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I-INTRODUC'rlON 

(a) General 

Kalotermitidae is a primitive family of termites and consists of essentially wood-inhabi­
ting forms. It is thus ,of great economic importance. The species of the family excavate 
irregular, longitudinal galleries in branches of trees and logs of wood, structural timbers, 
etc. ; generally dead wood is attacked, but occasionaly the infection spreads to the adjoining 
living portions of the wood. They do not have any connection with soil nor do.Jihey construct 
any termitaria. 

The species of the genus Gryptotermes are serious pests ~f structural timbers in buildings, 
furniture, etc., and are essentially coastal termites. Due to their habit of infesting wooden 
articles and structures, many of these species have become distributed, through artificial 
agencies, along the coasts of many countries. 

Roonwal and Sen-Sarma, (196<1) have recently revised the oriental species of the genera 
Kawtermes and N eotermes of the family Kalotermitidae. The present work includes the 
revision of the oriental Gryptotertnes and here I have described in detail and illustrated all 
thE} species (including a new species, Gryptotermes roonwal1") so far reQorded from this region. 
The types of the most of~the species and those of the several of the synonyms, were examined. 
The zoog~ography and the phylogeny of the genus is also discussed. The following 10 
species are dealt with :-brems (Walker); cynocephalus Light; ileclicis Tsai and Chen; 
domesticus (Haviland); audleyi Banks; hamlandi (Sjostedt); perforans Kemner; roon-walt 
sp. n. ; sumatrensis Kemner; and thailarulis Ahm~d. 

Many of the species have been described under various names; the synonymy of each 
species, therefore, for convenient reference and to avoid confusion, is arranged under the 
subheadings of different names by which a particular species has been referred to in the 
literature. The subheadings are arra~ed alphabetically and the references under each are 
in chronological order. 
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(c) Abbreviations usea 

The following abbreviations have been used throughout :­

A.lJl.N.H., American Museum of Natural History, New York. 
B.~l., British Museum (Natural History), London. 

coll., collected by. 
det., determined by. 
ex., from or out of. 
F. O. No., Field collection nUlnber. 
F.R.I., Forest Research Institute, Dehra Dun. 
1m., imago. 
}."y., nymph. 
Pw., pseudoworker. 

Q., queen. 
S., soldier. 
Stat No., Collecting Station Number. 
U.S.N.M., United St.ates National Museum, Washington. 

Z .. S..l., Zoological Survey of India, Calcutta. 

II-SYSTEMATIC REVISION, PHYLOGENY AND ZOOGEOGRAPHY, ETC., OF ORIENTAL 
CRYPTOTERMES 

1. General Remarks, Zoogeography, etc. 
(a) General fP;mark.s 

The genus Oryptotermes was first recognised by Banks 1906, to include his new species, 
Oryptotermes cavifrons, from Florida. Subsequently some authorities (Holmgren, 1910-
1913 ; Emerson, 1925, 1928; Bathelier, 1927; Light, 1933; Snyder, 1934; Hare, 1937; 
and Hil1, 1942) regarded O·ryptotermes as a subgenus of I{awtermes (Galotermes of some). It 
is now generally recognised as a full-fledged genus of the family Kalotermitidae. 

Snyder (1949) recognised 27 species in the genus and Emerson (1955) reoognised 33 
species (including 11 new ones) from the world. Krishna (1961) in his recent study of the 
Kalotermitidae has recognized only 23 species in this genus, and I have followed him in this 
respect. Tsai and Chen (1963) and Ahmad (1965) have described two species recently 
and I have further added a new species, thus bringing the total to 26. 

(b) Zoogeography and ~istribution (Text-fig. 1 ; Ta,ble 1) 

Species of genus Gryptote·rmes ar~ essentially coastal termites except for a few records 
of some species found further inland (Emerson 1952; Chhotani 1963). The general range of 

.distribution of the genus is approximately 33° N. lat. to 35° S. lat. throughout the· tropics. 
But records of the occurrence of Gryptotermes are available from as far North as California 
and Washington, D. C. in the United States and England in Europe, which probably are 
cases of accidental introductions. Many of the species are cosmotropical which is mainly 
due to their habit of infesting wooden articles, structural timbers, etc., this makes thew 
easily transportable through the agency of man and other artificial agencies. 

The 26 species are distributed in the various zoogeographical regions as follows :-. 
Australian" (1 common with other regions), Ethiopian 5 (3 common with other regionll). 
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Indo-Malayan 10 (5 common with other regions), Malagasy 3 ( 1 common with other regions), 
Nearctic 2 (both common with other regions), Neotropical 9 (5 common ,vith other regions), 
Papuan 7 (4 common with other regions) and 1 from unknown region. The genus is well 
represented in the Neotropical (34'60/0) and the Indo-Malayan (38.46%) regions. Due to the 
distribution of the same species in more than one region, SOine species have been described 
under different names from time to time, thus giving rise to several synonymies and conse­
quent confusion in the literature. 

60 

13S· tlS 

TEXT-FIG. I.-Map of the world, showing distribution of genus Cryptolermes. 

(0) Phylogenetic position 

Th~ origin of the family Kalotermitidae seeins to be from Mastotermes-type ancestors 
as is evidenced by morphology, biology and the intestinal flagellates. The imago-worker 
mandibles (Ahmad, 1950) of Mastoterme.s darwiniens1's .Froggatt., the only living species of 
the family Mastotermitidae, and those of the Kalotermitids are strikingly similar. The other 
common morphological character is the presence of spines on middle tibia of both Masto­
termes ilarwiniensis Froggatt and some of the fossil and living Kalotermitids. The presence 
of the intestinal flagellates of the genus Metadevescovina in both Mastotennes and many of 
the Kalotermitids (Kirby, 1945), and the biology of both these families further confirm 
this origin. 

The genera Oryptotermes and Prooryptoter'mes, in both of ,vhich the median vein of the 
wings curves up to meet the radial sector, fall in a single group. The iIna,go-worker Inandi­
bles (left mandible ,vith the shortened posterior margin of 1st marginal and the elongated 
anterior margiD. of the 2nd marginal tooth and right mandible ,vith a long posteriQr margin 
of the 2nd marginal) confirm the above grouping. The group seems to have branched out 
separately and Gryptotermes appears to be the more highly evolved of the two. Although 
the imago of G'ryptotermes is similar to that of Procryptotermes and does not show any higher 
evolutionary characters, but its soldier, with highly phragmotic head and the short 3rd 
antennal segment, indicates that Oryptotermes is more highly evolved. The other closely 
allied genera are Allotermes, Margin~:te.,mes, Paur~termes, B~corn#e'rmes and Ep1caloter'1'nes. 

(d) Previous work on Oriental Cryptotpl'mes 

The first record of a Oryptotermes in the Indo-Malayan Region is that of Havila.lld 
(1898) who described O. dom,esticus (his Oalotermes domestic1ts) from Singapore and Sarawak 
(Borneo). Holmgren (1912) described Galoterrnes (Oryptotermes) formosae from Botel­
Tobago (Formosa) and later (1913) recorded 3 species from the Oriental Region (domesticu8 
Haviland, formosae Holmgren and a Dew species, Galotermcs (O"'!Ipototermes) Jacobsoni 
from Java), 
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Oshima (1912, 1913, 19.L4) described Oalotermes (Gryptotermes) kotoensis, Oalotermes 
(Gryptotermes) oga~~wai'ensis and Galo.termes (Gryptotermes) d~ntatus from Botel Tobago 
Island, OgasawaraJIma Island and Talhoku, Formosa, respectIvely, all of wh.ich are now 
regarded as synonyms of C. domesticu8 (Haviland). 

Light (1921) described another two species from the Philippines, namely, Gryptotermes 
cyn<?cep}talus and Planocryptotfffmes nocens, the latter being now regarded as a synonym of 
O. itudleyi Banks. Later on (1924) he described Gryptotermes ca?npbeUi which is now regarded 
as a synonym of G. domesticus (Haviland). 

Kemner (1930, 1932) described Gryptotermes surnatrens'is from Sumatra and O. perforans 
from Ceylon, respectively. In the latter contribution he also described Planocryptotermes 
primus from Ceylon, ·which has now been regarded synonymous with. O. dudleyi Banks. 
He further (1934) described two more new species from Java, namely, Oryptotermes buit­
enzorgi and Gryptotermes (Planocryptotermes) javanicus which are now regarded as synonyms 
of O. cynocephalus Light and O. dudleyi Banks, respectively. Snyder (1934) described 
a new species, Kaloteft'mes (Oryptotermes) bengalensis, from IndIa; this is now regarded as a 
synonym of O. havilandi(Sjostedt). In his world catalogue, Snyder (1949) has recorded 7 
species of Gryptotermes {rom the Indo-Malayan Region. Rattan La} and Menon (1953) 
record 3 species from the Indian Region. Ahmad (1958) has given a key for identification 
of the Indo-Malayan Gryptotennes, and includes 6 species. Recently Tsa.i and Chen (1963) 
and Ahmad (1965) have desnribed G. decliv~·s from South China and G. thailandis from 
'L'bailand, respectively. 

(e) Distribution qf Gryptoterrnes speci8s in fJI,e Oriental 'region and their probable origi~ ana 
dtspersion (Text-fig. 2) 

Genus Oryptotermes is represented in the Oriental Region by ten species, namely, brevis 
(Walker), cynocephalus Light, decUv1·s Tsai and Chen, domest1~cus (Haviland), iludleyi Banks, 
haviland?· (Sjostedt), perforans Kemner, roonwali sp. n., sU'm(Jtrensis Kemner and thailatulis 
Ahmad. Of these 10 species 5 (50 per cent: i.e., decUvis, perforans, roonwali, 8uma­
trensis and tha1·lanilis) are endemic to the region. 01'yptotermes decllvis Tsai and Chen has 
been reoently described from South Cbina, cr. perJorans is known from Ceylon, O. roonwali 
sp. D. from South India, O. sumatrensis from Sumatra and O. tha1'landis from Thailand. 
It is not unlikely that these species may be discovered in other parts of the Oriental Region 
and also in other zoogeographical regions sincp species of Oryptotermes are easily transpOtt­
able from one place to another. 

Of the non-endemic species O. b1'ev1:s is re(orded only from Hongkong in the Oriental 
Region, and is mainly Neotropical. O. cynocephalus occurs in the Philippines and Java, 
and is also recorded from New Britain Island in thl9, Papuan Region. O. aomesticus, which 
is widely distributed in the Oriental Region (e.,g., Ceylon, India, Indonesia, Formosa, Mala­
yasia, Singapore, Thailand and South China), is also commonly distributed in the Papuan 
Region and there is a single record of the species from the N eotropical Region (Panama). 

It is difficult to say, with definiteness, as to which are the native habitats of the 
various species of Oryptotermes, and the fo11owing remarks about their place of origin and 
dispersion are based on the present-day distribution records only :-

The native habitat of O. brems seems to be the Neotropical Region where it abounds, 
the single record of the species in the Oriental Region and some distribution records in tbe 
Ethiopian.!1nd Papuan regions would seem to suggest that the species was probably intro­
duced in th~$e regioul:> from the Neotroltical, rather than the Chinese origin as suggested by 
Light (1931) tor o. piveatus wbich is a synonym of O. brevis. 

The record of O. cynoceplzalus from New Britain I@land seems to be a case of introduc­
tion from the Oriental Region. The native habitat of O. ilomesticus is probably the Oriental 
or the Papuan Region where it is common. It bas been jntroduced to the NeotropicaJ 



CHHOTANI: Taxonomy, Zoogeography and Phylogeny of the Genus Cryptotermes 5 

Region (Panama). O. dudleyi Banks is quite common in the Oriental, Ethiopiall: and the 
Neotropical Regions and it is difficult to say anything definitive about its native habitat 
and disparsions. 

lJr 
o /~ 

Cryptotermes 

o 
It 30 

o· CD brevis • ha vilandi ". o· ~ ~ 0 .~r&. .. ~ 
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... ~~- ... --~ 
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TEXT-FIG. 2.-Map of the Indo-Malayan R~gion, showing distribution of the Indo-Malaya.n species of genus 
Oryptotermes. 

O. havilanili is probably the only species known to occur in a semi-wild state in Indi.a 
and Ceylon, but the native habitat of this species seems to be the Ethiopian Region where it IS 
common and whence it probably got dispersed to the Oriental, Malagasy and Neotropical 
Regions. 

(f) Note on Cryptotermes cynocephalus Light 

Oryptotermes cynocephalus was described by Light (1921) from the Philippines and was 
desoribed again under a different name, Gryptotermes buitenzo'rgi n. sp., by I(cmner (1934) 
from Java. Ahmad (1953) recorded this species from Ceylon on the basis of a collection 
from Colombo; I have examined these latter specimens and have found them to be identical 
wjth the types of Oryptotermes perforans Kemner, also from Colombo. The record of O. 
cynocephalus from Ceylon is, therefore, evidently based on wrong determination, and the 
species is thus known only from the Philippines, Java (Indonesia) and New llritain Island. 

(9) Note on Cryptotermes jacobsoni Holmgren 

Holmgren (1913), described Galotermes (Gryptoterrnes) jacobsoni frolH Java, and plar.cd 
it near o. domesticus (Haviland) and Galotermes (Gryptotcrmes) fo'rmosa~~ I-Iolmgren from 
Formosa. Later on (1914), he recorded it from East Sunlat.l'R also. Light (1937) and 
Snyder (1949) regard this species as a synonym of Gryptotcrm'~8 dudleyi Banks; this is e.vi­
dently a mistake as G. iltttdleyi was described by Banks (1918) lnuch Ja/ter than O. jacobsoni 
of Holmgren (1913). I have not been able to prooure the origina.l material of jacobsoni 
for comparison and am, therefore, unable to give a definite opinion regarding its status. 
Krishna (1961), does not include it in his list of Gryptoterrnes. 
2 Z.S.I./68 2 
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2. Systematic Account 

Genus Cryptotermes Banks 

(i) Genus Gawtermes Hagen (in part) 
1858. H. A. Hagen, Linn. Ent., Berlin, 12, pp.31·38. 
1858. H. A. Hagen, Catal. Specimen8 Neuropterou8 In8ect8 Brit. Mus., London, pt. 1, p. 1. 
1898. G. D. Haviland, J. Linn. Soc. Lond., London, 26, pp. 371, 373. 
1904. J. Desneux, Genera Insectorum, Fasc. 25, Termitidae, Brussels, pp. 20-24. 

~ii) Gen US Gryptotermes Banks 
1906. N. Banks, Ent. New8, Philadelphia, 17 (9), P. 336. Type of genus: Cryptotermes cavifrons Bania. 
1919. N. Banks, Bull. MU8. Compo Zool. Harv. CoIl., Cambridge (Mass.), 62 (l0), p. 476. 
1920. N. Banks and T. E. Snyder, Bull. U. S. nation .. lIfus., Washington, No. 108, pp. 7, 16,,35. 
1921. C. Fuller, 8. Afr. J. nat. Hi8t., Pretoria, 3 (1), pp. 19,22- 24,29. 
1921. S. F. Light, Philipp. J. Sci., Manila, 19 (1), p. 36. 
1922. T. E. Snyder, Proc. U. S. nation. Mus., Washington, 61 (Art. 20), pp. 12-13. 
1924. S. F. Light, China J. Sci. Arts, Canton, 2 (1-4), p. 52. 
1926. Y. Sjostedt, K. Sv. Vet. Akad. Hand., Stockholm, (3) 3 (1), pp. 22,23,28. 
1930. S. F. Light, Philipp. J. Sci., Manila, 42 (1), pp. 15, 16, 18. 
1931. S.F. Light, Lignan Sci. J., Shanghai, 7, (1929), p. 586. 
1934. N. A. Kemner, K. Sv. Vet. Akad. Bandl., Stockhclm, (3) 13 (~), pp. 30, 44, 45 •. 
1935. C. F. Wu, Oatalogu81nsectorum Sinensium, Peiping, p. 217. 
1949. P. Cachan, Mem. Inst. Sci. Madagascar, Tananarive, (A) 3 (2), pp. r.so; ISo, l'8!1, WO~ 213. 
1949. T. E. Snyder, Smiths. misc. Coll. Washington, ll2, pp. 38, 359. 
1949. P. P. Grasse, Traite de Zool., Paris, 9, p. 5.3J. 
1950. M. Ahmad, Bull. Amer. Mus. nat. Hist., New York, 95 (Art. 2), pp. 44, 50. 
1950. W. G. H. Coaton, J. ent. Soc. S. Africa, Pretoria, 13, pp. 4,28. 
1951. A. E. Emerson, Rapp. Ann. (1949) Inst. ReoTIr. So1,. Afr. Cent., Brussels, pp. 1.56t 157 .... 
1952. A. E. Emerson, Bull. Amer. Mus. nat. Biat., New York, 99-(Art. 3); pp. 218,219-
1955. H. Weidner, In: Schmidt's Die Termiten, Leipzi€" pp. 46,48, 68. 
1955. A."E. Emerson, Fieldiana (Zo l.), Chicago, 37, pp. 472,478,487, 490,492,508. 
1957. W. V. Harris, Malayan nature J., Kuala Lumpur, 12, p. 25. 
1958. M. Ahmad, Biologia, Lahore, 4 (1-2), pp. 35,36,53. . 
1960. M. L. ROONWAL & P. K. Sln~Sarma, Oontribution8 to the Systematic.'l of Oriental TermiteB,_New Delhi,.pp •. 91,. 98. 

1961. K..K.rishna,Bull.Amer.Mus.na.t.Hist.,NewYork,122.(Art.4),pp. 314,315,316,317,3:79-382,383,384,385, 
388 and 389. 

(iii) Subgenus Gryptotermes Banks 
1910. N. Holmgren, Zool. Anz .. LeipZig, 35 (9-1O}, p. 285. 
1911a. N. Holmgren, K. Sv. Vet. Akad.llandl.,Stockholm,46 (6)0 pp. 53, 55,58,60, 6l. 
1911b. N. Holmgren, Zool. Anz., Leipzig, 37, p. 549. 
1913. N. Holmgren, K. Sv. Vet. Akad. Bandl., Stockholm, 50 (2), pp. 37,46. 
1925. A. E. Emerson, Zoologica, New York, 6 (4), p. 326. 
1927. J. Bathelier, Faun. Colon. Franc., PariS, 1 (4), p. 127. 
1928 •. A. E. Emerson, Bull. Amer. MU8. nat. Bi8t., New York, 57 (Art. 7), pp. 405,412,418. 
1933. S. F. Light, Calif. Univ. publ. (Ent.), Berkeley, 6 (5), p. 82. 
1934. T. E. Snyder, Indian For. Ree. (Ent.)., Delbi, 20 (11), pp. 24, 27. 
1934. N. A. Kemner, K. Sv. Vet. Akad. Bandl., Stockholm, (3) 13 (4), p. 45. [Subgenus Cryptotermes 8. atr.] 

1937. L. Hare, Ann. ent. Soc. America, Columbus (Obio), 30'(3), pp. 461, 474, 4'15. 
1942. G. F. Hill, Termites (l.sopte.ra) from the Australian Region, Melbourne, pp. 7,65-66. 
1948. T. E. Snyder, Our Enemy the Termite. New York, pp. 232, 234, 2~5. 

(iv:) Genus/Subgenus PlanocrYlJtotermes Light. 
1921. S. F. Light, Philipp. J. Sci., Manila, 19 (1), pp. 41-42. 
1928. A. E. Emerson, Bull. Amer. JJlu8. nat. Rist., New York, 5-7 (Art. 'I), p. 4..(1). 
1930. S. F. Lj~ht, Philipp. J. Sci .. Manila, 42 (J), pp. 15, IG. 18. 

1934. N. A. Kemner, K. Sv. Vet. Akad. Handl., Stockhohn, (8) 13 ',4), pp. 30; 37. 
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(v) Subgenus Lobitermes Holmgren (in part) 
.1933. s. F. Light, Oalif. U-niv. Publ. (Ent.), Barkeley, 6 (5), pp. 82, 101. 

(vi) Genus Procryptotermes :Holmgren (in part) 
194:9. T. 'E. Snyder, Smiths. misc. Co.ll., Washington, 112, p. 36. 

(a) Oharacters of genus Cryptotermes Banks 

IMAGo.-Head-capsule without eyes subsquarish; sides subparallel; posterior margin 
round. Epicranial sutures present 0 Eyes small, round or broadly oval. Ocelli oval, 
generally touching the eyes, sometimes separated slightly. Antennae with 13-18 segments. 
Clypeus subtrapez?idal ; ~nte- and. postclypeus no~ clearly dema!cated. La?rum broader 
than: long. MandIbles wIth an apIcal and 2 margInal teeth; apIcal finger lIke and long ; 
1st marglnal short; anterior margin of 2nd marginal of left mandible about twice as long 
as the posterior margin of 1st; posterior margin of 2nd marginal of right mandible one-and­
a-ha1f times to twice the length of ,molar plate. Pronotum narrower, as wide as, or slightly 
broader than head with eye~. Legs with 3 apical spurs on each tibia; tarsi 4-jointed; 
an arolium present in the majority of species. Wings pO.nctate, hairy on margins and on 
scales; all 'Veins except median in hindwing arising independently; costa, subcosta, radius 
and radial-sector thickly chitinised, and median and cubitus weakly chitinised; costa 
bondering the anterior margin; subcosta in forewing short, thick and meeting the costa a 
little outside scale, absent in hindwing ; radius in forewing fusing with costa at about one­
third to middle of wing-membrane, and in hindwing at about middle or a little beyond the 
middle '; radial sector running upto the distal tip of wing, with 3-10 branches to the costa ; 
median arising independently from scale in forewing, but from radial sector outside scale in 
hind wing , running medially between radial sector and cubitus and curving up to meet the 
former beyond the middle; oubitus running medial1y to distal end and with 10-15 branches 
to posterio.r margin. Abdomen long. Cerci 2-jointed. 

SOLDIER.-Head-capsule generally dark brown, almost black in front; short, thick 
and phragmotio; rough in the region of frons, vertex and sides, in some species; 
frontal.area sharply s10ping either at right angle or a Jittle less than a right angle, sometimes 
overhanging; with a thick frontal ridge between frons and vertex; generally with 2 horn­
like weak to prominent tubercles on either side-the dorsal one a projection flom frons near 
the lateral hind corners of postclypeus, and the ventral one a prolongation of ventral genae, 
sometimes either of them or both absent; frons generally in curved ; vertex behind frontal 
ridge somewhat depressed medial1y. Eyes generaJIy present, one on either side; unpig­
mented. Ocelli absent. Antennae with 11-15 segments. Clypeu8 subtrapezoidal, only 
sometimes cleaTly demarcated from frons. Labrum subtriangular or tongue-shaped, 
pointed in front.· Mandib1es generally short, thick and humped basally at outer margins, 
sometimes somewhat longish; -either weakly denta.te or without dentition. Postmentum 
broad posteriorly. Pronotum broader than long; as wide as or slightly narrower than head­
capsule; anterior margin concave, wavy or serrate and emarginate medially. Legs short; 
apioal tibial spurs 3 ': 3: 3. Tar5i 4-jointed. Abdomen elongate. Cerci 2-jointed. 

PSEuDowoRKER.-Head-oapsule subcircular, broader than its length to base of 
mandibles; eyes present; ocelli absent. Antennae short, with 10-15 segments; segments 
either flat and broad or broadly pyriform. Postclypeus flat. Mandibles as in i~go. 
Pronotum sub-rectangular; anterior margin weakly to deeply oonoave. Legs short; apical 
tibial spurs 3: 3 : '3. Tarsi 4-jointed. Abdomen elongate; celci 2-jointed. 

(b) Keys for identification of the Oriental species of genus C1YFtotermes 

The image caste in Oryptotermes does not provide good morphological characters and 
unless col1ectiQns are ~ssociated with soldiers they are difficult to identify on imagos alone. 

No specimens of O. aeclivis Tsai and Chen and O. th.a1'landis Ahulfl.fl were ava~lable to 
me for stiudy and these specieA, therefore, are not included in thrse key. 
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(~") Key to imagos 

The imagos of nine out of ten Oriental species are known. The specimens of O. declivis 
Tsai & Chen and O. tha,iZandis Ahmad were not available to me; the other seven species 
are keyed as follow/;:-
1(4) Smaller species: Head-width with eyes 0·77-0·85; head length to tip of labrum 1·0-1·07, to lateral base of mandibles 

0·80-0·83 mm. Distance between eye ann lower margin of head smaD (0·11-0'13 mm.). 

2(3) Darker and slightly larger species: Head-capsule brown to dark reddish brown. Eyes larger and ocelli smaller (maximum 
diameter of eyes 0·29; and of ocelli 0·08 mm.). •. . . .. .. • . . . .• 1. O. eynocephalu8 Light 

3(2) 

4(1) 

5(6) 

Paler and slightly smaller species: Head-capsule brownish yellow. Eyes smalier and ocelli larger (maximum diameter 
of eyes 0·27; and of ocelli 0·10 mm.). .. ., .. •. .. ., .. •. .. 2. O. perJO'f'an8 Kemner 

Larger species: Head·width 0'90-1·17; head-length to tip of labrum 1·20~1·40, to lateral base of mandibles 0·87-
1'10 mm. Distance between eye and lower margin of head large (0'15-0·20 mm.). 

Head wide (width with eyes 1·0b-l·17 mm.). .. 3. O. brevis (Walker 

6(5} Head generally narrow (width with eyes 0·90-1·10 mm.). 

7(8) Eyes large, maximum diameter 0·35-0·37 mm. . . 4. O. 8Umatrensi8 Kemner 

8(7} Eyes generally small, maximum diameter 0·27-0·33 mm., rarely more (0'37 mm~ in 2 examples.of O. dO~8ticu8 from the 
P apuan Region). 

9{lO) Ocelli farther from the antennae (minimum ocellus-antennal distance 0·17-0·19 mm.). 5. o. aUdleyi Banks 

10(9) Ocelli nearer the antennae (minimum ocellus.antennal distance 0·13.--0·17 mm., rarely 0·17 mm.). 

11(12) Sides of head-capsule incurved in region of eyes; eyes generally smaller (maximum diameter 0·27-0·30 mm., rarely 
above 0·30). ........... . .. .. .. .. .. 6. O. clome8ticu8tHaviland) 

12(11) Sides of head. capsule substraight in region of eyes; eyes generally larger (maximum 
diameter 0-30-0·34 mm.). " .• .. 7. O. havi7.andi (Sjostedt) 

(ii) Key to soldiers 
1(2) Head-capsule with only the ventral tubercle (i.e., horn-like projection of ventral genae) prominent, the dorsal one very 

weak. Frontal ridge of head strongly projecting in front medially, reaching beyond base of mandibles (index Maximom 
length of head upto frontal ridge/Length of head to base of mandibles 1'10-1·25) and making an angle of less than 90° 
with mandibles. " 1. O. domesticu8 (Haviland) 

2(1) 

3(4) 

Head-capsule with both the tubercles (i.e., horn-like projection of ventral genae and the projection from frons near the 
lateral base of postcylpeus) prominent. Frontal ridge of head not projecting in front medially, laterally sometimes 
weakly projecting in front (index Maximum length of head upto frontal ridge/Length of head to base of mandibles 0·85-
1'05), and making an angle of generally more than 90° with mandibles. -

Head.capsule and frontal ridge strongly wrinkled and roughened. .. 2. O. brevis (Walker) 

4(3} Head-capsule and frontal ridge smooth, vertex sometimes slightly roughened. 

5l6) Larger species (head-length to lateral base of mandibles 1·60-1·80 mm.; maximum width of head 1·12-1,43 mm.). Man­
dibles longish and with prominent dentition; frontal ridge weak and strongly pushed baok medially. 

.. 3. O. dudleyi Banks 

6(5} Smaller species (head-length to lateral base of mandibles 0·83-1·47 mm.; maximum width of head 0'90-1·35 mm.). 
Mandibles short, thick and with weak dentition; frontal ridge prominent and not strongly puqhed back medially. 

7(8) Frontal ridge with a deep median cleft. 

8(7) Frontal ridge without a median cleft. 

. . 4. O. 8umatrenais Kemne r 

9(10) Ventral tubercle (i.e., hom-like projection of ventral genae) large, a little longer than the dorsal one and visible in dorsal 
view 01' bead. Head larger (length to base of mandibles 1·13-1·47 mm., maximum width 1·10-1·35 mm.). 

.. 5. O. havilandi (Sjo$tedt) 

10(9) \-entral tubercle small, shorter than the dorsal one and not visible dorsally. Head smaller (length to base of mandibles 
0·83-1·10 mm.; maximum width 0·75-1·03 mm.). 

11(12) Frontal ridge gradually raised in front, not ribbon-like; frons deeply concave; vertex comparat/j"Ol.r rough. Head 
smaller (length to base of mandibles 0·83; maximum width 0·75-0·90 mm.). .• .. 6. O. cynocephalu8 Light 

12{1l) Frontal ridge ribbon-like; frons weakly conoave;' vertex oomparatively smooth. Head larger (length t:> base of 
mandibles 0·97-1·17; maximum width 0·90-1'03 mm.). 

13(14) Fr~ntal ridge thick and prominently raised; mandibles strongly hum1?ed basally on outer margins; head.capsule thiok, 
height of he~d more as compared to length and width (indbK Height/Length tf) base of mandibles~ 0'78-0·82; Heightl 
Maximum WIdth 0·82-0·88). Head smaller Oength to base of mandibles 0·97-1·03; maximum WIdth O·90-1·00mru.). 

7. O. perforans Kemner 

'14(13) Fro.ntal ridge thin, flat and weakly raised; mandibles weakly humped basally on outer margins; head.oapsule thin, 
helg~t of he~d JE'S~ o.s compat'cd to length and width (index Height/Length to base of mandibles 0·71-0·73; Height 
¥.AXlmum wldth ()·'1~-, 0'80). Head larger (length to base ofmandiLles 1,10-1·17; maximum width 1'00-1·03 mm 

8 .. O. 'tJOnwali ap, ,. . 
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(i) Termes brevis Walker 

3. Descriptions of Species of Cryptotermes 

1. Cryptotermes brevis (Walker) 

(Text-figs. 3 & 4; and Tables 2-4) 

1853. F. Walker, List Specimen8 Neuroptel'Ous Insects Brit .. Mus., London, Part III, p. 524. 1m. Type-locality 
(West Indies). 

(ii) Oalotermes brevis (Walker) 
*1853. H. A. Ha.gen, Bericht Konigl. preuss. Akad. Wiss., Berlin, p. 68. 

Jamaica 

1858. H. Hagen, [inn. Ent., Berlin, 12, pp. 68-70, pI. 2, fig. 6; pI. 3, fig. 5. 1m. Jamaica; Cuba; St. Thomas; Brazil; 
Mexico ; Ce>ntral America.; and St. Fe de Bogota. 

*1858. H. A. Hagen, OataZ: Specimens Neuropterouslnsccts Brit. MU8. ,London, Part I, p. 10. 
1860. H. Hagen, Linn. Ent., Berlin, 14, p. 101. 
1904. J. Dexneux, Genera bMert .... B-russelEl. Fasc. 25, Termitidae, p. 23. 
1915. J. Dexneux, Ooll. Zool. Bq,t'on. Edm. de l·Jpfys Longrhamps, Fasc. 3, pt. 3, p. 6. 

(iii) Oalotermes (Gryptotermes) brevis (Walker) 
1911. N. Holmgren, K. Sv. f et. Akad. Handl., Stockholm, 46 (6), p. 55. America. 

(iv) Gryptotermes brevis (Walker) 
_ 1919. N. Banks, Bull. Mus. Oomp. Zool., Cambridge (Mass.), 62 (10), p. 476. Dominica: St. Thomas; Landet. Cuba: 

Cayamas; Santiago de las "egas. 
1920. N. Banks and T. E. Snyder, Bull. U. S. nation. Mus., WaShington, No. 108, p. 14A. Dominioa: St. Thoma!.4. 

West Indies: Jamaica. Cuba: Santiago de las Vegas; Cayamas. South and Central America; Mexico; 
and Key West (Florida, O:S.A.). ' 

1921. D. T. Fullaway, Proc. Hawaiian ent. Soc., Honolulu, 4 (3), pp. 456-45.7. Hilo (Hawaii). 
1922. T. E. Snyder, Proc. U. S. nation. Mus., Washington, 61 (Art. 20), p. 13, pI. 5, fig. 20 (wing). U. S. A.: Key 

West; and Miami. 
1924. T. E. Snyder and J. Zetek, Bull. U. S. Dept. Agric., 'Washington, No. 1232, p. 21. U. S. A. : Miami (Florida). 
1933. F. P. Jepson, Oeylon J. Sci., Colombo, 3 (l), pp. 26,27. Central America and Caribbean: Ba.rbados Is. ; Cuba; 

Dominica; Haiti; Jamaica; Mexico; l'uerto Rico; St. Thomas. U. S. A.: FJorida; Louisiana.. South 
America: Brazil; British Guiana; Venezuela. 

1934. T. E. Snyder, In: Termites and Termite Oontrol (Ed. C. A. Kofoid), pp. 269, 270, 272, 751. U. S. A.: Key 
West; Miami; New Orleans; Palm Beach; and Tampa. Also 'Vcst Indies; Mexico; Central America; South 
America; and South Africa. 

1934. S. F. Light, In: Termites and Termite Oontrol (Ed. C. A. Kofoid), pp.137, 206-207, 208, 335, 336, 337,338. Mexico: 
Eastern coastal plain; Colima. Also West Indies; Central America; South Amcrica (as far South as Kartabo 
in British Guiana); and U. S. A. 

*1938. G. N. Wolcott, Ann. Rept. P. R. agric. expo Sta. (1936-37), Mayaguez, \Vashington, pp. 83-84. Puerto Rico. 
*1939. R. W. E. Tucker, Barbados Agric. J., 8 (2) pp. 56·60~ Barbados Islands. 
*1939. L. F. Martorell, J. agric. Univ. P. R., San Juan, 23 (4), pp. 184-185. South America: Aragua; and Venezuela. 
*1940. S. J. Saint, Ann. Rep. Barbados Dept. Sci. and Agric. (1939-40), Bridgotown, pp. 9-10. Barbados Islands. 
*1940. H. D. Lopez-Penha, Rev. agric. Dominican Republic, 31 (132), p. 449. Dominica. 

1941. H. Kirby, Univ. Oalif. Publ. (Zool.), Berkeley, 45 (1), p. 54. Colima (Mexioo); Puerto Rico; Lima (Peru). 
Protozoa. 

*1942. K. A. Bartlett and H. K. Plank, Ann. Rep. P. R. Agtic. expo Sta. (1941), Mayaguez, \Vashington, pp.19-23. Puerto 
Rico. 

1942. H. Kirby, Univ. Oalif. Publ. (Zool.), Berkeley, 4S (3), p. 186. Colima (Mexioo) ; Puerto Rioo; Lima (Peru). 
Protozoa. 

1943. A. E. Emerson and E. M. Miller, Ent. Ne1ll8, Philadelphia, 56 (8), pp. 185, 186. Florida (U.S.A.). 
*1946. G. N. Wolcott, Bull . .P. R. Auric. eXpo sea., Mayaguez, Washington, 68, pp. 1·29. Puerto Rioo. 
*1948. W. G. H. Coaton, Bull. S. Africa Dept. Agric. (Ent.), Pretoria, No. 290, pp. 1-18. South Afrioa: Durban; 

Uafa Beach; and Port Elizabeth. 
1948. T. E. Snyder, Our Enemy the Termite, pp. 13, 24, 63·64, 86, 188·189. Baha.mft blanus (Caribbean Sea) and 

Florida (U.S.A.). 
1949. W. Q. H. Coaton, J. ent. Soc. S. Afr., l)retol'ia, 121 p. 16. S. Africa. 

1949. T. E. Snyder, Smitka. m~8c. Coll., Washington, 112, p. 39. U. S. A.; 'Wost Indies; Middle and S. Amorioa 
Midway lsI., thru Terr.; Hawaii and Fanning lsl. .to MarquosILH lId.; China; }'jji ; B. Africa. 

*Not seen in original. 
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1949. A. E. Emerson, 2nd Rapp. Ann. 1. R. S. A. C. t Brussels, p. 158. South Africa.: Durba.n; !fafa. Beach; and 
Por{ Eliza.beth. 

1950a. W. G. H. Coaton, Bull. Union B. Africa Dept. Agric. (Ent. Serie8 No. 30), Pretoria, No. 299, p. 1. 
South Africa. 

1950b. W. G. H. Coaton, J. ent. Soc. S. Afr., Pretoria, 13, pp. 18-24. 1m. and B. West Indies; Southern U. S. A.; 
Central and South America; Congo; and South Africa. 

*1951. B. Stone, ContI'. Cushman Found. Foramin. Res., Sharon (Mass.), 2 (4), p. 139. 
1952. C. B. Keck, Proc. Hawaiian ent. Soc., Honolulu, 14 (3), p. 351. Midway Island. 
1953. 'll. V. Harris, Proc. R. ent. Soc. Lond., London, (A) 28 (1-3), pp. 13·14. St. Helena; S. Afrioa; Congo; 'Sierra. 

Leone; Nigeria. 
*1953. T. E. Snyder, Pest Control, Painsville, 21 (7), pp. 40·41. Peru. 

1954. T. E. Snyder, Pest Control, Painsville, 22 (11), p. 28. Washington D.C. 
1955. H. Weidner, In: Die Termiten (Ed. H. Schmidt), p. 48. Southern North Amerioa.; \Central and South America; 

West Indies; Hawaii and Marquesas IsIs., China; Fiji lsI., South Mrica; and Canary lsI. 
1957. Commonwealth Institute of Entomology, Distribution Maps of Insect Pe8ts, London, Sere A., No. 77. Africa: 

Najala, Freetown (Sierra Leone); Boma (Congo); Durban and Port Elizabeth (South Afrioa). North America: 
Southern Florida and New Orleans (U.S.A.). Central America and West Indies: Eastern ooastal plain and 
Colima (Mexico); Guatemala; Porto Rico; Jamaica; Barbados; Hamilton (Bermuda); Trinidad; Tobago; 
St. Lucia lsI.; St. Vmcent lsI.; Haiti; Cuba .. St. Thomas (Vigrin Isis.); Dominica; Nassau (Bahamas); 
St. Kitts. South America: Brazil; British Guiana; Antofagasta (Chile) '; Colombia; Venezuela. Atlantic 
Ocean: Ascension lsI.; St. Helena Isl. Pacific Ocean: Hawaii; Hivaoa, Atuona (Marquesas IsIs.). 

*1957. J. B. Martinez, Montes, Madrid, 13 (75), pp. 147-161. Atlantic Ocean ~ M.adeira; and Canary Islands. 
*1957. N. E. Hickin, African World, April 1957, p. 23. East Mrica. [Is actually O. cludleyi Banks vide personal communi. 

cation from Dr. 'V. V. Harris of B. M. (N. H.), London.] 
1958. W. V. Harris, East African Agric. J., Nairobi, 23 (3), pp. 163, 165, 166. Southern U. S. A.; Central Amerioa;; 

West Indies; S. America; Hawaii, Marquesas, Ascension and St. Helena. IsIs.; Sierra Leone; Boma; Natal 
and Cape Province (S. Africa). 

1959. T. E. Snyder, Amer. Midl. Natur., Notre Dame (Ind.), 61 (2), pp. 317, 319, 320. Venezuela: Caracas; and 
M.argarita lsI. 

1960. E. A. MoMahan, Proc. Hawaiian ent. Soc., Honolulu, 17 (2), pp. 270-272. 
1960. A. Suehiro, Proc. Hawaiian ent. Soc., Honolulu, 17 (2), p. 291. Midway Attol. 
1961. W. V. Harris, Termite8: Their Recognition and Oontrol, pp. 46, 63, 119, 120, 143, 155, 159, 160. 161, 162, 163. 

North (Florida, Louisiana), Central (Mexico, Guatemala) and S. America (British .Guiana, Brazil, .Ohile, Peru 
and Venezuela); Caribbean; West Indies; West and South Mriqa (Senegal, Gambia, Biera Leone, Ghana, 
W. Nigeria, South·East coast of S. Mrica); Pacific ocean (Hawaii, Fiji, and Marquesas IsIs.); Atlantic ocean 
(M.adeira, Ascension, and St. Helena IsIs.). 

1961. K. Krishna, Bull. Amer. Mus. nat. Hist., New York, 122 (4), pp. 382, 391, 393, 394, 397. 
*1961. N. E. Hickin, Timber Technol., 69 (2259), pp. 26-27. [Accidentally imported in England.] 

1963. W. V. Harris, Mem. Hongkong nat. Hist. Soc., Hongkong, No.6, pp. 2-3, fig. 1 (S.). Hongkong. 
'1964. P. H. Tsai and N. S. Chen, Acta Entom. Binica, Peking, 13 (1), pp. 27,34. Hongkong; Cuba.; Brazil; Mexico; 

North America; Honolulu. 
1967. F. J. Gay, Bull. Commonw. Sci. Industr. Res. Org.) Melbourne, No. 286, pp. 8-10, 17-20,49·50. 1m. and 8. 

(v) Kalotermes (Oryptotermes) brevis tWalker) 
1925. A. E. Emerson, Zoologica, New York, 6 (4), pp. 326-329, fig. 29 (ln~. & B.). 1m. ani S. West Indies: Jamaica. 

British Guiana: Georgetown; Penal Settlement; Kartabo. Also Mexico; C.){ltnl AmJrica; West Indies; 
Colombia; and Brazil. 

1933. S. F. Light, Univ. Oalif. Publ. (Ent.), Berkeley, 6, pp. 84, 85, 103. Mexico: Colima (west coast). 
1936. A. E. Emerson, Science, New York, 83 (21r:7), pp. 410·411. U. S. A.: Louisian:t and Florida. S. Africa: 

Durban. Also West Indies; Caribbean shores; and British Guiana. 
*1936. S. F. Light, Pall·Pacific Ent., San Francisco, 12 (3), pp. 125-126. Peru: Lima. U. S. A.: California. 

1939. R. J. A. W. Lever, Agric. J. Fiji, 10 (3), p. 87. Fiji. 

(vi) Termes flavicollis '\Talker (in part) 
1853. F. Walker, List Specimens Neuropterou81nsects (Joll. Brit. Mus., London, Part III, pp. 502, 503. [Wrong deter· 

mination. The imago from Mr. Children's colleotion and the soldier only are O. brevis.] 

(vii) Galotermes (Gryptotbrmes) grassi Silvestri (MS name) 
1911. C. Janicki, Biol. Centralbl., Leipzig, 31 (11), p. 321. Jquique (Chile). [Protozoa.] 
1915. C. Janicki, Z. Wi88. Zool., Leipzig, 113, pp. 574, 620. Iquique (Chile). [protozoa.] 

(viii) Termes indecisu8 Walker 
1853. F. 'Walker, List Specimens NeuropteroU8 Insects Coll. Brit. Mus., London, Part III, p. 524. 1m. 'TypB"locali'y: 

Columbia. 
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(ix») Pe'r'mes lucifugus WalkeI' (in part) 
1853. F. Walker, List Specimen8 NeuropterousInsects Colla Brit. Mus., London, Part III, p. 505. 1m. [Wrong deter­

mination. Speoimen from Mr. Children's colleotion only is brevia.] 

t~} G'f.'!Jptotermes/Kalotermes (Grgptotermes) p':ceatus Snyder 
1922. T. E. Snyder, Prot. U. S. nation. Mua., Washington, 61 (Art. 20), pp. 14-16. 1m. and S. Type-localit!l: Honolulu 

(Oahu, Hawaii). 
1931. S. F. Light, Lignan Sci. J., Canton, 7, pp. 583, 584, 588·589. Hongkong (China). 
1932. S. F. Light, Bull. B. P. Biahop. Mus., Honolulu, No. 98, p. 84. Marquesas lsI.: Atuona, Hivaoa. 
1933. F. P. Jepson, Ceylon J. Sci., Colombo, 3 (1), pp. 28,30. Hongkong; Hawaii lsI. 
1941. H. KirDY, Univ. Oalif. PuMa (Zool.), Berkeley, 4S (1), p. 55. Hawaii lsI. [protozoa.] 

(xi) Oryptotermes/Kalotermes (Gryptotermes) pseudobrev~'s ·FulJer 
1921. C. Fuller, S. Afr. J. nat. Biat., Pretoria, 3 (1), pp. 30-31. 1m'. and S. Type-locality; Durban (S. Africa). 
1922. E. Hegh, Lea Termites, pp. 346, 682. South Africa: Durban. 
1925. A. E. Emerson, Zoologica, '!JNew York, 6 (4), p. 329. 
1926. Y. Sjostedt, K. Sv. Vet. Akad. Bandl., Stockholm, 3 (1), p. 31. S. Africa: Durban. 
1933. F. P. Jepson, Oeylon J. Sci., Colombo, 3 (1), p. 25. S. Africa: Natal. 
1936. S. F. Light, Pan-Paciftc Ent., San Franoisco, 12 (3), p. 125. 

(a) MATERIAL EXAMINED 

(A) Present in Z.B.I., Galcutta. 

(i) One vial, Z.S.1. Reg. No. 2957/H8, with a soldier and several pseudoworkers, P.H. 
Naval-Shipyard, Oahu, Hawaiian lsI., coIL Glagg & Kinmo. 

(ii) One vial, Z.S.I. Reg. No. 2956jH8, with 3 nymphs and 2 pseudoworkers, Hawaiian 
lsI. 

(B) Present in F.R.I., Dehra Dwn,. 

(iii) One vial with 4 imagos [3 ~~, 1 J, (2 dealates)], a soJdier, a nymph and a pseudo .. 
worker, Guatemala (Central America), coIL G. Becker. 

(b) DESCRIPTION 

1. IMAGO (Text-fig. 3; Table 2).-

General: Head capsule yellowish to yellowish brown or reddish brown, somewhat 
paler anteriorly; pronotum of same colour as head; antennae, labrUlll and legs yellowish 
to pale yellowish brown; abdominal tergites slightly paler than head-capsule; sternites 
yellowish brown. Head, pronotum and abdomen moderately pilose; each abdominal 
tergite with a row of hairs on posterior margin and a few hairs on body. Total body-length 
with wings C. 10'3-12'8 mm. ; without wings c. 5'0-7,56 mm. 

Head: Head -capsule subrectangular; broader than its length to base of nlandibles 
(length to base of mandibles 1'03-1'10; maximum width with eyes 1,05-1,1 7 mm.) ; frons 
somewhat sloping in front; sides subparallel ; posterior margin I'onnd; epicranial sutures 
distinct. Fontanelle: Ahpent. Eyes: Two black, round, 1ateral eyes of medium size, 
one on either side; maximum diameter 0·25-0·33 mm. Ocelli: Two lateral, oval ocelli, 
one on either side, touching the eyes; maximum diameter 0,11-0-13, nlininlUIU diameter 
0·10 mm. Antennae: With 14-18 segments: segment 3 of variable length, either shorter 
or longer than or equal to 2 or 4. A.ntennae broken in the specimens examined; 9 segments 
present in one specimen as follows :-Segments l-~ weakly and the rcnlainder fairly densely 
pHose; segment 1 longest and cylindrical; 2 nbout two-thirds the length of 1 and cylin­
drical : 3 subequal to 2; 4 equal to or shorter than '-l ; 4-9 subequaI and pyriform. Clypeu8: 
Subt:rrapezoida1; indistinotly separated into an ante-and a po~.tc1ypeuf. Anteclypel1s 
apil:ose; with a substra,i@;ht anteriol' margin. l>ostclypens with a few hairs near posterior 
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margin; anterior margin weakly convex. Labrum: Broadly tongue-shaped; broader 
than long; -with a few hairs on anterior margin and on body. Manflibles: Of typioally 
Gryptotermes-type; each with an apical and two marginal teeth. Left mandible: Apical 
finger-like; 1st marginal subtriangular and phorter than apical; 2nd slightly shorter than 
1st and with a long anterior margin. Right Dlandible : Apical finger-1ike, slightly thicker 
than the apical in left mandible; 1st marginal shorter than apicaJ ; 2nd shorter than 1st 
but with a much longer pO'3terior margin; molar plate about half the length of posterior 
margin of 2nd marginal. 

1 mm. 
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TE..'<.T-FIG. 3.-0ryptotermes brevis (Walker). Imago. Drawings from specimens from- Guatemala (Central 
Amelica). 

(a) Head and pronotum in dorsal view. (b) Ditto, in side view. (c) Left mandible, in dorsa.l 
view. (d) Ditto, right mandible. (e) Right forewing, in dorsal view.(f) Ditto, right 
bindwing. 

ad., ante.clypens: ant., antenna; ap. t., apical tooth of mandibles; 0., oosta; Ou., oubitus; 
e., eye; l·r., labrum; It., left; M., median; mIt m2, 1st and 2nd marginaJ. teeth of 
mandible3; mrl., mandible; DC., ocellus; pcZ., postclypeus; prt., pronotum; R., radius; 
Rs., radial sector; rt., right; Se., suboosta. 

Thorax: Pronotum: Flat, subreniform; length about two-thirds its' maximum width 
(maximum length 0-54-0-67; maximum width 0·94-1-20 mm.) ; slightly narrower to a 
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little broader than the bead -capsule with eyes; ante} ior margin concave; sides round 
and- depressed: posterior ma~gin weakly incurved medially. lYlesonotum and metanotum: 
Slight1y in curved at posterior margin. Legs: Short and moderately hairy; foreJegs 
shortest; hind legs longest ; apical tibial spurs 3 on each leg, tibial ~pur formula 3 : 3 ~ 3. 
Tarsi 4-joint ed ; an arolium present between claws. 

W'ings: Pale brown; costa, subcosta, radius and radial-sector 1 hick and strongly 
chitinised : median and cubitus weakly chitinised. Furew1·n.g: Longer than hindwing; 
scale also longer than that of hindwing and coveIing the greater part of the latter. 
C08ta thick and bordering the anterior margin of wing; suhcosta arising separa1 ely from' 
scale and fubing witb costa a little out~ide t be wing-s11ture. Radius arising independently 
and meeting the costa. a little beyond one-third of wing-membrane oppo&ite the 1st branch 
of radial sector. Radial sector running parallel with and close to costa, giving 7-8 (6-9 
according to CoatoD, 1950) simple or forked branches 10 Ct stal border; sometimes giving 
off a branch near the distal end wbich goes lower down to dis1 al margin or fuses wit b tbe 
last branch of cubitus., Median arising separately from the wing-scale; running a little 
above the middle of wiDg~memb;ane and curving up to mee1 the radial sector a Iii tJe before 
the distal one-third (at about one-fourth the length of w~ng from tip according to Emerson, 
1925) ; sometimes with one to two small branches near its distal end. Cubitus arising 
separately and running in the middle of wing-membrane; giving off 12-15 (11-17 according 
to Emerson, 1925) main branches to posterior margin; some branches forked sometimes. 
H1"ndw1"ng: COf'ta a~ in {Oi ewing " Subco~ta absent. Radiu;::, rimpJe, meeting tre cosia 
near the distal thir9. and opposite 1st branch of radial sector. Radial sector with 4-5 (4-8 
according to Coaton, 1950) branches to costa, otherwise as in forewing. Median ariFing 
from radial sector, otherwise as in forewing; sometimes running straight upto the distal 
margin of wing and not curving up to meet the radial sector. Cubitus with 12-14 (12-18 
according to Coaton, 1950) branches to posterior margin, otherwise as in forewing; some­
times dividing into two near the proximal end, of which one branch running straight to 
distal end without giving off any branches to posterior margin (Text-fig. 3, fig. f). 

Abdomen: ObI(>ng, hairy, each tergite with a raw of hairs near posterior margin and a 
few hairs on body. Cerci 2-jointed, 0·1 mm. long. Styli (in males) single-Jointed, 0·08 mm. 
long; absent in females. 

2. SOLDIER (Text-fig. 4; Table 3).-

General: Head-capsule ye110wish to dark brown posteriorly and getting darker in 
front; vertex and frons blackish; antennae, labrum, body and legs creamisb white to pale 
brown; pronotum darker at anterior margin; eyes paler than the area of head-capsule 
around them; mandibles blackish. Head and body sparsely pilose. Total body-l~ngth 
without antennae c. 4·6-7,8 mm. 

Head: Thick, stout, heavily wrinkled and roughened; slightly longer tllan itf:; maxi~ 
~um .width (l~ngth to ~ase. of ma~dibleE1 1,46-.1,8.3; maximum width 1'~5--1'54 nlm.) ; 
SIdes mcurved In the regIon Just behmd the frontal rIdge and rounded posterIorly; posterior 
margin round; frontal ridge prominent and wrinkled, extending on the sides upto or a 
1ittle beyond the base of mandibles; Vel"tex strongly depressed in middle behind the frontal 
ridge; frons truncated in front, incurved and somewhat more weakly ,vrinkled than veltex 
elevated on either side into a wrinkled ridge; dorsal tubereles short and flat, lying at bas~ 
of lateral ridge of frons; ventral tubercles (1'.e., prolongations 1)£ ventral genae} short. 
Y -sutures present, either distinct or faint. Fontanelle and ocelli Absent. Eye.s: Two' 
lateral, subcircular eyes, one on either side; about 0·17 nlm. h1 dialnetcr. Antennae ~ 
With 11-15 segments (13-14 in the 2 specimens exan1ined). Segnlellts 1 and 2 spal'Rely 
and the remainder moderately pilose; segnlent 1 longest and cylindrical;'2 longer tlUtll 
half of 1 anc1 cylindrical; 3 shortest; 4-8 gradually becoming longer and pyriform; 9 to 
the penultinlate one su.bequal and pyriform; the last ovate, shorter and narrower th an 
the precediug one. Glypeus:' 'rhick, black and thickly wrinkled; anteriorlv rounded 
or 81 raight; not differentiated in1io ~n n,nte- and a postclypcns in tllo specilnens available 

, z. S. 1./68 ;S 
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for study. Labrum: Broadly triangular or tongue-shaped; distal tip pointed or rounded; 
broader than long. Mandibles: Thick, stout and short; humped posteriorly at the 
outer margins; distally weakly incurved and pointed. Left mandible with 2 distinct 
marginal teeth. Right mandible with 2-3 distinct marginal teeth in distal two-thirds of 
mandible. Postmentum: Longer than broad; broadest in the posterjor one-third; sides 
weakly incurved at middle; anterior margin sub straight ; posterior margin rounded at 
corners and incurved medially . 

...... ant. 
d. 

c 
O·Smm. 

tilL 
1 mm. 0·15 mm. 

t • 

TEXT-FIG. 4.-0ryptotermes brevis (Walker). Soldier. Figs. (a), (b) from specimen from Guatemala (Central 
America); and figs. (C)-(e) from a speoimen from Oahu, Hawaii Islands. 
(a) Head and pronotum, in dorsal view. (b) Ditto, in side view. (c) Left mandible" in dorsal 

view. ((l) Ditto, right mandible. (e) Postmentum, in ventral view. 
ant., antenna; cl., clypeus; e., eye;f.r., frontal ridge; lr., labrum; It., left; mh m2, 1st and 2nd 

marginal teeth of .mandibles; ma., Inandible; prt., pronotum ; rt., right; tt, t2, dorsal and 
ventral tubercles. respectively. 

Thorax: PrOlfwlum: Subreniform; a little narrower to sHghtly wider than head­
capsule; much broader than long (maximum length 0·62--1·07 ; maximum width 1·27-
1·50 mm.); anterior margin with a wide, deep, median in curving ; antero-Iateral corners 
elevated; sides rounded; posterior margin weakly convex, with or without a slight median 
incurving. Meso no tum : Narrower than pronotum; with a weak median incurving at 
posterior margin. Metanotum: Narrower than pronotum and a little wider than mesono ... 
tum; posterior margin weakly incurved, medial1y. Lpgs: Short and hairy, apical tibial 
spurs 3 on each tibia. ~rarsi 4-jointed. 

A1J~,()men: Oblong.; sparsely J?iIose. Cerci 2-jointed and O·10-0·13mm .. long .. Styli 
absent In both the specnnens exannnerJ (short? reduced, present or absent~ 3tCQordulg to 
Ooaton? 1950). 
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3. PSEUDOWORKER (Table 4).-

General: Head, antennae, labrum, body and legs creamish white to pale yellow'; 
mandibles of same colour but with dark brown toothed and outer margins. Head and 
body moderately hairy. Total body-length c. 3·7-6·5 mm. 

Head.' Head-capsule subcircular; almost as wide as or a little wider than head­
length to base of mandibles; epicranial sutures present, Fotnanelle and ocelli: Absent. 
Eyes: Two la1 era!, pale greyish brown eye spots, one on either side; maximum diameter 
0·13-0'17 mm, Antennae: With 12-15 segments; basal 2 or 3 segments sparsely and 
the remainder fairly, pilose; segment 1 longest, cylindrical; 2 longer thanl half of 1 and 
cylindrical; 3 onwards gradually increasing in length and becoming pyriform; the last 
ovate, narrower and longer than the penUltimate one; segments sometimes flatly wide 
and not pyriform. Olypeus labrum and mandibles.' As in imago. 

Tlwrax,' Pronotum: Subrenjform; broader than long; generally narrower than but 
sometimes as wide as head-capsule (maximum length 0'40-0,77 ; maximum width 0'77-
1·17 mm.); anterior margin, broadly concave; sides round; posterior margin weakly 
conVex and slightly incurved medially. Mesonotum: As wide as, and tneta'IWtum weakly 
broader than, pronatum. Legs " Short and hairy'; apical tibial spur formula 3: 3 : 3. 
Tarsi 4-jointed. 

Abdomen: Oblong, moderately hairy. Cerci 2-jointed, 0·10-0'13 mm. long. Styli 
single-j ointed, 0-10 mID. long, 

(0) TYPE-SPECIMENS 

(a) Of Cryptotermes brevis (Walker): 
Ootypes: Two imagos, in B.M., London, 

(b) Of Termes indeoisus Walker: 
An imago [=Holotype], in B.M., London. 

(c) Of Oryptotermes pseudobrevis li'uller : 
Gotypes: In Division of Entomology, Dept. of Agricultnre, South Mrica, Pretoria. 

(d) Of Oryptot~rmes ploeatus Snyder: 
Type imago, in U.S.N.M., Washington, 

( d) TYPE-LOCALITIES 

(a) Of O"yptotermes brevis (Walker) : 
Jamaica, West Indies. 

(b) Of .Termes indecisus Walker: 
Colombia. 

( c) Of Gryptotermes pseudo brevis Fuller : 
Durban, South Africa. 

(el) Of Oryptotermes piceatus Snyder: 
Honolulu (Oahu, Hawaii Islands). 

(e) DISTRIBUTION 

Gryptotermes brevis (Walker) is a widely distributed species and is recorded frolll tho 
Indo-Malayan, Ethiopian. Neotropical. Neartic and Papuan regions, as fonows :-

Africa: Gongo,' BOlna, 5°31' S., ] 3°06' E, S01.tth AJI"z'ca: nUttan, 29°34' 8' , 
30°34' E.; lfafa Beach; and Port Elizabeth, 34°00' S., 25°21' E. 8ic-rra Le01ae.' Nnjala. 
Freetown, c. 8°19' N., 13°10' W, Also recorded from Gambia; Nigeria.; and Senega1. ' 
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Asia: Hongkong, 22°96' N., 114°54' E. 

Europe: England (accidentally ilnported). 

Central America and Caribbean Sea: Mexico: Eastern Coastal Plain; and Colima. 
West Ind£es: Jamaica (type-locality of brev£s), IS009' N., 77°1S' W. Guba: Santiago 
de las Vegas; and Cayamas. DO'lnin1'ca: LaIidet; and St. Thomas. Also recorded 
from Bahamas, Barbados, Bermuda, St. Lucia, St. Vincent and Virgin Islands; Guatemala; 
Haiti; Puerto Rico; St. Kitts; Trinidad; Tobago; and St. Fe de Bogota. 

North America: U. S. A.: Key West, 24°24' N., 82°09' W. ; Miami, 2S018' N., SOoI2' 
"V.; New Orleans, 30°10' N., 90°36' W.; Palm Beach; Tampa, 27°35' N., S2°17' W. ;Washing­
ton D.C., 38°33' N., 77°24' W. (introduced) and California (introduced from Lima, PeIu). 

South America: BTiMsh Guiana: George Town, 6°50' N., 5S010' W.; Kartabo, 
6°23' N., 58°42' W.; and Penal settlement, 6°24:' N., 58°40' W. Ghile: Antofagast.a, 
23°4-0' S., 70°23' W.; Iquique, 20°22' S. 70°06' W. Pe-ru: Lima. Venezuela: Caracas, 
10°18' N., 66°35' W. ; and lVlargarita Is., 11°30' N., 63°55' W. Also recorded from Aragua; 
Brazil ~ and Colombia. .. 

Pacific Ocean: Hawaii Islands: Hilo, 19°43' N., 155°10' W. ; Honolulu, 22°00' N., 
156°00' W. ; and Oahu, 21 °25' N., 158°00' W. Midway Is., 28°10' N., 177°00' W. Marquesas 
Islands: Atuona, Hivaoa, 9°15' S., 139°00' W. Also Fiii Is., 18°00' S., 177°00' E. ; and 
Fanning Is. 

Atlantic Ocean: Ascension Is., 7°33' S., 14°00' W.; Canary Is., 28°00' N., 16°00' W. ; 
Madeira Is., 32°33' N., 16°23' W.; and St. Helena I?, 15°34' S., 6°00' W. 

(f) COMPARISON 

The imago of Gftyptotennes brevis (Walker) is separable from that of the other oriental 
species by its generally larger size (head-width with eyes 1'05-1'17 vs. 0·77-1·10 mm.). 

The soldier can be easily differentiated from tbat of the other speoies by its heavily 
wrinkled and roughened head. 

2. Cryptotermes cynocepbalus Light 

(Text-figs. 5 & 6 ; and Tables 2 & 3) 

(i) Gryptotermes buitenzorgi Kemner 
1934. N. A. Kemner, J(. Sv. Vet. Akad. Handl., Stockholm, (3) 13 (3), pp. 45-47. 1m., S. &; Pw. Type-locality: Buitenzorg 

(=Bogor), Java, Indonesia. 

(ii) Gryptotermes cynocephalus Light 
1!J21. s. F. Light, Philipp. J. Sci., Manila, 19 (1), pp. 36-41 pI. 2, figs. 1 & 2 (S.). 1m., 8., Pw. & N1/. T1/pe-localitll: 

Manila (Philippines). ' 
1928. F. X. 'Williams, Philipp. J. Sci., Manila, 3S (1), p. 65. Philippines. 
1933. F. F. Jepson, oeylon J, Sci., Colombo, 3 (1), p. 29. Philippines. 
1941. H. Kirby, Univ. oalif. Pablo (Zool.), Berkeley, 4S (1), p. 66. Buitenzorg {=Bogor}, Java, Indonesia. [Protozoa. ... 
1942. H. Kirby, Univ. oalif. Publ. (Zool.), Berkeley, 45 (3), p. 191, Buitenzorg (=Bogor), Java, Indonesia. 
1949. T. E. Snyder, Smiths. misc. coll., 'Washington, 112, p. 40. Philippines; Java. [Spells wrongly as cllanocephalU8.] 
IP53. M. Ahmad, Spolia Zcylan., Colombo, 27 (1), p. 35. Ceylon .. ColombO. [Wrong determination. Specimens examined 

by me and on comparison with types of O. perforans Kemner, were found to be identical. Also vide in/ra 
"Remarks" .J 

1958. M. Ahmad, B/oTogia, Lahore, 4 (1 & 2), pp. 53, 56. keys. 

1960. L. G. E. Kalshovcn, AI'i(~ Tropica, Bas(!l, 17 (3), pp. 265, 267,21)9. 271 Java; S. E. Borneo. 
1961. K. Krishna, B'ull. Amer. J/us. nnf.lIist., New York, 122 (4), p. a8~. 

1967. F .. J . Gay, Bull. Qommonw. Sci. bvltustr. Res. Org., Melhourne, No. 286, pp. 10,20,50-53. 
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(iii) Calotermes (Oryptotermes) cynocephalus Light 
1942. G. F. Hill, Termites (18opt.) AUBtr. Reg., pp.75.76. Rabaul(New Britain Island, Pacefic Ocean). 

(iv) Cryptotermes (Oryptotermes) cynocephalus Light 
1937. S. F. Light, Pan-Pacific Ent., San Francisco, 13 (1·2), pp. 16·17,21·22. 

(a) MATERIAL EXAMINED 

Present in F.R.I., Dehra Dun. 

A vial (F. R. I. No. M. C. 19091/3) with a soldier and an imago (d' dealate), det. Emerson' 
Buitenzorg .( = Bogor) , Java, colI. H. Kirby (T. 4537), 20.vii.1935. 

(b) DESCRIPTION 

1. IMAGO (Text-fig. 5; Table 2).-
General: Head-capsule~brown to dark reddish brown; antennae, labrum and legs pale 

yellowish brown; thorax, wing-scales and tergites reddish brown; sternites paler than tergites, 
and somewhat paler medially. Head and thorax moderately hairy; tergites and sternites 
with a few hairs near postelior margin. Total body-length with wings c. S·3-9·0; without 
wings c. 3'S5-5'00 mm. 

Head: Oval; head-capsule subtectanglllar; lenp:th to base of mandibles subequaJ to 
width with eyes (length to tip of labrum 1'00- 1'07 ; length to base of mandibles o·~~ ; and 

ac1. 1 r. ant. ac1. 
pel. QC. 

0'5 mm. 
b 

a c 
0'5 mm. 0-2 S mm. 

I , 

TEXT-FIG. 5.-0ryptotermes cynocephalus Light. Imago. Drawings from t\ speoimen from Buitenzori (=Bogor), 
Java, Indonesia. 

(a) Head and pronotum, in dorsal view. (b) Ditto, in side view. (c) Lo.brum, in dorsal view. 
ad., anteclypeus; ant., antenna; e., eye; lr., labrum; rnd., mandible; 00., ocellus; pel., 

postolypeus; prt., pronotum. 
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\vidth including eyes 0'77-0'85 mm.); epicranial suturer not clear; sides subparallel; poster­
rior margin round. Fontanelle: Absent. Eyes: Two medium sized, compound, black, 
subovoid eyes, one on either side; maximum diameter 0·29 mm. Ocelli: Two ova], latera], 
small ocelli, one on either side; Inaximum diameter 0'08 mm. Antennae: Broken in the single 
specimen available; only 7 segluents of right antenna present; segment I long and cylin­
drical; 2 cylindrical, shorter than 1 ; 3 subequal to 2 ; 4-7 gradually increasing in size. 
According to Light (1921) "Antennae more than t\vice as long as width of head, 13 to 15 
segments, fil'Et segment large and cylindrical, second smaller and cylindrical, third smallest, 
thickly abconic, fourth to sixth gradually increasing in size, thicker than third, and with 
rounded distal ends, eighth to thirteenth (when 14) increasingly long and with thicker distal 
ends, last as long as thirteenth but narrow and oyal in shape; antennae with sca,ttered larger 
hairs and a dense coat of short straight hairs." Glypeus: Weakly differentiated into an 
ante- and a postclypeus. Anteclypeus subtrapezoidal; anterior margin straight. Post­
clypeus short with round anterior margin. Labrum: Broadly tongue-shaped; with two 
pairs ot long hairs along the round anterior margin, and some hairs on body; broader than 
long (length 0,27 and width 0,35 mm.). Mandibles: Not examined in the single specimen 
availabje for study. 

Thorax: Prorwtum: Flat, slightly narrower than head with eyes and much broader 
than long (head-width 0'77-0·85; pronotum width 0·67-0'80; pronotum iengt b 0·45-
0·57 mm.); sides weakly rounded; anterior margin concave; posterior margin weakly de­
pressed medial1y. Mesonotum and rnetanotum: With weakly incurved posterior margins, 
at middle. Legs: Short, hairy; femora somewhat swollen; apical tibial spur formula 3 : 
3 : . 3. Tarsi 4-j ointed ; arolium presen1. 

Wings: Broken in the specimen examined, oDly wing-scales present. Forewing scales 
shield-hke, 0·7 mm. long; covering the hindwing scales completely. Rindwing pcales trian­
gular, 0·23 mm. long. 

The following is Light's (1921, pp. 37 .. 38) description 'of wings :-

"Wings slender, cloudy gray, iridescent; median and cubitus very slightly chitinized 
except at base in some specimens, costa and radius' sector heavily chi1 inized, gray-brown; 
all ve.ins and branches as well as areas between the veins marked by papilla-like projections; 
base of anterior wing twice the width of base of posterior wing ; forewing with radius seotor 
and median separate at base; radius sector sends five distinct branches, and one or more 
small branches to the costa; median joins radius sector beyond middle of wing usually nea:.;: 
to origin of third branch of radius sector; cubitus with eleven to thirteen branches; hi;nd 
wing with six or seven branches uniting radius seotor and costa, inner three large; median 
and radius sector usually united for a short distance at their bases ;.medianjoins radius sector 
distally between points of origin of second and third branches of -latter tin one specimen 
median runs to end of wing I); cubitus with about eleven branches which tend to be more 
subdivi.ded than those of forewing; cubitus of both wings bends slightly toward radius sector 
near level of junction of median and radius sector; a few indefinite cross veins unite cubitus 
and radius sector beyond junction of latter with median." 

Aba,on~en: Oblong, hairy at posterior margins of tergites and sternites. Celci 2-
jointed; 0,1 mm. long. Styli (in males) I-jointed, finger-]ike; 0·1 mm. long. 

2. SOLDIER (Text-fig. 6; Table 3).-

General: Head-capsule mostly black, somewhat blackish bro,vn posteriorly; antennae, 
labrum, legs and body pale brownish white; mandibles black proximaly and blackish brown 
distally; pronotum pale brown, somewhat darker near anterior margin. Head, thorax and 
abdomen sparsely pilose. Total body-length c. 3·25-.3·70 mIn. 

Head: Head-capsule short and thiok; length with mandibles 1,20; length to lateral 
base of mandibles 0'83; and maximum width 0·75-0'90 mm.; frontal ridge prominent 
greatly elevated, not ribbon-like; two knob-like tubercles prf'sent on either side, one above 
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the ani ennal socket and the other below it ; the longitudinal epicranial suture present as a 
depressed line; frons deeply concave, incurved under the frontal ridge; vertex medially 
depressed behind the frontal ridge; and weakly wrinkled. Fontanelle and ocelli: Absent. 
Eyes: Eye spots present vide Light 1921, p1. 2, fig. 1, but not distinct in speoimen from 
Buitenzorg (Java). Antennae: Broken in the specimen examined, basal 2 segments present: 
1 large, cylindrical; 2 little longer than half of 1 and cylindrical. fAccording to Light (1921) 
"antennre of from 9 to 12 segments, longer than the head depth; third segment smaller than 
the second and more heavily chitinized".J Olypeus: Hardly separable from frons. Ante­
clypeus a thin, narrow, apilose, hyaline strip. Postclypeus pilose, and of sa,me colour as 
frons; hardly separable from frons. Labrum: Triangularly tongue-shaped; length 0·13 mm., 
maximum width. 0·17 mm. Mandibles: Short, thick and broad basally; D:arrowly pointed 
apically; with a prominent hump above the condyle on outer margins; right with two and 
left with one, short marginal teeth. Postmentum: Short and broad posteriorly; narrower 
anteliorly ; posterior margin round. 

Thorax: Pronotum: Flat, anterior margin somewhat raised; slightly narrower than 
head-width (head-widtb 0·90; pronotum width 0'87 mm. ; index Pronotum width/Head .. 
width 00 97); length a 1ittle less than two-thirds of its width, index Length/Width 0'61 ; 
sides somewhat rounded; anterior margin deeply and broadly notched; posterior margin 
substraight. M.esonotum and metanotum: Narrower than pronotum; the latter slightly 
broader than the former; weakly incurved at posterior margins. Legs: Short, thick and 
pilose; apical tibia.l spur formula 3 : 3: 3. Tarsi 4-jointed. 

1 mm. 

prt . .... .... ' 
.' 

a 

1 mm. 

b 

0-5 mm. 

prt. 
I , , 

I , 

TEXT-FIG, 6,.-Oryptotermes cynocephalus Light. Soldier. DtawingH from no specimen from Buitcllzorg (=Bogor) 
Java, Indonesia, 
(a) Head and pronotum, in dorsal view, (b) Ditto, in side view. (C) Left mandible, ill dorsal 

view, (cl) Ditto, right mandible. 

acl., anteolypeus; ant., antenna; f, 1'., frontal ridge; 11'" labrum; It., left; 'lUI, 'Ins, 1st and 2nd 
marginal te3th of mal1dible~; m"z., m'1ndihle; pcZ., p03tdypcn~: ]11'1., l)fOnotulll; l't" right; 
tl , t2 , dorsal and ventral tubercles, respectively. 

Abdomen .. Oblong~ pilose, Cerci 2-jointed, 0·10 lum. long. st.yli absent in the Speciulcn 
examined, 
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3. PSEUDOWORKER.-

Not available for study but according to Light (1921, p. 39) "Workers" and nymphs.­
"Small and slender. C'On~iderably smaller than those of Planooryptotermes 'lWoens g. at sp. 
ndv. which they otherwise resemble." . 

(c) TYPE-SPECIMENS 

(a) Of OryptoteNnes cynocephalus Light: 

Holotype was not selected by Light (1921) ; according to him [types and] the cotypes 
are as follows :-

" Types.' Adults, soldier, larva, and nymph, No. 25 in type col1ection. Soldier, larva, 
and nymph from No. 67 of general collection, dealated adult, No. 433 of general collection, 
winged adult from No. 443 of general collection." [Out of "No. 67" above, I'soldier and 3 
nymphs (cotypes) present in American Museum of Natural HistQry, New York (U. S. A.). 

"Ootypes.-No. 67 (del Rosario), Manila; No. 433 (Light), Manila; No. 443 (Gam~oa), 
Manila; No. 448 (Aguila), Manila, in general collection." 

(b) Of Gryptotermes buitenzorgi Kemner : 

Ootypes.· (i) Imago, soldier and nymph, in American Museum of Natural History, .N ew 
York. (ii) In Zoologiska Instituet, Lund Universitet, Lund (Sweden). 

(d) TYPE-LoOALITIES 

(a) Of Oryptotermes cynocephalus Light: 

Manila (Philippines). 

(b) Of Oryptotermes bu?'tenzorg?' Kemner: 

Buitenzorg (==Bogor), Java, Indonesia. 

(e) DISTRIBUTION 

Of ypto term es cynocephalus is known from the Philippines, Indonesia and New Britain 
(Paoific Ocean), as follows:-

Asia.' Philippines.' Manila (type locality), 14°58' N., 121 °00' E. Indonesia .e Buiten­
zorg (=Bogor) (Java), o. 7°00' S., 107°00' E. and South-East Borneo. 

Paoific Ocean: Rabaul, 4°00' S., 152°00' E. J (New Britain Is.). 

(f) COMPARISON 

01'yptotermes cynocephalus Light is closest to G. perforans Kemner. For differences, see 
under that species. 

(g) REMARKS 

Ahmad (1953) reported the introduction of O. oynocephalus in Ceylon, on the basis of a 
oollection from Colombo. I have re-examined these specimens and oompared them with the 
lectotype of 0 pe1forans Kemner, also from Colombo, and find them to be unseparable from 
the l~tter. AhmRd's record. for Oeylon sh,ould? therefore, be taken as inv3tlid. 
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3. Cryptotermes declivis Tsai and Chen 

(Text-figs. 7 & 8) 

(i) at'!Jpto~erme8 dedivis Tsai & Chen 
1963. (May). P. H. Tsai and N. S. Chen, Acta ent. 8iniea, Peking, 12 (2), pp. 168.169, 196, text.fig. 1(8.), text.fig.2 (1m.) ; 

1m. and 8. 1'1/pe.localilie8.: Chaoohou, Taishan ofKwangtung Province; Kinchengchiang (Kwangahi Province) ; 
and Yunhsiao (Fukien province). 

1064. l' H. Tsai a.nd N. S. Chen, Acta ent. 8iniea, peking, 13 (1), pp. 27, 34. Yunhsino (Fukien); Taishan Lung Kang 
Tsui, Chaoohou (Kwangtung); and Kinchengohiang (Kwangshi). 

(ii) Oryptotermes domesticus Tsai (nee Haviland)-Wrong determination . 
... 1956. p. R. Tsai, 8yst. Ent., t, pp. 153·154. Tainsum. 

(a) ~ATERIAL 

The material of this species, recently described by Tsai and Chen 1963 (Acta ent. Sinica, 
12 (2), pp. 168-169, 196), was °n(;t available to me for this study. 

(b) DESCRIPTION 

As no material of this species was available to me for study, the English translation of 
the original description (in Chinese) of imago and soldieF is, therefore, given here. 

1. IMAGO (TQxt-fi~. 7).-

"Head reddish brown. Antennae, maxillary palpi, labial palpi and labrum hairy, brown­
ish yellow. Thorax, abdomen and legs (partly) dark bro\vn. Tibia and tarsi light yeJIow. 
Wings yellowish brown. 

a 
TEX·f-FIO. 7.-0ryptote-rmes declivis Tsai & Chen. Imago. Drawings reproduced from 1:sai, P. H. and Uh(lln, 

N .. S. 1963.. (Acta ent. Smica, 12, p. 169). 

(a) Head and. thorax, in dorsal view. (b) Head, in side view. (c) Right forewing, in dorsal 
view. (d) Ditto, hindwing. (Median vein in the hindwing is shown to arise from 
cubitus it is ~ither an abnormality or a mistake.) 

.Not l8en in originaJ. 

2 Z.S.I./68 
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"Head subrectangular, sides parallel, posterior margin arc-shaped. Compound eyes 
small and oval. Ocelli oval, lying above the compound eyes, quite near the eyes, not touch­
ing. Postclypeus short, horizontal, inlaid, not clearly demarcated from frons, not swollen, 
anterior margin straight. Anteclypeus trapezoidal. Ante~ae with 14-16 segments; length 
of 2, 3, 4 segments equal or 2, 3 equal and 4 slightly shorter, comparatively. 

"Pronotum as wide as head, anterior margin incurved as a whole, posterior margin slight .. 
ly concave. The forewing and hind wing scales unequal. Forewing scales overlying hind­
wing scales. Wing-membrane punctate. The veins of forewing: Sc very shori ;' R extend­
ing upto 1/3 of wins:.-Iength ; Rs extending upto tip of wing, with ab6ut 7 short branches to 
anterior margin; M coming out independently from scale, proximally near Ou but extending 
upto 2/4- ?/4 of wing-Ien:~th and bending up to meet Rs, with faint branches connected with 
Rs and Ou; Ou with nl0re than 10 branches, the branches darker proximally near the 
wing-base, paler distally. Veins of hind wing almost similar to those of forewing, M*not 
coming out of scale independently but arising frtm Ou, separation very near the scale. 

"Total length •• f(; 8·50 8·80 

Length of body excluding willgs 
~. 

5·20 5·80 

Length of forewing 7·00 6·80 

Length of head upto tip of labrum 1·36 1·40 

Width of head with eyes 1·09 1·13 

Length of compound eyes 0·27 0·31 

Length of ocelli • 0·09 0·08 .. 
Width of ocelli 0·06 0·05 

Distance between compound eyes and ocelli 0·02 0.02 

Length of pronotum 0·61. 0·65 

Width of pronotum 1·04 1·13 

Length of tibia ofhindleg 0·S8 0·93" 

2. SOLDIER (Text-fig. 8).-

"Mandibles and frons black. Occiput dark red. Antennae, palpi, thorax and abdomen 
light yeJlow. 

"Head short a.nd thick, squarish as viewed from behind. Frons not perpendicularly 
inclined, forming an oblique plane in front, with mandibles making an angle larger than 90°; 
the plane uneven. Two sides of this plane and upper portion forming projected ridge, 
the ridge depressed at upper middle portion of the plane thus forming left and right parts. 
Other portions of head smooth, not prominently rugose, only vertex (head-top) with a big, 
shal10w depression. Antennal fossae situated lateral1y at base of above mentioned plane. 
Large protuberances proj ecting in front. each at ventral and dorsal side of antennal fossae ; 
the ventral fiat and the dorsal conical, almost equal in size. Labrum rectangular 
posterioIly, sides converging anteriorly to form a triangle. Antenna with 11-15 segments. 
Eyes lateral, lying behind the antennal fossoo. Mandibles short, small and flat. Left 
mandible with two big and thick teetl) in the middle, the first tooth slightly inclined in front, 
the second inclined inwards. Right mandible with two teeth inclining in front, their 
position a little posterior to the position of teeth on left mandible. 

"Pronotum almost a5 wide as head; the anterior margin with a big wedge-sbaped cut, 
sides triangular or subcircular on either side of this cut, projecting in front, and elevated to 
lie on the back of head; the posterior margin slightly concave medially. 

I . 

• Median vein in hindwing of termites arises generaJIy from the radial-seotor. In figure also, the median in the hiudwing, is 
shOwn to be aris~ng out of oubitus. This evidently, is either an abnormality or a mistalte on the part of the Rutho". 
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"Abdomen long. Legs very short. 

a 
TEXT-FIG. 8.-0ryptote1·mes declivis Tsai & Chen. Soldier. Drawings reproduced from Tsai, P. H. and Chen, 

N. S. 1963 (Acta ent. Sinica, 12, p. 168). 
(a) Head and pronotum, in dorsal view. (ob) Ditto, in side view. (c) Antenna. 

"'rotal length 5·11 5·11 5·55 

Length of head including mandibles 1·81 2·00 1·93 

Length of head excluding mandibles 1·38 I-52 1·45 

Length of head upto frons •. 0·97 1·13 1·09 

W'idth of head 1·22 1·40 1'32 

Height of head (excluding postmen tum) 0·90 1·00 0·90 

Length of pronotum 0·70 0·80 0·72 

Width of prOl1toulU 1,20 1-38 1·34 

Length of tibia of hindleg •• 0·80 0·80 0·88 

(0) TYPE-SPECIMENS 

T.he authors, Tsai and Chen (1963) did not specifically select any holotype and paratypes. 
The type-material (=cotypes) is, however, deposited in the Institute of Zoology, Academia 
Sinica j Peking. 

(d) TYPE-LOCALITIES AND DISTRIBUTION 

No specific type-locality is men,tioned by the authors. The species is, lto\vever, described 
from southern China, as follows :-

South ChIna: Chaochou (I{\vangtung); I(inchengchiang (I\.wangsbi); n,nd Yunhsiao 
(Fukien). 

(e) COMPARISON 

As J could not h*'lve access to the specimens of Oryptote'rmcs deolivis, I give below the 
differences frorn O. havilandi (Sjostedt) to which it is closest, on the basis of the oriO'inal 
description of declivis. These differences are very minor and the species are not e~si1y 
separable. 
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Imago: (i) Head reddish brown (vs. pale brown to brown in ha,vilantli):. (iii.). Head a 
little wider (Head width 'with eyes 1'09-1·13 vs. 0'93-1'07 mm.) 

Soldier: Length of head-capsule with mandibles 1·8l-t.·0(} nun. vs. 1.50-1·80 mm. 
in havilandi. 

4. Cryptotemne& d:Qmesticus (Ha,vibt]ird~ 

Cr ext-figs. 9-12 ; a'ud Tablffi 2-4) 

(i) Galotermes (G'I'yptote1'mes), brua:tuni Hill 

Some material from. Thursday Island (det, G. F. Hil~) was exam~d vide "Materia}" 
below. 

1926. G. F. Hill, Ento'molOf}i81~ :tdndon, 59. (762" p. 298. 1m. and S. Type-locality :·Apia (Upolu Is1.), Samoan Islands. 
1927. G. F. Hill, Isoptera, }'atnily Te1'll1itidae . In: lniiects of Sam,oa, pt. VII. Fasc. 1, pp. 9-13\ text-figs. 10-12 (1m.), 

13-14 (S.). 1m. and S. Apia (UpOlll Isl.): 
1933. G. F. lIill, Proc. ro.IJ. Soc. V'i(Jt., Melbourne, 46 (1), pp. 44-45. }'iji and Thursday IsIs. Also: Tutuila lsI. (Samoa) 

and Vaval1 lsI. (Tonga group). 
1942. G. F. Hill, Termltes (Isoptem) from tlte Australian Region, pp. 7, 11, 70.72, fit:.: 29 (~.).lttn. & 8. Fanning; l\larquesa.s 

Flint; Society; Austral; and Oeno Isls.; Apia (Samoa); 'rulagi (Solom611 IsIs.); Rabaul (New Britain lsI.) . 
30 miles S-E of port Moresby (papua) ; Suva. (Fiji IsIs.); Thursday Is1.; Guam (Marian41J IsIs.). ' 

(ii) G'IyptotermesjGalotermes (G14'!Jptotermes) campbelli Light 
1924. S. F. Light, china J. Sci. Arts, Shanghai, 1 (1-4), pp. 57-60. Q. and 8. Type.locality .. Kaehek, Hainan lsI. (off China). 
1931. S. F. Light, Lingll,cm Sci. J., Canton, 7 (1929), pp. 583, 584, 586 .. 588. Hainan and Kwangtung (Chm:a). 
1942. G. F. Hill, Te1"111ites (Isoptera) from the A'llstralian Region, p. 70. 

(iii) Oalotermes (Gryptotermes) dent-atus Oshima 
1914a. 1\f. Oshima, Zool. Anz., Leipzig, 44 (7), pp. 289-291, fig. 1. (S. mandibles). 1m. and S. Type-locality: 'fllihoku, 

Formosa. 
*1914b. M. Oshima, 4tlt Off. Rep. Termites, Taihoku, p. 2, pI. 1, fig. 1, pI. 2, figs. 8-9. Formosa. 

(iv) Oalote·rmes domestictts (Haviland) 
1896. G. D. Haviland and D. Sharp, 'l'rans. ent. Soc. LOJl.d., LOlldon, 44, pp. 591-594. Singapore. [Biology only.] 
1898. G. D. Haviland, J. Linn. Soc. Lond., London, 26 (169), p. 374, pI. 23, figs. 3-4 (S.), 5-6 (1m.). 1m. and S. Type. 

localitiu,' Singapore and Sal'awak «Borneo). Also sec unc!l:ll' "type-locality" below. 'fypes examined .. 
1904. J. Dcsneux, Genera ]nscctoru'l1l, Brussels, Fasc. 25, p. 23. 
1912. N. Holmgren, Ent. ~Jfitt., Berlin, 1 (9). p. 2~0. "Anping (?)." 

1913. E. E. Green, Spol. Zeyl., Colombo, 9, p, 8. Peradeniya (Ceylon). 
1914. E. Bugnion, Bull . ..I.lbl8. nation. Hist. Kat., Paris, 20, p. 176. Peradeniya (Ceylon). 
1934. V. Margaballdhu, J. Bombay nat. Ht·st. Soc., Bombay, 37 (a), p. 702. Peradeniya. (Ceylon). 

(v) Galotermes (Gryptotermes) domesticus (Haviland) 
1911a. N. Holmgren, K. Sv. Vet. Akad. Handl., Stockholm, 46 (6), p. 55, pI. 4, fig. 9 (S). 
1911b. N. Holmgren, Zool. Anz., Leipzig, 37, p. 550. 

1913a. N. Holmgren, K.Sv. Vet. AkacZ. HaMJ., Stockholm, SO (2), pp. 46-47, pI. 1, fig. 16(8.). 1m. and S. Singapore; 
Sarawak; and Bangkok (Thailand). 

1913b. N. Holmgren, TijdBc1t. Ent., The Hague, 56 (1.2), pp. 13, 15. Deli (Suma.tra); Krakata.u. 

1927. J. Bathelier, Faun. Colon. Frane., Paris, 1, pp. 128-129, 183-184. Singapore' SMs,wa.k' B1Lllgkok (Tha.iland?· 
Saigon and Tonkin (Vietnam). ", 

1929. F. P. Jepson, Bull. Dept. Agric. CeyZ;n, Colombo, No. 85,1)P. 7, 9. 
19~2. G. F. Hill, Termites (Isoptera) f"om the A'llstralian. Region, 1>. 70. 

( vi) Oryptotermes domesticus (Haviland) 
H'·23. M. Oshima, Oap. Zool., The Hague, 1 (3), p. 5. 1m. Simalur, Sinabang (Sumatra). 

1933. F. P. Jepsoll.' (Jey~ J. Sci., ColoIn be"'l, 3 (1), pp. 28, 29, 35. Ceylon; India; Indo-China; Ja.va; Karakat&u Isl.; 
Malaya; Slam; Slmalur. r 

1937. S. F. Light, Pan-Pacific Entom., SaIl HiI\nClit;co, 13 (1.2), {'p. 17,22. 

*-Not Been in origin&t 
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1941. C. F. C. Beeson, Ecol. &: Oontrol Forest Insects, India, etc., p. 540. Ceylon. ; ~[aJaya. 
1941. H. Kirby, Univ. Oalif. Publ. (Zool.), Berkeley, 45 (1), p. 57. Fanning lsI. (Pacific 00.). 

1942. H. Kirby, Univ. Calif. PuM. (Zoo,.), "Berkeley, 45 (3), p. 191. Singapore. 

1949. T. E. ~nyder. Smiths. misc. Coll., Washington, 112, pp. 40-41. India; China; Formosa; Thailand; Malay Aroh. 
Sumatra; Sarawak (Borneo); Krakatau, Marianas, Gualll, Papua, New Britain, Solomon, Fiji, Samoa, Fanning, 
Flint, Society, Australian, Marquesas and Oeno IsIs. 

1957. W. V. HalTis, Malayan Nat. J., Kuala Lumpur, 2, pp. 22, 25, 27. 

1968. W. V. Harris, East Afr. agric. J., Nairobi, 23 (3), p. 166. South China; Siam; Forlllosa; Malaya; Indonesia- and 
many island groups ill the Pacifio from the Solomons to Fiji and Marianas. 

1958. \V. V. Harris and E. S. Brown, Bull. ent. Res., London, 49, (4), pp. 737, 739, 740, 741·742. HOlliara (Guadaoa.na.l) 
and Gizo (western group) in S910mon Islands. 

1958. 1\1. Ahmad, Biologia,~ahoro, 4 (1 & 2), pp. 54,56. Keys. 

1960. L. G. E. Kalshoven, Acta Tropica, Basel, 17 (3), p. 264. Java; S. E. Borneo. 
1961. K. Krishna, Bull. Amer. J.l!us. Nat. Hist., New York, 122 (4), p. 382. 

1961. W. V. Harris, Termites: l'heir Recognition and Oontrol, pp. 46, 63, 68,143, 155,160,161. Formosa; Siam; Ma.laya ; 
Indonesia; Solomon IsIs.; Fiji IsIs.; Samoa IsIs,; Ceylon; and Panama. 

1963. W. V. Harris, jIwl, Hongkong n,:,t. Elist, Soc., Hongkong, No.6, p. 2. Kwangtung Provo and Rainan lsI., China. 
[Authorship of species wrongly assigned to Holmgren.] 

1964. P. H. Tsai and N. S. Chen, ActB Entom. Sinica, Peking, 13 (1), pp. 27, 34. Hainan and Yunnan (China); Formosa; 
Indonesia; Thailand; Singapore; Kuan lsI. 

1965. M. Ahmad, Bull. Amer. Mus. nat. Ilist., New York, 131 (Art. 1), pp. 14, 16-17. 1m., S. 
1966. W. V. Harris, Proc. Linn. Soc. Lond., London, 177, (I), p. 12. Singapore; Sarawak. 
1967. F. J. Gay, Bull. Commonw. Sci. IMust. Res. Org., Melbourne, No. 286, pp. 10, 20.21, 53-54. 

(vii) Kalotermes (Gryptotermes) domesticus (Haviland) 
1934. T. E. Snyder, Indian For. Rec., Delhi, 20 (11), p. 5. Trivand.rum (Kerala, India). 
1953. Rattan Lal and R. D. Menon, Oatalog. Indian Insects, Pt. 27, 180ptera, Delhi, p. 10. Singa.pors; Sara\v&k (Borneo) ; 

and Ceylon. 

(viii) Gryptotermes (Gryptotermes) d~mesticus (Ra viland) 
1934. N. A. Kemner, K. Sv. Vet. Akad. Handl., Stockholm, (3) 13 (4), p. 46. 

(ix) Oalote1'meS (Procryptote1rmes) domesticus (Haviland) 
1910. N. Holmgren, Trans. Linn. Soc. Lond., London, (2) 14, p. 136. 

(z) Oalotermes (Gryptotermes) formosae Hobngten 
19l1. N. Holmgren, Zool. Anz., Leipzig, 37, p.550. [No description]. 
1912. N. Holmgren, Annat. Zool. Jap., 'rokyo, 8, pp. ll9·120. 1m. and 8. Type-locality: Botel Tobago (Formosa). 
1913. N. Holmgren, K. Sv. Vet. Akad. Handl., Stockholm, 50 (2), pp. 47.48, fig. 5 (S. mandibles); pI. 1, fig. 17 (S.), It". S. 

and Pw. Botel Tobago (Formosa). 

(xi) Galotermes (Gryptotermes), gulosus Hill 
1927. G. F. Hill, Jfe11l. nation .. lI1U8. Melb., :Melbourne, No.7, pp. 11-13, pl. 1, figs. 5-11 (1m. & S.) ; pI. 5, fig. 151 (wing); 

pI. 8, fig. 152 (wing). 1m., Q. and S. Type-l()caUty* : 30 miles S. E. from Port l\Ioresby (New Guinea), Tytles 
examined. 

1927. G. F. Hill, Insect8 of Samoa, Part VII, Faso. 1, p. 12. 
1933. G. F. Hill, Proc. roy. Soc. Viet., Mel\Joul'lle, (N. S.), 46 (1), p. 45. 

(xii) Gryptotermf1s/Kalotermes (Gryptotermes) hermsi Kirby 
1925. H. Kirby, Galif. Uni:v. Publ. (Zool.), Berkeley, 26, pp. 437-441. 1m.. aM 8. Tupe.loc.aliey I' Fanning Isl. (Paot fic 

Ooean). 
1982a. S. F. Light, Bull. Be'8/top Jlu8., Honolulu, 98, pp. 83·84. Marquesas IsIs.: Atuona (Hivnoa Isl.) IHld Hanaheyane 

~alley ('fahuata lsI.). 
1932b. S. F. Light, Bull. Bishop ,MU8., Honolulu, 98, pp. 171, 172, 176. Marqueslls IsIs.; Atuona (Hivaoa hI.) : and Ha.ua· 

hevane valley (Tahuata Is.). Keys and oollection records. 
1936. S. F. Light and E. C. Zimmerman, Oce. Paper8 BiB/lOp J!UB., Honolulu, 1% (12), pp. 11, 12. Olleo Isl.; Austra 1 

IsIs.; Society IsIs.; Flint lsI. 
1941. H. Kirby, Univ. Oalif. Publ. (Zool.), BCl'Jmiey, 45 (1). p. 57. ]!'anning lsI. (Pacifio Oooan) . 

• The holotype soldier and the lnorphotype imagos of Oaloterme8 (Cryptotflr1JW8) "Ul08UI Hill, nre from l\.a.ile (Papua). Allo 
8ee \1nder "Material" helow. These two localities ('i.e., h.ailc (Papua) aud 30 mil(,1 S. F1. of Port· Moresby\. probably mean tht, 
mme plaoe. 
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1942. H. Kirby, C/niv. Oalif. PuM. (Zool.), Berkeley, 45 (3), p. 190. Fanning lsI. (Paoific Ocean). 
1946. S. F. Light, Bull. B1'shop Mus., Honolulu, No. 189, p. 9. Guam (Pacifio Ocean). Also Fanning, Washington; 

Marquesas, Tahiti, Austral, OC110, and Flint Islands. 

(xiii) Oalote1'mes/Calote1'mes (C1'yptotermes) kotoensis Oshima 
t1912.1\1. Oshima, 31'0, Official Rcpt. Termites, ':raihoku, p. 56, pI. 2, figs. 3,4, 17 & 18. 
1913. M. Oshima. Philipp. J. Sci., Manila, (D) 8 (4), pp. 274, 275 ; fig. 1 (B. mandibles) (explanation of figure misprinted a. 

Ooptotennes kotoen8~·8). Botel1.obago Island (Formosa) and Loo-Choo Archipelago. 
t1914. M. Oshima, 4tlt Official Rept. Termites, Taihoku, p. 1. 

1915. S. Hozawa, J. Colla Sci. :Pokyo Imp. Unit·., Tokyo, 35 (Art. 7), pp. 51-61, text-figs. 11 (1m.), 12 (S.) and 13 (Pw.); 
pl.2, figs. 9 (1m.) and lO (,s.). 1m., Ny., S. and Pw. Formosa. JapalWse Arch. : Ishagakijima, Loo-Choo; 
and Bonin lsI. 

1942. G. F. ifill, Termites (lsoptcra) j1'om, the Australian Region, p. 70. 

(xiv) OryptotlJrm.es lignarius Kemner- (MS name) 
1941. M. P. D. Pinto, India?l J. Ent., New Dellii, 3 ~l), 1>. 85. Ceylon: Hakgala. 
1949. T. E. Snyder, Smiths. misc. Coll., \Vashington, 112, p. 345. 

(xv) Galotermes (Gryptotermes) ogasawarensis Oshima 
1913. M. Oshima, Phi1il)P' J. Sci., Manila, (D) 8(4), pp.274-276, fig. 2 (.';. mandibles) (expla.nation misprinted as C(}pCtJ. 

termes o9a8au:a1'ensis). 1m. and S. 1.'ype-locality : Ogasawara.jima or Bonin lsI. (Japanese Arohipelago). 
1914. M. Oshima Zool. Anz' J Leipzig, 44 (7), pp. 291-292, fig. 3 (S. mandibles). 1m. and B. Ogasawarajima (or Bonin 

IsI.), Jr. pan. 

(xvi) Calotermes (Cryptoterrnes) r~pent7'nus Hill 
1927a. G. F. Hill, Mem. nation •. Mus. Melb., Melbourne, N('. 7, pp. 13-14, pI. 1, fig. 13 (1m.). 1m. Type-locality: 

Rabaul (New Britain). Also Toma (New Britain). Types examined. 
1927b. G. F . .tIill, 1nsect8 of Samoa, Part VII, Fasc. 1, p. 13. 
1933. G. F. Hill, Pl'or. roy. Soc. Vict., Melbourne, (N. B.), 46 (1), p. 45. 

(xvii) Grypwtennes tectus Kemner (MS name) 
1941. 'M. P. D. Pinto, btdirtn J. Ent., New Dellii, 3 (1), p. 85. Ceylon = Colombo. 
1949. T. E. Snyder, Smith8. misc. Coli., ·Wa.shingtoll, 112, p. 345. 

(a) MATERIAL EXAMINED 

(A) Present i1~ UnivefS1'ty lJIluseurn oj Zoology, Cambridge (England). 

(i) One vial with 14 imagos .(6 alates, 8 dealates), 3 soldiers, 6 nymphs, 1 pseudoworker, 
and a few loose wings. No. "376" Sarawak (Borneo). 

(~) Present in Z. S. I., Calcutta. 

(ii) One vial, Z. S. 1. Reg. No. 2625/H8, with 2 imagos (dealates)J 1 soldier and 2 nymphs, 
Colombo (Ceylon), ex "frame of an oil painting" 

(iii) One vial, Z. S. 1. Reg. No. 9901/18, with 2 ilnagos and several pseudoworkers, Tri­
vandrum (Kerala. State, India), det. F. Silvestri, ex " mango-wood boat model" 

(G) Present in F. R. I. ~ Dehra Dun. 

(iv) One vial, F. R. I. No. ~tC. I~092/1, with 2 imagos (dealates), 1 soldier, ] nymph 
and t,vo loo~e wingE!, Thursday Is1. (N. Australia), det. G. F. Hill as" Galotermes (G'1''!Jptotermes) 
buxwni " 

(v) One vial with an incompletely chitinibed Imago and 1 psendoworkel', Formosa, 
ex Shiraki ColI., " Galotermes kotoensis " det. 

(D) Present 1'U A. M. N. E., Ne~v Yorlc (All det. G. F. Hill as " Galotermes (C1'yptot87mes) 
buxto ni Hill" . 

t Not seen in origmal 
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(vi) One vial with a soldier (holotype of Calotennes (Gryptotermes) gulosus Hill), 2 imagos 
(1 0-, 1~ ; morphotypes of gulosus Hil1) and 5 loose ,vings, I(aile (Papua) [probably same as 
" 30 miles S. E. of Port More~by ", vide above ], coIl. G. F. H1'U, 22,vii.22. 

(vii) One vial with an imago (type of Galotermes (Gryptotermes) repentinus Hill), Rabaul, 
New BJitain, June, 1922. 

(viii) One vial with 13 soldiers, Rabanl, New Britain,. co11. J. L. Froggatt, 5..1.31, No. 
I I 59/N.Br. 

(ix) One vial with I soldier, 1 imago, 1 nymph and several pseudoworkers, Tubagi, 
Solomon IsIs., colI. R. A. Lever (6952), 17.xi.1936, "from leg Qf table". 

(x) One vial with 1 soldier, ~ imagos, and several nymplls, Thursday lsI., N. Australia, 
"25.x. C.c. 227" 

(xi) One vial with 4 soldiers and several imagos, nymphs and pseudoworkers, Thursday 
lsI., "7: II", coIl. G. F. Hill (No. 1412): 

(xii) One vial with 1 soldier and several ima~os, nymphs and pseudoworkers, Thursday 
Island, Oct.,1922, colI. G. F. H1'll. 

(E) Present in Zoologiska Ins tituet , Lwnd University, Lund (Stoeaen). 

(xiii) One vial with an imago (dealate), 2 soldiers, several nymphs and pseudoworkers 
and a, few loose wings, Colombo (Ceylon), 13.x.1928, ex. "Venesta board", det. N.A. Kemner 
"Oryptotermes tectus n. sp." (MS name). 

, (xiv) One vial with an imago (dealate) and a loose hindwing,* Hakgala (Ceylon), co]]. 
F.P. Jepson, 25.iv.1917, "at light at night", det. N.A. Kemner "Gryptotermes lignariu$ 
D. sp." (M.S. name). -

(b) DESCRIPTION 

Types examined. 

1. IMAGO (Text-fig. 9 ; Table 2).-

Ge'i~eral: Head-capsule ochraceous or pale yellow to pale brown, somewhat paler 
anteriorly; antennae, labrum, legs and body paler than head-capsule; mandibles yellowish 
to pale brown with dark brown toothed margins. Head and body moderately pilose. Total 
body-length with wings c. 7.5-1~.0 mm. ; without wings 4.5-6.9 nun. 

Head: Oval; length to tip of labrum 1.23-1.37 mm., width ,vith eyes 0.90-1.10 mm. 
Head-capsule subrectangular, rounded posteriorly; sides subparallel, somewhat incurved 
in region of eyes; length to ba~e of mandibles subequal to ,vidth with eyes Fontanelle.' 
Absent. Eyes: Two lateral, black, compound, oval eyes, one on either side ; maxinlum 
diameter 0.23-0.37 mm. Ocelli : Two lateral, transparent, small ocelli, one on either side ; 
maximum diameter 0.09-0.13 lnm. ; either touching the eyes or separated just by a thin 
line. Antennae: With 14-17 segments; segments 1 and 2 sparsely, and renlainder Inodera· 
tely, pilose; segments 1 and 2 cylindrical, the latter approxinlately half of 1 ; 3 pyriform, 
subequal to or slightly shorter than 2 ; 4 shortest; 5 to the penllItinlate one pyrifornl and 
gradually increasing in length; the 1ast ovate and shorter than the penultimate one, Glype'U~: 
Subtrapezoidal. An~eclypeus apilose ; weakly illc~U'ved at. anterior Inargin. Postclypeus 
harldy differentiated from the anteclypeus ; weakly pilose, Labr'tl1n: Broader than iong ; 
rounded at anterior margin; pilose near tip and on body_ llfandibes: Of typically 
Gr1/ptotermes-type, Left mandible,wit.h a finger-like apical and 2 marginal teeth; 1st mal'ginal 
short; 2nd triangular, larger than let and wiilf'ly separated from it. Right mandible also 
with a finger-1ike apical and 2 marginal teeth; J st marginal short, triangular; 2nd Sn18,l1er 
than 1st, lying at its base and with the hind margin about twice the length of molar plate. 
---------------- ---------- - - -~~--

• The loose wing is cxceptionlllly hug (10.0 mm. without srall') ; otht~l'wise t,h~ imago (d('tdat('l) hat!! nil t,ht' t'hR.1'&oteffl or (' 
domuticu" (H8vilnnd). ' 
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TEXT-FIG. 9.-0I'ypto/crmes domesticus (Haviland). Imago. Figa. (a), (b) fro:n lectomorphotype imago; and 
(c), (cl) from a. paJ.'u1ectomorphotype dcalat& imago from same lot. Sarawak, Borneo. 

(a) Head and pronotum, in dorsal view. (b) Ditto, in sid~ view. (C) Left mandible, in dorsal, 
view. (d), Ditto, right mandible. 

acl., anteclypeu&; ant., antenna; apt t., apical tooth of mandibles; e., eye; ir.., labrum; It., 
left; ml, ma 1st and 2nd marginal teeth of mandibles; mil., mandible; oe., ocellus; pel., 
postclypeus; pt·t., pronotum; 'tt., right. 

Thorax: Pronotum : Flat, subreniform ; generally narrower, but sometimes subequarl 
to or broader than, head with eyes; much broader than long (maximum l~ngth 0'57-0.77 ; 
maximum width 0.73-1.25 mm.) ; sides sub straight to weakly conve~; anterior margin weakly 
conoave ; posterior margin sub straight to weakly rounded, sometimes slightly incurved medi­
a.lly. Meso'iWtum and metanotum : Posterior margin weakly incurved medially. Legs.· 
Pilose ; fore-legs shortest; hind-Iegs'longest; apical tibial spur formula 3 : 3 :. 3. Tarsi 
4-jointed ; arolium present between claws. 

Wings (Text-fig. 10) : Transparent, pale yellow. Costa, 8ubcosta, radius and radial 
sector thick and strongly chitinojd ; median and cubitus thin. Forewing.' Longer than 
hind wing ; basal scale shield-like. Costa thick, running along ent.ire length of wing membrane. 
Subcosta short, arising independently from scale and meeting the costa just outside the 
scale. Radius short and thick, meeting the costa at about one-fourth to one-third the 
length of wing·-membrane. Radial sector thick, arising i ndfpendently from scale; running 
parallel with costa and giving 6-10 branches to the latter; fhst bifurcation at about one­
third to approxjmately middle of wing-membrane. Median thin, arising independentelyf:rom 
basal Bcale, curving up and meeting the radial sector at about middle to distal one-th~d of 
wing. Cubitus thin, with 11-13 branches to posterior margin. Hirulwi'n!}: Shorter than 
forewing; scale also shorter than forewing seale, covered completely by the latter. Costa 
as in forewing; subcosta absent; radius as in forewing, meeting the costa at about middle 
of wing-membrane. Radial sector as in forewing, with 4-6 branches to costa. Median 
arising from radial sector a little outside tb e scale, curving up and meeting the radial seotor 
a.t about the middle to the distal one-third. Cubitus as in forewing, witl) 10-11 branches 
to posterior margin. 

• A.~men.· Oblong, hairy. Cerci 2 .. j oint edJ c. 0.08-0.10 mm. long. Styli (in males) 
lingle-JoInted, 0.07 mm. long. 
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2. SOLDIER (Text-figs. 11 & 12 ; 'Table 3).-

General: Head-capsule black, slightly paler (dalk castaneous) posteriorly; antennae, 
labrum, legs and body, yellowish to pale brown ; pronotum darker near anterior margin ; 
mandibles black. Head and body sparsely hairy. 'Total body-length c. 4 .. 6 mm. 

Head: Head-capsule subrectangular, thick and truncateq. in front; length to base of 
mandibles 1.20-1.30 mm. ; ma~imum width 1.13-1.29 mm. ; witlI a prominently projecting, 
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TEXT-FIG. ,10.- Oryptotofmes domestic us (Haviland). Wings. From paraleotomorphotype specimen. Sarawak, 
Borneo. 

(a) Forewing, in dorsal view. (b) Proximal portion of forewing, enlarged. (c) Hindwing, in 
dorsal view. (d) Proximal portion of hindwitlg, enlarged. 

0., costa; Cu., cubitu~ ; M., median; R., radius; Rs., radial sector; Se., subcosta. 

knob-like tubercle on either side, arising from ventral genae just below the antennal sockets, 
and a weak swelling 011 either side of postclypeus arising from frons a little above the antennae 
in place of the dOlsal tubercles; frontal ridge prominent, weakly to strongly notched ante­
riorly in middle and E!trongly projecting in front from about the base of mandibles to approxi­
matE11y middle of mandibles (index Maximum head-length upto ridge/Head-length to l1ase 
2Z~J~" 5 
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of mandibles 1.10-1.25). Fron~ truncated, forming a right angle or a, 3mltller angle with the 
mandibles. Fontanelle and ocelli: Absent. Eyes: Two small, suboval eye spots, one on 
either side; maximum diameter 0.10-0.17 mm. Antennae: With 11-14 segments; segments 
1 and 2 sparsely and the renlainder moderately densely pilose; segment 1 longest, cylindrical; 
2 a little longer tha.n half of 1 ; 3 narro\ver, in length either shortest or a little longer than 
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TEXT-P1G. ll.-Oryptotermes domesticus (Haviland). Soldier. Lectotype. Sarawak, Borneo. 
(a) Head and pronotum, in dorsal view. (b) Ditto, in side view. (c) Right antenna, in dorsal 

view, 

ant., antenna"; e., eye; j.1'., frontal ridge; 1r., labrum; md" mandible; prt., pronotum; tIl td 
dorsal and ventra.l tubercles respectively. 

or 3ubequa,1 to 4 ; 5 to the penUltimate one gradually increasing in length and becoming 
pyriform; the last oval, shorter and narrower than the penultimate one. Olypeus." Ante­
clypeus a thin, narrOw subtrapezoidal strip of same colour as labrum. POfltclypeus narrow, 
subrectangular, separated from frons by a thin groove; of same colour as frons. Labrum: 
8ubtriangular to broadly tongue-shaped ; broader than long (length 0.12-0.24, maximtun 
width at base 0.17-0.30 mm.) ; with a pair of bristle-like hairs at anterior end. Mand~:bles: 
Short~ 'thick and tria!lgular'; sharply pointed &t tips, ~nd with a prominent hump on tho 
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outer margin just above the outer basal condyle; teeth on inner margin present or absent, 
when present very weak. Left mandible generally with 2 weak marginal teeth. Right 
mandible also,generally with 2 Snlan marginal teeth located in middle-third. Postmentutn: 
Short, squarish, somewhat broader posteriorly; anterior .and posterior margins weakly 
inourved. 

c O'S mm. d ....... ....... -----~....." 

O'S mm. 

1 mm. 

prt. 
I 

e. 
b 1 mn,. 

~ .. >- -... 

TEXT.FIG. 12.-0ryptotefmes dornestiG'Us (Haviland). Soldier. Specimens from Colombo, Ce-ylon. 
(a) Head and pronotum., in dorsal view (Note difference in shape of frontal ridge a.nd pronotuUl 

from that in lectotype, Text-figure 11). (b) Head and pronotum, in side view. (c) Left. 
mandible, in dorsal view. (d) Ditto, right mandible. (e) Right antenna, ill dorsat view. 
(f) PostmentuUl, in ventral view. 

ant., antenna; e., eye; l1'., labrum; It., left; tnl) 1n2, list and 2nd m&rgillal teeth of maudibles; mtt • 
. mandible; prt., prol1otum; rt" right; 11, 12 , dor~al n,ncl ventl'~l t,uberclee, respectively. 

Thorax: Pronotum : Flat, weakly raised near anterior m&rgin ; generally n&rl'ower than, 
and sometimes subequal to, head-width; length sometimes less '-but generally OVer two-thirds 
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of width (maxinlUll1 length 0.53-0.87, maxinlum width 1.01-1.30 mm.; index Lengthl 
Width 0.64-0.74) ; anterior nlargin convave, medially notched, laterally somewhat project­
ing in front; sides rounded ; posterior margin weakly eonvex. Mesonotum: Narrower than 
pronotum, with a weakly convex posterior margin. Metanotu'in : Narrower than pronotum 
but broader than mesonotum ; posterior margip weakly convex. Legs: Short, hairy; fore­
legs shortest; hind-legs longest; apical tibial spur formula 3 : 3 : 3. Tarsi 4-jointed. 

Abdomen: Oblong, hairy. Cerci 2-jointed, c. 0.10 mm. long. styli either present or 
absent; when prsent, single-jointed, c. 0.03-0.05 mm. long. 

3. PSEUDOWORKER (Table 4).-

General: Head-capsule whitish to yellow; antennae, thorax, legs and body paler. Head 
and body fairly pilose. Total body-Iongth c. 4.4-7.0 mm. 

Head : Head oval ; head-capsule subcircular (length to base of mandibles _ 0'90-1.07; 
maximum width 0.98-1.10 mm.). Fontanelle and ocelli: .M>sent. Eyes: Two lateral eye­
spots present; 0.10-0.17 mm. in diameter. Antennae: With 11-16 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; 3-6 ring-like; 7 to the penultimate one pyriform, 
gradually increasing in length; the last ovate, shorter than the penultimate one. Glypeus: 
Subtrapezoidal, not distinctly sepa.rated into an ante- and a postclypeus. Labrum: Broadly 
tongue-shaped; broadest in middle; with a few hair near anterior margin and on body. Man­
dibles : Of typically Gryptotermes-type. 

Plwrax: Pronotum: Flat, subreniform ; narrower to broader than head-capsule; broader 
than long (length 0.38-0.63 ; maximum width 0.70-1.30 mm.) ; anterior margin concave; 
posterior margin weakly rounded, sub straight medially. Legs: Short, hairy ; apical tibial 
spur formula 3 : 3 : 3 ; tarsi 4-j ointed. 

Abdomen: Oblong, hairy. Cerci 2-jointed, c. 0.08-0.09 mm. long. Styli single-jointed, 
c. 0.07-0.-08 mm. long. 

(c) TYPE-SPECIMENS 

(a) Of Gryptotermes domesticus (Haviland): 

Lectot~es selected as follows:-

(i) Present in University Museum of Zoology, Cambridge (England) : Lectotype: Soldier 
with right middle and hindlegs broken. Lectomorphotypes: An imago and a pseudoworker: 
Paralectotypes and paralectomorphotypes : 1 paralectotype soldier and 4 paralectomorphotype 
imagos. 

(ii) In Z. S. I., Calcutta: Paralectotype and paralectomorpkotype : One paralectotype 
soldier and one paralectomorphotype imago. 

(iii) In A. M. N. H., New York: Gotypes : An imago, a soldier and a nymph. 

(b) Of Gryptotermes buxton~' Hill : 
Gotypes : (i) A winged adult and a soldier, in B. l\I., London. tii) 2 winged adults in 

A.M.N.H., New York. 

(c) Of Oryptotermes campbelU Light: 
Gotypes : A soldier and a nymph in A.M.N.H., New York. 

(cl) Qf Galotermes (Gryptotermes) dentatus Oshima : 
Location, etc. not known. 

(e) Of Galotermes (Gryptotermes) formosae Holmgren: 
Ootypes : Imagos, soldiers and nymphs in N aturhistol'isches Museuln, Vienna, (vide 

Ho]mgren, 1912, Annot. Zool. Jap., Tokyo, 8, p. 120). 
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(f) Of Calotermes (C1''Yptotermes) gulosus Hill: 
(i) Holotype and morphotype: A soldier (holotype) and 2 ilnagos (morphotypes), 

in A.M.N.II., New York. 
(ii) Paratypes " In National Mu&eum of Victoria, Melbourne: 3 examples, in a tube, 

vide letter from Museum dated 12th May, 1964. 

(g) Of Gryptotermes herms~' Kirby: 
Type (==Holotype) : A winged adult male, in U.S.N.1VI., Washington. 
Gotypes (==Paratypes): An imago and a soldier, in A.M.N.H., N"ew York. Also in 

author's private colJection, in California Academy of Sciences, San Franeisco and in De­
partment of Zoology, University of Oalifornia, Berkeley, vide I{irby 1925; 

(k) Of Oalotermes (Gryptotermes) kotoensis Oshima: 
Gotypes " In Institute of Science, Govt. of Formosa, (vide Oshima, 1913, PhiMpp. J. Sci., 

(D) 8 (4), p. 274).-

"(1') Of Galotcrmes (GryptoterIJ"nes) ogasawarenS'is Oshima: 
Location, etc., not known. 

(j) Of Galoterrn.es (Gryptotermes) repentinus Hill : 
Holotype: An imago, in A.M.N.H., New York. 
(The species was described by Hill, 1927, from 2 alate imagos. The other example 

is not traceable (vide letter from National Museum of Victoria, Melbourne, dated 12th 
May, 1964). 

(d) TYPE-LoCALITY 

(a) Of Oryptotermes domesticu8 (Haviland): 
Haviland's (1898) material came from Singapore and Sarawak. As the lectotype, 

selected here is from Sarawak, this may now be considered as the type-locality. 

(b) Of Calotermes (Oryptotermes) buxton'i Hill : 
Apia (Upolu lsI., Samoa IsIs., South Paci£'~). 

(c) Of Oryptotermes campbelli Light : 
Kachek, Hainan lsI. (China). 

(d) Of Galotermes (Oryptotermes) dentatus Oshima : 
Taihoku (Formosa). 

(e) Of Galotermeb (Cryptotermes) formosae Holmgren: 
Bote] Tobago Island (Formosa). 

(f) Of Galotermes (Oryptotermes) gulo.s'Lls Hill: 
30 miles S. E. from Port Moresby [==Kaile] (New Guinea). 

(g) Of Oryptotermes hermsi Kirby: 
Fanning lsI. (Marianaf? IsIs., N. Pacific). 

(h) Of Galottrmes (Gryptotermes) kotoerls~'s Oshima : 
Botel1.'obago (Formosa). 

(~') Of Galotefmes (Gryptotermes) ogasa'Warens'is Oshima: 
Ogasawarajima. or Bonin 1&1. (Japanese Archipel~go). 

(j) Of Galotennes (Gryptote'1'1ne:J) 1'~pentinus ~ llill : 
Rabaul (New Britain, S. Pacific). 
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(e) DISTRIBUTION 

Gryptotermes d01nesticus is a very \videly distributed species and is known from the 
Indo-Malayan, Papuan and Neotropical regions, as follows :-

Asia: Ceylon: Colonlbo, 6°50' N., 79°55' E. ; Hakgala, 6°55' N., 80°48' E. ; Peradeniya, 
7°16' N., 80°37' E. Gl~ina: Kachek, Hainan Is1. ; Kwangtung and Yunnan Provinces. 
Formosa: Botel Tobago; Taihoku. India: Trivandrum, 8°27' N., 77°43' E. Borneo: 
Sarawak (type-locality). Also S. E. Borneo; Karakatau Isl. ; Sinabang (Simalur) ; Java 
and Sumatra (Deli). Japan: Ishagakijima (Loo-Choo IsIs.) ; Ogasawarjima (= Bonin 
Is1.), 27°30' N., 141°00' E. Singapore, 1°17' N., 103°51' E. Th1,1·land: Bangkok, 6°50' .N., 
79°55' E. Viet~1n: Saigon ; Tonkin. "Anping 1" 

Pacific Ocean: North Pacific: Marianas Islands: Guam, c. 11°40' N., 146°0' W. ; Fanning 
lsI., 4°0' N., 159°15' W. ; and Washington lsI. South Pacific (New Guinea) : 30 miles S. E. of 
Port Moresby [=Kaile] ; New Britain lsI. : Rabau] , 4°00' S., 152°00' "E. and Toma ; Fiji 
'lsI. : Suva, c. 18°06' S., 178°30' E. ; Oneo lsI. ; Samoan IsIs. : Apia (Upolu lsI., 13°50' S., 
171°50' W.) and Tutuila; Flint Island (c. 11°30' S., 153°30' W.); Society, Austral and Thurs­
day (10°40' S., 142°10' E.) Islands; Marquesas Islands: Atuona (I-livaoa Is1.) ; and Hana­
hevane valley (Tahuata Isl.) ; Solomon Is]s. : Honiara (Guadacanal), 9°40' S., 160°0' E. ; 
and Gizo (We~tern Group), 8°0' S., 157°30' E. ; Tubagi ; and Vavau ls1and (Tonga Group). 

Central America ~ Panama, 9°0' N., 79°20" W. 

(f) COMPARISON 

The imago of Gryptotermes aomesticus is very close to that of G. dualeyi and O. havilandi. 
It is separable from them as follows :-

From G. dudleyi : (i) Eyes generally smaller (maximum diameter 0·27-0·30 (larely above 
0'30) vs. 0.30-0.33 mm.}. (ii) Oce11i nearer the antennae, minimum ocellus-antennal distance 
0'13-0'16 vs. 0.17-0.19 mm. 

From d. havilandi: (i) Head-capsule somewhat incUlved in the region of eyes VB. sub­
straight. (ii) Eyes smaner 0'27-0'30 (rarely above 0'30) VS. 0'30-0'34 mm. 

The soldier of this species is separable from all the 'other oriental species in having only 
the ventral tubercle of head prominent, thE- dorsal one being very weak (vs. both the tubercles 
prominent in other species). The frl)ntal ridge of head is also strongly projecting in front 
medially vs. pushed back medially or s()metimes projecting in front laterally, in the 
other species. 

5. Cr)i ptotermes dudleyi Banks 

(Text-figs. 13 &; 14 ; and Tables 4-6) 

(i) Gryptotermes audleyi Banks 
1918. N. Ba~k8, Bull. Amer. MU8. nat. Hist., New: York, 38 (Art. 17), pp. 660-661, pI. 51, fig. 3 (S.). 1m. and S. Type-

local'l-ey : Panama (Central Ameri<a). Types examined. 
1925. T. E. Snyder, J. Agric. Res., Washington, 29 (7), p. 179. Panama. 
1926. T. E. Snyder, J. Wa"h. Acad. Sci., \Vashin,~ton, 16 (1), p.27. Costa Rica. 
19rs3. F. P. Jepson, Ceylon J. Sci., Colombo, 3 (1), p. 25. Panama. 

1941. H. Kirby, Univ. Calif. Publ. (Zool.), Berke13y, 45 (1), pp. 33, 57. Peradeniya (Ceylon). Balboa.; and Barro Colo­
rado lsI. (Panama, Central America). Protozoa. 

1942. n. Kh\by, Univ. Calif. publ. (Zool.), Berkeley, 4S (3), pp. 182, 191. Ts.l1ga (Tanganyika). Ancon; and 'Balboa. 
(Panama, Cent.ral America). Protozou.. 

1'J40. T. E. Rn~der, Smiths. rni8c. Coll., 'Vashihgton, 112, pp. 41·42. Costa Rica; and Panama (Central America.); 
C-olombJa (S. America); Ceylon; l'hiIippines ; Sumatra.; Java; New Guinea; N. Australia. (Northern Territory); 
Thursday 1,1. 

1951. W. V. Harns, p,.oc. R. wt. &oc. Lond., J ... olldon, 10 (1··2), p. 25. 1'aIlga. (Ta.nganyika). 
} (\(;3. M L '1_' 1 r. " .. &oon~a & u. D. Pa,nt, :lncUa.n li'ur. lJeajl. '''·'e}hi, No. 121 (pt. 3), p. 42. Ceylon. ·Cannanore (Kerala 

Rtll\~fl, Ind,a). 
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1955. G. D. Chaudhry, Pakistan J. Forut., 5 (1), p. 40. Khulna (E Pakistan). 
1956. M. L. Roonwal & P. K. Sen-Sarma, Indian J. Agric. Sci., N;}w Delhi, 26 (1), pp. 3·4. Barkuda Island, Chilka 

Lake (Orissa, India). 

1907. P. K. Sen-Sarma and R. N. Ma.thur, Ourr. Sci., Bang,~lore, 26 (12), p. 399. J Plot, 30 miles N-E of Nankhana 
Range Headquarters and Jhingakhali, Sundarbans (West Bengal, India). 

1958. W. V: Harris, E. Afr. agri.c. J., Nairobi, 23 (3), p. 165. Fig. 1 (S.), fig. 2 (1m.). From Malindi in Kenya to Mikin­
dam in S. Tanganyika. ; Zanzibar lsI. ; Java; Sumatra; New Guinea; small islands off north. coast of AUltralia ; 
Coylon ; and Central America. 

1958. M. Ahmad, Biologia, Lahore, 4 (1-2), pp. 54, 55. Keys. 
1960. L. G.E. Kalshoven, Acta Tropica, Basel, 17 (3), p. 265 .. Java; S. E. Borneo. 
1961. K. Krishna, Bull. Amer .. Mus. nat. Hist., New York, 122 (4), p. 382. 
1961. W. V. Harris,Termites : Their Recognition and Controll p. 63. Central America to Colombia and Trinidad, r:J. E. 

Asia ; N . .A ustralia ; Ceylc n ; and East African coast. 
1967. F.J.Gay, Bull. Commonw. Sci. Incl'U8tr.Re8. Org., Mel1>uurne, No. 286, pp. 10-11,21-22,54·56. 1m. and S. 

(ii) Kalotermes .(Oryptotermes) cludleyi Banks 
1934. T. E. Snyder, Proe. bioZ. Soc. Wa8h., Washington, 47, p. 97. 
19a6. A. E. Emerson,Science, New York, 83 (2157),p_ 411. 
1937. L. Hare, Ann. ent. Soc. ~mer., Columbus (Ohio), 30, pp. 467, 480. 

(iii) Oryptotermes (Planocryptotermes) duilleyi Banks 
1937- s. F. Light, Pan-pacific Ent., ~an Francisco, 13 (1-2), pp 17·18. 

(iv) Gryptotermes (Planocryptotermes) javanicus Kemner 
1934. N. A. Kemner, K. Sv. Vet. A.kad. Bandl., St.ockholm, (3) 13 (3), pp. 47·49, fig. 6 (S.). 1m., S. and Pw. 'J)jp'. 

loeaUly : Buitenzorg (= Bogor) (Java, Indonesia). 

(v) Planocryptotermes /Oryptotermes (Planocrgptotermes) / Galotermes (Grgpfotermes) McenB 
Light 
1921. S. F. Light, Philipp. J. Sci., Manila., 19 (1), pp. 42, 43-47', pI. 2, figs. 3 & 4, pIs. G & 6. 1tn., S., Ny. and lana, 

Type-locality : Manila. (Philippines). 
1928. F. X. William, Philipp. J. Sci., Manila, 35 (I), p. 65. Los Banos (Philippines). 
1933. F. P. Jepson, Ceylon J. Sci., Colombo, l (1), p.29. Philippines. 
1937. S. F Light, Pan-Pacific Ent., San Francisco, 13 (1-2), pp. 15, 16 Peradeniya. (Ceylon) ; and Kedoru~djati (Java, 

Indonesia) . 
1942. G. F. Hill, Termite8 (I8optera) from 'he A'U8tralian Region, pp. 76-77, fig. 32 (S.) 1m. and 8. Manila (Philippines) j 

Darwin (North Terr., Australia) ; Thursday Island; and New Guinea. 

(vi) Gryptotermes (Plarwcryptotermes) I Kalotermes (Plarwcryptoter,nes) I Plano~ryptotermes pri .. 
mus Kemner 
1932. N. A. Kemner, Ent. Tidskr., Stockholm, 53 (2-3), pp.151-153, fig. 8 (S.). 1m. and S. Type-locality: Ceylon. Types 

examined. 
1936. Anonymous, Trop. Agric., Peradeniya, 86, p. 345. 
1941. :M. P. D. Pinto, Indian J. Ent., New Delhi, 3, p. 85. Ceylon. 
1953. Ratta.n Lal and R. D. Menon, Catalog. Indian I'Mects, Part 27, Isoptera, Delhi, p. 11. Ceylon. 

(vii) Galotermes (Gryptotermes)lGryptotermes secunilus Hill 
1925. G. F. Hill, proc. roy. Soc. Victoria, Melbourne, (N. S.), 37 (2), pp. 215-216, pI. 23, fig. 16 (S.). S. Type-loooli",: 

Darwin (North. Terr., Australia). 
1933. G. F. Hill, PJ'oc. roy. ~oc. Victoria, Melbourne, (N. 8.), 46 (1). p. 45. Darwin (North. Terr., Australia). 
1933. F. P. Jepson. Ceylon J. Sci., Coloonbo, 3 (I), p. 30. North. Torr., Australia. 

(viii) Oryptotermes/Kalotertnes (Gryptotermes) tho?npso~~ae Snyder 
1922. T. E. Snyder, Proc. U. ,{ nation .. Mus., Washington, 61 (Art. 21», PI). 16·18, pl. 2, figs. 4'~' 1m. and S .. Type­

locality: Ancon, (Callal Zone, Panama). 
1923. H. F. Dietz and T. R. Bnyder, J. agric. Ru., 'Vashingtoll, 26 (7), pp. 281, 284. Ancon (Ca.na.l Zone, Pan~me.). 
1933. F. P. Jepson, ('eglon J Sci., Colombo, 3 (1), p' 25. Pr nnmn. 

(ix) Oryprotermes n. Sp. (=0. melloi Cherian & Mlrgaba.lldbu, MS nante) 
1944. M. C. Cherian and V. Margabandhu, Proc . .3bt Indian Sci. i)tJngr., Caloutta, (Abstracts), 31, pp. 80-81. Gon. 

(India). [Is specir:qeIl with MS name Cr,llptoterme8 meZZo; C, & M., v.dtl bolow, 'l\olatorial (ii)']. 
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(x) O'lyptotermes sp. (=0. dudleyi) 
1942. H. Kirby, Univ. Calif. PUbl. (Zool.), Berkeley, 45 (3), p. 191. Tclawa (Ja.va). 

(a) MATERIAL,ExAMINED 

(A) Present in A.M.N.H., New York. 
(i) One vial with 9 imagos (alates and dea]ates), 3 sol~iers, 7 pseudoworkers,and several 

loose wings, paratypes from type-colony, Panama (C. AmerIca), coll. J. Beaumont. 

(B) Present in Z.S.I., Oalcutta. 
(ii) One vial, Z.SJ. No. 1139/H8, with a soldier (holotype of "Gryptotermes m(}lloi Cherian 

and Marghabandhu ", MS name), Nova Goa (Panjim,), Western Coast, India, colI. 
Froilano d'! Mello. 

(iii) One vial, Z.S.l. No. 3726/H8, with a soldier, Cannanore (Kerala, India), coll. 
B. M. Bhatia, June, 1941, ex. "Red pine"; det. J.e.M. Gard~r "Planooryptotermes primus 
Kemner" 

(iv) One vial, Z.S.I. No. 3573jH8, with an imago, Ross Island, South Andamans, India, 
col1. O. Paiva, 24.iii.1911. 

(v) One vial, Z.S.I. No. 3574/R8, with 4 soldiers and several pseudoworkers, Maya, 
Bunder, North Andaman lsI., India, ~oll. K. K. Tiwari (F.C. No. 373), 28.ii.1959. 

(0) Present in F.R.I., Dehra Dun. 
(vi) One vial, F.R.I. No. M.C. 17451/1, with an imago (badly preserved) in spirit, 

pa1'atype (but la~elled ootype), Panama (C. America), colI. J. Beaumont. 

(vii) One vial, F.R.I. No. M.C. 1745112, with an imago, a soldier (without mandibles) 
and 2 nymphs in spirit, Balboa, Canal Zone, Panama, colI. J. Zetek, 14.v.1935. 

(D) Present in Zool(jgiska Instituet, Lund University, Lund (Sweden). (All det. N. A. Kemner 
as "Planocryptotermes prt'mus Kemner, n. sp.") 

(viii) One vial with 3 imagos, I soldier (damaged) and several pseudoworkers, Peradeniya 
(Ceylon), co11. F. P. Jepson and M.P.D. Pinto, (7303), 16.v.1930. ex. "building wood-work" 

(ix) One vial vfith 4 imagos, 2 soldiers and .1 nymph, Kadugannawa (Ceylon), colI. 
F. P. Je,!~on, (7367), ::1. iii. 1931. ex. "building wood-work" 

(x) One vial, with a soldier and 3 pseudoworkers, Kandy (Ceylon), colI. r P. Jepson, 
(7295), l.v.1930, ex. "building wood-work" 

(b) DESCRIPTION 

~rypes examined. 

I. IMAGO, (Text-fig. 13 ; Table 5).-

General.' Head-capsule pale reddish yellow or yellowish brown to pale brown, somewhat 
paler in front; clypeus, labrum ant ennae and legs yellow; mandibles pale brown with dark 
brown toothed margins; thorax, wing-scales and abdominal tergites somewhat paler than 
head-capsul~; wing-membrane with a pale bro\vnish tinge; sternites paler than tergites. 
Head and body moderately pilose. 'rotal body-length \vith wings c. 8'5-10'1, witbout 
wings c. 4·6-6·0 mm. 

Head.' Suboval; length upto tip of labrum 1'30--1·37 Inm.; head-capsule subrectangular: 
including eyes equal to or broader than its length to base of mandibles (maximum width 
with eyes 0-97-1·13; length to lateral base of mandibles 0'97-1.03 mm.)· bead-sutures 
faint.: sides substraight; posteriorm argin round. Fontanelle: Absent. Eye;.' Two black? 
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suboval (broader anteriorly), moderately swollen, lateral eyes, one on either side; maximum 
diameter 0-30-0-33 mm.; situated at a distance of about half their diameter (0·13-0·17 mIn.) 
from the side base of head. O(felli: Two subovaJ, translucent, lateral ocel1i, one on either 
side in between the eyes; generally touching the inner margin of eye, sonletimes 
separated by a thin line; maximum diameter 0·10-0·13; minimum diameter 0,07-0·10 mm. 
Antennae: With 16-18 segments; fairly pilose; segment 1 longest, cylindrical; 2 little longer 
than half of one and cylindrical; 3 generally shortest, sometimes subeqnal to 2 or 4; 5 to the 
penultimate one gradually increasing in length and becoming pyriform; ·last segment ovate 

md. 
pcJ.~", .. ,~,.---J... 

ant. -~'-~·:"M· a~m=~~~ 

a 
0-5 mm. 0·25 mm. 

TEXT-FIG. 13.-Cryptotermes dudleyi Banks. Imago. Paratype f10m Pa.nama (CtllltIal America). 

(a) Head and pronotum, in dorbal view. (0) Ditto, in side view. ee) Left. JlutllllihJe, in aorsal 
view. (a) Ditto, right mandibl~. (e) Right forewing, in dorsal view. (f) Ditto, himlwing. 

ael., anteclypeus; ant., antenna; ap. t., apica.l tooth ofmandihles; C., costa.; Cu., cnhitu~; e., ey(~: 
lr., labrum; It., left; M., median; mIt 1n2, 1st and 2nd marginal t(\('th of mnlltlihlps ; '}~/(1., 
m'1ndible; DC., ocellus; pel., postclypeu;;; pri., pronotmn; R., n),lUus; R,~., ra.dial sl'Ct.or; "'1., 
right; Se., subcopta. 

and sub equal to the penultimate one. Clypeus: Subtrapezoidal, ,veakly divided into an 
ante- and a postclypeus. Anteclypens apilose; with straigbt anterior margin. Postclypcus 
a little darker and pilose; with weakly convex anterior margin. LabrU1u,: Broader than 
long; broad~st in middle; anterior ~argin r?und. Ma!l'dibles: Squ~rish, each with an apICal 
and 2 ma~glnal t.eeth. Left manthble : f\-plcal finger-hke; 1st ma!'glnal shorter than apical; 
2nd margInal a httle larger than 1 st. duectyd lJackwards alld wlth as long allt.eriol' IDn.l gin 
2 Z.S.I./68 6 
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Right mandible: Apical finger-like but thicker than the corresponding one in left mandible; 
1st marginal short; 2nd smaller tban 1st; situated just at base of 1st and with the posterior 
margin about Qne'-and-haJf times the length of molar plate. 

Thora·x: Pronotum: Flat, subreniform; broader than long, but narrower than head­
capsule with eyes (width 0'80-1'03; length 0·60-0'70 mm.); anterior margin weakly 
concave; sides weakly convex; posterior margin weakly convex, sometimes slightly 
incurved medially. Legs: Short, hairy; apical tibial spurs 3 on each. leg; tarsi 4-
jointed; arolium present. 

Wings: Thin, nlembranous; with a slight brownish tinge; punctate and with a 
few short hairs on anterior margin. Costa, subcosta, radius and radial sector thick, 
strongly chitilloid and brownish; median and cubitus weak and thin. ForewilJ11}: Scale 
large, triangular, shield-like. Costa running along entire anterior margin of wing. Subcosta 
short, separated from costa by a thin line and fusing with it just outside scale. Radius 
weH separated and thick; fusing with costa a little beyond one-fourth to about one-third of 
wing-membrane. Radial-sector running paranel with costa ftlong the entire length of wing­
membrane and giving oft' 5-8 branches to costa; first bifurcation at about one-fourth of 
wing-membrane. Median arising independently from scale and curving upwards to meet radial 
sector in between its 2 and 3 or 3 and 4 or 4 and 5 branches to costa, beyond the middle of 
wing-membrane. [In a right forewing (para type) median giving off ~ branch from approxi­
mately its middle, which runs towards distal margin and gives 3 fW'ther branches J. Cubitus 
running medially along entire length of wing and giving oft 11-13 branches to posterior 
margin. Hindwing: Scale short, triangular and completely overlapped by forewing-scale. 
Costa as in forewing. Subcosta absent. Radius meeting the costa at about middle or 
beyond the Dliddle of wmg-membrane, otherwise as in forewing. Radial sector also as 
in forewing but with only four branches to costa, 3rd branch sometimes subdivided; first 
bifurcation near the middle of wing-membrane. Median arising from radial sector a little 
outside the scale and fusing with the latter beyond the middle of wing-membrane in between 
1 an~ 2 or 2 and 3 branches of radial sector. Cubitus with 11-13 branches to posterior 
margIn. 

Abdomen: Oblong, hairy; cerci present, 2-jointed, 0-13 mm. long. Styli (in males) 
sinp-Ie-jointed, 0·10 mm. long. 

2. SOLDIER (Text-fig. 14; Table 6).-

General: Head-capsule yel10wish to dark brown, anteriorly almost blackish; frontal 
ridge and frons darker; mandibles dark reddish brown to black; antennae, labrum, legs 
and body yellowish to pa.le brown, anterior margin of pronotum darker. Head and body 
sparsely pilose. Total body-length c. 4·3-6'1 mm. 

Head: Head-capsule subrectangular, longer than broad (length to base of mandibles 
1·60-1'80; maximum width 1·12-1·43 mnl.); with 2 lateral knob-like tubercles on either 
side, one ~bove and the other below the antenna1 socket; frontal ridge fairly prominent, 
weakly raIsed and pushed backwards; frons weakly concaVe and inclined at more than 
the right angle with mandibles; dorsum weakly depressed just behind frontal ridge in middle; 
Y-sutures present. Fontanelle and ocelU: Absent. Eyes: Two lateral eye-spots present 
just behind the antennal sockets; 0'13-0·20 'mm. long. Antennae: 11-14 segmented. 
Segments 1 and 2 cylindrical, the latter smaller and narrower than the former; 3 subequal 
to or s~orter than 2, sometimes subdivided by a round furrow in middle; 4 shortest; 4 to the 
penultImate one gradually increasing in length and thickly pyriform; last ovate, subequal 
to 0: ~onger. than the penUltimate one. Glypeu8: Anteolypeus a thin, narrow: apilose, 
yello'YIsh strI~. Postclypeus of same colour as frons and hardly .separabie fromit; pilose; 
a~terlor margIn weakly concave and sJightly projected in front medially. Labrum: Sub­
trlang?lar; bro~d basal1y; broader than long; with a few hairs near tip and on body. 
MaruJ.~~les: ThInner and longer than in other Gry-ptotermes from this region and with weak 
humps Just. above the outer condyles; apices pointed and some\vhat incurved. Left mandible 
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with 2-3 marginal teeth; 1st marginal large, triangular; 2nd and 3rd marginals short. Right 
mandible with 2 marginal teeth in middle of mandible, variably prominent (short in para­
types and in specimens from Cannanore (India), but large in specimens from the Andaman 

\ I 

a 
1 mm. 

d 

f 
0-5 mm. 

----m1 ~ .... 
"-'- ........ 

------m2 "-' .... -.... ............ 

_-----m3 

O'S mm. 

prt. 

e 
TEXT-FIG. 14.-0ryptotermes dudleyi Banks. Soldier. Paratype from Panama (Centrol Amerioa). 

(a) Head and pronotum, in dorsal view. (b) Ditto, in side view. (c) Right antenna, in"dorsnl 
view. (d) Left mandible, in dorsa.l view. (e) DiU,o, Tight mandible. (f) P()~tmentum, in 
ventral view. 

acl., anteolypeus; e., eye ;f.r., frontal ridge; Lr., labrum; it .• left ; 'ml-m:h 1st to 3rd m~lrgillal 
teeth of mandibles; ma., mandible; pel., postclypeus; pre., prollotuDl; tot., light; tH ta, 
dorsal and vf'ntral tuheroles, respectively. 
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Islands); 1st situated lower than the corresponding one in left mandible. Postrnentum: 
Short; longer than broad; widest behind the Iniddle; from the widest points sides weakly 
narro,ving both anteriorly and posteriorly; anterior margin weakly convex or su bstraight ; 
posterior margin, concave, w'ith a weak median bulge. 

Tlwrax : ProfJwtum.,' Flat, weakly raised anteriorly; broader than long (length 0'58-0,93 ; 
wjdth 1'00-1·33 nun.); narrower than head-capsule (index Pronotum-widthfHead-width 
0'88-0'95); anterior nlargin deeply and broadly concaVe sometimes serrate; sides round 
or substraight; posterior lllargin weakly convex, with a \veak impression of median incurving. 
lJIlesonotum,' Narrower than pronotum; posterior margin convex, slightly incurved in middle. 
Metanotum,' N arro\ver to a little broader than pronotum; with a substraight posterior 
margin. Legs,' Short, hairy; apical tibial spurs 3 on each leg. Tarsi 4-jointed. 

Abdomen,' Oblong, hairy. Cerci 2-jointed, 0'07 mm. long. Styli either present or 
absent; when present single-jointed and c. 0·10 mm. long. 
3. PSEUDOWORKER (Table 4).-

General: Head-capsule yellow to pale yellowish brown; labrum, antennae, thorax, 
legs and abdomen paler than head; mandibles yellowish with dark brown toothed margins. 
Head and body nl0derately pilose. Total body-length (without antennae) c. 3·7-6,3 mm. 

Head,' Head-capsule sub circular; length to base of mandibles 1'00-1,10; maximum 
width 1'07-1'17 mm.; side and posterior margins round. Fontanelle and ocelli: Absent. 
Eyes,' T,vo lateral, pale brown eye spots, one on eithel side; 0,13-0'17 mm. in diameter. 
Antennae,' With 11-15 segments; faIrly pilose; segment 1 longest, cylindrical; 2 narrower 
and shorter than 1, cylindrical; 3-7 short and ring-like; 8 to the penultil!1ate one gradual1y 
becoming pyriform and increasing in length; last oval and shorter than the penUltimate one. 
Clypeus,' Subtrapezoidal. Anteclypeus apilose; with sub straight anterior margin. 
Postclypeus pilose, with only 3-4 short hairs; anterior margin weakly convex. Labrum: 
Broader than long; anterior margin round; with a few short hairs near anterior margin and 
on body. ~land·~bles,' Of typically Gryptote'rmes-type. 

Thorax: Pronotum,' Flat, subreniform; broader than long (maximum width 0'80-1'06; 
maximum length 0'50-0'60 nlm.); narrower than head-capsule; anterior margin concaVe 
and medially notched; sides weakly convex; posterior margiR \veakly conVex and with a 
slight median depression. Legs: Short and hairy; apical tibial spurs 3 on each leg. Tarsi 
4-jointed . 

. AbdofJnen: Oblong; nloderately hairy. Cerci 2-jointed, 0'10-0'12 mm. long. Styli 
(\vhen present) single-jointed, 0,1 nlm. long. 

(c) TYPE-SPECIMENS 

(a) Of Cryptotermes dudleyi Banks : 

Holotype : Soldier, deposited in lVluseum Comparative Zoology, Cambridge (Mass., U.S.A.) 
is not traceable no\v, v~'de information (dated 28th July, 1964) received from Dr. P. J. Dar­
lington, Curator of Insects at the Museum. 

Paratypes,' (i) In A.M.N.H., New York, 'm'de "Material (i)", supra. (ii) An imago 
(labelled cotype), in F.R.I., Dehra Dun v'ide "Material (vi)", supra. 

(b) Of Cl'yptotermes (Planocryptotennes) ja'l:anicus I(emner : 
In Zoologiska Instituet, Lund University, Lund Sweden. 

(c) Of Planocl'yptote1'mes nocens Light: 
An ilnago, a soldier and 3 nymphs in A,M.N.II., New York. 

(d) Of Gryptotermes (Planocryptotermes) pJ"imus I(enlner : 
In Zoologiska Instituet, Lund University, Lund. 
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(e) Of Galotefmes (Gryptotermes) secundus Hill : 
Type soldier. In National Museum of Victoria, Melbourne. 

(/) Of Gryptote1"Jnes thompsonae Snyder: 
Type imago, in U.S.:N.M., Washington. 

( d) TYPE-LOCALITIES 

(a) Of Grypto~ermes dudleyi Banks: 
Panama (Central America). 

(b) Of Gryptotermes (Planocryptotermes) jat'anicus ICelnner ~ 

Buitenzorg (-:-Bogor) (Java, Indonesia). 

(0) Of Planocryptote1'f}neS nocens Light: 
Manila (Philippines). 

(d) Of G'ryptotermes (Plarwcryptot~J'1nes) pn'mu8 Kemner: 
Ceylon. 

(e) Ot Galotm'mes (Gryptotnrrnes) SeCU'YId1"S Hill : 
Darwin (Northern Territory, AUftralia). 

(/) Of Gryptote1'mes thompsonae Snyder: 
Ancon, Canal Zone (Panama, Central America). 

(e) DISTRIBUTION 

Oryptotcnnes d'udleyi Banks is a winely distributed species in Neotropical, Oriental, 
Ethiopian, Papuan and Australian Regions, as Jo]]ows :-

Africa: Tanganyilca: Tanga, 5°10' S., 39°12' E.: Along eastern coast-line from 
Mogadishu (2°10' N., 44°50' E.) to Ravuma River (c. 11 °0' S., 38°0' E.). Zanzibar Island, 
6°48' N., 39°16' E. (Indian Ocean). 

Asia: Geylon: Peradeniya, 7°16' N." 80°37' E.; !{aduganna\va, 7°15' N., 80032'~.; 
and Kandy, 7°18' N., 80°40' E. Ina£a: Kerala State: Cannanore (\vestern coast), II °31 N., 
75°15' E.; Orissa State: Barkuda Island (Chilka Lake, eastern coast), 19°45' N., 85°12' E.: 
West Bengal: J. Plot 30 miles N-E of Nankhana Range Headquarters and Jhingakhali in 
Sunderbans, c. 21°18' N., 90°0' E.; Goa: Nova Goa, 15°27' N., 73°47' E. (=Panjim, ,vestern 
coast); Andaman Islands: Maya Bunder, 12°52' N., 92°57' E.; and Ross Island, 11 °40' N., 
92°46' E. Indonesia: Java: Buitenzorg (==Bogor), 7°00' S., 107°00' E.; Gunung Gedeh; 
TeI-awa and Kedorngdjati. E. Sunlatra: Bahso~~mbo; Tandiong SIa.mat. South East 
Borneo. Malaya. Pakistan (East): I{hulna, 22°30' N., 75°15' E. PltiUppines: ~Ianila, 
14°58' N., 121 °0' E.; Los Banos. 

Aurtralia: Darwin (Nortb. Terr.), 12°12' S., 131 °0' E.; Thursday Island, 10~4' S., 
142°6' ,E.; and New Guinea (Pacific Ocean). 

Central America and Caribbean Sea: Panama: Canal zone: Ancon; Balboa., c. 8°59' N., 
79°341' ·W.; Barro Colorado lsI.; Panama, 9°0' N., 79f)12' 'V. (type-locality). Costa Rica' 
and Trinidad, 10°40' N., 61°30' W'. ' 

South America: Golombia. 

(f) COMPARISON 

Gryptotermes dudleyi Bank~ is close to O. dornesticus (IIaviland) and G.liavilandi (Sjostedt.) 
and is separable as follows :-

.Blrom O. domesticu8: Imago: See under that species. 
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Soldier: (i) Larger species (head-length to base of mandibles 1·60-1'80 V8. 1·20-
1·30 mm.). (ii) Mandibles thin and long VB. short and thick. (iii) Head-capsule with both 
tubercles proDlinent VS. with only the ventral tubercle pronlinent, dorsal one very weak. 
(iv) Frontal ridge greatly pushed back medially vs. projected in front. 

From G. hav~·land·i: Irnago.· Hardly separable except that 'the ocelli are somewhat 
broader (minimum diameter 0·07--0'10 VS. 0,05-0,07 mm.) and widely sepa.rated from 
antennae (minimum ocellus-antennal distance 0·17-0'19 VS. 0'13--0'17, rarely 0'17 mID.). 

Soldier.' (i) Head-capsule larger (length to tip of labrum 2-03--2'43 VS. 1'50-1·80 
and length to lateral base of nlandibles l'60-1'SO vs. 1-15-1'47 mm.). (ii) Mandibles 
thin and long VB. short and thick (length 0'67-0-83 VS. 0·44-0'60 mIn.). (iii) Frontal 
ridge greatly pushed back vs.less so. {iv} Postmentum long and narrow VB. short and broad. 

6. Cryptotermes havilandi (Sj6stedt) 

(Text-figs. 15-20; and Tables 5, 6 & 10) 

(i) Gryptotermes angulatus Kemner (MS name) 
1941. M. P. D. Pinto, Indian J. Ent., New Delhi, 3 (1), p. 83. Ceylon: Balangoda. 

(ii) Kalotermes (Gryptotermes)/Gryptotm''Ines bengalensis Snyder 
1934. T. E. Snyder, Indian Fm·. Bec., Delhi, 20 (11), pp. 4.6. 1m. and S. Type.locality.· Sunderbans, Bengal 

(sea forest). 1'ypes examined. 
1941. C. F. C. Beeson, Ecol. & C01lt. Forest Insects, etc., p. 540. 
1949. T. E. Snyder, Smiths. misc. Col1., 'Vashington, 112, p. 42. Bengal, India. 

*1952. M. Ahmad, Pro~. 4th Pak. Sci. Conf., Peshawar, Pt. III, p. 71. 

1953. l\f. L. Roonwal and G. D. Pant, Indian F(lrest Leajl., Delhi, No. 121 (pt. 3), p. 42. India: Assam: Lakhimpur, 
J okhai Reserve ; Bengal: Sundarbans. E. Pakistan: Dacca. 

1953. Rattan Lal and R. D. Menon, Catalog. Indian Insects, Part 27-Isoptera, p. 10. Sundarbans, Bengal. 
1955. G. U. Chaudhry, Pakistan J. Forest., Abbottabad, 5 (1), p. 40. Sundarbans (East Bengal, Pakistan). 
1958. M. Ahmad, Biologia, Lahore, 4 (1 & 2), p. 54. [Foot note]. 
1962. M. L. RoonwaI and O. B. Ghhotani, Proc. nation. Inst. ~ci. India, New Delhi, (B) 28 (4), pp. 300·301 .. text·figs. 3 

(Im.) , 4 (S.). 1m. and S. Indi~: Jokai Reserve :Forest (Assam); Sunderbans (W. Bengal). E. Pakistan: 
Dacca. 

(iii) ·€ryptotermes brachygnathus Kemner (1\'IS name J 
1931. J. C. Hutson, Adm. Rep. Dir. Agric. Ceylon (1930), Colombo, p. 73. Ceylon: Puttalam. [Mentions as a species of 

subgenus Glyptotenne$.] 
1941. M. P. D. Pinto, .Indian J_ Eni., New Delhi, 3 (I). p. 83. Ceylon: Talawi1a.~ 
1949. T. E. Snyder, Smiths. misc. Coll., ·Washington, 112, p. 345. 

(iv) Grypto:ermes ceylonicus Kemner (MS name) 
1931. J. C. Hutson, Adm. Rep. Dir. Ag1·ic. Ceylon (1930), Colombo, p. 74. 

1941. 1\1. P. D. Pinto, Indian J. Ent., New Delhi, 3 (1), p. 83. Ceylon: Chilaw; PaiyagaIa. near Kalutara; Peradeniya. 
194:9. T. E. Snyder, Snl-iths. 'misc. Collo, \Vashington, 112, p. 34:5. 

(v~ C6!.otermes domest1'cus Sjostedt (Nom. preoccupied) 
1897. Y. Sjostedt, Ent. Tidskr., Stockholm, 18, p. 212. 1m. Type.localitie8: Fernando Po; Bomar (Ca.meroons, Congo). 

Types examined. 

(vi) Galot~rmes Havilandi Sjostedt 
1900. Y. Sjostedt, K. Sv. Vet. Akad. Handl., Stockholm, 34 (4), pp. 37, 43·45, 218, 220, Pl. 1, figs. c1, Ct. 08 (1m. and 

wings). I'm. Africa: Victoria (Nigerja); }'ernando Po; Boma (Congo). 
1904. Y. Sjostcdt, K. Sv. Vet. Akad. Handl., Stockholm, 38, pp. 0, 18, 111, 113, 119. Yc.rr.Jl.tdo Po; Congo; Cameroons • 

. 1910. E. Wasmann, lViss. Ergeb., Stuttgart, 3, p. 120. Anjouau (Camoren. Isl.). 
] 911. N. Holmgren, Zool. Anz., Leipzig, 37, pp. 549, 550. 
1914. Y. Sjogtedt, Ark. Zool., Upp<;aJa, 8 (27), p. 6. Fcnerivc (l\Iadagnscn:..·). 
19~·2. E. Hegh, Les Termites, Brussels, pp. ';0, 2tits. 

*Not been in original. 
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(vii) Oalotermes (Gryptoterm~s) Ham'landi (Sjostedt) 
1911. N. Holmgren, K. Sv. Vet. Akad. Handl., Sf'ockbolm, 46, p. 55. Mrica. 

1922. E. Hegh, Les Termites, Brussels, pp. 345, 682. Camarvon&; Fernando Po; Ivory Coast; Congo; Nigeria. CamoroB 
Is1.; Madagascar. 

(viii) Gryptotermes Havilandijhavilandi (Sjostedt) 
1914a. F. Silvestri, Boll. Lab. Zool. POl·tici, POl'tici, 9, pp. 5, 6·7, fig. 1 (S.). Nigeria: Olokomji; Ibadan. Gold Coast 

Abnri. 

*I914b. F. Silvestri, Ann. Scu. sup. Agric. P('rtici, Napoli, 12, pp. 477, 478, 479, fig. 1 (8.). 

*1917. B. Grassi, Mem. R. Accad. Lincei, (5) 12, pp. 334, 335. 
*1921. C. Fuller, S. Afr. J. nat. Hist., Prctoria, 3, pp. 29, 30, 31. 
1922. E. Hegh, Les Termites, Brussels, pp. 603,604. 

1923. L. R. Cleveland, Amer. J. Hyg., Baltimore, 3 (4), pp. 447, 452, 459. Chile; Nigeria.. 

1926. Y. Sjostedt, K. Sv. Vet. Akad. Handl., Stockholm, 3 (1), pp. 28, 29·30. Afl'ica: Aburi (Gold Coast); Olokemeji, 
Ibadan and Victoria (Nigeria); Fernando Po; Boma (Congo); Mombasa (Kenya). 

1933. F. P. Jepson, Oeylon J. Sci., Colombo, 3 (1), pp. 24, 25. Congo; Cameroons; Fernando Po; Gold Coast; Kenya. ; 
Nigeria; Madagascar; Mauritius. 

*1935. C. L. Cox and H. A. Porter, N~tes on Termite8 and Anti-te1'1nite Work, p. 7. (KauJ.:lll- PubI. \Vorks Dapt., Nigeria). 
*1936. P. P. Grasse, Rev. Pathol. Veget. Ent. Agric. Fr., Paris, 23, p. 8. 
*1938. W. V. Harris, Ent. Leajl. Dep. Agric. Tanganyika, Dar-as-Salaam, No. 16, pp. 7, 8. [Annual Report of the 

Entomologist for the year 1937.] 

*1941. W. V. Harris, E. Afr. Agric. J., Nairobi, 8, p. 202. 
1941. H. Kirby, pniv. Calif. Publ. (Zwl.), Berkeley, 45 (I}, p. 3V. Nigeria. 
1942. H. Kirby, Unit,. Calif. Publ. (Zeol.), Berkeley, 45 (3), p. 206. ~ear Bremer~dorp (Swaziland). Beira.; and 

Lorenco l\rarques (Mozambique). [Protozoa.] 
·1943. W. V. Harris, E. Afr. Agilc. J., Nairobi, 8, pp. 147-148. 
1948. "V. G. H. Coaton, B1dl. Dep. Agric. S. Africa., Pretoria, No. 200, p. 1. New ZuluJand. 
1949. T. E. Snyder, Smiths. misc. CoIl., WaE'hington, 112, p. 42. Senegal; Ivory Coast; Gold Coast; Nigeria; 

Camero6ns; Fernando Po; Congo; E. Africa; Camoro Island; Madagascar; West Indies. 

*1950. W. V. Harris, E. Afr. Agric. J., Nairobi, 16 (I), p. 3. 

1950. W. G. H. Coaton, J. ent. Soc. S. Africa, Pretoria, 13, pp. 12·17, 29, 30. Ml'ica: Dukuduku Forest. St. Lucia; 
M:kuzi Reserve; Lower Mkuzi Drift· and Maputa _ (North Zululanp, S. Africa); Aburi (Gold Coast); Olokemeji, 
Ibadan and Victoria (Nigeria); Fernando Po; Boma (Congo); Mombasa (Kenya). 

1951. 'V. V. Harris, Proc. R. ent. Soc. Lond., London, (B) 20, p. 25. Dar-es-Salaam (Tanganyika). 

*1952. I. F. de MeUo, Arq. Biol., Sao Paulo, 36 (310), pp. 1,3. 
*1952. M. Ahmad, Proc. 4th Pak. Sci. Oonf., Peshawar, Pt. 3, p. 71. 

1955. L. 1. Moszkowski, Mem. Inst. Sci. lJfadagascar, Tananarive, (E) 6, pp. 15·29, fig. 1 (1m.), figs. 2 & 3 (S.). 1m.. and 
S. Africa.' Cameroons; Nigeria; Senegal; Kenya; Tanganyika; Congo; POl'tugeso East Africa; SwaZiland; 
So\lth Africa; Comoros 11>1.; Madagascar; Surin&IIt; Ivory C.last; Gold Coast. Asia: Lldia. South America: 
Brazil; British Guiana. Atlantic Ocean: West Indies. 

1955. W. G. H. Coaton, J. ent. Soc. S. Afr., Pretoria, 18 (2). pp. 124-127. Africa: Fernando Po; Nigeria: Olokemeji; 
Ibadan; Victoria, Gold Coast: Aburi, Senegal: Thies; Dakar and Rufi.<;que ; Ivory Coast i Congo: Mukim. 
hungu; Boma.; Leopoldvillc; Kenya: Mombasa; Tanganyika: Dar-es.Salaam; l\ladagasca.r: FellE'rive; 
Comoro Islands; Union of S. Africa: Zululand: Dukuduku Forest; Mkuzi Resel've, Lower Mkuzi Drift , 
Maputo.; Atlantic Ocean: 'Vest Indies: Trinidad and Tobago. 

1958. W. V. Harris, E. Afr. Agric. J., Nairobi, 23 (3), p. 165. West African Coast line from Ivory Coast to Congo. 

1958. M. Ahmad, Biowgia, Lahore, 4 (1 & 2), pp. 64, 56. Keys. 
1961. K. Krishna, Bull. Amer. MU8. nat. Iiist., New York, 121 (4), p. 382. 
1961. W. V. Harris, Termites: Their Recognition and Control, pp. 63, I'M, 161, 162. Eastern Africa from K~nya. to 

Zululand; Madagascar; Western Africa from Senegal to Camcroons; Bengal (India); Trinidad nVest Indies) • 
British Guiana and Brazil. ' 

1962. W. Wilkinson, Bttll. ent. Rea., London, S3 (2), pp. 265.286, 2 pIs. 
1963. O. B. Chhotani, J. Bombay nat. Iii.'Jt. Soc., Bombay, 60 (1), pp. 287·288, 1 pI. India: M:andlll, (l\f.P.); and Jokhai 

Reserve FOl'est (AeRam). ' 
1965. M. Abmad, Bull. Amer. Mus. nut. Hist., New Ym'k, 131 (Art. 1), p. 16. (Foot note). 
1967. F. J. Gay, Bull. Common. Sci. Indust. Res. Org., M('lbourno, No. 280, pp. 11, ~2·24, on-os. 

1910. 

1911. 

E. Wasmann, WiS8. Ergeb., Stuttgart, 3, p. 120. 1m. Type.localities.· Europa Island (Mozambique Ohannel 
Indian Ocean) and Mauritius Island. The type imu,[ms of C. h. parasitr» from 'Europa Il'Ilnl\d. W01'O (\xnm~ned and' 
compared with the lectotYlle of C. ltavilundi (Rjostodt). Both W<'l'O found to 11(' hl('ol iral. The l\i'auritin@ 
specimens are not identical with thc lectotype of C. Itavilandi, and 0.1'0 C. pal/idlls (Hnmb.) (Snyder 1049. 
p.43.) 

N. Holmgren, K. Sv. Vet. Akad. Handl .. Stockholm. 46 (fi). 1). 55. Afdra. 

*~ Q~ seon in ori~inal. 
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1911. N. Ho]mgren, Zool. Anz., Leipzig, 37 (26), pp. 549, 550. 
1922. E. Hegh, Le8 Termites, Brussels, pp. 95, 345, 682. Mauritius lsI. [Wrongly spelt as parasitical. . 
1926. Y. Sjostedt, K. Sv. Vet. Akad. Handl., Stockholm, 3 (1), pp. 28, 30. Anjouan (Comoren Is.); Fenerive {Madaga~car}. 
1933. F. P. Jepson, Ceylon J. Sci., Colombo, 3 (1), p. 24. Mad.agl1~car; Mauritius. 
1949. P. Cachan, Mem. 1nst. Sci. Madog., Tananarive, (A) 3, pp. 187, 214-216. Fenerive and Beloha (Madagascar);. 

Anjouan (Comoren Is.). 
1949. T. E. Snyder, Smiths. misc. Odl., ,,\ral:;hillgton, 112, p.43. Indian Ocean: Europa; Comoro and Madagascar IsIs 

[\Vrollg]y mentioned as parasitus]. 

(x) Galotermes lamanianus Sjostedt 
1911. Y. Sjostedt, Ent. Tidsk., Stockholm, 32 (3)" pp. 13i-139. 1m., S. and Larva. Type-locality: Mukimbungu 

(Congo). [Types misplaced vide infra ·'Type-specimens".) 

1922. E. Hegh, Les Termites, pp. 346, 683. Mukimbungu (Congo). 
1926. Y. Rjostedt, K. St'. Vet. Akad. Handl., Stockholm, 3 (I), pp. 28.29, pl. 1, figs. NI-N4 (S.). S., ~tukimbungu 

(Congo); Thies (Senegal). 

1933. F. P. Jepson, Ceylon J. Sci., Colombo, 3 (1), p. 24. Gambia. 

*1936. P. P. Grasse, Rev. PatllOl. Vegel. Ent. Agn·c. Fr., Paris, 23, pp. 6, 7. Ivory Coast: Abidjan; Grand Basam; and 
Bingerville. Senegal: Thies; Dakar; and Rufisque. 

1937. P. P. Grasse, Ann. Soc. Ent. Fr., Paris, 106, pp. 6-8. 1m. and S. La Me, Bingerville (Ivory Coast). 

(xi) Gryptotermes sp. (Adamson) 
*1940. A. M. Adamson, Trop. Agric., Trinidad, 17, pp. 12, 13. Trinidad: Speyside (Tobago). 

(xii) Gryptotermes sp. (Kirby) 
1941. H. Kirby, Univ. Calif. Publ. (ZoLl.), Berkeley, 45, (1), pp. 39, 47,57. Tanganyika; Kenya. 
1942. H. Kirby, Univ. Calif. Publ. (Zool.), Berkeley, 45, (3), pp. 182,191,200,214. Madagascar; Mt\W'itius; Tanganyika; 

Kenya. 

(xiii) Gryptotermes sp. (Emerson) 
1952. A. E. Emerson, Bull. Amer. MU8. nat. Hist., New York, 99, p. 218. 

(xiv) Gryptotermes n. sp. (Kirby) 
1941. H. Kirby, Univ. Calif. Publ. (Zool.), Berkeley, 45 (1), p. 67. Madagascar: Manantantely near F~rt Dauphin. 

Note on Cryptotermes senegalensis Silvestri 1914 (Boll. Lab. Zool. Gen. Ag, .. Portici, Portici, 9, pp. 3, 7-8).-This was treated 
as synonym of C. havilalldi (Sjostedt) by Snyder (1949, p. 42) and Moszkowski (1955, pp. 17, 18). Krishna 1961 (Bull. Ame1·. MU8. 

Nat. Hist., New York, 122, p. 382) considers it a distinct species. I had no access to the type-specimens and am, therefore, not 
certain of its position. Accordingly, I follow the latest revision of J(rishna. 

(a) MATERIAL EXAMINED 

(A) Present in Naturhistor1:ska Riksmuseum, Stockholm. 

(i) O~e vial with a lectotype imago ~ (partly damaged---.antennae, left wings and right 
hindwing damaged or absent) and 2 paralectotype imagos (also damaged), in spirit, Fernando 
Po, colI. Buchholz, Jan. 1873, det. Y. Sjostedt, with the 4 labels reading as follows:-­
(1) Riksmuseets Entomologiska Afdelning, Termitidae, Africanae, Galotermes Havilandi 
Sjost. N : 0 11, Jan. 1873, college Buchholz Determ. Yngve Sjostedt. (2) N : 37 (j'enus 
Gryptotermes. (3) 131. (4) Riksmuseum Stockholm. 

(B) Present in Z.S.I., Galcutta. 

(ii) A vial with an imago and a soldier, Taveta Forest (I\.enya, Africa), colI. H. Kirby, 
23.x.1934, det. A. Emerson. 

(iii) A vial with an imago (dealate), a soldier and a pseudoworker, Joka,j Reserve Forest 
Lakllimpur (Assam, India), colI. G. F G. Beeson, 8.i.1936, ex "unknown wood", det. J. C. M: 
Gardner "G. bengalensis Snyder." 

(iv) 9 vials with imagos, Roldiers and pseudoworkers, l\1adhyu Pradesh, Mysore and 
Orissa States, India, colI. O. B. Ghhot(6nl, as follows. The denominatoe in Collection No 

*Not seen in original. 
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denotes date of collection :-01/2.1l.59, Z.S.I. Sta. No. 12, Mandla (M.P.), ex "Ficus 
bengalensis Linn." Ditto (imagos only, emergence in laboratory colony, June, 1960). 015/ 
9.11.62, Z.S.r. Sta. No.2, Dharwar (Mysore St.) ex "dead portion of a Ficus sp." 01/10.11.62, 
Z.S.1. Sta. No.8, Chickmagalur (Mysore St.), ex "dead portion of a mango tree". 016/ 
11.11.62, Z.S.L Sta. No. 12, Chickmagalur (Mysore St.), ex "dead portion of an unknown 
tree" 01/15.11.62, Z.S.1. St. No. 17a, Tallagatpura (Bangalore Dist., Mysore St.), ex 
"dead portion of an unknown tree". 010/18.11.62, Z.S.I. St. No. 20, Megalapura (Mysore 
Dist., Mysore St.), ex "dead standing tree" 024/21.11.62, Z.S.L Sta. No. 22, Anekad 
Forest Range, 15 miles from Mercara on road to Mysore (Mysore St.), ex "dead portion of 
Ficus religi'Jsa Linn." 05/5.7.61. Barkuda Island, Chilka Lake (Orissa St.), ex "dead wood of 
Ficus sp." 

(v) 3 vials with imagos, soldiers and pseudoworkers, Little Andamans, Bay of Bengal 
(India), colI. A. Dan~'el, as follows :-F.C. No. 140, Z.S.I. Sta. No.2, 2 km. inside the forest of 
Laitora (7 miles North of Tokoibuea), 14.ii.1961, ex "dead tree". F.C. No. 398, Z.S.I. 
Sta. No.4, Taibalowe, 16 km. East of Ingoie, 22.ii.1961, ex "dead log in ground". F.e. 
No. 437, Z.S.l. Sta. No.4, Otirubera Korale, 17 km. West of Ingoie, 22.ii.1961, ex "dead tree" 

(0) Present in Zoologiska Instituet, Lund Univers~'ty, Lund (Sweden). 

(vi) A vial with a soldier, 4 nymphs and 4 pseudoworkers, Talawila near Puttalam 
(Ceylon), colI. M.P.D. Pinto, 26.vii.1929 (7204), ex "Mimusops kexandra" Det. N. A. 
Kemner "Gryptotermes brachygnathus n. sp." (MS name). 

(vii) A vial with an imago, 3 soldiers and severa] nymphs and pseudoworkers, Balangoda 
(Oeylon), coIl. F P. Jepson (7366), 2. iii. 1931. Det. N. A. Kemner "Oryptotermes anlJulatus n. 
sp." \MS name). 

(viii) A vial with 2 soldiers and severa] pseudoworkers, Peradeniya (Cellon), colI. F. P. 
Jepson (7166), 15. iii. 1929, ex "Ficus altissima" Del. N. A. Kemner "Oryptotermes ceylonicus 
n. sp." (MS name). 

(D) Present in F R. I., Dehra Dun, India. 
(ix) A vial witb an image (partly damaged) and several nymphs, cotypes of Kalotermes 

(Gryptotermes) bengalensis Snydel:, F.R.l. Nos. T2304; J. 115; M.O. 14683/2, Sundarbans 
(Benga1), G. F O. Beeso'~co]1., ]2. ii.1915, ex "Er.lltkr1·naindica" dei. T. E. Snydel "Kaloterme.~ 
( Oryptotermes) bengalensis" 

(x) A vial witb a soldier and 2 imagos (dealate), F. R. T. Nos. R. R. D. No. 935, M. C. 
No. 19985/1). Tea Research Institute (0011. No. 232), Peradeniya, Ceylon, 1939, det. P. Sen­
Sarma "Gryptotermes ceyloflicus MS name", ex :'tea" 

(E) Present in Naturhistorisches Museum, Maast1'l'(~ht (Hollarnd). 
*(xi) 3 imagos (one without bead» 3 nymphs and a pseudoworker, on card, types of 

Galofermes Haviland·i parasita Wasm., Europa Island, cell. A. Voeltzkow, 1903-4. With the 
following 4 labels. (I) Calotermes Havilandi parasita WaPID. Type. (2) Insel Europa 
Voelskow 1903-04. (3) v 22 a. (4) bei Caloterrnes europae. 

(b) DESCRIPTION 

Types e~amined. 

1. IMAGO (Text-figs. 15-18 & 20; Table 5).-

Generdl : Head-capsule pale brown to brown, somewhat paler anteriorly; labrum and 
antennae yellowish to pale brown, paler than hend-capsule ; mandibles l)ale bro~ \yith 
dark brown toothed margins; brdy a little paler ~han head-capsule. Head and body fairly 
. .------------_. 

*Along with this material were received 2 imagos, on card, from Mauritius Island, coli. VOflltzkow, Hl03·04, a.nd lo.bellt~d as 
"Calotermes haviland; pa'f'llsita". These specimens were found to belong to a. different species on comparis\)n with the loototypo 
of O. haviland; Sjostedt. They are prohH.bly C. 'Pallid'U,~ ~8 mentioned hv Snvder 1949, p. 4~. 

Z Z.S.I./68 7 
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densely pilose. Total body-length ,vith wings (excluding antennae) c. 8.0-10.1 mm., without 
wings 4'7-6.3 mm. 

Head: Oval, 1·2-1·4 mm. long (upto the tip of labrum). Head-:capsule subrectangular; 
length upto base of mandibles 0·87-1·03 mm.; width (with eyes) 0·90-1·07 mm.; dorsum 
,vith faint epicranial Y-sutures (not distirct in lectotype). Fontanelle: Absent. Eyes: 

4mm. 

TEXT-FIG. 15.-Cryptotermes havilandi (Sjostedt). Specimens from MaD.dla (Madhya Pradesh, India). 
(a) Imago, in dorsal view. (b) Ditto, Soldier. (c) Ditto, pseudoworker. 
e., eye; oc., ocellus. 

Two bla.ck. medium sized, scmewhat ova], lateral eyes, one on either side; maximum diam~ter 
0·30-0'34 ronl. Onelli: Two lateral, oval ocelli, one on eithe:rr si.de? either toucbinp: the eyes 
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or separated from them by a thin 1ine; long diameter 0'07-0-18 mm. Antennae: 'Vith 13~17 
(generally 15-17) segments. In 15-segment.ed antennae, segment I long, cylindrical; 2 
a little longer than half of 1, and cylindrical; 3 pear~shaped, shorter than 2; 4 shortest, 5 to the 
penultimate one pear-shaped and gradually increasing in size; last ovate, longer than the 
penultimate one. In 16-segmented antennae, segments 3 and 4 subequa], and the 1ast 
shorter than the penultimate one; otherwise as in 15-segmented antennae. In 17-segmented 
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TEXT-FIG. 16.-Cryptote'l'mes havilandi (Sjostedt). Imago. Lectotype from Fernando })o. 
(a) Head and pronotum, in dorsal view. (h) Ditto, in side view. 
ant., antenna; cl., clypeus ; e., eye; lr., labrum; md., mandible; OC., ocellus; prt., prollotulll. 

antennae, segment 4 shortest and the last shorter than the penultimate one; otherwise as in 
15-segmented anten~ae. G!ypeus,' pivided into, an ante··and a postolypeus (the latter 
sO,metimes hardly dIfferentiated, as In le~totype). Anteclypeus hyaline, suhtrapezoidal, 
apilose. Postclypeus crescent shaped, pIlose. Labrum: Broadly tongue-shaped; with 
a number of hairs near tip and a few on body. Mand1:bles,' SubsquarislJ, each mandible with 
an apical and two marginal teeth. Left Mandible: Apioal finger-like; 1st marginal ~horter 
than apical; 2nd larger than 1st anq separated fIonl latter by a long anterior lnargill. Right 
Mandib1e: Apical finger-like, a little shorter t1~an the corresponding one on 11~fi mandible; 
1st ~arginal shorter than apical; 2nd short, lyIng at base of 1st and with it long po~terior 
margIn. 
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Thorax: Pronotum: Transverse, depressed at sides; generally narrower, but sometlIDes 
as wide as or a little wider than, head with eyes; length approximately three-fourths of width 
(maximum length 0-46-0.77; maximum width 0.80-l.10 mm.); anterior margin concave; 
posterior margin weakly incurved. Legs: Short and pilose; forelegs shortest; hindlegs 
longest ; apical tibial spur formula 3 : 3 : 3; tarsi 4-j ointed ; arolium present. 
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TEXT-FIG. 17.-0ryptotermes havilandi (Sjostedt). Imago. Taveta Forest (Kenya, Mrica). 

(a) Head and pronotum, in dorsal, view. (b) Ditto, in side view. (e) Labrum, in dorsal view. 
(d) Left mandible, in dorsal view. (e) Ditto, right mandible. (I) Proximal 6 segments of 
antenna, enlarged. 

acl., anteclypeus ; ant., antenna; ape t., apical tooth of mandibles; e., eye; lr., labrum; It., left; 
'1n11 ma, 1st and 2nd marginal teeth of mandibles; md., mandible; oc., ocellus; pel., post-
clypeus; prt., pronotum ; rt., right. -

Wings (Text-fig. 18): Hyaline, weakly tinged brown. Costa, subcosta, radius and radial­
sector browni.sh and 81 rong]y cbitin1sed; median and cubitus faint and weakly chitinised. 
Forewing: Scal~s large, shield-like, covering the hindwing scales entirely or partJy. All 
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veins arising from the scale independently. Costa running along the anterior mar?in entirely. 
Sub~os1 a s~ort, ~eparated ~rom costa by a line and fusing with the latter just outside the scale. 
RadIus fUSIng wItb costa Just beyond the 1st branch of radial sector at about one-fourth of 
wing-Ien~th (in ~ specimeD: from Taveta Forest, Kenya, Africa, radial giving a small.branch 
to costa In the rIght foreWIng, text-fig. 18, fig. a) Radial sector running parallel WIth and 
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TEXT-FIG. 18.-0ryptoter.mes havilandi (Sjostedt). Wings. From specimen from Taveta Forest (Kenya, 
Africa). 
(a) Right forewing, in dorsal view. (b) Left forewing, proximal portion el\larged. (c) Right 

hin.dwing, in dorsal view. (d) Ditto, proximal portion enlarged. 
0., costa; Cu., cubitus; M., Median; R., radius; Rs., radial sector; Se., subcostn. 

nearer to costa upto the distal end and giving 5-7 branches to the latter. Median arising 
independently from the scale; curving up and meeting the radial sector generally be'l ween the 
3rd and 4th; or sometjme~ between the 4th and 5th, branches of the latter to costa, at appro­
ximately the distal onet-bird. Cubitus running medially and with IO-141nain hranches to the 
posterior margin. Hinawin!l: Scale short, triangular. Costa as in fore,ving. Snbcosta 
absent. E'1dius as in forewing. Radial sector as in forewing, with 3-6 branches to costa. 
Median arising from radial sector near the proxhnal end and curving up to Ineet it again 
between its 2nd and 3rd branches to the costa, at a distance of threc-fiftlls or a little lnore, 
of the length of wing. {In specimen from Taveta Forest, !(enya, it bifurcates just after 
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coming out of radial sector, the upper branch curvjng up to meet the radial sector and the 
lower one running, parallel with and nearer to cubitus throughout the entire wing-length, to 
the distal margin, text-fig. 18, fig. c.). Cubitus as in forewing, wit,h 13-15 main branohesto 
pOE,terior margin. 
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'rEXT-FIG: 19.-0ryptotermes havilandi (Sjostedt). Soldier. Taveta Forest (Kenya, Africa'). 
(a) Head and thorax, in. dorsal view. (b) Ditto, in. side view. te) Labrum, in dorsal view. 

(d) Left mandible, in. dorsal view. (e) DItto, right mandible. (f) Left antenna, in dorsal 
view. (g) Postmentum, in ventral view. 

ad., allteclypew.l ; ant., antenn.a ; e., eye; lr., labrum; It., left,; ?tl}, m2, 1st and 2nd Dlarg~al 
1ieeth of man.dibles ; ~d., Inandible; mst., me30notum; mtt., metanotum; pol. postolypeus; 
pr(.., pronotum ; rt., rIght. 



CHHOTANI : Taxonomy, Zoogeography and Phylogeny of the Genus Cryptotermes 51 

Abdomen: Elongate, fairly densely pilose. Cerci nlinut.e, 2-jointed, 0-05- 0-07 mID. long .. 
St:yli (in males) short and single-jointed. 

2. SOLDIER (Text-figs. 15, 19 & 20; Table 6)~-

General: Head-capsule black, dark reddish to dark brown posteriorly; mandibles black; 
labrum and aLtennae yellowish to pale brown; thorax, body and legs pale yellow to pale 

TEX'l'-FIG. 20.-0ryptoterrnes havilandi (Sjostedt). Drawings from specimens from Mal\dlt1,1\'T adhya Prlld~~ll, 
fuiliL ~ 

(a)~(c) Fore- middle- and hindlegs respectivply. of imago. (d)-(f) nitto~ :wldier. (g)-(-i) Ditto, 
pseudowol'ker. 

tb. sr.> tibial spur. 
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yellowish brown. Head sparsely and body moderately pilose. Total body-lengtb c. 3·6-
6·3 mm. 

Heaa: Head-capsule subrectangular, short and thick (length to base of mandibles 1-13-
1-47; maximum width 1.10-1.35 mm.); truncate~ in front; frontal ridge vatiably prominent, 
overhanging the frons, lyjng genera.lly a little behind the lateral base of mandibles or at level 
of mandibles, anterior margin of ridge weakly to fairly prominently concave; frons sharply 
inclined and concave; vertex ~th a median depression just behind the frontal ridge; with 2 
knob-like tubercles, on either side, one arising from frons just above the antennal sockets and 
the other a prolongation of genae just below the antennal sockets; epicranial sutures present, 
transverse sutures not distinct. Fontanelle and ocelli: Absent. Eyes: Two lateral, ova], 
ere spots, a little paler· than surrounding area, present; 0·07-0·17 nlm. long. Antennae: With 
11-15 segments: pro~imal 3 or 4 segments sparsely, and others fairly,dellsely, pilose; segment 
1 cylindrical and longest: 2 also cylindrical and a little longer than balf of 1; .3 either short and 
ring-like or subequal to 2, sometimes subdivided; 4 and 5 ring-like and short; 6 to the penulti­
m~te one pyriform and gradually increasing in length; laEt ovate, shorter and narrower than 
the penultimate one. [In a specimen from Mandla (M.P.), left antenna with only 8 seg­
ments; segments 1 and 2 as in normal antennae; 3 equal to ~.2; 4 shortest; 5 exceptionally 
large and pyriform; 6 smaller than 5; 7 also very large, longer than 5; 8 (last) sub equal to 
1 and narrowly Plojected infront]. Glypeus: Divided into an ante-and a postclypeus; 
separated from frons by a transverse, thin groove. Anteclypeus a thin, narrow, pale strip. 
Postclypeus subtrapezoidal, weakly piloE'e and of same colour as frons. Labrum: 
Subtriangular; broadest at. base; either apilose or with a pair of hairs at tip. Mandibles: 
Short and stout; with a prominent hump a little above the base on outer margin; tips 
sharply pointed and incurved. Left mandible with 2 marginal teeth; 1st marginal weak to 
fairly prominent; 2nd small, sometimes absent. Right mandible also witb 2 weak to 
fairly prominent marginal teeth. Postmentum: Short; broad poster10rly and narrowing in 
front; anterior margin sub straight to weakly concave; posterior margin round. 

Thorax: Pronotum : A little narrower to somewhat broader than head-capsule; maxlljum 
width of pronotum 0·90-1.42 mm.; length little more than half to about three-fourths of 
width (index LengtbjWidth 0-58-.0·78); ;-ides rounded to somewhat straight; posterior margin 
weakly convex or substraigllt; anterior margjn deeply and broadly concave. Mesonotum 
and metanot'llm: Narrower than pronotum; posterior mar~in weakly convex. Legs: Short, 
thick and hairy; femora swollen; apical tibial spur formula 3 : 3:!l. Tarsi 4-jointed. 

Abdomen: Oblong; moderately pilose. Cerci 2-jointed, 0.07-0'1 mm. long. Styli either 
present or absent; wben present, single-jointed, c. 0·07 mm. long. 

3. PSEUDuWORKER (Text-figs. 15 & 20; Table 10).-

General: Head-capsule, antennae, labrum and c]ypeus pale yellow; mandibles pale 
yellow with dark brown toothed margins; thorax, legs and body whit e to pale yellow; abdomen 
sometimes pale pink. Head and body sparsely hairy. Total body-lengtb (without antennae) 
c. 5'3-6'0 mm. 

Head: Oval, Jength to tip of labrunl 1·30-1-43 mm.; head-capsule subcircular (length to 
base of mandibles 1·0-1·10; maximum width 1·07-1·20 mm.); frons weakly depressed 
medially. Fontanelle and ocelli: Absent. Eyes: Two lateral, flat, eyes, one on either side. 
Antennae: With 12-14 segments; segments I and 2 as in soldier; 3-8 or 9 (sometimes 3-6) 
ring-like and broader than long; the remainder upto the penultimate one broadly pyriform; 
last ovate and narro-wer than the penUltimate one. Olypeus: Subtrapezoidal; not clearly 
differeni iated into an ante-and a postclypeus. Anteclypeus apilose, substraight to weakly 
conc~ve anteriorly. Postclypep8 pilose; anterior margin round. Labrum and mandibles: 
As in imago. -

Thorar,: Pronotum: Flat; a little narrower than bead-capsn]e (maximum width 0-97--
1.00 m~.; maxinlunl length 0-53-0·66 mm.). Legs: As in soldier_ 



CHHOTANI: Taxonomy, Zoogeography and Phylogeny of the Genus Cryptotermes 53 

. A"~a?,",,~n: Oblong; sparsely pilose. Cerci 2-j~inted, 0·07 min. long. Styli (when present) 
smgle-Jolnted, c. 0'07-0'10 mm. long. 

(c) TYPE-SPEOIMENS 

(0) Of 0 .. haviland'l~ (Sjostedt): 
Holotype was not selected by Y. Sjostedt 1897. L:;ctotype* (vide "Material ti)" above), 

one imago) selected from material from Fernando Po, and labelled ap such by A. E. 
Emerson, 1957; in Naturhistoriska Riksmuseum, Stookholm. 

Paralectotypes*: 2 imagos in Naturhistoriska Riksmuseum, Stockholm, "Matelial (i)" 
above. 

Ootypes: (i) In A. M. N. H., New York, 1 imago from Fernando Po. tii) In Zoologischen 
Museum, Hamburg ('Vest Germany) imagos from Borna, Congo~ (iii) In Museum Greifflwald 
(East Germa~y). 

(b) Of Kalotermes (Cryptotermesl bengalensis Snyder: 
Oo'ypes and comorphotypes: (i) In B. M., London. (ii) In F. R. I., Debra Dun. (iii) In 

U. S. N. M., Washington (Catol. No. 50162). (iv) In A. M. N. H., New York. 

(c) Of Oalotermes kavilartd~ paras ita Wasrnann: 
(i) In Wasmann's Collec1.ion, N aturhistorisches Museum, Maastricht (Honand). Speci­

men from Europa Island only, vid~ "Material txi)" above. tii) In A. M. N. H., New York. 

{el) Of G",lotermes lamat1ianus Sjostedt : , 
Tn a communication from N aturhistoriska Rikemuseum, Stockholm, Sweden, it has been 

informed that types of O. laman1'anus havE' probably been misplaced. 

(d) TYPE-LOOALITY 

(a) Of O. havi~ndi (Sjostedt)* : 
FernaDdo Po, Atlantic Ocean, AfIica. 

(b) Of Kalotermes (Oryptotermes) bengalens1's Snyder: 
Sunderbans (Bengal). 

{cJ Of Oalotermes ham'landi paras1'ta 'Vv,smann:' 
Europa Island (Mozambique Channel). 

(d) Of Oo.l~term(:s lamanif1Jnus (Sjostedt) : 
Mukimbungu (Congo, Africa). 

(e)- DISTRIBUTION 

It is a very widely distributed species and is known from the Oriental, Ethiop!an, Neotro­
pical and Malagasy Regions, as follows:-

Mrica: Gongo: Boma, 5°48' S., 13°6' E.; "Mukimbungu, 5°05' S., 14°02' E,; Sona Mpungu, 
5°30' B., 13°55' E. Gambia. Gold Coast: Ab uri , 5°54'N., 0°09' W. Ivory Coast: Abidjan, 
5°22' N., 3°59' W.; Bingerville, 5°22' No, 3°52' Wo; Grand-Basam, 5°13' No, 3°44' 'V: ]{cnya: 

"'Professor Emerson selected the lectotype a.nd paraleototypes of this speoies in tho yea.r 1057 ; this being the first rooord of 
the same since these designations have not been published by him so fa.r. 

*Cryptotr,rmes haviland; Slostedt was described by Y. Sjostedt (1807) as Calotermes domestiCu,8 n. sp. from Fernando ~o and 
Boma (Oarnet'oons, Congo). Later on, Sjostedt (1000) recorded this specieB from Viotoria (Cameroons), and in 1926 frolD Aburi 
«'\"Old Co",st); OIokcmeji and Ibadan (Nigeria); Victoria (Cameroons); Fernando Po ; Boma (Congo) and Mom'baan. (Kenya), and 
mentioned Victoria as the type-looality (typi). The species was originally dosoribod from Fornando Po and Boma, thol'(\fol'(1, mil' 
of thoso looalities should be regarded as the type-locality, aud as the lectotypo is from Fernando Po (Btlllhhlllz, 1873), this shOuld 
be taken &8 the type-Ioctlolity an,d D,Qt yiotQr~a 1Calllcroons) as me~t~on6d by Sjqstcdt (IU26)~ Cuu,ton (lU50 , 1055) ~llq Mos~kowski 
(1955). ' ., 

2 Z.S.I./66 ~ 
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Mombasa, 4°0' S., 39°40' E.; Near Mombasa, 4°0' So, 39.°40' E.; Taveta Forest, 3°20' S., 
37°42' E. Mozambique: Lourenco Marques, Delagoa Bay, 25°57' So, 32°35' E.; Beira, 19°50'8., 
34°52' E. Nigeria: Ijora Lagos, 6°31'N., 3°21' E.; Ikoyi Lagos; Ibadan, 7°28' Nf, 3°56' E.; 
Lagos, 6°31' N., 3°21' E.; Olokemeji, 7°25' N., 3°34' E.; Port Harcourt, 4°04' N., 7°07' E.; 
Victoria, 4°0' N., 9°12' E. Swaziland: 13 miles from Bremersdorp toward Gollel, 26°39' S., 
31 °29' E.; 16 miles from Bremersdorp toward Gollel, 26°42' S., 31°31' E.; 20 miles from 
Bremersdorp toward GolleI, 26°45' S., 31 °22' E.; 39 miles from Bremersdrop toward Gollel, 
26°59' S., 31°41' E. South Africa: Jesser Point, Zululand, 27°34' S., 32°40' E.; 9 miles South 
of Empangeni, 2S053' S., 31 °59' E.; Mkuzi Drift, Mkuzi River near Mkuzi, 27°38' S., 32°0' E .. ; 
1 mile South of Mkuzi. Tanganyika: Amani, Road to Darema, 5°8' ~., 38°36' E.; Dar-es~ 
Salaam, 6°47' S., 39°15'E.; Zan~ibar Island, 5°30' S., 39°13' E.; Amani (Usambara), 50S'S., 
38°36' E.; Tanga (Usambara), 5°7' S., 39°7' E. 

Asia; Ceylon: Balangoda, 6°40' N., 80°45' E.; Chilaw, 7°35' N., 79°55' E.; Paiyagala near 
Kalutara, 6°ao' N., 79°59' E.; Peradeniya, 7°16' N., 80°37' E.; Puttalam, 8°0' N., 79°49' E.; 
and Talawila nr. Puttalam, S008' N., 79°42' E. India: Mysore State: Anekad Forest Range, c. 
12°25' N., 75°57' E.; Chickmagalur, 13°15' N., 75°45' ~.; Dharwar, 15°27' N., 75°5' E.; 
Mega]apura nr. Mysore, 12°20' N., 76°30' E.; Tallagatpur nr. Bangalore, c. 12°50' N., 77°50' E. 
Madhya Pradesh: Mandla, 22°43' N., 80°35' E. Assam: Jokai Reserve Forest, Lakhimpur, 
27°10' N., 95°25' E. Orissa: Barkuda Island, Chilka Lake, 19°45' N., 85°12' E. Bengal; 
Sundarbans. Andaman Islands (Bay of Bengal): 2 km. inside the Forest of Laitora (7 km. 
North of Tokoibuea), Little Andamans, 10°50' N., 92°34' E.; Taiba] owe, 16 km. East of 
Ingoi, Little Andamans, 10°31' N., 92°31' E. and Otirubera Korale, 17 m. West of Ingoi, 
Little Andamans, 10°33' N., 92°26' E. East Pak~'stan: Dacca, 23°30' N., 90°30' E. 

Atlalltic Ocean: Fernando Po, 3°30' N., 8°40' E. ~type-locaIity). 

Indian Ocean: Comoros Islands (11 °24'-11 °56' S., 43°~I'-43°29'E.): Anjouan. 
Madagascar Is.: Ambongomaranitra (106 km. from Maevatanana toward Majunga), 16°20' S., 
'6°50' E.; Grand Lao (15 km. North of Majunga), 15°36' S., 46°21' E.; Manantantely, 24°50' S., 
46°50' E.; Marohoga (20 km. East of Majunga), 15°46' S., 46°28' E.; 5 kID. North of Majunga, 
15°41' S., 46°21' E.; 20 km. North-East of Maevatanana, 16°48' S., 46°55' E~; 11 km. East of 
Mahabo, 20°26' S., 44°5S' E.; 8 km. South of Mahabo, 20°31' S., 44°52' E.; 33 km. South­
West of Mandabe, 21°15' S., 44°42' E.; 34 km. South-West of Mandabe, 21°15' S., 44°41' E.; 
Fenerive, 17°17' S., 49°25' E. Europa Island (Mozambique Channel). 

Central America and Caribbean Sea: West Indies: Speyside, Tobago, 11 °25' N .• 60°80' W 
Trinidad: Maracas valley, 10°42' N., 61°24' W.; San Juan, 10°40' N., 61°27' W.;.St. Augustine, 
10°40' N., 61°15' W.; St. Joseph, 10°39' N., 61°25' W.; Port of Spain, 100 40' N., 61°31' W. 

South America: British Guiana: Kartabo (Bartica District), 6°23' N., 58°42' W. Brazt'l: 
Santos (Sao Paulo), 23°59' S., 46°24' W. Ohile. Dutch GuianfJ: Paramaribo (Surinam), 5°50' N., 
55°17' W. I 

(f) COMPARISON 

Gryptotermes havilandi (Sjostedt) is a very variable species. It is however, close to O. 
domesticus and C. dudleyi; the differences from these two species are given und-er them. 

7. Cryptotermes perforans Kemner 

(Text-figs. 21-24; RInd Tables 7, 8 & 10) 

(i) Gryptotermes cynocephalus Light [Wrong determination] 
1953. M. Ahmad, Spolia Zeylan., Colombo, 27 (1). p. 35. Ceylon. [Speoimens examined by mOe and found to be id.entical 

wjth the leototype of o. per/oran/} Kemner-aIso vide "Rema.rks" above under O. cyMaeph<dus.] 

(ii) Oryplotermes perforans Kemner 
1932. N. A. Kemnet, Enf. Tidskr., Stookholm, S3 (2-3), pp. 153·155. 1m. and 8. Type·loaality: Colombo (Ceylon). Types 

examined. 
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1941. M. P. D. PiJ!lto, Indian J. Ent., New Delhi, 3, p. 83. Ceylon: Tala.wila. nea.r Puttalam, and also common below 
2000 ft. above sea-level. 

1949. T. E. Snyder, Smiths. mi8c. coll., Washington, 112, p. 43. Ceylon. 
1961. K. Krishna, Bull. Amer. Mus. nat. Hist., New York, 122(Art. 4), p. 382. 
1962. R. N. Mathur and R. S. Thapa, Indian For. Leafl. (Ene.), Delhi, No. 167, p. 8. India: Beliapa.talD (Keral&). 

Ceylon: Golaka (Gala:ha. vide material). [Specimens from Galaha only. Beliapatam specimens are O. rOOf'waJi, 
sp. n. vide infra.] . 

(iii) Kalotermes (Gryptotermes) perforans Kemner 
1953. Rattan Lal and R. D. Menon, Catalogue Indian Insects, Part 27, Isoptera, Delhi, pp. 10-11. Ceylon. 

(iv) Oryptotermes perforatus Kemner 
1937. s. F. Light, Pan-Pacific Ent., San Francisco, 13 (1-2), p. 22. [Wrong spellings for per/oratU.] 

(v) Gryptotermes near perforans Kemner 
1933. M. L. Roonwal a.nd G. D. Pant, Indian For. Leajl. (Ent.), Delhi, No. 121 (Pt. 3), p. 42. India: Baliapatam (N. 

Malabar). [These specimens were determined as "Oryptotermea nea.r perforans Kemner" but are a new speoies; 
O. t'oonwa'li sp. n., in/ra.) 

(vi) Galotermes (Glyptotermes) perforans Kemner 
1931. J. C. Hutson, Adm. Rep. Dir. Agric. Ce.ylon" Colombo, 1930, p. 73. Ceylon: Putta.lam. [Wrongly mentioned a.s 

a species of subgenus Glyptotermes.] 

(a) MATERIAL EXAMINED 

(A) Present in Zoologiska Instituet, Luna University, Lund. 

(i) A vial with a lectotype soldier, a lectomorphotype imago (with 2100se wings) (selected 
A. Emerson, 1957); and a pseudoworker, from type-colony, Colombo (Ceylon), coll. F. P. 
Jepson, (7181), 7. v. 1929, det. N. A. !femner. 

(B) Present in Z.S.I., Oalcutta. 

(li) A vial (Z. S. I. Reg. No. 2624/H8) with 2 soldiers, 6 pseudoworke.rs a.nd 4 nymphs, 
Colombo (Ceylon), 26.ix.1928, "from wood of a sewing machine" Det. M. Ahmad "Grypto­
termes cynocephalus Light", bl1:t is actually O. perforans. 

(0) Present in F. R. I., Dehra Dwn. 

(iii) A vial (F. R. I. Nos. R. R. D. 935, M. C. 18874/3) with 2 soldiers and several pseu­
do workers, Tea Research Institute, (Coll. No, S. 26) Galaha (Ceylon), 1939, ex "Factory 
timber" 

(b) DESCRIPTION 

'.Cypes examined. 

1. IMAGO (Text-figs. 21-2~; Table 7).-

General: Head, thorax and abdominal tergites pale brownish yellow; antennae, -labrum 
and legs pale yellow; mandibles yellow with brown margins; anteclypeus hyaline; sternites 
paler than tergites. Head and body sparsely pilose. Total body-length with wings 7'0-
7·69; without wings 4'52-4'95 mm. 

Head: Head oval; head-capsule sub squarish, almost as long as width with eyes (length 
to base of mandibles 0·80; width with eyes 0·77-0·81 mm.); sides subparallel; frons weakly 
depressed mediall y; posterior margin round. Fontanelle: Absent. Eyes: Two latera], black, 
compound eyet., one on either side; oval, somewhat narrowing posteriorly; Inaximum dia­
meter 0,27 mm. Ocelli: Two lateral, hyaline, oval ocelli, one '>n either side; maximum 
diameter 0·10 mm.; touching the ocular sc1erite. Antennae: Brok~1} \n the specimen (looto­
morphotype) examined; only 9 segments present; segments 1 and ~ 11~ ,tily and the remainder 
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fairly densely pilose; segment 1 longest, cylindrical; 2 shorter than 1 and cylindrical; 3 longer 
than either 2 or 4; 4-9 gradually increasing in length and pyriform. [According to Kemner 
(1932), antennae with 13-14 segments. In 13-segmented antennae, 3rd segment large, 

, 
, , 

md. 
~ , 

acl. 
... -,-

md.----­
~~====:m~-.,. 

.~-- .... pcl. 

-, , 
oc. 

Iifj~~ 

O·S mm. 

b 

-ant. 

0-5 mm. 

• I 
prt . 

c 

r.)'F,XT-111G. 21.--0ryptotermes perforans Kemner. Imago. Lectomorphotype from Oolombo, Oeylon. 
(a) Head and pronotum, in dorsal view. (b) Ditto, in side view. (0) L,\brum, in dorSal view. 
acl., antcclypeus; ant., antenna; e., eye; ~r., labrum; md., mandible; oc., ooenus; 'P~1., 

postclypeus; prt. pronotum. -
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longer and a little thicker than the 4th. In 14-segmented antennae, 3rd segment as long as 
but narrower than 4th. From 8 onwards, segments longer and about twice the 
width.] Olypeus: Subtrapezoidal; demarcation into ante .. and postclypeus not clear. 
Labrum: Broadly tongue-shaped; broader than long; broadest in middle; anterior margin 
round; with a few hairs on anterior margin and on body. Mandibles: Not examined in the 
single (lectomorphotype) specimen available for study. 

Thorax: Pronotum: Flat, subreniform; narrower than head with eyes (pronotum width 
0'70--0'72 ; head width with eyes 0'77-0·81 mm.); broader than long (length 0,46-
0'00 mm.; width 0'70-0'72 mm.); anterior margin weakly concave; sides weakly convex 
and slightly narrowed behind; posterior margin weakly incurved medially. 

Wings (Text-fig. 22): Transparent, weakly tinged brownish, punctate; costa, radius 
and radial sector heavily chitinoid and thick; median and cubitus thin and weakly chitinoid. 
Forewing: Scales triangular, shield-like, covering about half of hindwing scales; anterior 
margin with a few short hairs along the entire length. Costa thick, running along the entire 
length .of anterior margin of wing. Subcosta fused with costa, separated at the proximal 
end by a thin line. Radius conpng out separately from the scale and fusing with costa a little 
before one-fifth of the wing-membrane. Radial sector also arising independently, running 
parallel to costa along the entire length of wing-membrane and giving 6 branches to costa; 
first branching at about one-fifth of the wing-membrane. Median arising independently from 
the scale, running a little above the middle of wing-membrane and curving up to meet the 
radial sector at about three-fifths of the wing-membrane. Cubitus running medially along 
the length of wing-membrane, with 12 branches to the posterior margin. Hindwing: Scale 
small, triangular, costal margin with fewer hairs. Costa as in forewing. Subcosta. absent. 
Radius as in forewing but meeting the costa a little before one-fourth of wing-membrane. 
Radial sector as in forewing but with only 4 branches to costa, first branching at 'about 
two-fifths of wing-membrane. Median arising from radial sector outside the scale, running 
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TEXT-FIG. 22.-Cryptotermes perforans Kemner. Wings. From lectomorphotype imago from Colombo, Ceylon. 
(a) Left forewing, in dorsal view. (b) Ditto, left hindwiug. 
0., costa; Cu., cubitus; M., Median. ; B., radius; Rs., radial sector; Se., Bubcosta. 
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medially and curvin~ up to m~et radial sector again at a?out dist.al third of wing-membrane. 
Cubitus as in forewlng but wIth 11 branches to posterIor margIn. 

Abdomen: Long, hairy. Cerci 2-jointed, 0·1 mm. long. Styli I-jointed, 0·07 mm. long. 

2. SOLDIER (Text-fig. 23; Table 8).-

-General: Head-capsule black, blackish brown posteriorly; antennae, 1abrum,. Jegs 
and body pale brown; pronotum dark brown at anterior margin; mandibles black, some­
what reddish black distally. Head sparsely, and body fairly, pilose. Total boqy-length 
c. 2·9-4'3 mm. 

Head: Head-capsule thick and short (length with mandibles 1-23-1·34; length to 
lateral base of mandibles 0-97-1·03 ; and maximunl width 0-88-1·00 mm.) ; truncated in 
front and forming an angle of more than 90° with the mandibles; frontal ridge prominent, a 

1 mm. 

t2 1 Mm. , 

0·5 mm. 

TEXT-FIG. 23.-0'l'yptotermes perforans Kemner. Soldier. Figures (a), (b) from lectOtype soldier from Colombo 
Ceylon; and figs. (c)-(e) also from a specimen from Colombo. 
(a) Head and pronotum, in dorsal view. (b) Ditto, in. side view. (c) Bigbt a1\tenna, in dorsal 

view. (d) Left mandible, in dorsal view. (e) Ditto, right mandible. 
~cl., anteclypeus ; ant., antenna; e., eye;f. r., frontal ridge; 1r., labrum; It., left; ml t 9t ,1st and 

2nd marginal teeth of mandibles; md., mandible; pelo, postclypeus; prt., pronotum; n., 
right; th t l , dorsal and ventral tubercles, respectively. 

little elevated and forming a ribbon-like band; two knob-like tuhercles present on either side, 
a thick one lying a little above the antennal sockets on inner side of the lateral margin of 
frontal ridge and the other narrow, pointed, arising from the genae and lying helow the 
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antennal sockets; frons incurved under the frontal ridge; vertex with a median depression 
just behind the frontal ridge"; sides substraight; posterior margin round. Fontanelle 
ani/, ocelli: Absent. Eyes: Two small, oval, slightly paler (than the head capsule) eye­
spots present, one on either side; maximum diameter 0'07 mm. Antennae: With 10-11 
segments ; se~ments 1 and 2 sparsely and the remainder fairly pilose; segment 1 longest, 
cylindrical; 2 about one-half of 1 and cylindrical; 3 either subequal to or shorter than 
2 (II-segmented antennae), someti~ea subdivided (IO-segmented antennae); 4 onwards, 
segments gradually increasing in length and pyriform; last ovate and narrower th8.n the 
penultimate one. Olypeus: Anteclypeus, thin hyaline, line-like; apilose. Postclypeus sub­
rectangular; of same colour as frons and not clearly separated frc·m it; weakly pilose. Lab­
rum: Subtriangular; wider tha.n long and widest basally; with a few bristles near the tip. 
Mand'l'bles: Short and thick; with a prominent hump on outer margin a little above the 
condyle; each mandible with 2 small marginal teeth. Postmentum: Short and broad; 
broadest basally and narrowing anteriorly; anterior marg.in substraigbt or weakly convex; 
posterior- margin substraight. 

Thorax: Pronotum: Flat~ with slightly raised anterior margin ; broader than long 
and either as wide as or a little'narrower than head-capsule (head-width 0'88-1'00 ; pronotum 
length 0'60-0'63, width 0'88-0-93 mm.); anterior margin convex with a deep and broad 
median notch; sides weakly convex; posterior margin weakly convex, substl'aight medially. 
In one example from Colombo (vide" Material (ii) " above) left anterior corner of pronotum 
wavy. Mesonotum and metanotum: Narrower than pronotum and with weakly incurved 
posterior margin. Legs: Short and hairy; apical tibial spur formula 3: 3 : 3. Tarsi 
4-jointed. 

Abdomen: Oblong, hairy. Cerci and styli broken in the speoimens examined. 

3. PSEUDOWORKER (Text-fig. 24; Table 10).-

General: Head-capsule yellowish to pale brown, somewhat paler anteriorly; labrum, 
antennae, and legs pale dull brown. Head and body moderately pilose. Total body-length 
c. 3'8-4,4 mm. 

Head: Head-capsule subcircular ; broader than its length to base of mandibles (length 
to base of mandibles 0'77-0-83; maximum width 0'85-0·90 mm.). Fontanelle ani/, ooelU : 
Absent. Eyes: Two later{tl eyes of same colour as head-capsule present, one on either 
!:side; diameter 0,13-0'17 mm., flush with head-surface. Antennae: With 11-13 segments; 
segments 1 and 2 cylindrical, the latter shorter than the former; 3 long and subequa1 to 2 or 
ring-like and short; 4-5 or 6 ring-like; 6 01' 7 to the penultimate one broadly pyriform and 
increasing in length; 1ast ovate and narrower than the penultimate one. Olypeus: Sub­
trapezoidal. Anteclypeus apilose, strip-like. Postclypeus pilose, weakly convex at ante­
rior margin. Labrum: Broader than long; anterior margin rounded; pilose near anterior 
margin and on body, Mandibles: Subsquarish, each with an apical and 2 marginal teeth. 
Left mandible: Apical finger-like and long; I st marginal short and triangular ; 2nd larger 
than 1st and pointing downwards, with a long anterior margin. Right mandible: Apical 
finger··Jike, shorter than its corresponding one in left mandible; 1st marginal triangular, 
larger and stouter than the corresponding one in left mandible; 2nd short, situated at the 
base of 1st, posterior margin a little less than twice the length of molar plate. 

Thorax: Pronotum: Subrectangularly flat; narrower than head-capsule (head-width 
0'85-0·90, pronotum width 0'73-0'83 mm.); length a little more than half of width; sides 
somewhat rounded; anterior margin concave; posterior margin weakly convex or weakly 
incurved medially. Legs: Short, thick and pilose. Apical tibia] spur formula 3~: 3 : 3. 
Tarsi 4-jointed. 

Abdomen: Oblong; moderately pilose. Cerci 2-jointeiJ 1 0'07-0'10 mm. long. Styli 
I-jointed, finger-like, 0·07-0'10 mm. long. 
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TEXT-FIG. 24.--0ryptotermes perforans Kemner. Pseudoworker. Colombo, Ceylon. (a) Head and ~ronot?-m, 
in .dorsal view. (b) Ditto, in side view. r(e) Left mandible, in dorsal view. (d) Ditto, fIght 
mandible. (e) Left antenna., in dorsal view. · 
act., anteclypeus ; ant., antenna; ape t., apical tooth of mandibles; e., eye; lr., labrum; It., left; 

m\) 'ln2' 1st, and 2nd marginal teeth of mandibles; md., mandible; pel., postclypeus; prt., 
pronotum ; rt., right. 

(0) TYPE-SPECIMENS 

No hoJotype was selected by Kemner, 1932. Lectotype an.d Lectomorpkotype*: A 
lectotype soldier and a lectomorphotype imago {selected A.E. Emerson, 1957} are present 
ill Zoologiska In~tituet, Lund University, Lund, and were examined by me. 

(d) TYPE-LOCALITY 

Colombo (Ceylon). 

(e) DISTRIBUTION 

C~ylon : Colombo, 6°56' N., 79°56' E.; Galaha, 7°12' N., 80°40' E:; and Talawila near 
PuttalalD, 8°08' N., 79°42' E. Common upto 2000 ft. above sea level. . 

·PrOfessor Emerson selected the lectotype and lectomorphotype of this Sl,>ecies ip the yetl.f 1\)57 . th~ bf'ling th~ first record 
of same since these desiEJnatioIlS bav~ ~Qt Q~(}Pl)ub1iEhed by him so far, ' 
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(f) COMPARISON 

Oryptotermes perforans Kemner is close to O. cynocephalus Light, and to O. roonwali 
ap. D. from India (vide below). It is separable from the~)e species as follows :-

From. O. clJnocephalus: Imago: (i) Paler species (head-ca,Psule brownish yellow VS. 

br,?wn to dark reddish brown). (ii) EyeE smaller (maximum dIameter 0·27 VS. 0·29 mm.). 
(iii) Ocelli larger (maximum diameter 0'10 'us. 0'08 mm.). Soldiet: (i) Frontal ridge ribbon­
like VS. gradually raised in front. (ii) Frons less concave and vertex smocth (vs. rather 
rough). (iii) Head larger (length to base of mandibles 0'97-1·03 VS. 0·83 mm.; width 
0·S8-1·00 VS. 0'75-0,80 mm.). 

From o. roonwaU -ap. n. : See und er that species) infra. 

s. Cryptotermes roonwali sp. D. 

(Text-figs. 25 & 26; and Tables 9 & 10) 
• . 

(a) MATERIAL EXAMINED* 

(A) Present in Z. S. I., Oalcutta. 

(i) A vial (Z. S. I. Reg. No. 3728/H8) with a soldier and 2 pseudoworkers, Beliapatam 
(N. Malabar, I(erala State, India), coll. A. H. I(han, 23. viii. 1941, ex " Vateria indica sawn 
scantlings " 

(B) Present in F. R. I., De'hra Dun. 

(ii) Same source as (i) above; 6 soldiers and several pseudoworkers. T. 3646, J. 115; 
S. E.'s No. 5071, M. C. No. 18874/1. 

(b) DESCRIPTION 

1. IMAG 0 .-N ot known. 

2. SOLDIER (Text-fig. 25 ; Table 9).-

General: Head-capsule blackish brown posteriorly and blackish anteriorly; antennae, 
labrum and body pale yellowish brown; pronotum brown at anterior margin; Inandibles 
blackish brown, black posterjorly. Head and body sparsely pilose. Total body-length 
c. 4'0-4'7 mm. 

Head: Head-capsule subrectangular and tbick; longer than broad (length with mandi .. 
bles 1·40-1'43, length to base of mandibles 1,10-1,17 ; maximum width 1·0-1·03 mm.; index 
Maximum width/Length to lateral base of mandibles 0'88-0'91) ; with a weakly raised 
frontal ridge; in front inclining sharply at an angle of more than a right angle with mandi­
bles; frons concave; vertex somewhat depressed in lniddle behind the frontal ridge; sides 
subparallel; Y-sutule present; posterior margin round. Fontanelle and ocelli: Absrl1t. 
Eyes: Tw() sub oval , lateral eye-spots present, one on either side just behind antennal sockets; 
slightly paler than surrounding area. Antennae: Broken in the speciInens examined, 
only basal two ~egments present. Segment 1 long, cylindrical; 2 about one-hn,lf of 1 and 
cylindrioal. Olypeus: Anteclypeus pale yellow, narrow and apilose. Postclypeus of 
same colour as irons and hard.ly deInarcated from it; pilose. Labru1n: Subtl'iangula.r, 
broad basally; broader than long; with a pair (.f small bristles at tip. jlandibles: &hort, 

*These specimens are mentioned in t,bo Ht.eratureas follows :-

1953. Cryptotermes nea.r per/olatzs. M. L. Roonwal and G.D. Pt\ut, India" l'or. Lrqfl. tEfI'.), Dolhi, No. 121 (3), 1>. 42. 
Baliapatam, N. Ma.labar (Kel'ala, India). 

1962. Cryptotermes perforans, Mathur, R. N. and Thapa., R. 8., 1ndia.n For. Leafl, \'Etlf.l. No. 167, p. 8. HpeCIIDOtlB from 
Beha.:patalll only are C. roollwali sp. n. 

2 Z!S.I./68 9 
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thick and triangular; pointed apically; basal hump on outer margin weak. Each mandi­
ble ,vith 2 small rudimentary marginal teeth. Postmentum: Short and swollen; posteriorly 
broadly rounded laterally; posterior margin round with a shatp notch in middle; anterior 
margin weakly incurved. 

md. ... ... , 
... ... 

----ant. 

d 

----- prt. 

-----mst. 

-----mtt. 
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L_.~ ____ 1 _m_m_. _____ -I 

prt. 
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I 
J 

1 mm. 
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0'5 mm. 

0'15 mm. 
1 
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f 

r.rEXT-l"Hl. 25.- -C1'yp!otnmes }'oou~l'ari 8p. n. Soldier. Parntype from Beliapatam (N. Malabar, Kerala ~t.ate 
India). 

(0) Head and tllOrax, in. dorsal view. (0) Ditto, in side view. (c) Labrum, in. dorsa.l view. 
(d) Left nwndjhle, in dorsal view. (e) Ditto, right mandible. (f) Postmentum, in ventral 
yiew. 

;1,('1., anteclypewo\ ; a'ilt., antenna; e., eye; fr., frontal ridge; fr., labrum ;1t., left; 'In], 1n2, 1st and 
2n.dmarginal teeth of D18ndibles ~ nul., mandible; ')}lsI., mesonotum; mtt., metanotum; 
Pi-!., pustclypeus ; prt., pronotum : l·t., right; t], t2, dorsal and ventral tubercles respectively. 

:Phurax: Pronotum: Flat, slightly raised at anterior margin; broader than long (maxi­
nlum Jength 0,66-0'70; maximum width 1-00"1-02 nlm.); almost as wide as head-capsule; 
anterior Inargin convex \vith a broad, deep, median notch; sides rounded; posterior margin 
founded \vithout a notch a.t ~niddle: Mvsonotltm t N ~rro'ver than pronotllm; with a sl\b-
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convex posterior margin. Metarwturn: As broad as, or a littl~ broader than mesonotum ; 
posterior margin. subconvex. Legs: Short and thick, pilose; apical tibial spm formula 
3: 3: 3. Tarsi 4-jointed. 

Abdomen: Oblong, sparsely hairy. Cerci short, 2-jointed, 0,08 mIn. long. Styli either 
present or absent, ,vhon present sing]e~jointed, 0'05 mm. long. 

3. PSEUDOWORKER (Text-fig. 26; Ta.ble 10).-

General: Head-capsule yellowish brown; antennae, labrunl, legs and body pale yel1o,v ; 
mandibles yellow with brownish outer and toothed margins. Head and body sparsely 
pilose. Total body-length c. 3·9-5·2 mm. . 

Head: Head-capsule subsquarish ; almost as broad as head to base of luandibles ; t.ides 
substraight, weakly narrowed in front; po&terior mar!!in round. Fontanelle and ocell1'; 
Absent. Eyes: T\vo lateral, broadly oval eye spots; flu''lh with head surface and hardly 

f 
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TEXT-FIG. 26.-Cryptotennes roonwali sp. l\. Pseudoworker. Pnramorphotype from 13eliapntum (N. Mnlubar, 
Kerala State, In.dia). 

(a) Head and pronotum, in dorsal view. (b) Ditto, side view. (c) Labrum, in donml view. 
(d) Left mandible, in dorsal view. (e) Ditto, right maw1iLle. (f) Left antcnna, iu dorsal 
view. 

ad., al1,teclypeus ; ant., antenn.a; ape t., apical tooth of mandibles; e., eye; il'., labrulll ; '1Il h m~, 
1st and 2nd marginal teeth of mandibles; md., mandible; ]Jrt., pronotullI. 

discernible. A.ntennae: With 12-13 segment8 ; segments 1 and 2 cy1indrieal ; 2 narrower 
and a little shorter than 1 ; 3 shorter than 2; 4~7 ring~Iike B.nd short,; 8 to penultjmate 
gradually jncreasing in length and beooming broadly pyriforul; last ovate, narrower nnd 
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slightly ]on~er or shorte~ than ~he penultimate ~ne. Glypeus: Subtra~ezoidal. Ante­
clypeus a thIn, narrow, apIlose strIp. Postclypeus pIlose; subconvex anterIorly. Labrum:, 
Broadly tongue-shaped; broader than long ; fairly pilose neal anterior margin and on body. 
Mandibles: Su bsquarish. Left mandible with an apical and two marginal teeth; a'[;ical 
finger-like, longest; 1st marginal much smaller than apical; 2nd marginal smaH, directed 
backwards, with a long anterior margin Right mandible also with an apical and two margi­
nal teeth; apical finger· .. like, but thicker than the corresponding one in left mantJible; 1st 
ma.rginal small; 2nd shorter than 1, with posterior margin about one and half times the 
length of molar plate. 

Thorax: P't'onotum: Flat, subrectangular; narrower than head-capsule (pronotum 
width 0'80-0'87; head-width 0'87-0'90 mm.); anterior margin weakly concave; sides 
rounded and weakly narrowing behind; posterior margin weakly incurved medially. Legs: 
Short, thick and pilose; apical tibial spur formuJa 3: 3: 3. 

Abdomen: Oblong, hairy. Cerci 2-jointed, 0·07 mm. long. Styli (when present) 
finger-like, I-Jointed, 0'07 mm. long. 

(0) TYPE-SPECIMENS 

Holotype and m01jJhotype: A holotype soldier and a lllorphotype pseudoworker v'ide 
"Material (ii)" above, Beliapatam (North Malabar, Kerala State), coll. A. H. Khan, 
23. viii. 1941, deposited in F. R. I., Dehra Dun. 

Para types and paramorphotypes: Deposited as follows :-(i) One soldier '(paratype) and 
2 pseudoworkers (paramorphotypes), in Z. S.l., Calcutta, vide" Material (i) " above, Z. S.I. 
Reg. No. 4667/H8. (ii) 4 soldiers and 10 pseudoworkers in F. R. I., Debra Dun, v1·de. 
"Material (ii)" above. (iii) 1 soldier and 2 Dseudoworkers vide" Material (ii) " above, 
with Prof. A. E. Emerson, U.S.A. 

(el) TYPE-LoCALITY AND DI<3TRmUTloN 

Type-locality: Beliapatam (N. Malabar, Kerala State, India), II °55' N., 75°24' E 
Known only from the type-locality. 

( e) COMP ARISO"N 

Oryptoter'lnes roon'Wali sp. n. is close to O. perforans Kemner, but is separable as foHows :­

Soldier: (i) Somewhat larger (length of head to tip of mandibles 1·40-1'43 vS. 1·23-
1·34 mm. ; to lateral base of mandibles 1'10-1'17 vS. 0-97-1'03 mID.; maximum 
width 1'00-1'03 vS. 0-88-1'00 mm.). (ii) Head-capsule thinner (index Heignt/Length 
0'71-0-73 vS. 0·78-0'80; index: Heigbt/vVidth 0'78-0'80 vs. 0·82-0'88). (iii) Frontal 
ridge thin and flat (vs. thick and somewhat raised). (iv) Mandibles, compared' to head­
length, shorter (index Left mandible length/Head-length to lateral base of mandibles 
0'29-0-34 VS. 0'34-0'36). ' 

9. Cryptotermes sumatrensis Kemner 

(Text-figs. 27 & 28; Tables 7, 8 & 10) 

Gryptotermes sumatrensis :Kemner 
1930. 

1933. 
1934. 
1949. 
1958. 
1961. 

N. A. Kemner, Tijdvc!lr. Em., Amsterdam, 73 (3-4), pp. 301-305, figs. 1-8. 1m., S. &- Pw. Type.locality: For~ .Ie 
Kook, Sumatra. Leototypes examined. -

F. P. Jepson, Ceylon J. Sci., Colombo, 3 (1), p. 29. Sumatra. 

~. A. Kemner, K. Sv. Vet. Akad. Hand!., Stockholm, (3) 13 (4), p. 46. Text.fig. 5, fig. 4. Only figure. 
T. E. Snydor, SmiThs. misc. Coli., Washingtou, tt2, p. 4 t. Sumatra. 
M. Ahmad, Biolollia, La.hore, 4 (1-2), pp. 54, 55. KeYfI. 
K.Rrishna, Bull. Amer. Mus. nut. Hist., New York, 122 (Art. 4), p. 382. 
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(a) MATERIAL "EXAMINED 

Present in Zoolog1·ska Instituet, Lun-?' University, Lund. 

One vial with 1 alate ~, 3 dealates (2 ~~ and 10'), 2 soldiers (1 immature), several pseudo­
workers, and a few loose wings, Fort de I(ock, Sumatra, 920 m. alt., colI. E. Jacobson, 1924, 
"from galleries made in dead branches" Paralectotypes (selected A. E. Emerson). 

(b) DESORIPTION 

1. IMAGO (Text-fig. 27; Table 7).-

General : Head-capsule brownish yellow to brown, somewhat paler ant(~riorly; 
antennae and labrum brownish yello-w ; mandibles dark brown, brownish basal1y ; thorax, legs 
and body brown, paler than head-capsule; wing-membranes transparent; wing-scales 
transparent brown. Head and body moderately pilose. Total body-length wjth wings 
c. 9'S-11'00 mm.; without wings c. 5·0--6·4 mm . 

• 
Head: Head-capsule subsquatish; sides without eyes subparallel; frons some,vhat 

depressed medially; width with eyes 1110re tha.n the length to base of mandibles (length to 
lateral base of mandibles 0·97-1·00; width with eyes 1·07-1·10 mm.); epicranial sutures 
faint; posterior margin round. Fontanelle: Absent. Eyes: Two lateral, black, facetted 
eyes, one on either side; broadly oval, narrower post(>riorly ; maximum diameter 0·35-0·37, 
minimum diameter 0·30 mm. Ocelli: Two, lateral, oval, translucent ocel1i, one on either 
side; touching the eyes; maximum q.iameter 0·10-0·11, minimum diameter 0·07- O·OS mm. 
Antennae: Broken in the specimens available for study; n1aximum 13 segments present in 
one of the specimens as foJlows :-Segment 1 longest, cylindrical; 2 longer than half of 1, 
cylindrical; 3 sub equal to or slightly shorter than 2, pyriform; 4 either subequal to or 
shorter than 3 ;4 to 13 gradually increasing in length and pyriform. According to Kemner 
(1930): antennae 15-segmented ; segments 2 and 3 sliJrhtly longer hut narrower than 4. 
Olypeus: Subtrapezoidal, not clearly differentiated into an ante- and a po~tclypeus. 
Labrum: Broadly tongue-shaped; broader than long; maximum width a. litt1e below the 
middle. Ma'l1.d7'bles : Not examined in the speoilnens. 

Thorax: Pronotum: Subrectangular; broader than long (maximum length 0·63-0·70; 
maximum width 0·97-1·02 mm.); slightly narrower than head with eyes; sides weakly 
convex and somewhat widening behind; anterior margin concave; posterior margin sub­
strajght ; postero-Iateral corners broader than antero-Iateral corners. Legs: Short and 
hairy; apical tibial spur formula 3 : 3 : 3. Tarsi 4-jointed; arolium present. 

Wings: Transparent. Costa., radius and radial sector strongly cbitinoid and thick; 
median and cuhitus thin. Forewing scales longer than. the hindwing scales and partly 
covering them. Forewing: Forewings longer than hindwings; scales large, shield-like. 
Costa thick and running along anterior margin, with a few short hairs. Subcosta short, 
arising separately from costa, running close to the latter and fusing with it a little outside 
the scale. Radius arising separately from scale, running close to costa for some distance 
and then fusing with it a little before the middle of wing-membrane. Radial sector also 
arising separately from the scale and running paranel ,vith and nearer to the costa upto tbe 
distal margin; on way giving 6- 7 branches to the costa; 1st branch arising a little before 
the junction of radius and costa. Median thin and arising separately from scale; rlUuling 
close to cubitus for some distanoe and then curving up to meet the radial sector a little out­
side the mid.dle of wing-membrane and that of the origin of the 2nd branch of radial sector. 
Cubitus also arising separate1y frem the scale, running jn middle of wing-lnenlbrane and 
givin~ 12-14 branches to hind margin. Hinilwing: Costa and radiu~. as in forewing. Sub­
costa -absent. Radial sector also as in forewing but with 3-5 branohes to costal border. 
Median arising from radia.l sector in wing-membrane a little outside the scale, otherwise as 
in forewing. Cubitus as in forewing and with 14 branches to hind margin. 
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TEXT-FIG. 27.-Cfypiofermes sunzatren,sis Kemner. Imago and pseudoworker, Paralectotypes from For( de 
Kock, Sumatra. Figs. (a)-(c) and (f)-(g) imago; (d)-(e) pseudoworker. 
(a) Head an.d pronotum, in dorsal view. (b) Ditto, in side view. (c) Labrum, in dorsal view. 

(d) Left mandible, in dorsal view. (e) Ditto, right mandible. (f) Right forewing, in dorsal 
view. (g) Ditto, hindwing. 

ad., anteclypeus; ant., antenna; ape t., apical tooth of mandibles; 0., costa; Cu., cubitus; 
e., eye; l'r., labrum; It., left; 111., median.; '11h, ?n 2 , 1st and 2nd marginal teeth of 
mandibles; md., mandible; oc., ocellus; pel., postclypeus ; prt., pronotum; R., radius; Rs., 
radial sector; rt., right :8c., subcosta. 

Abdomen: Oblong, hairy. Cerci 2-segmented, 0·1 mm. long. Styli pre&ent in Inales, 
single-jointed, 0·07 mm. 1ong. 

2. SOLDIER (Text-fig. 28; Table 8.)-

Genm'Izl: Head-capsule reddish brown, some,vhat paler posteriorly; frons and frontal 
ridge dark brown; mandibles dark reddish brown; antenna9, labrum, legs and 'body pale 
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yellow; pronotum pale yellow, pale brown at anterior margin. According to Kemner 
1930, anterior half of head black, brownish yellow posteriorly; mandibles blackish; 
antennae and palpi pale yellowish brown. I-Iead sparsely and body moderately pilose. 
Total body-length c. 3'5 ·-4'8 mm. 

Head: Head-capsule thick and stout; subrectangular; longer than broad (length to 
base of mandibles 1'20; luaximum width 1·10 mm.) ; frons sharply descending in front at 
an angle of little nlOte than right angle ,vith mandibles; frons incurved ; frontal ridge very 
thick and prominent; medially very thick and deeply cut at an acute angle; somewhat 
overhanging the frons; vertex vvith a deep n1f~dia,n and 2 shal1o,v lateral depIessions, one on 
either side, just behind the frontal ridge; with 2 thick tubercles on either sidp, one a little 
above the antennal sockets arising from the frons and the other a prolongation of ventral 
genae below the antennal sockets; sides sub straight ; posterior margin rounded. 

b 

1 Mm. 

: -;-, 

1 mm. 
c 

~Smm. d . 
TEXT-FIG. 28.- -Cryptotermes surnatrensis Kemner. Soldier. Paralectotype from Fort. de Kock, Sumatra. 

(a) Head and pronotum, in dorsal view. (b) Ditto, in side dew. (c) Left mandihle, ill dorsa) 
view. (d) Ditto, right manrlible. 

nd., nn,teclypeus; nnt., an,ten.n.f1 ; e., eye ;.f.'I'., frontnl ridge: 11'., labrum; If., left; 1n1 lH.~, 18t. and 
2nd marginal t,eeth of mandibles; lIul., mandible; IJel., postclypens : [Jl't.,Pl'uD.otUnl; rf. 
right; f I, '2' dorsal and ventral tubercles, respectively. 

Fontanelle: Absent. Eyp.s: Two lateral, somewhat pale) oval eye-spot~ present, one on 
either side; 0-07 Inln. long. Ocelli: Absent. .Antennae: With 11-12 segnH~nt8; segnlent.s 
1 and 2 sparsely and the remainder fairly densely pilose; segment 1 longest., c\~Jin­
drical ; 2 longer than half of 1 and cylindrical; 3 a little shorter and IHl.l'l'O'Ver than 2; 4 
shortest; 5 to the penultinlate one gradually beco~ing pyriform and increasjng in lenp:th ; 
last ova~e, .shorter and narro,ver than the penultImate one. Glypeus: Anteclypeus'thin, 
pale, strIp-lIke. Postclypeus sublectangular and 'veakly separated froln frons hy a thin 
line. Labrum: Triangularly tongue-shaped; broader than long; ,vith a. pair of snlall 
bristles at anterior end. Mandibles: Thi~k and sl10rt ; less than half of the length of head-
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capsule; with a hump on the outer margin near base. Left mandible with a, marginal 
tooth at about the distal one-third. Proximal half not examined; according to Kemner 
(1930, p, 304) ,vith 2 shallow indentations. Right mandible with 2 small, marginal teeth in 
nliddle. Postrnentum: Short; broadly rectangular; broader than long; anterior margin 
weakly concave; posterior margin and sides weakly convex. 

Thorax: Pronotum " Subrectangular and weakly raised at the anterior end; broader 
than long and some\\rhat narrower than hea.d-capsule; (maximum length 0·63-0·70; 
maximum \vidth 0·99-1' 03 nlm.); anterior marllin with a deep, obtuse emargination; sides 
sub straight weakly narrowed behind and broadly rounded at posterior corners; posterior 
margin round, slightly incurved in middle. Mesonotu'In: Narrower than pronotum; 
posterior margin convex and substraight medially. Metanotu'In: Narrower than pronotum 
and as wide as mesonotum; posterior margin ,veakly incurved medially. Legs: Short 
and hairy; apical tibial spur formula 3 ,: 3: 3. Tarsi 4-segmented. 

Abdo1nen: Oblong, bairy. Cerci 2-jointed, 0·10 mm. long. Styli single-jointed, 
0·07 mln. long. 

3. PSEUDOWORKER (Table 10).-

General: Head-capsule yeIlo'w; antennae, la.brll m, thorax, legs and body pale yel1ow; 
mandibles pale yellow with dark brown -toothed margins. Read and body moderately pilose. 
Total body-length c. 3·8- 5·2 mm. 

Head: Head-capsule sub circular ; broader than its length to base of mandibles; epi­
cranial sutures present. Fontanelle and ocelli: Absent. Eyes : Not distinct. Antennae: 
With 10-11 segnlents; segment 1 longest, cylindrical; 2 shorter than 1 and cylindrical; 
3-6 generally ring-like and broad; 7-9 or 10 broadly pyriform; last (loth or 11th) ovate, 
narrower than the penultimate one. Glypeus: Subtlapezoida], not clearly differentiated 
into an ante- and a postclypeus. Lab1°um: Broader than long, dome-shaped. Mandibles: 
Of typically Gryptotermes-type. Left mandible with an apical and 2 marginal teeth; apical 
long, finger-like; 1st marginal shorter than apical, posterior margin slightly longer than 
anterior margin; 2nd marginal short, with a long anterior margin. Right mandible also 
with an apical and 2 marginal teeth; apical as in left mandible but somewhat thicker; 1st 
Jnarginal shorter than apical; 2nd shorter than 1st, \vith a long posterior margin of about 
one and a haH times the length of molar plate. 

Thorax: Pfonotum: Subrectangular; broarder than long and narrower than head­
capsule; with a pair of light bro,vn spots near anterior margin; anterior margin broadly 
concave; sides weakly convex and narrowing behind; posterior margin convex, incurved 
medially. Mesonotum as wide as, and metanotum broader than, pronotum. Legs: Short 
and hairy; apical tibial spur formula 3: 3: 3. Tarsi 4-jointed. 

Abdomen: Oblong, hairy. Cerci 2-jointed, 0·10 mm. long. Styli single-jointed, 
0·08-0·10 mm. long. 

(c) TYPE-SPECIMENS 

No holotype was designated by Kemner (1930). According to him the types are depo­
sited in Entomological Department of the S,vedish Reichsmuseum, Stockholm, and the 
cotypes in Jacobson's Collection in Zoologischen Musuem, Amsterdam, and in his (Kemner's) 
collection i.e., in the colIection ot the Zoologiska Instituet, Lund University, Lund. I have 
examined the cotypes kindly loaned by the Lund University; these are now labelled as 
paralectotypes* (selected A. E, Emerson). 

(d) TYPE-LOCALITY AND DISTRIBUTION 

~Fort de Kock, Sumatra. (Approximately 50 miles North of Padong). Known only 
from the type-locality . 

... professor Emerson seJected these paralectotypes ; this is the first record of the ~ame since these designations have llot 
beel\ pllblisllCd by him so far. 
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(e) COMPARISON 

The imago of Gryptotermes sumatrensis can be separated from all the other oriental 
speoies in having larger eyes (maximum diameter 0·35-0·37 vs. 0·27--·0·34 m~. in others). 

The soldier can be separated from all the other oriental species in having the thick 
and wide frontal ridge with a deep median cleft (vs. no such cleft in others). 

10. Cryptotermes thailandis Ahmad 

(Text-figs. 29 & 30) 

Oryptotermes thailandis Abmad 
1965. M. Ahmad, Bull. Amer. Mus. nat. Hist., New York, 131 (Art. 1), pp. 14, 15-16, figs. 8 and 9. 1m. & S. Type­

locality: Klang Dong, Thailand. 

(a) MATERIAL 

The material of this, recently described, species was not available to me for study. 

(b) DESCRIPTION 

As the ma~erial of this species was not available to me, I give below the original des­
cription of Ahmad (1965). 

1. IMAGO (Text-fig. 29).-

. "Head reddish brown; anteclypeus yellowish; labrum light brownish yellow; mandi­
bles brownish yellow, teeth reddish brown; antennae brownish yellow; pronotum slightly 

LJ 
c 

" I 
:.j \ \ I (0 :::. ......... ~. . ... . 

\ .. )(_. I 
~\;~ 

./ '- / 

/ \ b 

TEXT-FlO. 29.-Cryptotermes thailandis Ahmad. Imago. Figures reproduced from Ahmad, 1965, .fig. 8. 
(a) Head and pronotuDl, in dorsal view. (b) Hea.d, iI\ side view. (C) Labrum, in dorsal view. 

(d) I.eft mandible, in dorsal view. (e) Ditto. Right mau.dible. (j) An.tenna. 
2 Z.S.I./68 to 
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darker than head, with a T-shaped marking. Wings light smoky brown. Head sparsely 
hairy; pronotum with scattered, short and long bristles on anterolateral and lateral margins 
and on disc. Head posterior to eyes semicircular ; Y suture with median arm distinct, rest 
indistinct. Eyes moderately bu]ging, shaped as shown in figure 8 {Text-fig. 29]. Ocellus 
small, ova], almost touching the eye. Anteclypeus trapezoid. Labrum broad, dome shaped; 
sides converging posteriorly. Left mandible with posterior cutting edge of first mar.ginal 
tooth distinctly shorter than anterior cutting edge of second marginal tooth; right mandi­
ble with posterior cutting edge of second marginal tooth longer than molar plate. Antennae 
with 14-15 articles; in specimen with 14 articles, the second as long as third, fourth a little 
shorter than second. Pronotum slightly broader than head, more than one and a half times 
as long as broad; anterior margin shallowly concave; lateral margins weakly convex; 
posterior margin depressed in middle ; anterolateral corners broadly rounded " 

2. SOLDIER (Text-fig. 30).-

" Head reddish brown in posterior region, becoming darker anteriorly; forehead almost 
black; labrum yellow; pronotum light yellowish brown, with darker patches on disc; 
legs pale; abdomina] tergites pale brown. Head scantily hairy, anterolateral corners with 
a ~ew short ~ristles ; -pronotum with shor~ bristles al.ong anterior margin, l?ng, scattered 
bristles on dl~. Head strongly phragmotlc, short, thick, about as long as Wide; Y suture 
present, but not distinct; frontal phalanx (ridge) prominent, conMve, without any notoh 
in middle; profile of front nearly vertical, not overhanging; two lobelike projections 

/ , 
\ 

./ 

'" \ 

, 

o / 
" \ 

TEXT-FIG. 30.-0ryptotermes thaila/Yl;dis Ahmad. Soldi-er. Drawings reproduced from Ahmad, 1965, fig. 9. 
(a) Head and pronotum, in dorsal view. (b) Head, in side view. (c) Antenna. 

at base of antenna, one above and one below. Eyes whitish, oval; 0'10 mm. long and 0·03 
mm. wide. Mandibles short, with distinct basal humps; teeth rudimentary. Labrum 
short, broadly rounded apically. Antennae short, with 11 articles· basal three articles 
more strongly sclerotized tha~ the rest, second almost as long as third, fourth shortest. 
P~onotum as broad as head, slIghtly longer than half of its width: anterior margin broadly 
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V .. sha,~, finely serrated; antetolaterallobes notched; lateral margins moderately convex, 
depressed behind anterolateral corners; posterior margin almost straight. 

'''MEASUREMENTS (IN MM.) : Measurements of two imagoes, morphotype and paramor­
photype, respectively: Length of head to tip of labrum, 1·19, 1·26; length of head to 
side base of mandibles, 0'96, 0·98 ; width of head, 0'93, 0·96 ; long diameter of eye, 0'27, 
0·30; short diameter of eye, 0'21, 0'23; eye from lower margin of head, 0'18, 0·19 ; len]th 
of ocellus, 0·09, 0'10; width of ocellus, 0'08, 0'08; length of pronotum, 0'57, 0·61; width 
of pronotum, 1-02, 1'02. 

"Holotype soldier: Length of head to side base of mandibles, 1'30; width of head, 
1·26; length of left mandible, 0'64; length of pronotum, 0'68; width of pronotum, 
1·26." 

(c) TYPE-SPECIMENS 

Holotype: Soldier, in author's collection, in the Department of Zoology, University 
of the Panjab, Lahore, Pakistan. 

Morplwtype and paramorphotype: Two imagos, also in the author's collections as above_ 

(cl) TYPE-LoCALITY AND DISTRIBUTION 

Type-locality: Klang Dong, Thailand, 14°38' N., 101°16/E. Known only from the 
.ype-looaHty. 

(e) COMPARISON 

This species is very close to O. havil;a,ndi (Sjostedt) and the distinguishing characters are 
not very prominent. In imago the eyes are little smaller and the ocelli slightly wider, 0.27-
0.30 VB. 0.30-0.34 and 0.08 VS. 0.05-0.07, respeotively. The soldier, as far as the measure­
ments, comes within the range of the measurements of O. havilandi. It has, however, a 
80mewhat more rectangular pronotum with :"traighter side margins. Ahmad (1965) has 
differentiated thailandis from bengalensis (syn. of havilancli) on the basis of unincised frontal 
ridge also, but this character is variable and cannot be used for separating the two species. 

III-SUMMARY 

1. The species of the genus Oryptotermes, rather all the Kalotermitid species, are essentially 
wood-inhabiting forms, and are, therefore, of great economic importance. 

2. The Oryptotermes are easily transportable through artificial agencies, thus many species 
generally occur in more than one zoogeographical regi~ns. Due to this reason, same species 
axe described under various names, thus creating a lot of confusion in literature and conse .. 
quent1y a number of synonym names. 

3. The present work deals with the taxonomic revision of the oriental species of this genus. 

4. The generic characters of the genus and keys based on imagos and soldiers~ for sepera­
tion of the oriental species, are given. 

5. Zoogeography, the phylogenetic position of the genus and the distribution and disper­
sion of the species are discussed in detail. 

-6. Detailed descriptions of the ten oriental species (including a new one from India) of 
the genus are given. All the species are adequately illustrated, the figures are drawn· froin 
actual specimens and from the type specimens in whichever case available . 

• '1. The fol!o.wing .species are dealt with .:-G~ypt~termes brevis (Wa:1ker), o. cynocephalus 
Llght, O. decl~v~s Tsal and Chen, O. domeshcus (HavIland), O. duclley~ Bank~, O. ha·vilaniU 
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(Sjostedt), o. perforans Kemner, O. roonwali no sp., O. sumatrensis Kemner and o. tkailandis 
-~hmad. 

80 Types of the following species were available and examined for this study:-O,ypto­
termes domesticus (Haviland), o. dudleyi Banks, 00 havilandi (Sjostedt), O. perforans Kemner 
and O. sumatrensis Kemner. Lectotypes of o. aomesticus (Haviland) are designated. 

AHMAD, M. 1950. 

AHMAD, M. 1953. 
AHMAD, M.1958. 
.AHMAD, M. 1965. 
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TABLE i.-Geographical distribution. of genus Cryptotennes in variout:! zoogeographical regiou~. 

Australian .. 

Ethiopian •. 

Indo.Malaya.n 

Malagasy .. 

Nearotio 

Neotropisal 

Papuan 

Uuknown 

1 Z.S.I./68 

Zoogeographioal Region 
No. of species 

known from the 
region 

4 

.., 

}O 

3 

:! 

I) 

i 

No. of speoies 
endemic to tho 

region 

3 

.) 

.J 

:! 

Nil 

:l 

Porccllt.{J,gc of No. of speoj{\':j 
ondemioity common with 

ot,her region 
-. _._----.. -

75 

40 ;l 

!ill .-, 
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TABLE ~.-l\leasur~ment.q (in. mm.) of Vrgptotermes brevis (Walker) ; O. cynocephalus Light and O. dotnuti. , 
cu., (Haviland). Imago. 

ex.(s): example(s). 

Body-p-J.I'tt; 

1. l'ol,al body·longth 'lOm" wings (excluding antennao) c. 

2. Total body-length wit/t(Jut wings (oxeluding antonnao) c. 

3. Length of head t<> tip of labrum •• 

4. Length of head to la.teral base of mandiblc!1l 

5. Maximum width of head (with 0YC::i) 

6. ~raximum height of head .• 

7. l\Ia.ximum length of lahrum 

8. Maximllm width of labrum 

9. }taximum diameter of compound eye (with ocular scleritc) 

10. Maximum diameter of lateral oceUus 

11. ~Iinimum diameter oflatcral ocellus 

12. Minimum ocellus-antcllnal distanco .. 

13. Minimum eye·antenlla} distanco 

14. Minimum distanco of eyo from la.teral base of head 

Hi. Maximulll length of pronotum 

16. l\{aximulll width of prollotulll 

17. Length of forewing Wit.ll sca.lc 

18. Length of forewing scalo .. 

19. :L0ngth 1)1' hindwing "'jth seak 

~. Length of hilldwillg Reale .. 

O. brevis 
Hange (3 exs.) 

10.05 
~l ex.) 

5.0-5.67 

1.30-1.33 

1.0-1.10 

1.10-1.13 

0.00-0.63 

0.30-0.37 
(2 on.) 

0.43-0.00 
(2 eu.) 

0.30-0.33 

0.11.-0.13 

0.09-0.10 

0.15 

0.02-0.03 

0.15 

0.63-0.67 

1.03-1.17 

0.87-1.00 

0.4t).-(J.43 

V. e1J1focephalu8 O. d()mt8tiCUI 
Hange (lox.) Rango (7-17 e~). 

3.82 

1.07 

0.83 

0.83 

0.50 

0.27 

0.35 

0.29 

0.08 

0.06 

0.13 

0.015 

0.13 

0.57 

0.80 

0.70 

0.28 

7.90-9.17 
(7 eXI.) 

4.50-6.87 

1.23-1.37 

0.00-1.00 

0.90 .. -1~10 

0.50-0.60 

0.27-0.37 

0.37-0.50 

0.27-0.37 

O.()9..-0.13 

0.07-0.10 

0.13-0.16 

0.015-0.03 

0.16-0.1'1 

0.67-0.7'1 

0.73-1.10 

6.43-7.20 
(8 eD.) 

0.80-1.00. 

6.00-6.80 
(8 eDt.) 

0.30-0.40 
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rrABLE 3.~Measuremen.ts (h\ mm.) etc. of Oryptotermes brevis (Walker); C. cynocephalus Light and O. 
domesticus (Haviland). Soldier. 

. ex.(s): ~xample(s). 

Body-parts 

1. Total body-length (excluding antennae) c. 

2. Length of head to tip of mandibles .. 

3. Length of head to lateral base of mandibles 

4. Maximum length of head upto frontal ridge .. 

5. Median length of head upto frontal ridge 

6. l\Ia.ximum width of head 

7. Maximum height of head 

8. Head Index I (Width/Length to base of mandibles) 

9. Head Index II (Height/Width) 

10. Head Index III (Height/Length to the base of 
mandibles) 

11. Head-Iudex IV (Maximum length upto frontal 
ridge/Length to base of mandibles) 

12. Maximum length of labrum 

13. Maximum width of labrum 

14. Length of mandibles (from upper base of condylo 
to tip) : 

(a) Left mandible' .. 

(b) Right mandible 

15. Head-mandibular length Index (Left mandible­
length/Bead·length to base of mandibles) 

16. Maximum length of pronotum 

r/. Maximum width of pronotum 

18. Prunotum-head Index (Pl'onotum-width/Hcad­
width) 

,~. fr(lllotulll In(iex (Length/Width) 

20. ~!Ioximum width of mesonotum 

2]. Maximum width of metullotUUl. 

2 Z.S.I./68 

('. u"et't's 
Rauge (2 exa.) 

5.2-6.2 

1.90-2.50 

1.50-1.57 

1.43-1.63 

1.27-1.40 

1.40-1.50 

1.03-1.10 

0.93-0.95 

0.73-0.74 

0.68~0.70 

0.95-1.04 

0.07 
(1 ex.) 

0.17 
(1 ex.) 

0.53-0.57 

0.53-0.57 

0.35-0.36 

0.87-1.07 

1.27-1.53 

O.U7-1.0:! 

0.(,8-0.70 

1.1O~1.17 

1.17-1 :23 

C. cynocephalus 
I~ange (l ex.) 

3.7 

1.20 

0.83 

0.87 

0.80 

0.90 

0.80 

1.10 

0.89 

0.96 . 

1.05 

0.13 

0.17 

0.37 

0.37 

0.44 

('.53 

0.87 

O.HI3 

0.61 

0.6'[ 

C. d()mesticus 
Hange (14 exs.) Lectotype 

4.0-6.0 5.20 

1.63-1.80 1.70 

1.20~1.30 1.25 

1.30-1.60 1.31 

1.27-1.53 LSI 

1.13---1.30 1.17 

0.87-1.00 .to 

0.90-],02 0.90 

0.74-0.83 0.7'; 

0.69·-0.8 0.0 t\ 

1.10-1.25 1.10 

0.12-0.20 0.1 

0.17-0.30 

0.50-0.60 0.57 

0.50-0,60 0.6\' . 
O.-H-O.-l7 O.·i:! 

0.73-0.87 0·." 

1.07 -1.27 

O.Ul-l.OO n.nl 

0.64--0.74 0.12 

0.87-1.07 0.00 

O.~3-1.13 0.97 

4 
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TABLE 4.-Measuremeuts (in 111m.) of Cryptotermes b'revis (Walker) ; C. domest'icus (Haviland) and C. dudleyi 
Banks. Pseudoworker. 

ex.(s) : exaulple(s). 

Body-parts 

1. Total body-length (excluding antennae) c. 

i. Length of head to tip of labrum .. 

3. Length of head to lateral base of mandibles 

4. Maximum width of head 

5. Maximum height of head 

6. Maximum diameter of eye 

7. l\:Iaximum length oflabrum 

8. Maximum width oflabrum. 

9. Maximum length of pronotum 

10. Maximum width of pronotum 

C. brevis 
Range (4 exs.) 

3.7-6.5 

1.20-1.53 

0.97-1.20 

1.03-1.27 

0.60.-0.67 

0.13-0.17 

0.30-0.40 
~ 

0.37-!O.60 

0.40..-0.77 

0.77-1.17 

O. domestwus 
Range (5 exs.) 

4.4-5.1 

1.20-1.40 

0.90..-1.07 

1.00-1.07 

0.60-0.73 

0.10-0.17 

0.30-0.37 

0.38-0.46 

0.3S-0.57 

0.70...-0.90 

O. dudleyi 
Ra.nge (S eXlS.) 

3.7-5.9 

1.30-1.43 

1.00-1.10 

1.07-1.17 

0.60-0.70 

0.13-0.17 

0.30-0.37 

0.40-0.43 

0.~0-0.60 

0.80-1.00 

TABLE 5.-Measurements (in mm.) of Cryptoterrnes dudley; Banks and C. havilandi (Sjostedt). Imago. 
ex.(s) : example(s). 

, 

Body-parts C. d'udleyi O. havilandi 
Range (12 exe.) Range (14 exs.) Lectotype 

1. Total body-length with whtgs (excluding antennae)c. 8.50-9.33 S.00-8.83 8.00 
(2 exs.) (5 exs.) (to tip of right 

forewing) 

2. Total body-length wit/tOut wings (excluding antennae) c. 4.55-6.00 4.70-6.38 5.20 

3. Length of head to tip of labrum 1.30-1.37 1.20-1.40 1.20 

4. Length of head to lateral base of mandibles 1.00-1.03 0.87-1.03 0.90 . 
5. Maximum width of head (with eyes) ... 0.97-1.07 0.90-1.07 0.93 

6. Maximum height of head 0.55...-0.63 0.53-0.63 0.53 

7. Ma ximum length of labrum 0.23-0.33 0.23-0.40 0.27 

8. Maximum width of labrum 0.37.-0.50 0.33-0.40 0.37 

9. Maximum diameter of compound eye (with ocular sclerite) 0.30.-0.33 0.30--0.34 0.30 

10. Maxintum diameter oflateral ocellus 0.10-0.13 0.09-0.13 0.09 

11. Minimum diameter of lateral ocellus 0.07-0.10 0.05-0.07 0.0.5 

12. Minimum ocellus-antennal distance 0.17 ..... -0.19 0.13.-0.17 0.15 

13. Minimum eye-antennal distanco .. 0.02-0.03 0.015-0.018 0.015 

14. l\Iiv.imum distance of eye from lateral base of head 0.13-0.17 0.15-0.20 0.17 

15. Maximum length of pro no tum 0.62-0.77 0.60-0.77 0.60 

] 6. Maximum width of pronotum 0.SO-1.03 0.80-1.10 0.90 

• 6.48-8.40 17. Length of forewing with scale 7.00-7.50 6.48 
(5 exs.) (4 exs.) 

18. Ld!lgth of forewing Reale .. 0.83-0.90 0.70-1.00 0.87 

19. Length of hindwing with scale 6.25-6.75 6.30-7.67 Broken 
(5 exs.) (3 ex!.) 

20. Length of hindwing scale .. 0.33-0.40 0.30-0.37 0.30 
.... 
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TABLE 6.-Measurements (in mm.) etc., of Oryptotermes dudleyi Banks and C. havilandi (Sjostedt). Soldier. 

ex.(s) : example(s). 

Body-parts 

1. Total body-length (excluding antennae) c •. 

2. Length of hea.d to tip of mandibles .. 

3. Length of head to lateral base of mandibles 

4. Maximum lengt.h of head l.lpto frontal ridge 

5. Median length of head upto frontal ridge 

6. Maximum width of head 

7. Maximum height of hl"ad 

8. Bead Index I (Width/Length to base of mandibles) •. 

9. Head Index II (Height},," jdth) 

10. Head Index III (Hei~h1 !Length to base of mandibles) 

11. Head-Index IV (Maximum length llpto frontal ridge/Length to bast" of mandiH('R) 

12. Maximum length of labrum 

13. 'Maximum width of labrum 

14. Length of mandibles (from upper base of condyle to tip) : 

(a) T..eft mandible .. 

(b) Right mandible 

15. Head-mandibular length Index (Left mandible-Iength/Hcad-]cngth to base of mandih]('l'I) 

16. M.aximum length of pronotum 

17. Maximum width of pronotum 

IS. Pronotum-head 11ld~x (Pronotllm-widthfHead-width) 

19. Pronotum Index (Lengthl'VitJ,th) 

20. Maximum width of mesonotum 

21. l.la,ximum width of metanotum 

C. dudleyi 
Range (10 exa.) 

4.3-5.8 

2.03-2.43 

1.60-1.80 

1.50-1.60 

1.27-1.4:0 

1.27-1.40 

1.00-1.10 

0.76-0.82 

0.75-0.80 

0.60-0.64 

0.90-0.94 

0.13-0.23 

0.27-0.33 

0.67-0.83 

O.67-0J~3 

0,40-0.4F. 

0.77-0.97 

1.13-1.33 

0.87-0.1).1 

0.66-0.78 

1.07--1.27 

1.03--,1.30 

C. havilandi 
Range (25 exe.) 

3.8-6.2 

1.50-1.S0 

1.13-1.47 

1.10-1.33 

0.90-1.20 

1.08-1.35 

0.80-1.03 

0.92-1.04 

0.73-0.83 

0.71-0.81 

0.85-1.00 

O.lO--O.Hl 

0.20-0.27 

0.44-0,60 

0.44-0.60 

{\.36-0.4G 

0.70-0.90 

1.00-1.30 

0.S2-1,OO 

0.58-0.78 
~ 

0.90-1.20 

0.n7-1.23 
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TABLE 7.-Measurements (in mm.) of Cryptoterme8 perforans Kemner and C. sumatrensis Kemner. Imago. 

ex.(s) : example(s). 

Body-parts 

1. Total body-length with wings (E'xcluding antennae), c. 

2. Total'body-lel1gth without wil1g~ (excluding antennae), c. 

3. J ... ength of head to tip of labrum .. 

4-. Length of head to lateral base of mandibles 

D. Ma.ximum width of head (with eyes) 

6. Maximum hE'ight of hE'ad .. 

7. .Ma.ximum length of III brum • 

8. Maximum width of Ia brl.1ID 

9. Maximum diameter of compuund eye (with ocular scleritE') 

10. Maximum diameter oflateral ocellus 

11. Minimum diameter oflateral ocellus 

12. Minimum ocellus-antennal distance 

13. Minimum eye-antennal, distance .. 

14. Minimum distance of eye from lateral base of head 

Fl. Maximum length of pronotum 

16. Maximum width of pronotum~ 

17. Length of forewing with scale 

lS. Length of forewing sca.Ie ., 

19. Length of hindwing with 8cale 

20. l...ength of hindwing scale 

c. perforans 
(Lectomorphotype) 

4.95 

1.00 

0.80 

0.77 

0.47 

0.23 

0.30 

0.27 

0·10 

0·05 

0.11 

0.03 

0.11 

0.50 

0.70 

6.15 

5.45 

(}.27 

C. 8umatrensis 
Range (4 exs.) 

Paraleototypes 

9.80 
(l ex.) 

5.30-6.37 

1.27.-1.37 

0.97-1.00 

1.07-1.10 

0.60· - -0.63 

0.40-0.47 

0.35-0.37 

0.10--0.13 

0.08--0.10 

0.15--0.17 

0·015 

0.15-0.17 

0.67--0.70 

0.97-1,,03 

8.85 
(1 ex.) 

0,97-1.10 

7.65 
(1 ex.) 

0.4-0 
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TABLE S.-Measurements (in mm.) etc., of Oryptotermes perjor(}/Yl,8 Kemner and C. sumotren3tS Kemner. 
Soldier. 

"~.(s) : example(s). 

Body-parts 

J. Total body-length (excluding antenna.e), c. 

2. Length of head to tip of mandibles 

3. Length of head to lateral base of mandibles 

4. Maximum length of head upto frontal ridge 

5. Median length of head upto frontal ridge 

6. Maximum width of head •• 

7. Ma.ximum height of head •• 

8. Hca.d Index I (Width/Length to base of mandibles) 

9. Head Index. II (Height/Width) •• 

10. Head Index III (Height/Length to base of mandibles) 

11. Hea.d-Index. IV (Maximum length upto fronta.l ridge/Length to base 
of mandibles) ., 

12. Ma.x:imum length of labrum 

13. Maximum width of labrum 

14. Length of mandibles (from upper base of condyle to tip) : 

(a) L(>ft mandible 

(b) Right mandible 

15. Head-mandibular length Index (Left mandible.length/Hea.d-length 
to base of mandibles) 

16. Maximum length of pronotum 

1'. Maximum width of pronotum 

18. Pronotum-head Index (Pronotum-width/H('ad-width) 

19. Pronotum Index. (Length/\Vidth) 

20. Maximum width of mesonotum 

21. Maximum width of metanotum 

c. perforans 
Range (4-5 exs.) Lectotype 

3.3-4.3 3.60 

1.27-1.33 1.33 

0.97-1.03 0.97 

1.00-1.03 1.03 

0.83-0.87 0.87 

" 0.90-1.00 0.97 

0.80-0.83 O.8S 

0.93-1.00 1.00 

0.82--0.88 0·85 

0.78-0.82 0.80 

0.97-1.06 1.06 

0.07-0.13 0.08 

0.17-0.19 0.17 

0.33-0.35 Broken 

0.30-0.35 0.30 

0.32-0.36 

0.60-O.Q3 0.63 

0.90-0.93 0.90 

0.90-1.00 0.93 

0.65-0.70 0'70 

0.73-0.~O 

0.80-0.85 0'80 

C. 8'Uma trtnais 
Paralectotype 

(1 ex.) 

4.8 

1.60 

1.20 

1.17 

0.90 

1.10 

0.87 

0.01 

0·79 

0.71 

0.98 

0.10 

0.22 

0.53 

0.50 

0.70 

1.03 

0.94 

0·90 

0·1)0 
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TABLE 9.-Measurements (in mm.), etc., of Cryptotermes roonwali sp. n. Soldier. 

ex(s): example(s). 

Body-parts 

1. Total body-length (excluding antennae), c. 

2. Length of head to tip of mandibles •• 

3.'Length of head to lateral base of mandibles 

4. l\laximum length of head upto frontal ridge 

'5. Median length of head upto frontal ridge 

6. Maximum width of head 

7. Maximum height of head 

8. Hea.d Index I (Width/Length to base of mandibles) 

9. Head Index II (Height/Width) .. 

10. Head Index III (Height/Length to base of mandibles) 

11. Head-Index IV (Maximum It>ngth upto fronta.l ridge/Length to base of mandibles) 

12. Maximum length oflabrum 

13. Maximum width oflabrum 

14. Length of mandibles (from upper base of condyle to tip) : 

(a) Left mandible •• 

(b) Right mandible 

15. Head-mandibular length Index (Left mandible-Iength/Head-Length to base of mandibles) 

16. Maximum length of pronotum ., 

17. Maximum width of pronotum •• .', 

18. Pronotum-head Index (1?ronot,um-width/Head-width) 

19. Pronotum Index (Length/'Vidth) 

20. Ma.ximum width of mesonotum .. 
21. Maximum width of Dletanotum 

O. roonwali sp. n. 
Range (6 exe.) Holotype 

4.04.7 4.4 

1.40-1.43 1.40 

1.10-1.17 ' 1.10 

1.13-1.17 1.17 

0.93-1.03 0.97 

1.00-1.03 1.00 

0.78-0.83 0·78 

0.88-0.91 0.91 

0.78-0.80 0.78 

0.71-0.73 0·71 

1.00.-1.06 1.06 

0.08-0.13 0.11 

0.13-0.20 0.18 

0.31-0.37 0.91 

0.31-0.37 0.31 

0.29.-0.34 0.29 

0.66-0.70 0·66 

1.00-1.02 1.00 

0.97-1.Q3 l.uO 

0.66-0.70 0.~6 

0.80.·-0.87 O,gO 

0.87.-0.93 0.87 
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TABLE IO.-Measurements (in mm.) of Oryptotermes'havilandi (Sjostedt) ; O. perforans Kemner; O. roonwaJi 
sp. n. ; and O. sumatrensis Kemner. Pseudoworker. 

ex(s): example(s). 

a. havilandi o. perforans a. roonwali U. 3umatf'erwi, 
Body-parts Hange (5 exs.) Range (6 exs.) Range (5 eXB.) Ra.nge (5 exe.) 

1. Total body.length (excluding antemlae) c • •• 4.4 -6.0 3.8 -4.4 4.3 -5.2 4.1 -5.2 

2. Length of head to tip of labrum 1.30-1.43 1.00-1.10 1.13-1.23 1.10-1.23 

3. Length of head to lateral base of ma.ndibles 1.00-1.10 0.77-0.83 0.87-0.90 0.87-1.00 

4. Maximum width of head 1.10-1.20 0.85-0.90 0.87-0.90 0.93-1.00 

5. Maximum height of head 0.53-0.66 0.48-0.53 0.53-0.57 0.53-0.63 

6. Maximum diameter of eye 0.13-0.15 0.13-0.17 0.10..-0.13 

7. Maximum length of labrum 0.33-0.40 0.21-0.30 0.27-0.30 0.27:-0.3S 

8. Ma.ximum width of labrum 0.40-0.50 0.33-0.40 0.33-0.37 0.4:0-0.47 

9. Maximum length of pronotum 0.53-0.66 0.40-0.43 0.47-0.53 0.33-0.47 

10. Ma.ximum width of pronotum 0.97-1.00 0.73-0.83 0.80-0.87 0.70-0.80 

MGIPO-SI2-2 ZSI{68-20·1l·70-635. 
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