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ZOOGEOGRAPHY 
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Desert Regional Station, 

Zoological Survey of India, Paota, Jodhpur 

(With 4 Tables and 23 Text-figures) 

INTRODUCTION 

I. General 

Rajasthan is the large westernmost State of India, covering 3,42,274 sq. 
km. (ca. 1.32,152 sq. miles). Two-thirds of it, lyin'g Wand NW of the 
diagonally running Arava1li Hills, is very arid and forms the bulk of 
the Great Indian Desert; the remaining one-third, lying Sand SE of 
the Aravallis is relatively wet. It has 26 administrative districts (Text. 
fig. 1). 

Until 1960, only 7 species of termites (Insecta : Isoptera) were 
known from Rajasthan: As a result of active exploration and study, 
Roonwal and Bose (1964) recorded 19 species and subspecies in their 
monograph. In the following 10 years (1964-73), we ourselve& and 
parties from the, Desert Regional Station, Zoological Survey of India 
have made intensive collections around Jodhpur and from several 
other districts of Rajasthan. As a result, one family (K~ lotermitidae), 
~ne subfamily (Termitinae), 2 genera (Incisitermes (and Angulitermes) 
and the following 14 species have been added to the Rajasthan fauna:-

1. Incisiterm~s didwanaensis Roonwal & Verma 
2. Microcerotermes palestinensis Spaeth 
3. M. sakesarensis Ahmad 
4. Anguliternzes jodhpurensis Roonwal & Verma 
s. Odontoterlnes brunneus (Hagen) 
6. o. dehradllni (Snyder) 
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7. O. dis tans Holmgren & Holmgren 
8. O. leae (Wasmann) . 
9. O. giriensis Roonwa:I & Chhotaru 

10. O. gurdaspurensis Holmgren & Holmgren 
11. O. latiguloides Roonwal & Verma 
12. O. parvidens Holmgren & ,Holmgren 
13. O. wallonensis (Wasmann) 
14. Microtermes unicolor Snyder 
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Text-fig. 1. Map of Rajasthan, showing the . collecting' localities for termites. 
(Inset : India, showing the area surveyed.) Large numerals (1-26) : Administrative 
Districts : 1, Ajmer. 2, Alwar. 3, Banswara. 4, Barmer. 5, Bharatpur. 
6, Bhilwara. 7, Bikaner. 8, Bundi. 9, Chittorgarh. 10, Churu. 11, Dungarpur. 
12, Ganganagar. .13, Jaipur. 14, Jaisalmer. 15, Jalore. 16, Jhalawar. 17, 
Jhunjhunu. 18, Jodhpur. 19, Kota. 20, Nagaur. 21, Pali. 22, Sawai Ma­
dhopur. 23, Sikar. 24, Sirohi. 25, Tonk. 26, Udaipur. Small numerals (1-48, etc.) ;: 
Collecting localities as listed in Table 1. 

One species, Trinervitermes heimi (Wasmann), has been sunk as a 
junior synonym of T biformis (Wasmann), and the following subspecies 
raised to full species rank :-

Microcerotermes tenuignathus laxmi Roonw~l ~ Bose? ra~sed to 
M. laxmi Roonwal & Bose. 
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Mlcrocerolermes championi raja Roonwal & Bose, raised to M. raja 
Roonwal & Bose. 

Microcerotermes tenuignathus tenuignathus Holmgren, now regarded 
simply as M. tenuignathus Holmgren, without any subspecie~ 

Odontotermes bellahunisensis guptai Roonwal & Bose, raised to O. 
gllplai Roonwal & Bose. 

Odontotermes brullneus kllshwahai Roonwal & Bose, raised to o. 
kushK'aha; Roonwal & Bose. 

The termite fauna of Rajasthan noW comprises of 32 species spread 
over 4 families and 14 genera, as follows:-

List of termites known Jj·om Rajasthan 

Note: Species (or subsp~cies) from Rajasthan listed by Roonwal 
and Bose (1964) are marked with an asterisk (*); the rest are additional 
records. 

Family I. KAlOTERMITIDAE 

1. Inc;s;termes didwanaensis Roonwal & Verma 

Family II. HODOTERMITIDAE 

2. Anacanthotermes macrocephalus* (Desneux) 

Family III. RHINOTERMITIDAE 

Subfamily (i) PSAMMOTERMITINAE 

3. Psammotermes rajasthanicus* Roonwal & Bose 

Subfamily (ii) HETEROTERMITINAE 

4. Heterotermes indicola* (Wasmann) 

Subfamily (iii) COPTOTERMITINAE 

s. Coptotermes heimi* (Wasmann) 

Family IV. TERMITIDAE 

Subfamily (i) AMITERMITINAE 

6. Speculitermes cyclops cyclops* Wasmann 
7. Amitermes belli* (Desneux) 
8. Synhamitermes quadriceps* (Wasmann) 
9. Eremotermes neopa,.adoxalis* Ahmad 

10. E. paradoxalis* Hobngren 
11. Microcerotermes laxmi* Roonmal & Bose 

[M. tenu;gllathus laxmi R. & B.] 
12. Microcerotermes palestinensls Spaeth 
13. Microceroterit1es raja* Roonwal & Bose 

[M. champion; raja R. & B.l 
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14. Microcerotermes sakesarensis Ahmad 
15. Microcerotermes tenuignathus* Holmgren 

[M. t. tenuignathus Holmg,,] 

Subfamily (ii) TERMITINAE 

16. Anguliter111es jodhpurensis Roonwal & Verma 

Subfamily (Hi, MACROTERMITINAE 

17. Odontotermes brullneus (Hagen) 
18. O. dehraduni (Snyder) 
19. O. distans Holmgren & Holmgren 
20. o. feae (Wasmann) 
21. O. giriensis Roonwal & Chhotani 
22. O. guptai Roonwal & Bose 

[0 .. bellahullisensis guptai R. & B.l 
23. O. gurdaspurerzsis Holmgren & Holmgren 
24. O. kushwahai* Roonwal & Bose 

[0. brunneus kushwahai R. & B.] 
25. o. latiguloides Roonwal & Verma 
26. O. obesus* (Ram bur) 
1.7. O. parvidens Holmgren & Holmgren 
28. o. wallonensis (Wasmann) 
29. Microtermes mycophagus* (Desneux) 
30. M. obesi* Holmgren 

[Syn. M. anandi Holmgren] 
31. M. unicolor Snyder 

Subfamily ~iv) NASUTITERMITINAB 

32. Trinervitermes biformis* (Was;mann) 
[Syns. T heimi ( Wasmann) and T longinotus ( Snyder) ] 

In the pres~nt paper, we have dealt with 29 species which constitute 
either new records from Rajasthan or are extensions of range in t~is 
area. Measurements (taken as defined in Roonwal, 1970a) and illus­
trations are provided only in those species for which they were not 
given in the earlier monograph (Roonwal and Bose, 1964). For a general 
account of the· biology of several of the species, vide Roonwa] (1970b). 
For distributional purposes, the reord~ of Ahmad (1955) and Chaudhri 
and Ahmad (1972) for Pakistan and BangIa Desh were us_eru] for 
comparIson. 

Ecological and zoogeographical importance of Rajasthan : A detailed 
faunistic study of so large an area as Rajasthan is in itself a desideratum. 
This need is further accentuated by the fact that the area is ecoJog;calJy 
and zoogeograp!1icaHy of unusual interest. Ecological1y, it is two-thirds 
arid and grades into s~mi-arid and wet areasJ so that the ecological distrj-
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bution' of the various species can be compared. Zoogeographical1v, the 
area forms a. border 70ne between the western portion of the Palaearctic 
Repon and the Oriental Region. For both the~e purposes, th~s taxo­
nomic account, along with the earlier monograph of Roonwal and 
Bose (1964), provide the basjc taxtonomic framework. Zoogeography 
is discussed at the end. 

2. Abbreviations used 

Alt., Altitude, above mean sea-level. 
Dist., District. 
Ex., Exs., Out of; also example(s). 
1m., Imago. 
L., Length. 
Pw., Pseudoworker. 
S., Soldier. 
Sev., Several. 
Syn(s)., Synonym(s). 
Type-Ioc., Type-locality. 
W., Width. 
Wk., Worker. 

COLLECTIONS AND THE COLLECTING LOCALITIES 

(Table 1 and Text-fig. 1) 

TABLE 1. Collecting Stations for termites included in the present paper (also vide 
Text-fig. 1 where the Stations are indicated by the Serial Nos. given in this Table). 

Collecting Stations Approximate Approximate 
latitude (N) longitude (E) 

1 2 3 

1. Ajmer District (No. 1 in Fig. 1) 

1. Beratia village, ca. 6 km. from Bar 25°50' 74°16' 
2. Forest plantation, near Beratia village, 25°50' 74°15' 

ca. 3 km. from Bar. 
3. Forest plantation, ca. 6 km. from Ajmer. 26°25' 74°35' 
3A. Sendra, CQ. 13 km. E. of Bar on 25°50' 74°17' 

Ajmer road 
3B.' Taragarh Fort, Ajmer 26°27' 74°42' 

2. A1war District ~o. 2 in Fig. 1) 
\ 

3e. Jugrabar village, ca. 22 km. from Alwar. 27°20' 76°50' 
3D. Sahejpur Roadside, ca. 18 km. from Alwar 27°25' 76°48' 

3. Banswara District (No.3 in Fig. 1) 
4. Danpur village 23°50' 74°21' 
S. Hill near Kuthumbi 23°30' 74°35' 

4. Harmer District (No.4 in Fig. 1) 

6. Balotra 25°50' 72°15' 
7. Mevanagar (Nakhora), ca. 25°45' 72°10' 

6 kIn. SW of Balotra 
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Collecting Stations 

1 

Approximate 
latitude (N) 

2 

5. Bharatpur District (No.5 in Fig. 1) 

8. Noah village, ca. 7 km. E of Bharatpur 

6. Bhilwara· District (No. 6 in Fig. 1) 

9. Danta-ka-Khera 
10. Mandalgarh 

7. Dungarpur District (No. 11 in Fig. 1) 

lOA. Nallah, ca. 12 Ian. W of Bichiwara 
11. Sabella 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 
20. 

21. 

22. 

23. 

24. 

25. 

26. 

27. 

28. 

29. 

30. 

31. 

8. Jaipur District (No. 13 in Fig. 1) 

Amber, ca. 10 km.· N. of Jaipur 
Jaipur 

Sambhar Lake 

27°00' 

26°55' 

26°54' 

9. Jhunjhunu District (No. 17 in Fig. 1) 

Jhojhu village, ca. 62 km. SE of 
Jhunjhunu 

Khokund village; ca. 25 km. NE of 

Raghunath,.8arh 
Moi village, ca. 46 km. SE of Jhunjhunu. 

28°30' 

28°05' 

27°45' 

10. Jodhpur District (No. 18 in Fig. 1) 

Agolai, ca. 45 km. W of Jodhpur 
Arnaji, ca. 33 km. S of Jodhpur 
Banar, ca. 15 km. NE of Jodhpur 
Beriganga, ca. 20 km. N of Jodhpur 
Bisalpur, ca. 30 km. W of Jodhpur 
Borunda 
Dipla village, ca. 58 kin. W of Jodhpur 
Jodhpur 
Kalyanpur-village, ca. 68 km. W of Jodhpur 
Kaylana Lake ca. 10 km. W of J odhpl;lr 
Khokaria village, ca. 11 km. N of 
Jodhpur 
Mathania, ca. 30 km. NW of Jodhpur 
Mandore, ca. 12 km. N of Jodhpur 

26°15' 

26°18' 

26° 15' 
260'10' 

26°10' 

26°25' 

26°10' 

26°18' 

26°00' 

26°15' 

26°20' 

Approximate 
longitude (E) 

3 

75°50' 

75°52' 

75°13' 

76°05' 

75°24' 

75°35' 

72°35' 

73004' 

73°05' 

73'=-04' 

73°15' 

73°45' 

72°35' 

73°04' 

72°35' 

72°55' 

73°05' 
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32. 

33. 
34. 
35. 

36. 

CoUecting Stations 

1 

Megaiasia village, ca. 10 km. W of 
Jodhpur 

Pratapsagar 

Rohila village, ca. 8 km. W of Jodhput 

Salawas village, CQ. 18 km. W of 

Jodhpur 

Satlana village, ca. 56 km. SW of 
Jodhpur 

Approximate 

latitude (N) 

2 

26°20' 
26°18' 

26°05' 

11. Nagaur District (No. 20 in Fig. 1) 

37. Didwana 27"20' 

38. Nagaur 27° 11' 
38A. Panchota village, ca. 12 km. from Maroth 27°03' 
38B. Solayana village, ca. 4 km. S of Maroth 27°08' 

39. Soyala village, ca. 20 km. SW of Nagaur 26°55' 

12. Pali District (No. 21 in Fig. 1) 

40. Hemawas Dam, near Pali 

4OA. Sardarsamand 

41. 
42. 
42A. 
428. 
42C. 
420. 

43. 

44. 

45. 
46. 

47. 
48. 

13: Sikar District (No. 23 in Fig. 1) 

Badalas village, ca. 20 km. SW of Sikar 

Harshnath, ca. 25 km. NW of Sikar 

Lachmangarb, CQ. 25 kIn. NW of Sikar 

Palsana, ca. 20 km. SE of Sikar 
Pipardi village, ca. 10 kIn. NE of Sikar 

Purohiton-ka-Bas, CQ. 5 km. NE of Sikar 

27°25' 

27°30' 

27°45' 
27°25' 

27°40' 

27°38' 

Mount Abu 

14. Sirohi District (No. 24 in Fig. 1) 

24°25' 

Oria village, near M t. Abu 24°30' 

15. Tonk District (No. 25 in Fig. 1) 

Banasthali, ca. 56 km. SE of Jaipur 

Newai village, ca. 60 km. SE of Jaipur 

16. Udaipur District (No. 26 in Fig. 1) 

Amet, ca. SO km. NE of Udaipur 

Olna-khera, near Amet 

TOTAL: 60 Stations 

Approximate 
longitude (E) 

3 

73°05' 

73°00' 
72°55' 

74°30' 

73°41' 
75°05' 
75°10' 
73°20' 

750 00' 
750 18' 

75°00' 

75°20' 
75°20' 

75°18' 
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Termites studied for the present account comprised about 187 vials 
collected mostly during the 10-year period (1964-73), and were obtained 
from 60 stations in 16 districts (Table 1 and Text-fig. 1) (situated mostly 
in the central, eastern and southern ,Rajasthan, largely leaving out the 
western and north-western desert area except the eastern fringe 
(Jodhpur, etc.). Of these 16 districts, 9 were repeats from those mentioned 
in the earlier monograph (Roonwal and Bose, 1964) and 7 were districts 
not covered earlier. In this ,way, betwe~n the present and the earlier 
accounts, 24 out of the total of 26 districts of Rajasthan have been 
covered as follows, only two relatively' sma]) district~ viz., Chittorgarh 
and Jhalawar, thu'J remaining unsurveyed:-

Districts of Rajasthan indicating where termite surveys have been 
carried out 

Notes : * Districts covered in the earlier monograph (Roonwal and 
Bose, 1964). 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 
11. 
12. 
13. 

+ Districts covered in the present account. 

Ajmer+ 
Alwat:+ 
Banswara+ 
Barmer*+ 
Bharatpur+ 
Bhilw8r8+ 
Bikaner* 
Bl.1ndi* 
Chittorgarh 
Churu* 
Dungaryur+ 
Ganganagar* 
Jaipur*+ 

14. Jaisalmer* 
15. Jalore* 
16. Jhalawar 
17. Jhunj hunu * + 
18. Jodhpur*+ 
19. Kota* 
20. Nagaur*+ 
21. Pali*+ 
22. Sawai Madhopur* 
23. Sikar*+ 
74. Su·ohi*+ 
25. Tonk+ 
26. Udaipur * + 

SYSTEMATIC ACCOUNT 

Family 1. KALOTERMITIDAE 

1.' Incisitermes didwanaensis RoonwaI & Verma 1973 

(T~xt-fig. 2) 

Roonwal & Verma, 1973,c. p. 390. 

Castes known.- 1m. (dealate ~), S., Pw. 

Material.-A deal ate ~ imago, and several soldier& and pseudoworkers; 

Measurements.-For details, see Roonwal and Vernta, 1973c. 

Distribution.-Didwana tNagaur Dist., Rajasthan). 
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RellUlrks.-The above (Roonwal and Verma, 1973c) is the third re­
GOld of the genus from the orient and the first one from India. The 
other two oriental species are from the Philippines (I. mcgregor; Light 
and 1. laylor; Light). 

A B 

Text-fig. 2. Incisitermes didwanaensfs RoonwaI & Verma. Didwana (Nagaur Dist., 
Rajasthan). Head and pronotum, dorsal view. (A) Imago (deal ate ~). (B) Soldier. 

Family II. HODOTERMITIDAE 

2. Anacanthotermes macrocephalus (Desneux) 

Hodotermes macrocephalus Desneux, 1906, p. 344. 

Castes known.-Im., S., Wk: 
Material.-3S vials, 1964-73, ml)stIy S. and Wk., and. a few 1m., 

from Rajasthan thus: (i) Barmer Dist.: Balotra .and Mevanagar 
(Nalchora). (ii) Jodhpur Dist. : Agolai, Arnaji, Beriganga, B.isalpur, 
Jodhpur, Kalyanpur, Kaylana, Mathania, Megalasia, RohiIa, Salawas 
and Satlana. 

Distribution.-From E. Afghanistan, via -Pakistan (Baluchistan, 
Sind, Punjab) to western Rajasthan in India. The present records add 
a few more localities in western Rajasthan. The species does not see~ 
to go much further east beyond Jodhpur. 

Remarks.-Swarming in Jodhpur oCCurs in August. This is an arid 
zone species. For its distribution in Rajasthan in relation to vegetation 
and soil, vide Roonwal and Bose (1973). Sex ratios, body-weight in 
dealates and s!xuaI dimoi.ephism in exterilal ·body-parts of imagoes 
have been discussed by Roonwal and Rathore (1972). 

z. s ... 28 
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FamiJy. III. RHINOTERMITIDAE 

Subfamily ti) HETEROTERMITINAE 

3. Heterotermes indicola (Wasmann) 1902 

(Text-fig. 3) 

Leucotermes indicola Wasmann, 1902, Zool. Jb. (Sysl.), Jena, 17 (1), pp. 118-119, 

S., Wk. 

Castes kno'wn.-Im., S., Wk. 

Material.-5 vials, 1972-73, 1m., S., Wk., Jodhpur city; imagoes 
f10m swarms and soldiers.and workers from wood-work in houses. 

Measurements (mm.), etc. 

Imago (1 ex., Jodhpur) 

1. Total' length with wings 
2. Total length without wings 
3. Head-length to tip of labrum 
4. Head-length to mandible-base 
5. Max. width of he'Ld, with eyes 
6. Max. height of head 
7. Labrum (Median L x W) 
8. Eyes (L x W) 
9. Min. eye-antennal distance 

10. Pronotum (L X W) 
11. No. of antennal segments 

10.0 
5.0 

1.26 
0.84 
0.89 
0.58 

0.14 x 0.30 
-0.23 x 0.18 

0.027 
0.37 X 0.68 

17 

Text-fig. 3. Heterotermes indicola (Wasmann). I~ago. Jodhpur (Rajasthan): 
(A) Head and pronotum, dorsal view. (B) Ditto, side view. (C), (D) Left and right 
mandibl~s, respectively. 

ap., apical teeth; ml-m3, marginal teeth 1-~ respectively. 
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Por measurements or soldiers from Rajasthan, vide Roonwal and 
Bose (1964). 

Distribution.-Widely distributed in Pakistan and North India south 
to about 200 N Jatitude. . 

Remarks.-The present is the first breeding record, as indicated by 
the presence of imagoes, from Rajasthan. Swarming oCCurs in Jodhpur 
in July and August in the early part or'the night (8-8.30 P.M.). The 
species was found to seriously damage wood-work in houses in Jodh­
pur city. 

Subfamily (ii) COPTOTERMJTINAE 

4. Coptotermes heimi (Wasmann) 

(Text-fig. 4) 

A"hinotermes Ireimi Wasmann, 1902, Zool. Jb. (Syst.), Jena, 17 (1), p. 104, PI. 4, 

1m. 
Coptotertnes he;'1l; (Wasm.), 1 962b, Roonwal & Chhotani, p. 38. 

Castes knowI1.-Im., S., Wk. 

Material.-5 vials, 1973, 1m., S., Wk., from Rajasthan, thus: (i) 
Jodhpur Dist.: Jodhpur. (i~) Sikar Di~t.: Pipardi village and Purohiton­
ka-Bas. 

For measurements of imagoes see Roonwal and Chhotani (1962 b) 
and for soldierQ

, Roonwal and Bose (1964). 

Text-fig. 4. Coptotermes heimi (Wasmann). Imago (alate ~). Jodhpur (Rajasthan). 
(A) Head and pronotum, do~al view. (8) Ditto, side view. (e), (D), Left and 
right mandibles respectively. 

ap., apical teeth; m I-m3, marginal teeth 1-3 respectively. 
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Dis(ribution.-Wjdely distributed almost all over India and Pakistan. 
First recorded ftom Rajasthan by Roonwal and Bose (1964) from the 
districts of Jaisalmer, Jodhpur, Pali, Nagaur and Jaipul; the pref.ent 
records ftom the Sikar district are new. 

Remarks.-Breeding, as indicated by the presence of imagoes, from 
Rajasthan is here recorded for the first time. Swarming in Jodhpur 
occurs from end-May to early August (31 May to 3 August) at night 
(ca. 8 to 9 P.M.). 

Family IV. TERMITIDAE 

Subfamily (i) AMITERMITINAE 

5. Speculitermes cyclops cyclops Wasmann 

(Text-fig. 5) 

Speculiternles cyclops Wasmann, 1902, Zool. Jb. (Syst.), Jena, 17 (1), pp. 160-162, 
1m., Wk.; Roonwal and Sen-Sarma, 1960, p. 16. 

Castes known.-Im. (not Rajasthan); Wk. 

Material.-A vial, seve Wk.; NalIah, ca. 10 km. E of Bichiwara 
(Dungarpur Dist.), P. D. Qupta & Party colI., It. iii. 1972, ex under stone. 

Measurements (mm.), etc. 

Workers (J ex., Dungarpur Dist.) 

1. Total length 6. 8 
2. Head-length to mandible-base 1.16 
3. Max. width of head 1.32 
4. Mid-dorsal spot (L x W) 0.21 x 0.21 
5. Pronotum (L x W) 0.47 x 0.79 
6. No. of antennal segments 15 

,~ 

Distribution.-Found in thf' relatively moist areas of North Indja 
(eastern and southern Rajasthan, Uttar Pradesh, Madhya Pradesh) 
and Maharashtra; and Paki~tan. Records from Burma are doubtful. 

Text-fig. 5. Speculitermes cyclops cyclops (Wasmann). Worker. Bichiwara 
(Dungarpur Dist., Rajasthan). (A) Basal segments of a I5-segmented antenna, show­
ing the subdivision of segment 3 (of a 14-segmented antenna) into two segments 
(3 and 4). (B) Mid-dorsal spot on head. 
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Remarkl.-From Rajasthan it wa~ hitherto known only flom the 
K.ota district; the 'Present record from the Dungarpur district extend<i 
the range further south. In Rajasthan it occurs only in the wet zone 
(open or dense forests). The number. of wOlker antennal segments, nor· 
mally 14, is here often 15 (by the subdivision of segment 9). The soldier 
caste is mostly wanting in the genus (vide Roonwal and Chhotan i, 
1960). 

6. Amitermes belli (Desneux) 1906 

Tern.es belli Desneux, 1906, p. 352. 

Castes known.-Im., S., Wk. 

Malerial.-A vial, 6 S., sev. Wk., Jodhpur, N. S. Rathore coIl., 
8, iv. 1973, ex neem tree. 

For measurements of imagoes and soldiers from Rajasthan, vide 
Roonwal and Bose (1964). 

D;slribut;on.-Pakistan (Baluchistan, N.W.F.P., Sind, Punjab) and 
western India (Rajasthan). 

Remarks.-It is an arid to wet zone species; for its distribution in 
Rajasthan in lelation to soil and vegetation, vide Roonwal and Bose 
(1973). 

7. Eremotermes oeoparadoxalis AhJnad 1955 

Ahmad, 1955, p. 252. 

Castes known.-S., Wk. 

Muterial.-5 vials, 1964-72, S., Wk., Jodhpur Dist. (Agolai, Beri­
ganga, Jodhpur and Satlana). 

Distribution.-Pakistan (Sind, Baluchistan, N.W.F.P.) and western 
India (Rajasthan and Delhi). In Rajasthan known from the districts 
of Jodhpur (present lecord), Bikaner and Jaipur. 

Remarks.-It is an arid zone species. 

8. Eremotennes paradoxa lis Holmgren 1913 

(Text-fig. 6) 

Eremotern.es paradoxalis Holmgren, 1913, J. Bomaay nat. Hist. Soc., Bombay, 2~ 
(1), pp. 115-116. S., Wk. 

Castes known.-Im., S., Wk. 

Material.-S vials, 1969-73, 1m., S., Wk., Jodhpur (Jodhpur Di~t.). 

Measurements (mm.) etc. 

Imagoes (8 exs., Jodhpur) 
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1. Total length with wings 
2. Tota! length without wings 
3. Head-length to tip of labrum 
4. Head length to mandible-base 
5. Max. width of head with eyes 
6. Max. height of head 
7. Labrum (Median L x W) 
8. Eyes (L x W) 
9.· Ocelli (L x W) 

10. Min. eye-ocellus distance 
11. Min. eye-antennal distance 
12. Pronotum (L x W) 
13. No. of antennaI seg~ents 

8.9-10.3 
5.1-5.7 

1.00-1.05 
0.52--0.74 
0.70-0-.89 
0.40-0.53 

0.08-0.16 x 0.27--0 . .37 
0.18--0.22 x 0.15--0.19 
0.10--0.11 x 0.08--0.09 

0.027-0.036 
0.027-0.045 

0.~2--O.47 x 0.52--0.68 
15· 
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Text-fig. 6. Eremotermes paradoxalis Holmgren. Imago. Jodhpur (Rajasthan) 
A) Head and pronotum, dorsal view. (B) Ditto, side view. (e), (0), Left and right 
mandibles respectively. 

ap., apical teeth; ml-m2, marginal teeth 1 and 2 respectively. 

For measurements of soldiers from Rajasthan, vide Roonwal and 
Bose (1964). 

Distribution.-Wide]y distributed in India (Rajasthan, Punjab, 
Delhi, and Peninsular India down to Kerala); and Pakistan (Punjab, 
N.W.F.P.). 

Remarks.-In Rajasthan it was hitherto known from the districts 
of Nagaur, Jaipur and Kota; the present is the first record from the 
Jodhpur district. The present is also the first record of breeding in 
Rajasthan. 'Swarming occurs at Jodhpur during June and August in 
the afternoons and evenings (ca. 4.45 to 7.30 P.M:). It is a semi-arid 
zone speCIes. 
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9. Microcerotermes palestinensis Spaeth 1962 
(Tex t-fig. 7) 

(Nee Emerson of authors, vide discussion in Roonwa), 1974w) 
Cusles know!I.-Im. (not Ra .. iasthan) , S., Wk. 
Malerial.-2 vials: (i) 3 S., seve Wk., M8thania (JodhDur Di.st.), S .. c. 

Verma & N. S. Rathore coIL, 3 viii. 1970, mixed with Odontotermes obesus 
(ex mound). (ii) 2 S., seve Wk., Arnet (Udaipur Dist.), S. C. Verma coIl., 
16. vii. 1972, ex earthern runway on 'Khejri' (Prosopis spicigera Linn.). 

Me3surements (mm.j, etc. 

Soldiers (3 exs.,. Mathania and Arnet, Raj~~than) 

I. Total length with mandibles 
2. Head-length with mandibles 
3. Head-length to mandible-base 
4. Max. width of head 
S. Max. height of head 
6. Length of mandibles (left; right) 
7. Postmentum (Median L x W) 
8. Pronotum (L x W) 

5.0-5.3 
2.21-2.26 

1.26 
0.95 

O. 68-0. 7d 
1.0; 1.0 

0.58 >< 0.32 
0.32--0.37 x 0.63--0.68 

9. Mandible-Head Index (Left Mandible-Iength/Head-Iength to mandible-
base) 0.79 

10. No. of antennal segments 13 

Diflribulion.-India (western and southern R~jasthan, e.g., Jodhpur 
and Udaipur D1sts.), and West AS1a (IsraeI). 

A 

Text-fig. 7. Mic,oce,ole,mes palestinensis Spaeth. Soldier.- Arnet (Udaipur Dist., 
Rajasthao). (A) Head and pronotum, dorsal view. (B) Postmentum, in situ. 
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Remarks.-This is the first record from India. The species was 
originally described from Israel (an arid area) and this widely separated 
discountinuous distribution is of interest. In India it has been found 
both in the semi-arid areas as well as in relatively wet forested zones. 
The shape and distribution of micrasters on its wing-membranes have 
been described by Roonwal, Verma and Rathore (1974). 

10. Microcerotermes raja RoonwaI and Bose 1964 

(Text-fig. 8) 

Microcerotermes chanlpioni raja R~onwal & Bose, 1964, p. 26. 

Castes known.-Im., S., Wk. 

Text~fig. 8. Microcerotermes raja Roonwal & Bose (M. championi raja R. & B.). 
Imago. Jodhpur (Rajasthan). (A) Hea4 and pronotum, dorsal view. (B) Ditto, side 
view. (C), (0), Left and right mandibles respectively. 

ap., apical teeth; ml-m2, marginal teeth 1 and 2 respectively. 

Material.-8 vials,;Im , S., Wk., 1969-73, districts of Jodhpur (Jodhpur 
and vicinity) and Nagaur (SaJayana village, ca. 4 km. S of Maroth). 

Measurements (mm.), etc. 

Imago (4 exs., Jodhpur) 

1. Total le~gth with wings 
2. Total length without wings 
3. Head-length to mandible-base 
4. Max. head-width with eyes 
5. Labrum (Median L x W) 
6. Eyes (max. x min. diameter) 
7. Ocellus' (max. x min. diameter) 
8. Min. eye-ocellus distance 
9. Pronotum (L x W) 

10. No. of antenna 1 segments 

8.0-9.8 (48 exs.) 
3.2-6.2 (54 exs.) 

0.95-1.00 
0.72-1.42 (54 exs.) 

0.11--0.15 x 0.39 
0.18 x 0.16 

0.072 x 0.'045 
'0.07-0.08 

0.47 x 0.74--0.79 
14 
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Dlslribulion.-Rajasthan : Jodhpur and Nagaur Dists., as above. 

Remarks.-It is a semi-arid zone species. The imago has been de­
scribed by Roonwal, Verma and JRathore (1973) Who have also made 
observations on gallery-system, swarming, etc. Swarming at Jodhpur 
occurs in the day (about 11 A.M. - 3 P.M.) during the monsoon for 
a period of about six weeks (end-June to second week of August). The 
shape and distrjbution of micrasters on wing-membrane have been 
described by Roonwal, Verma and Rathore (1974), and sex ratios 
and sexual dimorphism in external body-parts discussed by Roonwal 
and Verma (1973). Roonwal and Rathore (in press, c) have discussed 
its swarming and egg-laying. 

11. Microcerotermes sakesarensis Ahmad 1955 

(Text-fig. 9) 
Ahmad, 1955, P. 247. 

CtJSles known.-S., Wk. 

Materlal.-A v~al, seve S., Wk., Sambhar Lake (Jaipur Dist.), S. c. 
Verma col!., 6.ii.1972, ex wood. 

r mm 

A B 

Text-fig. 9. Mlcrocerotermes sakesarensis Ahmad. Soldier. Sambhar Lake (Jaipur 

Dist., Rajasthan). (A) Head and pronotum, dorsal view. (B) Postmentum, in situ. 
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Measurements (mrr .), etc. 
Soldiers (2 exs., Sambhar Lake) 
1. Total length with mandibles 
2. Head-length with mandibles 
3. Head-length to mandible-base 
4. Max. width of head 
5. Length of mandibles (left; right) 
6. Pronotum (L x W) 
7. No. of antennal segments 

5.3 
2.47-. 2.58 
1.63-1.74 

0.95 
0.89; 0.89 

0.37 x 0.63 
13 

Distribution.-India (Sambhar Lake, Jaipur Dist., Rajasthan); and 
Pakistan (Punjab, N.W.F.P.). 

Remarks.-This is the first record from India. It is evidently an arid . 
zone species. 

12. Microcerotermes tenuignathus Hobngren 
Microcerolermes lenuigl1alhus Holmgren, 1913, J. Bombay nal. ,Hisl. Soc., Bombay, 

22 (l), pp. 116-117. S., Wk. (major and minor). 

Microcerofermes t. tenuignathus Roonwal & Bose, 1964, p. 28. 

Castes known~-S., Wk. 
Material.-~ vials : (i) 2 S., ~ev. Wk., Agolai (Jodhpur Dist.), P. D. 

Gupta coll., 17.vii.196S, ex under stone. (ii) 2 S., sev .. Wk., Jodhpur, 
S. C. Verma coIl., 22.vii.1970, ex: wood. 

Distribution.-Wftstern India (Gujarat and Rajastru;.n); and Pakist"n 
(Baluchistan, N.W.F.P., Punjab; Sind). In Rajasthan it is known from 
the districts of B~rmer, Jaisalmer, Jodhpur, Jaipur' and Kota. The 
present is the first record from Jodhp~r proper. 

Subfamily (ii) TERMITINAE 

13. Angulitermes jodhpurensis Roonwal & Verma (in press) 
(Text-fig. 10) 

RoonwaI & Verma, in press. 1m., S., Wk. 

Castes known.-lm., S., Wk. 
Material.-2 vials, 1972-73, 1m., S., Wk., Jodhpul. 

Measurements (mm.), etc. 
Imagoes (5 exs., Jodhpur) 
1. Total length with wings 
2. Total length without wings 
3. Head-length with mandibles 
4. Head-length to mandible-base 
5. Max. width of head with eyes 
6. Max. height of head 
7. Labrum (Median L x W) 
8. Eyes (max. x min. diameter) 
9. Pronotum (L x W) 

10. No. of antennal segments 

10.0-11.0 
6.0-7.0 
1.00-1.11 
0.68-0.84 
0.95-1.00 

0.53 
0.09 x 0.36 

0.23--0.25 x 0.20--0.22 
0.47--O.53.x 0.89--0.95 

15 
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SDldlers (S exs., Jodhpur) 

1. Total length with mandibles 
2. Head-length with mandibles 
3. Head-length to mandible-base 
4. Head-length with frontal projection 
s. Max. width of head 
6. Max. height of head 
7. ~ax. length of mandibles (left; right) 
8. Labrum (Median L x W) 
9. Postmentum (Median L x W) 

10. Pronotum (L x W) 
11. No. of antenna I segments 

Distribution.-India : Jodhpur (Rajasthan). 

A 

3.7--4.7 
2.42-2.74 -
1.11-1.32 

1.32 
0.95-1.00 

0.58 
1.32-1.42; 1.32-1.42 

.25 x 0.210 
0.32-0.27 

0.21 x 0.58--0.63 
14 

Text-fig. 10. AnguiiteTlnes jodhpurensis Roonwal & Verma. Head and pronotum, 
dorsal view. Jodhur (Rajasthan). (A) Imago (~). (B) Soldier. 

Relnarks.-Swarming occurs in August in the afternoon (for fuller 
details of breeding, vide Roonwal and Verma, 1974). The shape and 
distribution of micrasters on wing-membranes hav~ been described 
by Roonwal, Verma and Rathore (1974). The shape and the width/ 
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length ratio of eggs have been discussed by Roonwal (I 973b). Egg­
laying, hatching, t tc. have been desc-ribed by Roonwa1 and Rathore 
(in press, c). 

Subfamily (iii) MACROTERMITINAB 

14. Odontotermes brunneus (Hagen) 

(Text-fig. 11) 

Termes brunneus Hagen, 1858, Linn. Entom .• Berlin, 12, p. 133 1m., S. 

, , 
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Text-fig. 11. Odontotermes brunneus (Hagen). Soldier. BanasthaIi (Tonk Dist., 
Rajasthan). (A) Head and pronotum, dorsal view. (B) Postmentum, in situ. 

Castes known.-Im. (not Rajasthan), S., Wk. 

M aterial.-A vial, 2 S., sev. Wk., BanasthaIi (Tonk Dist.), iY. P. 

Sinha coIL, 7.x.l973, ex. log of wood. 

Measu;ements (mm.), etc. 

Soldier (1 ex., Banasthali, Tonk Dist.) 
1. Total length with mandibles 
2. Head-length with mandibles 
3. Head-length to mandible-base 
4. Max. width of head 
5. Length of mandibles (left; right) 
6. Distance of tooth from apex in left mandible 

-7. Left Mandibular Index (Tooth distance/Mandible-length) 
8. Pronotum (L x W) 
9. No. of antennal segments 

5.0 
2.31 
1.32 
1.21 

1.0; 1.0 
0.32 
0.32 

0.47 x 1.05 
16 
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Distribution.-Widely distributed in India. (Sri Lanka records given by 
lOme authors are doubtfu1.) This is the first record from Rajasthan. 

Remarks.-The structure of its dome-shaped earthen mounds has 
been described by RoonWaI (1973a) from Gujarat. 

1 s. Odontotermes dehraduni (Snyder) 1934 

(Text-fig. 12) 

Ternles (Termes) dehraduni Snyder, 1934, Proc. U. S. IIQtnl. Mus., Washinaton, 
82 (16), pp. 6-7. 1m. 

Text-fig. 12. Odontotermes dehraduni (Snyder). Imago. Jodhpur (Rajasthan). 
(A) Head and pronotum, dorsal view. (B) Ditto, side view. (e), (D), Left and right 
mandibles, respectively. 

ap., apical teeth; ml-m3, marginal teeth 1-3 respectively. 

Castes known.-Im. only. 

Material.-A vial, seve 1m., Jodhpur, P. D. Gupta coIl., S.vii.1965, 

ex light-trap. 
Measurements (mm.), etc. 

Imago (2 ~xs., Jodhpur) 

1. Total length with wings 
2. Total length without wings 
3. Head-length to tip of labrum 
4. Head-length to mandible-base 
S. Max. width of head with eyes 
6. Labrum (Median L x W) 
7. Eyes (L x W) 
8. Ocelli (L x W) 
9. Min. eye .. ocellus d!stance 

10. Pronotum (L x W) 
11. No. of antennal segments 

27.5--27.9 
.13.4 

2.79-2~89 

1.84 
2.58-2.63 

0.58 x 0.79 
0.74 x 0.63 
0.32 x 0.42 

0.11 
1.05-1.16 x 2.05--2.21 

19 
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Distribution.-North India (Dehra DUD, Uttar Pradesh'; Delhi; and 
Jodhpur, Rajasthan); and Pakistan (Jhelum Dist.; Lahore and Rawal­
pindi). 

Remarks.-This is the first record from Rajasthan. Only imagoes 
(at ~warms) have so far been obtained. Swarming occurs at Jodhpur 
in early JuJy at night; at other places, from end-June to early September. 
In Delhi, Vishnoi (1957b) reported sporadic swarming in small numbers 
in early monsoon (end-June and July) at night. 

16. Odontotermes distans Holmgren & Holmgren 19]7 

(Text-fig. 13) 

Odontotermes distans Holmgren & Holmgren, 1917, Mem. Dept. Agric. India (Ent.), 
Calcutta, 5 (3), p. 153. 1m. 

Castes known.-Im. (Rajasthan); S., Wk. elsewhere. 

Material.-A vial, seve 1m., Khokaria village, ca. 11 km. N of Jodhpur 
(Jodhpur Dist.), R. C. Sharma & Party colI., 16.vHi.1972, eX ground. 

Measurements (mm.), etc. 

Imagoes (2 exs., Jodhpur) 

1. Tota] length with wings 27.0-28.0 
2. Total length without wings 14.0-15.0 
3. Head-length to tip of labrum 3.26-3.31 
4. Head-length to mandible-base 1.74-1.84 
s. Max. width of head with eyes 2.63-2.74 
6. Labrum- (Median Lx W) 0.58~.68 X 1.0 
7. Eyes (L x W) 0.63 x 0.53--0.58 
8; OcelU (L x W) 0.26 X 0.16 
9. ,Min. eye-ocellus distance 0.26 

10. Pronotum (L X W) 1.16 -1.32 X 2.47-2.53 
11. No. of antennal segments 19 

Distribution.-Widely distributed in India (Uttar Pradesh, especially 
the northern hilly areas; Rajasthan; West Bengal; Assam; Tamil Nadu); 
going up to ca. 2100 metres. . 

Remarks.-This is the first record from Raja~than. Swarming occurred 
OD 16 July. in the evening (6.30 P. M.). 

17. Odontotermes feae (Was;mann) 

(Text-fig. 14) 

Termes feae Wasmann, 1896, Ann. Mus. Store nat. Genova, Genoa, (2) 16, 
pp. 625-626. S., Wk. 

Castes known.-Im. (not Rajasthan), S., Wk. 
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Material.-2 vials, 1972, S., Wk., Mt. Abu and Oria village (near 
Mt. Abu), Sirohi Dist. 
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Text.fig. 13. Odontotern,es distans Holmgren & Holmgren. Imago (alate J). 
Khokharia village (Jodhpur Dist., Rajasthan). (A) Head and pronotum, dorsal view 
(B) Ditto, side view. (e), (D) Left and right mandibles, respectively. 

ap., apical teeth; n,1-1,,3, marginal teeth 1-3 respectively. 
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Text-fig. 14. Odontolermes feae (Wasmann). Soldier. Oria village near Mt. Abu 
(SirObi Dist., Rajasthan) .. (A~ Head and pronotum, dorsal view. (B) Postmentum, 

lit situ. 
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Measurements (mm.) etc. 

Soldiers (3 exs., Mt. Abu) 

1. Total length with mandibles 7.6-'.6 
2. Head-length with mandibles 4.16-4.21 
3. Head-length to mandible-base 2.58-2.63 
4. Max. width of head 2.21-2.26 
5. Labrum (Median L x W) 0.37 X 0.53 
6. Length of mandibles (left; right) 1.53; 1.53 
7. Distance of tooth from apex, in left mandible 0.74-0.79 
8. Postmentum (Median L x W) 1.74 X 0.84 
9. Pronotum (L x W) 0.89--0.94 X 1.63-.1.68 

10. No. of antennal segments 17 

Distribution.-Wide,spread. in' India, Sri Lanka and ·farther east 
(BangIa Desh, Burma, Thailand). 

Remarks.-This is the first record from Rajasthan. 

18~ Odontotermes giriensis Roonwal & Chhotani 1962 

(Text-fig. IS) 

Roonwal & Chhotani, 1962 Q, p .. 341. 

Castes known.-S., Wk. 

0.5 mm 

I 

A 

Text-fig. 15. Odontotermes giriensis Roonwal & Chhotani. Soldier. Didwana 
(Nagaur Dist., Rajasthan). (A) Head and pronotum, in dorsal view. (B) Postmentum, 
in situ. 

Material.-(i) A vial,.a few S., Wk., Didwana (Nagaur Dist.), S. c. 
Verma colI., 3.vili. 1972, ex soil. (ii) A vial, a few S., Wk., Palsana· 
(Sikar Dj~t.), i. Prakash coIl., 29.xii.1973. 
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Measurements (mm.), etc. 

Soldie,s (.2 exs., Didwana, Nagaur Dist.) 

1. Total length with mandibles 4.2-4.5 
2. Head-length with mandibles 1.89-1.95 
3. 
4. 
S. 
6. 
7. 
8. 
9. 

10. 

Head-length to mandible-base 

Max. width of head 

Max. height of head 

Labrum (Median L x W) 

Length of mandibles (left; right) 

Postmentum (Median L x W) 

Pronotum (L x W) 

No. of antennal segments 

1.16-1.21 
1.11 

0.63-0.68 

0.26 x 0.21-0 .. 26 

0.74; 0.74 

0.79 x 0.53 

0.53 x 0.84 

15 

Distribut;on.-Eastern India: Meghalaya and Arunachal Pradesh 
[N.E.F.A.] and Western India (Rajasthan: Nagaur and Sikar Dists.); 
and BangIa Desh. 

Remarks.-This is the first record from Rajasthan. The wide~y dis­
continuous distribution (the eastern area in the wet forest zone and 
the western in the semi-dry zone) is of interest. Examples from the two 
areas are exactly alike and cannot be separated. 

19. Odontotermes guptai Roonwal & Bose 1962 

Odontolermes hel/ahuII;sensis guptai Roonwal & Bosi, 1962a, p. 588. 

Castes known.-S., Wk. 

Material.-A vial, 4 S., sev. Wk., Berata village ca. 5 km. from Bar 
(Ajmer Dist.), R. C. Sharma colI., lO.viii.1973, ex under stone. 

Distribution.~Western India (widely distributed in Rajasthan in 
both dry and wet districts, viz., Sikar, Jhunjhunu, Bikaner, Nagaur, 
Ajmer and Udaipur); I and Pakistan. 

Remarks.-This is the first record from the Ajmer district. 

20. OdoDtotermes guardaspurensis Holmgren & Holmgren 1917 

(Text-fig. 16) 

Odontotermes (Cyclotermes) obesus guardaspurensis Holmgren & Holmgren, 1917, 

Mem. Dept. Agric. India (Ent.), Calcutta, 5 (3), pp. 149-150. 1m., S., Wk. 

Odontotermes gurdaspureluis Chatterjee and Thakur, 1967, Indian Fo r. Rec. (En!.) 

Delhi, 11 (1), pp. 36-38. 

Castes known.-Im. (not Rajasthan), S., Wk. 

MDlerial.-9 vials, S., Wk., 1972-73, from Rajasthan, thus : Jodhpur, 
Nagaur, Ajmer, "BharatPur and Banswara Districts. " 

z. S ••• 29 
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Text-fig, 16. OdontoternJes gurdaspurensis Holmgren Holmgren. &Soldier. Danpur 

village (Banswara Dist., Rajasthan). (A) Head and pronotum, dorsal.view. (B) Post­

mentum, in situ. 

Measurements ·(mm.), etc. 

Soldiers (3 exs., . Banswara Dist.) 

1. Tofal length with mandibles 

2. Head-length with mandibles 
3. Head-length to mandibles-base 

4. Max. wi4th of head 
5. Max. height of head 
6. Length of mandibles (left; right) 

7. Distance of tooth from apex, in left mandible 
8. Labrum (Median L x W) 

9. Postmentum (Median L x W) 

10. Pronotum (L x W) 

11. No of antenal segments 

5.8-7.1 
2.47-2.79 
1.42-1.58 
1.26-1.53 
0.74-0.79 

1.11--1.21 x 1.11--1.21 
0.37-0.42 

0.32--0.42 x 0.32-0.42 
0.79--0.95 x 0.53--0.58 
0.53--0.79 x 1.05--1.16 

17 

Distribution.-Widely distributed in western and northern India 
(Punjab, Haryana, Rajasthan, and Muzaffarabad Dist., Kaslunir); 
and Pakistan (Punjab, N.W.F.P., Baluchistan). 
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Remarks.-This is the first record from Rajasthan where it occurs 
in the wet to semi-arid zones, y.'est up to Jodhpur District and south 
up to Banswara District, but seems to be absent from the very arid 
we~tem districts. In the wet area (Banswara District) it was taken from 
a mound. 

21. Odontotermes kusbwahai Roonwal & Bose 1964 

Odontoternles brllnnells kushwahai Roonwal and Bose, 1964, p. 33. 

Castes known.-S., Wk. 

Material.-A viaJ, seve S., Wk., Arnet (Udaipur Dist.), S. C. Verma 
colI., 16. viii. 1972, ex soil. 

Distributioll.-Western India (Rajasthan : Udaipur Dist.; and 
Gujarat : Kaira Dist.); and South India (Tamil Nadu : Salem Dht.). 

Remarks.-The present lot is also from the Udaipur District where 
the type came from. Its discontinuous distribution is noteworthy. 

22. Odontotermes latiguloides Roonwal & -Verma 

(Text-fig. 17) 

Od()nlo/~,.,,,es latigliloides Roonwal & Verma, 1973b, p. 83. 

Castes known.-S., Wk. 

Material.-12 vials, 1964-73, S., Wk., from 8 wet and semi-cll'id 
districts of Rajasthan (except the •. westeln arid zone), as follows : 
Jhunjhunu, Sikar, Jaipur, Jodhpur, Bhilwara, Sirohi, Banswara and 
Dungarpur. 

Measurements (mm.), etc. 

Soldiers (14 exs., Rajasthan) 

1. Total length with mandibles 3.8-5.1 
2. Head-length with mandiblei 1.79-2.16 
3. Head-length to mandible-base 1 .00-1.26 
4. Max. width of head 1 .00-1.21 
S. Max. height of head 0.53-0. 74 
6. Max. length of mandibles o. 79-0.89 
7. Distance of tooth from apex, in left mandible 0.26-0.34 
8. Labrum (Median L x W) 0.26-0.37 x 0.26-0.32 
9. Postmentum (Median L x W) 0.53 x 0.47 

10. Postmentum Index (W/Median L) 0.92 
11. Pronotum (L x W) 0.47-0.58 X 0.79-0.95 
12.· No. of antenna] segments 17 

Distribution.-Widespread in Rajasthan; recorded from 8 districts 
as given above; up to ca. 1200 m. altitude (Mt. Abu). Apparently 
·confined to moist forests or gardens and areas where the vegetati~n 
is rich due to large quantities of subsoil water (e.g., Borunda). Absent 
in the very arid western areas of ,Rajasthan. 
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Text-fig. 17. Odontotennes lat;guloides Roonwal & Verma. Soldier. Mandalgarh, 
Bhilwara Dist.," Rajasthan). (A) Head and pronotum, dorsal view. (B) Postmentum, 
in situ. 

23. Odontotermes obesus (Rambur) 

Tertnes obesus Rambur, 1842, Hist. nature Insects Niuropters, Paris, p. 304. 1m. 

Castes known.-Im., S., Wk. 

Material.-26 vials, 1971-73, 1m. (5 vials), and mostly S. and Wk. 
from the following districts of Rajasthan : Ajmer, Bhilwara, Jaipul', 
Jhunjhunu, Jodhpur, Nagaur~ Pali, Sikar and Udaipur. 

Distribution.-Common all over India, Pakistan and BangJa Desh. 
Occurs all over Rajasthan in both wet and dry areas. 

Remarks.-The present record is new for the Rajasthan districts, 
of Bhilwara and Jhunjhunu. Very com.mon and highly variable as re­
gards size of soldiers and workers. Imagoes were obtained at Jodhpur 
from swarms on 16 August (light swarm) and 18 August (very heavy 
swarm) in the early part of the night (ca. 8-9 P.M.). 

"24. Odontotermes parvidens Holmgren & Hobngren 1917 

(Text-fig. 18) 
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Odolllotermes (Odontotermes) parvidens Holmgren & Holmgren, 1917, Mem. Dept. 
Agrlc. India (Ent.), Calcutta, 5(3), p. 154. 

\ I 
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Text-fig. 18. Odonlolermes parvidens Holmgren & Holmgren. Soldier. Khokund 
viUage (ca. 25 km. NE of Raghunathgarh, Jhunjhunu Dist., Rajasthan). (A) Head 
and pronotum, dorsal view. (B) Postmentum, in situ. 

Castes known.-S. only from Rajasthan; S., 1m., Wk. from other 
parts of India. 

Material.-A vial, 2 S., Khokund village, ca. 25 km. NB from 
Raghunathgarh (Jhunjhunu Dist.), Y P. Sinha & Party coIl., 27.ix.1973, 
ex cowdung. (Mixed with O. obesus.) 

Measurements (mm.), etc. 

Soldiers (2 exs., Jhunjhunu Dist.) 

1. Total length with mandibles 
2. Head-length with mandibles 
3. Head-length to mandible-base 
4. Max. width of head 
S. Max. length of mandibles (left; right) 
6. Distance of tooth from apex, in left-mandible 

6.1 
2.89-2.95 
1.84-1.89 

1.47 
1.05; 1.05 

0.63 
7. Left Mandibular Index (Tooth distance/Mandible-length) 0.60 

1.16xO.S8 
0.63--0.68 X 1.05 

16-17 

8. Postmentum (Median L x W) 
9. Pronotum (L x W) 

10. No, of antenna I segments 
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Distribtttion.-Widely distributed in Pakistan (up to ca. 1525 ro. 
alt., N.W.F.P.), India, BangIa Desh and Burma. 

Remarks.-This is the first record from Rajasthan. 

25. Odontotermes lvallonensis (Wasmann) 1902 

(Text-figs. 19 and 20) 

Termes obesus sub sp. wal/onensis Wasmann, 1902, Zool. lb. (Syst.), Jena, 17 (1), 

p. 106. 1m., S. 

Castes known.-Im., S., Wk. 

Materiai.-2 vials, Bar (Ajmer Dist.), one with seve 1m., 9.viii.1973, 
at light; the other with seve S., ex under .storie. 

MeaSUrel1'lents (mm.), etc. 

Imago (1 ex., Bar, Ajxner Dist.) 

1. Total length with wings 
2. Total length without wings 
3. Head-length to tip of labrum 
4. Head-length to mandible-base 
5. Max. width of head with eyes 
6. Max. height of head 
7. Labrum (Median L x W) 
8. Eyes (L x W) 
9. Ocelli (L x W) 

10. Min. eye-ocellus distance 
11. Pronotum (L x W) 
J2. No. of antennal segments 

A 

30.0 
15.0 
3.26 
2.0 

3.10 
1.32 

0.68 x 1.0 
0.95 x 0.79 
0.42 x 0.32 

0.11 
1.42 x 2.79 

19 

Text-fig. 19. Ododontotermes wallonensis (Wasmann). Imago cr. Forest plantation, 
ca. 3 km. E of Bar village (Ajrner Dist., Rajasthan). (A) Head and pronotum, dorsal 
view. (B) Ditto, 'side view. (C), (D) Left and right -mand.ibles respectively. 

ap apical tooth; ml-m3, marginal teeth 1-3 respectively. 
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Soldill' (1 e~. Bar, Ajmer Dist.) 

1. Total length with mandibles 

2. Head-length with mandibles 

3. Head-length to mandible-base 

4. Max. width of head 

S. Labrum (Median L x W) 

6. Length of mandibles (left; right) 

7. Distance of tooth from apex, in left mandible 

8. Postmentum (Median L x W) 

9. Pronotum (L x W) 

10. No. of antennal segments 

5.3 
2.84 
1.68 
1.42 

0.42 x 0.37 
1.16; 1.16 

0.47 
0.89 x 0.58 

0.63 x 1.05 
16 

Distribution.-Widespread in India from central Raja~than (Bar, 
Ajmer Dist.), Gujarat and Delhi in the west to Orissa in the east; and 
the whole of Peninsular India .. 

Remarks.-This is the first record from Rajasthan. Swarming was 
noted at Bar (Ajmer Dist.) on 9 August. 
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Text-fig. 20. Odontotermes wallonensis (Wasmann). Soldier. Forest plantatioD, 
ca. 3 km. E of Bar village (Ajmer Dist., Rajasthan). (A) Head and pronotum, dorsal 
view. (B) Postmentum, in . sit.u~ 
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26.- Microtermes mycophagus (Desneux) 1906 

Terlnes Inycophagus Desneux, 1906, p. 348. 

Castes known.-Im., S., Wk. 

Material.-27 vials, 1972 .. 73, Im., S., Wk., from following districts 
in Rajasthan : Jaipur (Sambhar Lake), Nagaur (Didwana); and 
Jodhpur (mostly imagoes from ~warms) and Sikar (Palsana). 

Distribution.-India (western and northern Rajasthan, east to Sikar 
and Alwar Dists.; and Delhi); and pakistan (Sind, Punjab, N.W.F.P., 
Baluchistan). 

Remarks.-Common in arid and semi-arid areas. Swarming occurrt'd 
at Jodhpur from 26 June to 22 August at night (8 to 9 P.M.). It is an 
arid zone species (for its d;stribution ;n Rajasthan in relation to soil 
and vegetation, vide Roonwal and Bose, 1973). 

27. Microtermes obesi Holmgren 1913 

(Text-fig. 21) 

(Synonym : M. anandi Holmgren) 

Microternles obesi Holmgren, 1913, K. Svensk. Vetellsk. Akad. Halldl., Stockholm, 

50 (2), p. 150. 1m. 

Microtennes anandi Holmg., Roonwal & Bose, 1964, p. 39. 

Castes known.-I:m., S., Wk. 

Text-fig. 21. Microtermes obesi Holmgren (synonym M. anandi (Holmgren). Imago, 
Jodhpur. (Rajasthan). (A) Head and pronotum, dorsal view. (B) Ditto, side view. 
(C), (D) Left and right mandibles, respectively. . 

ap., apical teeth; ml-m3, marginal teeth 1-3 respectively. 

M aterial.-12 vials, 1965-72, 1m., S., Wk., from the following 
distrjcts in Rajasthan : Jodhpur, Na~aur, Jaipur and Udaipur. 
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Measurements (mm.), etc. 

Imagoes (4 exs., Jodhpur) 

1. Total length with wings 
2. Total length without wings 
3. Head-length to mandible-base 
4. Max. width of head with eyes 
S. Labrum (Median L x W) 
6. Eyes (max. x min. diameter) 
7. M in. eye-ocellus distance 
8. Pronotum (L x W) 
9. No. of antennal segments 

14.1-14.8 
9.4-10.2 

1.53-1.83 
1.58-1 79 

0.26--0.39 x 0.68 
0.38--0.39 x 0.31--0.33 

0.05 
0.95--1.05 x 1.37--1.58 

15 

For measurements of sold'ers, vide Roonwal and Bose (1964). 

Distrihlltion.-Widespread in India (including Rajasthan), Pakist(tn 
and BangIa Desh; also reported from Sri Lanka. 

Remarks.-The present records from the Rajasthan districts of 
Nagaur and Udaipur are new. The species seems to occur in both dry 
and wet areas. Swarming occurred at Jodhpur from 14 June to 17 
August during the day (about 11 A.M. to 1.30 P.M.). For further details 
of swarming, post-swat ming behaviour, egg-laying and hatching, vide 
Roonwal and Rathore (in press, b). 

28. Microtermes unicolor Snyder 

(Text-fig. 22) 

Microtermes umcolor Snyder" 1933, Proc. bioi. Soc. ! Wash., Washington, 46, pp. 

92-93. 1m. 

Microleflnes pubescens Snyder, 1933, Proc. U. S. nalnl. Mus., Washington, 82 (Art. 

16). p. 9. S. 

Castes known.-Im. (Rajasthan), S. and Wk. (Uttar Pradesh). 

Material.-3 vials, 1m., 1965-72, Jodhpur' Dist. (Mandore, Banar, 
Jodhpur). 

Measurements (mm.), etc. 

Imagoes (5 exs., Jodhpur Dist.) 

1. Total length with wings 
2. Total length without wings 
3. Head-length to tip of labrum 
4. Head-length of mandible-base 
5. Max. width of head with eyes 
6. Max. height of head 
7. Labrum (Median L x W) 
8. Eyes (L ~ W) 
9. Lateral ocelli (L x W) 

10. Min. eye-antennae distance 
11. Pronotum (L x W) 
12, No. of antennal se~ents 

17.3-18.7 
9.4-10.8 

1.63-1.84 
1.05-1.16 
1.58-1.68 
0.58-0.68 

0.26 x 0.42-0.53 
0.41--0.47 x 0.36--0.42 
0.18--0.23 x 0.14--0.18 

0.045--0.063 
0.84--0.95 x 1.42--1.53 

l~ 



458 Records ·of the Zoological Survey of India 

Distribution. -Pakistan (Punjab, N.W.F.P., Sind), western and 
north-western India, e.g., Rajasthan (Jodhpur Dist.) and Uttar Pradesh 
(Dehra Dun); and BangIa Desh. 

A 

Text-fig. 22. Microtermes unic%r Snyder. Imago. Jodhpur (Rajasthan). (A) 
Head and pronotum, dorsal view. (B) Ditto, side view. (Ci, (0) Left and right 
mandibles respectively. 

ap., apical teeth; ml-m3, marginal teeth 1-~ respectively. 

Remarks.-This is the first record from Rajasthan. Swarming occurr­
ed at Jodhpur and vicinity during 5 July to 20 August at night (about 
8.45 P.M.). (Also vide Roonwal and Rathore, in press, b, for further 
observations on' swarming.) 

Subfamily (iv) NASUTITERMITINAE 

29. Trinervitermes biformis (Wasm,ann) 

[ Synonyms: T heimi (Wasmann) and T longinotus (Synde~) 1 
1902. Eutenne~ bi/orn'lis Wasmann, Zool. Jb. (Syst.), Jena, 17 (1), p. 133. 1m., 

S., Wk. 

Castes known.-Im., S. (dimorphic), Wk. 

M aterial.-7 vjals, 1964.73, S., Wk., f:rom the following districts 
of Rajasthan' : Ajm~r~ Bhilwara, Jodhpur, Pali and Udaipur. 

D.:striblltion.-Wid.·~ly distributied In w~stern and s0uthern India 
(Rajast~a!l, MadhyaPrad~s~, M;tharas!ttra, Karnatak and Tamil Nedu); 
~nd Sri Lanka; als) P~kistan (Punjab). 
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Rt'marks.-Roonwal and Bose (1964) had first recorded it from 
Rajasthan (districts of Jaipur, Kota, Nagaur and Udaipur); the present 
are new records from the districts of Ajmer, Bhilwara, Jodhpur and 
Pali, thus considera bl-y extending its range, especially to the western, 
semi-arid areas of Jodhpur and Nagaur. 

ZOOGEOGRAPHY AND ECOLOGY 

1. General 

Rajast1!an, the westernmost State of India, lies close to, almost 
adjoining, the traditional eastern border of the Western Palaearctic 
Zone whose eastern limit is the Rivet Indus, so that it is not surprising 
that the area is, like Pakistan east of the Indus~ in some respects transi­
tional and not sharply defined. This is specially so for the Vertebrates 
(ville illfra, Discussion), but is less marked for other groups of animals~ 
In the Isoptera, for example, only a small part shows Palaearctic 
facies, the bwlk being, Oriental but of Ethiopian origin). 

Sclater"s (1855) zoog.!orgraphical divisions based on birds, ampli­
fied further on the basis of other major groups of animals, are accepted 
today virtually without s.ubstantial change (vide Beaufort, 1951, for 
the world; and Roonwal and Ali, 1965, for the Indian fauna). These 
regions, which have also been widely adopted by termitologists for 
faunistic and zoogeographical purposes (Snyder, 1949; Emerson, 1955), 
are as follows: N~arctic, N~otropical, Palaearctic, Ethiopian, Mala­
gasy, Oriental (Indo-Malayan of some authors), Australian an4 
Papuan. 

2. Generic and Specific Analyses 

(Table 2) 

For th~ zoogeographical status of the genera, the earlier analysis 
-of Emerson (1955) and the general evolutionary trends of the order 
Isoptera as summarised by Weidner (1966, 1970) have been of consi­
derable help. 

For generic endemism, Emerson's (1955) definition is : "Endemic 
genera are thos! genera found only in a single major zoogeographical 
region." For the present purpose "endemism" has been evaluated only 
in tcrm~ of Rajasthan which is a vast enough extent of landmass (3,42,274 
sq. km.) to justify a :more restricted approach. In this limited sense, 
no genus is endemic in Rajasthan, but a few species are. 

Family KALOTERMITIDAE 

1. Genus Incisiternles Krishna 

This is a widespread genus with some 25 species occurring in the 
papuan re~on (Fiji, Hawaii, etc.), Asia (the Phil1il'pines, India), ~orth 



TABLE 2.-Zoogeographical distribution of the termite species of Rajasthan (Western India). 
Abreviatiolls: +Present;- absent; Eth., Ethiopian; Nt., Neotropical; Or., Oriental; Pal., Pala:arctic. 

I N D I A Rest of Afgha- Rest of Else- Zoogeo- Ende.. Origins 
Species ------------Pakistan Oriental nistan West Asia where graphical mism 

Rajasthan Rest of North Peninsular Region (upto status 
only India India India Mediter .. 

down to below lat. ranean) 
Iat. 200 N 200 N 

F AMIL Y I KALOTERMITIDAE 
1. lncisitenlles didwanaensis + Or. ..L. ? • 

Roonwal & Verma 
FAMILY 11. HODOTERMITIDAB 
2. Anacanthotermes Inacrocepha/us + + + Pal. Pal. 

(Desneux) (Eastern 
Family III. RHINOTERMITIDAE part) 
:Subfamily (i) 

PSAMMOTERMITINAE 
3. PsammoteYlnes rajasthanicus + + Or. Etb. 

(RoonwaI and Bose) 
'Subfamily (ii) 

HETEROTERMITINAE 
4. Heteroternles indicola (Wasmann)- + + + + + Or. ? 
Subfamily (iii) (BangIa 

COPTOTERMITINAE Desh) . 
5. Coptoiennes heimi (Wasmann) + + + + + Or. Or. 
Family IV. TERMITIDAE (BangIa 
Subfamily (0 Desh) 

AMITERMITINAE 



Table 2 - Cond. 
6. Speculilernles cyclops Wasmann + + + + Or. Nt. 

(distantly) 
7. Amilernles belli (Desneux) + + Or. ? 

~ 8. Synhanlitennes quadriceps + + + + Or. Or. 

~ (Wasmann) (BangIa 
Desh) ~ 

9. Erelnoternles Ileoparadoxalis + + + Or. Or. r-
10. Erenlolernles paradoxalis + + + + + Or. Or. R-

Holmgren <-
II. Microcerotennes laxln; + Or. + Etb. t'f1 

~ Roonwal & Bose 
12. Microcerotennes palestinensis + + Or. Eth. .. 

Spaeth Israel 
13. Microcerotennes raja + Or. + Etb. ~-

Roonwal & Eose ~ 
14. Microcerotermes sakesarensis + + Or. Eth. -. .... 

~ 

Ahmad ~ 15. Microcerotennes tenuignathus + + + Or. Eth. § 
Holnlgren (Rajasthan, Gujarat) Q 

Subfamily (ii) TERMITINAE ~ 
16. Angulitennes jodhpurensis + Or. + Or. ~ 

Roonwal & Verma ~ 
Subfamily (iii) 

~. 
t.., 

MACROTERMITINAE S--
17. Odontoterlnes brunneus (Hagen) - + + + + Or. Etb. § 

(Sri Lanka) 
18. O. dehraduni (Snyder) + + + Or. Eth. 
19. Odo'ltoternles distans + + + Or. Eth. 

~ 
Holmgren & Holmgren 0\ 

~ 



Table 2 - Cond. ~ 
0\ 
~ 

20. Odontoterlnes feae (Wasmann) + + + + Or. Eth. 
21. Odontotermes giriensis + + + Or. Eth. 

Roonwal & Chhotani (BangIa 
Desb) 

22. Odontotermes guptai + Or. + Eth. 
Roonwal & Bose ~, 

23. (Jdontotermes gurdaspurensi s + + + Or. Etb. ~ 
("') 
<:) 

(Holmgren & Holmgren) ~ 

24. Odontotermes kushwahai + + + Or. Eth. ~ 

Roonwal & Bose ~ 
25. Odontotermes latiguloides + Or. + Etb. S. 

~ 

Roonwal & Verma N 
26. Odontoternzes obesus (Rambur) + + + + + Or. Etb. <:) 

<:) 

27. Odontotermes parvidens + + + + + Or. Etb. ~ 
Holmgren & Holmgren (Bangia OQ -.. 

Desh) 2 
~ 

28. Odontotermes wallonensis + + + Or. Eth. V}I 
(Wasmann) s:: .... 

29. Microtennes mycophagus + + + Or. Eth. ~ 

~ 
(Desneux) 

~ 30. Microtermes unicolor Snyder + + + + Or. Eth. 
(Bangia Desh) ~ 

31. Microtermes obesi Holmgren + + + + + Or. Eth &. Q' 
(Bangia Desh, 

Subfamily (iv) NASUTITERMITINAE Sri Lanka 
32. Trinervitermes bi/ormis + + + + + Or. Etb. 

(Wasmann) (Sri Lanka) 
[syn. T. heimi (Wasmann)] 
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America, Mexico, Central and South America and the West Indies. Three 
species are found in the Oriental region, viz., two in the Philippines 
(mcgregor; Light and taylor; light) and one in Rajasthan, India (did­
wanaensis Roonwal & Verma). The origin of the genus is difficult to 
establish. Almost half the number of known species are from the Neo­
tropical region (southern U.S.A., Mexico, Central America and the 
West Indies), and it· is probable that the genus originated there (vide 
also Krishna, t 961, p. 387). Thence it may have spread to Oceania 
(the Papuan region) and the Orient in the early Mesozoic age before 
the continents drifted apart in the sense of Wegener (1922), but the 
route is by no. means clear. If the eastward migrations occurred through 
North Africa, the genus is to-day absent, there, possibly by extinction. 
I. didwanaensis might represent a remnant on the route farther east, 
leading to the Philippines and the islands of the Papuan region. If this 
line of argument is correct, 1. didwanaensis, while being restricted to 
Rajasthan and thus endemic and JOriental, must be regarded against 
the background of the probable distant Neotropical origin of the genus. 

Family HODOTERMITIDAE 

2. Genus Anacanthotermes Jacobson 

This is a small subtropical genus of large harvester or grass-cutting 
desert termites, with some 10 species which occur from West and 
Central Asia to We~tern India (Rajasthan east up to Jodhpul'), with 
one species, A. viarum (Konig), going down to the drier regions of 
South India. 

According to Emerson (1955, p. 482), the genus probably arose "in 
the Southern Palaearctic steppes and deserts a~d dispersed eastwards 
to tropical Indomalaya." This event must have occurred early enough 
(Miocene or Pliocene) to allow time for the genus to reach South 
India and evolve a second species. 

The sole Rajasthan species, A. macrocephalus (Desneux), occurs from 
Ea~tem Afghanistan via Pakistan (Baluchistan, Sind, Punjab) to 
Western India (western Rajasthan : Districts of Bikaner, Barmer and 
Jodhpur, its easternmost . limit being Jodhpur and vicinity, i.e., up to 
the eastern edge of the Indian Desert). Like most other members of 
the genus, A. macrocephalus should be regarded as a Palaearctic species 
derived from its other Palaearct~c fellow species, though Harris (1970) 
excludes it from his Palaearctic list. 

Ecologically, A. macrocephalus, though an arid zone species (cf. 
Psammoternles, below), occurs in soils which have a l~ttle clay or loam 
or gravel and on which some natural vegetation can subsist in the 
pres~nce of irrigation or' natural wateJ.- and where the land is capable 
of being cultivated. 
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Family RHiNOTERMITIDAE 

Subfamily (i) PSAMMOTERMITINAE 

3. Genus Psamnzotermes Desneux 

This is a small genus of arid zone or sand termites occuring from 
North Africa across West Asia to Western India, including the drier 
western parts of the Indian Desert. Its 8 known species largely occur 
in the Ethiopian region, with one species going north to the fringe of 
North African' temperate desert (Mediterranean belt of the Palaearctic) 
and' one to the dry steppe zone in Madagascar. Thus, the genus is 
essentially Ethiopian and deserti~, and Emerson (1955, pp. 483, 484) 
had concluded that this situation "indicates a dispersion from Afrjca 
at lea~i by Eocene times." 

The single Rajasthan sDecies, P. rajasthanicus' Roonwal & Bose, is 
essentially a desertic and sand species, occurring in Western Rajasthan 
(Barmer, Jaisalmer and Bikaner districts) and the adjoining parts of 
Pakistan (Sind, coastal Baluchistan, Punjab). Its soldiers are trimorphic. 

It is Oriental in distribution but is not ende:Qlic to Rajasthan. 
Essentially, it is an extension of the Ethiopian element, as already sug­
gested by Roonwal and Bose (1960, 1962, 1964) and Roonwal, 
Chhotani and Bose (1962), into the Palaearctic-Oriental border area. 
West of it is found P. hybostoma D~sneux, from Sout1;lern Arabia 
(Muscat) to the Sahara in North Africa (pesneux, 19'04, p. 25). 

Subfamily (ii), HETEROTERMITINAE 

4. Genus Heterotermes Froggatt, 
This genus, with 'numerous species, is cosmopolitan, occ~rring 

throughout the tropical and subtropical termite belt, and its species, 
are present in the; Nearctic, Neotropical~ Ethiopian (poor), Oriental 
and Australian regions. Its phylogenetic and geographical origins are 
riot c~ear. It is a rather primitive genus among the Rhinotennitidae, 
and is, according to Emerson (1955, DO. 483, 49~), "presumed to have 
arisen in the tropics before the Cretaceous separation of Austtalia from 
Indomalaya"~ but its exclusion from the greater portion of the Ethiopian 
region is puzzling, and odd representatives there, and elsewhere, are 
probably later introductions. 

The sole Rajasthan species, H. indicola (Wasmann), is widespread 
(Afghani~ tan, Pakistan, North India and BangIa Desh.) It is not endem.ic 
to Rajasthan but is broadly Oriental and belongs to the group of four 
oriental species which occur in the Indian Subregion, viz., cey/onicus 
l:Iolmgr~n (Sri Lanka); gretruiiae ROQnwa} (the western sub-Himalayas), 
indicola (Wasmann) (supra) and malabaricus Snyder (South Indja). 
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Su bfamily (iii) CO PTOTERMITINAE 

S. Genus Coptotermes Wasmann 

Like Heterotermes, this genus too is widespread. Some 54 Jiving 
species are known and are distributed in the Papuan, Australian, 
Oriental, Ethiopian and Neotropical regions, and introduced in some 
others. About half the number of known species are Orienta), and.that 
region is generally regarded as its place of origin, from which it has 
spread elsewhere ·(Emerson, 1955, p. 484). . 

or th~ 24 Oriental species, 8 are found in the Indian Sub-region 
(Roonwal and Chhotani, 1962 b). The sole species occuring in Raja'lthan 
viz., C. helm; (Wasmann) (synonym c. parvulus Holmgren) is wide­
spread in Pakistan, India and BangIa Desh and should be regarded as 
broadJy Oriental. 

Family TERMITIDAE 

Subfamily (1) AMITERMITINAE 

6. Genus Speculitermes Wasmann 

This ge~us, which is characterised among other things by the extreme 
ri\rity of the soldier caste (formerly believed to be altogether absent), 
is clo~ely allied to the mainly Neotropical Anoplotermes (a soldierless 
g~nus) with which it forms a clos~ complex. Speculiterines occurs in 
South America (4 specif!s) and the Oriental region (1 0 species) and may, 
on the basis of the richness of the species, be regarded as Oriental, 
though the Anoplotermes-Speculitermes Complex as a Whole probably 
arose in the Neotropics, and thence got dispersed in the early Mesozoic, 
or somewhat later, to the Orient before the three southern continents 
drifted apart!in Wegener"s (1922) s~nse (as already suggested by Roonwal, 
Chhotani and Bose, 1962; and Roonwal and Chhotani, 1966),though 
its absence in Africa remains a puzzle. 

s. cyclops cyclops Wasmann occurs in the whole of India (except 
Assam where S. c. rongrensis Roonwal & Chhotani is found) and 
Pakistan (submontaneous parts of the Punjab). Its Burmese records 
need confirmation. It is Oriental and is restricted to the Indian Sub­
region; it is not endemic to Rajasthan. Ecologically it occurs in mode­
rately moist forests, with or without gravelly or stony soil, and where 
there is· some decaying vegetable matter on which it feeds; it avoids 
open, arid areas. 

7. Genus Amitermes Silvestri 

This large genus, with some 115 species, is widespread, occurring in 
the following r~gions : Australian (56), Oriental (6), Ethiopian (32), 
Palaearctic (6), Nearctic (8) and NeotropicaI (7). Its two principaJ 

z. S •.. 30 
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centres, viz., Australia and Tropical Africa, -are wide apart, and the 
intervening 01'iental Region is poor. EmerSJD (1955, p. 472) consider­
ed it "mainly tropical", but he was not then aware of the exceptional 
richness of the Australian fauna (vide Gay, 1968). 

The origin of A,nitermes is not clear. Its primitive relatives are 
Oriental, and this featllre, viewed in conjunction with its, prc&.!nt areas 
of abundance, would suggest an Oriental-Australian origin on the one 
hand and an almf)st equally feasible Oriental-Ethiopian origin on the 
other. 

Ecologically, the genus s~ems. to be versatile, equally at home in 
tropical forests and more open habitats and even in hot des~rts. T}1is 
feature is well illustrated by the six Oriental species ha1f of which 
occur in tropical forests (Malaya, Thailand, Sumatra) and the other 
half in des~rts (Pakistan and western Rajasthan). The sole Rajasth~n 
species, A. belli (Desneux), occurs is both arid and wet habitats in 
Rajasthan and adjoining Pakistan. ZoogeographicalJy, it is Oriental 
but not ende:mic to Rajasthan. 

8. Genus Synhamitermes Holmgren 

This smaU, fairly advanced amitermitine genl!S contains only four 
species and has a discontinuous distributio'n-in the Neotropics (South 
America, one species) and the Orient (India, ·BangIa Desh and Sri 
Lanka, 3 species), a discontinuity which CCl .. n best be exrlained, as in 
so many other cases, on the basis of Wegener's. (] 922) Continental 
Drift Theory. The genus probably arose'in the Oriental region where 
it i~ best represented today. The sole Rajasthan species, S. quadriceps 
(Wasmann), is widespread in India (Mahareshtra, Rajasthan alid 
Ba.ngla Desh), and is found in moist forested areas. It is Oriental but 
not endemic to Rajasthan. 

9. Genus Eremotermes Silvestri 

This small genus, with only 10 species, occurs from North and Central 
Aft .. ·.ca via West Asia to Pakistan and India. The zoogeographical di: 
s~ribution is : Palaear6tic 3, Ethiopian 1, and Oriental (Pakistan and 
India) 6. It is a genus of small, whitish _ desert termites which live a 
-subterranean life in small colonie ... It probably arose in the Oriental 
region where its greatest concentration lie~, and thence migrated west 
to Africa. The' two Rajasthan spe~ies are distributed as follows:-

(i) E. neoparadoxalis Ahmad: Pakistan (Sind, Baluchitan, N.W.F.P.) 
and Western India (western Rajasthan and Delhi). It is a dry and semi­
dry zo.ne species. . . 

(ii) E. paradoxalis Holmgren : Widely distributed in India (Western 
India, e.g., Rajasthan including both dry and moist districts east up 
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to Kota; Delhi; east up to Bihar; Madhya Pradesh; and Peninsular 
India ·down to Kerala); and Pakistan (Sind, Punjab, N.W.F.P.). It 
is ecologically more versatile and is found both in arid, desertic areas 
as well as in the more moist forest belts. 

Both sp~ies are Oriental, but not endemic to Rajasthan. 

10. Genus Microcerotermes Silvestri 

This large genus, with so me 117 species, is widespread, occurring in 
all the major zoogeographical regions except the Neotropical, but the 
majority of the spec~es .(73 %). are concentrated almost equally in the 
Oriental and the Ethiopian . regions. The distribution is briefly as 
follows : papuan (5 species), Australian (11), Oriental (40), Ethiopian 
(45), Malagasy (5), palaearctic (6), and Neotropical (5). The genus 
probably originated in tropical Africa in the Mesozoic period before 
it s~parated from South Asia by Continental Drift, and thence spread 
to other areas, both moist and dry, and today an appreciable nUlllber 
of species are found in both arid and semi-arid areas too. 

The five Rajasthan species have the following distribution; ecolo­
gically, they occur largely in arid and semi-arid areas, but some also 
in m')ist ·zones:-

(i) M. /axmi Roonwal & Bose : Western India (Bikaner District. 
Rajasthan). (ii) M. palest;nens;s Spaeth : Western India (Rajasthan : 
Jodhpur and Udaipur districts) and West Asia (Israe~). (iii) M. raja 
Roonwal & Bose : Western India (Rajasthan : J~ipur District) and 
Pakistan (Punjab, N.W.F.P.). (iv) M. sakesarensis Ahmad : Wesreib 
India (Rajasthan : Jaipur District) and Pakistan (Punjab, N.W.F.P.). 
(v) M. tenuignathus Holmgren : Western India (Gujarat and Raja~than) 
in both semi-dry and moist areas) ~nd Pakistan (all over). 

Thus f all the five are Oriental and only two of them, M. laxmi and 
M. raja, are endemic to Rajasthan. 

Subfamily (ii) TERMITINAE 

1 t. Gen us Angulitermes Sjostedt 

This small genu., formerly regarded as mainly Ethiopian, has now 
been fo.und to be abundant in the Orient, especia11y in the Indian Sub­
region, and the zoogeographical distribution of its. 20 known spec!CS 
is as follows :- Ethiopian 5; Palaearctic (Israel) 1 and Oriental 
(Pakistan, India, BangIa Desh, Burma) 14. According to Emer~on 
(1955, pp. 480, 485), the s1Jbfamily Termitinae, where Angulitermes 
belongs, probably arose in jthe Ethiopian region (where it is best 
represented) in the early Mesozoic period, before the Cre~1.ceous, and 
thence spread el~ewhere. Angulitermes, however, is a medium-specjalised 
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genus, and is much better, represented in the Oriental than in the 
Ethiopian region, and it~ origin in the Oriental region is more feasible. 
Ecologically, the genus is who~ely subterranean, occurring in dryas 
well as moist areas. 

The sole Rajasthan species, A. jodhpvrensis Roo'nwal & Verma, 
has hitherto been found only in Jodhpur, situated on the eastern fringe 
of the Indian Desert. It is Oriental, and is endemiC to Rajasthan. 

Subfamily (~ii) MACROTERMITINAE 

12. Genus Odontotermes Holmgren 

This is a large and specialised genus, with some 169 species, confined 
t9 the Ethiopian (90 species) and the Oriental (79) regions, on~ of the 
latter ones also extending to the Papuan. Its members cultivate fungi 
and several of them build conspicuous earthen mounds. ~cologically, 
the genus is versatile and its representatives occur in both tropical rain 
forests as well in open grasslands and even semi-deserts; in very arid 
areas, e.g., western Rajasthan, the mound-building species do not as 
a rule construct mounds. 

According to Emerson (1955, p. 486), "the fungus-growing termites 
or Macrotermitinae are clearly of Ethiopian origin fro:m some extinct 
group that shared the primitive characters of both the Macrotermitinae 
and the Nasutitermitinae and. was itself' probably derived from the 
primitive Amitermitinae. All ten genera of the Macrotermitinae are 
Ethiopian." 

Odontotermes, the majority of whose specie~ are Ethiopian, 
may thus well be regarded as having originated in tropical 
Africa, and thence spread to, the Orient relatively l~te (Micoene or 
PJiocene?) through some ecologically suitable corrido,r. At present 
,the Oriental species occur throughout South and Sout)l-east Asia from 
Pakistan via India, Nepal and Bangl~ Desh to South China: Indonesia 
and the Philippines. 

The 12 Rcjasthan speCies are distributed as foJlows;-

(i) o. brunneus (Hagen) : Widely dist'ributed in India and Sli Lanka. 
(iiJ 0 dehraudni (Snyoer) : North India (Uttar Pn!ld~sr, Delhi, Rajasthan) 
and Pakistan. (iii) o. distans Holmgren & Holmgren : Widely distri­
buted all over India. (iv) 0. feae (Wasmann) : Widely dirtributed in 
India and further east: (Nepal, BangIa Desh, Burma, Thailand). (v) 
o. giriensis Roonwal & Chhotani : India (western part, e.g., Raja­
sthan; and eastern part, e.g., Meghalaya and Arunachal Pradesh); 
,and BangIa Desh. (vi) o. guptai ,Roonwal & Bose : Rajasthan, in 
both dry and moist districts. Endemic to Rajasthan. (vii) o. gurdas-
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pur~Mis Holmgren & Holmgren : North India (Rajasthan, Haryana, 
Punjab, Kashmir); and Pakistan. (viii) O. kushwahai Roonwal & 
Bose : India (western part, e.g., Rajasthan and Gujarat; and southern 
part, e.g., Tamil Nadu. (ix) O. latiguloides Roonwal & Verma: 
Rajasthan (absent in very dl")' western desert; occurs elsewhere). 
Endemic to Rajasthan. (x) O. obesus (Rambur) : Widespread in Paki­
stan, India and BangIa D~sh. (xi) O. parvidens Holmgren & Holmgren: 
Widespread in South Asia (Pakistan, India, Bangia Desh, Burma). 
(xii) O. wal/onensis (Wasmann) : Widespread in India. All these 12 
species are Oriental and only two of them, O. guptai and O. latigu­
loides, are endemic to Rajasthan. 

13. Genus Microtermes Wasmann 

This genus contains some 58 species which are confined to the Ethiopian 
(40 specie.s), Malagasy (5) and Oriental (13) regions. Its r~presentatives 
share many of the ecological characteristics of OrJontotermes and often 
live in the mounds of, or in close a$sociation with, the latter; and. they 
also ,row fungi. Like Odonto termes, this specialised genus also pro­
bably had an Ethiopian origin and thence spread to Indja rather late 
(Miocene of Pliocene?) through some ecologically suitable corridor. 

The three Rajasthan species are distributed as follows:-

(i) M. mycophagus (Desneux) : Western India (Rajasthan and Delhi); 
and Pakistan. (ii) M. obesi Holmgren: South Asia (Pakistan, all· India, 
BangIa Desh, Sri Lanka). (iii) M~ unicolor Snyder : Pakistan, western and 
north-western India (Rajasthan and Uttar Pradesh); and Bangia Desh. 
All the ~hree species are Oriental, and none is endemic to .Rajasthan. 

Subfamily (iv) NASUTITERMITINAE 

14. Genus Trinervitermes Holmgren 

This medium-sized genus with nasute soldiers, which are often di­
morphic or even trimorphic, is mainly Ethiopian and contains some 
63 species as follow.>:- 56 Ethiopian, I Palaearctic (Ara bia),. and 6 
Oriental. As suggested by Emerson (1955, p. 481), it probabJy arose in 
the "Ethiopian region when a tropical savanna was estab1ished in the 
Miocene ... " and "invaded India from Africa jn the Miocene, or more 
probably, in the Plioc~ne, through a tropical savanna or steppe corridor." 
The sole Rajasthan species, T bi/ormis (Wasmann), is widesoread in 
India (western and Peninsular India) and h)SO occur5 in Pakistan and 
Sri Lanka. It is Orjental~ but not endemic to Rajasthan. 

4. Discussion 
Ca) Zoogeographict:l composition : 

Rom the analyses given above (also Ta.ble 2), it will be seen that the 
32 Rajasthan termites are composed of two zoogeographical elem.ents, 
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viz., an overwhelmingly Oriental element (31 species, or 97 %) alone 
with 'a tiny palaearctic one (one species, or 3 %) The following six 
species (19%) are endemic:-

KALOTERMITIDAE : 

ItJcisitermes didwanaensis 

TERMITIDAE : 

AMITERMITINAE : Microcerotermes laxmi and M raja. 

TERMITINAE : Angulitermes jodhpurensis. 

MACROTERMITINAE : Odontotermes guptai and o. latiguloides. 

The phylogenetic distribution of the 32 species is· as fol1ows:-
J 

KALOTERMITIDAE 1 species, or 3.1 % 
HODOTERMITIDAE 1 species, or 3.1 % 
RmNOTERMITIDAE 3 species, or 9.4 % 

PSAMMOTERMITINAE 1 specIes, or 3.1 % 
HETEROTERMITINAE 1 species, or 3.1 % 
COPTOTBRMITlNAE 1 species, or 3.1 % 

TERMITIDAE 27 species, or 84.4 % 
AMITERMrrINAE 10 species, or 31.3 % 
TERMITINAE 1 species, or 3.1 % 
"MACROTERMITIN~E 'IS species, or 46.9 % 
NASUTITERMITINAE 1 species, or 3.1 % 

"The primitive families (the first three) are poorly repres(.?nted (15.6%), 
the higher one, the Termitidae, constituting the remaining 84.4 %. 
Among the Termitidae it~elf, the more primitive subfamilies, the Amiter­
mitinae and the Termitinae, constitute 34.4 %, and the other two 50 
%. This distribution would suggest that th~ bulk of the fauna is pro-
bably of more recent origin (Miocene or Pliocene ?), and since tbese 
subfamilies are p: .... obably of Ethiopian orjgin, this part is probably an 
immigrant from ~frica relative]y late. 

Among the primitive f~milies, a single species, I. didwanaensis, 
is endemic, the remaining five ende:mics being from the higher groups. 
(b) Origins (Tables 2 and 3) 

It win be seen from the above analyses that the Rajasthan termite 
fauna (which is today overwhelmingly Oriental in its facies) is, in origin 
largely Ethiopian (68 %), and to a much lesser extent Oriental (15.6 %); 
it ha'l tiny fractions which are Palaearctic (1 species, Anacanthotertnes 
macrocephalus) and distantly Neotropical* (1 species, Speculitermes 
cyclops), and a small proportion (9.4 %) of doubtful origin (Table 3). 

* In 'distant origin (the Anop!otennes-Speculitermes complex). 
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TABU 3.--8ummary of zoogeorgraphical origins of the Rajasthan termit~ fauna. 

~nt~ status Origins 

(and number of species) Number of species Percentage 

Palaearctic . 1 Palaearctic : 1 3.1 % . 
Oricntal : 31 Ethiopian : 22 68.8 % 

Oriental : S IS.6 % 
Neotropical : 1 3.1 % 
Doubtful : 3 9.4 % 

The present-day geographical situations of tennite genera and _species' 
depend upon numerous factors of origin operating through long 
geological periods-such as land configurations (emergences and 
submerg~nces), climates, ecological changes, adptations, migration», 
rates of evolution, etc. For Rajasthan termites we have material to 
di~~uss only some of these factors, especially migrations (dispersals), 
local evolution (endemism) and ecological adaptations. 

(c) Paucity of geological evidence 

The 01 igin of termites from blaltoid type ancestors is widely accept­
ed on the basis of morphological similarities in Qlattids and primitive 
termites (such as the Ma~totermitidae) and the degenerative r-eduction 
in 'the imagoes and workers of the higher termites of such primitive' 
characters as the anal lobe of the .hindwing, the number of antennal 
s~g,nents, .the V-suture of the head, the two lateral oceJIi, the styli, 
the external genitalia, etc.; and on the development of socia lorganisatioD. 

Fossil evidence from geological history is not helpful since the earIi~st 
known termites are from p~riods as late as the early Tertiary or the 
late Cretaceous and such fossils are indisLip.guishable from modern 
isopteran genera (Imms, 1937; Weidner, 1966, 1970). The Problattoclea 
(Jon, extinct). which are reyarded as the distant ancestors of both the 
BJattodea and the Isoptera, arose in the late Carboniferous or early 
Devon!an. 

A p~rtion of western Rajasthan was, in pre-Mesozoic times (from 
the Permian onward) under the ~ea which withdrew by the Pliocene 
so that some termites might have invaded the dried up Jand in more 
recent times. No termite fossiJs have been found in Rajasthan, and 
geological evidence thus pr<?vides little guidance in zoogeographical 
matters. It may be presumed (vide Roonwal, Chhotani and Bose, 1962) 
that the primitive elements which w~re evolved earlier (e.g., Anoploter­
m~s-Speculitermes complex), came from South America before' the 
southern continents separated from on~ another in terms of the Conti 
nental Drift Theory of Wegener (1922). Those higher ones (Termitidae) 
which came from Africa, and were evolved later, probabJy also came· 
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later (Mio~ene or Pliocene?) through some ecological1y suitable corridor 
between Africa and South Asia; that was also the time when the sea 
receded form western Rajasthan. 

(d) Ecological considerations and migrations 

The present-day ecological characteristic of Rajasthan-its des~ ica­
tion-is a recent featule, less than 10,( (';0 years old. Before that event 
the land was well forested and verdant and presumably sustained a 
richer, more varied and a more tropical fauna than today. Dessication 
probably resulted in (i) the early elimination of the inadaptable species; 
and (ii)- the intrusion, :mainly trom the western desertic and savanna 
regions on the west, e.g., Iran, West Asia and even the S~hara, of such 
arid zone species, or allies, as Eremotermes neoparadoxalis, Microcero­
termes palestinensis,:- M. sakesarensis and M. tenuignathus. This was 
a second serjes of intrusions, the first ones having occurred ia geological 
times mainly from Africa (for the Ethio);ian elements) and from South 
India-Malaya area (for the Oriental elements). The sole PaJaealctic 
element, Anaccnthotermes, probab1y came from the Iran-Central A~ja 
r~gion quite early (Miocene or Pliocene 1) so as to laJ10w it enough 
time to reach South India where it has evolved into a second species, 
A. viarum; the other species stopped short at the eastern border of the 
Indian Desert. 

(e) Endemism (Table 4) 

Six endemic species are presumed to have evolved locally. None 
of the genera concerned is endemic-some have an Etihopian origin 
(Microcerotermes, Odontotermes), one an Oriental origin (Angulitermes), 
while for the primitive genus Incisitermes the origin is uncertain. Tel mite 
endemism in Rajasthan, a dry area, is only 19 %. This is in contrast 
to &Ome of the tropical rain-forest areas in India where hjgh endemism 
(58.8 %) occurs (Table 4). 

TABLE 4.-Degree of endemism in the termite fauna in some arid and rain-forest 
areas in Indian Region. 

Area 

Rajasthan 
(mostly arid) 
Assam region 
(tropical rain-forest) 
Andaman & .Nicobar Islands 
(tropical rain-forest) 
(. 

Percentage of 
endemism 

16 % 

58.8 % 

58.8 % 

Source 

Present account 

Roonwal & Chhotani 
(1962, 1965) 

Roonwal & Bose 
(1970) 
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(f) Comparsion with other animals 

No information is available on the zoogeographical status of the 
Rajasthan fauna of other groups of insects or indeed other animal 
groups except mammals. According to Prakash (1963, 1973), in origin 
the Rajasthan mammals are 49 % Palaearctic, 51 % Oriental and 
2.6 % endemic. Earlier writers (e.g., Blandord, 1901) also stated the 
presonce of a substantial Palaearctic element in the Indian Desert. 
According to Prakas.~, the Palaearctic element varies with the group, 
from zero (Primates, etc.) to 44 (Rodentia) and 100 (Insectivora). Plakash 
postulates a wide source of immigration of the western (Pa1aearctic) 
clements from the Sahara, Iran, :Central Asia and even farther west, 
and for the eastern (Oriental) elements from Peninsular India and 
South-east Asia (Text-fig. 23). In the 'absence of detailed analyses, it 
is difficult to say to what extent thie; postulate of widespread intrusion 
is justified. 

Text-fig. 23. Postulatei immigration routes of the intrusive mammals in the 
Indian Desert. (After Prakash, 1973.) 
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SUMMARY 

1. The taxonomic portion of account is based on an extensive cone­
ctions (some 187 vials), made ~urjng the years 1964-73 from 60 loca­
lities in 16 rustricts of Rajasthan (6 never covered before), and forms 
a supplement to the earlier monograph of Roonwal and Bose (1964). 

2. Several new additions of species and extensions of distributional 
range have been made to the termite fauna of Rajasthan. The additions 
are: One family (Kalotermitidae), one subfamily (Termitinae), 2 gener:a 
(lncisitermes and Angulitermes) and the following 14 species:-

1. lncisitermes didwanaensis Roonwal & Verma 
2. M icrocero term es palestinensis Spaeth 
3. M. sakesarensis Ahmad 
4. Angulitermes jodhpurensis Roonwal & Vettna 
5. Odontotermes brunneus (Hagen) 
6. O. dehraduni (Snyder) 
7. O. dis tans Holmgren & Holmgren 
8. O. feae (Wasmann) 
9. O. giriensis Roonwal & Chhotani 

10. O. gurda;purensis Holmgren & ~olmgren 
11. O. latiguloides Roonwal & Verma 
12. O. parvid?ns Holmgren & Holmgren 
13. O. walloll'!nsis (Wasmann) 
14. Microtermes unicolor Snyder 

3. The total number of sp~cies from Rajasthan has now risen from 
19 in the earlier monograph (Roonwal and Bose, 1964) to 32. (Of the 
two species of Trinervitermes mention~d in the earlier account, T heiml 
is now regarded as a junior synonym of T4 biformis.) 

4. In many species, new distributional records are given .. 

5.. Measurem.ents and illustrations are given for those ~pecies and castes 
which were not covered in the earlier monograph of Roonwal and Bose. 

6. A phylogenetic analy~is shows that the primitive families tKalo­
termitidae, Hodotermitidae and Rhinotermitidae) are poorJy repre­
sented (with 15.6 %, 3.1 % and 9.4 % representation respectively). 
The specialised family, Teimitidae, accounts for the remainder (84.4 %). 

7. A zoogeographical analysis shows that the present-day com­
pos.ition is overwhelmingly Oriental (97 %), with only a small Palaearctic 
element (1 species, 3 %). Si~ species (19 %) are endemic to Rajatthan. 

8. In origin, the fauna is largely Ethiopian (68.8 %), to a mucb 
lesser extent Oriental (15.6 %), and there are tiny fractions of the Pa~ae­
arctic and Neotropical elements (I species each), while 3 spe6ies 
(9.4 %) ar~ of doubtful orign. 
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