, right mandible.
(f) Right antenna, in dorsal view. TFirst and last (13th) segments numbered. Slide No.
24,
(9) Pronotum, in dorsal view.
(h) Pronotum, in side view.

acl., anteclypeus; ant., antenna; ap. t., apical tooth of mandible; at., anterior; fz. p., fon-
tanelle plate; Ir., labrum; It., left; my-m,, first and second marginal teeth of mandibles; md.,
mandible; mst., mesonotum; mtt., metanotum; pcl., postclypeus; prt., pronotum; pt., posterior;
rt., right.

Prate XLI

Nasutitermes kali Roonwal and Chhotani (sp. nov.). Soldier,
All drawings are from paratype soldiers from Umsa Nongkharai (Khasi-Jaintia Hills District,
Asgsam), coll. H. Khagjuria, 25.xii,1956, ex ‘logs of wood’.
(a) Head and thorax, in dorsal view.
(b) Head and thorax, in side view.
(¢) Labrum, in dorsal view.
(d) Left mandible, in dorsal view. Slide No. 25.
(e) Ditto, right mandible.
(f) Right antenna, in dorsal view. First and last (12th) segments numbered. Slide No.
25.
(g) Postmentum, in ventral view.
(k) Pronotum, in dorsal view.
(¢) Pronotum, in side view,

ant., antenna; at., anterior; ft. gl., fontanelle gland; ft. t., fontanelle tube; lz., left; md.,
mandible; mst., mesonotum; mit., metanotum; prt., pronotum; pf., posterior; rm., rostrum; rt,,
right.

Prate XLIT

Nasutitermes kali Roonwal and Chhotani (sp. nov.). Worker.
All drawings are from paramorphotype workers from Umsa Nongkharai (Khasi-Jaintia
Hills District, Assam), coll. H. Khajuria, 25.xii.1956, ex ‘logs of wood’.
(a) Head and thorax, in dorsal view.
(b) Head and thorax, in side view.
10
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(¢) Labrum, in dorsal view, Slide No. 26.

(d) Left mandible, in dorsal view. Slide No. 26.

(e) Ditto, right mandible.

(f) Left antenna, in dorsal view. First and last (13th) segments numbered. Slide No.
26.

(9) Pronotum, in dorsal view,

(k) Pronotum, in side view.

acl., anteclypeus; ant., antenna; ap. t., apical tooth of mandible; at., anterior; Ir., labrum ;
it., left;; m,y-my, first and second marginal teeth of mandibles; md., mandible; mast., mesonotum ;
mtt., metanotum; pel., postelypeus; prt., pronotum; pt., posterior; rt,, right.
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