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THE ODONATE FAUNA OF RAJASTHAN 

By 

GEETA BOSE 
AND 

T. R. MITRA 

Zoological Survey of India, Calcutta 

I. INTRODUCTION 

The study of the Odonata of Rajasthan is in continuation 
of the studies on the fauna of Rajasthan being carried out 
during the last fe,v years by the Zoological Survey of India. 

The Odonates, or dragonflies and damselflies, are carni
vorous insects inhabiting marshy areas. The males usually 
remain near ,vater ,vhereas the females come there to breed. 
The larvae are aquatic. We find that the collections from 
Rajasthan are from the ,vetter parts of the desert. 

The first record of these insects in Rajasthan is made by 
Adams (1899) under the general heading Neuroptera. He men
tioned the family ljbellulidae, but no species by name. Fraser 
(1933-1936) mentioned some species from North-West India. 
The second record is by Agrawal (1957) where he mentioned the 
presence of 15 species in Pilani but it was not possible to obtain 
the names of those species. 

Th'e present study is based on 9 small collections made by 
as many parties of the Zoological Survey of India. 

In this study 13 species distributed over 2 suborders, 4 
families and 12 genera have been recorded. Of these, 11 species 
are ne,v distributional records. 

Of the t,vo suborders, the suborder Anisoptera forms the 
greater part of the Odonate fau'na of tne state (8 spp.). In this 
suborder the family Libellulidae is dominant (5 spp.). Of the 
other families, Gomphidae comes next to Libellulidae in number 
(2 spp.), and Aeshnidae being least represented. Coenagrionidae 
(5 spp.) is the sole representative family of the suborder 
Zygoptera. 
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II. FIELD-KEY FOR THE IDENTIFICATION OF 

ODONATA FROM RAJASTHAN 

1 (2) Fore- and hindwings similar; discoidal cell quadrilateral. 
................................. Suborder Zygoptera-17. 

2(1) Fore- and hind wings dissimilar: discoidal cell triangular . 
................................. Suborder Anisoptera-3. 

3 (4) Robust primary antenodals present . 
.................... . Aeshnoidea (Gomphidae & Aeshnidae)-5. 

4 (3) Robust primary antenodals absent . 
............................. . Libelluloidea (Libellulidae)-9. 

5(6) Eyes widely separated. . ............................. Gomphidae-7~ 

6(5) Eyes contiguous ....... Aeshnidae [Hemianax ephippiger (Bunn.)l 

7 (8) Hypertriangle' traversed . 
............... Genus Ictinogomphus [I. rapax (Rambur)] 

8 (7) Hypertriangle entire . 
................ . Genus Onychogomphus [0. grammicus (Rambur)] 

9(10) Frons nonmetallic or rarely metallic-1t. 

10(9) Frons metallic . 
..................... Genus Trithemis [T aurora (Burmeister)] 

11 (12) Pterostigrna of the fore- and hindwings equaL .................... 13. 

12(11) Pterostigma of the fore- and hindwings, unequal. 
............ Genus Tramea [T. basilaris burmeisteri (Kirby)]. 

13(14) Posterior lobe of prothorax fringed with long hairs . 
... ..... ... ......... . Genus Sympetrum [So decoloratum (Selys)]. 

14(13) Posterior lobe of prothorax naked or with only a few hairs 
on sides. ................................. 15. 

15(16) Wings with only basal yellow markings . 
............. Genus Crocothemis [C. servilia servilia (Drury)]. 

16(15) Wings with broad reddish-yellow medial fascia . 
........ ........ ...... ..... Genus Brachythemis [B. contaminata (Fabr.)]. 

17 (18) Arc situated distal to the level of distal antenodal nervure . 
..................... Genus Agriocnemis [A. pygmaea (Ramb.)]. 

18 (17) Arc situated at the level of the distal antenodal nervure ...... 19. 

19 (20) Pterostigma differing in size and shape in the fore and hind 
wings. ... , ................... " ........................ ..... 21. 

20(19) Pterostigma of the same colour and shape in the fore and 
hjnd wings .... !.! ... ,.,GenU$ enalla!}ma (E. malallanum SelysJ. 
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21 (22) Post ocular coloured spots present ............ Genus Ischnura--23. 

22(21) Post ocular coloured spots absent . 
... ..... ........ ..... Genus Rhodischnura [R. nursei (Morton)J 

23(24) Both sexes bright orange red. .. ............ . 1. annandalei Laidlaw. 

!!4(23) Species with ground colour in male and isochrome female blue , 
or pale grass green. . ........................ .. I. senegalensis (Ramb.) 

III. SYSTEMATIC ACCOUN"T 

Suborder-ZYGOPTERA 
Superfamily-COENAGRIONIOIDEA 

Family-COENAGRIONIDAE 

1. Rhodlschnura nursel (Morton) 

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

Material.r-~, Z.S.I. Reg. No. 5083!H8, Rajasthan, call. 
Z.S.I. party, 6.xii.1956. 

Distribution.-India : N. \V India, Rajasthan. (present 
record), Uttar Pradesh, Bihar, Bengal, Agra, Hyderabad, Nagpur, 
Bh'agowani. Pakistan. 

Remarks.-The specimen differs from the description as 
given in the Fa.una of British India, Odonata, as follows: 
(1) 7 pOlstnodal nervures in the forewing (Versus: 6), (2) Greenish 
yello\v postocular area divided into two parts by a black "band 
(Versus: postocular area. black). 

This is a ,videly distributed species in India. 

2. Ischnu"ra annandalel Laidlaw 

1919. lschnura annandalei Laidlaw, Rec. Indian Mus., 16: 175, 17'1. 
1933. lschnura annandaZei: Fraser, Fauna. Brit. India, 1: 347, 364-366, 

fig. 157 (a & b). 

Materiai.,-l c1, Z.S'!. Reg. No. 5084/H8, Rajasthan, coll. 
Z.S'!. party, 6.xii.1956. 

Dist'ribution.-India·: Rajasthan (present record) . Burma 
and China. 

Remarks.-The specimen under study differs from the 
description of the species, given by Laidlaw (1919), as follo,vs : 
f 1) 6 postnodal nervures in the fore ,ving, and '5 in the 
hind 'ving (Versus: 8 postnodals in the fore\ving and 6 in the 
llind \ving). (2) Blackish colour on apex of segment 6 (Versus.: 
Abdomen bright reddish orange; segments 3-6 unmarked with 
black except annular fine rings). 
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3. Ischnura senegalensls (Rambur) 

1842. Agrion senegalensis Rambur, Ins. Nevrop.: 276. 
1933. Ischnura senegalensis, Fraser, Fauna Brit. India, 1: 346, 348, 

351; figs. 150 and 151 (a & b). 

Material.-l 3' , Z.S.I. Reg. No.' 5266fH8, 2~~, 5267/H8 and 
b2681'H8, Phulera, Rajasthan, colI. B. Biswas. 19.xii.1956. 

lJIleasurements.- A/ale Female 
Length of Forewings - 18.10 mm. 191.1-20.00 mm. 
Length of Hindwings - 16.90 mm. 17.9-18.10 mm. 
Length of Abdomen - 26.00 mm. 29.10 mm. 
Distribution.·-India: Phulera (present record), Maharastra, 

Uttar Pradesh, Bengal, Burma, Ceylon and extends eastwards 
as far as Japan and the Philippines, and \vest,vards throughout 
th'e greater part of the African continent. 

Remarks.,-Only the male differs from the description 
of the species, as given in the Fauna of British India, ,as 
follows: The specimen ( d' ) has 7 postnodal nervures in the 
forewing (Versus: 8 postnodals). 

This species is very widespread in its distribution 
throughout the tropical parts of Asia and Africa. 

4. Enallagma malayanum Selys 

1876. EnaZZagma malayanum Selys, Bull. Acad. Belg'J (2), 41: 536. 
1933. EnaZZagma malayanu·m: Fraser, Fauna Brit. India, 1: 372, 

375-376. 
Jtlaterial.-2 exs. as foilo,vs : (1) 1~, Z.S.I. Reg. No. 4554/H8, 

Phulera, Rajasthan, colI. B. Biswas, 19.xii.1956; (2) 1 d' Z.S.I. 
Reg. No. 4555/H8, Raj asth'an , colI. Z.S.I. party 6.xii.1956. 

Aleasurements.- Jltlaie Female 
Length of Forewings - 10.00 mm. 16.00 mm. 
Length of Hindwings - 15.10 D1m. 15.00 mm. 
L'ength' of Abdomen - 21.10 mm. 
Distl'ibu.fion.-India : Rajasthan, Phulera (present record), 

Assam, Nagpur., Ceylon, Burma. 
Remarks.--The spe~imens under study differ from the 

description of th1e species, as given in the Fauna of British 
India, as follo,vs : In the female the bluish red postocular spots 
are not connected by blue line (V el'SUS : Bluish green postocular 
spots are connected by a narro\v line of the same colour). 
Abdominal ~egent 10 completely black (Vel'sus: Blue at the 
apical border only). In tile male specimen the ventral side of the 
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abdominal segments 3 to 7 bluish (Versus : Abdomen pale blue 
at the sides changing to creamy yellow beneath) 

This species is reported for the first time from Rajasthan. 

5. Agriocnemis pygmaea (Rambur) 

1842. Agrion pygmaeum, Rambur, Ins. Nevrop.; 278. 
1933. Agriocnemis pygmaea; Fraser, Fauna Brit. India, 1: 379, 381, 

398-401, figs. 163, 171 (a & b). 

Mate~ial.-2 exs. as follo,vs :-1 ~ ,Z.S.I. Reg. No. 5081/'H8, 
Hnd 1~, Z.S.I. Reg. NO', 5082/'H8, Rajasthan, colI. Z,S.I, party, 
6.xii.1956. 

Distribution.-India : Rajasthan, (present record), Calcutta, 
Assam, Madras, Malabars, Nicobars, Throughout the Oriental 
region, Ceylon, Burma, Singapore, Java, Philippines, Seychelles, 
Australia [Queensland, Sydney], Formosa, China, N. Celebes, 
New Guinea, Manila. 

Remarks.-The specimens differ fro'm the description 
of the species, as given in the Fauna of British India, as 
follows: (1) In the male nO' apple green colour in the prothorax 
(Versus: the anterior lobe, lo,ver parts _of sides and the extreme 
edge of the posterior lobe apple green) (2) In the male the 
abdominal segments 9 & 10 orange coloured (Versus: segments 
ts to 10 ,vith d01rsum clouded or not with black) (3) In the 
female, no green stripe on the occiput (Versus: Postocular 
blue spots connected by a narrow green stripe across 
the occiput) 

This very ,videly distributed species is recorded from 
Rajasthan for the first time. 

Suborder-ANISOPTERA 

Superfamily-(l) AESHNOIDEA 

Family (l)-GOMPHIDAE 

6. Ictinogomphus rapax (Rambur) 

1842. Diasfatoma rap ax Rambur, Ins. Nevrop.: 169. 
1934. Ictinus rapax: Fraser, Fauna Brit. India, 2: 371, 372, 373-376. 

fig. 1196. 

11Jutel'ial.-l d' , Z.S.I. Reg. No. 4476/'H8, Mandor Gardens, 
.Jodhpur Dist.~ ,ca. 10 km. north of Jodhpur, colI. Motilal, 
l1.ix.1963. 
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il1easurements.-
Length of Fore,vings - 44.08 mm. 
Length of Hind'vings - 42.00 mm. 
l .. {~ngth of Pterostigma - 5.01 mm. 

Distribution .. -India: Rajasthan, Jodhpur, Mandor Gardens 
(First record). Assam, Bengal, Burma and Ceylon. 

Remarks.-The specimen differs from the description of 
the species given by Fraser (1934) as follows :-(1) Labrum 
bluish yellow, deep brown at the base, no black lines (Versus: 
Labrunl yellow with a heavy black border having a medium 
black prolongation of it). (2) Upper surface of frons deep 
brown (Versus: frons greenish yello,v, ,vith black stripe 
running upwards fronl base), (3) Spine on the occiput clearlY 
bifid (Versus: single or slightly bifid) (4) Prothorax yellow on 
sides (Versus: Black marked with yellow). (5) Pterostigma 
('overs 7 cells in the Fore- .and 6 cells in the Hind,ving. 
(Versus : COlvers 5 to 6 cells in both). (6) Discoidal cell 2 celled 
in both wings. (Versus: 4 celled in the Fore- and 3 in the 
Hindwing). 

This is a very widely distributed species throughout the 
Indian subcontinent. 

7 Onychogomphus gramml1cus (Rambur) 

1842. Gomphus grammicus Rambur, Ins. Nevrop.: 164. 
1934. Onychogomphus grammicus: Fraser, Fauna Brit. India, 2 : 

242, 256-257. 

Material.-l d' , Z.S.I. Reg. No. 5072/H8, Chittorgarh, colI. 
S. Biswas, 9.ix.1965. 

Measurements .-
Length of Fore,vings - 25.9 mm. 
Length' of Hindwings - 24.1 mm. 
Length of Pterostigma - 3.1 mm. 
Length of Abdomen - 34.2 mm. 

Disrtribution.-India : Rajasthan, Chittorgarh (present 
record), North and Central parts of India. 

Remarks.-The specimen differs from the description of 
the species given by Fraser (1934) as follows: (1) No black 
line belo,v frons, or between ante- and postclypeus (Versus: A 
fine black line below frons and another between ante- and 
postclypeus). (2) Thorax greenish (Versus: Yellow marked with 

. 6-13/1 l -7 ( 9-16/14-9) 
blac1{). (3) Nodal Index 7-10,9-7 Ve1'slIs: 9-10/10-9 
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This species has been recorded for the first time from 
Rajasthan. 

Family (2)-AESHNIDAE 

8. Hemlanax ephippiger (Burmeister) 

1839. Aeschna ephippigera Burmeister, Handb. Ent. Band.: 840. 
1936. Hemianax ephippiger: Fraser, Fauna Brit. India, 3 : 143, 

147-149, fig. 446. 

Material.--l~, Z.S.I. Reg. No. 4477 tH8, Pali, Rajasthan 
colI. B. Bis,vas, 1.xii.1956. 

~feasurements.-

Length of Fore,vings - 47.10 mm. 
Length of Hind,vings - 45.00 mm. 
Length of Pterostigma - 5.00 mm. 
Length of Abdomen - 43.10 mm. 
Length of Anal appendages - 5.00 mm. 

Distribution.-India : Rajasthan, Pali, (previous and present 
record). Poona, Bombay, Kathiwar. S. Europe and Asia. 

Remarks.-The specimen differs from the descriptiQn 
of the species given by Fraser (1936) as follows: No reddish 
brown colour in the area bet,veen MA and IA (Versus: reddish 
brown colour between MA and IA present). 

This species is 'videly distributed over North ,vestern India. 

Superfamily-(2) LIBELLULOIDEA 

Family-LIBELLULIDAE 

9. Trlthemls aurora (Burmeister) 

1839. Libellula aurora Burmeister, Handb. Ent., Band. ii: 859. 
1936. Trithemis aurora: Fraser, Fauna Brit. India, 3: 382, 383-385, 

fig. 1096. 

!.'Jaterial.-l 0', Z.S.I. Reg. No. 5073/'H8, Jodhpur, Mandor, 
colI. R. K. Bhatnagar. 19.vi.1960. 

Al easurements.
Fore\\ring damaged 
Length of Hindwing - 24.0 mm. 
Length of Pterostigma - 2.0 mm. 
L'ength of Abdomen - 21.0 mm. 

Distribution.-India: Rajasthan, Mandor, Jodhpur (present 
record), Bengal, Bihar, Madhya Pradesh, Mah'arastra, Uttar 
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Pradesh. Ceylon, Burma, extends east\vards as far as Phillip
pines and southwards to Java. .. 

Remal'k.~.,-The specimen differs from the description of 
the species given by Fraser (1936) as follows: (1) No black 
marking on labium (Versus : middle lobe and sides of labium 
black). (2) Labrum dark brown (Versus: Black along the 
border). (3) Thorax not pruinosed (Versus: pruiniscent). 

This is one of the most common species of Odonata seen 
throughourt India and in the islands of the Indian Ocean. 

10. Sympetrum decoloratum (Selys) 

1884. Diplax vulgata race decolorata Selys, Ann. Soc. Ent. BeIg., 28: 
35. 

1936. Sympetrum decoloratum: Fraser, Fauna Brit. India, 3: 371, 
380-381, fig. 107c. 

Materia ll.I-2 .exs., Pali, Rajasthan, coll. Z.S.I. Party, 
7.xii.1956, as follows :-(1) 1 d', Z.S.I. Reg. No. 4445!H8 and 
(2) 1~, Z.S.I. Reg. No. 4499/1-18. 

Measurements.- Male 
Length of Forewing - 25.1 mm. 
Length of Hindwing - 22.0 mm. 
I.I'ength of Pterostigma - 2.0 mm. 

F{!maie 
22.9mm. 
22.1 mm. 
2.0mm. 

Distribution.-India : Rajasthan, PaIi (present record). 
N. Africa, Persia, Mesopotamia. 

Remarks.-The specimens ( d\ &~) differ from the des-
cription of the species, as given by Fraser (1936), as follows :
(1) Reddish brown stripe on th!e abdomen of the male 
(V t;rsus: only tiny reddish dots on each side of the dorsal 
carina). (2) In both specimens (d' &~) eyes black below. 
(Versus: Greenish Yellow). (3) NO'dal indices. 

d' ~ 

8-9lI101-8 6-10lt9l-6 6-6116l -6 
8-71 7-8; 7-7 6-8 (Versus: 6-5 5-6 ) 

This is the first record of its occurrence in the oriental region. 

11. Crocothemis servilia servilia (Drury) 

1770. Libellula servilia Drury, Ill. Exot. Ins., 1: 112, 113; pI. xlvii. 
1936. Crocothemis servilia servilia: Fraser, Fauna Brit. India: 344, 

345-347; fig. 100. 

Material.-Lot (A). (i) 1 0', Z.S.I. Reg. No. 5077/HB. 
Rajasthan, coIl. K. K. Ti,vari & S, Biswas? 8.ix.1958. Lot (B). 
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~ "'eys., Takhat Sag-ar, Kailana, Jodhpur Dist., Rajasthan, Stn. 
No.6, colI. Z.S'!. Party, 21.iv .61, as follo\vs: (ii) 1 if , Z.S'!. 
Reg. No. 5076/H8, (iii) 1~, Z.S.I. Reg. No. 5076/'H8. Lot (C) 
(iv) 1 d', Z.S.I. Reg. No. 5265/H8, Patodi House, -Paota, lines, 
Jodhpur dist., Rajasthan, colI. R. C. Sharma, 16.viii.1963. 
Lot (D) 3 exs., colI. S. Bis\vas as follo\vs: (v) 1 d' , Z.S.I. Reg. 
'~9" . 4836/H8, Happyvalley, Ajmer, Rajasthan, 14.viii.1965, 
Jvi) 1 3, Z.S.I. Reg. No. 4835/'H8, Bhi1\vara, Rajasthan, 
17.ix.1965, cO'll. K. K. Ti\vari and S. Bis\vas, 8.ix.1958, 

Measurements.,- Alale Female 
Lengtn of Forewing - 29.8-30.0 mm. 27.0-30.0 mm. 
Length of Hindwing - 26.0-27.0 mm. 20.0-28.0 mm. 
Length of Pterostigma - 2.9- 3.0 mm. 2.9- 3.0 mm. 
Length of Abdomen - 22.0-24.0 mm. 17.0-20.0 mm. 
Distribution.-India : Rajasthan : Jodhpur, Ajmer, Gudha 

(present records), Bengal. Ceylon, Burma, S. Asia to Japan, 
Philippines and southwards to Sondaic Archipelago, Mesopotamia. 

Remarks.-'fhis beautifully coloured and very bright dragon
fly is one of the commonest species found th'roughout the whole 
of India from the base of the Himalayas to the shores of the 
Indian Ocean and beyond. 

12. Brachythemis contaminata (F,abricius) 

1793. Libeliula contaminata Fabricius, Ent. Syst., 2: 382. 
1936. Brachythemis contaminata: Fraser, Fauna Brit. India: 364, 

365-366, fig. 103. 

Material.-Lot (A) (i-iii), 3 d' J- , Z.S.I. Reg. Nos. 5078/H8, 
5079/H8, 5080/H8, Jhapog, Rajasthan, coll. T G. Vazirani, 

25.iv.1958. Lot (B) (iv) 1 3'" Z.S'!. Reg. No. 4834/'H8, 
Sardarasamand ca., 49 kms. south ~f Jodhpur, Rajasthan, 
Stn. 19, Fd. Coll. No. 138/31.7.62, coll. K. C. Kansal, 31.vii.1962 
I. .. ot (C). 2 exs., Bhi1\vara, Rajasthan, coIl. S. Bis\vas, 17.ix.65 as 

follows: (v) 1 if , Z.S'!. Reg. No. 4833/H8, (vi) 1~, Z.S.I. Reg. 
No. 4835lH8. 

Measurements.- Alale Female 
Length of Forewing - 23.0-25.0 mm. 27.0 mm. 
Length of Hindwing - 21.0-22-.0 mm. 25.0 mm. 
Length of Pterostigma - 3.0 mm. 3.0 mm. 
Length of Abdomen - 19.0-22.0 mm. 18.0 mm. 
Distribution.-India: Rajasthan: Jhapog, Jodhpur, Sadar-

samand, Bhil\var (present record), throughout India·. Ceylon, 

2 
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Burma and extending east of China, Formosa and the 
Philippines and south,vards to Java and Sumatra. 

Remarks.I-The specimens uilder study differ from the 
description or the species as given by Fraser (1936) as follows : 
(i) In one male (Z.S.I. Reg. No. 4833/H8) mid-dorsal carina of 
the segments 5 to 8 black. (Versus: segment 8 and 9 often 
black on mid-dorsum). (ii) In anoth(er male (Z.S.I. Reg. No. 
4834/H8) humeral stripe absent (l! er.~ll.~: Obscure reddish 
bro,vn humeral stripe). 

This is also a fairly common species in India. 

13. Tramea basilaris burmelsteri Kirby 

1839. Libellula chinensis, Burmeister, Handb. Ent., 2: 852. 
1936. Tramea basilaris burmeisteri : Fraser, Fauna Brit. India, 3: 

432-434, fig. 119 (b). 

Material.-1 d'. Z.S.I. Reg. No. 5074/'1-18, Rajaslhan, 
Mandor gardens, 10 kms. North of Jodhpur Dist., colI. MotilaI, 
11.ix.1963. 

Measuremen.ts.-
Length of Forewing 
Length of Hind,ving 
Length of Pterostigma 

43.00mm. 
4.10mm. 

FI.W = 2.05 mm .. 
1-1."7 = 2.00 mm. 

Length' of Abdomen - 30.01 mm. 
Distribution.-India : Rajasthan: Mandor gardens (present 

record) Saugar, Deccan. Ceylon, Burma and extending up to 
Malavsia . 

.J 

Remarks.-The specimen differs from the species des-
cription as given by I~~raser (1936) as follo,vs : 

Venation of the dark basal area of the hindwing reddish 
yellow (Versus : Venation in the dark area bright yellow). 

This is the first record of this species from Rajasthan. 

IV. SUMMARY 

This paper embodies a revised key for the Odonates of 
Rajasthan. In this paper 13 species viz., Rhodischnura nursei 
(Morton), Ischnura annandalei Laidla,,,, I schnura seneglensis 
(Rambur), Enallagma ma1ayanum Selys, Agriocnemis pygmaea 
(Ran1bur), Ictinogomphus rapax (Rambur), Onychogomphus 
flrammicus (Rumbur) Hemianax ephipiger (Burmeist~r). 

Trithemis aurora (Burmeister), Sllmpetrum deroloratum Selys~ 
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Crocotlzelnis serviliu servilia (Drury), Braclzyfllemis contaminata 
(Fabricuis), Tramea basilaris bUlomeisteri Kirby have been 
reported. Of them SymAetrum decoloratum is a new record 

I 

from the Oriental region, /schnur·OJ annandalei is a new record 
from India and Enallagma malayanum, Agriocnemis pygmaea, 
Onychogomplzus gralnmicus and Tramea basilaris burmeisteri 
are ne\v records from Rajasthan. 
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FAUNA OF RAJASTHAN, INDIA, HYMENOPTERA 

by 

O. B. CHHOTANI AND K. K. RAY 

Zoological Survey of India, Calcutta 

(With 1 table and 4 text-figures) 

1. INTRODUCTION 

(a) General 

rrhe state of Rajasthan is situated in th'e North-western. part 
of the Indian Union. It has an area of app~oximately 3,38,107 
square km., of ,vhich the western three-fifth's forms the Great 
Indian Desert. 

Th'e fauna of this ecologically important, large portion of 
the Indian subcontinent has been almost unknown, u-ntil the 
Zoological Survey of India started conducting a general faunis
tic survey in a systematic and detailed manner in th'e year 1956. 
Since then a number of parties of the department have surveyed 
and collected in the state, as a result of which a large collec
tion of the representative fauna ,vas ma.de available for study. 
1'ne present study is the continuation of the study of the fauna 
of the state and is based on the Hymenoptera collections 
received through these surveys. The collection comprises of 
several hundred e),amples. As many as 46 species belonging to 
31 genera and '12 families a.re recorded in this paper here from 
these collections. 

A species, ne,v to science, of the genus Iswara West\vood 
(Thynnidae), and the male of C,ataglyphis bicolor setipes (Forel) 
(Formicida.e), are described. 

(b) Acknowledgements 

Grateful thanks are due to Dr. A. P. Kapur, Director and 
Shri K. S. Pradhan, Superintending Zoologist, Zoological Survey 
of India, fOT their valuable suggestiollS and interest in the 
present study. 
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Alt., 
ColI., 
Colln., 
Dist., 
Ex(s) . 
Lat., 
Long., 
Z.S.!., 

(c) Abbreviations used 

Altitude above mean sea-level. 
Collected by. 
Collection. 
District. 
Example(s) . 
Latitude. 
Longitude. 
Zoological Survey of India, Calcutta (India) 

II. TOPOGRAPHY, CLIMATE, ETC. OF RAJASTHAN 

The state of Rajasthan lies approximately between 23°10' 
Hnd 30°30' N. latitudes and 69°50' and 78°25' E. longitudes. It 
has an area of anout 3,38,107 square km., and is divided into 
t\VO unequal, climatically different halves by the Aravalli Hills 
"rhich cut· across it diagonally south-west to north-east. The 
north-western portion, thus separated, farms a part of the Great 
Indian Desert and the south-eastern portion forms the Ihilly 
and wetter area. 

The plains are very hot and dry during the summers and· 
v.ery cold and dry in winters. The nilly areas h'ave moderate 
and wetter climate. The rainfall is very scanty in the desert 
portion (15-35 cnl.) and fairly good in the hilly areas (60-150 cm.). 

The vegetation is scrub forest, thorny bushes and trees at 
places in the desert region and thick forests of tall and long 
trees in the hilly Aravallis. 

III. HISTORY AND PRESENT KNOWLEDGE OF 

HYMENOPTERA OF RAJASTHAN 

(a) History 

In the "Fauna of British India (HYlnenoptera) volume I", 
publish'ed in the year 1897, there is no specific record of the 
occurrence of any Hymenoptera from Rajasthan. The first 
available reference, in the; literature, on the record of any 
such in.sects, from the state of Rajasthan, is that of Nurse 
(1902), \vho described Clzl'ysis abuensis (Chrysididac) frODl 
Mount Abu. 
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In the "Fauna of British India (I-Iynlcnoptera) volume II" 
(ants and cue koo ,,'asps), published subsequently in the year 
1903. apart from the species Chrysis abuensi.~ Nurse, there is 
n specific n)ention of the occurrence of only one nlore species 
i.e., llolopyga indica Mocsary (Chrysididae), from Rajasthan. 

Nurse (1903 a & b; 1904; 1909) described a number of 
species of the families Ponlpilidae, Sphecidae, Eumenidae, Colle
tidae and Apidae from Mount Abu. 

Aiyar (1916 1"1] & 1); 1917), in his catalogue of wasps and 
bees, records, from Rajasthan, as many as 23 species (Pompi
lidae, 2; Sphecidae, 12; Eumenidae, 2; Colletidae, 1; and 
Apidae, 6) described after the publication of the Fauna series. 
MO'st of these species are those described by Nurse (1903-
1909), Can1eron (1907; 1908(~ & b) and T'urner (1912), all of 
,vhieh are again from Mount Abu and are as follows:-

Family : POMPILIDAE 

Salius avidus Nurse, POrripilus julius Nurse 

Family : SPHECIDAE 

Astata absoluta Nurse, A. compta Nurse, TaciIytes 
Nurse, T flagellata Nurse, T shiva Nurse, Trypoxylon 
sum Nurse, Psen refractus Nurse, Gorytes impu:dens 
G. intrudens Nurse, Stizus coloratus Nurse, Cerceris 
Nurse, C. abu,ensis Turner. 

Family : EUMENIDAE 

Odynerus hostis Nurse, O. proeclu:sus Nurse 

Family : COLLETIDAE 

Prosopis montana Nurse 

Family : APIDAE 

dilwara 
respon-

Nurse, 
dolosa 

Halictus abuensis Cameron, Nomia abuensis Cameron, 
N. collina Cameron, Heriades tenuis Nurse, Sphecodes abuensis 
Nurse, S. tantalus Nurse. 

Aiyar (1916 a & b; 1917) does not include Coelioxys 
perseus Nurse (Family Apidae), and Tachyles astuta Nurse and 
Cerceris prolea Turner (Family Sphecidae), \vhich he proba.bly 
overlooked. These 3 species are again from Mount Abu. Turner 
,(1912), rec~rded Cerceris vischnu Cameron also from Mount 
Abu. 
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Since the publication of Aiyar's catalogue and .until 
recently, only one more species, viz. Scolia cyanipennis Fabr., 
of ,wasps and bees has been recorded by Betrem (1928) from 
Rajastha.n and that again from Mount Abu. 

Apart from the wasps and bees, Cameron (1905; 1907) 
de~cribed the, following 8 parasitic Hymenoptera from Rajas
than, all of which were from Mount Abu. 

Family : ICHNEUMONIDAE 

Metopius pulchrip,es Cameron, M. rufus Cam., Campoplex 
nursei Cam., Eutanyacra alboann'ulata Cam. 

Family : CHALCIDIDAE 

OnchoGhalcis nursei Cam., Chalcis megaspila Cam. 

Family : EV ANIIDAE 

Gasleruplion abuense Cam. 

Family : BRACONIDAE 

Disophrys laticeps Cam. 

In ~he "Fauna of British India (Hymenoptera)" volume III 
for Ichne~monidae (Ichneumones Deltoidei), the following 7 
species are recorded from Raj asth'an , all again from Mount Abu. 

Metopius pulchripes Cameron, M. rulus Cam., Campoplex 
conlusus Forst. (Syn. C. nursei Cam.), Henicospilus merdarius 
Grav., Agrypon varitarsum WesmaeI, Angitia fenestralis 
Ilolmg. Pristomerus marginicollis Cameron. 

Of these above Ichneumonidae, Metopius pulchripes 
CameroIJ, has been treated as a synonym of Metopius (Metopius) 
rulus Cameron and Campoplex nursei Cameron, Henicospilu8 
merdadius Grav., Agrypon varitarsum \Vesmael and Angi'iia 
fenestralis Holmgren h'ave been transferred to the genera 
Dusona, Enicospilus, Labrorychus and Diadegm(J), respectively, 
by Townes, Townes and Gupta (1961), in their cata.logu~ of the 
Indol-Australian Ichneumonidae. 

Since the publication of Fauna of British India for 
Ich1neumonidae there is no record of any Ichneumons from 
Rajasthan. 

Only one species of Bracornidae i.e., Disopllrys laticeps 
Cameron, is known from Rajasthan. Aiyar (1924) in the 
catalogue of braconid wasps, described from the Indian region, 
does not include this species, 
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The family Chalcididae ,vas so fa.r represented by 2 
species, Chalcis megaspila Cam. and Onchochalcis nursei Cam., 
described by Cameron (1907) Mani (1938), in his catalogue of 
Chalcididae, transferred Chaleis megaspila to the genus 
IJrachymeriu. 

The Evaniidae is represented by the species Ga'steruption 
abuense Cameron, ,vhich Mani (1939), refers to the genus 
Trigonofoenus. 

All these records of Hymenoptera, from Rajasthan, were 
from south-eastern, ,vetter portion of the state. The desert 
area remained practically unexplored. There is a single 
reference (Pruthi and Bhatia, 1952) on the insects of the desert 
part of the state, in ,vhich the follo,ving 4 species are 
recorded :-

Family : APIDAE 

Xylocopa fenestrata (Fab.), Jt;legachile vigilance Smith 

Family : VESPIDAE 

Polisltes llebraeus (Fabr.) 

Family : MUTILLIDAE 

Jl;/utilla durga Smith 

Thus 45 species of Hymenoptera ,vere so far. known from 
Rajasthan, most of ,vhich came from Mount Abu in the Aravalli 
Hills in the south-eastern portion of the state. The desert region 
of the state had remained practically unexplored as far as the 
insects of order Hymenoptera are concerned. 

(b) Present knowledge 

The Zoological Survey of India has conducted several 
extensive surveys of ,,"estern, eastern and central portions of 
the state during the years 1956-61. The present ,york is based 
on the material of HYlnenoptera collected during these surveys 
and -made available to us for our study. Fortysix species 
belonging to 31 genera, distributed in 12 families of the order 
Hymenoptera are recorded. Out of these only two viz., Polistes 
hebraeus Fabr. and Xylocopa (Oienoxylocopa) fenestrata 
(Fabr.) ,vere already kno,vn from Rajasthan. All others are 
ne,v records for Rajasthan. 

It may be noted that the species, occurring in higher alti-

3 
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tudes i.e., Mount Abu in the Aravallis, already recorded in the 
literature, are not found in the plains, showing thereby the 
ecological adjustment of different species to different climatic 
and topographic conditions. 

Including the species recorded here, in the pres.ent paper, 
it is seen that, in all, 89 species of Hymenoptera are now 
known frolll the whole state of Rajasthan. It is very likely that 
ITlOre species may come to light with the further intensive 
surveys. 

IV. LIST OF COLLECTING STATIONS 

Collections of I-Iymenoptera were made from 47 localities, 
distributed over 14 districts of Rajasthan. A list of the collect
ing stations, together ,vith the altitudes (above m'ean sea-level) 
and the approximate latitudes and longitudes, is given in 
'fable 1. 

'II' 

MAP aI RAJASrnAN (U.DlA) 

KILOHETRfS 
o 10 100 110 =it 
o 10 .00 I 

II 

Q 

u It T 

Text-fig. 1. Map of Rajasthan showing Collectine; StatiQll~, 
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TABLE 1.-List of Collecting Stations for Hymenoptera of Rajasthan 

---------------------
81. Altitude - - - Districti~-
No. Location (above which 

mean sea- situated 
level 
in m.) Latitude Longitude 

------------------------------
~. Ajmer 
2. Bangadh 
3. Bikaner 
4. Basri village 
5. Bhagat-ki-kothi 
6. Bishalpur 
7. Biprasahr 
8. Bundi Nadi 
9. Condoneer (?) 

10. Devdyani Kyars 
11. Doli village 
12. Gudha 
13. Jhapog 
14. J aisalmer 
15. Jodhpur 
16. Jhunjhunu 
17. Kasli 
18. Kuni 
19. Kishangarh 
20. Kolayat 

(ca. 50 km. of 
Bikaner) 

21. Korsina 
(ca. 10 km. Sw 
of Jhapog) 

22. Kotra 
23. Kuchamon Road 
'24. Lihorana 
25. Mani Lake 
26. Mohangarh 

(ca. 130 km. NE 
of Jaisalmer) 

27. Mandor Garden 
28. Monaklao 
29. Nawa 
30. Netro Village 
31. Nokh 
32. Paota 
33. Phalodi 
34. Pali 
35. Palidung 
36. Patodi House 
37. Pokran 
38. Phulera 
39. Rajsamand 
40. Rampura 
41. Sambhar Lake 
42. Sanodia 
43. Sardarsahr 
44. Sardar Samand 
45. Sriganga nagar 
46. Tittaria Village 
47. Udaipur 

483m. 

224m. 

366m. 

297m. 

178m. 

753m. 

26°27' 
27°13' 
28°01' 
25°14' 
25°40' 
26°10' 
27°15' 
25°27' 

26°55' 
26°00' 
26°55' 
26°55' 
26°55' 
26°18' 
28°06' 
27°30' 
27°00' 
27°09' 
27°50' 

24°55' 
27°00' 
27°02' 
25°45' 
27°20' 

26°20' 
26°20' 
27°11' 
27°25' 
27°33' 
27°20' 
26°40' 
25°46' 

26°40' 
26°52' 
26°52' 
25°00' 
27°40' 
26°54' 
25°40' 
28°30' 
25°00' 
29°55' 
26°55' 
24°30' 

74°42' 
75°00' 
73°22' 
75°20' 
72°00' 
73°15' 
76°25' 
75°41' 

75°13' 
72°40' 
75°25' 
75°02' 
70°57' 
73°04' 
75°24' 
75°00' 
75°11' 
72°24' 
72°58' 

78°20' 
74°55' 
75°25' 
76°05' 
71 °15' 

73°00' 
73°05' 
73°41' 
75°50' 
72°15' 
74°35' 
73°55' 
73°25' 

73°00' 
71 °56' 
75°16' 
73°50' 
75°20' 
75°13' 
74°05' 
74°29' 
72°55' 
73°55' 
72°50' 
73°50' 

Ajmer 
Nagaur 
Bikaner 
Jhunjhunu 
Jodhpur 
Jodhpur 
Jaipur 
Bundi 

Jaipur 
Jodhpur 
Nagaur 
Jaipur 
Jaisalmer 
Jodhpur 
Jhunjhunu 
Sikar 
Nagaur 
Jodhpur 
Bikaner 

Jaipur 

Udaipur 
Nagaur 
Nagaur 
Kotah 
Jaisalmer 

Jodhpur 
Jodhpur 
Nagaur 
Jaipur 
Jaisalmer 
Nagaur 
Jodhpur 
Pali 

Jodhpur 
Jaisalmer 
Jaipur 
Udaipur 
Sikar 
Jaipur 
Pali 
Churu 
Udaipur 
Ganganagar 
Jodhpur 
Udaipur 
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V. SYSTEMATIC ACCOUNT 

Family (I) MUTILLIDAE 

Genus (1) Apterogyna Latreille 

1. Apterogyna mutilloides Smith 

1855. Apterogyna mutiZZoides Smith, F., Cat. Hym. B.M., 3: 64. ~, if 
1897. Apterogyna mutilloides: Bingham, C'.T., Fauna Brit. India 

(HymJ, 1: 2. ~, if 
If:02. Apterogyna mutiZZoides: Andre, E., Gen. Insect. (Mutillidae), 

1: 6. 

(a) 11laterial examined.-3 d 3', N·a,va, colI. T G. Vazirani, 
10.v.1958. 

(b) Measurements.- ~ Total body length 13-14 mm.; 
'ving expanse 22-23 mm. 

(c) Distribution.-Rajasthan Na,va (Dist. Nagaur)·. EIse
\vhere : India; Allahabad (U.P.) and North-"Test Provinces. 

2. Apterogyna nigra Dover 

1924. Apterogyna nigra Dover, C. Ent. month. Mag., (3) 60: 255. 

(a) Material eXQ!mined.-l d', Tittaria village, colI. J. S. 
Bhatti, 21.v .1962. 

(b) Measurements.- 3' Total body length 13 mm.; wing 
expanse 28 mm. 

(c) Distribution.-Rajasthan : Tittaria village. Else,vhere: 
Quetta (Pakistan), type-locality. 

(d) Remarks.-The species Apterogyna nigra Dover was 
described from Quetta, Pakistan. It is recorded frqm India for 
the first time. 

Genus (2) Trogaspidia Ashmead, 

3. Trogaspi1dia sexmaculata (Swederus) 

1787. Mutilla sex-maculata Swederus~ P. (nee Smith), Nouv. Act. Hoim., 
8: 286. 

1897. Mutilla sex-maculata: Bingham, C.T., Fauna Brit. India (Hym.), 
1: 25. ~. 

1902. Mutilla sexmaculata: Andre, E., Gen. Insect., (Mutillidae), 1: 
41. 

1960. Trogaspidia seXm(lcu~ata: fI~mmer? K., Rec, Indian Mus., 58 (1): 
14. 
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(a) J.llateriul exumined.-l ~~ Ajmer, colI. S. 
17.viii.1965. 

(b) Jtleasurements.-~. Total body length 14 mm. 
(c) Distribution.-Rajasthan: Ajmer. Elsewhere: 

Punjab; Allahabad (Uttar Pradesh); Barrackpore 
Bengal) ; and Bombay. 

}1-'amily (II) THYNNIDAE 

Genus (3) Iswara Westwood 

Biswas, 

India: 
(West 

The genus ISW(lI'(l ,vas described by \Vest,yood (1851, 
p. 233) and placed in the family Thynnidae. Smith (1873 
p. 253) ,vhile describing the species Iswara /asciatus, Bingham 
(1897) and :Friese (1911, p. 15) also referred the genus to 
'fhynnidae. Turner (1909) placed it in the family Scoliidae and 
(1910, p. 105) did not include it in the family Thynnidae. 
Betrem (1928), ho\vever, does not include this genus in his 
monograpll on the Indo-Australian Scoliidae and mentions that 
the genus belongs to the relationship line of Borner's (1919) 
1\1 u tillida~ group. 

Due to this controversy in the assignment of the genus 
and as it is not possible for us at the moment to place the 
genus \"ith definitness to a particular family, we have followed 
West\"ood (1859), Bingham (1897) a.nd Friese (1911), yidc 
Supra. 

4. Iswara luteus Westwood 

1850. Iswara luteus westwood, J. 0., Trans. ent. Soc., Lond. 1850: 

233. d' 
1897. Iswara lute us : Bingham, C.T., Faun. Brit. India (HymJ, 1: 

55. d' • 
(a) lVIalerial exa,nlined.-14 d' d' as follo\vs :-(i) ColI. 

T G. Vazirani (l.iv to 17.v.1958) Gudha: (6 d' d' ); Sambhar 
Lake (1 c1' ) ; Korsina (1 d' ); Phulera (1 J') (ii) ColI. J. S. 

Bhatti, 21.v .1961, Tittaria' village (5 6' 0' ) 

(b) ll'leasurements.- d' Total body length 14.5-16 mm.; 
\ving expanse 13-15 mm. 

(c) Distribution.·-Rajasthan: Gudha, Korsina, Phulera, 
Sambhar Lake and Tittaria village. EIse"rhere: Western India 
and Sind (Pakistan) 
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5. Iswara rajasthanicus sp.n. 

(Text-figs. 2 and 3) 

(a) 111aterial examined.-3 d' d' Tittaria village, coIL 
J. S. Bhatti, 21.v.1962. 

(b) DescriRtion.- 3' Gent!r1al.· Head-capsule. generally and 
eyes black; frons, antennae, scutellum, metanotum and legs 
pale bro,vD ; clypeus pale yellow; mandibles dark brown, paler 
basally; pronotum pale yellow in basal half, transparent in 
apical half; m'esonotum brown with two pale brown longi
tudinal stripes; wings transparent; median segment and abdo
men brownish, apical portions of median segment and of 1-6 
abdominal segments pale yellow; pale yellow area on the 
abdominal segments wider medially. Head with a few, sparse 
and shallow punctures; thorax and abdomen smooth. Clypeus, 
b.as,es- of mandibles, head around cervix, legs and abdomen 
,vith pale' yellow pilosity. 

Head: Head with eyes round, a·little broader than long 
and as wide as thorax; ch'eeks not well developed. Eyes fairly 

a c 

;,o----c....---........ 
/b 

J ............... 
J ~ :c ) 

1 mm. , 

'rext-fig. 2. Iswara rajasthanicus sp.n., Paratype.-a. Head, front 
view; b. Antenna, in part; c. Thorax, dorsal view. 
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large, oval, .some,vhat broade~ anteriorly and 'veakly emargi
nate on inner margins a little behind antennae. Ocelli large and 
shining; the median one anteriorly and the lateral ones on 
outer sides somewhat sunk in. Antennae thin and 'long ; broken 
in the speciments examined; scape small and short; pedicel 
thick and larger than scape, flagellum setaceous with thin and 
long segments. Clypeus, transversely subovate, fairly s,Yollen 
and ,vith several long yello,v bristles. Labrum concealed. 
Mandibles curved, slender, narro,ving apically into an acute 
apex and ,vith a minute tooth on inner lnargin in a.pical fourth. 

Tll0rax: Thorax oblong. Pronotum transverse, reaching 
upto the base of 'vings la.terally. Mesonotum squarish, ,vith a 
ridge on lateral a,nd· po'sterior margins; scutellum quadrate, 
some\vhat s,vollen and narrowed posteriorly; postscutellum 
like the scutelluln but narrO'Y,er. Metanotum transverse. Median 
segment rounded, posteriorly inclining and apilose. Legs thin 
Hnd long; tarsi 5 .. jointed; claws bifid. 

Wings: Moderately long.. Forewing: .. Stigma large, ·trans
verse and brown; costal cell narrowly elongate; radial cell 
elongately transverse, not clearly appendiculated; 1st cubital 
cell narrowly elongate; 2nd irregularly rectangular, smaller 
than 1st and receiving the 1st recurrent on its lower side, a 
little away from its middle ; 3rd cubital subquadrate, about 

b 1 mm~ 

Text-fig. 3. Iswara rajasthanicus sp.n., Paratype.-a. Left forewing, 
dorsal view; b. Left hind wing, dorsal view. 
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half of 2nd and receiving the 2nd reCll,rrent at the junction o-f 
lower alld apical veins; 1st discoidal cell elongately rectangu
lar, a little longer than 1st cubital; 2nd discoidal, roughly 
pentagonal; basal elongately triangular-; 1st subbasal elongately 
rectangular; 2nd also elongately rectangular but shorter ~han 

1st; apical not cleai"ly marked; anal long and narrow. Hind
'ving : Costal cell long and ,linear, ~xtending upto a little beyond 
the tniddle of wing-membrane 4

; radial, cubital and discoidal 
cells incomplete; radial, cubital, discoidal and anal nervures 
5>hort, not reaching upto the apex; ,anal lobe fairly large. 

Abdomen ~ Elongate, narrowed towar.ds apex. Tergites 2-6 
,vith semici'rcular impression. Anal segment ,vith an upcurved 
~pine. 

~. Not known. 

Jl;leasurements (in mm.) of ]swal"u rajasthanicus sp.n. 

Range_ (3 exs.) d' Holotype 
l. Total body length (without 

antennae) C. 7.0-8.0 7.00 

2. Head width with eyes 1.23-1.~ 1.23 
/' 

3. Long diameter of eye 0.70-0.90 0.70 

4. Short diameter of eye 0.50-0.57 0.50 

5 Diameter of median ocellus 0.23-0 . .25 0.23 

6. Diameter of lateral ocelli 0.20-0.23 0.20 

7. Length of- mandibles 0.50-0.53 0.50 

8. Length of forewing C. 4.2-5.0 4.2 

9. Length of abdomen C. 3.83-4.2 3,,83 

(c) Type-specimens:' Holotype: A male vide "mateiial" 
above Z.S.I. Reg. NQ. 6014/Ha, in National Zoological Collec
tions, Zoological Survey of India, Ca,lcutta. 

P(}q>{1.types: 2 males vide "material" above also in Z.S.I., 
Calcutta. 

(d) Type-locality and Distribution: India: 1'ittaria 
village, Jodhpur District, Rajasthan. 

(e) Comparison: Only t\VO other species, viz. luteus Westw. 
Hnd fasciala Sm,. of the genus Iswara are known from the 
lndian subregion from which this species can be differenciated 
ro.r its snla~ler size and for having bro\vnish abdomen (yellow 
\Vlth ferrugInous bands in llltell.~ and hlack ,yith ,vhite bands 

in fasciata). 
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Family (III) SCOLIIDAE 

Genus (4) Campsomeris Guerin 

6. Campsomeris annulata (Fabricius) 

1';93. Tiphia annulata Fabricius, J. C., Ent. Syst., 2: 225. ~. 

1897. Elis annutata: Bingham, C. T., Fauna. Brit. India (HymJ, 1: 96. 
~) J (~nec. ~ vide Betrem .1928, infra). 

1928. Campsomeris annul at a : Betrem, J. G., Treubia, 9: 67, 79, 94. 

~, 6' 
(a) lJtlaterial exanlineci.·-59 examples, colI. T G. Vazirani, 

30.iv.1958-23.v.1958, as follo,vs :-Jhapog (3 ~~); Gudha 
(S 3 i1' & 17 ~~); Bangadh (3 ~~); Na,va (5 ~~): Sambhar 

Lake (3 ~ d' , 7. ~~) ; Korsina (4 6' 6' , 10 ~~) ~ Phulera (1 ~\) 

and Lihorana (1 ~) 

(b) 11Ieasurements.-Total body length (~ 15-25 mm.; 
i1' 13-22 nlIn.) ; 'ving expanse (~ 28-40 mm.; 3 28-36 mm.). 

(c) Distl·ibution .. -Rajasthan: Bangadh; Gudha; Jhapog; 
Lihorana; Korsina; Nawa; Phulera and Sambhar Lake. Else
where: India: N. W Provinces and sou,thern India. This 
species is also kno,vn to oecuir in Sikkim, Burma, China, Malaya 
and Japan. 

-7 Campsomeris- collaris (Fabrici us) 

1775. Tiphia collaris Fabricius, J. C., Syst. Ent.: 354. 
189«7. EZis thoracica: Bingham, C. T., Faun. Brit. Ind~a (Hym.), 1: 99 

(~ nec~ var., neG 3", vide Betrem, 1928, infra). 
1397. Elis fi,mbriata: Bingham, C. T., Faun. Brit. India (HymJ" 1 : 

99. ~. 

1928. Campsomeris collaris: Betrem, J. G., Treubia, 9: 75, 79, 126, 
~, d' 

(a) Material examined.-21 examples as follows :-Coli. 

A. K. ~Jukherjee, Sambhar Lake (1 d' , 3 ~~r, 11.xi.1958; 
Gudha (14 ~~), 12-19.xi.1957; colI T G. Vazirani, Sambhar 
Lake (3 d' d' ), 21.v.1958. 

(b) lvleasurenlents.-Total body length (~ 24-28 mm. ; 
d' 15-24 mm.) ; wing expanse (~ 42-50 mm.; d' 30-40 mm.). 

(c) Distribution.-Rajasthan: Gudha ; Sambhar Lake. 
EIse,vhere : This species is very common and is known from 
almost allover the Indian subcontinent. It is also known to 
occur in Ceylon and several islands in the Indonesian group of' 
islands. l:of detailed distribution vide Betrenl (1928) 

4 
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8. Campsomeris marginella Klug 

1810. Scolia marginella Klug, F. Beitr. Naturk., II: 2, 4. d' 
1897. Elis hirsuta Bingham, C. T., Faun. Brit. India (Hym.), 1: 98. 

~, d' 
1928. Campsomeris marginella: Betrem, J. G., Treubia, 9: 135. ~, d 

(a) lUaterial examined.-l0 examples, col~. T G. Vazirani, 
24.iv. to 14.v.1958, as follows :-Gudha (4 ~.~, 2 j d' ); 

Sambhar Lake (3 ~~) ; Korsina (1 r1 ). 

(b) Measurements.-Body length (~ 10 mm.; d' 9 mm.) ; 
,ving expanse (~ 16 mm.; d' 15 mm.). 

(c) Distribution.·-Rajasthan: Gudha; Korsina and Sam
bhar Lake. hisewhere: India: Calcutta; Trivandrum. 

Family (IV) POMPILIDAE 

Genus (5) Pompilus Fabricius 

9. Pompilus analis (Fabricius) 

1781. Sphex analis Fabricius, J. C., Spec. Insect., 1: 447. 
1897. Pampilus anaZis: Bingham, C. T., Faun. Brit. India (HymJ, 1: 

150. ~, d' 
1897. Pompilus anaZis: Dalla-Torre, C. G. De, Cat. Hym., 8: 272. 

(a) IIJaterial examined.-1 ~, Kuchaman RoaQ, colI. T G. 
llazirani, 16.ii.1958. , 

(b) 111easurements.-~. Total body length 19.0 mm.; wing 
expanse 30.0 mID. 

(c) Distribution.-Rajasthan: Kuchaman Road. Elsewhere: 
rhroughout India, Ceylon, Burma and as far as Celebes. 

(d) RemOU'ks.-The species Pompilus analis was. described 
by Fabricius (1781) in Spec. Ins,eet., 1 : 447, and not in ,Ent. 
Syst., 2 : 209 as given by Bingham (1897). 

Family (V) SPHECIDAE 

Genus (6) Larra Latreille 

10. Larra erratica Bingham 

1897. Larra erratica Bingham, C. T. Faun. Brit. India (Hyrn.), 1: 199, 

~, d' 
(a) IJ1aterial examined.-l d', Gudha, coIl. T G. Vazirani, 

2!l .iv .19.!l8. 
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(b) 1Jleasurelnents.- d' Total body length 19 mm.; wing 
expanse 29 mm. 

(c) Distribution.-Rajasthan: Gudha. Elsewhere: Burma 
(Tenasserim) and Ceylon. 

(d) Remarks.-Thc species L. erl'atica ,vas described from 
Tenasserim (Burma) and Ceylon. The present record from 
Rajasthan is ne,v to India. 

Genus (7) Motes Kohl 

Subgenus Motes Kohl 

11. Motes (Motes) jaculator (Smith) 

1856. Larrada jaculator Smith, F. Cat. Hym. Ins., 4: 279. ~. 

1897. Notogonia jaculatrix: Bingham, C. T. Faun. Brit. India (Hym.), 
1: 203, ~, d' 

1897. Larra jaculator: Dalla-Torre, C. D. de, Cat. Hym., 8: 668. 

(a) klaterial examined.-1 ~, Devdyani, colI. Z.S.I. Party, 
25.iv.1957 

(b) J.l;Jeasurements.-~. Total body length 15.5 mm.; wing 
expanse 18.5 mm. 

(c) Distl'ibution.-Rajasthan: Devdyani. Elsewhere: India: 
Barrackpore ("Vest Bengal); Mussooree (Uttar Pradesh) and 
Poona tMahara~htra) Burma: Tenasserim; Pegu Hills. 

(d) Rell:arks.-Smith (1856) described this species under 
the genus Larrada. Bingham (1897) transferred it to the genus 
Notogonia Costa. Da,Ila Torre (1897) treats Notogonia as a 
synonym of Larra Fabricius whereas Muesbeck, Krombein and 
Townes (1951) treat it as a synonym of MO'tes subgenus Motes. 
We have followed the latest work of the lattler authors and 
refer this species to lllotes (Mates). 

Genus (8) Sphex Linnaeus 

12. Spbex aegyptius Lepeletier 

1845. Sphex aegyptia Lepeletier, A. L. M.; Hist. nat. Insect. Hym., 

3: 356. 
1897. Sphex aegyptius: Bingham, C. T. Faun. Brit. India. (Hym.), 1: 

245. ~, d' 
1897. Sphex aegyptius: Dalla Torre, C. G. de, Cat. Hym., 8: 413. 

(a) lllatel'ial examinecl.-2 examples (1 d' , 1 ~), Sambhar 
Lake, colI. T G. \' azil'ani, 17.v .1958. 
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(b) ~leusurements.,-Total body length (~ 33 mm. ; 
d' 23 mm.) ; 'ving expanse (~ 33 mm.; d' 42 mm.). 

(c) Distribution.,-Rajasthan: Sambhar Lake. Elsewhere: 
Other than the present record, from India, this species is known 
from Madras only. It is essentially a middle-east species and is 
kno,vll from Egypt, Syria, Arabia, Ethiopia and Mauritius. 

13. Sphex viduatus Christ 

1791. Sphex viduata Christ, J. L. Naturg. Ins., Frankfurt: 305. 
1897. Sphex viduatus: Bingham, C. T. Faun. Brit. India (Hym.), 1: 

252. ~, J' 
1897. Sphex viduatus: Dalla Torre, C. G. de, Cat. Hym., 8: .446. 

(a) Material examined.-1 ~" Gudha, colI. T G. Vazirani, 
7.iv.1958. 

(b) .d;leaslll·ements.-~. Total body length 20 mm.; 'ving 
expanse 28 mm. 

(c) Di~tribution.-Rajasthan: Gudha.' Elsewhere: This 
species has a wide distribution and is known from throughout 
India, Ceylon, China, Syria, Egypt, Gambia, Sierra Leone and 
Guinea. 

Ge~us (9) Bembix Fabr:icius 

14. Bembix orientalis Handlirsch 

1893. Bembex orientalis Handlirsch, A. Sitzungsb. Akad. wiss. wien, 

102: 737. ~, d' 
1897. Bembex orientaUs: Bingham, C. T. Faun. Brit. India (Hym.), 

London, 1: 289, ~, 6-
1897. Bembex orientalis: Dalla Torre, C. G. de, Cat. Hym., 8: 510. 

(a) JlIlaierial examined.-15 examples, colI. T G. Vazirani, 
2B.iv.1958-14.v.1958 as follows :-Na,va (1 ~); Sambhar Lake 
(1 ~) ; Lihorana (1 d', 1 ~); Gudh'a (4 ~~, 1 d'); Korsina 

(43 (1' , 1 ~) and Phulera (1 ~). 

(b) J.ltJeasurements.-Total body length (~ 12-13 m·m.; 
d' 13-15 mnl.) ; wing expanse (~ 22-23 mm.; d' 23-25 mm.). 

(c) Distribution.-Rajasthan: G-lldha·; Korsina; Lihorana; 
Nawa; and Sambhar Lake. Elsewhere: India: Be.ngal; and the 
llinlalayas. Burina : 1'cnasserinl. 
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Family (VI) EUMENIDAE 

Genus (10) Eumenes Latreille 

15. Eumenes esurlens (Fabricius) 

1787. Vespa esuriens -Fabricius, J. C. Mant. Ins., 1: 293. 
1897. Eumenes esuriens: Bingham, C. T., Faun. Brit. India (Hym.), 

1: 342. ~, J' 
1904. Eumenes esuriens: Dalla Torre, C'. G. de, Gen. Insect. 

(Vespidae): 22. 

(a) lllaterial examined.-3 examples as follows :-Coll. 
l' G. "azil'1(J;ni (11.iv.1958 to 27.iv.1958); Gudha (2 d' d' ); 
coIl. R. K. Bhatnagar, 8.vii.1960, Bishalpur (1 ~) 

(b) Jl;Jeasurements.-Total b01dy length (~ 18--20 mm.; 
(3 16-18 mm.) ; "~ing expanse (~ 34-37 mm.; d' 28-32 mm.) 

(c) Distribution.-Rajasthan: Bishalpur and Gudha. EIse
,vhere : This species is ,videly distributed in India and is kno\vn 
from Burnla also. 

Family (VII) VESPIDAE 

Genus (11) Pollstes Latreille 

16. Pollstes hebraeus (Fabricius) 

1';87. Vespa hebraea Fabricius, J. C., Mant. Ins., 1: 292. 
1897. Polistes hebraeus: Bingham, C. T., Faun. Brit. India (Hym.), 

1: 398.~, ~ 
1904. Polistes hebraeus: Dalla Torre, C. W. de, Gen. Insect. 

(Vespidae): 70. 

(a) Material exatmined.-17 examples as follows :-coll. 
K. K. Tiwari and S. Biswas, 14.i.1958, Mohangarh (1 ~) ; coll. 
l' G. Vaztr.ani 16.ii-18.iv.1958, Gudha (9 ~~, 1 ~ ), Kuchamon 
Road (1 ~),- Korsina (2 Q~); colI. A. K. 111u,kherjee, 21.v.1958, 
Sambhar Lake (3 ~ ~ ) 

(b) 1I1easurements.--Total body length (~ 20-24 mm. ; 
~ 13-16 mm.) ; wing expanse (~ 46-48 mnl.; ~ 36-40 mm.). 

(c) Distribution.-Rajasthan: Gudha; Korsina; Kuchamon 
Road; Mohangarh'; and Sambhar Lake. Elsewhere: This 
species is common throughout India and Burma. It is also 
known from Persia, Arabia, Egypt in the Middle East ~nd Isle 
of France. 
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Family (VItI.) APIDAE 

Genus (12) Megachile Latreille 

17 Megachile amputata Smith 

1857. Megachile amputata Smith, F., J. Proc.Linn.Soc.Zool., 2: 45. ~. 

1896. Megachile amputata: Dalla Torre, C.G.de, Cat.Hym., 10: 418. 
1897. Megachile amputata: Bingham, C. T., Faun.Brit. India (Hym.), 

1: 484. ~. 

1911. M egachiZe amputata: Friese, H., Das Tierr., 28: 294, 299. ~. 

(a) Material examined.·-5 ~~, Gudha, coIl. T G. Vazirani, 
8.iii-26.iv.1958. 

(b) Measurements.-~. Total body length 14-15 mm. ; wing 
expanse 18.5-20 mm. 

(c) Distribution.-Rajasthan: Gudhalo Elsewhere = Sikkim; 
Tenasserim (Burma) and BO'rneo. 

18. Megachlle creusa Bingham 

1398. Megachile creusa Bingham, C.T., J.Bombay nat.Hist. Soc., 12(1): 
125. ~. 

(a) Material examined.-15 ~~, Gudha, coIl. T G. Vazirani, 
26.iv.1958. 

(b) Measurements.-~: Total body length 11-12 mm. , wing 
eXp'anse 15.5-17 mm. 

(c) Distribution.-Rajasthan: Gudha. Elsewhere: India: 
Deesa (Gujarat). 

(d)· Remarks.-This species is not catalogued by Friese 
(1911). 

19. Megachile lanata (Fabricius) 

1793. Apis Zanata Fabricius, J. C. Ent.Syst., 2: 335. 
1896. MegachiZe lanata:· Dalla Torre, C.G.de, Cat.Hym., 10: 435. 
1897. Megachile lanata: Bingham, C. T. Faun.Brit.lndia (Hym.), 1: 

483. 
1911. MegachiZe lanata: Friese, H,. Das Tierr, 28: 297, 305. 

(a) It1aterjaf examined.-l ~, Udaipur, colI. K. S. Kushwaha, 
15·.ii.1968. 

(b) Measurements.-~. Total body length 14 mID.;· ,ving 
expanse 21 mm. 

(c) Distribution. - Rajasthan: Udaipur. Elsewhere: 
Throughout India, Burma and Cerlon. 
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Genus (13) Anthldium Fabricius 

20. Anthildlum orientale Bingham 

1897. A nthidium orientale Bingham, C. T. Faun.Brit.India (Hym.), 
1: 495. ~. 

1911. Anthidium orientale: Friese, H., Das Tierr., 28: 405, 407. ~. 

(al) it/aferial examined.-4 ~~, Jodhpur, coIl. B. Biswas, 
) 4.xii.1956. 

(b) Measuremenlfs.-~. Total body length 7-7.5 mm. ; ,ving 
expanse 10-10.5 mm. 

(c) Distribution.-Rajasthan: Jodhpur. Elsewhere: It is 
kno,vn only from Tenasserim (Burma) 'fhe present record is 
ne,,' to India. 

21. An.thldlum pulchellum Klug 

1832. Anthidium pulchellum Klug, F., Symb.Phys.,Insect.dec. 3, 
pI. xxviii, fig. 11. ~. 

1896. A nthidium pulchellum: Dalla Torre, .. C.G.de., Cat. Hym., 10 : 
468. 

1897. Anthidium pulchellum: Bingham, C. T., Faun.Brit.India, (Hym.), 

1: 493. d'. 
1911. Anthidium (Anthidium) pulchellum: Friese, H., Das Tierr'J 28: 

331, 352, 404. ~. 

(a) Material examined.-6 examples, colI. T G. Vazirani, 
6.iv-17.v.1958, as follows :-Gudha (4 ~~); Lih'orana (1~); 

Ph'ulera (1 d' ). 
(b) Jt;leasurements.-Total body length (~ 10 mm.; 

if 9.5 mm.) ; wing expanse (~ 18 mm. ; d' 17 mm.). 
(c) Distribution.-Rajasthan: Gudh'a; Lihorana; Phulera. 

EIse,vhere: India: Bombay. AlsO' Egypt; Nubia (Sudan) and 
Arabia. 

Genus (14) Ceratlna Latreille 

22. Ceratina vlrldisslma Guerin 

1845. Ceratina viridis Guerin (nee. Latr.), Icon.Regn.A nim., Insect.: 
449, pI. 73, fig. 6. 

1896. Ceratina viridissima: Dalla Torre, C.G.de. Cat. Hym., 10: 201. 
1897. Ceratina viridissima: Bingham, C.T., Faun.Brit.India (Hym.), 

1: 501.~, d'. 
(a) Alalerial examined.-28 ex-amples~ colI. T G. Vaziralli, 
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24.iv-17.v.1958, as follo\vs :-Gudha (11 ~~); Nawa (1~); 
Jhapog (1 ~); Lihorana (1 ~); Kuni (6 ~~); Devdyani (2 ~~) 

and Phulera (6 d' d' ),. 

(b) IJleasurements.-~, d' Total body length 8-10 mm. ; 
\ving expanse 16-17 mm. 

(c) Distribution.-Rajasthan: Devdyani; Gudha; Jhapog; 
Kuni; Lihorana; Nawa; Phulera. Elsewhere: Throughout 
India, Burma and Ceylon; also China and Malacca. 

Genus (15) Coelioxys Latreille 

23. Coelioxys ,fuscipennils Smith 

1854. Coelioxys juscipennis Smith, F. Cat.Hym.B.M.Ins., 2: 266. ~. 
1896. Coelioxys fuscipennis: Dalla Torre, C.G.de. Cat. Hym., 10: 487. 
1897. Coelioxys fuscipennis: Bing~am, C.T., Faun.Brit.India (Hym.), 

1: 511. ~. 

(a) Material examined.-5 ~~, Gudha, coIl. T. G. Vazirani, 
25-27.iii.1958. 

(b) Measurements.-~. Total body length 12-13 mm. ; 'ving 
expanse 21-23 mm. 

(c) Distribution,i-Rajasthan: Gudha. EIse,vhere: India 
and Bu·rma. 

Genus (16) Anthophora Latreille 

24. Anthopbora confusa Smith 

1854. Anthophora confusa Smith, F., Cat.Hym.B.M., 2: 337. ~. 

1897. Anthophora confusa': Bingham, C. T., Faun.Brit.India (Hym.), 

1: 528. ~, 3-
(a) Material examined.-8 e){amples, coll T G. Vazirani, 

6.iv .1958-14.v .1958, as follo\vs :-Gudha (3 d' d' , 2 ~~) ; 
Sambhar Lake (1 d' ) and Korsina (1 d' , 1 ~) 

(b) Measurements.-Total body length (~ 13-15 mm.; 
d' 11-12 mm.) ; wing expanse (~ 23-26 mm. and ,if 21-23 mm.). 

(c) Distribution.--Rajasthan: Gudha; Korsina; Sambhar 
L'ake. Else,vhere: India: Barrackpore; Bombay; Ladak. Also 
Sikkim and Burma. 

25. Anthophora niveocincta Smith 

l854~ Anthophora niveo-cincta Smith, F., Cat.Hym.B.M., 2: 337: ~, 
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1897. Anthophora niveo-cincta: Bingham, C. T., Faun.Brit.1ndia 
(HymJ, 1: 527-528. ~. 

(a) Alaterial examined.-9 ~~, colI. T G. l"azirani, 27.ii-
17.v.1958, as follo\vs :-GUJdha (2 ~~); Nawa 1~); Bangadh 
(2 ~~) ; Lihorana (1 ~) ; Phulera (1 ~) and Korsina (2 ~~) 

(b) Measurements.-~. Total body length 12-14 mm. ; \ving 
expanse 22-25 nlm. 

(c) Distribution.,-Rajasthan: Bangadh; Gudha; Lihorana; 
Nawa; Phulera. Elsewhere: Smith (1854) gave the distribution 
"India" only, since then no definite distribution of the species 
l1as been given by· any ,Yorker. 

Genus (17) Xylocopa Latreille 

Subgenus Ctenoxylocopa Michener 

26. Xylocopa (Ctenoxylocopa) fenestrata (F:abricius) 

1798. Apis fenestrata Fabricius, J .C., Ent. Syst., Suppl. 3: 273. 0' 
1896. Xylocopa fenestrata: Dalla Torre, C.G.de., Cat.Hym., 10: 210. 
1897. Xylocopa fenestrata: Bingham, C.-T., Faun.Brit.India (Hym.), 1: 

535, 536, 539. ~, d 
1963. Xylocopa (Ctenoxylocopa) fenestrata: Hurd, P. D. and Moure, 

J. S. Univ.Calif.Publ.(Ent.), 29: 175. ~, ~ 

(a) klaterial examined.-33 examples as follows :-coll. 
l' G. Vazirani, 19.iii. to 13.v.1958, Gudha (15 ~~) ; Phulera (1 ~) ; 
Korsina (1 ~,2 ~~) ; Na\va (1 ~) ; Sambhar Lake (9 ~~, 1 d' ). 
colI. Motilal, 9.viii.1962, Doli Village (1 ~) 

(b) ftfeasurements.-Total body length (~ 22-24 mm.; ~ 

21-22 mm.) ; 'ving expanse (~ 46-50 mm.; C1' 44 mm.). 
(e) [Jistribution.-Rajasthan: Doli village; Gudha ; Korsina ; 

Lihorana; Na\va; Phulera; Sambhar Lake. Elsewhere: This 
species is very COlnmon allover India and is also known from 
Nepal, Pakistan, Burma, Ceylon, Celebes (?), Mesopotamia, 
Mauritius, Madagascar, Iran and Indo-China (?) It is also 
J'ecorded from Br~zil (Hurd & Moure, 1961). 

Subgenus Koptortosoma Gribodo 

27 Xylocopa (Koptortosoma) aestuans (Linnaeus) 

1758. Apis aestuans Linnaeus, C., Sys.Nat., 1 ed. X: 579. ~. 
1896. Xylocopa aestuans: Dalla Torre, C.G.de., Cat.Hym., 10: 202. 

5 
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1897. Xylocopa aestuans: Bingham, C.T., Faun.Brit.India (HymJ, 1: 
540. ~, d' 

1963. Xylocopa (Koptortosoma) aestuans: Hurd, P. D. and Mou~e, J. S. 
Univ.Calif.Publ.Ent., 29: 273. ~, d'. 

(a) A1aterial examined.-l1 e~amples, cooll. T G. Vazirani, 
1-31.v.1958, as follows :-Sambhar Lake (2 ~~); Gudha (4 ¥~, 
4 d' d' ) ; Korsina (1~). 

(b) Measurements.-Total body length (~21-23 mm.: 
d' 20-22 mm.) ; \ving expanse (~ 46-48 mm. ; d' 42-46 mm.). 

(c) Distribution.,-Rajasthan:, Gl:ldha; Korsina; Sambhar 
IJake. Else\vhere : Throughout India, Nepal, Pakistan, Ceylon, 
Burma and extends to the Malayan region in the East. It is also 
kno,vn from Egypt, 'Arabia, Sokotra and Senegal. 

Genus (18) Apis Linnaeus 

The genus Apis Linn. ,vas divided up into genera Megapis 
,vith Apis dorsata Fabr. as the type and Micrapis \vith Apis 
florea Fabr. as the type by Ashmead (1904, pp. 120, 122). More 
recently Muesbeck, Krombein and Townes (1951, p. 1255) have 
again put Megapis and Micrapis under Apis Linn. and here we 
have folIo"red the latter authors. 

28. Apis dorsata Fa.bricius 

1793. Apis dorsata Fabricius, J.C., Ent.Syst., 2: 328. 
1896. Apis dorsata: Dalla Torre, C.G.de., Cat.Hym., 10: 589. 
1397. Apis dorsata: Bingham, C. T., Faun.Brit.India (Hym.), 1: 557. 

~, d' & ~. 
J904. Megapis dorsata: Ashmead, A., Proc.Ent.Soc.Wash., 6: 120. 

(a) Material examined.-20 examples as follows :-coll. 
l' G. Vazirani, 10.iv.1958, Phulera ,(10' ~~, 5 d' d' ,4 ~ ~ ); coll .. 
it [(. Datta, 6.iii.1962, Sardar Samad (1 ~). 

(lJ). J.1Jeasurements.-Total body length (~ 18-21 mm.; 
d' 16-1 i mm.; ?/ 16-18 mm.) ; "ring expanse (~36-37 mm. ; 
d' 32-33 mm.; ~ 30-35 mm.). 

(c) Distribution.-Rajasthan: Phulera; Sardar Samand. 
Elsewhere : Throughout India, Burma and Ceylon. Distribution 
('xtends to the Malayan region to Java and China. 

29. Apl~ florea Fabricius 

1787. Apis florea Fabricius, J. C., Mant.Ins., 1: 305. 
1896. Apis florea: Dalla Torre, C.G.de., Cat.Hym.~ 10; 59t 



CHHOTANI & RAY: Fauna of Rajasthan, Hymenoptera 35 

1897. Apis florea: Bingham, C. T., Faun.Brit.India (Hyrn.), 1: 559. 
1904. IHicrapis /lorea: Ashmead, A., Proc.ent.Soc. Wash., 6: 120. 

(a) Material examined.-17 examples, coll. T G. ·Vazirani, 
6.i.1957 to 19.v.1958 as folIo,vs :-Bikaner (1 ~ ); Kuchaman 
Road (2 ~~) ; Gudha (3 6' 6' , 3 ~ ~ ) ; Jhapag (1~); Sambhar 
Lake (2 ~~) ; Phulera (2 ~~) ; Korsina (1 ~, 2 ~~) 

(b) l1Ieasurements.-Total body length (~ 13 mm.; (f 

12 mm.; ~ 8 mm.); ,ving expanse (~24 mm.; d' 24 mm. ; 
~ 16 mm.). 

(c) Distribution.,-Rajasthan: Bikaner; Gudha; Jhapag; 
KorsinB. ; Kuchamon Road; Phulera ; Sambhar Lake. Elsewhere: 
It is the common small honey-bee and is distributed throughout 
the Indian sub-continent. It is also kno,vn from Ceylon, Malaya 
and Java. 

Family (IX) FORMICIDAE 

Genus (19) Dorylus Fabricius 

Subgenus TyphJopone Westwood 

30. Dorylus (Typhlopone) labiatus Shuckard 

1840. Dorylus labiatus Shuckard, W. E., Ann.Mag.nat.Hist.Soc., 5: 
319. ~. 

1903. Dory Ius labiatus: Bingham, C. T., Faun.Brit.1ndia (HymJ, 2· 

2. d', ~ 
1910. Dorylus (Typhlopone) labiatus: Emery, C., Gen.lns., Fasc., 102: 

13. 

(a) Material examined.-10 examples as follows :-coll. 

Z. S. 1. Party, 16.vii.19-66, Sriganganagar (3 ~ 'lJ ); colI. A. K. 
1Ilukherjee, 24.xii.1957, Sambhar Lake (2 (f 3' ); colI. K. [(. 

Tiwari & S. Biswas, 14.i.195S, Mohangarh (1 d' ); colI. T G. 
l'azirani, 9.iv.1958 to 23.v.195S·, Jbapag (1 (J' )? Lihorana (1 c1'), 
Mani Lake (2. t 3' ). 

(b) l'rleasurements.-Total body· length (d' 30-33 mnl.; 

~ 2.5-6.8 mm.) ; 'ving expanse ( (f 36.5-42 mm.) 
'(c) Dislribution.-Rajasthan: Jhapag; Lihorana ; Mani 

)jake; Mohangarh; Sambhar Lake; Sriganganagar. Elsewhere: 
This species is kno,vn from ,vhole of the Indian subcontinent. 

Subgenus Alaopone Emery 

31 Dorylus (Alaopone) orientalEs Westwood 

la35~ Dorylus orientalis Westwood, J. 0., P.Z.S., 5: 72. Q'. 
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1903. Dorylus orientalis: Bingham, C. T., Faun.Brit'.India. (Hym.), 

2: 4. d', ~. 
1PIO. D01'ylus (Alaopone) orientalis: Emery, C., Gen.lns., Fasc., 102: 

15. 
(a) Material examined.-9 examples as follo,vs :-coll. 

K. K. Tiwari & S. Biswas, Phalodi, 17.xi,1957 (1 d' ), '1 Condo
neer, 12.iii,1958 (5 3' d' ); colI. T G. Vazira.ni, 31.v.1958, 
Sambhar L'ake (1 d' ); colI. J S. Bhatti, 9'.xi.1960, Rampura 

(2 ~ ~ ) 
(b) 1l1eusurements.-Total body length (0' 17-23 mm. ~ 

~ 2.5-6 mm.) ; 'ving expanse ( C! 33-35 mm.). 
(c) Distribution. - Rajasthan: ? Condoneer; Phalo'di; 

Sambhar Lake; Rampura. Elsewhere: This species is known 
from throughout India, Burma and Ceylon, also extends into 
Malaya, Borneo, Sumatra and Java in the East. 

Genus (20) Sima Roger 

Subgenus Sima Roger 

32. Sima (Sima) rufonlgra (Jerdon) 

lH51. Eciton rufonigra Jerdon, T. C., Madr.J.Lit.Soc., 15: 111. 
1903. Sima rufonigra : Bingham, C. T., Faun.Brit.India (Hym.), 2: 

108.~, ~. 
1921. Sima (Sima) rujonigra: Emery, C., Gen.Insect., Fasc., 174A: 23. 

(a) Jlaterial examined.-4 examples :-coll. B. Biswas, 
21.xii.1956, Bhagat Ki Kothi (2 ~ ~ ); and Z. S. I. Party, 
8.xi.1960, Kasli (2 ~~). 

(b) Measu,rements.- ~ Total baldy length 9-10 mm. 
(c) Dislribution.-Rajasthan: Bhagat Ki Kothi; KasH. 

Elsewhere : This species is kno"'n from throughout the main 
J ndian land. 

Genus (21) Crematogaster Lund 

Subgenus Acrocoella Mayr 

33. Crematogaster (Acrocoelia) brunnea sub.sp. 
contemta Mayr 

1878. Cre'lnastogaster contemta Mayr, G'
f 

Verh,ZooZ.1)ot.Ges,Wein, 
28: 681, 685. ~ 
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1903. Cremastogaster contemta : Bingham, C. T., Faun.Brit.India 

(Hym.), 2: 130. ~. 
1922. Crematogaster (Acrocoelia) brunnea sub.sp. contemta; Emery, 

C., Gen.Insect., Fasc. 174B: 150. 

(a) Material examined.-8 ~ ~ as follows :-coll. B. 
Biswas, Jhunjhunu (2 ~ ~ ), 2.xi.1960; colI. Z. S. I Party, 
Netro village (2 ~ ~ ), 22.ii.1961 ; coIl. A. K. Datta, Mandor 
Garden (2 ~ ~ ), 19.ii.1961 ; call. R. C. Sharma, Basri village, 

(2 ~ ~ ), 9.viii.1962. 
(b) l\1leasurements.·- ~ Total body length (3.5-4.0 mm.) 
(c) Distribution.-Rajasthan: Basri village; Jhunjhunu; 

Mandor Garden; Netro village. Else,vhere: This species is 
l'ecorded from Bengal, Western India and Ceylon. 

Genus (22) Meran.oplus Smith 

34. Meranoplus bicolor (Guerin) 

1838. Cryptocerus bicolor Guerin-Meanville, F. E., Cuv.lconogr.Regn . 
.. 4 nim.lns., 7: 425. 

1903. Meranoplus bicolor: Bingham, C. T., Faun.Brit.India (Hym.), 2: 

168.~, 6' J ~. 
1923. MeranopZus bicolor: Emery, C., Gen.lnsect., Fasc. 174B: 228. 

(a) Material examined.-7 ~ ~ , Pokran, colI. K. K. TiwQl'i 
& S. Biswas, 22.xi.1957 

(b) Measurements.- ~ Total body length 3.5-4 mm. 
(c) Distribution.-Rajasthan: Pokran. Elsewhere: This 

species is known from throughout the Indian subcontinent and 
extends to the Malayan ~ubregion in the East. 

(d) Remarks.-Bingham (1903) mentions that this speeies 
avoids the hot and dry plains in N W Provinces, Panjab and 
Central India. The present record from Pokran (District Jaisal
mer), ,vhich is one of the driest places in India, is of ecological 
importance .. 

Genus (23) Monomorium Mayr 

Subgenus Xeromyrmex Emery 

35. Monomorium (Xeromyrmex) salomonis indica Forel 

1902. lHonomorium salomonis race indicum Forel, A. Re v.Suisse Zool., 

10: 213. ~, ~, J'. 
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1903. Monomorium indicum: Bingham, C. T., Faun.Brit.India (Hym.), 

2: 205. ~, d'; ~. 
1922. Monomorium (Xeromyrmex) salomonis sUb.sp. indica; Emery, C., 

Gen.Insect. Fasc. 174B: 178. 

(a) Material .examined.-13 ~ ~ as follows :-coll. T G. 
l'uzirani, 31.v.1958, Korsina (1 ~ ); colI. B. Biswas, 21.viii
lO.ix.1960, Nokh (7 ~ ~ ); colI. R. K. Bhatnagar, 28.xii.1960, 
}{olayat (2 ~ ~ ); colI. A. K. Datta, 20.xii.1961, Kotra (3 ~ ~). 

(b) Measurements.- ~ Total body length' 3-4 mm. 
(c) Distribution.-Rajasthan: Kolayat; Korsina; Kotra; 

Nokh. Elsewhere: This species is very common throughout 
India and Burma. 

Genus (24) Pheidole Westwood 

Subgenus Pheildale Westwood 

36. Pheidole (Pheidole) sulcati·ceps· Roger 

1863. Pheidole sulcaticeps Roger, J. Berl.ent.Zeit., 7: 193.. ¥, ~, J', 
~. 

1903. Phidole sulcaticeps: Binghanl, C. T., Faun.Brit.India (Hym.), 

2: 251. 1/., ~ 
1921. Pheidole (Pheidole) subcaticeps: Emery, C., Gen. Insect., Fasc. 

174A: 94. 

(a.) A1aterial examined.-l0 1/.1J., Jaisalmer., cOllI. K. K. 
1'iwari and S. Biswas, 25.xii.1957 

(b) lJleasul'ements.- ¥ l'ota1 body length 4.5-5 mm. 
(c) Dislribution.-Rajasthan: Jaisalmer. Elsewhere: This 

species is known· froDl Bengal, and western India. 

Genus (25) Messor Forel 

37 Messor barbarus himalayana Forel 

1902. Stenamma (Messor) barbarum race himalayanum Forel, A., 
Rev.Suisse Zool., 10: 220. ~, d', ~. 

1903. Messor himalayanus: Bingham, C. T., Faun.Brit.India (Hym.), 2: 
279. ~, if, ~. 

1921. Messor barbarus himalayana: Emery, C., Gen.lnsect., Fasc. 
174A: 70. 

(a) lvlaterial .examined.-41 examples as follo,vs :-coll. 
B. Biswas, 10.xL1956, 26.xi.1956, Devdyani Kyars (6 ~ ~ ) ; 
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Bundi Nadi (6 ~ ~ ) ; colI. Z.S.l.Party, 18.xii.1956, 23·.xi.1956, , 
11.i.1957, Jodhpur (12 ~ ~ ); Kishangarh (5 ~ ~ ); Bikaner 
(4 ~ ~ ) ; A. K. JtJuklzerjee colI., 16.xi.1957, Gudha (8 ~ ~). 

(b) J.lleasuremen,ts.- ~ Total body length 7.5-8.5 mm. 
(c) DistributioflJ-Rajasthan: Bundi Nadi; Bikaner; 

Devdyani Kyars; Gudha; Jodhpur; Kishangarh. Else\vhere: 
This species is recorded from Dharamsala (H.P.) and the Tons 
valley (U.P.) in "India and Quetta in Pakistan. 

Genus (26) Acantholepis Mayr 

38. Acantholepis frauenfeldi (Mayr) 

1855. Hypoclinea frauenfeldi Mayr, G., Verh.zool.-bot.Ver.Wien, 1855: 

378. ~. 

1903. Acantholepis frauenjeldi: Bingham, C. T., Faun.Brit.India~ 
(Hym.), 2: 315, 316.~, ~. 

1925. Acantho'£epis frauenfeldi: Emery, C., Gen.lnsect., Fasc. 183: 
23, 25. 

(a) lUaterial examined.-10 examples as follo,vs :-coll. 

J S. Bhatti, ,9.xi.1960, Bishalpur (5 ~ ~ ); coiL N 1Jtlajulnder 

and R. N Bhargava, 9.vi.1962, Palidung (5 ~ ~ ). 
(b) Measurements.- ~ Total body length 3-3.5 ll101. 

(c) Distribution.-Rajasthan: Bishalpur; Palidung. EIse
\vhere : India: Barrackpore ('Vest Bengal) but is chiefly confined 
to hilly regions. It is also known from southern Europe and 
northern Africa. 

(d) ReIn arks .-According to Bingham (1903), this species is 
l'h.iefly confined to hilly -areas of the Indian subcontinent. Its 
record from Barrackpore (\V Bengal) a.nd the present distribu
tion in conlparatively dry areas of Rajasthan shows its adjust
ment to different ecological conditions. 

Genus (27) Camponotus Mayr 

Subgenus Tanaemyrmex Ashmead 

39. Camponotus (Tanaemyrmex) compressus (Fabricius) 

1787. Formica compressus Fabricius, J. C., Mant.Ins., 1:· 307. ~. 

1903. Camponotus compressus: Bingham, C. T., Faun.Brit.India--

(Hym.), 2: 351. ~, 0', ~. 
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1f!25. Camponotus (Tanaemyrmex) compressus: Emery, C., Gen.Insect., 

Fasc. 183: 98. 

(a) Material examined.-40 examples as follows :-coll 
Z.S.I .Party, 25.iv .195 7 , Devdyani Kyars (3 ~ ~ ) ; colI. K. K. 
Tiwari and S. Biswas, 4.i.1958, Biprasa.rh (4 ~ ~ ); colI. T G. 

Vazirani, 9.iv.1958, 13.vi.1958, Jhapog (4 ~ ~ ), Gudha (3 ~ ~ ); 
coIl. A. K. Mukherjee, 6.vii.1958, Gudl1a (8 ~~) ; coIl. J. S. 

Purobit, 17.iii.1961, Kuni (4 ~~, 4 ~ ~ ); colI. K. C. Kansal, 
27.vi.1961, Patodi .House (4 00); colI. Motilal, 9.viii.1962, 
Ph,ulera (3 0 0, 3 ~ ~ ). 

(b) Measurements.·-Total body length (~ 10-13 mm.; 
o 14-18 mnl.; ~ major 10·-16 mm.; ~ minor 6-10 mm.) ; wing 
expanse (~ 8.5-12.5 mm.; 3' 7.5-10.5 mm.). 

(c) Distribution.-Rajasthan: Biprasar; Devdyani Kya,rs ; 
fiudh'a; Jhapog; Kuni; Patodi House and Phulera. Elsewhere: 
rhis species is very common in India, Burma and Ceylon. It is 
also known to occur in Russia, Arabia a,nd Africa. In the East 
its distribution extends to the Malayan subregion. 

Genus (28) Cataglyphis Forster 

40. Cataglyphig bicolor setjjpes (Forel) 

(Text-fig. 4) 

1894. M yrmecocystus viaticus race setipes Forel, A., J .Bombay nat. 

Hist.Soc., 8: 401. ~. 

1903. Myrmecocystus setipes: Bingham, C. T., Faun.Brit.India (Hyrn.), 

2: 31~. ~ 
1925. Cataglyphis bicolor setipes : Emery, C., Genera Insect., Fasc. 

183: 266. 

(a) Nlaterial examined.-(i) One 0 and 7 ~ ~ in spirit, in 
u vial, co~l. B. Biswas, 21.i.1957, Sardarshahr, Chum District, 
Rajasthan. ·(ii) 10 ~ ~ colI. B. Biswas) 25.x.1956, Sanodia; 
3 ~ ~ coIl. K. K. Tiwari and S. Biswas, 14.xii.1957, Jhapog ; 6 ~ ~ 
coll. T.- G. Vazirani, 16.v.1958, Phulera; 5 ~ ~ colI. A. K. Datta, 
31.i.1961, Bika.ner; 2 ~ ~ colI. K. K. Mall(JJjan, 24.ix.1964, Nawa. 

(b) Description of unknown Adult Male.-The male and 
the female of this species \vere so far unkno\vn. We have got a 
male associated \vith several ,vorkers in a collection from 
Sardarshahr vide "Material (i)" above and is described below. 

tJ Head and thorax black; antennae, mandibles, pedicel 
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HUrl legs dark bro\vn; stigma, some veins of fore,ving and 
abdomen dark bro\vn but some\vhat paler. Head-c.apsule with 
long, thin, recumbent pilosity; mandibles and clypeus with 
thick, bristle-like hairs, the clypeus with a ro\v of bristles along 
anterior margin an(1 a fe\v on body ; th'o~ax, pedicel, coxae of 
legs a·nd abdominal sternites ,vith thin and long hairs, as on 
head; tergites apilose dorsally but with a few short hairs on 
lateral sides. Thoracical pleurites, median segment a.nd coxae 
,vith thin, suppressed pilosity also; femora ,vith slhort brist-like 
hairs; tibiae and tarsi ,vith several short spines. Head and thorax 
with fine and minute punctation; abdomen with still finer 
punctation, so as to look smooth. 

Head.-Head-capsule broadly oval; widest in the region of 
eyes; sides narrowing in front and weakly incurved ; sunken in 
tIle region of antennae, and in front of median ocellus; with a 
thin groove running from median ocellus to the b-ase of clypeus, 
\videning gradu1ally from a little before the insertion of antennae. 
Eyes long and ova.} ; diverging outwardly in front, when viewed 
from above. Median ocellus a little larger than the lateral ones. 
Clypeus transversely oval; widest in the middle a.nd appreciably 
narro\ved laterally. Mandibles somewhat sickle-shaped, sharply 
pointed at a.pex ; dentition not clear. Antennae broken in the 
single specimen available; only 8 basal segments of right 
antenna present; scape thin and long, equal to first six segments 
of flagellum; segnlents 'Of flagellum long and narrow. Maxillary 
palpi 6-jointed; segments 3 and 4 subequal and longest. Labial 
palpi 4 jointed. 

Tllorax.-Pronoturo flat; extending laterally upto about 
base of the 'vings. Mesonot'Wll gibbous; with two lateral and a 
median narro,v, longitudinal, groioves; scutellum swollen and 
raised. l\tleta~lotum short. Median segment quadrate and large. 

Legs.-IJong and strong; femora long, cylindrical, narro\v
ing ill front; tibia long, cylindrical, ,vith several spines on inner 
side; larsi broken, 3 basal joints present, with several spines; 
ela,vs simple, thin, long and abo1ut the length of 4th tarsal joint; 
tIle latter shortest of the 3 joints. 

lllings.-,\Vil1gs transparent; veins strong and prominent. 
Fore,,"ing : Stigma dark bro,vn ; veins in apical half dark bro,vll, 
paler in basal half. Stigma elongate. Costal cell long and 
narro\v; radial elongately triangular; cubital subtrapezoidal; 
1st discoidal absent; 2nd discoidal large; medial elongately 
triangular; sublnedial conlplete, oval, long and narro\v; apical 

6 
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elongate. Costa (c) fairly prominent, running along anterior 
margin upto the stigma. Radial + subcosta (R + Sc) fused, 
thick and running close to and parallel with costa upto the 
stigma. R + Sc giving off Radia,l Sector 1st free abscissa a little 
before the stigma to meet mediocubital arising from anterior 
cubitus (CuA). Median and cubitus f'UlSed proximally; median 
first a,nd s~cond free abscissae abSjent, 3rd abscissa forming the 
posterior side of the cubital cell and 4th running upto the distal 
Inargin. CuA running obliquely towards posterior margin. Anal 
close to the posterior ma,rgin, forming a long anal cell. 

Text-fig. 4. Cataglyphis bicolol' setipes (Forel). Adult male in dorsal 
view. 
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Hind wing.-Snlaller th'an forewing; venation thick, paler 
than in forewing; anterior costal margin with a row of small 
hooks (hamwli), 17 in number. Costa (C) along the anterior 
nlargin; R + Sc (1) thick running parallel with costa upto 
about half of wing membrane and enclosing a long and na·rrow 
('ostal cell. Median + Anterior cubitus fused, separating a little 
before the middle, the upper branch (called here the median) 
~onnecting up \vith R + Sc by a small stub and then running 
close to the a.nterior margin upto the distal end. AnterioT C'ubitus 
lunning obliquely to posterior margin. Anal ending at about the 
proximal third of \ving-membrane. 

Abdolnen.-Pedicel subquadrate; spiracle or pedicel raised. 
~o\bdomen broadly o\'al. Genitalia very large. 

(c) ll'Ieasurelnents (in mm.).-
(i) Male: 
1. Total length c 12.5 
2. Wing expanse c 20.0 
3. Length of head (Le., length upto base 

of mandibles) 1.67 

4. Width of head across the eyes ... 2.23 
5. Width of head at base of mandibles L6 

6. Long diameter of eye' 0.73 

7. Short diameter of eye 0.57 

8. Diameter of median ocellus 0.17 
9. Diameter of lateral ocellus 0.13 

10. Length of mandibles 0.93 
11. Length of forewing 8.6 
12. Length of hindwing 6.0 

(ii) Worker: 
Total body-length 10-12 mm. 

(d) Distribution.-Rajasthan: Bikaner; Jhapog; 
Phulera; Sardarsharh and Sanodia. EIse"rhere: India: 
Provinces; Punjab and Central India. Also extending to 
the West. 

Family (X) CHRYSIDIDAE 

Genus (29) Stilbum Spinola 

41 Stilbum cyanurum amethystlnum (Fabr.) 

1775. Chrysis ame~hystina Fabricius, J. C., Syst.Ent.: 359. 

Na\va; 
UniLed 

Iran to 

1903. stilbu'm cyanurum: Bingham, C. T., Faun.Brit.India (Hym.), 

2: 433-434.~, o. 
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1951. Stilbum cynurum amethystinum: Muesbeck C.F.W., Krombein, 
K. V. and Townes H. K., U.S.Dept.Agric.MQnogr., No.2: 725. 

(a) Material examined.-4 examples as follows :-coll. 
1. G. Vazirani, 18.iv.1958, Patodi House (2 ~¥) ; colI. A. K. Datta, 
~.viii.1961, Basri \tillage (1" 0' ) ; coIl. R. N. Bhargava, 2.ix.1961, 

Paota {1 ~). 

(b) Measurements.-Total body length (~ 10.5-16 mm.; 
~ 9.5-12 mm.) ; ,ving expanse (~ 16-20 mm. ; 0 19-27 mm.). 

(c) Distribution.-' Rajasthan: E·asri Village; Paota; Patodi 
House. Elsewhere : This species is kno,vl1 from throughou~ t~e 

world. 

Family (XI) ICHNEUMONIDAE 

Genus (30) Xanthopimpla Saussure 

42. Xanthopimpla api}cfpennis (Cameron) 

1899. Pimpla apicipennis Cameron, P., Mem. & Proc.Manch.Lit. 

Phil.Soc., 43 (3): 161. ~. 
1913. Xanthopimpla trijasciata: Morley, C., Fauna Brit.India (Hym.), 

3: 119. (In "Part"). 
1961. Xanthopimpla apicipennis: Townes, H., Townes, M. and Gupta, 

v. K., Mem.Amer.ent.lnst.J No.1: 50. 

(a) MOJterial examined.-1 example, Gudha, colI. T G. 
Vazirani, 19.iii.1958. 

(b) ll'leasurements.-Total body length 9.5 mm.; wing 
expanse 15 mnl. 

(c) Distribution.-Rajasthan: GllIdha. Elsewhere: India: 
~ssam (Khasi Hills) and Nicobar Islands. Also Sikkim; Nepal 
(Thamaspur), Ceylon (Kandy and Wattamulla); Burma 
(Mandalay), Singapore and Ne,v G·uinea. 

(d) Relnal'ks.-The species X. apicipennis Cameron was 
described from Khasi Hills, Assam, India. Morley (1913) treated 
it as a synonym of X. trqascia,ta Smith, but more recently 
To,vnes, H., To,vnes, M. and Gupta, U.K. (1961), in theil
catalogue of the Indo-Australian Ichneumonidae, have again 
reinstated the species. They are, ho,vever, doubtful about the 
distribution of the t\VO species. The single example before us 
from Rajasthan compares very ,veIl ,vith the" original descrip
tion of Cameron (1899) 
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43. Xanthoplmpla emaculata Szepligeti 

1908. Xanthopimpla emaculata Szepligeti, G., Notes Leyden Mus., 
29: 256. ~. 

1913. Xanthopimpla immacuZata: Morley, C., Faun. Brit. India, (Hym.), 
3: 115. 

1961. XanthopimpZa emaculata: Townes, H., Townes, M. and Gupta, 
V. K., Mem. American ent. Inst., No.1: 54. 

(a) Material examined.-l example, Monaklao, colI. A. K. 
Datta, 28.vi.1961. 

(b) Aleasurements.-Total body length 10.5 mm.; "ring 
expanse 14 mm. 

(c) Distriburtion.-Rajasthan: Monaklao. Elsewhere: It is 
\videly distributed in the Indian subcontinent and is also kno,vn 
from Formosa, Java, Micronesia" Philippines and Sumatra. 

44. Xanthoplmpla pun.ctata (Fabricius) 

1781. Ichneumon punctatus Fabricius, J. C., Sp. Ins., 1: 437. 
1913. Xanthopimpla punctata: Morley, C., Faun. Brit. India (Hym.), 3: 

124. 
1961. Xanthopimpla punctata: Townes, H., Townes, M. and Gupta, 

V. K., Mem. Amer. ent. Inst'., No.1: 62. 

(a) ltlaterial examined.,-l example, Basri Village, colI. 
B. Biswas, 1.xi.1960. 

(b) Measurements.-Total b'ndy length 14.5 mm.; wing 
expanse 18 mm. 

(c) DistI'ibution .-Rajasthan: Basri 'Tillage. Elsewhere: 
This· species is 'videly distributed in the orient and the Japanese 
archipelago. 

45. Xanthopimpla regi.1na Morley 

1913. . Xanthopimpla regina Morley, C., Faun. Brit. India (Hym.), 3: 
118. c!\,~. 

1961. Xanthopimpla regina: Townes, H., Townes, M. and Gupta 
V. K., Mem. Amer. ent. Inst., No . .1: 66. 

(a) Material examined.-l example, Rajsamancl, cO'lI. A. K. 
1)«1ta, 24.xii.1961. 

(b) 111easurements.-Total body length 9 mm. ; 'ving expanse 
15 mm. 

(c) Distribution.-Rajasthan: Rajsamand. Elsewhere: 
India: Bihar (Chapra) Also Sikkinl; BangIa. Desh (Sylhet); 
Nepal; and Burma (l\fandal~y). 
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Family (XII) CHALCIDIDAE 

Genus (31) Bracbymeria Westwood 

46. Brachymeria bengalensis Cameron 

1897. Brachymeria bengalensis Cameron, P., Mem. & Proc. Manch. 
Lit. Phil. Soc., 41 (4): 40-41. 

1938. Brachymeria bengalensis: Mani, M. S., Cat. Indian Ins., Pt. 23, 
Chalcidoidea : 

(a) Material examined.-2 examples, colI. T G. Vazirani, 
10.v.1958, and coll. A. K. Datta, 28.vi.1961, respectively from 
Nawa and Monaklao. 

(b) 1I1easurements.,-Total body length 4-6 mm.; wing 
expanse 6.5-7 mm. 

(c) Distl'ibution.-Rajasthan: Na"ra; Monaklao. Els.e
\vhere: India, Malaya, Indonesia:, N. Guinea, \'ietnam, Laos, 
1'hailand, Ryuke Islands, Formosa and Philippines. 

·We are thankful to Dr. K. J. Joseph, Department of Zoology, 
University of Calicut, Calicut, for identification of these specimens. 

VI. SUMMARY 

The State of Rajastha~ is divided by the Aravalli Hills into 
t,vo unequal halves which are very different climatically and so 
in vegetation. The North-western portion forms a part of the 
Great Indian Desert, thus being ecologically different from the 
the rest of the country. The south-eastern part forms the 
hilJy and ,vetter area. 

'fhe hynlenopterous fauna of the South-eastern portion, was 
to some extent, known "Thile the drier part of the state remained. 
almost unexplored. As many as 45 species, belonging to 11 
families, were so far known, out of "rhich 41 were reported from 
the wetter and 4 from the drier parts of the state. 

'The Zoological Survey of India conducted general faunistic 
survey of the state in a, systematic and detai"Ied manner and 
~cveral hundred examples of Hymenoptera from 47 different 
localities in the state ·,vere collected and made available to' us 
for the present study. The collections mostly came from the 
drier portion of the state. 

Forty-six species belonging to 31 genera dist~iputed in 12 
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families are reported in this paper. Out of these only two were 
already recorded, one is ne,v to science and the remaining o'nes 
are ne,v records from the state. In all 89 species are thus no,v 
known from the ,vhole of Rajasthan state. It is noticed that the 
species occuring in higher altitudes and 'vetter portion of the 
state are not found in the drier plains, ·sho,ving thereby the 
(Icological adjustment of different species to different climatic 
and topographic condition-so 

All the 46 species available in the collection are dealt ,vitlI 
briefly. A species new to science belonging to the genus I swara 
and the hitherto unkno'vn male of CI~laglyphis bieolor setipes 
(Forel) are describe_d in detail and figured adequately. 
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TWO NEW RECORDS OF STOMATOPODS WIT'H 

DESCRIPTION OF A FEMA-LE OF HARPIOSQUILLA 

INDICA MANNING, 1969 [STOMATOPODA SQUILLIDAEl 

By 

H. C. GHOSH 

Zoological Survey of India, Calcutta 

(With 1 text-figure) 

INTRODUCTION 

Manning (1969) described Harpiosquilla indica based on a 
single male from Mandapam Camp, S. India. Since then no 
further record of this species is available. The author, while 
'vorking on two collections of Stomatopods from the A'ndaman 
Islands and the east coast of India, came across a female of 
H. indica from the Andaman Islands, and a male of H. indica 
and a fema/le ofH. melanoura from the Andhra Coast. This 
extends the known distribution of these species. Further, the 
female of H. indica is being described for the first time. 

I am grateful to. the Director, Zoological Survey of India 
for his permission to work on the stomatopod collections of the 
Department and to Dr. K. K. Tiwari, Sri G. Ramakrishna and 
Dr. V K. Premkumar for their assistance and encouragement 
in the preparation of this note. 

Registration numbers refer to Zoological Survey of' India 
Collections and all measurements. are given in millimetersi. 

SYSTEMATIC ACCOUNT 

Order STOMATOPODA 

Family SQUILLIDAE 

1. Harplosquilla indica Manning 

(Text-fig. 1 A-D) 

1969. Harpiosquilla indica Manning, Smithsonian Contributions to 
Zoology, No. 36: 33. 

Material.-1~; 131.0; Aerial Bay, Diglipur, N. Andaman; 
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April 23, 1971 ; B. K. Tikader ; Reg. No. C 1032/2.-1 ~ ~ 130.0 ; 
Waltair, Andhra Coast; July 18, 1963 ; A. Daniel; Reg. No. C 
1165/'2. 

Description 01 an adult lemale.-Antennular peduncle 
shorter than carapace; corneal index 258 ; rostral plate longer 
than broad, lateral margins tapering to a slender median pro
jection touching anteromedian ma~gin of antennular somite; 
carapace \vith median carina; opposable margin of propodus of 
claw with smaller spineS! and denticles bet,veen large spines; 
dactylus of cla,v with nine teeth, no marginal projection on 
outer margin ; fifth thoracic somite rounded laterally, posterior 
three thoracic somites lacking submedian carinae, sixth and 
seventh thoracic somites ending in acute spines posteriorly, 
intermediate carinae of thoracic somites unarmed; ventral keel 
of. eighth thoracic somite rounded;' first to fifth abdominal 
somites lacking submedian carinae, abdominal carinae spined 
as follows: submedian 6, intermediate 3-6, lateral 1-6, marginal 

A 

Text-fig. 1. Harpiosquilla indi,ca Manning. A. Raptorial claw (female). 
B. Anterior portion of body (female). C. Raptorial claw 
(male). D. Anterior portion of body (male). 
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1.-5 ; count of denticles on telson as! followS!: submedian 5, inter
mediate 8-10, lateral 1; marginal carina of telson less than 
twice as long as lateral carina; post anal keel not extending 
half ,vay bet,veen anus and posterior margin; inner half of 
distal segment of uropodal exopod ,vith dark pigment. 

Color in spirit.,-Antennal scale outlined with dark chroma
tophores; rostral plate outlined with dark pigment; meral 
depression of cla,v ,vith proximal and distal dark spots; a dark 
spot on each of the dorsal and ventral surfaces of propodus at 
distal end; anteromedian margin of fifth thoracic. somite lined 
,vith black; posterior margins -of fifth to eighth thoracic and 
first to sixth abdominal somites lined ,vith dark pigment; 
anterior edge of basal segment and proximal segment of uro
podal exopod ,vith diffuse dark spots; inner half of distal 
segment of uropodal exopod black. Other observations on color 
pattern noted by Manning (1969) not noticeable. 

Measurements.-Only female known, total length 131.0. 
Other measurements of the female and the male asl follows: 

Antennular peduncle length 

Carapace length 

Cornea wi.dth 

Rostral plate length 

Rostral plate width 

Raptorial propodus length 

Fifth abdominal somite width 

Telson length 

Telson width 

Corneal Index 

~ 

26.0 

27.6 

10.7 

6.0 

4.4" 

40.0 

28.6 

23.6 

25.7 

258 

0 
25.6 

26.4 

9.5 

5.6 

4.1 

35.5 

27.1 

23.0 

24.0 

278 

Sexual dimorphism.-A careful study of the morphological 
features of the t,vo sexes reveals the existence of sexual 
dimorphism. The main observable' differences between the male 
and the female are: 1) The male has a prominent triangular 
outer projection on the dactylus of the claw ,vhich is absent in 
the female; 2) basal portions of th'e teeth of the claw are 
s,vollen in the male, but not so in the female; 3) the anterior 
projection of the rostral plate is more slender in the male and 
goes beyond the antero-median margin of the antennular 
somite whereas in the female the rostrum is less slender 
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anteriorly and does not go beyond the anteromedian margin 
of the antennular somite; 4) the submedian carinae of the 
sixth abdominal somite and the median carina of the telson are 
more swollen in the male than in the female. 

Distribution.-H. indzca is so far known from its type 
locality only (Mandapam, South India). Its range is now 
extended further east to the Andhra Coast and Andamtln 
Islands in the Bay of Bengal. 

2. Harpilosquilla melanoura Manning 
f 

1968. Harpiosquilla melanoura Manning, Proc. U. S. nat. Mus., 124 
(3641): 18. 

1969. Harpiosquilla melanoura Manning, Smithsonian Contributions to 
Zoology, No. 36: 21. 

klaterial.-1 ~; 132.0; Walt air, Andhra Coast; July 12, 
1963 ; A. Daniel; Reg. No. C 1037/2. 

Remarks.-This specimen agrees withlManning's (1968 and 
1969) descriptions and figure:s except as follows: i) intermediate 
earinae of the abdominal so-mites 3-6 are spined; ii) telson is 
slightly broader than long but this character seems to' be 
variable. Manning (1968) states, "te1slOn noticeably longer than 
broad" a'nd g~ve measurements of the Holotype (male) as telson 
length 24.5, and width 21.7 Manning (1969) gave measure
ments of a female which reads telson lengthi 28.5 and width 
27.6 which means \ the telson is not IsJO noticeably longer than 
broad. In the present specimen the teIson is. slightly broader 
than long. This may be a case of sexual dimorphi'Sjm but unless 
more specimens of both the sexes are examined no definite 
conclusion can be made. 

Measurements.-1 ~; tO'tal length 132.0 ; Antennular 
peduncle length 27.5 ; carapace length 27.0 ; cornea width 10.0 ; 
rostral plate length 5·.0, width 4.5; raptorial propodus length 
36.2; fifth abdominal somite ~idth 29.5; telson length 24.1, 
width 25.2; corneal index 270. 

Distribution.-Harpiosquilla melanoura originally described 
from Madagascar (Manning, 1968) has been subsequently recorded 
from the Indo-'Vest Pacific region, at Rose Bay, Port Jackson, 
New South Wales, Australia (Stephenson and Mc Neill, 1955 as 
Squilla raphidea); Mergui Archipelago; and off Burma, 
(Manning, 1969). This is the first record of this. species from the 
co'asta'l waters of the Indian mainland. 
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SUMMARY 

This paper deals with two additional records of stomatopods 
-Harpiosquilla indica and II. melanoura. An adult female 
of H. indica which has been recorded herein for the first time 
from the Andaman Islands has been described. H. melanoura is 
also recorded for the first time from the mainland coa1stal water.s 
of India. Sexual dimorphism in H. indica and mo-rphologica11 
differences between my specimen of fl. melanoura with that of 
the published account of this specieS! is also given. 
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STUDIES ON THE GENUS DICRANOCENTROIDES IMMS 

(1912) [COLLEMBOLA ENTOMOBRYIDAE 

PARONELLINAE] FROM INDIA 

By 

S. K. MITRA 

Zoological Survey of India, Calcutta 

(With 20 text-figures and 1 plate) 

INTRODUCTION 

The genus DicTanocenlroides 'vaS{ established by Imms 
(1912) from India with' the type-species D. fasciculatu s . Exami
nation of further collections from various parts of India 
indicates, (i) the form .of D. fascicuiatus, viz., flavescens, des .. 
cribed by Yosii (1966), is an iridependent species, (ii) Aphysa 

indica Handschin (1929), is a good member of the genus 
Dicranocentroides and (iii) existence of two new 'slpeciesl• All 
these species ar-e now described from th'e modern taxonomic 
stand-point. 

SYSTEMATIC ACCOUNT 

Besides th'e collections, represented in tfie Zoological Survey 
of India, th'e author had also aID access' to a syntype of 
D. fasciculatus Imms and other material of thle genus from th'e 

British Museum (Natural History), London. 

The concept of dorso-ventrality of furcula, accepted in this 
inve'stigation, is after Handschin (1925) and thlat of the sub

divisions of head is after Y osii (1956) In th~s' study, area 
parietalis is further subdivided into two subregio'Dsi, viz., area 
postocularis and areal parietails; setae in thels!e regions are 
designated by 'Po' and 'P' respectively. Notations used to 
designate seate in each region are by capital letters for macro
chaetae and small letters fQlr microchaetae. 

8 
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Descriptions of the species 

1. Dicranocentroides fasclculatus Imms 

(Text-figs. 1-6; plate 1, A) 

1912. Dicranocentroides fasciculatus Imms, Proc. zool. Soc., London: 
80-125. 

1917. Paronella crassicornis Carpenter, Rec. Indian Mus., Calcutta, 8: 
561-568, new synonymy. 

1925. Dicranocentroides fasciatus: Schott, Sarawak Mus. Jour., 3: 
107-127 (lapsus for fasciculatus). 

lvJateria,z.-l syntype from the British Museum (Nat. Hist.), 
I"()ndon ; Uttar Pradesh', India-L'ansdo,vne, Pauri Garhwal Dist., 
17.iii.1965, 4 exs.; Sahalsradhara Hills, Deh'ra DUll Dist., 
5.x.1964, '26.xi.196·4, 22' exs.-all coller-ted by S. K. Mitra. 

Colouration.-Males largest, darkest; females lighter, smaller 
than males; Abds. III, IV, V usually dark brown, Abds .. IV, 
V, sometime paler; Th. II always \vitl1 reddish! to bro,vD 
pig~ent, in males such pigment extends all nver Th. II, while 
in females usually disposed as patch'es; pigment restricted to 
lateral margins on Th. II, Abds. I, II : in males, such lateral 
pigmentation (balld) very dark ,and extensive, while' in females, 
pale and restricted m:erely to margins of tergites and may be 
absent; mid-dorsal regions of Th. III, Abds. I, II pale yellow in 
spirit [before preservation in spirit, these regions including h'ead 
often shine with golden metallic iridescence] ; head usually dark 
pigmented in males, lighter in females (Text-fig. 1, A, D) ; 
antennae ,vith similar nature of pigment as that of body; in 
males, Ants. I, II darker along their entire length, while in 
females the median regIon of Ants. I and II pale; coxae, 
trochflnter and femur in majority of the examples pigmented';· 
tibiotarsi witll or ,vithout pigment. 

Clothing.-Clothed with pseudoscales of various shapes. and
sizes, \vhich may be from lanceolate to th'o'se with' secondarily 
truncated or round apices; macrochaetae darker, obliquely. 
truncate~, number and arrangement of which on each segm~nt 
asymmt;trical and variable; for example, specimen-I (Text-fig. 
2, A) : Th. II (including 4 median setae and excluding those on 
anterior margin), 32/'33; Th. III, 40; Abd. I, 22/23; Abd. II, 
14/,15 ; Abd. III, 7 (setae on latera,} extension not taken into 
tonsideration) ; specimen-II (Text-fig. 3) : Th'. II (including 4, 
median setae and excluding those on 3rl1terior ~argin) ~ 37/44 ~ j 
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Text-fig. 1. Profile of Dicranocentroides jasciculatus Imms. A. Lectotype 
[now designated and present in the Brit. Mus. (Nat. Hist.), 
London; see also photomicrograph on PI. 1, A] ; B, C. Speci
mens from Sahasradbara, Debra Dun, U.P.; D. Specimen 
from Lansdowne, Pauri Garhwal, U.P..; E. Arrangement of 
ocelli; F. A pseudoscale from body. 

T~. III, '43/'44 ; Abd.,· I, 23/28; Abd. II, 16/17; specimen-II, 
(Text fig. 4, C) : Th. III, 35/37 ; Abd. I, 27/,2'6 ; Abd. IV medially 
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'I.'ext-fig. 2. Chaetotaxy of Dicranocentroides jasciculatus lmms. A. Ths. 
II, III/ Abds. I, II, III (specimen I); B. Arrangement of the 
transverse row of macrochaetae medially on Abd. IV. 

with' 12/13 macrochaetae nn each side, fairly constant in most of 
the examples examined (Text-fig. 2, B) ; Ant. I with at least 25 
stiff dark brown macrochaetae, arrangement a'S in Text-fig. 4, B ; 
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'1text-fig. 3. Chaetotaxy of Dicranocentroides jasciculatus Imms. Ths. II, 
111/ Abds. I; II (specimen II); note asymmetry and variation 
in the number and arrangement of macrochaetae. 

head: vertex \vith Va + V 1-7 ; subdorsa,} region represented by 
sd t - tl ; dorsal region \vith 91-6' d 1 - a unpaired ones located 
on mid-dorsal line and Ds, a macrochaeta; ocular microchaetae 
3(oct _ s ) ; post ocular region ,vithf single macrochaeta (POI); 
occipital region ,vith single variable microchaeta (01) and 
a nlacrochaeta (02) ; genal region \vith 2 macrochaetae on each 
side (GI _ i ) (Text-fig. 6). 
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Head.-Pear-shaped, w4en viewed from above; 1 + 1 dark 
oc~llar field, each field containing 8 ocelli, arranged in 2 longi-. 
tudinal parallel rows, ocelli G and H smaller than the' ~est (Text
fig. 1, E) ; antennal length variable, usually subequal '"to body; 
Ant. I subequal or -a little longer tha1n Ant. III, Ant. IV ~subequal 
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Text-fig. 4. Dicranocentroides jascicuZatus Imms. A. Apex of Ant. IV; 
B: Chaetotaxy of Ant. I; C. Chaetotaxy of Th. 111/ A.bd. Ii 
showing asymmetry and variation in the numbe~ and 
arrangement of flexed macrochC!etae (specimen JII);. 
D. Ventral tube; ·E. Chaetotaxy of the anterior face of 
ventral tube. 
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or slightly longer than Ant. IJ ; characteristic apical sense-knob 
of Ant. I" present and gua~ded with some smooth setae (Text
fig. 4, A) ; prelabral,'setae 4, smooth, Iabral setae 5, 5, 4, smooth~ 
labraf} margin with 4 conspicuous tuberclesl

,. 

Thorax.,-Relative length index of Ths. II: III = 46: 32 ; 
Imms' (1912) calculation of ratio of Ths. II : III as 12 : 5 some
what confusing [in the syntype examined (Text-fig. 1, A and 
plate 1, A), ratio of Ths. II : III = 55 : 36J ; legs all similar; unguis 
moderately curved with external basolalleral teeth well developed, 
one on each side near the base of unguis, inner margin of unguis 
with paired basal and one medial unpaired teeth (in one ~peci
men, 1 very small, second distal tooth observed); unguiculus 
lanceolate acuminate, outer lamella, with single tooth (not seen 
in one specimen) ; tibiotarsal lobes~ reduced, tenent hairs! slender, 
broadly clavate (Text-fig. 5, A, B); trochanteral organ well 
developed ,vith c. 63 spines (Text fig. 5, C) ; each tibiotarsus with 

~ 

6-7 very stout, stiff, spiniform setae on .. inner lateral margin. 
Abdomen.-Relative length index of Abds. I : II : III : IV : V : 

VI = 21 : 21 : 13 : 108 : 9 : 4; ventral tube long with 3 protrusible 
vesicles and 2 small rudimentary ve'sticles towardisl anterior faGe 
(Text-fig. 4, D) ; anterior face with several macrochaetae transit
ing posteriorly, general sUl'face of anterior and posterior faces 
with long slender microchaetae (Text-fig. 4, E) ; rami of retina
c.ulum each \vith 4 teeth, corpus ,vith a median setal; furcula 
stout, relative length index of manubrium: mucro dens = 85 : 122 ; 
each dentes armed with an inner row of spines which transit 
into stiff ciliated setae d ilS!t ally , spines may be faintly striated, 
mucro large ,vith 5-6 teeth (Text-fig. 5, D-H) 

Length (excluding appendages) : 2-3 mm. 

Type-specimens.-Imms (1912) deposited some of. the 
syntypes of D. fasciculatlus in the Britilslh Museum (Nat. Hist.), 
London. Other syntypes which \vere deposited in the collection 
of the Indian Museum, Ca,lcutta, were lost in a flood of the River 
Varuna at Benaras in 1943 when most of the collections were 
shifted there'. The syntype of the British Mus\eum (Nat. Hist.), 
\vhich' the authoT had a:n opportunity to examine, bears label 
having identical data as regards locallity, collector, etc., as men
tioned by Imms (1912) ; the investigator, therefore, takes this 
~pportunity to deSignate it as the lectotype. Details of the lecto
type are as follows : ~lale, body pigmentation as in Text-fig. 1,A 
and plate 1,A ; Ants, I :11 = 17 :22 tAnts. III and IV broken) ; Ths, 
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B 

~ 
E 

Text-fig. 5'. Dicranocentroides fasciculatus Imms. A. Foot-complex of 
leg I (specimen from Lansdowne, U.P.); B. Do, leg III 
(specimen from Sahasradhara, U.P.); C. Trochanteral organ 
(specimen from Sahasradhara, U.P.); D. Portion of a dentes 
showing arrangement of spines (specimen from Sahasra
dhara, U.P.); E. A dental spine, magnified; F. G. Mucrodens 
from single specimen (specimen from Sahasradhara, U.P.); 
H. Do, from a specimen of Lansdowne, Pauri Garhwal, U.P. 
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II: 111=55: 36; Abds. I: II: III: IV: V: VI=24: 25: 13: 142: 13: 
9; manubrium: mucrodens = 19 : 40; total length (excluding 
appendages) = c. 3 mm. 

Type-localrty-Kumaon, India. 
Comparisons.,-Dicranocentroides· rascicuia:tus Imms (1912) 

is quite interesting from the point of vie\v of its striking sexual 
dimorphism in colour pattern and its variation. Description of 
(~olour pattern and its illustration, given by Imm'Sl (1912), are nnt 
very revealing. The syntype examined has darker pigmented 
patches on thoracic and a1bdominal segments (T'ext-fig. 1, A and 
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Text-fig. 6. Dicranocentroides fasciculatus Imms. Cephalic chaetotaxy. 
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plate 1, A) in contrast to Imms' (1912) illustration which does 
not _ exhibit such colour patterning. Colour pattern of D. 
fasciculatus isl very similar to D. plumicornis (Parona, 1892) and 
D. coomani Delamare Deboutteville (1948) ; examination of the 
type-material or topoltypes of the two latter species can only 
precise the actual relationship of these three species. Presence of 
large quadrangular prothorax mentioned and illustrated (p . .12 
and Fig. 7) by Delamare Deboutteville (1. cit.) in D~ cooml1ni 
appears incongruous and it must be mesothorax of the species. 
Paronella crassicornis Carpenter (1917) is evidently a synonym 
of D. falsciculatus with which it fully algree\s\ in colour pattern and 
other structural detai~s. Carpenter (1917) overlooked the presence 
of dental spines alS' well as inner lateral tooth of mucro. Speci
mens, which' were determined by Prof. Salmon (1957) as 
D. fasciculatus, represent a new species owing to their cha,racter
istic colour pattern not conforming to any specimen of 
D. fasciculatus examined by the present author. The new species 
is named a1s D. salmoni and iSi dles'cribed in detail below. 

2. Dlcranocentroldes ftavescens Yosii 

(Text-figs. 7-13) 

1966. Dicranocentroides jasciculatu8 f.n. tLavescens Yosii, Res. Kyoto 
Univ. Sci. Exped. Karakoram and Hindukush, 1955, 8: 333-405. 

Material.-Uttar Pradesh, India-Sah'aranpur, Sa'haranpur 
district, 2.v.1964, S. K. Mitra colI., 25 exs. (creeping on the sur
face of dried leaves of Bambusa under the shade of tree~s) ; West 
Bengal~ India, Chandannagar, H,ooghly district, 12.x.1965, S. K. 
Mitra colI., 3 exs. (creeping on the surface of dried leaves of 
B,ambusa) ; Amtala, 24-Parganas district, 12.vL1966, S. K. ·Mi.lra 
colI., 5 exs.; Botanical gardens, Howrah' district, 14.viii.1966, 
S. K. Mitra colI., 10 exs. 

Colouration (Text-fig. 7, A) .-Ground colour. of body pale 
yellow ,vhen denuded of sca1les, bro,vniSlh when scales' retained I; 
in general, darker patches absent on body, in som'e examples, 
tergal margins and lateral margins of Abd. IV including posterior 
extensions of Abd. III ,vith faint bluish pigment:; a dark patch, 
characteristic of the species (T'ext-fig. 7, B), present on vertex in 
between two ocellar fields ; antennae not pigmented, base of 
Ant. I ,vith a dark blue-black patch, Ant. IV dark.er in some 
specimens ; tibiotarsi with bluish pigment, 
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Text-fig. 7. Dicranocentroides fl,avescens Yosii. A. Profile (specimen 
from Saharanpur, U.P.); B. Head, showing pigmentation; 
C. Footcomplex of leg III; D. Do, leg II; E. Mucrodens 
complex, 

Clothing.-Scales clothing body with: round, acuminate and 
truncated apices; macrochaetae obliquely truncated, ciliated, 
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'I'ext-fig. 8. Dicranocentroides ff,avescens Yosii. A. Labral chaetotaxy; 
B. Chaetotaxy of Ant. I; C. Chaetotaxy of the posterior 
region of Abd. IV; D. Trochanteral organ; E. Portion of a 
dentes showing arrangement of spines; F. A dental spine, 
magnified. 

present on head and body segments; number and arrangement 
of setae on head ~nd bod>, segments variable; chaetQtaxy-head 
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(Text-figs. 11-13) : vet:lex with Vo + V1 - 7 ; dorsal region with 6 
setae, d1 - S unpaired, located on middorsal line, Ds, a macro'
chaeta; subdorsall region with' 14-17 S(etae, SDs may be a 
macrochaeta; ocular region with 3 microchaetae ( OC1 - S ) ; post
ocular and occipita:! regions each with a single macrochaeta 
(POI, 01) on each side; genal region with 2 macrochaetae on 
either side ( G t - 9 ) ; in the specimens from Calcutta, 2-3 variable 
and asymmetrical macrochaetae noted on vertex (Text-figs. 11, 
12) ; in the specimens fr:om Saha'ranpur, ISlOme var~able macro
and microchaetae occur in the parietal and occipital regions 
(Text-fig. 13) ; body (Text-figs. 8-10) : the number of setae on 
1'h's. II, III, Abds. I, II varies from 42-46 (setae located posterior
lyon the segment including 5-6 medial setae), 45,-49/24-31, 16-20 
respectively; much asymmetry obslerved in the number and 
arrangement of setae, for example in I (Text-fig. 9)-Th. II: 
461'46 (excluding those on anterior margin), Th'. III: 49/49, 
.~bd. I : 24/31 and Abd. II: 16/19; in others (II) (Text-fig. 10)
Th. II : 43/43 (including posterior group and 5-6 median setae), 
Th. III : 46/46, Abd. I : 28/30 and ADd. II: 20/18 ; however, the 
number and arrangement of 5-6 setae in the middle of Th. 11-
"ery characteristic; range of the number of macrochaetae on 
Ant. I varies from 30-37 and in no case l~s!s than 30 setae occur 
on this segment (Text'-fig. 8, B) ; Abd. IV medially with 21 setae 
on each side and posteriorly with 40 + 32 setae (Text-fig. 8, C). 

Head.-Pear-shaped when viewed from above; 1 + 1 dark 
ocellar field, each field containing 8 ocelli arranged in two longi
tudinal parallel rows, ocelli G and H smaller than the rest; 
antennae subequal to body; relative length index of Ants. 
I: II: III :IV = 15: 17: 12: 19; apical sense organ of Ant. IV 
~Olrmal; prelabral setae 4 smooth, labral setae 5, 5, 4, smooth, 
.fabral margin with 4 rounded tubercles, median intrusion 
J'ounded (Text-fig. 8, A). 

Thorax.-Relative length index of Ths. II: III = 14: 8.5 ; 
legs all similar, unguisl slightly curved with paired external baso
lateral teeth, one on each side of unguis, inner margin of unguis 
",-ith paired inner basal and a median unpaired teeth; unguiculus 
lanceolate, acuminate, usually with 2 external teeth, in some 
examples single external tooth perceptible near base ~nd rest 
medially somewhat ciliated (Text-fig. 7, C, D) ; tibiotarsal lobes 
inconspicuous; tenent hair well developed, clavate; trochanteral 
organ ,vith c. 77 slender, short spines (Text-fig. 8, 'D)-; each 
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Text-fig. 9. Dicranocentroides fl,avescens Yosii. Chaetotaxy of Ths. II, 
III/Abds. I, II from a specimen of Saharanpur, U. P. (Note: 
The asymmetry in number and arrangement of setae on 
Abds. I, II). 

tibiota.rsus with 6-7 very stout, stiff spine-like s'etae on inner 
lateral margin. 

Abdomen.-Relative length index of Abds. I: II : III : IV : 
V' : VI = 5: 6 : 4 : 39 : 5.5 : 2 ; ventral tube long with protrusible 
vesicles retracted; anterior face of ventral tube anteriorly with 
n row of Inacrochaetae which transit posteriorly, general surface 
of anterior and posterior fa.ces ,vith slender, long microchaetae ; 
rami of retinaculum each with 4 teeth, corpus with a median 
~eta; ; relative length index of manubrium: mucrodens = 28: 38 ; 
dentes armed ,vith two closely apposed rO'VISI of spines, on inner 
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Text-fig. 10. Dicranocentroides flavescens Yosii. Chaetotaxy of Ths. II. 
III/Abds. I, II from a specimen of Saharanpur, U.P. (Note: 
Asymmetry in the number and arrangement of setae).· 

margin (Text-fig. 8, E·, F) ; mucro large, parallel sided with 6 
teeth (Text-fig. 7, E) 

Length (excluding appendages) 2-3.5 mm. 
Type-specimens.-YolSii (1966) based the description on 4 

specimens and did not select any type for his "f.n. flavescens" 
Therefore, the examples on which he based the description have 
the status of syntypes. The lS:yntypes are in the collection of 
P~of. R. Yosii, )"'oshida College, Kyoto University, Japan~ 

Type-locality.-Yosii (1966) based the description of the 
species on 4 eXiS., which came from the Botanical Gardens, 
Calcutta and Khandala near Bombay. The present investigator 
takes this opportunity to fix Calcutta Botanical Ga~denls" Howrah 
district, West Bengal, In~ia, a,s the ~ype-Ioca.lity of the species. 

Comparisons.-Yos!ii (1966) described the species as Dicra-
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Text-fig. 11. Dicranocentroides fl,avescens Yosii. Cephalic chaetotaxy 
from a specimen of Calcutta. (Note: The variable setae on 
vertex and dorsal regions). 

Ilocentroides fasciculatas Imms, 1912 and he considered it 
as a new form viz., "f.n. flavescens" owing to its different colour 
pattern and also apprehended that this might be an independent 
5pecies. No\v, a detailed examination of many examples of this 
species from two 'videly different loc'alities along with the 
.representative collections of Dicranocentroides fasciculatus as 
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Text-fig. 12. Dicranocentroides fi,avescens Yosii. Cephalic chaetotaxy 
from a specimen, of Calcutta. (N ate: The variable setae, 
represented by double bordered sockets). 

"lell as its lectotype (Photomicrograph on Plate 1, A) proves 
flavescens to be an independent species. D. flavescens has a 
uniform pale yello\v ground colour devoid of any dark patch1es in 
contrast to D. fasciculatus ,vhich' is al,vays with pigmented 
patches. Moreover, D. flavescens possesses more macrochaetae on 
antennae, head and body than D. fasciculatus. Such differences 
separate flavescens f .D. from falScicuicNus. Yosii (1966) depicted 
ehaetotaxy of body (Fig. 31F, p. 380) indicating the chaetal 

1& 
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Text-fig. 13. Dicranocentroides tLavescens Yossi, Cephalic chaetotaxy 
from a specimen of Saharanpur, U.P. (Note: Variable 
setae, represented by double bordered sockets). 

formula of body as 20,25/'17,7 ; such less number of setae indi
cates that YO'sii's observation on chaetotaxy ,vas perhaps based 
on a juvenile specimen. The presence of only 25-30 setae on 
trochanteral organ as ,veIl as the 'nature of unguiculus (truncat~
type) and the nature of male genital papillae go to confirm this 
contention of the author. Intrapopulation variations in the 
number and arrangement of macrochaetae on Ths. II, III and 
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Abds. I, II, III of the population from Saharanpur of the species 
fairly well coincide with the specimens from West Bengal but 
the variation in the chaetotaxy of head in the two populations 
of the species is some\vhat aberrant. 

3. Dicranocentroides gisini n. Spa 

(Text-figs. 14-17 and Plate 1, B) 

Material.-Uttar Pradesh, India-Tulisot village (between 
Kalagarh and Dhikala), Kalagarh district, 1.iii.1965, S. K. Mitra 
colI., 15 exs. (creeping on the surface of moist leaves of Bambusa 
in the foothills); Dhikala village, Kalagarh Forest Division, 
Nainital district, 1.iii.1965, S. K. Mitra coIl., 10 exs. (creeping on 
the surface of moist leaf litter deposited on rocksi). 

Colouration.-General ground colour of body pale yellow; 
Ths. II, III, Abds. I, II, III usually devoid of any dark pigJ;llented 
patches; in some examples, Th. II medially with two patch'esl, 
each patch proximally lighter and distally darker and disposed, 
in the form of an interrupted band, these patches sometime tend 
to coalesce and form a continuous band; Th. III with three 
transverse patches of \vhich' the median one darkest; Abd. IV 
laterally and lateral extensions of Abd. III ,vith two common 
symmetrical patches of blue-black pigment, one on e,achi side 
at about half of their length ; besides this, extremity of Abd. IV 
on each side with a transverse blue-black pach which extends 
posteriorly on Abd. V, Abds. IV and V medially devoid of darker 
patches; transverse patch pre-slent pos~teriorly on Abd. IV some
time tends to. be confluent ,vith the medio-Iateral patch nn the 
segment, Abd. VI ,vith three dot-like pigmented patches; pig
mentation of head characteristic and as in Text-fig. 14, C; 
pigmentation of antennae varies according to the number of 
segments, thus, in the fOtfms having 3 segmented antennae, 
Ants. I, II completely dark except a proximal nonpigmented 
ring-like zone, Ants. III + IV only distally darker; in 4 seg
lnented forms, Ant. I nonpigmented except a distal blue-black 
ring, 3/4th of Ant. II distally completely dark, rest nonpigmented, 
Ant. III little darker distally, Ant. IV totally dark except a small 
basal nonpigmented zone; tibiotarsi entirely ,vith violet pigment, 
the region of its subdivision not pigmented; femora on inner 
margin ,vith a dark longitudinal streak; colour pattern of body 
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Text-fig, 14. Dicranocentroides gisini n.sp. A, B. Profile showing dorsal 
and lateral pigmentation; C. Head, showing characteristic 
pigmentation; D. Labral' chaetotaxy ; E. Footcomplex of 
leg III; F. Tibiotarsal spine; G. Mucrodens complex. 

specially of Abd. IV strikingly constant in all the individuals 
examined (Text-fig. 14, A, B). 

C/olbing.-'Body clothed with scales and dark, flexed macro-
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chaetae (brush setae) ; macrochaetae present on head, Ths. It 
III, Abds. I, II ; Abel. I,r medially and posteriorly and 'Abels!. V 
and VI posteriorly ,vith acuminate ciliated macrochaetae; 
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Text~fig. 15. Dicranocentroides gisini n.sp. A. Trochanteral organ; 
B. Chaetotaxy of the anterior face of ventral tube; C. Por
tion of dentes showing arrangement of spines; D. Mucro-_ 
dens complex; E-Q. Scale-primordia and pseudoseales 
from Abd. IV. 
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chaetotaxy-head (Text-fig. 17) : vertex with 'To + V 1-7 ; dorsal 
region with 6 setae, d 1 - s unpaired ones, located on middorsal 
line and D6, a macrochaeta ; ,subdorsal region with 11 setae, SDs 
and 8D1 _ 11 macrochaetae; ocular reginn with 3 microchaetae 
(oc t _ s); post-ocular region represented by single macrochaeta 
(POI) ; occipital region ,vith single, variable microchaeta (0) and 
a macrochaeta (02) ; genal region on either side represented by 
2 macrochaetae (G t-2);area cervicalis with single, variable micro
ehaeta on each side (CI) ; body (Text-fig. 16, A-C) : macrochaetal 
formula of Ths. II, III/'Abds. I, II, III = 25 (including posterior 
group and 4 medial setae, number of arrangement of median 
setae ~airly constant), 35-37/21-23, 12, Abd. III medially with 2 
macrochaetae (Text-fig. 16, A) ; Abd. IV medially with a trans
"erse row of 12 +1 11 setae and posteriorly with 9 + 9 setae 
(Text-fig. 16, B, C) ; body scales with rounded and acuminate 
apices, certain scales located in the middorslal reginnsl of Th. III, 
Abds. I, II with' truncated apices; besides, many transitional 
scale-primordia found on the general surface of body (Text-fig. 
15, E-Q). 

Head.-Pear-shaped when vie,ved from above; 1 + 1 dark 
ocellar field, each field containing 8 ocelli arranged in two longi
tudinal parallel rows, ocelli G and H smaller than remainder 
ones ; antennae sub equal to the length of head and body; much 
anomaly observed in the number of antennal segments 
,vhich varies from 3-4 segments, relative length index of antennae 
,vith 3 segments = 17: 19: 35, ,vith 4 segments = 11: 15,: 16: 20; 
apical sense organ of Ant. IV normal ; prelabral setae 4, smooth, 
labral setae 5, 5, 4, anterior margin of labrum with 4 round 
tubercles (Text-fig. 14, D). 

Thorax.-Relative length index of Ths. II: III = 14: 9.8 ; 
legs all similar, unguis little curved with 2 external basolateral 
teeth, one on each side of unguis, inner margin of unguis with 
paired inner basal, a medial and a distal unpaired teeth; un
guiculus lanceolate, acuminate, usually with 5 teeth Gon outer 
lamella in the form of serrations; inner tibiotarsal lobe conslpi
cuous ; tenent hair ,veIl developed, clavate (Text-fig. 14, ~) ; 
trochanteral organ with c. 53 short, stout spines (T'ext-fig. 15, A) ; 
each tibiotarsus with 6-7 very stout, faintly striated sipine-like 
setae on inner lateral margin. 

Abdomen.-Relative length index of Abds. I: II : III : IV : 
V ; VI = 7 : 7 : 3.5 : 34 : 5 : 3.5; ventral tube long with protrusible 
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Text-fig. 16. Dicranocentroides gisini n. sp. A. Chaetotaxy of Ths. II, 
111/ Abds. I, II, III; B. Arrangement of the median trans
verse row of setae on Abd. IV ; C. Chaetotaxy of the 
posterior region of Abd. IV 

vesicles retracted, anterior face anteriorly with several macro
chaetae which. transit posteriorly in the form of long, slender 
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~etae (Text-fig. 15, B), general surface of anterior and posterior 
faces with slender, long, acuminate microchaetae ; rami of retina
culum each with' 4 teeth, corpus ,vith' a median seta; relative 
length index of manubrium; mucrodens = 27 : 40 ; dentes armed 
,vith two closely apposed rows of spines on inner ma.rgin, 
transiting into stiff, ciliated setae from three-fourth' of its length. 
distally (Text-fig. 14, C ; Photomicrograph on Plate 1, B) ; mucro 
large with 6 teeth, lateral tooth large, surpassing beyond the 
apical tooth (Text-fig. 14, G ; Text-fig. 15, D). 

Length (excluding appendages).-2-3 mm. 
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Text-fig. 17. Dicranocentroides gisini n. sp. Cephalic chaetotaxy. 
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Type-specimens.-Holotype mounted on a slide; 13 para
types preserved in spirit; preserved in the National Zoological 
Collections, Zoological Survey of India, Calcutta. 

Type-locality.-Tulisot village (between) kalagarh and Dhi
kala), Kalagarh district, Uttar Pradesh, India. 

Comparisons.-The species is dilsltinct in its colour pattern 
from the oth'er known species in the total absence of blue-black 
pigment on Abds. I, II a,nd medially on Abds. III, IV, V The 
colour pattern of Abds. III, IV, V and VI is unique and without 
any variation. Moreover, all the examples examined possess a 
third distal unpaired tooth on inner margin of unguis which is 
generally absent in the species mentioned earlier. Chaetotaxically, 
the ne,v species possesses less number of macrocnaetae on body 
in comparison to D. fasciculatus and D. flavescens. 

The ne,v species is named in honour of I.late Dr. JIermann 
Gisin, Geneva Natural History Museum, Geneva, Switzerland, 
'\vho left outstanding contributions to the knowledge of Collem
bolan taxonomy. 

4. Dlcranocentroi1des salmonl n. Spa 

(Text-figs. 18, 19 and Plate 1, C, D) 

1957. Dicranocentroides fasciculat'us: Salmon, Acta Zool. Cracov., 
11 (14): 313-362. 

1957. Handschinphysa crassicornis sensu Salmon, ibid. 

Material.-Assam, India-Shillong, 20.v.1965, B. K. Tikader 
coIl., 2 exs.; Sikkim, India-Gangtok (6000 ft.), ll.ii.1952, 
T Clay co:ll., 1 ex. (Dry and rotting leaves) ; Manipur State, India 
--Kangpoki (3500 ft.), 23.i.1952, T Clay colI., 1 ex. (under stones 
and leaves; river's edge) ; Evergreen Forest, Kangpoki J 4500 ft.), 
24.i.1952, T Clay colI., 1 ex. ; Bhutan 13 km. east of Phuntsholing, 
19.i.1969, S. K. Mitra colI., 10 exs. ; Ganglakha, 3f km. N. E. of 
Phuntsholing, 24.i.1969, S. K. Mitra co.ll., 10 exs. 

Colouration.-A fairly large species with an extremely 
variable colour pattern (T'ext-figs. 18, A-D ; 19, A, B ; PI. 1, C, D) ; 
male and female of equal magnitude and pigmented with same 
intensity; no striking sexual dimorphism in colour p'attern exists 
like D. fasciculalus Imms ; Th. III, Abds. I, II almost alwayrs 
dark pigmented; Th. II sometime without dorsomedian patches, 
hut anterior margin of the segment always pigmented; Abd. 
III and its lateral extensionlSl always pigmented, such pigment 

11 
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'rext-fig. 18. Profiles of Dicranocentroides salmoni n. sp. A, C. Para
types [in the British Museum (Nat. Hist.), London] from 
Manipur State, India; B. Paratype [in the British Museum 
(Nat. Hist.), London] from Gangtok, Sikkim; D. Holo
type (in' the National Zoological Collections of Z.S.I .• 
Calcutta) from Shillong, Assam. 
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medially aIld posteriorly fonns two transverse bandson Abd. IV 
or tend to' do so, rest of the segment, exeeuting the transverse 
bands, pale yellow and without darker patches in both sexes. 

Clothing.-Body clothed '\vith scales and ciliated, obliquely 
truncated macrochaetae (brush setae) ; brush setae prelsent on 
head, Ths. II, III and Abds. I, II; Abd. IV medially and pos
teriorly and Abds. V, VI posteriorly with acuminate, ciliated 
setae; macrochaetal formula of body being 31 (excluding median 
8nd anterio'r setae), 53131, 14-15; Abd. III medially with 2 
macrochaetae on each side; Abd. IV medially with 16 macro
chaetae on either side; most of tIle specimens denuded of fully 
developed scales, Abd. IV primarily with scale-primordial of 
different stages; fully developed scales mostly elongate with 
round and sharp apices. 

Head.-Pear-shaped when viewed from above; 1 + 1 dark 
ocellar field, each containing 8 ocelli arranged in two longitudinal 
parallel rows, ocelli G and H smaller than the re~t; antennae 
subequal to the length of head and body; antennae exhibit much 
&nomaly in segmentation, relative length index of antennae with 
4 segments = 20: 19.5 : 14 : 25, with 3 segments = 22: 19 : 25 ; 
Ant. IV apically with a sense-knob guarded. with 3-4 smooth 
setae; prelabral setae 4, ;smooth, labral setae 5, 5, 4, 'smooth, 
anterior margin of labrum with 4 round tubercles. 

Thorax.-Relative length index of Ths. II: III = 14: 10 ; 
legs all similar; tibiotarsi anteriorly superficially lS~gmented; 

unguis elongate, slightly curved with paired external basolateral 
teeth, one on each side and paired inner t\.eeth at middle or so 
follo,ved by a single, distal, unpaired subapical tooth; unguiculuSt 
lan~eolate, acuminate with one tooth on outer lamella; tibiotarsal 
lobes poorly developed; tenent hair long, clavate (Text-fig. 19, C); 
trochanteral organ with c. 74 stOout spine~ (Text-fig. 19, D) ; each 
tibiotarsus with 6-7 spine-like setae on inner lateral margin. 

Abdomen.-Relative length index of Abds. I : II : III : IV : V : 
\71 == 7 : 7 : 4 : 37 : 4 : 2 ; ventral tube long, protrusible vesicles 
sometime everted; anterior face of ventral tube anteriorly with 
many transiting macrochaetae, general surface of anterior and 
posterior faces with slender, long, acumina1te microchaetae ; rami 
of retinaculum each with 4 teeth, corpus with a median seta; 
relative length index of manubrium: mucro dens = 28: 40 ; each 
dentes armed ,vith a row of stout ~pines that beyond three-fourth 
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Text-fig. 19. Dicranocent'toides salmoni n. sp. A, B. Paratypes [in the 
British Museum (Nat. Hist.), London] showing pattern 
variations; C. Footcomplex of leg III; D. Trochan':eral 
organ; E, F. Mucrodens complex. 

of its fength transit into stiff, ciliated setae; mucro large with 
six prominent teeth (Text-fig. 19, E, F). 
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Length (excluding appendages) .-2-3 mm. 
Type-specimens.-Holotype mounted on a slide, preserved 

in the National Zoological Collections, Zoological Survey of India, 
Calcutta; 20 para,types-5 reposited in the collection of the 
British Museum (Natural History), London "and 15· in the National 
Zoological Collections, Zoologicall Survey of India, Calcutta. 

Type-locality.-Shillong, Assam, India. 
Comparisons.-Salmon (1957) published the description of 

the specimens from Manipur State as DicralIlocentroides fascicu
latus Imms 1912, and the 'single I~pecimen (Plate 1, C) from 
Sikkinl, Gangtok as Handschinphysa crassicornis (Carpenter). 
The author examined this single specimen from Sikkim, mounte"d 
on a slide, which is labelled as Paronellra crassicornis Ca~penter. 
After examining the examples from Manipur State, Shillong, 
Bhutan as well as the above example from Sikkim, Gangt.ok, the 
investigator is convinced that all of them are congeneric and 
conspecific. As it is observed, the single example from Sikkim 
has, debarring a few, most of its dental spine~' broken from 
the base. The new species is quite distinct in its colour 
pattern from Dicranocentroides fasciculatus Imms, ,vhich 
(Ixhibits striking colour dimorphi&m. THe males of D. faslCiculatas 
has ,vhole of Abd. IV dark purple and is without distinct medial 
transverse bands that occur o'n Abd. IV with nonpigmented zones 
above and belo\v in the present speciesi. Moreover, the males and 
females of D. salmoni arer (similar in size and colour pattern. 

5. Dicranocentroides indica (Handschin, 1929) n. comb. 

(Text-fig. 20) 

1929. Aphysa indica Handschin, Rev. Suisse Zool., 36: 221-262. 

lJlaterial.-" Assam, India'-Shillong, 3.v.1965, B. K. Tiknder 
coil., 1 ex. 

Colouration.-Ground colour bro,vn with faint purple blue 
pigment all over the head and body; pigment dark on lateral 
regions of all tergites and at bases of the flexed macrochaetae 
and posteriorly on Abds. IV and VI ; faint longitudinal strands 
descend from the anterior margin of Abd. IV and unite posterior
ly ; darker pigment present at bases of antennae and on genae; 
Ants. I, II and III each distally ,vith a distinct bluish ring, blue 
pigment covers three-fourth of Ant. III distally, Ant. IV on most 
of its part \vith blue pigment and basally ,vith a narro,v non-
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Text-fig. 20. Dicranocentroides indica (Handschin) n. comb. A. Profile 
showing pigmentation; B. Footcomplex of leg III; C. Tro
chanteral organ; D. Portion of a dentes showing spines; 
E. A dental spine, magnified; F. Mucrodens complex. 

pigmented zone; all legs with dark bro,vn pigment; furca \vith 
diffused blue pigment (Text-fig. 20, A). 

Clolhing.I-Body clothed ,vith scales, as characteristic of the 



lVIITRA : On Indian Dicranocentroides 87 

genus; cervix and anterior margin of Th. II with a "collar" of 
acuminate setae; obliquely truncated macrochaetae present on 
Th's. II, III, Abds. I, II, III; Abds. IV, V, VI medially and 
posteriorly ,vith acuminate setae; Ants. I, II with stiff, dark 
outstanding macrochaetae as usual of the genuL.." Ants. III, I\r 
with acuminate, straight and curved setae, in addition, certain 
apparently non-ciliated, erect setae present on all segments 
among other setae; legs and dentes clothed with ciliated, 
acuminate setae of various sizes, inner lateral margin of each 
tibiotarsus with a, row of 5-6 spine-like 'setae. 

Head.-With two dark ocellar fields, each field containing 8 
ocelli arranged in t,vo longitudinall parallel rows, ocelli G and ~ 
smaller than others, Ants. I and II stouter than other segments; 
relative length index of Ants. I : II : III : IV = 17 : 19 : 131 : 25; 
Ant. IV superficially allnulated, apical sensie-knob not distinct. 

Thorax.-Relative length index of Ths. II : III = 12 : 9 ; legs 
all similar; unguis with paired basal and medial unpaired teeth, 
external basolateral teeth present; unguiculus lanceolate, without 
'tooth-like' serrations on outer lamella; tibiotarsal lobesl not 
prominent; tenent hair long, narrow, clavate (Text-fig. 20, B) ; 
trochanteral organ with c. 48 spines (Text-fig. 20, C). 

Abdomen.-Relative length index of Abds. I : II : III : IV,: V : 
,rI= 6:6:3:29:3:1 ; ventra~ tube long with protrusible vesicles 
retracted; rami of retinaculum each with 4 teeth, corpus with a 
median seta; relative length index of manubrium:m.ucrodens= 
22 :35 ; each dentes ,vith two closely apposed rowS! of spines on 
inner margin which transit distally into stiff setae (Text-fig. 20, 
D,E,) ; mucro short., almost quadrangular in outline, with six 
teeth, teeth with' striations, V3 small (Text-fig. 20, F). 

Type-specimens.-Hands'chin (1929) based the descriptio-n 
of the species on 3 exs)., i:e. syntypes (as he did not sielect any 
type) The investigator enquired with the Institution where Prof. 
Handschin ,vorked (Baslel University) and also with the Natural 
History Museum, Basel and Geneva Natural History Museum, 
Geneva, S,vitzerland, in order to trace the existence of !he 
syntypes of the syccies. Unfortunately, no syntype of the species 
could be traced in the above-mentioned Institutions and as 
informed by the authorities, it is most likely, the syntypes are 
lost. 

Type-locality.-Conoor, South' India. 

Comparisons.-Handschin (1929) although described the 
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species as AphysGJ indica, ho"rever, the descriptions and depic
tions of mucrones, footcomplex and profile diagram of the 
species, given by him, indicate it to be a good member of tIle 
genus Dicranocentroides. The specimen examined here confirms 
this view. This SlpecieiSl is unique in colour pattern in the presence 
of purple blue pigment allover the body. The presence of dental 
spines, absence of frontal spines, nature of antennae and 
mucrones justify its inclusion in the genws1 Dicranocentroides. 
Handschin's (19-29) profile figure doesl not represent the actual 
c'olour pattern of the species and his illustration on colour pattern 
is in contradiction with the description. However, the colour 
pattern of the specimen at disposal fully agreesl with Hand
schin's (1929) description of the species. D. indica is close to D. 
{lavel;cens Yosii but differs from it in the presence of faint 
purple blue pigment all over the body and in its well-pigmented 
antennae. 

Pa~onella tFlavancorica Imms (1912)1 described from 
Madathora (Kerala), posses/s'es (as mentioned a,nd depicted by 
Imms, 1912) large, quadrangular mucrone, a characteristic 
feature of the genus Dicranocentroides. Further, in the profile 
diagram of the species, he (Imms) depicted Ant1s1. I, II relatively 
robust and with outsta'nding macrochaetae. Prabhoo (1971) 
although noted dental spines in the examples from several 
localities of Kerala, yet he trearted the species (P. travanc()rica) 
under Aphysa, a genus withO'ut dental spine's and a junior syno
nym of Callyntrura, instead of Dicranocentroides. Further, the 
nature of foot-complex of the species also suggests its 
closeness to the species of Dicranocentroides. It appears from 
the present study that P. travancorica is a good member of 
Dicranocentroides and future investigation may prove D. indica 
(Handschin) as a synonym of D. travancorica (Imms). It is to be 
noted that the syntypes, deposited by Imms (1912), in the collec
tions of the Indian Museum, Calcutta, were washed away by a 
flo-od of the River Va'runa at Benaras when the collections were 
shifted there during World War-II. 

Key to Indian species 0/ Dlcranocentrokles Imms 

1 Body in general devoid of dark pig-
mented patches 2 

Body with distinct dark pigmented 
patches 3 
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2 Ground colour of body dark brown 
to pale yellow, lateral edges of 
thorax and abdomen sometime faint
ly pigmented; antennae not pig-
mented (Text-fig. 7, A) D. fi,avescens Yosii 

. 
Ground colour of body brown with 
faint purple blue pigment all over 
body, Abd. IV with faint longitudi
nal strands descending from its 
anterior margin; tergal margins 
darkest; Ants. I, II, III each with 
a 'pigmented distal ring, Ant. IV pig-.. 
mented almost all along its length 
(Text-fig. 20, A) D. indica (Handschin) n.comb. 

3 Pigment absent on Abds. I, II; Abd. 
IV laterally and lateral extensions 
of Abd. III at middle with a com
mon and characteristic almost quad
rangular darker patch, Abd. IV 
posteriorly also with a transverse 
band of same pigment confluent 
with the lateral patch on Abd. V and 
shows tendency to be confluent with 
the anterior lateral patch; Abd. VI 
devoid of dark pigment, sometime 
with three circular pale spots, Abds. 
IV, V dorsomedially nonp:gmented; 
in, living specimens, no shining 
metallic pigment occurs (Text-fig. 
14, A, B) D. gisini sp.n. 

Abds. III, IV dorsally and/or later
ally' always with pigmented patches 4 

4 Sexually dimorphic in colour pat
tern; in male, Th. II totally pig
ment~d with reddish blue pigment, 
Th. III, Abds. I, II laterally ~ith 

dark pigment, Abd. III with its 
lateral extensions and Abd. IV 
totally dark, sometime, posterome
dially lighter; females smaller than 
males and paler in intensity of pig
mentation, Th. III, Abd. III and its 

. I 

lateral extensions with violet pig-
ment, lateral margins of Th. III, 

.12 
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Abds. I, II with or without pigment; 
Abd. IV laterally on each side with 
violet pigment but dorsomedially 
without pigment; pigment not show
ing tendency to form a distinct, 
transverse median band on Abd. IV 
in both sexes; in living specimens 
shining metallic golden pigment 
occurs posteriorly on head, Th. II, 
Abds. I, II and posteromedially on 
Abd. IV (Text-figs. 1-5 & PI. 1, A) ... ' D. jasciculatus Imms 

Not sexually dimorphic in colour 
pattern; males and females pig
mented with equal intensity; Th. III, 
Abds. I, II mostly with dark pig
mented patches, median patches on 
Th. II may be absent, but anterior 
margin always pigmented; Abd. III 
and its lateral extensions pigment
ed ; such pigment medially and 
posteriorly may form two transverse 
bands on Abd. IV or at least tends 
to do so, rest of Abd. IV nonpig
mented (even in males); no shining 
metallic pigment occurs in living 
condition (Text-figs. 18, 19 and 
PI. 1, C, D) D. salmoni sp.n. 

DISCUSSION 

Colourationr-Although variation in colour pattern occurs 
in the species of Dlcranocentroldes, its range is much narrow in 
comparison to the species of other related genera. Dicranocen
troldes fasciculatus exhibits sexual dimorphi'sm in colour pattern, 
males being conspicuously darker than females. In D. gisini 
colour p,attern is very constant. Further, in all the examples- of 
D. flavescens srtudied, darker pigment pattern is, always absent. 
On the contrary, D. salmoni involves various colour-forms· and 
forms with complete transverse bands on Abd. IV are slightly less 
predominant in comparison to the forms which exhibit tende~cy 
of forming such bands on this segrhent. The colour pattern of 
head and body can be accepted a'l an important character owing 
to its less variation. 
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Cha.~f:.otaxy.-A high degree of variation as to the number. 
and arrangement of macrochaetae on head and body is a strik
ing feature of the genus making it extremely intricate. The 
number and arrangement of macrochaetae on no tergite is 
found strictly constant and species-specific. Yosii (1966) in 
D. flavescens considered the chaetotaxy of A:bd. II as s,pecies
specific. The present findings, however, contradict it since the 
chaetotaxy of head and body, though reasonably constant in the 
~pecies like D. fasciculatus and D. gisini, is extremely variable in 
D. flavescens (Text-fig's. 9-13). However, the range of the number 
of macrochaetale on tergites, Ant. I and medialy on Abd.IV is 
of some importance in separating the species of the genus1• 

Chaetotaxy of ventral tube.-Macrochaetae present anteri
orly on the anterior face of ventral tube transit into slender 
microchaetae (cf. Callyntrura spp.). Thus, it is difficult to 
determine the number of macrochaetae of this region of the 
,"entral tube in contrast to the other genera Q1f Paronellinae. 
f"urther, anterior and posterior faces of ventral tube are uni
formly clothed with microchaetae and number and nature of 
their distribution do not provide any clue for species-dliscrimi
nation of this genus. 

Dental spines.f-A ro,v of spines present on inner margin of 
each dentes. in the species of this genus gradually transitsl into 
stiff, ciliated setae distally from c. 4t5th of the length' of dentes. 
Such transition of spines, therefore,. does not enable to detennine 
the actual number of spines present on each dentes and indicates 
its importance a's a generic character only. 

Nature of mucrones.-The species ofi D icranocentro ides 
possess plump mucrones ulsually with 6 large teeth. T'wo teeth 
(dl, apical) aTe mostly round or truncated at apices. Anomaly in 
the number of mucronal teeth though not infrequent in some 
species of Dicranocentroides (for example, in D. fasciculatus) .. 
the nature of dl and apical i teeth is of some importance in the 
discrimination of the species of this genuSl. Thus, these teeth are 
somewhat round in some species e.g., D. fasciculatus vs. truncated 
in D. argentatus. Such difference, however, is, accepted here as of 
secondary importance. 

Thus, it may be inferred that colour pattern in the species of 
this genus is relatively more constant than th'e other characters 
evaluated here. Further investigations are needed to find out 
other ch'aracters of more specific significance. 
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SOME ASPECTS OF BIOLOGY 

The species of the genus Dicranocentroides inhabit moist, 
shady niches and are found to creep on moist litter in plains and 
among algae and other h'erbs and shrulJs in foothills. The species 
of the genus are relatively large in' size and therefore, are much 
conspicuous and exposed to their predators like spiders, and 
pseudoscorpions. It is oblserved that the species of Dicranocen
troides usually mimic the neighbouring predator either a 
pS'eudoscorpio.n or a spider in colour pattern and by the gesture 
of antennae. D. argentatus Schott (1925) coexists with certain 
spiders having almost identical colour pattern and, immitates 
them by stretching and moving c9nstantly the lightly coloured 
antennae and thereby giving exactly the impression of a spider 
Hnd its palpi. D. fascicuLatlls possesses\ da~k brown colour with 
shining golden lustre which corretSponds exactly to the colour 
pattern of a neighbouring species of pseudoscorpion. Moreover, 
the species, imitating pseudoscorpions, bend their antennae 
(usually bending occurs at the junction of Ants. 'III and IV} and 
move them in such a manner which strikingly corresponds to 
the movement of chelicerae of pseudoscorpionsl. D. flavescens 
Yosii, occurring in a shady moist place at Saharanpur, Uttar 
Pradesh, is found in association with certain lightly coloured 
brownish psetldoscorp,iol1Sl. D. gisini mimics certain pseudoscor
pions as ,veIl as Jslpiders baving darker patches, restricted to 
lateral regions of cephalothorax and mid-dorsally pale. It seems 
probable that in Dicranocen.troides the colour pattern of each 
species is aJSlSociated with the colour pattern of its p'redator
neighbour. 

SUMMARY 

Five species of Dicranocentroides Immls) are dealt with in 
this investigation. Of these two species are new to science. 
D. fasciculatus f. flavescens Y oS\ii (1966) is an independent 
species. Aphysa indica' Handschin (1929) is al good representative 
of Dicranocentroides. Besides some remarks on biology, a key to 
the species and a short disclllssion on taxonomic charactersl, used 
for species discrimination, are also incorporated. 
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Fig. B. 

LEGEND TO PLATE NO. 1 

Photomicrographs of some species of DicranocentToides 

Dicranocentroides fasciculatus Imms [Lectotype, now desig
nated, in the British Museum (Nat. Hist.), London]. 

Dicranocentroides gisini n.sp. Medial portion of a dentes 
showing spines_ 

Figs. C, D'. Dicranocentroides saZmoni n.sp. 
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ODONATA OF DISTRICT KANGRA 
(HIMACHAL PRADESH) 

B1/ 

MAHABIR PRASAD 

Northern Regional Station, Zoological Survey o{ India, 
Dehra Dun 

INTRODUCTION 

This paper is a report on the collection of dragonflies 
(Odonata) brought (rom the District Kangra (H·.P.) by the 
extensive faunistic Survey party, Zoological Survey of India, 
Northern Regional Station, Dehra Dun. 

A total of 48 species, 13 of Zygoptera and 35 of Anisoptera, 
are dealt with and wherever necessary differences from the 
published accounts are given. 
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Suborder ZYGOPTERA 
Family PLATYCNEMIDIDAE 

Subfamily PLATYCNEMININAE 

Copera marginipes (Rambur) 

1842. Platycnemis marginipes Rambur, Ins. Neurop.: 240. 
1933. Copera marginipes, Fraser, Fauna Brit. Ind.· Odon., 1: 192-197. 

Material examined :-2 d' s, Kangra, 23.8.1967, ColI. Asket 
Singh; 1 0' , Una, 21.9.1967, ColI. M. Prasad and 1~, Mataur, 
23.8.1967, ColI. Askl!'t Singh. 

1::$ 
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Measurements in mm 

Abdomen Fore wing Hind wing 
Male 30.00 18.00 17.00 
Female 28.00 18.00 17.00 

Distribution-Throughout southern Asia, Sindaic Islands, 
Jawa, Lower Burma, Sri Lanka, Poona, Mahableshwar, Bombay, 
Assam and Bengal. 

Copera vittata (Selys) 

1863. Psilocnemis vittata Selys, Bull. Acad. Belg., 16 (2): 170. 
1933. Copera vittata, Fraser, Fauna Brit. Ind. Odon., 1: 198-20l. 

Material e;vamined-1 ~, Dhawala, 2.9.1967 Coll. Asket Singh. 
Differs from the published description of the species in only 

the colouration of prothorax which is yello\vish brown and not 
blackish-brown. 

Female 

Measurements in mm 

Abdomen 
29.00 

Fore wing Hind wing 
20.00 18.00 

Distribution-It is kno,vn from Southern and Eastern India~ 
Burma and Sri Lanka. 

Subfamily CALICNEMINAE 

Calicnemls miles Laidlaw 

1886. Calicnemis eximia Selys, Mem. COUT., 38: 131, 132. 
1933. Calicnemis miles, Fraser, Fauna Brit. Ind. Odon., 1: 178-181. 

Material examined-1 d', 1~, Palampur, 27.8.1967, ColI. 
Asket Singh. 

In the males 3rd segment of the antenna is brick red and 
pterostigma covers only 1! cells .. In the female tiny black point 
at the centre of the base in labrum is absent, antenna up to 2nd 
segment is yellowish, balsal half of 3rd segment is black, while 
its distal half is yello,vish, the remaining segments are black. 
There are 14 postnodal nervures in both the wings. 

Male 
Female 

Measurements in mm 

Abdomen 
29.00 
28.5 

Fore wing· Hind wing 
24.00 22.00 
25.5 24.00 

Distribution-Upper Burma, Sikkim, Gokteik, Almora and 
Dehra Dun, 
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Family COENAGRIIDAE 

Subfamily PSEUDAGRIINAE 

Cerlagrion coromandelianum (Fabricius) 

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

97 

1933. Ceragrion coromandelianum, Fraser, Fauna Brit. Ind. Odon., 1: 
315-316. 

Material examined-3 d' s, 3~s, Andaura, 5.9.1967, COllI. Asket 
Singh; 1 3', Basal, 21.9.1967, ColI. AI. Prasad; 1 ~, Behdela. 
22.9.1967, Coll. M. Prasad; 33's, 3 ~s, ChurTU, 7.9.1967, CoIl. 
Asket Singh; 23's, 3~, Gagret, 4.9.1967, ColI. Asket Singh; 

6 d' s, 2 ~s, Garli, 30.8.1967, CoIl. Asket Singh; 23's, Jawar, 
5.9.1967, ColI. Asket Singh; 1 d', 1 ~, Jankaur, 24.9.1967, ColI. 

lIf. Prasad; 2 d' s, Pandogha, 23.9.1967, ColI. M. Prasad; 4 d' s, 1 ~, 
Paragpur, 30.8.1967, CoIl. Asket Singh; 6 d' s, 2 ~s, Saloh, 
23.9.1967, CoIl. M. Prasad; 2 d' s, 2 ~s, Una, 22.9.1967, ColI. 
M.' Prasad and 18 3' s, 4 ~s, Una, 25-.9.1967, ColI. M. Prasad. 

Measurements in mm 
Abdomen Fore 'ving Hind wing 

Male 30.00 20.00 19'.00 
Female 28.00 20.5 19.00 

Distribution-Throughout India, Sri Lanka, Burma, 
Malaysia, Indo~China and South-China. 

Ceriagrion cerinorubellum (Brauer) 

1865. Pyrrhosoma cerinorubellum Brauer, Verh. ZooL.-bot~ Ges. Wien., 
15: 511. 

1933. Ceriagrion cerinorubellum, Fraser, Fauna Brit. Ind. Odon., 1: 
326-328. 

Material e~amined-1 d', Jawar, 5.9.1967, ColI. Asket Singh; 
and 2 ~ s, Saloh, 23.9.1967, ColI. M. Prasa'd. 

A very rare species. 
Measurements in mm 

Abdomen Fore wing Hind wing 
Male 30.00 18.00 17.00 

Distribution-Throughout India and South' East Asia. 

Subfamily ISCHNURINAE 

Ischnura forcilpata Morton 

1907. Ischnura forcipata Morton, Trans. ent. Soc. Lond.: 306. 
IP33. Ischnura forcipata~ Fraser~ Faunq Brit. [nq.. Odon.~ 1: 354-357. 
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Material examined-1~., Andaura, 5.9.1967, CoIl. Asket 

Singh; 1 c1', Basal, 21.9.1967, Coll. M. Prasad; 21 c1' s, 7 ~s, Dera 
Gopipur, 29'.8.1967, ColI. Asket Singh; 46's, 2 ~s, Gagret, 
4.9.1967, ColI. Aske;l SingI1; 2 ~s, Jankaur, 24.9.1967, CoIl. 
M. Prasad; 1 d', Jawala Mukhi, 31.8.1967, ColI. Asket Singh, 

23's, 2 ~s, Kangra, 23.8.1967, ColI. Asket Singh; 2 c1' s, Kangra, 

25.8.1967, ColI. Asket Singh; 1 if, 1 ~., Mataur, 23.8.1967, ColI. 
Asket Singh; 4 c1' s, Maranda, 26.8.1967, ColI. Asket Singh; 5 d'S, 

Nagrota, 26.8.1967, ColI. Asket Singh; 2 c1' s, 3 ~Is, Palampur, 
26.8.1967, CoIl. Asket Singh; 6 if s, 1~, Palamp,ur, 27.8.1967, 
ColI. Asket Singh; 23's, Palampur, 28.8.1967, CoIl. Asket 
Singh; 2 d' s, 1 ~" Rani Tal, 28.8.1967, ColI. Asket Singh and 
2 ~s, Una, 25·.9.1967, ColI. M. Prasad. 

Measurements in mm 
Abdomen Fore wing Hind wing 

Male 20.00 16.5 15.00 
Female 21.00 16.5 15.00 

Distribution,-Northern India, Baluchistan and Quetta. 

Ischnura delicata (Hagen) 

1858. Agrion deZicatum Hagen, Verh. Zoot-bot. Ges. Wien. 8: 479. 
1933. Ischnura deZicata, Fraser, Fauna Brit. Ind. Odon., 1: 360-362. 

Material examined-1 c1' , Behdala" 22.9.1967, ColI. M. 
Prasad; 1 c1', Bankhandi, 12.9'.1967, C(\ll. Asket Singh; 1 ~,Basal, 
21.9.1967, CoIl. M. l!rasad; 53's, 2 ~Sl, Chauki Maniar, 7.9.1967, 
ColI. Asket Singh; 1 c1' •. ChUITU, 7.9.1967, ColI. Asket Singh: 
2 c1' s, Dhawala, 2.9.1907, ColI. Asket Singh; 1 ~;, Gagret, 4.9'.1967, 
ColI. Asket Singh; 1 ~, Jawala Mukhi, 31.2.1967, ColI. Asket 
Singh; 5 c1' s, Kangra, 23.8.1967, ColI. Ask,et Singh; 5 c1' s, 1~, 
Kangra, 24.8.1967, ColI. Asket Singh, 1~, Kangra, 25.8.1967. 
Coll. Asket Singh; 12 3' S', Mataur, 23.8.1967, CoIl. Asket Singh-.. 
1 ~,Mubarakpur, 4.9.1967, CoIl. Asket Singh; I d', Panoh1

, 

21.9.1967, Coll. M. Prasad; 1 d', Palampur, 26.8.1967, CoIL 

Asket Singh; 3 c1' '~, Rani Tal, 28.8.1967, ColI. Aske+t Singh; 1 ~ 
Saloh, 23.9.1967, Coll. M. Prasad; 2 d' s. Una, 22.9.1967, CoIL 
ill. Prasad and 2 d' s, 4 ~s, Una, 25.9.i967, ColI. M. Pras,ad. 

It differs from the published description as follolws: side~ 

and anterior lobe of the prothorax pale yellow. Pterostigma of 
fore win~ uniformly rose-red? costal border yellowish. There are 
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8 postnodal nervures in fore wing and 6 in hind. There are two 
small spots on 1st abdominal segment, situated near median 
ridge. 

Male 

kleasurements in mm 

Abdomen 
21.00 

Fore wing Hind wing 
14.00 13.00 

Female 17.00 13.00 12.05 
Distribution-Throughout India and South-East ~s!ia. 

Ischnura rufostigma Selys 

1876. Ischnura rujostigma Selys, Bull. Acad. Belg. (2) 41: 283. 
1933. Ischnura rujostigma, Fraser, Fauna Brit. Ind. Odon., 1: 362-364. 

Material examined·-l i!', Dera Gopipur, 29.8.1967, ColI. 
Asket Singh. 

Male 

Measurements in mm 

Abdomen 
22.05 

Fore wing Hind wing 
14.00 13.05, 

Distribution-It is known from Assam, Bengal, Bihar and 
Madhva Pradesh. 

Subfamily AGRIOCNEMINAE 

Agriocnemis pygmaea (Rambur) 

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

Material examined-l ~, Basal, 21.9.1967, ColI. M. Prasad; 
1 ~,Behdala, 22.9.1967, C·oll. kI. Prasad; 2 d' s, 2 ~Sl' ~ankhandi, 

12.9.1967, ColI. Asket Singh; 1 d' , 1 ~l' Churru, 7.9.1967, ColI. 
Asket Singh; 2 d' s, 1 ~, Gagret, 4.9.1967, ColI. Asket Singh; 
23's, 2 ~s, Panoh, 21.9.1967, ColI. M. Prasad; 1 6', Rani Tal, 
31.8.1967, ColI. Asket Singh and 2 d' s, 3 ~, Una, 25.9'.1967, 
CoIl. M. Prasad. 

A common species. 

Measurements in mm 

Male 
Female 

Abdomen 
19.00 
15.00 

Fore wing Hind wing 
11.00 10.05 
11.00 10.00 

Dislribution,-Throughout Oriental Region, Australia and 
Pacific Islands. 
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Family LESTIDAE 

Subfamily LESTINAE 

Lestes viridula Rambur 

1842. Lestes viriduZa Rambur, Rist. Nat. Ins. Neurop.: 252-3. 
1933. Lestes viriduZa, Fraser, Fauna Brit. Ind. Odon., 1: 45-46. 

Material examined-1~, Kangra, 23.8.1967, Coll. Asket 
Singh; 1 3', Kangra, 25.8.1967, ColI. Asket Singh; 1 ~, Palampur, 
28.8.1967, Coll. Asket Singh, 20's, 1~, Maranda, 26.8.1967, 
ColI. Asket Singh; 1 d', Basoli, 24.9.1967, ColI. JlII. Prasad and 
1 ~, Sidchaler, 8.9'.1967, ColI. Asket Singh. 

The specimens differ from the published des~riptions of the 
s,pecies in follo,ving respects :-Pterostigma covers 3! cells and 
not 2 cells. There are 11 postnodal nervures in the fore \ving 
and 9-13 in the hind wing. 

Male 
Female 

M easur.ements in mm 

Abdomen 
33.00 
34.05 

Fore wing Hind wing 
23.00 22.00 
26.00 25.00 

Distribution-It is known from Peninsular India and 
Dehra Dun. 

Family CHLOROCYPHIDAE 

Rhilnocypha quadrimaculata Selys 

1853. Rhinocypha quadrimacuZata Selys, Syn. Cal.: 69. 
1934 Rhinocypha quadrimacuZata, Fraser, Fauna Brit. Ind. Odon., 2: 

14-17. 

Material examined-23's, Dera Gopipur, 29.9.1967, ColI. 
Asket Singh; 1 ~, J awala MukhL 31.8.1967, C·ol!. Asket Singh; 
I -3' , Kangra, 24.8.1967, CoIl. Asket Singh; 1 3', 1~, Mataur; 
·23.8.1967, CoIl. Asket Singh and 73's, 2 ~s, Palampur, 27.8.1967, 
ColI. Asket Singh. 

Males differ from the published description in having a 
s,mall, yellowisll spot on metepimeron. In the females 16-18 
antellodal nervures in both the "Tings. 

Male 
Female 

Measurelnents in mm 

Abdomen 
20.00 
13.00 

Fore wing Hind wing 
33.00 22.00 
26.00 24.05 
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Distribution-It is kno,vn from Almora, Kumaon, Dehra 
Dun, Kashmir, Darjeeling, Sikkim, Nepal, and Burma. 

Family EPALAGIDAE 

Bayadera indilca (Selys) 

1853. Epallage indica Selys, Syn. Cal.: 49. 
1934. Bayadera indica, Fraser, Fauna Brit. Ind. Odon., 2: 79-81. 

LJluterial examined-l d', Kangra, 24.8.1967, CoIl. Asket 
Singh. 

Each of the posterior ocelli surrounded by a large, bright.. 
greenish-yellow spot. There are 19 antenodal and 20 post nodal 
nervures in fore wing and 19 antenodal 18 postnodal nervures 
in hind 'ving. In right fore and hind wing Riii arises 
at the level of the subnode, but in left wing" arises proximal to 
the subnode. 

Measurements in mm 
Abdomen Fore wing Hind wing 

Male 33.00 34.00 31.00 
Distribution-It is known from N. E. India and Eastern 

India. 

Family AGRIIDAE 

Subfamily AGRINAE 

Neurobasis chinensis chinensis (Lipnaeus) 

1758. LibelluZa chinensis Linnaeus, Syst. Nat.,·I: 545. 
1934. Neurobasis chinensis chinensis, Fraser, Fauna Brit. Ind.: Oda.n., 

2: 121-124. 

Material examined-2 ~s, Kangra, 24.8.1967, ColI. Asket 
Singh, 2 d'S, 2 ~s, Mataur, 23~8.1967, CoIl. Asket Singh; 3 (j s, 

Ma,randa, 26.8.1967, CoIL Asket Singh.; 2 d' s, 2 ~s, Palampur, 
26.8.1967, ColI. Asket Singh and 1 d', Than1o, 31.8.1967, ColI. 
Asket Singh. 

In the female labium: is uniformly pale yellow. Opaque, 
(~reamy yellow patch at node covers more than one cell in one 
specimen, while in the rest it covers only one cell. Pterostigma 
is reduced, creamy 'vhite and present only in the fore wing. 

Measurements in mm 
Abdomen Fore wing Hind wing 

Male 43.00 35.00 33.00 
Female 41.05 36.05 34.00 
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Distribution-Throughout India, except desert areas, 
Sri Lanka, Burma:, and Thailand. 

Suborder ANISOPTERA 

Family GOMPHIDAE 

Subfamily COMPHINAE 

Anormogomphus heteropterus Selys 

1854. Anormogomphus heteropterus Selys, Bull. Acad. BeIg., 21 (2): 61. 
1934. Anormogomphus heteropte7'us, Fraser, Fauna Brit. Ind. Odon., 2: 

174-176. 

Materiall examined-2 ¥s, Kangra, 24.8.1967, Clol!. Asket 
Singh; 4 ~s, Palampur, 26.8.1967, ColI. Asket Singh and 4 ~s, 
Palampur, 27.8.1967, CoIl. Asket Singh. 

A rare species. 
1l'1 easurements in mrp 

Abdomen Fore wing Hind wing 
Female 34.05 31.00 30.00 

Distribution-It is known from N. W India and Bihar. 

Mesogomphus lineatus (Selys) 

1850. Gomphus Iineatus Selys, Rev. Odon.: 386. 
1934. Mesogomphus lineatus, Fraser, Fauna Brit. Ind. Odon., 2: 230-234. 

lJ.tlaterial examined-l ~, Amb, 5.9.1967, ColI. Asket Singh; 
1 ~, Basoli, 24.9.1967, ColI. M. Prasad; 1 3' , Dhawala, 2.9.1967 ~ 

ColI. Asket Singh; 1 d', 1 ~, Gagret, 4.9.1967, ColI. Asket Singh; 
2 ~s, -Mataur, 23.8.1967, CoIl. Asket Singh and 1 3', 1 ~, Rani 
Tal, 31.8.1967, C,911. Asket Singh. 

C'ommon species. 
Measurements in mm 

Abdomen Fore wing 
Male 29.00 25.00 
Female 33.00 31.00 

Hind wing 
23.00 
29.00 

Distribution-Throughout India and Burma. 

Onychogomphus M-ftavum Selys 

1854. Onychogomphus bistrigatus selys, Mon. Oomph.: 22. 
1934. Onychogomphus M-fl,avum, Fraser, Fauna Brit. Ind. Odon., 2: 

250-254. 

Material examined-4 if s, Palampur, 27.8.1967, CoIl. Asket 
Singh; 2 d' s, Rani Tal, 28.8.1967, ColI. Asket Singh and 1 J s 
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Rani Tal, 2.9.1967, Coll. Asket Singh. 
A rare species. 

1Jt1 easurelnents in mm 
Abdomen Fore wing Hind wing 

Male 33.00 31.00 29.00 
DistribuJtion,--It is known from Eastern India and Dehra 

Dun. 

Nepogompbus modestus (Selys) 

1878. Onychogomphus modestus Selys, Bull. Acad. Belg., 46: 423. 
1934. Nepogomphus modestus, Fraser, Fauna Brit. Ind. Odon., 2 : 

285-286. 

JJ;Iaterial examined-1 if, Nagrota, 26.8.1967, ColI. Asket 
Singh; and 1 if , Palampur, 26.8.1967, ColI. Asket Sing}1. 

Very rare species. 
Measurements in mm 

Abdomen Fore wing Hind wing 
Male 23.00 24.00 22.00 

Distributi1on-Bengal, Assam, Bunna and Sumatra. 

Subfamily ICTINOGOMPHINAE 

Ictinogompbus rapax (Ramhur) 

1842. Diastatomm,a, rapax Rambur, Ins. Neurop.: 169. 
1934. lctinus rap ax, Fraser, Fauna Brit. Ind. Odon.,. 2: 373-376. 

Material examined-1 if, Thano, 31.8.1967, ColI. Asket 
Singh. 

A very rare species. 
M eatSurements 

Abdomen 
Male 46.00 

in mm 
Fore wing Hind wing 

41.00 39.00 
Distribution-Throughout India, Burma, Sri Lanka, and 

Malaysia. 

Family AESHNIDAE 

Subfamily ANACTINAE 

Hemianax epb1ppiger (Burmeister) 

1839. Aeschna ephippiger Burmeister, Handb. Ent. Band., 2: 840. 
1936. Hemianax ephippiger, Fraser, Fauna Brit. Ind. Odon., 3: 147-149 

Material examined-l ~, Kangra, 24.8.1967, CoIl. Asket 
Singh. 

A rare species. 

14 
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M easuremeIllts in mm 
Abdomen Fore wing Hind wing 

Female 39.00 44.00 44.00 
Distribution-It is known from India, South Europe, North 

Asia, Egypt and Mesopotamia. 

Family CORDULIIDAE 

Subfamily EPOPHTHALMIINAE 

Macromia moorei Selys 

1874. Macr.omia moorei Selys, Bull. Acad. BeIg.: 37. 
1936. Macromia moorei, Fraser, Fauna Brit. Ind. Odon., 3: 164-166. 

Material examined-2 3 s, Rani Tal, 31.8.1967, CoIl. Askel 
Singh. 

Very rare 

Male 

species. 
M easuremenis 

Abdomen 
45.00 

in mm 
Fore wing Hind wing 

46.00 44.00 
Distribution-It is known from North-East Himalayas and 

Simla Hills. 

Family LIBELLULIDAE 

Subfamily LIBELLULINAE 

Cratilla lineata (Brauer) 

1878. Orthemis Iineata Brauer, Sitzungsber, Akad. Wien., 77: 9. 
1936. Cratilla lineata, Fraser, Fauna Brit. Ind. OOOn., 3: 286-288. 

Material exam{ned-1 d', Garli, 30.8.1967, C·oll. Asket 
8fngh. 

Upper surface of fro)ls is metallic green, pterostigma black
ish brown, and extends over a little more than four cells. 

ill easuremeIllts in mm 
Abdomen Fore wing Hind ,ving 

Male 28.00 36.00 35.00 
Distribution-West Coast of India, Burma, Sri Lanka" 

Malaysia, Borneo, New Guinea and Philippines. 

Potamarch,a obscura (Rambur) 

1842. LibeHuZa obscura Rambur, Ins. Neurop.: 64. 
1936. Potamarcha obscura, Fraser, Fauna Brit. Ind. Odon., 3: 289-291. 

Material examined-1 0, Behdala, 22.9.1967, ColI. M. 
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Prasad; 1 cf, Paragpur, 30.8.1967, ColI. Asket Singh and 3 3 s, 
Sidhchaler, 8.9.1967, ColI. Asket Singh. 

Common species. 
]jleasurements in mm 

Abdomen Fore wing Hind wing 
Male 29.00 34.00 33.00 

Distributionr-Throughout India, Philippines, Formosa and 
Burma. 

Orthetrum taeniolatum (Schneider) 

1845. Libellula taeniolata Schneider, Stett. Ent. Zeit., 6: Ill. 
1P36. Orthetrum taeniolatum, Fraser, Fauna Brit. Ind. Odon., 3: 

296-298. 

~laterial examined-1 d' ,Andaura, 5.9.1967, ColI. Askel 
Singh; 1 d' , Amb, 4.9.1967, CoOll. Asket Singh; 1~, Behdala, 
22.9.1967, Call. lJI. Prasad; 2 0' _s, 1 ~, Bankhandi, 12.9.1967, ColI. 
Asket Singh; 3 ~s, Darkata, 2.9.1967, ColI Asket Singh; 1 d' 

Dhawala, 2.9.1967, ColI. Asket Singh; 1 d', Garli, 30.8.1967, 
CoIl. Asket Singh; 1 ~, Jawala Mukhi, 31.8.1967, Call. Asket 
Singh; 4 ~s, Jankaur, 24.9.1967, ColI. M. Prasad; 1 d', i ~, 
Kangra, 23.8.1967, CoIl. Asket Singh; 1 ~', Maranda, 26.8.1967, 
CoIl. Asket Singh; 1 d' , 1 ~, Mataur, 23.8.1967, Coll. Asket Singh; 
23's, Palampur, 28.8.1967, Coll. Asket Singh; 4 ~s, Rani Tal, 
28.8.1967, ColI. Aske'l Singh; 2 d' s, 2 ~,s, Una, 21.9.1967, ColI. 
lIf. Pra'8ud and 1 d, 1 ~, Una, 25.9.1967, ColI. M. Prasad. 

A very common species in District Kangra. 

1.11easurements in mm 
Abdomen F.ore wing 

Male 25.00-26.00 28.00-30.00 
Female 25.00 28.00 

Distribution-Throughout India. 

Hind \ving 
30-'.00 
29.00 

Orthetrum chrysostigma luzonicum (Brauer) 

1868. Libella luzonica Brauer, Verh. Zool.-bot. Ges. Wien., 18: 169, 732. 
1936. Orthetrum chrysostigma luzonicum, Fraser, Fauna Brit. Ind. 

Odon., 3: 298-300. 

Material examined-20 c1' s, 2 ~s, Andaura, 5.9.1967, Co~I. 

Asket Singh; 2 c1' s, Churru, 7.9.1967, CoOll. Asket Singh; 1~, 

Darkata, 2.9.1967, Coll. Asket Singh; 13d' s, 3 ~s; Dera Gopipur, 

29.8.1967, Coll. Askel Singh; 3 (f s, 2 ~s, Gagret, 6.9.1967, ColI. 
Asket Singh; 2 d' s, 1 ~, Mataur, 23.8.1967, ColI. Asket Singh; 
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23's, Kangra, 25.8.1967, Call. Asket Singh; 10 d' s, 1 ~', Maranda, 
26.8.1967, Call. Asket Singh; 1 ~, Nagrotta, 26.8.1967, Call. Asket 
Singh; 1 ~, Palampur, 26.8.1967, Call. Asket Singh; 5 (/ s, 1 ~, 
Pandogh'a, 23.9.1967, Call. M. Prasad; 1 d', Saloh, 23.9.1967, 
Call. M. Prasad; 3 (/ s, Thana, 31.8.1967, Call. Asket Singh and 
1(/ , Una, 25.9.1967, Call. M. Prasad. 

Common species. 
l.l1easurements in mm 

Abdomen Fore wing 
Male 31.00 33.00 
Female 31.00 33.00 

Hind wing 
32.00 
31.00 

Distribution-Throughout India, Sri Lanka, Philippines_ 
Java arid Sumatra. 

Orthetrum sabina (Drury) 

1770. Libellula sabina Drury, IU. EsotJ Ins., 1: 114, 115. 
1936. Orthetrum sabina, Fraser, Fauna Brit .. Ind. Odon., 3: 300-302. 

MQterial examined-19 3' s, 5 ~s, Andaura, 5,.9.1967, ColI. 
Asket Singh; 1 3' , Amb, 5.9.1967, 00111. Asket Singh; 1 d', Basal, 

21.9.1967 ~ Call. M. Prasad; 1 6', Churru, 7.9.1967, Call. Asket 
Singh; 4. (/ s, 2 ~s, Gagret, 6.9.1967, Call. Asket Singh; 2 d' s, 1 ~', 
Garli,,30.8.1967, ColI. Asket Singh; 1 ~, Jankaur, 24.9.1967, Call. 
M,. Prasad; 1 ~, PaIampur, 28.8.1967, Call. Asket Singh; 1 3', 
Polian, .15.9.1967, Call. M. Prosad; 23's, Pandogha, 23.9.1967, 
Co!l. M. Prasad; 1 6' , Panoh, 21.9.1967, ColI. M. Prasad; 33's, 
Rani Tal, 28.8.1967, COllI. Askett Singh; 1 iJ', 1 ~., Sidhchaler, 
8.9~19~7, ColI. Asket Singh; 1 6', Salah, 23.9'.1967, Call. M. 
Prasad; 26'S, 1 ~, Una, 22.9.1967, Call. M. Prasad and 2 3 s, 
3 ~s, Una, 23.9'.1967, Call. M. Prasad. 

A very common species in Distt. Kangra. 

Measurements in mm 
Abdomen Fore wing Hind wing 

Male 31.00 33.00 32.00 
Female 31.00 33.00 31.00 

Distribution.-Throughout India, Somali land, Mesopotamia, 
Persia' to Samoa, Australia, Sri Lanka, Th'ailand and Burma. 

Orthetrum japonicum internum MacLachlan 

1895. Orthetrum japonicum internum MacLachlan, Ann. Mag. nat. 
H ist., 13: 431. 
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1936. Orthetrum japonicum internum, Fraser, Fauna Brit. Ind. Odon., 
3: 304-305. 

Material exanlined-l 6' , Andaura, 5.9.1967, CoIl. Askelt 

Singh; and 1 3, Maranda, 26.8.1967, ColI. A.~ket Singh. 
A rare species. 

111easurements in mm 
Abdomen Fore wing Hind wing 

Male 29.05 35.00 34.00 
Distributz,on-It is known from Eastern India, and. North

West India, Nepal, Tibet and S. W China. 

Orthetrum tri1angulare trlangulare (Selys) 

1878. Libella triangularis Selys, Mitth. Mus. Dresden. p. 314. 
1936. Orthetrum triangulare triangulare, Fraser Fauna Brit. Ind. Odom., 

3: 305-307. 

Material examined-1 d', Sid.hchaler, 8.9.1967, CoIl. Asket 
Singh; 7 J s, Palampur, 28.8.1967, CoIl. Asket Singh and 4 d" s, 
Th'ana, 31.8.1967, Coll. Asket Singh. 

Measurements in mm 
Abdomen Fore wing 

Male 28.00-30.00 36.00-38.05· 
Hind wing 

35.00-37.00 
Distribution-Throughout India, Sri Lanka and Burma. 

Orthetrum glaucum (Brauer) 

1865. Libellula gZauca Brauer, Verh. Zool.-bot. Ges. Wien., 15: 1012. 
1936. Orthetrum gZaucum, Fraser, Fauna Brit. Ind. Odon., 3: 307-309. 

Materiall examined-1 if ,Dera G·opipur, 29.8.1967, ColI. 
Ask~t Singh; 1 0' , Kangra, 23.8.1967, COllI. Asket Singh; 2 d'S, 

Palampuf, 28.8.1967, CoIl. Asket Singh. and 7 d' s, Thana~ 

31.8.1967, Coll. Asket Sill:9h. 
A common species. 

M eaSUremel'lts in 'mm 
Abdomen Fore wing Hind wing 

Male 28.00 34.00 33.00 
Distribution-Throughout India, Philippines and Java. 

Orthetrum pruinosum neglectum (Rambur) 

1842. Libellula negZecta Rambur, Ins. Neurop. p. 86. 
1936. Orthetrum pruinosum neglectum, Fraser, Fauna Brit. Ind. Odon., 

3: 311-313. 



108 ReCOl'ds of the Zloological Survey of India· 

IJ!1aterial examined-17 d' s, 1 ~,Andaura, 5.9.1967, ColI. 

Asket Singh-; 2 d s, Anu (Hamirpur), 24.1.1967, ColI. Asket Singh; 
5 d' s, Dera Gopipur, 29.8.1967, ColI. Asket Singh; 1 d', Darkata, 

2.9.1967, ColI. Asket Singh; 4 ~ s, Garli, 30.8.1967, ColI. Asket 
Singh; 2 d' s, 1 ~, Gagret, 4.9.1967, ColI. Asket Singh; 1 d', 

Jankaur, 24.9.1967, Coll. M. Prasad; 1 d', Kangra, 23.8.1967, 

ColI. Asket Singh; 5 d' s, 2 ~s, Mataur, 23.8.1967, ColI. Asket 
Singh-; 2 d's, Pandogha, 23.9.1967, Coll. M. Prasad; 1 d', Rani 
Tal, 28.8.1967, ColI. Asket Singh; 1 d' , 1 ~, Saloh, 23.9.1967, 

ColI. jl. Prasad; 2 d' s, 1 ~', Sidhchaler, 8.9.1967, C·oll. Asket 
Singh and 1 d', 1 ~, Thana, 31.8.1967, Coll. Asket Singh. 

A very common species in Distt. Kangra. 

Male 
Female 

111 easurements in mm 

.Abdomen 
27.00 
25.05 

~'ore wing 
35.00 
34.00 

Hind'ving 
34.00 
32.00 

DistribuUon-Throughout India, Sri Lanka, Burma, Tibet 
and Indo-China. 

Subfamily DIASTATOPIDINAE 

Palpopleura sexmaculata sexmaculata (Fabr.) 

1787. LibelZuZa sexmacuZata Fabricius, Mant. Ins., 1: 338. 
1!136. PaZpopZeura sexmacuZata sexmacuZata, Fraser, Fauna Brit. Ind. 

Odon., 3: 318-320. 

Material examined-17 d' s, 5 ~s, Andaura, 5.9.1967, ColI. 

Asket Singh; 1 d, Dera Gopipur, 29.8.1967, ColI. Asket Singh; 
1 d', Gagret, 4.9.1967, ColI. Asket Singh; 1 ~, Jawala, Mukhi, 
31.8.1967, ColI. Asket Singh; 1 d', Jammal, 1.9.1967, ColI. Asket 
Singh; 2 ~s, I{angra, 23.8.1967, CoIl. Asket Singh; 3 d's, 2 ~s. 

Maranda, 26.8.1967, ColI. Asket Singh; 2 d' s, 8 %, Palampur, 
27.8.1967, CoIl. Asket Singh; 1 d' , 1 ~, Panoh, 21.9.1967, ColI. 
M. Prasad; 1 d', Rani Tal, 28.8.1967, ColI. Asket Singh; 1 d', 
2 ~s, THana, 31.8.1967, ColI. Asket Singh and 3 ~s, Una 
25.9.1967, ColI. M. Prasad. 

In some females an additional black strip is present in the 
hind \ving extending ~rom just belo,,,, pterostigma to IRiii & 
Rspl. 
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Measurements in mm 
Abdomen Fore wing Hind wing' 

Male 13.05 20.00 18.00 
Female 11.05 18.00 16.05 

Distribution-Throughout India, Tibet, Malaysia and Indo
China to China. 

Subfamily BRACHYDIPLACTIN AE 

Bracbydiplax sobrina (Rambur) 

1842. Libellula sobrina Rambur, Ins. Neurop., p. 114. 
1936. Brachydiplax sobrina, Fraser, Fauna Brit. Ind. Odon., 3: 325-327. 

Material examined-5 (J s, Churru, 7.9.1967, C·oll. Asket 
Singh; 1 0', Jankaur, 24.9.1967, Cull. M. Prasad; 1 d' , Palampur, 
26.8.1967, ColI. Asket Singh; 1 d' , 1 ~, Saloh, 23.9.1967, Coll. 
M· Prasad and 1 d' , Una, 25.9.1967, C'olI. M. Prasad. 

A comparatiYely common species. 

Measurements in'mm 
Abdomen Fore wing Hind wing 

Male 1 g..00 27.00 25,.05 
Female 16.00 24.00 24.00 

Distribution-It is known from Southern and Eastern India~ 
Burma and Sri Lanka. 

Subfamily SYMPETRINAE 

Aclsoma panorpoldes panorpoldes Rambur 

1942. Acisoma panorpoides Rambur, Ins. Neurop., p. 28. 
1936. Acisoma panorpoides panorpoides, Fraser, Fauna Brit. Ind. Odon., 

3: 330-331. 

MateriQ/ examined-32 a'S, 11 ~s, Andaura, 5.9.1967, Coll. 
Asket Singh; 1 d' , Basal, 21.9.1967, ColI. M. Prasad; 40's, 2 ~s, 
Churru, 7.9.1967, Coll. Asket Singh; 15 d' s~ 4 ~s, Gagret, 4.9.196~. 
ColI. Asket Singh, 4 (j' s, 10 ~s, Gagret, 6.9.1967, ColI. Asket 
Singh; 1 a, 2 ~s, Panoh, 21.9.1967, ColI. M. PrlMad and 2 d's 
Una, 25.9.1967, CoIl. M. Prasad. 

A common species. 

Measurements in mm 
Abdomen Fore wing 

Male 17.00 20.00 
Female 15.00 19.00 

Hind wing 
19.0() 
18.00 
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Distribultion·-It is known from Western India and South 
Ea;st Asia. 

Dlplacodes nebulosa (Fabricius) 

1793. Libellula nebulosa Fabricius, Ent. Syst., 2: 379. 
1936. Diplacodes nebulosa, Fraser, Fauna Brit. Ind. Odon., 3: 335-336. 

ll1laterial ~xamined-1 ~, Amb, 4.9.1967, CoIl. Asket Singh; 
2 ~s, Andaura, 5.9.1967, Call. Asket Singh; 3 ~s, Basal, 21.9.1967, 
ColI. M. Prasad; 13', 1~, Dhaliara, 1.9.1967, Call. Asket Singh; 
43's, 3 ~s, Gagret, 4.9.1967, ColI. Asket Singh; 4 0' ·s·, 3 ~s, 

Gagret, 4.9.1967, Coll. Asketl Singh; 4 d' s, 10 ~s, Gagret, 6.9.1967, 
CoIl. Asket Singh; 1 3', Jawar, 5.9'.1967, Call. Asket Sing/I; 
1 ~,Rani Tal, 31.8.1967, Coll. Asket Singh; 1 c1', Panoh, 
21.9.1967, Call. M. Prasad; 1 ~, Una, 21.9.1967, Call. M, Prasad 
and 4 d' s, 1 ~, Una, 25,.9.1967, Call. M. Prasad. 

Male 
Female 

Measurements in mm 
Abdomen Fore wing 
14.00-15.00 19.00 
15.00 19.00 

Hind wing 
17.00-1S.00 
18.00 

Distributf,O'1JJ-It is known from Western India, Sri Lanka, 
Australia, Java and Philippines. 

Diplacodes trivialls (Rambur) 

1842. Libellula trivielis Rambur, Ins. Neurop., p. 115. 
1936. Diplacodes trivialis, Fraser, Fauna Brit. Ind. Odo1l..J, 3: 336-338. 

Ma.terial examined-1 3', Basal, 21.9.1967, Oo'll. M. Prasad. 
A very rare species. 

Measurements in mm 
Abdomen Fore wing Hind wing 

Male 18.05 19.00 17.05 
Distribution-Throughout India, Sri Lanka, Burma. 

}4'ormolS'a and Philippines. 

Crocothemls servilila servilia (Drury) 

1770. LibeZlula servilia Drury, Ill. Ex. Ins., 1: 112, 113. 
1936. Crocothemis servilia servilia, Fraser, Fauna Brit. Ind. Odon., 3: 

345-347. 

Materia'l examined-20's, 1 ~, Amb, 4.9.1967, Call. Asket 
Singh; 32 d' S, 4 ~s, Alldaura, 5.9.1967, ColI. Asket Singh; 17 3' s, 

Anu (Hamirpur), 24.1.1967, ColI. Asket Singh; 1 0', 2 ~s? Basal, 
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21.9.1967, C'oll. lJI. Prasad; 1 d', Basoli, 24.9.1967, Coll. }f;/, 

Prasad; 2 d' S, 2 ~s, Churru, 7.9.1967, ColI. Asket Singh; 1 d' , 1 ~. 

Chakki, 15.1.1967, ColI. Asketl Singh; 1 d', 1 ~,Chetru, 22.1.1967, 
CoIl. Asket Singh; 3 d' s, 1 ~,Dha\vala, 2.9.1967, ColI. Asket 
Singh; 1 0', Dhaliara, 1.9.1967, ColI. Asket Singh; 5 d' S, 1 ~, 

Dera Gopipur, 29.8.1967, ColI. Asket Singh; 6 d's, 6 ~s, Dera 

Gopipur, 1.9.1967, CoIl. Asket Singh; 40's, Darkata, 2.9.1967, 
Coil. Asket Singh; 1 ~, Durang, 22.1.1967, CoIl. Asket Singh; 
17 3 s, 2 ~.s, Gagret, 4.9.1967, C'olI. Asket Singh; 17 d' s, 9 ~s, 

Gagret, 6.9.1967, Coll. Asket Singh; 10 d' s, Garli, 30.8.1967, ColI. 

Asket Singh; 1 0', 1 ~, Jassoor, 15.1.1967, ColI. Asket Singh; 

1 ~, Indora, 16.1.1967, Coll~ Asket Singh; 1 3, 1~, Jankaur, 
24.9.1967, CoIl. ]1;1. Prasad; 7 d'S, 1 ~, Jawala Mukhi, -31.8.1967, 
ColI. Asket Singh; 14 0' S, 6 ~s, Kangra, 23.8.1967, ColI. Asket 
Singh; 14 ~s, Maranda, 26.8.1967, CoIl. Asket Singh; 1 d', 

Nagrota, 26.8.1967, 1 0', 1 ~, PO'lian, 15.9.1967, ColI. M. Pra,sad; 
23 3' s, 20 ~s, Palampur, 26.8.1967, ColI. Asket Singh; 22 d'S, 

I 

24 ~s, Palampur, 27.8.1967, ColI. Asket Singh; 3 d' s, 2 ~s, 

Palampur, 28.8.1967, COlli Asket Singh; 3 d' s, 2 ~s, Pandogba, 
23.9.1967, ColI. M. Prasad; 3 d' s, Panoh', 21.9.1967, ColI. M. 
Prasad, 5 d' s, 1 ~I, Rani Tal, 31.8.1967, CoIl. Asket Singh; 83's, 

Rani Tal, 2.9.1967, ColI. Asket Singh; 1 d', 4 ~s, Saloh', 23.9.1967, 

ColI. M. Prasad; 1 ~, Thana, 31.8.1967, CoIl. Asket Singh; 5 d'S, 

6 ~s, Jawar, 5.9.1967, C'olI. Asket Singh and 9 d' s, 10 ~\s, Una, 
23.9.1967, ColI. M. Prasad. 

In some specimens face is tinted with' rosy-red (not 
deep colour). 

Male 
Female 

Measurements in mm 

Abdomen 
21.00 
19.00 

Forewing 
27.00-29.00 
27.00 

Hind wing 
24.00-27.00 
27.00 

Distribution-It is known from India, Mesopotamia, Sri 
L'anka, Burma, Japan, Philippines and Australia. 

Neurothemis intermedia intermedila (Rambur) 

1842. Libellula intermedia Rambur, Ins. Neurop., p. 91. 
1936. Neurothemis intermedia intermedia, Fraser, Fauna Brit. Ind. 

Odon., 3: 357 -358. 

15 
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111aterial examined-1 ~, Basal, 21.9.1967, Coil. M. Prasad; 
1 c1' ,ChuITu, 7.9.1967, CoIl. Asket Singh; 1 c1' ,Darkata, 2.9.1967, 

Coll. Asket Singh; 2 c1' s, 4 ~s, Gagret, 4.9.1967, C'oII. "Askel 
Singh; 1 c1', 1 ~I, Jankaur, 24.9.1967, Coll. M. Prasad; 1 3, 

Gagret, 6.9.1967, CoIl. Asket Singh; 1 d', 1~, Jawala Mukhi, 
31.8.1967, Coll. Asket Singh; 1 ~, Kangra, 24.8.1967, ColI. Asket 
Singh; 1 ~,Maranda, 26.8.1967, ColI. Asket Singh; 1 0' , 1 ~, 

Nagrota, 26.8.1967, ColI. Asket Singh; 1 if , Pandogha, 23.9.1967. 
ColI. M. Prasad; 3 d's, 3 ~s, Palampur, 27.8.1967, CoIl. Asket 
Singh; 2 if' s, 2 ~, Rani Tal, 28.8.1967, Coll. Asket Singh and 
4 (f s, Una, 21.9.1967, ColI. M. Prasad. 

A common species. 
Measurements in mm 

Abdomen Fore wing 
Male 21.00-23.00 28.00-30.00 
Female 23.00 29.05 

Distribution-Throughout Peninsular 
Burma, Malacca and Indo-China. 

Hind "ring 
26.00-28.00 
30.00 

India', Sri Lanka, 

Neurothemis tullia tuUia (Drury) 

1773. Libellula tullia Drury, Ill. Exct. Ins., 2: 85. 
1936. Neurothemis tullia tullia, Fraser, Fauna Brit. Ind. Odon., 3 : 

360-362. 

Material[ examined-i d' ,Churru, 7.9.1967, CoIl. Asket 
Singh; 2 ~s, Gagret, 4.9.1 ~67, CoIl. Asket Singh; 1 d', Pandogha. 
23.9.1967, CoIl. M. Prasad; 3 i1 s, Panoh, 21.9.1967, CoIl. M. 

Prasad; 3 d' s, 1 ~, Saloh, 23.9.1967, CoIl. M. Prasad; 4 (f s, 6 %, 
lTna, 23.9.1967, CoIl. M. Prasad and 2 (1' s, 4 ~ s, 25,.9.1967, 
CoIl. M. Pr.asad. 

A COJnmon species in Distt. Kangra. 

Measurements in'mm 
Abdomen Fore wing 

Male 16.00-18.00 20.00-23.00 
Female 16.00 20.00 

Hind wing 
19.00-22.00 
20.00 

Distribution,-It is known from South India, Sri Lanka. 
Burma and Indo-China. 

Bracbytbemis contaminata (Fabricius) 

179~. ~ibellula contaminata Fabricius, Ent. Syst., 2: 382. 
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1936. Brachythemis contaminata, Fraser, Fauna Brit. Ind. Odon., 3 : 
365-366. 

Material examined-l d', Anlb, 4.9.1967, Coll. Asket Singh; 
1 d', 2 ~s, Andaura, 5.9.1967, ColI. Asket Singh; 1 J', Ban

khandi, 12.9.1967, ColI. Asket Singh; 1 d', Behdala, 22.9.1967, 
ColI. M. Prasad; 2 d' s, Basal, 21.9.1967, ColI. M. Prasad; 2 d's, 
1 ~, Chanki Maniar, 7.9.1967, ColI. Asket Singh; 1 (f 2 ~s, 

Churru, 7.9.1967, CoIl. Asket Singh; 3 d' s, Dera Gopipur, 
1.9.1967, ColI. Asket Singh; 2 d' s, Dhawala, 2.9.1967, ColI. 

A.sket Singh; 2 ~s, Daulatpur, 6.9.1967, CoIl. Asket SiIl:gh; 7 J's, 
4 ~s, Gagret, 6.9.1967, ColI. Asket Singh; 2 d'S, 3 ~s, Garli. 
30.8.1967, CoIl. Asket Singh; 2 ~s, Jankaur; 24.9.1967, ColI. 
jtl. Prasad; 2 (f s, 1 ~, Mubarakpur, 4.9.67, CoIl. A:sket Singh; 
11 d' s, 2 ~s, Polian, 18.9.1967, ColI. M. Prasad; 1 ~, Pandogha, 
23.9.1967, CoIl. jJ;1. Prasad; 3 d' s, 2 ~s, Rani Tal, 28.8.1967, ColI. 

Asket Singh; 5 d' s, 1 ~, Saloh, 23.9.1967, ColI. M. Prasad; 3 d's, 

2 ~s, Sidchaler, 8.9.1967, ColI. Asket Singh; 2 ~s, Una, 21.9.1967, 
ColI. M. Prasad and 7 d' s, 2 ~s, Una, 25.9.1967, CoIl. M. Prasad. 

It is one of the commonest species. 

Male 
Female 

Measurements in mm 
Abdomen Fore wing 

15.05 20.00-30.00 
16.00 24.00 

Hind wing 
19.00-22.00 
23.00 

Distl'ibution,-Throughout plains of India and South East 
Asia. 

Subfamily TRITHEMINAE 

Trithemis aurora (Burmeister) 

1839. Libellula aurora Burmeister, Handb. Ent., 2: 859. 
1936. Trithemis aurora, Fraser, Fauna Brit. Ind. Odon., 3: 383-385. 

Material examined-l d' , 2 ~s, Basoli, 24.9.1967, ColI. 

M. Prasad; 2 d'S, 3 ~s, Basal, 21.9.1967, ColI. M. PTiusad; ~ d'S, 

2 ~s, Behdala, 22.9.1967, Coll. M. Prasad; 3 d' 'S, 5 ~s, Gagret, 
4.9.1967, ColI. Asket Singh; 26 d' s, 4 ~s, Dera GOtpipur, 1.9.1967, 
ColI. Asket Singh; 2 d' S, 2 ~;s, Dhawala, 2.9.1967, CoIl. Asket 
Singh; 2 d'S, 2 ~s, Jankaur, 24.9.1967, ColI. M. Prasad; 11 d's, 
7 ~s, J a,vala Mukhi, 31.8.1967, ColI. Asket Singh; 1 d' , 1 ~, 
Jammal, 1.9.1967, ColI. Asket Singh; 3 ~s, Kangra, 25.8.1967, ColI. 
Asket Singh; 2 d' s, 1~, Mataur, 23.8.1967, CoIl. Asket Singh; 
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24 6' S, 13 ~s, Maranda, 26.8.1967, Coll. Asket Singh; 36's, 2 ~s. 

Panoh, 21.9.1967, ColI. lJIl. Prosad; 1 d', Pandogha, 23.9.1967, 

Coll~ M. Prasad; 1 d', Palampur, 26.8.1967, Coll. Asket Singh; 
61 6' s, 15· ~s, Rani Tal, 2.9.1967, ColI. Asket Singh; 2 d'S, 

Sidhchaler, 8.9.1967, Coll. Asket Singh; 2 d' s, 2 ~s, Saloh, 

23.9.1967, ColI. M. Prasad; 2 d'S, 1~, Thana, 31.8.1967, CoIl. 
Asket Singh and 2 d' S, 5 ~s, Una, 25.9.1967, CoIl. M. Prasad. 

One of the comm'on species. 

Al easurements in mm 
Abdomen Fore wing 

Male 19.05 24.00-26.00 
Female 19.00 25.00 

Hind 'ving 
23.00-25.00 
25.00 

Distribution-Througholl:t India, Sri Lanka, Burma, 
Philippines and Java. 

Trithemis kirbyi kirbyil Selys 

1896. Trithemis aurora Kirby, Proc. zool. Soc. London, p. 327. 
1936. Trithemis kirbyi kirbyi, Fraser, Fauna Brit. Ind. Odon., 3 : 

385-387. 

Material examined-2 (f s, Dhawala, 2.9.1967, CoIl. Asket 
Singh and 3 d' s, Rani Tal, 31.8.1967, COllI. Asket Singh. 

The specimen of this species differ in following respects. 
Labium is yellowish red, and labrum and clypeus are reddish
yellow. 

Jltleasurements in mm· 
Abdomen Fore wing 

Male 20.00 26.00 
Hind wing 

25.00 
Distribution-It is known from Northern and Southern 

India. 

Trithemis festilva (Rambur) 

1842. LibeZlula festiva, Rambur, Ins. Neurop., p. 92. 
1936. Trithemis festiva, Fraser, Fauna Brit. Ind. Odon., 3: 387-389. 

Material examined-2 (f s, Basoli, 24.9.1967, C'ol!. M. Pras,ud; 
1 6', 1~, Basal, 21.9.1967, ColI. M. Prasad; 16 d'S, Dera Gopipur, 

29.8.1967, ColI. Asket Singh; 4 d'S, Dhawala, 2.9.1967, ColI. 
Asket Singh; 1 (f, Dhaliara, 1.9.1967, ColI. Asket Singh; 14 d'S, 

Garli, 30.8.1967, ColI. Asket Singh; 2 d' s, 1 ~, Jawala Mikhi~ 

31.8.1967, CoIl. Asket Singh; 1 ~, Jammal, 1.9.1967, ColI. Asket 
Singh; 1 (f , 1 ~, Jankaur, 24.9.1967, ColI. M. Prasad; 8 ~s, 
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I{angra, 23.8.1967, CoIl. Asket Singh; 6 d' s, 12 ~s, Kangra, 

24.8.1967, Coll. Asket Singh; 4 d' s, 3 ~s, Matau,r, 2~.8.196t, C'oli. 
Asket Singh; 5 d' s, l\1aranda, 26.8.1967, ColI. Asket Singh; 2 d' S, 

2 ~s, Pandogha, 23.9.1967, CoIl. M. Prasad; 6 ~~, Palampur. 
27.8.1967, ColI. Asket Singh; 17 d'S, 6 ~s, Rani Tal, 28.8.1967, 

ColI. Asket Singh; 1 d' , Sidhchaler, 8.9.1967, ColI. Asket Singh 
~lnd 14 d s, 7 ~s, Thana, 31.8.1967, Coll. Asket Singh. 

A common species. 

~Ieasurements in mm 
Abdomen Fore wing Hind wing 

Male 20.00 28.00 26.00 
Female 21.00 28.65 28.00 

Distribution-Throughout India, Sri Lanka and Burma. 

Trithemis pallidinervis (Kirby) 

1889. Sympetrum pallidinervis Kirby, Trans. zooZ. Soc. London, 12: 327. 
1936. Trithemis palZidinervis, Fraser, Fauna Brit. Ind. Odon., 3: 

389-391. 

Material examined-1 d' , Basal, 21.9.1967, CoIl. M. Prasad,; 
1 6', Daulatpur, 6.9.1967, Coll. Asket Singh; 2 d' s, 2 ~!s, Jankaur, 

24.9.1967, CoIl. lJII. Prasad; 1 d, Polian, 18.9.1967, CoIl. 

M. Prasad; 1 d', Pandogha, 23.9.1967, ColI. M. Prasad and 
26's, 2 ~~, Una, 25.9.1967, CoIl. -AI. Prasad. 

Similar to the published description of the species but 
differ in one respect. The bright amber-yellow marking of the 
fore wing extends to\vards first antenodal nervures and cubital 
space. 

Measurements in Innl 

Abdomen Fore wing 
Male 26.00 31.00 
Female 23.00 30.00 

Distributiun-It is known throughout India, 
Burma, Philippines and Formosa. 

Subfamily RHYOTHEMINAE 

Hind wing 
30.00 
29.00 

Sri La~ka! 

Rhyothemis variegata vari!egata (Linnaeus) 

1763. Libellula variegata Linnaeus, Amoenitates Acad., 6: 412. 
1936. Rhyothemis variegata variegata, Fraser, Fauna Brit. Ind. Odon., 

3: 423-424. 

Jlateria/ examined.-1 ~, Una, 23.9.1967, ColI. M. Prasad. 
A very rare species. 
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M easuremen/:s in mm 
Abdomen Fore wing Hind wing 

Female! 20.05 33.00 31.00 
Distributlion·-India, Sri Lanka, Burma and Malaysia. 

Subfamily ZYXOMMATINAE 

Zyxomma petiolatum Rambur 

1842. Zyxomma petiolatum Rambur, Ins. Neurop., p. 30. 
1936. Zyxomma petiolatum, Fraser, Fauna Brit. Ind. Odon., 3: 409-410 

Material examined-1 J, Una, 22.9.1967, C-oll. M. Prasad. 
A very rare species. 

M easuremenls in mm 
Abdomen Fore wing Hind wing 

Male 35.00 30.00 30.00 
Distribution-It is known throughout India, Burma and 

Sri Lanka. 

Tholymis tillarga (Fabricius) 

1798. Libellula tiUarga Fabricius, Ent. Syst. Suppl., p. 285. 
1936. Tholymis tillarga, Fraser, Fauna Brit. Ind. Odon., 3: 411-413. 

M-aterial examined-1 J', Dera Gopipur, 29.8.1967, ColI. 
Asket Singh; 1 d', Salo'h, 23.9.1967, CoIl. M. -Prasad and 1 d', 
llna, 25-.9.1967, ColI. ill. Prasad. 

A very rare species. 
Measurements in mm 

Abdomen Fore wing 
Male 26.00 34.00 

Distribution-Throughout India, Sri Lanka, 
Australia. 

Subfamily PANTALIINAE 

p'antala flavescens (Fabricius) 

Hind wing 
33.00 

Burma and 

1798. Libelluta fl,avescens Fabricius, Ent. Syst. Suppl., p. 285. 
1936. PantaZa fl,avescens, Fraser, Fauna Brit. Ind. Odon.; 3: 414-416. 

~laterial examined-1 if , Amb, 4.9.1967, ColI. Asket Singh; 
2c1' s, 3 ~s, l~ankhandi, 12.9.1967, ColI. Asket Singh; 1 J' ,2~s, 

Chauki Maniar, 7.9.1967, ColI. Asket Singh; 1 d', 1 ~, Churru, 
7.9.1967, ColI. Asket Singh; 2 d' s, 4 ~~, Darkata, 2.9.1967~ ColI. 
Asket Singll; 1 J', Dhawala, 2.9.1967, ColI. Asket Singh; 1 d',' 
Garli, 30.8.1967, Coll. Asket Singh; 1 ~, Ja'\vala Mukhi, 31.8.1967: 
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ColI. Asket Singh; 1 d', Jankaur, 24.9.1967, ColI. M. Prasad; 
23 3' s, 33 ~s, Kangra, 24.8.1967, CoIl. Asket Singh; 1 ~, Mata-ur, 
23.8.1967, ColI. Asket Singh; 1 JI, Maranda, 26.8.1967, Coli. 
Asket Singh; 2 d' s, 1 ~,Nagrota, 26.8.1967, Coll. Asket Singh; 
9 d' S, 5 ~s, Palampur, 26.8.1967, Coll. Asket Singh; 1 ~,Randogha. 
23.9.1967, Coll. M. Prasad; 2 J' s, 2 ~s, Rani T'al, 28.8.1967, ColI. 

Asket Singh; 26's, 2 ~s, Sidhchaler, 8.9.1967, CoIl. Asket Singh: 
44 3' s, 4 ~s, Thana, 31.8.1967, Coll. Asket Singh and 2 ~ s, 1 ~, 
{Tna, 25.9.1967, Coll. JtJ. Prasad. 

A very co-mlnon species in Distt. Kangra. 

Male 
Female 

Measurements in 'mm 
Abdomen Fore wing 

29.00 40.00 
27.00 39.00 

Hind wing 
38.00 
36.00 

Distribution-Throughout India, Sri L'anka, Burma and 
Tibet. 

Tramea basllaris burmelstert Kirby 

1839. Libellula chinensis Burmeister, Handb. Ent., 2: 852. 
1936. Tramea basilaris burm..eisteri, Fraser, Fauna Brit. Ind. Odon., 3: 

423-434. 

Alaterial eXQ'mined,-2 t!' s, Darkata, 2.9'.1967, CoIl. Askel 
Singh; 1 d' , J awar, 5.9.1967 , ColI. Asket Singh; and 1 d', 
Kangra, 24.8.1967, CoIl. Asket Singh. 

It differs frolll the description of the species in following 
respects. Venation of the dark area of hind 'ving reddish. Mem
brane is white and its border area is brown. Pterostigma is 
reddish yellow. 

Measurements in mm 
Abdomen Fore wing 

Male 28.00 38.00 
Hind wing 

35.00 

Distribution-It is known from India, Burma, Malaysia and 
Sri Lanka. 

Tramea virginia (Rambur) 

1773. Libellula chinensis De Geer, Mem. Ins., 3: 556. 
1936. Tramea virginia, Fraser, Fauna Brit. Ind. Odon., 3: 435-436. 

Material examined-l d', Jawar, 5.9.1967, ColI. Asket 

Singh and 1 6' , Sidchaler, 8.9.1967, Coll. Asket Singh. 
They are smaller in body length as well as wing expance, 
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occiput bro-wnish yellow, membrane of the ,ving and pterostignla 
brownish. 

JlIleasurements in mm 
Abdomen Fore wing 

Male 30.00-31.00 39.00-40.00 
Distribution-Burma, Thailand, Indo-China, 

·Doulo~ur 
Sid chile .. 

Thana 
• 

Dhowola 
• • • • Jowolamukhi 

• oero9op'pur 

• Jawor 

• Muba,",akpur 
Amb • • 

C~url'u 
.~an I<.hondi. Ponoh 

pondogha , 
• .Basa 

Hind wing 
38.00-39.00 

and Formosa. 
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SUMMARY 

13 species of Zygoptera and 35 species of Anisoptera have 
been recorded from District Kangra. Differences whereever noted 
from the published description have been recorded. 
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ON A SMALL COLLECTION OF FISHES 
FROM NORTH BIHAR 

By 

K. P. SINGH 

Gangetic Plains Reg~onal Station, 
Zoological Survey of India, Patna 

INTRODUCTION 

A small collection of fishes from North Bihar was. lying 
unidentified in 'the fish collection of the Zoological Survey <?f 
India. The whole collection was studied and a preliminary li~t of 
the fishes of the area was prepared. 

The first published record 'on the fishes of this. area w~ 
by Dalglesh (1910) ,vho recorded 33 species! from Tirhoot (Bihar). 
In 1925, D' Abreu gave a Hst of 60 species of fishes, from Saran 
district. Menon (1950) published the fishes of the river Kosi and. 
recQTded 52 species. In 1948 an economic survey of the fis.heries 
of river Kosi was undertaken by the Government of Bihar and 
important species \vere listed (Anon., 1948). 

In the present sfudy the collection comprises 38 ·species. 
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SYSTEMATIC ACCOUNT 

Order CLUPEIFORMES 

Family CLUPEIDAE 

1. Gudusia cbapra (Hamilton-Buchanan) 

1822. Clupanodon chapra Hamilton-Buchanan, Fish Ganges: 248. 
1878. Clupea chapra: Day, Fish India: 639, pI. 161, fig. 1. 

Itlaterial.-2 exs., Raxaul, I{elval Singlz ColI., 30.Hi-58 .. 
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Order CYPRINIFORMES 

Family CYPRINIDAE 

2. Amblypharyngodon mola (Hamilton-Buchanan) 

1822. Cyprinus mola Hamilton-Buchanan, Fish Ganges: 334, 392. 
1878. Amblypharyngodon mola: Day, Fish India: 555, pI. 135, fig. 4. 

il-laterial.-3 exs., Purnea; 2 exs., Raxaul, Kewal Singh ColI., 
30.iii.5S. 

3. Aspidoparia 'morar (Hamilton-Buchanan) 

1822. Cyprinus morar Hamilton-Buchanan, Fish Ganges: 264, 38!. 
1878. Aspidoparia morar: Day, Fish India: 585, pI. 146, fig. 4. 

I ' 

Material.-l ex., Raxaul, Kewal Singh ColI., 30.iii.5S. 

4. Barilius bendelisis (Hamilton-Buchanan) 

1807. Cyprinus bendelisis Hamilton-Buchanan, Journey Mysore, 3: 345. 
187~. Barilius b'endeZis'is: Day, Fish India: 590, pI. 148, fig. 7-9. 

Materia:l.-5 exs., Biratnagar, 25.xi.4S. 

5. ~ari1ius barna (Hamilton-Buchanan) 

1822. Cyprinus barna Hamilton-Buchanan, Fish Ganges: 268, 384. 
1878. Barilius barna: Day, Fish India: 592, pI. 148, fig. 1-2. 

Material.,-4 exs., Champaran, Gandak ,river at Tribeni. 

6. Chela laubuca (Hamilton-Buchanan) 

1822. Cyprinus laubuca Hamilton-Buchanan, Fish Ganges: 260, 280. 
1878. PeriZampus laub~ca: Day, Fish India: 598, pI. 151, fig. 5. 
1945. Chela laub¥ca, Smith, Bull. U. S. Nat. Mus., 188: 81-82. 

Malerial.-l ex., Saran dist., Jharai river near Bathwonia 
Ghat, 30.x.4 7 . 

7 Danilo devario (H!amilton-Buchanan) 

1822. Cyprinus devario Hamilton-Buchanan, Fish Ganges: 341, 393. 
1878. Danio devario: Day, Fish India: 595, pI. 150, fig. 4. 

Itlaterial.-5 exs., Saran dist., Siripur, Jharai river at 
Bathwonia Ghat, 30.x.47 

8. Cirrhinus reba (Hamilton-Buchanan) 

1822. Cyprinus reba Hamilton-Buchanan, Fish Ganges: 289, 386. 
1878. Cirrhina reba: Day, Fish India: 549, pI. 130, fig. 3. 
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Material.·-5 exs., Darbhanga dist., Kamla river near 
Jainagar, 12.i.48; 2 exs., Raxaul, Kewal Singh CoIl., 30.iii.58. 

9. Crossocheilus latius (Hamilton-Buchanan) 

1822. Cyprinus latius Hamilton-Buchanan, Fish Ganges: 345, 393. 
1878. Cirrhina latia Day, Fish India: 548, pI. 130, fig. 4. 

Material.-4 exs., Nirmali, Kosi Suryey, K. K. Tiwari ColI., 
27 .xi.4 7 

10. Labeo rohita (Hamilton-Buchanan) 

1822. Cyprinus rohita Hamilton-Buchanan, Fish Ganges: 301, 338. 
1878. Labeo rohita: Day, Fish India: 538, pI. 127, fig. 4. 

1I1aterial.-2 exs., Patna State Survey. 

11. Labeo dyocheilus (McClelland) 

1839. Cyprinus dyocheilus McClelland, Indian Cyp.: 26, 330. 
1878. Labeo dyocheilus: Day, Fish India: 540, pI. 130, fig. 1. 

1IIaterial.·-l1 exs., Champaran dist., great Gandak near 
Tribeni. 

12. Labeo gonius (Hamilton-Buchanan) 

1822. Cyprinus gonius Hamilton-Buchanan, Fish Ganges: 292, 387. 
1878. Labeo gonius: Day, Fish India: 537, pI. 127, fig. 1. 

Mluteriul.-2 exs., Purnea, 20.iii.1871. 

13. Oxygaster bacaila (Hamilton-Buchanan) 

1822. Cyprinus bacaila Hamilton-Buchanan, Fish Ganges: 235. 
1878. Chela bacaila: Day, Fish India: 603, pI. 152, fig. 5. 

Materiulf..-l ex., Purnea, 20.iii.1871; 4 exs., Nirmali, K. K. 
Tiwari ColI., 27 .xi.47; 1 ex-, Darbhanga dist., I{amla' river, 
Jainagar. 

14. Puntius sopbore (Hamilton-Buchanan) 

1822. Cyprinus sophore Hamilton-Buchanan, Fish Ganges: 310, 389. 
1878. Barbus sophore: Day, Fish India: 566, pI. 143, fig. 4. 

Material.-3 exs., Darbhanga; 3 exs. Saran dist., Siripur. 
Jhwoai River, ]til. ~1. Jl;/ackenjie ColI., Oct.-Nov., 1910; 3 exs., 
Raxaul, Kewal Singh ColI., 30.iii.58. 

Remarks.-In a fe,v examples a dark spot at the base of 
dorsal. Dorsal 2/'7 and Lateral line scale 25. 
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15. Puntius sarana (Hamilton-Buchanan) 

1822. Cyprinus sarana Hamilton-Buchanan, Fish Ganges: 319, 390. 
1878. Barbus sarana: Day, Fish India: 560, pI. 136, fig. 2. 

Material.-l ex.; 2 exs., Kosi Survey, Nirmali, K. _K. Tiwari 
Coll., 27.xi.47; 1 ex., Saran dist., Siripur, Jharai river at 
Bath,vonia Ghat, 30.x.47. 

16. Puntius pbutunio (Hamilton-Buchanan) 

1822. Cyprinus phutunio Hamilton-Buchanan, Fish Ganges: 319, 390. 
1878. Barbus phutunio: Day, Fish India: 578, pI. 145, fig. 4. 

Materia/ . .-13 exs., Saran dist., Jharai river at Gidaha Ghat, 
30.x.47; 11 exs., Siripur, Bath,vonia Ghat, 30.x.47. 

Remtarks.-Bands present on body. Dorsal 2/'4, anal 1/6 and 
lateral lines scales 21. 

17 Puntius ticto (Hamilton-Buchanan) 

1822. Cyprinus ticto Hamilton-Buchanan, Fish Ganges: 314, 389. 
1878. Barbus ticto: Day, Fish India: 576, pI. 144, fig. 7. 

jJ;Jaterial.-l ex., Saran Dist., Jharai river, 30.x.47. 

18. Puntius cbola (Hamilton-Buchanan) 

1822. Cyprinus chola Hamilton-Buchanan, Fish Ganges: 312, 389. 
1878. Barbus chola: Day, Fish India: 572, pI. 142, fig. 6. 

Material.-4 exs., Purnea, 20.iii.1B71. 

19. Puntius gelius (Hamilton-Buchanan) 

1822. Cyprinus gelius Hamilton-Buchanan, Fish Ganges: 320, 390. 
1878. Barbus gelius: Day, Fish India: 577, pI. 145, fig. 3. 

Material.-2 exs., Saran Dist., Siripur, Jharai river, Bathwonia 
ghat, 30.x.47. 

Family PSILORHYNCHIDAE 

20. Psillorbyncbus sucatio (Hamilton-Buchan~n) 

1822. Cyprinus sucatio Hamilton-Buchanan, Fish Ganges: 347, 393. 
1878. Homaloptera bilineata: Day, Fish India: 526, pI. 121, fig. 8. 

Alaleria/.·-l ex., I{uirna river, Kosi Dam. 
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Family COBITIDAE 

21 Lepldocephallchthys guntea (Hamilton-Buchanan) 

1822. Cobitis guntea Hamilton-Buchanan, Fish Ganges: 353, 394. 
1878. Lepidocephalichthys guntea: Day, Fish India: 609, pI. 155, fig. 4. 

Alaterial.-5 exs., Saran dist., Jharai river at Bathwania 
Ghat, 29.x.47; 12 exs., Mazaffarpur dist., Sitamarhi, Lakhandai 
river, 11.i.48; 10 exs.~ Darbhanga, Bagmati river, 5.i.48. 

22. Noemacheilus botia (Hamilton-Buchanan) 

1822. Cobitis botia Hamilton-Buchanan, Fish Ganges: 350, 394. 
1878. Noemacheilus botia: Day, Fish India: 614, pI. 156, fig. 5. 

Alaterial.-2 cxs., Saran dist., Jharai river at Bath\vonia 
Ghat, 30.x.47 

Family BAGRIDAE 

23. Batasio tengara (Hamilton~Buchanan) 

1828. Pimelodus tengara Hamilton-Buchanan, Fish Ganges: 176, 377. 
1878. Gagata tengara: Day, Fish India: 493. 

JttJateria/J-1 ex., Nirmali, K. K. Tiwari, CoIl., 27.xi.47. 
Rema1rks.-This solitary specimen has got larger maxillary 

barbels than the usual specimens. 

24. Mystus vi~tatus (Bloch) 

1';97. Silurus vittatus Bloch, Ichth., pI. 371, fig. 2. 
1878. Macrones vittatus: Day, Fish India: 448, pI. 98, fig. 3. 

Alaterial.-1 ex., Raxaul, Kewal Singh ColI., 30.iii.58. 

25, Mystus bleekerl (Day) 

1877. Macrones bleekeri Day, Fish India: 451, pI. 101, fig. 1. 

JtJateriui.,-3 exs., Saran dist., Jharai river at Bathwollia 
Ghat, 30.x.47 

26. Mystus cava,sius (Hamilton-Buchan,an) 

1822. Pimelodus cavasius Hamilton-Buchanan, Fish Ganges: 203, 379. 
1878. Macrones cavasius: Day, Fish India: 447, pI. 100, fig. 1. 

Material.-2 exs., Darbhanga, Kamla river, 12.1.48; 4 exs., 
Champaran dist., Narayani Gandak, 20.x.48, 
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27 Mystus tengara (Hamilton-Buchanan) 

1822. Pimelodus tengara Hamilton-Buchanan .. Fish Ganges: 183, 377. 
1877. Macrones tengara: Day, Fish India: 447, pI. 101, fig. 5. 

Alateriai.-7 exs., Darbhanga dist., Jainagar, Kamla river. 
12.i.48; 1 ex., Champaran dist., Raxaul. 

28. Gagata cenla (Hamilton-.Buchanan) 

1822. Pim.eZodus cenia Hamilton-Buchanan, Fish Ganges: 174, 376. 
1B77. Gagata cenia: Day, Fish India: 492, pI. 115, fig. 4. 

lJl,uteriul.-2 exs., Raxaul, Kewal Singh ColI., 30.iii.58; 1 ex., 
Champaran dist., Gandak at Tribeni. 

Order PERCIFORMES 

Family AMBASSIDAE 

29. Chanda ranga Hamilton-Buchanan 

1822. Chanda ranga Hamilton-Buchanan, Fish Ganges: 113, 371. 
1877. Ambassis ranga: Day, Fish India: 51, pI. 15, fig. 6. 

~faterial.-5 exs., Saran dist., Jharai river at Gidaha Ghat, 
30.x.47; 2 exs., Jharai river at Bathwonia Ghat, 30.x.47; 4 exs., 
Siripur, Jharai river at Bathwonia Ghat, 29.x.47. 

_Remarks.-The younger examples of the species which 
measure less than 25 mm. have got elongated dorsal and 
caudal fins in comparison ,vith the common specimens. 

Family NANDIDAE 

30. Nandus nandus (Hamilton-Buchanan) 

1822. Coius nandus Hamilton-Buchanan, Fish Ganges: 96. 
1877. Nandus marmoratus: Day, Fish India: 129, pI. 32, fig. 1. 

Material.-2 exs., Saran dist., Siripur, Jharai river at 
Bathwonia Ghat, 30.x.47; 2 exs., Bhagalpore, D. D. Mukarjee 
ColI., 16.xii,29. 

Family GOBIIDAE 

31. Glossogobius glurls (Hamilton-Buchanan) 

1822. Gobius giuris Hamilton-Bu.chanan, Fish Ganges: 51, 366. 
1877. Gobius giuris: Day~ Fish India: 294-95, pI. 67, fig. 1, 
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Material.-3 exs., Nirmali, K. K. Tiwari ColI., 27 .xi.47; 
3 exs., Saran dist., Siripur, JhaTai river at Bathwonia Ghat, 
2"9.x.47; 1 ex., Raxaul, Kewall Singh ColI., 30.iii.58. 

Family OSPHRONEMIDAE 

32. Ctenops nobilis McClelland 

1848. Ctenops nobilis McClelland, Calcutta J. nat. Rist., 5: 281. 
1877. Osphromenus nobilis: Day, Fish. India: 373, pI. 78, fig. 5. 

Material.,-l ex., Champaran dist., Betiah Lake, T 
Afllckissack ColI. 

Remarks.t-The depth of the body is less than the head 
length. A complete description is in press (J B10mbay nat. Hf~!. 
Soc.) . 

33. Colisa fasciata (Bloch &! Schneider) 

1801. Tricogaster fasciatus Bloch & Schneider, Ichthylogy: 164, T. 36. 
1877. Tricogaster fasciatus: Day, Fish India: 375, pI. 78, fig. 6. 

Material.-6 exs., Saran dist., Jharai river at Bathwonia Ghat, 
30.x.47; 3 exs., Champaran dist., Raxaul. 

Family MAST ACEMBELIDAE 

34. Mastacembelus armatus (Lacep,ede) 

1800. MacTognathus armatus Lacepede, Rist. Nat. Pois., 2: 283. 
1956. Mastacembelus armatus: Sufi, Bull. Raft. Mus., Singapore, 27: 

134-35, fig. 9. 

Material.-3 exs., Saran dist., Jharai river at Bathwonia 
(ibat, 30.x.47 

Remarks.i-In 2 specimens caudal is separate from the d~rsal 
and distinctly notched from the anal rays. Total length is 5.3 
times of head length. 

35. Mastacembelus pancalus (Hamilton-Buchanan) 

1822. Macrognathus pancaZus Hamilton-Buchanan, Fish Ganges: 30, 364. 
1956. Mastacembelus pancalus: Sufi, Bull. Raft. Mus., Singapore, 27: 

120, fig. 22. 

Materiai.-l ex. Kamla river at Jainagar, 12.i.48; 1 ex., 
Saran dist., Gandak river, ~1. ~1. ~J.ackenjee ColI., 22.ii.72; 5 exs., 
Saran dist., Jharai river at Bath",ronia Ghat, 30.x.47; 1 ex,! 
Raxaul, 20.iii,58. 

17 
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36. Macrognathus aculeatum (Bloch) 

1795. Ophidium aculeatum Bloch, Nat. Aust. Fisch, pI. 159, fig. 2. 
1956. Macrognathus aculeatum: Sufi, Bull. Raff,. Mus., Singapore, 27: 

101, fig. 7-10. 
Material.-l ex., Raxaul, Kewal Singh CoIl., 20.iii.58; 1 exs., 

Saran dist.; JhaTai river at Bathwonia Ghat, 30.x.47. 

Order CHANNIFORMES 

Family CHANNIDAE 

37 Channa punctata (Bloch) 

1793. Ophiocephalus punctatus Bloch, Nat. Aust. Fisch., 7: 139. 
1877. Ophiocephalus punctatus: Day, Fish India: 367, pl. 75, !lg. 1. 

Material.-2 exs., Raxaul, Kewal Singh ColI., 20.iii.58. 

Family CYPRINODONTIDAE 

38. Ap)ochei1lus panchax (Hamilton-Buchanan) 

1822. Esox penchax Hamilton-Buchanan, Fish Ganges: 211, 380. 
1877. Haplochilus panchax: Day, Fish India: 523, pI. 121, fig. 3. 

Material.-5 exs., Saran dist., Jharai river at Bathwonia 
Ghat, 30.x.47. 
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AQUATIC AND AMPHIBIOUS MOLLUSCS OF 

HIMACHAL PRADESH, Pt. I. 

By 

H. P. AGRAWAL 

High Altitude Zoology Field Staltion, 
Zoological Survey of India, Saproon, Solan 

INTRODUCTION 

This paper presrents a Stystematic account of mollusca collec" 
tions made during the faunistic s.urveys pf Simla Hills (dis.trict~ 

of Solan, Simla, Bilaspur and Sirmour) from 1969 to 1973 by 
various tour parties of High Altitude Zoology Field Station, 
Solan. The area is a meeting place of Palaearctic and Oriental 
regions. 

Since very little is known about the molluscan fauna of 
Himachal Pradesh, an attempt has been made here to place on 
record the various form'S\ available in the area. Altogether eleven 
genera and eighteen species are- dealt with. These represent 
further augmentation in the number of genera and species of 
molluscs kno,vn so far from the area. Out of the eighteen 
species listed, only t,vo ,vere recorded earlier, viz. Gyraulus 
conuexiusculus (Hutton) and Lymnae,u (Pseudosuccinea) luteola 
l.Jamarck, the remaining species being ne,v records from the 
area. According to International Code of Zoological Nomen
clature (1963) forms or varieties are not valid, such forms have 
been omitted. Brief field ecological observations, wherever 
possible, are included under respective species. Note on distri
bution of each species is made as complete as possible. 

Abbreviations used :-Dist.-Di~trict; Coll.-Collecto-r; Ex(s). 
-Example(s); mm.-Millimetre. 
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LIST OF SPECIES INCLUDED IN THIS PAPER 

Class I GASTROPODAI 
Subclassi PROSOBRANCHIA 
Order (i) MEGAGASTROPO'DA 
Family 1. VIVIP ARIDAE 

Subfamily VIVIPARINAE 

Genus 1. Vi1viparus Montfort, 1810 

1. Viviparus bengalensis (Lamarck) 

2. Vilviparus variatus (Frauenfeld) 

Family 2. AMNICOLIDAE 

Genus 2. Digoniostoma Annandale, 1920 

3. Digoniostoma pulcbella (Benson) 

4. Digoniostoma cerameopoma (Benson) 

Family 3. MELANIIDAE 

Subfamily MELANIINAE 

Genus 3. Melanoides Lamarck, 1799 

5. Melanoides (Melanoides) tuberculatus (MUller) 

6. Melanoides (Melanoides) pyramils (Hutton) 

Subfamily PALUDOMINAE 

Genus 4. Paludomus Swainson, 1840 

7 Paludomus transchaurica Gmelin 

Subclass PULMONATA 

Order (ii) BASOMMATOPHORA 
Family 4. PLANORBIDAE 

Genus 5. Indoplanorbils Annandale and 
Prashad l 1921 
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8. Indoplanorbis exustus (Deshayes) 

Genus 6. Gyraulus Charpentier, 1837 

9. Gyraulus convexiusculus (Hutton) 

Family 5. LYMNAEIDAE 

Genus 7 Lymnaea Lamarck, 1799 

10. Lymnaea auricularia (Linnaeus) 

11. Lymnaea stagnalis (Linnaeus) 

12. Lymnaea (Pseudosuccinea) acuminata Lamarck 

13. Lymnaea (Pseudosuccinea) luteola Lamarck 

Order (iii) STYLOMMATOPHORA 
Family 6. FERUSSACIDAE 

Genus 8. Glessula Martens, 18·50 

14. Glessula paupercula (Blanford) 

Family 7. SUBULINIDAE 

Subfamily OPEATINAE 

Genus 9. Opeas Albers, 1850 

15. Opeas annandalei Godwin-Austen 

Class II PELECYPODA (BIVALVIA) 
Order-(iv) EULAMELLIBRANCHIATA 
Family 8. UNIONIDAE 

GenUS 10. Parreysia Conrad, 1853 

16. Parreysia favidens (Benson) 

17 Parreysia wynegungaensis (Lea) 
Family 9. CORBICULIDAE 

Genus 11. Corbicula Megerle von Muhlfeld, 
1811 

18. Corb~cula occidens Deshayes 
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SYSTEMATIC ACCOUNT 

Family (i) VIVIP ARIDAE 

Subfamily VIVIPARINAE 

Genus Viviparus Montfort, 1810 

1. Vlvlparus bengalensis (Lamarck) 

The Bengal Viviparus 

1822. Paludina bengalensis Lamarck, Hist. Nat. Anim. Sans. Vertb., 

6(2): 174. 
1963. Vivipara bengalensis: Tonapi and Mulherkar, J. Bombay nat. 

Rist. Soc., 60(1): 106. 

Ma,terial.-Sirmour Dist.: ColI. lltl. Chandra: 2 exs., a tank 
in Renuka, 6.iv.1970. 

Distribution.-Himachal Pradesh (first record) : as above. 
Elsewhere: India, Pakistan, Sri Lanka and Burma. 

Remarks.-Shells are ,veIl developed; characters of the 
sh'ells agree well with' those of the form typica. This is 3! familiar 
banded pond snail formerly known as Paludina. Satyamurti 
(1960) gives good informa'tion 'on the various allied species. Thils 
species inhabit's dirty ponds, tanks and sluggish streams. 

2. Vllviparus varlatus (Frauenfeld) 

The varied Viviparus 

1862. Paludina variata Frauenfeld, Verh. Zool. bot. Ges. Wien., 12 : 
1163. 

1969. Viviparus variatus: Ray and Mukherjee, Ree. zool. Surv. India, 
·61 (3 & 4): 417. 

Material.-Solan Dist. : CoIl. M. Chandra: 12 exs., nullah in 
Kunihar, 19.ix.1970; ColI. H. P. Agrawal: 50 exs., Kuni khud, 
3.viii.1971; ColI. M. Chandra: 62 exs., Arki, 23.x.1971. 

Distribution.,-Himachal Pradesh (first record); as above. 
Elsewhere: India, Pakistan, Sri Lanka and Burma. 

Remarks.-Shells are of smaller size than that of V benga
lensis. Most of them are of greenish colour, rim of the aperture 
typically black. Specimens ,vere found in hirge number at the 
bottom of pond or stream. 
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Family (ii) AMNICOLIDAE 

Genus Dlgoniostoma Annandale, 1920 

3. Dlgonlostoma pulchella (Benson) 

1836. Paludina pulchella Benson, J. Asiat. Soc. Bengal, 5: 746. 
1969. Digoniostoma pulchella: Ray and Mukherjee, Rec. zool. Surv. 

India, 61 (3 & 4): 418. 

Material.-Sirmour Dist.: ColI. H. P. Agrawal: 2 exs., 
Nainatikkar, 27 .iii.1971, Bilaspur Dist. : ColI. K. K. Mahajan: 
14 exs., Maijpur, 27.viii.1972. 

DistributiJon : Himachal Pradesh (first record) : as above. 
Elsewhere: Throughout India, Burma and Malay Peninsula. 

Remarks.-Ghose's P,uiudomus baccula var. minuta from the 
Batu Cave is a ,synonym (Laidlaw, 1940). 

4. Dlgoniostoma cerameopoma (Benson) 

1830. Paludina cerameopoma Benson, Gleanings in Sci., Calcutta, 2: 
125. 

1969. Digoniostoma cerameopoma: Ray and Mukherjee, Rec. zool. Surv. 
India, 61 (3 & 4): 420. 

Material.-Bilaspur Di'st. : Coll. M. Chandra: 2 exs., Bilaspur, 
18.iv.1972; ColI. K. K. Mahajan: 24 exs., Swarghat, 20.viii.1972. 

Distribl1lionol-Himachal Pradesh (firslt record) : as above. 
Elsewhere: India: Rajasthan, West Bengal, Bihar, As~am and 
Punjab, Pakistan (Sind). 

Remarks.-The specimens are of smaller size. 

Family (iii) MELANIIDAE 

Subfamily MELANIINAE 

Genus Melanoildes Lamarck, 1799 
Subgenus Melanoides Olivier, 1804 

5. Melanoides (Melanoides) tuberculatus (MUller) 
The Tubercled Melania 

1774. Nerita tuberculata Muller, Verm. Terr. Fluv. Testacea, 2: 191. 
1969. Melanoides tuberculatus: Ray and Mukherjee, Rec. zool. Surv. 

India, 61 (3 & 4): 420. 

Materi~l.-Sirmour Dist.: ColI. M. Chandra:, 9 exs., a pond 
1 kID. East of Ponta rest house, 9.iv.1970 ; CoIl. H. P. Agrawal: 
:> exs., Gaura, 5.viii.1971. Solan Dist. Coll. M. Chandra: 5 exs" 
Patta, 10.vi.1970. Bilaspur Dist.: ColI. M. Chandra: 132 exs~, 
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Bilaspur, 16.iv.1972; ColI. K. K. Mahajan: 4 exs., Bilaspur, 
11.viii.1972; 51 exs., Alikhud, 13.viii.1972; 65 exs., Ghagas 
village, 14.viii.1972; 10 exs., Auyal village, 15.viii.1972; C·olI. 
[-I. P. Agrawal: 236 exs., Changer village, 7 .iii.1973; 25~ exs .. 
KandroI' village, 9.iii.1973; 74 exs., Bamta village, 10.iii.1973. 

Distribution.-Himachal Pradesh: (first record) : as above. 
Elsewhere : Very wide s.pread : from southern and eastern shores 
of the Mediterranean and Africa to Asia (India, Sri Lanka, Burma, 
BangIa D~sh, Pakistan, Iran, Afghanistan, Malay Peninsula 
and Archipelago, China) and Philippines and Au~tralia (Annan
dale, 19'2Sa; 1915b; Benthem Jutting, 1956). 

The occurance of this species is prehistoric Jericho, Jordan 
(dating back to 5000-7000 years), is indicated by Biggs (1~60). 

Remarks; Shells vary in shape, size etc. Specimens were 
found in clear water (in slow moving water als well as in stagnant 
ponds). 

6. Melanoides (Melanoldes) pyramis (Hutton) 

The Pyramid Melania 

1850. ,Melania pyramis Hutton, J. Asiat. Soc. Bengal, 18(2): 658. 
1969" Melanoides pyramis: Ray and Mukherjee, Ree. zool. Surv. 

India, 61 (3 & 4): 421. 

Material..-Sirmour Dist. ; CoIl. M. Chandra: 2 exs., a pond 
1 km. East of Ponta rest house, 9.iv.19-70'. 

Di9tributiJon.t-Himach'al Pradesh (first record) : as above. 
Elsewhere: India: quite common in the Gangetic Plains.. Also 
Pakistan (Baluchistan), Iran and Iraq. 

Remarks.-Both the shells ~how the typical features of 
1.11. pyramis. 

Subfamily PALUDOMINAE 

Genus Paludomus Swainson, 1840 

7 Paludomus transchaurica Gmelin 

1790. Paludomus transchaurica Gmelin, Syst. Nat., No. 3655. 
If)60. Paludomus transchaurica: Satyamurti, Bull. Madras Govt. Mus. 

(Nat. Hist. Series), 6(4): 49 . 

. Malerial.-Bilaspur Dist.: Coll. K. K. Mahatja;n: 140 exs., 
Dukali village, 25.viii.1972. 
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Distribution.-Himachal Pradesh (first record) : as above. 
Elsewhere: Southern India (MadralS l ; Trichirapalli), Bengal, 
Kashmir and Sri Lanka. 

Remarks.-Spire is incomplete, with the apex missing. The 
shell is smooth and gloS/sy, yellowish-olive bro,vn. The flame like 
reddish bro\vn markings are distinct. 

Family (iv) PLANORBIDAE 

Genus Indoplanorbis Annandale and Prashad, 
1921 

8. Indoplanorbis exustus (Deshayes) 

1834. Planorbis exustus Deshayes, Belang. Voy. Indes-Orient. Z,Jol. 
Moll.: 417, pI. 1, figs. 11-13. 

1969. Indoplanorbis exustus: Ray and Mukherjee, Ree. zool. S1-~rv: 

India, 61 (3 & 4): 422. 

Material.,-Sirmour Dist. : ColI. M. Chandra: 12 exs., a pond 
in Bauvaley', 6.i.1971; 13 exs., .south bank of Renuka lake, 
5.iv.1970; 89 exs., Sarahan, 28.vii.1972; 346 exs.. Sarah an , 
29.vii.1972; CoIl. H. P. Agr,awal: 10 exs., a pond near Chirvadhar 
5 km. from Rajgarh, 27.vii.19'71; 33 exs., Sarahan, 8.ix.1971. 
Solan Dist. : CoIl. M. Chandra: 6 exs., Kuthar, 16.i.1971. Simla 
Dist. : ColI. H. P. Agra1wal: 75 exs., Mashobra, 8.ix.1971. Bilaspur 
Dist.: Coll. jJ;J. Chandra: 54 exs., Bilaspur, 18.iv.1972; ColI. 
K. K. Mahajan: 2 exs., Ghaga:s village, 14.viii.1972; 345 exs., 
Dukali, 25.viii.1972; 236 exs., Maijpur, 27.viii.1972. 

Distribution.-Himachal Pradesh (first record) : as above. 
Elsewhere: very common throughout Asia (India, B.angla Desh, 
Pakistan, Sri Lanka, Burma, Malay Peninsula and Archipelago, 
Indo-China, 1"hailand, China, Tibet and Iran). 

Sewell (1931) recorded this planorhid mollusc from the pre
historic excavations at Mohanjodaro, Sind. 

Remarks.-This is a very common species but not a~s com
mon and wide spread as the species of Lymnaea. This mollusc 
is the carrier of a ,serious cattle-pest', Schistosoma ,Stpindalis. 
Living specimens inhabit sluggish ~treams, 'stagnant ponds l and 
often attach themselves to aquatic plants. The living animal 
carries the shell with the wider ~nd of the aperture on its 
right side. 

18 
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Genus Gyraulus Charpentier, 1837 

9. Gyraulus convexl1usculus (Hutton) 

1849. Planorbis convexiusculus Hutton, J. Asiat. Soc. Bengal, 18(2): 

657. 
1969. Gyraulus convexiusculus: Ray and Mukherjee, Rec. zool. Surv. 

India, ·61 (3 & 4): 424. 

llfaterial.-Solan Dist.: ColI. M. Chandra: 19 exs., a nullah 
'near Deli, 6.xi.l971; ColI. H. P. Agrawal: 92 exs.~ a stream in 
Parwanu, 26.iii.1971. Sirmour Dist. : ColI. H. P. Agrawal: 30 exs., 
a pond near Chirvadhar-5km. from Rajgarh, 27 .vii.1971; 5 exs., 
Gaura, 5.viii.1971. Simla Dist. : ColI. H. P. Agrawal.: 133 exs., 
Taradevi, 10.iv.1972; 10 exs., Kasumpti, 25.iv.19'72. 

Distributiin.-Throughout Asia (India, Sri Lanka, Burma, 
BangIa Desh, Pakistan, Iran, Afghanistan, Malay Peninsula and 
Archipelago, Indo-ChinaJ, Thailand, China, Philippines and 
Japan) (Annandale and Prashad, 1919; Benthem Jutting, 1956). 

Remarks.-The specimelliS are typically flattened small 
shells of different sizes. The largest specimen measures: heignt, 
1.5 mm., diameter, 3.5 mm.The animal is blackish or dusky 
brown in colour. Living specimens are common in tanks, 
marshes and along marshy banks. 

Family (v) LYMNAEIDAE 

Hubendick (19-51) has made a thorough' reVISIon of the 
family and has reduced the multitude of species to approximately 
forty. Among the earlier works of revision of the family mention 
may be made that of Baker (1911) and Alnnandale and Rao 
(1925). The last named authoI1S: have contributed much to our 
knowledge of Indian Lymnaeidae. The variations in the shape of 
the shell etc., exhibited by them are so great' that many sub
specific forms were recognised by Annandale and Rao (1925). 

Subfamily LYMNAEINAE 

Genus Lymnaea Lamarck, 1799 

10. Lymnaea auricularia (Linnaeus) 

1758. Helix auricularia Linnaeus, Syst. Nat. (ed. X): 774. 
1969. Lymnaea auricularia: Rajgopal and Subba Rao, Proc. Symp •. 

Moll. Mandapam, Pt. 1: 102. 
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Material: Sirmour Dist.: ColI. M. Chandra: 8 exs., a tank 
in Renuka, 6.iv.1970. 

Distribution: Himachal Pradesh (first record): as above. 
According to Mozley (1935) its di~tribution is Europe 31'S far 
south 8lSI Spain and Italy; Northern Asia; Afghanistan and 
Kashmir. But according to Hubendick (1951) L. auricularia is a 
superspecies complex in ,vhich he includes the form rufe8'cens 
Gray along with many other Asiatic species. According to this 
interpretation, the geographical distribution of auricularia would 
extend over a much wider area. 

Remarks.-The shell is thin and fragile with short acumi
nated spire and very oblique and greatly inflated body whorl. 
Columella is t,visted and dilated over the narrow umbilicus. The 
colour of periostracum is shining light brown to light olive 
green. 

11. Lymn·aea stagnalis (Linnaeus) 

1758. Helix stagnalis Linnaeus, Syst. Nat. (ed. X): 774. 
1969. Lymnaea stagnalis: Rajgopal and Subba Rao, Proc. Symp. Molt. 

Mandapam, Pt. 1: 100. 
JIIJaterial.-Bilaspur D~st.: ColI. K. K. Mahajan: 3 exs., 

Dal"lamour, lO.viii.1972; 23 exs., Bilaspur, 11.viii.1H72. 
DistributionJ-Himachal PradeSh (first record): as above. 

Elsewhere: India (Kashmir). Hubendick (1951) state'Si: "The 
geographical range of L. stagnalis extends over almost the whole 
of Europe, and the western part of North America. The specie's 
inhabits all Asia: with the exception of the most southern 
region s, and probably also the extreme north'-eastern region. 
The range extends fronl Asia Minor, Syria, and Iran in the 
south, to Obdorsk in the north and Kamchatka in the east. The 
speciels is widely distributed in North' America. According to 
Baker (1911) th1e range extends from the lake ba~ins in a 
north-westerly direction to the Yukon River in Alaska. In the 
western states the species occurs to the north of the 37th 
parallel. It is noteworthy that the species inhabits the Alaska 
Peninsula but is absent along the east coast of America as well 
as on Newfoundland. Furthermore, the $pecies is absent on 
Greenland and Iceland. The species is secondarily introduced in 
some areas, for instance New Zealand". 

Subgenus Pseudosuccinea Baker, 1908 

Baker (1908) erected Pseudosuccinea as a genus for the 
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Succin~a-like forms, but Annandale and Rao (1H25) made it a 
subgenus of Lymnaea. 

12. Lymnaea (Pseudosuccinea) acuminata Lamarck 
The Acuminated Lymnaea 

1822. Limnae'a aeuminata Lamarck, Hist. Nat. Anim. sans. Vertb., 

6(2): 160. 
1969. Lymnaea aeuminata: Ray and Mukherjee, Ree. zool. Surv. 

India, 61 (3 & 4): 425. 
Material.-Solan Dist.: CoIl. M. Chandra: 83 exs., Kunihar, 

19.ix.1970; CoIl. H. P. Agrawal: 1 ex., Giripul, 24.iv.1 9071; 8 exs., 
Kuni Khud, 3.viii.1971. Simla Dist. : CoIl. H. P. Agrawal: 5 ex'S., 
a pond in Taradevi, 3.ii.1971; 6 exs., a pond in Taradevi, 
17 .iii.1971; 10 exs., Mashobra, 8.xii.1971. Bilaspur Dist.: ColI. 
M~ Chandra: 12 exs., Meiri Kattausnara, 7.iv.1972; 38 exs., 
Bilaspur, 13.iv.1972; 48 exs., Old Bilaspur, 15.iv.1972; 34 exs., 
Bilaspur, 16.iv.19'72; ColI. H. P. Agrawal: 268 exs., Ghagas 
village, 7.iii.1H73; 270 exs., Kandror village, 9.iii.1973; 379 C'xs., 
Bamta village, 10.iii.19'73. 

Distribution.-Himachal Pradesh (first record): as above. 
Elsewhere: Widely distributed species recorded from Bengal, 
Bih'ar, Bombay, Roorkee, JIajasthan, Mussoree, Nagpur, Stree
perambatoor in Southern India, Sind and Burma. 

Remarks.-The largest specimen measures: height, 26 mm., 
diameter, 14.5 mm. The main feature of the shell of thls species 
which distinguishes it from that of L. lut,eola and L. pinguis i~ 
the rather abruptly narrowed base of the ~spire, resulting in a 
more or less strong demarcation between the bodywhorl and the 
spire. TIle living specimens inhabit pools! and ponds generally 
containing aquatic vegetation. 

13. Lymnaea (Pseudosuccilnea) luteola Lamarck 

1838. Limnaea luteola Lamarck, Hist. Nat. Anim. sans. Verteb., 8: 
411. 

1969. Lymnaea luteola: Ray and Mukherjee, Ree. zool. Surv. India, 
'SI(3 & 4): 42'7. 

lJtJQtterial.-Solan Dist.: ColI. M. Chandra: 10 ex:s., Ashni 
Khud, 19.vi.1970; 115 exs., Kuthar, 16.i.1971; ColI. H. P. 
Agrawal: 6 exs., Kuni Khud, '3.viii.1971. Sirmour Dist.: ColI. 
M. Chandra: 18 exs., Jamilna river in Ponta:, 12.iv.1970; 13 exs., 
Renuka lake, 7.iv.1970; ColI. R. N. Mukherji: 184 exs., Naina-
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tikkar, 19.xii.1970; ColI. H P. Agrawal: 100 exs., a pond near 
Cirvadhar 5 km. from Rajgarh, 27.vii.1971. Simla Dist.: ColI. 
H. P. Agra,wl: 12 exs., a pond in Taradevi, 17 .iii.19'71; 16 exs., 
Mashobra, 8.xii.1971; 14 exs., Taradevi, 10.iv.1972. Bilaspur 
Dist.: ColI. ill. Chandra: 232 exs,., Bilaspur, 11.iv.1972; Coll. 
K. K. Mahajan : 64 exs., Berryghat, 12.viii.1972; 15 exs., .Alikhud, 
13.viii.19'72; 21 exs., Ghagas village, 14.viii.1972; ColI. H. P. 
ilgraw,al: 150 exs., Old Bilaspur, 11.iii.1973. 

Distribution.-Throughout India, Pakistan, Nepal, Burma 
and Sri Lanka. 

Remarks.-This species is represented by a good ~leries,. The 
largest specimen measure~s.: height, 20.5 mm., diameter, 14 mm. 
There is considerable variation in the proportion of' the width 
to the height of the shell in this. specie'sl • Alive specimens were 
found sticking to stones, blades of grass, leaves and stem of 
plants in ,vater. 

Family (vi) FERUSSACIIDAE 

Genus Glessula Martens, 1860 

14. Glessula paupercula (Blanford) 

1861. Achatina paupercula Blanford, J. Asiat. Soc. Bengal, 30: 362. 
pI. 1, fig. 16. 

1960. Glessula paupercula: Satyamurti, Bull. Madras Govt. Mus. (Nat. 
Hist. Series), 6(4): 78. 

Material.-Solan Dist.: ColI. M. ChlQndrar: 1 ex., Kunihar, 
19.ix.70. 

Distribution.-Himachal Prade'g,h (first record): as above. 
Elsewhere: India: KolamullaylSl, Patchamullays., Travancore 
Hills and Kurnool Hills. 

Remarks.-The shells are spindle.Jshaped and gloslSly; ~ome
what horny brown in colour. Whorls are seven in number. 

Family (vii) SUBULINIDAE 

Subfamily OPEATINAE 

Genus Opeas Albers, 1850 

15. Opeas annandaleil Godwin-Austen 

1917. Opeas gracilis (?) Godwin-Austen, Rec. Indian "Mus., 13: 351. 
1960. Opeas annandalei: Satyamurti, Bull. Madras Govt. Mus. (Nat.. 

Hist. Series), 6(4): 85. 
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Material.-Bilaspur Di'st.: CoIL K. K. Mahajan: 1, ex., Oyal 
village, 15.viii.1972; Cooll. H. P. Agraw.al: 1 ex., Lakhanpur, 
6.iii.1973. Solan Dist.: ColI. H. P. Agrawal: 4 exs., Saproon, 
5.i.1973. 

Distl'ibutionJ-Himachal Pradesh (firs,t record): as above. 
Elsewhere: Barkuda rsland, Chilka,; lake, Orissa. 

Remarks.-Specimens v.rere found in earth under the stonelS·. 

Family (viii) UNIONIDAE 

Genus Parreysta Conrad, 1853 

16. Parreysta favtdens (Benson) 

(The yellow-toothed mussel) 

1662. Unio fa·videns Benson, Ann. & Mag. Nat. Hist., (3) 10: 188. 
1969. Parreysia favidens: Ray and Mukherjee, Rec. zoot. Surv. India, 

61(3 & 4): 429. 

Material.-Simla Dist. : ColI. H. P. Agrawal: 15 exs., Kufri, 
18.vii.1971. 

DistributilOn.-Himachal Pradesh (first record): as above. 
Elsewhere: Throughout India. Also Pakistan and BangIa Desh. 

Remarks.-Shells are smaJI, pale olive-green to olive-yellow 
in colour. Specimens ,vere found at the bottom of a blg tank. 

17.' Parreysla wynegungaensts (Lea) 

1860. Unio wynegungaensis Lea, Proc. Acad. Nat. Sci. PhiZedeZphia, 
p. 331. 

1960. Parreysia wynegungaensis: Satyamurti, BuU. Madras Govt. Mus. 
(Nat. Hist. Series), 6 (4): 145. 

111 aterial.,-Simla Dist.: ColI. H. P. Agrawal: 11 exlS\., Tara
devi, 17.iii.1971. 

Distribution.-Himachal Pradesh (first record): as above. 
Elsewhere: India: Bengal, Maharashtra, Gujrat and Assam. 

Remarks.-Young ,specimens could be collected from the 
muddy bottom of the tank. 

Family (ix) CORBICULIDAE 

Genus Corblcula Megerle von Muhlfeld, 1811 

18. Corbicula occtdens Deshayes 

1854. Corbicula occidens Deshayes, Cat. Brit. Mus. Conchifera: 223. 
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1960. Corbicula occidens: Satyamurti, Bull. Madras Govt. Mus. (Nat. 
Hist. Series), 6 (4): 153. 

Material.-Bilaspur Dilslt\: CoIl. K. K. Mahajan: 7 exs., 
BhakraiNangal, 26.viii.1972. 

Distribution.-Himachal Pradesh (first record) ~ as above. 
Elsewhere: India: Uttar Pradesh, Madhya Pradesh, Bengal, 
Bihar, Orissa and Ass.am, Sikkim. 

Remarks.t-The shell is moderately small, triangularly ovate, 
almost equilateral, rather inflated, and with the surface regularly 
and closely concentrically striated throughout. 

SUMMARY 

The present paper ~Sl the first comprehensive account of the 
molluscs of Simla Hills, based on collections made by the various 
tour parties from High Altitude Zoology Field Station, Solan. A 
total of eighteen specielg. belonging to eleven genera of nine 
families are recorded. Out of eighteen Islpecies, sixteen 'species are 
recorded for the first time from this area. Brief field ecological 
observations, wherever possible, are included under respective 
species. Note on dilStribution of each species is made alS' complete 
as possible. 
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REPORT ON A COLLECTION OF LEECHES 

FROM RAJASTHAN TNDIA 

IlfJ 

K. K. MAHAJ AN and M. CHANDRA 

High Altitude Zoology Field Station, 
Zoological Survey of India, 

Solon 

INTRODUCTION 

The material dealt ,,,ith in this paper ,vas collected from 
various localities in Rajasthan by the different tour parties of 
Zoological Survey of India, during 1944-1964. The specimens 
were mostly from the bottom of seasonal tanks and pools, from 
the surface of stones, leaves and other submerged articles of 
,vood etc. 

Altogether ten species i.e. (i) Glossiphonia heieroclita 
(Linn.), (ii) Glossiplzonia weIJeri Blanchard, (iii) Glos.~iphon;a 

annandalei Oka', (iv) Placobdella undulata Harding, (v) Henli
clepsis marginata marginat(~ (Muller), (vi) ParQclepsis praedatrix 
Harding, (vii) Paraclepsis lJulnifera Harding, (viii) Herpobdelloi
dea indica (Kabura.ki), (ix) Hel'pobdelloidea lateroculata Kahu
raki, (x) Hirudo birmanica (Blanchard) are recorded in this 
report. Out of. these the one at Sl. No. iv is being th'e first record 
from India, The others arc first records from Raj als,than. 

Our thanks are due to th e Director, Zoologieal Survey of 
India for affording facilities to ,vork out the collection, and to 
the various staff members of Zoological Survey of India, who 
have helped in the preparation of this report from time to time. 

SYSTEMATIC ACCOUNT 

Class lIIRUDINE~t\ 

Order ARHYNCHOBDELLAE 
Family GLOSSIPHONIDAE 

Genus Glossiphonia Johnson 

1, Glossiphonia heteroclita (Linn.); 1761 

IPj61~ Hirudo heteorclita Lir:naeus7 Fauna Suecia l 2nd Ed. No. 2085. 
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1894. Glossiphonia heteroelita Blanchard, Bull. Mus. Zoo1., Torino, lx, 

No. 192, p. 26 .. 
1927. GIOsslphonia heteroelita Harding, Fauna of British India, 

Hirudinea, pp. 60-62. 
Material.-(i) 1 ex., Tank at Rol Qazian, Nagaur, 4.ix.1960. 

lii) 2 exs., Tank at Didial , Nagaur, 4.ix.1960. (iii) 9 exs., Singar~ 
Nagaur. 2.ix.1960. All coll, B. BislVU.~. 

Distribution.-Rajas,than. as above (first record). El,se\vhere: 
India-Maharashtra. 

2. Glossiphonia weber!1 Blanchard, 1897 

1897. Glossiphonia weberi Blanchard, Zoo!. Ergeb. einer Reise, Max 
weber, Bd. lv, p. 332, fig. 1. 

1956. G. weberi: Soota, Ree. Indian Mus., 54 (1 &·2), p. 2 (1959). 

MIQJierial.-(i) 15 exs., Khatu NuIlah, Phalodi, Jodhp~r, 

14.xii.57. CoIl. K. K. Tiwal'i and S. Biswas. (ii) 5 exs., Agolai, 
Jodhpur, 23.ii.1962. (iii) 9 exs., Agolai, Jodhpur, 28.ii.1962. 
(iv) 6 exs., Pratap Sagar, Jodhpur, 26.ii.1962. (v) 2 exs., Pra,tap 
Sagar, Jodhpur, 26.ii.1962. All coIl. K. K. l11ahu'jan. (vi) 2 exs., 
Ha1fsolar 'Tillage, Bikaner, 17.xii.1963. (vii) 15 exs., Mithari 
Nadi, Jodhpur, 30.xi.1963. (viii) 4 exs., Lambia Talab, Jodhpur, 
2.xii.1963. All CoIl. K. N. Nair and R. N. 1I1ukhel'jee. 

D;stribution.-Rajasthan as above (fir~t record). Else\vhcrc: 
India-\videly distributed. 

3. Glossiphonia annandalei Oka, 1922 

1922. Glossiphonia annandaZei Oka, Ree. Indian Mus. 24 (4), p. 52l. 
1927. GZossiphonia annandalei: Harding, Fauna of British India, 

Hirudinea, pp. 65-68. 

Malerial.-(i) 3 exs., Gulab Sagar, Jai5a,lmer, 26.xii.1957. 
(ii) 2 exs., Salamsar, Pokran, Jaisalmer, 23.xii.1957 All ColI. 
K. K. 1'iwQl'i and S. BisUJOs. 

DistJ'ibution.-Rajasthan and abo\ye (first record), EIse
\vhere: India-Oris~a, Maharashtra. 

Genus Placohdella Blanchard 

4. Placobdella undulata Harding, 1924. 

1P24. Plaeobdella undulata Harding, Ann. Mag. Nat. Hist., Ser. 9, 
xiv; p. 489. 

1927. Plaeobdella undulate: Harding, Fauna of British India, Hirudinea, 
pp. 78-81~ 
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AJaterinl.-(i) 3 exs., Takat Sagar~ Jodhpur, 22.vi.1962. 
(ii) 1 ex.~ Pratap Sagar, Jodhpur, 26.vi.1962. All ColI. K. K. 
Mahajan. 

Distrib':lti{)'n.'-"Rajasthan~ as above (first record) Recorded 
for th(~ first tinl(l frOtH India. EI"(',\'h(~l'(' : Cl·ylon. 

1774. 

1921. 

Genus Hemiclepsis Vejdovsky 

5. Hemiclepsis marginata marginata (MGller), 1774 

Hirudo marginata MillIer, Vermium terrestrium fluviatilium, 1, 
part 2.40. Havniae et Lipsiae. 
Hemiclepsis marginatas: Kaburaki Rec. India Mus., 22 (5), 

p. 689. -" 

1956. HemicZepsis marginata marginata Soota, Ree. Indian Mus., 54 
(1 & 2), p. 2 (1959). 

JlIJateriai.·-(i) 3 exs., 
(ii) 2 exs., Pra1tap Sagar, 
(iii) 4 exs., Takat Sagar, 
Mahajan. 

Takat Sagar, Jodhpur, 22.vii.1962. 
(KaHana Tank), Jodb'pur, 26.xi.1962. 
Jodhpur \ 22.xi.1962. All CoIl. K. K. 

Distribution.-Rajastha,n, as above (first record). Erse
\vhere : India-Western Hinlalayas. Orissa, Bengal and Maha
rasbtra. 

Genus Paraclepsis Harding 

6. Paraclepsis praedatrlx Harding, 1924 

1924. Paraclepsis praedatrix Harding, Ann. Mag. Nat. Rist., Sere 9, 
xlv, p. 489, pIs. ix-xv. 

1927. ParaeZepsis praedatrix: Harding, Fauna oj British India, 
Hirudinea, pp. 88-90. 

Material.-(i) 2 exs., Rashidpura, Sikar, 11.xi.1960. (ii) 1 ex. 
Chhitra '"falao, Piprala, Sikar, 11.xi.1960. (iii) 7 exs., Malosi, 
Sikar, 11.xi.1960. (iv) 1 ex., Qazian, Nagaur, 4.ix.19'60. (v) 1 ex., 
Badbirana, Ganganagar, 14.ix.1960. (vi) 2 exs., Pa,lri, Nagaur, 
6.ix.1960. (vii) 10 exs., Didia, Naga,ur, 4.ix.1960. (viii) 10 exs., 
Rashidpura, Sikar, 11.xi.1960. (ix) 2 eX!.s., Imirti, Nagaur, 
6.ix.l~60. (x) 23 exs.~ Beriganga, 10 km. North of Jodhpur, 
Jodhpur. 20.xii.1956. (xi) 3 exs., Merta, Nagaur, 28.xii.195"6. All 
Coli. B. Biswas. (xii) 47 exs., Ramdes·ar, Ramdeora, Pokran, 
Jaisalmer, 20.xiL1957 & 21.xi.1957 (xiii) :35 exs1

., Tollabera, on 
Ram Deora Road, Pokran, Jaisalmer, 21.xii.1957 (xiv) 6 exs., 
Sa,lamsar, Pokran, J aisalmer, 20.xii.1957 & 23.xii.57. (xv) 
19 exs.~ Gulab Sagar, Jai~almer. 26.xii.1957 (xvi) 2 exs., Phalodi. 
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. Jodhpur, 18.xii.1957 (xvii) 5 exs., Baap Tank, Ba·rmer, 
.25j.1958. All CoIl. K. K. Tiwari and S. Biswa..'l. (xviii) 5 exs., 
Gudha, Nagaur, 4.v.1958,. 30.i.1958. (xix) 6 exs. New Kya.r, 
S.~mbar L,ake., 29.v.1958. (xx) 3- exs., Mar~tna ,bund, Sa.mbar 
Lake, 21.v.1958. ·(xxi) 1 exs., Phulera, Jaipur, 16.v.1958. (xxii) 
6 exs., Ba.rgadh, Jaipur, 5.vi.1958. Coll. T G. Vazirani. (xxiii) 
4 exs. Gudha, Nagaul", 10.vii.1959. ColI. A. K. Mukherjee. (xxiv) 
2 exs., Munthra Ka TaIao, Bikaner, 16.xii.1963. (xxv) 1 ex., 
Mithari Na.di, Jodhpur, 30.xi.1963. All. ColI. K. N. Nair and 
R. N. Mukllerjee. (xxvi) 4 exs., Ramsar, Phalodi, 21.viii.1964. 
C·oll. K. K. Mahajan. 

DistrilJution.-Rajasthan as above (firs.t record). Else
\\' here: India-South India, Maharashtra, \\T est Bengal, ASlSlam. 

7 Paraclepsls vulnifera Harding, 1924 

1924. Paraclepsis vulnijera Harding, Ann. Mag. Nat. Hist., Sere 9, 
xlv, p. 489, pIs. ,ix-xv. 

1927. Paraclepsis vulnijera: Harding, Fauna oj British India, Hirudinea, 
p.. 91. 

Mateltial.-(i) 26 exs., Gudha, Nagaur, lO.vii.1959. CoIl. 
A. K. Mukherjee. (ii) 4 exs., Bara Ta.}ab, Gajner, Bikaner, 
13.viii.1958. ColI. K. N. Nair and R. N. llJukhel'jee. 

Di.'ltribution.,-Rajasthan as\ above (first record). EIse
,vhere : India-South India, Maharashtra. 

Family ERPOBDELLIDAE 

Genus Herpobdelloidea Kaburaki 

8. Herpobde.lloidea indilca (Kaburaki), 1921 

1921. Nematobdella indica Kaburaki, Rec. Indian Mus., 18, pp. 706-707. 
1927. HerpobdeZZoidea indica Moore, Fauna of British India, Hirudinea, 

pp. 144-148. 

ll'Jateria,z.-(i) 1 ex., Gungara, Sikar, 2.ix.1960. (ii) 2 exs., 
Singar, Nagaur, 2.ix.1960. (iii) 1 ex., Palri, Na.gaur, 2.ix.1960. 
(iv) 3 exs., Didia., Nagaur, 4.ix.1960. (v) 1 ex., Sothi, Ganga-
113,.gar, 3.ix.19-60. (vi) 1 ex.~ Basni, Nagaur, 3.ix.1960. (vii) 4 exs., 
Kailana Tank, Jodhpur, 14.xii.1960. All ColI. B. Biswa<s. (viii) 
1 ex., Geodiasar, Ramgarh, Jaisalmer, 7.i.1958. ColI. K. K. Tiwari 
aoQ . . S. Biswas. (ix) 4' exs., Takat Saga.r, Jodhpur, 8.iii.1962. 
~x) -1 ex.? Ramsar, Phalodi, Jodhpur, 21.vii.1964~ All C·oll. K. K. 



MAHAJAN and CHANDRA: On a Cutieclloll of Leeches i4:' 

Mahajan. (xi) 1 ex., Buropa), Udaipur, 1941. ColI. 111. L. Roonwal 
and B. N. Chopra. 

Distributiun.-Rajasthall as above (first record). Else
wh'ere: India-Punjab, Madhya Pradesh, Maharashtra. 

9. Herpobdelloidea lateroculate Kaburaki, 1921 

1921. Herpobdelloidea lateroculata Kaburaki, Rec. Indian Mus., 18, 
pp. 705-706, fig. 4. 

1927. Herpobdelloidea lateroculata, Moore, Fauna of British 
Hirudinea. pp. 141-143. 

Material.-(i) 1 ex., Inlirti, Nagaur, 6.ix.1960. 
B. Biswas. (ii) 1 ex., Agolai, Jodhpur, 23.ii.1962. Coll. 
Mahajan. 

Distribution.-Rajasthan as above (first record). 
where: India-Madhya Pradesh, Manipuf, Maharashtra. 

Family HIRUDIDAE 

Genus Hirudo Linnaeus 

10. Hirudo birmanica (Blanchard), 1894 

India, 

ColI. 
K. K. 

Else-

1894. Haemopsis birmanica Blanchard, Ann. Mus. civico di StoTia· 
NatuTelle, Genova, 2 (xiv), pp. 113-118. 

1924. Hirudo nipponica fuscolineata, Moore, Proc. Akad. Nat. Sci., 
Philadelphia, Lxxxi, pp. 343-388, pIs. xix-xxi. 

1927. Hirudo beninanica, Moore, Fauna of British India, Hirudinea, 
pp. 192-199. 

Material.-(i) 5, exs., Merta, Nagaur, 27.xii.19-56. Call. B. 
Biswas. (ii) 10 exs,., Garan Ka Talao, Jodhpur, 30.xi.1963. 
(iii) 1 ex., Mithari Nadi, Jodh'pur, 30.xi.1963. All Call. K. N. Nair 
and R. N. Mukherjee. 

Distribution.-Rajasthan as above (first record). Else
where: Jpdia-widely distributed. 

SUMMARY 

Altogether ten species belonging to six genera and 
three families are reported. All the ten are reported for the 
first time from Rajasthan, \vhereas one at serial No.4, i.c. 
Placobdella undulata Harding is the first record for India. 
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RECORDS OF THE REPTILES OF GOA 

By 

R. C. SHARMA 

IJesert Regional Station, 
Zoological Sllrvey 0/ India, Jodhpur 

(with 1 Text-figure and 1 plate) 

INTRODUCTION 

(a) General 

The present report is based on material collected from 40 
localities i~ (ioa by the Zoological Survey of India during 1966-
1969 (Text-fig. 1). 

The material COll'sist of 413 specimens, comprising 46 
species (5 turtles, 269 lizards and 139 snakL-'s) belonging to 32 
genera and 13 families. Two species.~ (lizards.) are new to Science 
and thirtyseven ~tpecies (11 .lizards .and 26 snakes. are recorded 
for' the first time from this region .. The 2, 130.4 sq. km. area of 
Goa roughly lies between 14054'-15,048' N arid 73°41'-74°21'E and 
the general topography represents uneveri land, high co.astal 
mountains ,yhich form a continuous southern chain of we~tern
ghats. 

The main rivers of the area are TiracoI, Chapora, Mandvi, 
Zuari and Sal. Most of the parts of Goa are covered with 
forests, which are quite thick at Molem, Valpoi and Canacona. 
The cI~mate is hot and humid, the mean annual temperature 
varies -between 24.5°C (April) and 27.5°C (October). The average 
annual ralDfal1 relnCl.ins bet\veen 375-415 ems. 

(b) Abbreviations used 

Alt., altitude above mean sea-level; coil., collected by, collec
tioll; Ex .. Exs., pxanlple(s); Z.S.!., Zoological Sur,~ey of India, 

Calcutta. 

(c) Acknowledgements 

I am thankful to Dr. A. P. Kapur, Dire~tor, Z.S.I. for the 
opportunity and facilities given to me for collecting the material 
of rC'ptiles from Goa. I am indebted to Shri K. S. Pradhan, 
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Superintending Zoologist, Z.S.I. and Mr. S. C. "erma, Research 
Scholar (CSIR), Z.S.I. Jodhpur for useful suggestio~s and for 
going through the manuscript. Thanks are due to Mr. Mavin 
I{ufYc, Conseryator of l~orests, Goa for providing necessary help 
in exploration of dense forestlS~ of Goa. 
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Text-fig. I.-Map of Goa showing 40 localities of collection of reptiles. 
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SYSTEMATIC ACCOUNT 

(a) General, 

rrhc follo,ving is the brief ',systenlatic account of the reptiles 
collected frODl Goa. ~"or each species, details of nlaterial collected, 
some important measurenlents and geographical distribution are 
given. Under nleasurements, the 'Standard length' means the 
length fronl snout to vent and 'tail length' indicates' the length 
from vent to tip of tail; in both cases ,vhile taking measurements 
the freshly killed sipecimen 'va's, kept flat and the straight line 
measurenlents (not along curvatures) ,vas noted. Where neces,\Sary, 
taxonomic and ecological notes are given under each species. 

(b) oA4ccount of species 

Order I. TESTUDINES 
Family 1. EMYDIDAE 

1. Geoemyda trijuga (Schweigger) 
The Terrapin 

Material.-4 exs., R. C. Slla,rlniU ColI., Goa: Nagae River, 
21.ix.1969; Dha\\ran village, 22.ix.1969; Chaudi village, 24.ix.1969. 

Measurements.-Length of shell 58-210 mm., length of 
plastron 53-205 mm., Depth ~f body 23-96 mm. 

Distribution.-Goa: As above. 

Family 2. TRIONYCHIDAE 

2. Lissemys punctata granosa (Schoepff) 
Abhua 

lUaterial.-l ex. (juvenile), R. C. Sharma ColI., Goa: Cana .. 
eona-Ponda road, 10.x.1969. 

llJeu'Surelnents.-Length of ISlhell (dors.al disc) 76 mm., 
length of plastron 75 mn)., depth 34 mnl. 

Distribution.-Goa: As above (first record from Goa). 

Order II. SQUAMATA 
Suborder (i) SAURIA 
Family 1. GEKKONIDAE 

3. Gymnodactylus albofasciatus Boulenger 

1tlaleriai.---l ex., R. C. Sharnla colI., Goa: Molenl, 9.ix.1969. 
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~leaSUl'elnents.-Standard length 63 mm., tail length 57 mm. 
Distribution.-Goa: A~' aboye (first record from Goa). 
Remlarks.-This lizard 'YHS beautifully coloured ,vith black 

and deep yello,v cross-baT's in life. It ,yas hiding beneath a black 
stone in dense forest. "Then caught it made a, loud crocking 
sound, made an desparate attempt to escape and bite. 

4. Cnemaspis goaensis n. sp. 
(Plate IIA) 

Jltlaterial.-6 exs., R. C. Sharma colI., Goa: (i) 1 ex., ~, cu. 
23 km. from Canacona (on Canacona-Ponda Road), 3.x.1969. 

(ii) 5 exs., 4 j' , 1~, ca. 3 km. S. of Forest Rest House, 
Canacona (Poinguinim), ? .x.1969. 

Descripiion.,-Colour: D9rsum brown, with W-shaped dark 
brown marks on the back (2 on neck, 6 on the lSIpace between 
the forelimbs and hindlimb1s); tail with light and dark, narrow 
annuli above; head, limbs and flanks veriegated with lighter and 
darker markings, ve·ntral l5ide of' head and throat densely 
spotted ,vith black colour; degits with conspicuous dark bars; 
few dark lines emerging from eyes and extending on the cheek/S, 
,vhitish below, speckeled with black. 

Snout obtuse, much longer than the distance between 
th'e eye and the ear openings; \Sleven upper and six or 
seven lo\ver labials; mental large, br~ader than the rosltral, sub
triangular, truncate posteriorly; three pairs of postmentals, the 
first pair separated from, one another by a median scale. Head 
covered above with snlall, granular keeled scales, intermixed 
,vith a fe,v larger rounded tubercles, flanks "'ith much separated 
spine shaped tubercles. ,r entral scales imbricate, smooth, fe,v on 
sides, under the neck feebly keeled, those on belly smoo.~h. 

Digits elongate, the plate'S beneath the basal phalanges well 
developed, 2 to 5 in number; the hind limb reaches to the 
axilla. Tail cylindrieal, covered above ,vith :small keeled ~cales 
and a series of ~rix large pointed ,yhite tubercle/s; belo,v ,vith 
large, imbricate, feebly keeled scales, the nledian series of 
scale'S being bigger than othe~s\. Males ,vith 2 or 3 pre-anal and, 
on each side, 2 to 4 femoral pores. 

lUeasurements.-(Holotype) Total length' (Snout to tip of 
tail) 71 mm., standard length (~.nout to vent) 30 mm., tail length 
L11 Hun., inler-orbital length 4 111ll1. and girth- of body 13 nlD1. 
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Type-specilnens : /-/%type; 1 ex., male, Z.S.I. Reg. No. 22110, 
Cll. 3 km. S. of Forest Re~t I-Iouse, Canacofla (Poinguinim), Goa. 
Paraty pes; 4 exs., (3 nlale:s and 1 female) from the same lot ~s 
holotype, Z.S.I. Reg. Nos. 22213 to 22216 (Reg. No. 22216 a 
female exam pIe) . 

Type locality and distribution. Type locality: INDIA: Goa: 
(ll. 3 kms. S. of Fores.t Rest HOUts:e, Canaeona (Poinguinim), Dis
tribution : Y'icinity of Canacona, Goa. 

COlllparison,,-Cnelll(l,spis goaensis n.sp. closely resenlbles 
Cnenzaspis Inysoriensis (Jerdon) and Cnema.spi~i kandiallll 
(Kelaart), but is ~!eparable from those t'vo specielsl in sealation, 
preanal pores, snout length, Isnout-vent length', tail length and 
('oloration. 

5. Hemid.actylus brookil Gray 
The House lizard 

)}ja,t,er;(I/.-63 exs .. l' C. Agralva[ and R. C. Sharma coIl., 
Goa: l\1argaon (Paddy field), 18.xii.1968: 'Talpoi, 9.i.1969, 16, 
22.ix.1969; Molern, 8-11.ix.1969; Nayavada village (near Molern). 
12.ix.1 H69; DUl'gini Hill (near Sukhtala village), 13.ix.1969; 
Asavana village, 1~.ix.1969; Nanus village, 19.ix.1969; Kandal 
rubber plantation, 20.ix.1969; Dhavan village~ 21.ix.1969; Chaudi 
village~ 24.ix.1969: Panjim, 26.ix.1969; Ponda, 28.ix.1969; 
Canacona, 7-9.x.1969. 

1Jleasurements.-Standard length 29-60 mm., tail length 
31-72 mm. 

Distribution.-Goa: As above (first record from Goa). 
RellICll'ks.·-In Goa this lizard generally prefers to live under 

the stones or beneath the dry bark of the ,vooden logs., in or 
around human habitations. The specimens ,vere also collected 
from the rocky areas in dense fotests, a,vay from human d,veII
ings. 

The specinlens from Nayavada village, Goa al~o vary as 
follo,ys: Upper labials 12 or 11 (u9,. 8-10); post-mentals. 3 pairs 
(vs. -2 pairs); 6 or 7 femoral pores. on each side (us. 7-12(16) 
preanofernoral pores on each side). 

6. Hemldactylus prashadi Smith 

lIJateriaZ.-7 exs., V C. Agloawal and R. C. Sharma coll., 
Goa: Canacona, 29.xii.1968; Nayavada village, 12.ix.1969; 
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Kandal rubber plantation, 20.ix.1969; Rubber plantation, 
Canacona, 10.x.1969. 

Mea.surements.-Standard length 51-95 Ulnl., tail length 
71-123 mm. 

Distribution.-Goa: As above (first record fronl Goa). 
Rernarks.-The specimens fronl Goa, ,,-ere collected from 

old deserted buildings. At Nayavada village (near Molern, Goa) 
it ,vas observed that thle crevices in the ,valls. used as abodes by 
these lizards ,vere also shared by the snakes Lycodon aulicus 
and Trillleresurus gramineus. 

7 Hemidactylus frenatus Schlegel 

ArlaterialJ-6 exs. V C. Agrawal and oR. C. Sharma colI., Goa: 
Canacona, 26.xii.1968; Valpoi, 1.i.1969; Dhavan village, 
26.ix.1969. 

Arleasurements.-Standard length 40-56 mm., tail length 
39-56 mm. 

Distribution.-Goa: As above (first record from Goa). 
Remarks.-The specimens from ·Goa were collected from 

tree trunks and from deserted houses. 

Family 2. AGAMIDAE 

8. Draco dussumieri Dumeril & Bibron 
Flying lizard or Flying dragon, In Goa 

(Kokani language) uSeddha" 

illaterial.-o exs., R. C. Sharma colI., Goa: Nayavada 
village (near fvlolem), 12.ix.1969; Ponda, 1.x.1969. 

jJ;leasurements.,-Standard length 74-93 mm., tail length 
-112-127 mm. 

Distribution.-Goa : As above. 
Remarks.-AII the specimens \vere collected from the trunk 

of teak trees. Colour of the specimens dark gray ,vith bluish 
tinge above and a series of longitudinally oval or rhomboidal 
dark spots ,,,itb orange margins on the back. The upper surface 
of the wing membrane black, ,,,ith subcircular, oval or irregular 
deep orange spots; upper sqrface of tail having alternate bands 
of light gray and black. Upper surface of head and limbs with 
black spots:. Dirty gray below, with a series of black marginal 
spots (confined only to HIe outer half of the ventral surface). 
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Throat bluish with black spot5,. Gular appendage yellow with an 
orange tinge. Gular appendage of males much longer than the 
head. 

9. Calotes versicolor (Daudin) 
The Blood Sucker 

Materia,l.-86 exs., K. S. Pradhan, V C. Agrawal & R. C. 
Sharma colI., Goa: Fatorpa, 11.ix.1968; Near Dudhsagar water 
falls, 19.ix.1966; Cortalim, i5.xi.1967; Cabo-da-Rama (up hill on 
way to Cabo-da-Rama Fort) .. 17.xi.1987; Margaon, 16, 18.xii.1968; 
Molem, 31.xii.1968 and 6-11.ix. t 969; N ayavada village, 12.ix.19fl9; 
Durgini Hills (Sukhtala village)" 13.ix.19S9; \!alpoi, 15, 171 
22.ix.1969; Asavana village, 18.ix.1969; Kandal rubber plantation, 
20.ix.1969; Dhavan village, 21.ix.1969; Chaudi village, 24.ix.1969; 
Panaji, 26-27.ix.1969; Ponda" 1.x.1969; Rubber plantation, Cana
cona, 4-5.x.1969. 

111easurement.~.-Standard length 26-117 mm., tail length 
49-294 mm. 

Distribution.,-=--Goa: As above. 
Rem(l'rk.~.-The specimens from Goa vary from other Indian 

l~xanlples in having 35-52 scales round the middle of body (us. 
recorded by Smith" 1935 as, Ceylon and S. India, 35-45; North 
India, 42-52; Pakistan" 36-43; Afganistan, 42-48; Himalaya, 
42-48; Indo-China. 40-52; Hainan and S. China 40-52). 

10. Calotes rouxl Dumeril & Bibron 

Jttlaterial.-21 exs., R. C. Sharma colI., Goa: Molern, 7, 9 & 
10.ix.1969; Near '"Talus River, \Talpoi, 17.ix.1969; Dhavan village, 
21.ix.1969; \7alpoi, 22.ix.1969; Ponda, 10.x.1969; ca. 23 kms. 
C:a,nacona Ponda Road, 3.x.1969; RU'bber plantation, Canacona, 
5.x.1969; Canacona, 9.x.1969. 

Measurements.-Standard length 29-71 mm., tail length 
49-161 mm. 

Distribution.-Goa : As aboye (first record from Goa). 
Remarks.,-Collected from bushes. 

Family 3. SCINCIDAE 

11. Mabuya maculari1a (Blyth) 

lJlateria[.-l ex., R. C. Sharmo colI., Goa: Ponda, 28.ix.1969. 
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MeaSlll'ement8.-Standard length 52 mm.~ tail length 43 mm. 
(broken) . 

Distl·ibution.-Goa: .As aboyc (first record fronl Goa). 

12. Mabuya allapallensis Schlnidt 

1926. l\t1abuya allapallensis Schmidt, Pub. Field Mus. nat. Hist. (Zool.), 
Chicago, 12, 170. 1 ex. (juvenile !i?). Type locality: INDIA: 
Allapalli Forest near Chanda Maharashtra. 

klaterial.-21 exs., V C. Agra.wal & R. C. 8,harma colI., Goa: 
Canacona, 23.xiL1968; Molem, 7, 8 & 10.ix.1969; Asavana village 
(Near 'Talpoi), 18.ix.1969; Kandal rubber plantation, 20.ix.1969; 
\Yalpoi, 22.ix.1969; Ponda, l8.ix.1969; Canacona, 9.x.1969 .. 

Smith (1935) synonymised this ,vith Itlabuya Inacularia 
(Blyth 1853) , and regarded the united frontoparietals of 
111. allapallensis as an abnormality. 

An examination of this considerable material from Goa has 
shown that Mabuya allapallensis is distinct. At Ponda, the two. 
species were found to live side by side. 

Brief Diagnosi$~.,-This species resembles Mabuya macu/a,ria 
(Blyth) but is (separable as follo,vs (i) Prefrontal scales clearly 
separated (vs. narro,vly Is:eparated). (ii) A pair of nuchals always 
present (vs. present or abs'ent). (iii) Fronto-parietals united to 
form a single large ~shield (us. not united). (iv) Temporal scales 
smooth (vs. strongly keeled). (v) Scales round middle of body 
26-30 (vs. 28-34). 

lUeasurements.-Standard length 24-50 mm., tail length 
33-64 mm., interorbital length 3.5-6 mm., girth at the middle of 
body 16-34 mm. 

DistrilJution.-Goa: ;-\ls above (first record from Goa). 

13. Mabuya carinata (Schneider) 
Brahmini lizard 

11laterial.-44 exs., V C. Agrawal & R. C. Slzarma coli., 
Goa: Margaon, 17.xii.1968; Molem, 6:i.1969; Molem, lO-11.ix.1969; 
Nayavada village, 12.ix.1969; '''alpoi, 16 & 22.ix.1968; near valus 
River, V'alpoi, 17.ix.1969; .Asayana village (near '''alpoi), 
18.ix.1969; Nanus village (near ''''alpoi), 19.ix.1969; Kandal rubber 
plantation, 20.ix.1969; Dhavan Yillage, 21.ix.1969; Panaji, 
26-27 .ix.1969; Ponda, 28.ix.1969; Rubber plantation, Canacona, 
4~9.x.1969. 

t 
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Measurements.-Standard length 30-160 mm., tail length 
01-176 mm. 

Distribution.-Goa: As above; Mormugoa and Nova Goa. 
Remarks.-The specimen from Goa represent the biggest 

size recorded so far from India. One'spe{'imen from 'Talpoi, Goa 
varies in having t,vo pairs of nuchals. 

14. Rlopa punctata (Gmelin) 

ltaterial.-l ex., R. C. Sharma colI., Goa: ca. 23 kms. from 
Canacona (on Canacona-Ponda road), 3.x.1969. 

Measurements.-Standard length 52 mm., tail length 48 mm. 
Distribution.-Goa: Ns above (first record from Goa). 

15. Riopa guentheri (Peters) 

jlJlaterial.·-l ex., R. C. Sharma colI., Canacona, 7.x.1969. 
MelMurements.I--Standard length 89 mm., tail length 72 mm. 
Distri but ion .-Goa: !~s above (first record from the area). 

16. Rilopa goaensls n. Sp. 
(Plate lIB) 

111atel"ial.-l ex. ~, R. C. Sharma colI., Goa: Molem, 9.ix.1969. 
Description .. -Dorsum da.rk-bro,vn to blackish; a black dor:so

lateral streak beginning from Canthus rostralis and reaching 
almost to the end of tail; lo,ver -surface light bronze; back and 
sirles densely spotted ,vith bro,vn. 

Head very small, 'snout obtuse, dis.tance bet"reen the end of 
snout and the forelimb contained less than t,vo times in the 
distance bet"reen the axilla and groin; lo"rer eyelids scaly, ,vith 
a large semitranlSparent scale in the centre, supranasals. entire, in 
('ontact with one another behind the rostral; frontal larger than 
the fronto-parietals and interparietals t~gether; a pair of 
nuchals; an enlarged temporal scale borders the outer ma~gin 
of the parietal; ear opening, ,vith t,vo minute lobules anteriorly; 
7 supralabials, the 5th belo,,, the eye, longer than the adjacent 
labials; body covered ,vith smooth subequal scal~, 30 round the 
middle of 'body; 64 scales do\vn the middle of back; marginal 
preanals moderately enlarged. Digits long, fourth toe longer than 
the third; 13 lamellae under fourth toe. Tail thick at the base, 
smaller than the head and body. 
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Measurenlents.,-Standard length 53 mm., tail length 49 mm., 
interorbital length 5 mm., maximum girth of body 20 rom. 

Type specimen.-Holotype: 1 ex., ~, Z.S.1. Reg. No. 22032, 
t~oa: crt. !) km. ~ .E. of Foret Rest IIousc, Molcln. 

Type-loc.ality.-INDIA: Goa: ca. 5 km. N.E. of :Forest Rest 
I-Iouse, Mole~. 

Distribution.-Kno,vn only from type-locality. 
Comparison.-Riopa goaensiSt n. Spa closely re~embles Riopa 

ulbopunctata Gray, 1846, but is :separable -as follows: (i) The 
distance bet,,"een the end of snout and the fore limb contained 
less than t,vo. times in the distance bet,veen the axilla and 

groin (lJ,~. this distancc contained 2 to 2~ tioles). (ii) Frontal 
much longer than the frontoparietals and interparietal together 
("s. as long alSi or a little longer than the frontoparietals and 
interparietal together) (iii) 5th supra'labial longest (twice longer 
than the adjacent labials) (us. scarcely longer tha.n the other 
labials). (iv) 30 ro,vs of sca.les round the middle of body (vs. 26 
to 28 scales round the middle of body). (v) Tail t~horter than 
body (vs. longer). 

Family 4. LACERTIDAE 

17 Ophisops beddomei (Jerdon) 

Alalerial.-l ex., R. C. Shrtrlna colI., Goa: Molem, 11.ix.1969. 
Mert.~urelnents.-Standard length 29 mm., tail length 

35 mm. 
Distribution.-Goa: As above (first record from Goa). 
Remarks.-The lizard collected l'rom a grassy patch on a 

plateau at an altitude of 550 metres. 

Family 5. V ARANIDAE 

18. Varanus bengalensis (Daudin) 
Monitor lizard, Go-Samp or Pata-Go in Hindi 

Material.-3 exs., R. C. Sharma coIl., Goa: Dhava,n village, 
23.ix.1969; ,ralpoi, 23.ix.1969; Rubber plantation, Canacona, 
lO.x.1969. 

IJ!1easurements.-Standard length 148-232 mm., tail length 
237-465 mm. 

Distribution.-Goa: As aboye. 
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Remarks.-The flesh of this lizard is considered as delicacy 
and consumed by many back-ward tribes in Goa. 

Suborder (ii) SERPENTES 
Family 6. TYPHLOPIDAE 

19. Typhlops braminus (Daudin) 
The common Blind Snake 

Material.-5 exs., R. C. Sharma colt, Goa: Valpoi, 
16.ix.1969; near Valus River, 17.ix.1969; Canacona, 9.x.1969. 

Measurements.,-Standard length 73-132 mm., tail length 
2-3.5 mm. 

Distribution.-Goa: As above (first record from the Goa). 
Remarks.-One specimen from Canacona, varies from the 

other Indian specimens by having 361 transverse rows of lscales 
(v~ 290-320 ro,vs). 

20. Typhlops acutus (Dumeril & Bibron) 
Beaked blind Snake 

Materia ll.-l ex., R. C. Sharma colI., Goa: Ponda, 10.x.1969~ 
Measurements.-Standard length 399 mm., tail length 

4.5 mm. 
Distribution .. -Goa: As above (first record from Goa). 

Family 7. BOIDAE 

21. Python molurus (Linnaeus) 
Indian Python 

Material.r-3 exs., R. C. Sharma colI., Goa: Ponda, 10.x.1969; 
Rubber plantation Canacona, lO.x.1969. 

Measurements.-Standard length 1572-2890 mm., tail length 
230-347 mm. 

21 

Distribution.-Goa: As above (first record from Goa). 

22. Eryx conicus (Schneider) 
The Russell Sand Boa 

Material.-l ex., R. C. Sharma colI., Goa: Panaji, 26.ix.1969. 
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Measurements.-Standard length 282 mm., tail length 
"24.5 mm. 

Distribution.-Goa: As above, (first record from Goa). 

Family 8. COLUBRIDAE 

23. Acrochordus granulatus (Schneider) 
Indian Wart Snake 

Material.-l ex., R. C. Sharma colI., Goa: Panaji sea beach, 
27.ix.1969. 

Measurements.-I Standard length 641 mm., tail length 
66 mm. 

Distribution.-Goa: As above and Vasco Bay. 

24. Elapbe helena (Daudin) 
The Trinket Snake 

Material.,-l ex., R. C. Sharma, colI., Goa: Valpoi, 22.ix.1969. 
Measurements.-Standard length 827 mm., tail length 

181 mm. 
DistriiJut"o,n.--Goa: As above (first record from the Goa). 

25. Ptyas mucosus (Linnaeus) 
Dhaman, Indian rat Snake 

Material.-5 exs., R. C. Sharma coIl., Goa: Rubber planta
tion, Canacona, 4, 5, 8, 9 & '10.x.1969. 

Measurement:s.-Standard length 1118-1473 mm., tail length 
463-583 mm. 

Distribution.-Goa: As above (first record from Goa). 

26. Oligodon taenlolatus (Jerdon) 

Material.-3 exs., R. C. Sharma coIl., Goa: Ponda, 30.ix.1969; 
Rubber plantation, Canacona, 4 & 10.x.1969. 

Jleasurements.-Standard length 144-309 mm., tail length 
32-39 mm. 

Distribution.-Goa: As above (first record from Goa). 

27 Ollgodon arnenslls (Shaw) 

Ma(er~a'l.-~ ex.? R. C. Sharma coll., Goa : Ponda~ 30.jx.1969. 
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Measurements.t-Standard length 436 mm., tail length 92 mm. 
Distribution.-Goa: As. above and MormugoaJ. 

28. Ahaetulla ahaetulla (Linnaeus) 
Painted Bronze Back 

Material.-3 exs., R. C. Sharma colI., Goa: Molem, 
13.ix.1969; Canacona, 7, 8.x.1969. 

Measurements.-Standard length 280-772 mm., tail length 
112-355 mm. 

Distribution.-Goa: As above (first record from Goa). 
Remarks.I-One specimen varies from the other Indian 

examples by having 10 supralabials (vs. 8 or 9). Another one 
varies in possessing 1 7 : 15 : 11 rows of scales (l}S1. 15: 15 : 11 
j·ows). 

29. Abaetulla grandoculis (Boulenger) 

Material.-2 exs., R. C. Sharma colI., Goa: Valpoi, 
22.ix.1969; Canacona, 9.x.1969. 

Measurements.-Standard length 245-546 mm., tail length 
106-222 mm. 

Distribution.-Goa: As above (first record from Goa). 
Remarks.-This species iJSI mainly restricted to th1e Western 

Ghats. The Goa material poLSlsesses the characters as followS! : 9 
supralabials; temporal's 2 + 2; scales. in 15: 15: 11 rows; 
ventrals 176 and 181 ; subcaudals 117 and 120; anals 2. 

30. Cbrysopelea ornata (Shaw) 
Golden Tree Snake 

Material.-2 exs., R. C. Sharma colI., Goa, : Valpoi, 16.ix.1969; 
C"anacona, 7.x.1969. 

Measurements.-Standard length 551-826 mm., tail length 
266-314 mm. 

Distribution.-Goa: As above (first record from Goa). 

31. Lycodon auticus (Linnaeus) 
Common Wolf Snake 

J/aterial.-5 exs., V. C. Agrawal & R. C. Sharma colI., Goa: 
Valpoi, 15.i. & 19.ix.1969; Molern, 7.ix.1969; Nayavada village. 
12.ix.1969. 
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Measurements.t-Standard length 290-434 mm., tail length 

60-89 mm. 
Distribution.-Goa: As above (first record from Goa). 

32. Natrix plscator (Schneider) 
The Checkered Keelback 

Material.-10 exs., R. C. Sharma colI., Goa: Molem, 
11.ix.1969; Durgini Hill, 13.ix.1969; Vascodegama, 25.ix.1969; 
l\1argaon, 27 .ix.1969; Rubber plantation, Canacona, 4, 6, 8 and 

9.x.1969. 
lUeasurements.-Standard length 250-768 mm., tail length 

98-272 mm. 
Distribution.-Goa: As above (first record from Goa). 
Remarks.i-One specimen from Dhavan village differs from 

other Indian examples by having 10 supralabials (vs. 9). 

33. Natrllx stolata (Linnaeus) 
Striped Keel back 

Material.-3 exs., R. C. Sharma colI., Goa: Molem, 
11.ix.1969'; Canacona, 8 & 9.x.1969. 

Measurements.-Standard length 250-356 mm., tail length 
98-131 mm. 

Distribution.-Goa: As above (first record from Goa). 

34. Natrlx beddomel (GUnther) 
Beddom's Keel back 

lUateriai.-1 ex., R. C. Sharma colI., Goa: Canacona, 
9.x.1969 

1'fleasurements.t-Standard length 236 mm., tail lengtJ:1 
95 mm. 

Distribution.-Goa: As above (first record from Goa). 

35. Macroplsthodon plumblcolor (Cantor) 
Green Keel back 

Material.-3 exs., R. C. Sharma colI., Goa: Dhavan village, 
21.ix.1969. 

Measurements.-Standard length 114-428 mm., tail length 
21-78 mm. 
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Distribution.-Goa: As above (first record from the area) 

36. Bolga trigonata (Schneider) 
Indian Gamma 

Jtlaterial.-4 exs., R. C. Shalrma colI., Goa: Dhavan village, 
22.ix.1969; Ponda, 28.ix.1969; Canacona, 9.x.1969; Rubber planta
tion, Canacona, 10 .x.1969. 

Measurements.-Standard length 349-462 mm., tail length 
66-122 mm. 

Distribution.-Goa: As above (first record from Goa). 

37 Dryophis nasutus (Lacepede) 
Common Green Whip Snake 

JtJrfl'teria;I.-11 exs., R. C. Sharma colI., Goa: Nayavada 
village, 12.ix.1969; Durgini Hill, 13.ix.1969; Kandal rubber plan
tation, 20.ix .1969; Ponda~ 28.ix.1969 and l.x.1969; Rubber plan
tation, Canacona, 5.x.1969; Canacona, 9.x.1969. 

Measurements.I-Standard length 517 -707 mm., tail length 
322-418 mm. 

Distribution.-Goa: As above (fir'st record from Goa). 

38. Dryophis pulverulentus Dumeril &! Bibron 
Brown Whip Snake 

~Jaterial.-3 exs., R. C. Sharma colI., Goa: Dhavan village, 
22.ix.1969; Rubber plantation, Canacona, 10.x.1969. 

Measurements.-Standard length 452-763 mm., tail length 
267-523 mm. 

Distribution.-Goa: As above (first record from Goa). 

Family 9. ELAPIDAE 

39. Bungarus caeruleus (Schneider) 
Common Indian Krait 

lJtJaterial.t-2 exs., R. C. Sharma colI., Goa: Ponda, 29.ix.1969; 
Rubber plantation, Canacona, 10.x.1969. 

JtJeasurements.-Standard length 548-570 mm., tail length 
76-93 mm. 

Distribution.-Goa: As above (first record from Goa). 
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40. Naja naJa (Linnaeus) 
Indian Cobra 

Alaterial.-3 exs., R. C. Sharma coll., Goa: Durgini Hill, 
13.ix.1969; Racaim village ca. 30 km. W. of Ponda, 25.ix.1969; 
Canacona, 6.x.1969. 

Measurements.-St~ndard length 379-1011 mm., tail length 
67-229 mm. 

DistributifOnJ-Goa: As above (first record from Goa). 

Family 10. HYDROPHIIDAE 

41. Enhydrina schistosa (Daudin) 

Material.-l ex., R. C. Sharma colI., Goa: Panaji sea beach', 
27.ix.1969. 

Measurements.-Standard length 484 mm., tail length 
69 mm. 

Distribution.-Goa: As above (first record from Goa). 

42. Hydrophls caerulescens (Shaw) 

Material .. -12 exs., R. C. Sharma colI., Goa: Panaji sea 
beach, 26 & 27.ix.1969. 

Measurements.-Standard length 310-682 mm., tail lengtli 
33-70 mm. 

Distribution.-Goa: As above (first record from Goa). 

43. Lepemls curtus (Shaw) 

Material.-5 exs., V C. Agrawal & R. C. Sharma colI., Goa: 
Colva beach (Margaon), 15.xii.1969; Canacona sea beacll, 
lO.x.1969. 

Measurements.-Standard length 522-706 mm., tail length 
69-80 mm. 

Distribution~-Goa: As above (first record from Goa). 

Family 11. VIPERIDAE 

44. Vipera russelll (Shaw) 
Russellts Viper 

Material.-l ex., R. C. Sharma colI., Goa: Ponda, lO.x.1969. 
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Measurements.-Standard length 706 mm., tail length 
128 mm. 

Distribution.-Go8J: As above (first record from Goa). 
Remarks.-This specie's being recorded for the first" time 

from Assam (Golpara), Mysore (Bangalore) and Uttar Pradef3h 
(Nishangarh). The species was Sltated to be absent from these 
localities by Smith (1935). 

45. Echis carinatus (Schneider) 
Saw-scaled Viper or Phoorsa 

Material.-40 exs., V.·C. Agrawal & R. C. Sharma colI., Goa: 
Near Arvalim water falls (near Valpoi), 12.i.1969; Nayavada 
village, 12.ix.1969; Near Valus River (Valpoi), 17.ix.1969; 
Asavana village (Valpoi), 18.ix.1969; Dhavan village, 22.ix.1969; 
Ponda., 29.ix.1969 and 1.x.1969; Canacona, 7-9.x.1969; Rubber 
plantation Canacona, 10.x.1969. 

Measurements.-Standard length 152-324 mm., tail length 
12-32 mm. 

Distribution.-Goa: A,s above (first record from Goa). 

46. Trilmeresurus gramineus (Shaw) 
Bamboo pit Viper 

Material.-1 ex., R. C. Sharma colI., Goa: Nayavada' village, 
(near Molem), 12.ix.1969. 

Measurements.-Standard length 496 mm., tail length 
99 mm. 

DistributionJ-Goa: As above (first record from Goa). 

SUMMARY 

1. This is the fir~t comprehensive account of. the rep.tile 
fauna of Goa, and is based on the considerable collectioqs made 
by field parties of the Zoological Survey of India during the 
years 1966-1969. 

2. A total of 46 species belonging to 33 genera of 13 
families are recorded here. T,vo species of the Order Testudines, 
and 44 of the order Squamata, thus 16 of Suborder Sauria (5 
Gekkonidae, 3 Agamidae, 6 Scincidae, 1 Lacertidae, 1 Varanidae) 
and 28 of Suborder Serpentes (2 Typhlopida:e, 2 Boidae, 16 
Colubridae, 2 Elapidae~ 3 Hydrophiidae, 3 Viperidae). 
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3. Two species of lizards, namely, Cnemaspis goaensis and 
Riopa go:aensis are described as ne\v to the science. 

4. 'Validity of Mabuya allapallensis Schmidt, 1926 has been 
established. It is shown that Mabuya macularia (Blyth) and 
Mabuya allapallensis Schmidt are not conspecific. 

5. The follo\ving species are recorded for the first time 
from Goa. 

Order TESTUDINES: Lissemys punctata granosp. 
(Schoepff) . 

Order SQUAMATA 

Suborder Sauria : Gymnodactylus albofasciatus BouIen
g~ Hemidactylus broo'ki Gray, Hemidactylus prashadi Smith, 
HemidactyLus frenatus Schlegel, Calotes versicolor (Daudin) 
Calotes rouxi Dumeril & Bibron, Mabuya macularia (Blyth), 
Mabuya allapallensis Schmidt, Riopa punctata (Gmelin), Riopa 
guentheri (Peters), Ophisops beddomei (Jerdon). 

Suborder Serpentes : TyphloptS' braminus (Daudin), Typhlops 
ocutus (Dumeril & Bibron), Python moLurus (Linnaeus), Eryx 
conicus (Schneider), Elaphe helena (Da,udin), Ptyas mucosus 
(Linnaeus), Oligodon taeniolatus (Jerdon), Ahaetulla ahaetulla 
(Linnaeus), Ahaetulla grandocull,S1 (Boulenger), Chrysopelia 
orna1ta (Shaw), Lycodon aulicus (Linnaeus), Natrix piscator 
(Schneider), Natrix stolata (Linnaeus), Natrix beddomei 
(Giinther), klacropisthodon pLumbicolor (Cantor), Boiga trigo
nata (Schneider), Dryophis nasutus. (Lacepede), Dryophis pul
l,erulentus Dumeril & Bibron, Bungarus caeruleus (Schneider), 
Naja naJa (Linnaeus), Enhydrina schtS1tosa (Daudin), Hydrophis 
caerulescens (Sh'aw), LepemiSl curtus (Shaw), Vipera russel,li 
(Shaw), Echis Qarinatus (Schneider) and Trimeresurus gramineus 
(Shaw). 
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CONTRIBUTION TO THE STUDY OF AQUATIC 

BEETLES (COLEOPTERA). 
15. SUBGENERIC CLASSIFICATION OF PLATYNECTES 

REGIMBART (DYTISCIDAE) 

By 

T. G. V AZIRANI +:. 

Zoological Survey of India, Calcutta 

1'he genus Platynecetes was propo5ed by Regimbart in 1878 
to accomodate the following five species.-1. Agabus decemno
tatus Aube 2. Agabus spilopterus Germar 3. Colymbetes sub
maculatus Castelnau 4. Agabus tasmaniae Clark 5. Agabus 
backewelli Clark. Since then the number of sp~cies assigned to 
this genus has increased to 34 species, spread over Atsja. America. 
Australia and Islands of the Pacific Ocean. 

Guignoy (1946) fixed Agabus decemnotatus Aube as the 
'Type' species for the genus. Vazirani (1970) studied most of the 
Oriental species and proposed the division of the genus into 3 
subgenera" Platynectes (s. str.), Pardplatynectes and Neoplaty
nectes. Gueorguiev (1972) in his revision of the genera Platy
nectes Regimbart and Colymbinectes Falkenstrom (1936) has 
split the genus Platynectes into four subgenera and transferred 
three species to the genus Colymbinectes. Gueorguiev (1972: 39) 
has placed the type species of the genus viz. decemnotatus Aube. 
in the ne\v subgenus Hypoplatynecl"es, while on p. 42 the same 
species has been cited by him as the 'type species' of the nomino
typical subgenus. It is obvious that the above assignment by 
Gueorguiev (I.c.) is contrary to the article 44 (a) of the 'Inter
national Code of Zoological Nomenclature' as adopted by the 
Fifteenth International Congress of Zoology at London, in 1961. 

Therefore it becomes necessary to review and synthesise the 
subgenera as proposed by Vazira;ni (I.e.) and Gueorguiev (I.e.). 

The several species mentioned under each subgenus have 
been adequately redescribed a;nd the material studied clearly 
mentioned, both by the author (1970) and by Gueorguiev (1972). 
l'hese species have now been reassigned to the different sub-

*Desert Regional Station, Zoological Survey of India, Jodhpur, Ra,asthan 
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genera in the light of the present review of their position. The 
author has not actually seen the material referable to these 
species but has drawn the conclusions from the descriptions 
given by the author and Gueorguiev as indicated above-. 

SYSTEMATIC ACCOUNT 

Family DYTISCIDAE 

Subfamily COLYMBETINAE 

Genus Platynectes Regimbart (1878) 

Subgenus Platynectes (Platynectes) Regimbart 

Type species.-Agabus decemnotatus Aube (vide Guignot, 
1946) . 
1878. Platynectes Regimbart, Ann. Soc. ent. Fr., Paris (5) 8: 454 (in 

part). 
1972. P~atynectes (Hypoplatynectes) Gueorguiev, Izv. Inst. Zoot. Mus .• 

Sofia, 34: 37. 

Diagnosis .-Prosternal process bro~adly oval, almost broader 
than long, more or less rounded at apex. Malle, parameres strong
ly curved in the middle. 

List O'f species.,-decemnotatus Aube, submaculatus Cas tel-
nau, nigerrimus Aube, unidecimguttatus Aube, parananus Sharp. 

Distribution.I-South and Central America. 
Remarks.-Under article 4.4(a.) the subgenus that contains 

the type species of a subdivided genus bears the same name as 
the genus 3 1nd is termed the nominate subgenus. Since the type
species of Platynectes, Agabus decemnotatus l\ube was placed 
by Gueorguiev (19'72) in his subgenus Hypoplatynectes, there is 
no other alternative but to place his subgenus a1s a synonym of 
the nominate subgenus. In the specimens of the type species, as 
obser'ved by the author ·(1970) in the Paris Museum, it was found 
that the meta:coxal lines are in complete and do not reach the 
posterior bordel" of the metasternum. As such this species and 
perhaps otl1ers a~so, belonging to this subgenus, are closely 
related to the subgenus Gueorguievtes, named and defined below. 

Platynectes (Gueorguievtes) nom. nov. 

Type species.-Agabus dissimilis Sharp, designated here. 
1970. Platynectes (PZatynectes) Vazirani, Orient. Ins., !l: 340 (in part). 
1972. Platynectes (Platynectes) Gueorguiev, lzv. Inst. ZooI. Mus., 

Sofia, 34: 42. 
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Diagnosis .-Prosternal process strongly pointed, more or 
less narrowed anteriorly. Metacoxal lines incomplete anteriorly ~ 
not reaching the posterior borders of the met~sternum. Male 
penis asymmetrical, apex always smooth and more or less 
rounded. 

List· of species.-australicus Gueorguiev, backewelli Clark, 
buruensis Zimmermann, darlingtoni Gueorguiev, decastigma 
Regimbart, decempunctatus Fabr., deletus Regimbart, dissimilis 
Sharp, gagatinus Lea, kashmirensis Balfour-Browne, monostigma 
llope, obscurus Sharp, ocularis Leal, octodecinlaculatus McLeay, 
semperi Regimbart, tasmaniae Clark. 

Distribution.-Oriental Region, Australia·n Region and 
Oceanic Islands of the Pacific. 

Platynectes (Carinonectes) nom .. nov. 

Type-species.-Colymbetes magellanicus Babington 
1972. PZatynectes (NeopZatynectes) Gueorguiev, Izv. Inst. Zoot Mus., 

Sofia, 34: 34. nee. PZatynectes (Platynectes) Vazirani, 1970. 
Diagnosis.,-Prosterna'l process narrow, Ianceolate and cari

nate atleast anteriorly or in the' middle. 
List of species.-aenescens Sharp, limba,tus Sharp, magella

ldeus Babington, reticulosus Clark. 
Distri bution.-Australia. 
Remarks.-Gueorguiev (1972) has proposed a ne,v sub.genus 

Neoplatynectes to receive the 4 Australian species \vith carinat€, 
prosternaI process but the name is preoccupied by Platgnectes 
(Neoplatynectes) Vazirani (1970)*. Hence a new name has been 
proposed for this subgenus. 

Platynectes (Paraplatynectes) Vazirani* 

Type speciesJ-Platynectes guttula Regimbart (by original 
designation) . 
1970. Platynectes (Paraplatynectes) Vazirani, Orient. Ins., 4: 342. 
1972. Platynectes (Australonectes) Gueorguiev, Izo. Inst. Zool. Mus., 

Sofia, 34: 55 (type-species, P. (A). brownei Gueorguiev). 

*Vazirani, 1970, proposed the subgenus PZatynectes (Neoplatynectes) 
to receive P. princeps Regimbart, P. coriaceus Regimbart and 
P. procerus Regimbart but Gueorguiev (1972) has transferred these 
species to CoZymbinectes Falkenstrom. The author agrees with this 
arrangement, and hence Platynectes (Neoplatynectes) Vazirani should be 
considered as a junior synpnym of Colymbinectes. 
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Diagnosis.-Prosternal process lanceolate a·nd flat. Metacoxal 
lines entire, reaching the posterior border of metasternum. 

List of species.-guttula Regimbart, brownei Gueorguiev. 
Distribution.-Australia, and China. 
Remarks . .-Gueorguiev (1972) has proposed the subgenus 

A.ustralonectes ,vith a single species, having the metacoxal lines 
complete and reaching the posterior border of the meta1sternum. 
Vazirani (1970), after examining the type specimens of P. guttula 
Regimbart, aliso proposed the subgenus Paraplatynectes, with a 
similar condition of the metacoxallines. But there a1re differences 
in the malle genetalia of these two species, in one the penis is 
symmetrical and in the other the penis is a·symmetrical. The 
author fee~s that subgenera should not be based solely on the 
geneta/lic characters and therefore proposes the above synonymy. 

REVISED KEY TO THE SUBGENERA OF PLATYNECTES REGIMBART 

(Adopted from Gueorguiev 1972) 
1 Prosternal process narrow and carinate, Carinonectes nom. nov. 

in the middle or anteriorly ... 

Prosternal process broadly oval or 
lanceolate plate or feebly convex but 
not carinate 

2. Prosternal process rounded at apex. 
Male- parameres strongly curved in the 
middle, almost sickle shaped 

Prostrenal process pointed and narrow
ing towards apex. Male- parameres not 
curved in the middle 

3. Metacoxal lines effaced anteriorly, not 
reaching the posterior border of the 

2 

Platynectes (s. str.) 

3 

metasternum Gueorguievtes nom. nov. 

Metacoxal lines entire, reaching the Paraplatynectes 
posterior borders of the metasternum Vazirani 

SUMMARY 

As a result of the revision of the Oriental species by the 
author (1970) and that of the world species of the genus 
Platynectes Regimbart by Gueorguiev (1972), it became 
necessary to review and synthesise the subgenera, proposed 
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indep_endently by the two authors. Platynectes (s. str.) is no\v 
restricted to the species from Central and South America. along 
,vith the nominate species of the ·genus viz. decemnotatus Aube . 
• -\ new subgenus is proposed for the la.rge number (16) of species 
or curing in the Oriental, Australian Regions and the Pacific 
Islands. A ne\v name Carinonectes is proposed for the pre
occupied na·me Neoplatynectes Gueorguiev (1972) nec Neoplaty
nectes Vazirani (1970) Platynectes (Australonectes) Gueorguiev 
(1972) is considered a synonym of Platynectes (Para.platy
nectes) ,"azirani (1970) Platynectes (Neoplatynectes) Va:zirani 
(1970) is considered al synonym of Colymbinectes FalkenstroDl 
(1936). Species are listed under each subgenus along with the 
distribution, diagnosis and remarks. 
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NOTES ON THE FOSSIL 'f'INNA (PINNIDAE: 

PELECYPODA : MOLLUSCA) FROM TRICHINOPOLY 

CRET,ACEOUS, SOUTH INDIA, WITH A KEY 

TO THE IDENTIFICATION OF SPECIES 

By 

K. V. LAKSHMINARAYANA, N. V SUBBA R,Ao, and U. SAHA 

Zoological Survey 01 India, Calcutta 

(With 3 plates) 

INTRODUCTION 

Sastry et ale (1968) emphasized the importance of the marine 
Cretaceous succession in south India in the interpretation of the 
interrelationship of th'e Indo-Pacific Region in the bygone, which 
attracted the attention of the geologists allover the world. The 
Trichinopoly Cretaceous is divided into: Vtatur, T'richinopoly., 
Ariyalur, and Niniyur groups or sta'ges in succession (Krishnan, 
1968). The literature on the Trichinopoly Cretaceous shows that 
our knowledge was mostly confi~ed to the so-called "Straigra
phic indicators or zone fossils" like the foraminifera, ammonoids, 
etc., and studies on minor fa'milies like Pinnidae (Mollusca) were 
neglected and remained what it waS since Stoliczka (1871). 

The authors (K.V.L. & V.S.) conducted surveys in the region 
during 1969-71, and a rich fossil collection was made from a 
zoogeographic angle. The collections include two species of 
Pinna, viz., P. arata Forbes and P. compianata Stoliczka (Pelecy
poda : Mollusca) found together in the same rock of siliceous 
shale at nearly 3 km. N.W. of Kulakkalnattam (11 0 07' 0" N : 
78

0

57'20" E) (PI. III). These collections were compared with those 
of Stoliczka (1871) present in the Geological Survey o~ India, 
Calcutta (hereafter referred to as G.S.I.) on the basis of which' a 
key to the known species from Trichinopoly Cretaceous is pre
sen ted in this paper. 

SYSTEMATIC ACCOUNT 

Phylum MOLLUSCA 

23 
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Class PELECYPODA 

Subclass LAMELLIBRA'NCHIA 

Order ANISOMYARIA 

Family PINNIDAE 

Genus Pinna Linnaeus 

1758. Pinna Linnaeus, Syst. Nat. ed. 10: 707. 

The genus Pinna appa,rently dates back to Carboniferous 
(Cox, 1940) and is characterized as follows: 

Shell equi-or sub-equivalve, nearly tria,ngular; outer layer 
of calcite and inner layer of aragonite; anterior end pointed; 
symmetrical or asymmetrical; gaping posteriorly; hinge 
straight, edentulus ; ligament linear, long, placed in a groove; 
adductor scars unequal, anterior small a,nd near the umbo, 
posterior large, subcentral, rotundate or Qvate; pallial line 
('ntire. 

Pascoe (19-59) following Stoliczka· (187i), and Warth (1895) 
listed the following species from Trichinopoly Cretaceous: 

Group 

utaturs 

Trichinopoly 

l~riyalurs 

Species 

1. P. Zaticostata Stol. 

~ocality 

Kumarapalaiyam 
[~omarapaliaml; Uttath~r 

[Utatur] . 

2. P. intumescens Stole Odhiam [Odium] 

1. p. complanata Stal. Kulathoor [KolatturJ, 
Anaipadi [Anaippadi], & 
Al undalippur 
[Alundanapooram ?] . 

2. P. arata Forbes 

1. P. aTata Forbes 

2. P. laticostata Stol. 

Anaipadi [AnaippadiJ, 
Saradamangalam & Kulathoor 
[Kolattur] . 

Valudavur beds of 
Pondicherry. 

-do-

Stoliczka (1871) provided the reproduction of, th'e original 
figure of P. consobrina d'Orbigny, which according to that author, 
Hpparently resembled p. complanata" ,an.d the type was not avaiJ
able at the Paris Museum to give a final say as to its identity. 
In the absence of either the type or topo-type material, it is felt 
desirable not to include it in the present discussion. 
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The type collection in G.S.I., includes a specimen labelled 
"P.iatisuicata Sto1., Loc. Comarapoliam, Ariyalur Group, 
pl. XXVI, 4, 4a" (G.S.I. Type No. 1267). Stoliczka (op. cit.) 
figured this specimen, but did not describe it in the text; and the 
index relates to the page and the figure reference to what he 
described as P. iaticostata (p. 385). We consider that this frag
ment of a specimen labelled as "P. latisulcata Sto1." , as 
P . .latieostata Stol., and may be a juvenile of the la,tter species. 
We J;tave alIso another reason to come to this conclusion, viz., 
the author might have thought it alpt to name the species as 
latisuioota due to the prominent sulci present on it, but later 
refrained from doing so, having found that the name is pre
occupied by P. latisulcata Woodw., which' he cited in the list of 
known species (p. 385 items 2-24), and therefore, preferred 
P:. iaticostam in lieu of it. He apparently did not correct it in 
th,e manuscript. Thus, P. iatisulcata Stol., is both a nomen 
nudum and a junior homonym atnd n~eds to be rejected under 
Nomenclatural Rules. 

KEY TO THE IDENTIFICATION OF SPECIES 

1. Median ridge present ................................................... 2. 
Median ridge absent .......................... .......... p. Zaticostata Stoliczka 

3. Valves tumid, apex pointed......... . .............. P. intumescens Stoliczka 
Valves not tumid, apex pointed or broad and blunt ........................ 3. 

3. Valves flattened; median ridge not very prominent; apex sharply 
pointed; 5-6 distantly placed striae. . ........... p. complanata Stoliczka 
Valves not flattened; median ridge very prominent; apex broadly 
pointed, blunt; 7-9 prominent and 3-5 thin intermediate striae ........ . 

P. arata Forbes 
The measurements in mm are taken of complete specimens 

only as follows: Length X width at the broadest, part X thick· 
ness (gape). The type localities given by Stoliczka (0 p. cit.) are 
cited in ~quare brackets alongside of their modern equivalents. 

1. Pinna laticostata Stoliczka 

1871· Pinna Zaticostata Stoliczka, Pal. Indica, (6) 3: 385. 
1895. Pinna laticostata: Warth, Rec. yeol. Surv. India, 28 (1): 20. 

Shell trigonal, a"nteriorly tumid; valves c0I:lvex ; no median 
ridge; 12-24 longitudinal striae with dist~nct tra'nsverse striae. 

. Material.,-Kumarapa,laiyam [Comarapalliam ; Comorapoliam; 
~G.S.I. Type Nos. 1262, 1263, and 1267) in coarse grey stone and 
Uttathur [Utatur ; Ootatoor] in light brown lime stone; Ariyalur 
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grQup, Upper Cretaceous (No. L '5/40) la·belled as P. laticostata 
Stot, 'in the Indian Museum show ca·se No. 79. 

Measurements.- -X95X30 (G.S.I. Type No. 1262) 

Group.-Utaturs and Ariyalurs 
RemllJrks.-Specimen reported from Uttathur by Stoliczka 

(op. cit.) is not, however, ava,ilable in G.S.I. We include under 
this species, the specimen labelled as "P.latisulcata Sto1." (G.S.I. 
l'ype No. 126?) for reasons given earlier (vide supra). Wa,rth 
(18~5) reported this species from Valudavur [Valudayu~] beds of 
Pondiche~ry .basing on a tentative determination by Kossmat. 
1'hus, it appears the species extends stratigraphically from 
Utaturs to the uppermost part of Ariyalurs. Its occurrence in 
Trichinopoly beds, however, remains in dark. Pascoe (195·9) 
<I1:loted that it also occurS in Deola Marl of Bagh beds of Narmada 
'!alley (also Cretaceous). It may be recall~d that Bagh beds 
include several fossils of Trichinopoly Cretaceous. Krishnan 
(1968) while -discussing the faunal affinities of Bagh beds witli 
those of south Indian Cretaceous states that: 

celt would appear that the two areas became connected after the 
Cenomanian by which time India moved off from Madagascar, 
leaving an open sea-way by Cape· Comorin."· 

Since the valves show symmetrical nature, it can be inferred 
that the species might have inhabited steady and shallow waters. 

2. Pinna intumescens Stoliczka 

1871. Pinna intumescens Stoliczka, Pal. Indica, (6) 3: 385. 

Shell trigonal; valves inflated; apex pointed; median ridge 
present, prominent; 6-7 striae. 

Material.·-Odhiam (G.S.I. Type Nos. 1265 and 1266) in 
(] alcareous shale. 

Measurements.-95 X 65 X 45 (G.S.I. Type No. 1265); 
195 X 120 X 55 (G.S.I. Type No. 1266). 

Group.-Utaturs. 

Remarks.-P. intumescens is known So far only from 
Utaturs. The valves show a tendency of asymmetrical growth as 
in the living P. vexillum Born. The asymmetry or irregula.r growth 
of the valves may be due to the regularly shifting sands in 
which the shell lies anchored or due to strong currents 
(Winckworth, 1929). 



LAKSHMINARAYANA et ale : On fossil Pinna 179 

3. Pinna complanata Stoliczka 

(Pl. III & IVB) 

1871. Pinna complanata Stoliczka, Pal. IndicaJ (6) 3: 384. 

Elongately triangular; apex sharply pointed;' valves com
pressed; median ridge present, but not very prominent; 5 ... 6 
slightly prominent striae. distantly placed. 

Material..-Kulath'oor [Kolattur; Kolotur], (G:S.I. Type No. 
1255, a'· fragment) ; Anaipadi [Anaippadi; Anapaudy] (G.S.I. Type 
No .. 1256) in brownish' sandstone; A,lundalippur- [Alundanapooram 
('?) J,; -Stoliczka colIs. ; Trichinopoly group, Cretac-eous (No. -L5.42) 
labelled as Pinna? complanata Sto1., in the Indian Museum 
show case N{). 76 ; 2 exs., -nearly complete, 3 single valves and 
2 fragments, c 3 km N.W Kulakkalnattam on the banks of "a 
rivulet of Maruda/iyar R., in siliceous shale (Z.S.I. Calcutta), 
K. V. Lakshminarayana colIs. 

Measurements.-150 X 82 X 35- (G.S.I. Type No. 1256); 
128-165 X 56-68 X --14 (Z.S.I. colIs.). 

Group.-Trichinopoly. 
,- .. Remarks.-P. co-mplanata was described from Trichinopoly 

group by Stoliczka (Op. cit.) in brownish sandstone. His specie 
mens from Alundalippur [Alundanapoora,m (?)] is not avaihible 
in· G.S.1. The present record by the authors, was from an area 
3 km. N.W of Kulakkalnattam on the banks of a rivulet of the 
River Marudaiyar. Nine examples including three of P. arata have 
been collected in a small rock. 

4. Pinna arata Forbes 

(Pl. IVA & V) 

1846. Pinna arata Forbes, Geol. Trans", (2) 7 (3): 153. 
lU71· Pinn~ a'."ata: ~~oliczka, PaZ. Indica, (6) 3: 384. 

Shell lanceolately triangula,r; valves not flattened, posteriorly 
l1~arly tumid; median ridge very prominent; apex broadly 
pointed, blu_nt; 7-9 prominent striae with 3-5 intermediate striae. 

Material . .-Anaipadi [Anaippadi; Anapa.udy] (G.S.I. Type No. 
1257); S.E. of Kulathoor [Kolattur; Kolotur] (G.S.I. Type No. 
1261) and near Anaipadi [Anaippadi; Anapaudy] (G.S.I. Type No. 
1268), Stoliczka colIs. ; 2 exs., 3 km. N .W. of Kulakkalnattam on 
the banks of a rivulet of Marudaiyar R~, in siliceous shale (Z.S.!., 
Calcutta), 1 ex., with the Saine data (Southern Regional Station, 
Z.S'!., Madras), K. V Lakshminarayana colIs. 
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Measurements.-150 X 95 X 50 (G.S.I. Type No. 1261); 
143-160 X 85-9'7 x -42 (Z.S.I.). 

Group.-Trichinopoly and ~iyall1rs. 
Remarks.-The species was originally described from 

Pondicherry (Forbes, 1846). Stiliczka (op. cit.) besides the two 
localities given under material, also reported from Sardaman
galam [Serdamangalam] of Trichinopoly group. The material is 
not, however, available in G .S.I. Pascoe ( 1959) quoted its 
occurrence in Valudavur [Valudayur] beds of Ariyalur-outcrop of 
the Pondicherry. We recorded it in ats~ociation with P. complanata 
(vide supra) in the same rock at 3 ~. N.W. of Kulakkalnattam. 
The occurrence of this species in Valudavur beds, an outcrop of 
.A.~iyalur, and the original report of Forbes from Pondicherry 
suggests the extension of its stratigraphic range from Trichino
poly to Ariyalurs. 
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SUMMARY 

Two species of Pinna, viz., P. complan.ata Stol., and 
P. arata Forbes we~e collected near Kulakkalnattam by the 
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present authors. These species were recorded nea1rly after 100 
years. They were compared with Stoliczka types present in 
G.S.I., and a key for the identification of species from Trichino
poly Cretaceous is presented here. uP. latisulcata Stot''', is con ... 
~idered as a nomen nudum and a junior homonym and as a 
juvenile of P. laticos tata Stoliczka. 
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LAI~SHMINARAYANA et al. PLATE III 

Rock sample sho'wing three specimens of Pinna complanata 
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i\ P:inn'a arata ; B , P. complanata 
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THE INDIAN CROWS 

A CONTRIBUTION TO THEIR BREEDING BIOLOGY, 

WITH NOTES ON 

BROOD PARASITISM ON T'HEM BY T'HE INDIAN KOEL 

By 

B. S. LAMBA 

Zoological Survey of India, 
Western Regional Station, Poona 

(With 9 Text-figures, 3 Plates & 35 Tables) 

INTRODUCTION 

The fanlily Corvidae in which crows, jays and trees pies are 
placed is characterized largely by a longish' stout bill that exceeds, 
its depth in length; a non tubutar tongue; nostrils clear of the 
line of forehead and hidden by fea,thers and bristles; wing with 
ten primaries, the first exceeding half the length of th~ sec9nd, 
tail with twelve rectrices; sexes absolutely' alike; and 3:fl autumn 
moult only. 

The cro\vs, the elite of Corvidae, have been very closely 
associated \vith man from times immemorial. In India the crows, 
Corvus macrorhynchos Wagler and Cor,vus splendens Vieinot 
[along with the Common Myna, Acridotheres tristis and the 
House Sparrow, Passer domesticus (Linnaeus)], are the most 
common birds that haunt the abode of man. They are very 
widely distributed in India and occur al~ost eve~ywhere where 
ma'D dwells, the House Crow, comparatively closer to man, 
generally frequenting the villages, to'Yns and citi~s and the 
Jungle Crow the country side and forested hill tracts, ofte~ 

overlapping. The House Crow ,slides into rooms, of human habi
tation ale~t. and keen, ready to r~treat at the le~st alarm, and 
with a sudden dash and bounce remove the edibles from the 
kitchen or table. It robs children ,o~ their tidbi~s and shop-keepers 
and vendors of their fare when left unattended for a moment. 
It plunders eggs and young qf not only poultry, but also of wild 
birds. The Jungle Crow joins it sometimes to vastly damage 
agricultural crops, fruits and vegetables in the rural areas 

24 
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throughout India. The Koel, Eudynamys scolopacea (Linnaeus), 
is perhaps the only creature who has been able to get the better 
of these shrewd birds. This species of parasitic cuckoos, whose 
breeding season happens to coincide with that of the crows, has 
developed a highly successful technique of duping the clever 
crows by secretly laying in their nest and making them toil to 
raise the fosters. 

By their close proximity, cunning, cleverness and industry 
the crows have carved a place for themselves not only in some 
early Indian literature but also in tradition, legend and folklore 
in different parts of the country. In Tulsi-krit Ramayana, one of 
the most revered Hindu religious literary works, one finds an 
honoured place for the wise and learned CROW SAGE 
Kagabhushunda. A part of Sankalpa in 'Shradh' ceremony (A 
yearly feast.in menlory of and for the benefit of ancestors among 
the Hindus) is offered to crows in many parts of Northern India. 
'Clever as a Crow' is a.n everyday dictum of Indians. It is com
monly believed in some parts of India that cawing of a crow 
at one's residence is a forecast of the arrival of guests. Equally 
widespread is the belief that children slow at talking get rid of 
the defect quickly if given water partaken by a crow. Many 
people in rural Central India still believe that one goes blind 
if one happens to see the crows copulating. 

Inspite of their familiarity and popularity, very little is 
known about the breeding habits of these crows. In fact, 
deplorably little is known about the breeding habits of most 
Indian birds although the studies on breeding habits of Indian 
birds were started more than a century and a quarter ago in 
eighteen thirties when pioneers like Blyth, Hutton and others 
contributed articles containing their" observations on the nesting 
habits of Indian birds in the Journal of the Asiatic Society of 
Bengal. Very few ornithologists or naturalists pursued such 
studies in those days. The publication of Jerdon's mounumental 
'BirdS of India' (1862-1864)" containing delightful field notes 
(including nesting habits) on the species dealt therein, stimulated 
many others to take up similar field-studies. A few years later 
Hume's (1869) 'My Scra'p Book or Rough Notes on Indian 
Oology' inspired a large number of workers to take up the sub
ject seriously. In response to Hume's appeal (made in 'My Scrap 
Book') for nidification data, as many as sixty-two regular and 
innumerable irregular correspondents from all over the country 
started flooding him with original fieldnotes on the" nidification 
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of various species of Indian birds. The wealth of information 
thus received waS so great that Hume was able to bring out his 
'Rough Draft of Nests and Eggs of Indian Birds' in 1873 merely 
four years after the appeal was first made. Later, Oates (1889-
1892) revised Hume's 'Nests and eggs of Indian birds' inserting 
additional data here and there. Hume's work remains, even to
day, a conspiquous landmark in the nidification studies of Indian 
birds. l'his wealth of knowledge left behind by Hume was fur
ther enriched by Baker through his volumes on 'Nidification of 
the birds of the Indian Empire' (1932-1935). . 

~hese valuable contributions of Jerdon (1862-1864), Hume 
(1873, 1889-1892) and Baker (1932-1935) are, however, restricted 
to a limited number of aspects of breeding behaviour. They 
deal mainly with the 1op!cS like length and number of breeding 
seasons, situation, location and description of nests, materials 
used in nest construction, number of eggs laid and their descrip
tion. They fail to throw any light on aspects like pair formation, 
duration of bond, courtship behaviour, number of mates, territory, 
defence, mode of construction of nest, share of sexes in construc
tion, laying pattern, share of sexes in incubation, period of incu
bation, hatching pattern and success, description and cate
gories (nidicolous or nidifugous) of freshly hatched young, care 
and feeding of the young, nest-life, nesting success and nestling 
periods, etc., presumably because these were not studied in 
those days. 

With the emergence of modern trends in the study of 
breeding behaviour of birds, it has become essential to study 
these so far neglected aspects in detail. \Vith this object in 
view the present study on Corvus splendens Vieillot and Corvus 
Dlacrorhynchos Wagler was undertaken. While studying the 
hreeding behaviour of crows, similar studies on their brood 
parasit~, the Indian Koel, Eudynamys scolopacea (Linnaeus) 
could not pOSSibly be over looked as their breeding is very inti
mately connected. 

Previous IDork 

Jerdon (1862-1864) gave short accounts of .nesting habits of 
Corvus splendens Vieillot, Corvus culminatus Sykes (a synonym 
of C. macrorhynchos Wagler) and Eudynamys orienta/is Linn. (a 
synonym of E. scolopacea Linn.) quoting therein the contribu
tions of earlier workers like Blyth, Firth and Hutton. His account 
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of crows gave information on the length of breeding season. 
nesting sites, description of eggs and defence of nest and young. 
The account of the koel' enumerated the number of host-species. 
laying habits like the number of eggs laid in a single nest and 
destruction or removal of crows' eggs alt the time of laying its 
own, and its supposed habit of taking care of its own young 
after they left the crows' nest. It also made a mention of crowS~ 
clisJike of the koel. 

Sporadic brief notes on the topics dealt with by Jerdon 
(1862-1864) kept on appe'aring in the various scientific journals 
dealing with Indian Ornithology till Hume (1873) collated,. the 
then existing published data along with other extensive data 
communicated to him by his correspondents. His (Hume, 1873) 
collation covered all the topics touched upon by Jerdon (1862-
1864) but in much greater details. He included many verbatim 
accounts of other workers giving details of their discoveries or 
findings on nests and eggs. A revised edition, of his (Hurne, 1889-
1890) ,york contained, in addition to his own observations of 
various topics listed above, similar verbatim accounts of a large 
number of ,yorkers from various parts of the country, either 
published elsewhere or communicated to him directly. Some of 
these ,",Yorkers made a mention of the care of the young in crows 
(Cockburn, in Hume, 1889 : 7) or occupation of the same site by 
seme crowS year after year (Aitken, in Hume, 1889 : 10-11). The 
koel's nidification data comprised of Hume's (1890) o,vn obser
vation in detail and those of other workers (and correspondents) 
to date on the topics initiated by Jerdon (1862-1864). Conclu
sions of val'ious worke'I's from different parts of the country on 
controversial topics like the Indian, Koel's habit of destroying 
one or more eggs of the crow at the time of laying its own and 
ejection by the young koel of its companions, if any, from the 
n~st, were also listed. 

Dewar (1905) gave very valuable information on SOlne 
hitherto untouched aspects of the House Crow's breeding 
habits, like the courtship behaviour, mode of construction of 
nest, share of sexes in nest construction and feeding and care 
of the young. He (Dewar, 1907) also conducted an enquiry into 
the paraSitic habits of the Indian Koel to ascertain the follow
ing :-

i) Does the hen koel first lay her egg upon the'ground and 
carry it to the nest in her beak, or does she sit in the 
nest and lay it ? 
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ii) Does she take away or destroy the crow'S eggs that are 
already in the nest '1 

iii) Does the young koel, like the common cuckoo, eject its 
foster brethren? 

iv) Is the incubation period of the koel shorter than that of 
the crow? 

His experiments (based on observations of a number of nests) 
were greatly interfered with by the urchins of the locality, as a 
result of which he could not prove or disprove item nos. (i) and 
(.ii) of his enquiry. He concluded, however, that the young koel 
does not eject its foster brethren and that the incubation period 
of the koel is shorter than the crow's. 

About 40 years after Hume's collation, Baker (19-32-1935). 
(~ompiled accounts of nidification of various subspecies (including 
the three species under study) without substantially enriching 
tl1e information supplied by Hume. He also did not apparently 
draw from Dewar's (1905, 1907) original a.nd valuable contribu
tion while making his compilation. 

After De,var's basic account of breeding behaviour of the 
House Cro,v (De\var, 1905) and the Indian Koel (Dewar, 1907) 
110 substantial contribution was made to the subject, although a 
large number of ,yorkers before and after him (Adam, 18i3; 
Butler, 1875; Legge, 1875; Marshall, 1877; Davidson & Wenden, 
1878; Cripps, 1878; Scully, 1879; Doig, 1879; Vidal, 1880; Ried, 
1881; S"rinhoe & Barnes, 1885; Barnes, 1886, 1889; Davidson, 
1887, 1898; Taylor, 1887; Oates, 1889; Munn, 1894; Inglis, 189&; 
1901, 1903, 1908, 1931-1934; Jesse, 1902; Laster, 1903; Ferguson, 
1903; Harington, 1904; Toche, 1905; Dewar, 1909, 1929; Osmas
ton, 1906; 'Vard, 1906; Baker, 1906, 1917,19'22,1926;' Mason & 
Maxwell-Lefroy, 1912; Jacob, 1915; Jones, 1916, 1919; Currie. 
1916; 'Yhistler, 1916a, 1916b, 192'3, 1963; Field, 1922; Gill, 1922. 
1925; Fletcher & Inglis, 1924; Prater, 1926; Ali, 1926,1953,1961; 
Berriff, 1927; D'Abreu, 1927; Al1dre\vs, 1928; Baker & Inglis, 1930; 
l\bdulali, 1931; Bates, 1931; Briggs, 1932; Burton, 1935; Varghese, 
1935; Baba Sahib, 1936; Rao, 1936; Ali & Abdulali,1937; Sen, 
1947; Aitken, 1947; Lo,vther, 1949; Acharya, 1951; Bates & 
Lowther, 1952; Smythies, 1953; B·etts, 1953; Dharmakumarsinhji~ 
1954; Jamal Ara, 1954; Hutson, 1954; Henry, 1955, to mention 
a fe"r) have published their observations on one' or more aspects 
of the breeding behaviour of these species. 

Dharmakumarsinhji (1954 : 136) has written about the 
female koel trying to lay ,vithout the assistance of the male as 
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,veIl as on the female koel sometimes helping another female 
koel to lay her egg. He has also made a mention of promiscuous 
sex relationship in koel. In the same year the defence of' terri
tory by male and female koel was described by Hutson (1954 : 
j 14) for the first time although he preferred to call it 'display 
activity'. MacDonald (1960 : 127-137) too gave an interesting 
account of courtship chases, free sex-life and defence of territory 
in koel. 

Nidification studies of these three species of birds were frrst 
undertaken by me in 1953 when I was attached to the Virus 
Research Centre, Poona. In that year the Virus Research Centre 
became interested in avian nestlings as potential arthropod
borne-virus reservoirs and propagator. While observing the 
nests of the common species of birds in and around Poona for 
nestling studies, a large number of House Crow and Jungle 
Crow nests came under my purview. The data on the breeding 
behaviour collected as a by-product of the nestling studies 
turned out to be so interesting that studies on breeding behaviour 
,vere started simultaneously. Inspite of three years' (1955-57) 
observation at Poona large lacunae remained in the data on many 
of the aspets. Hence, observations were continued at Vellore 
(N. Arcot, Madras) in 1956 and Akividu (W. Godavari, Andhra) 
in 1957 wheJ'!e the I was statloned. The results of these observa
tions· on Corvus splendens, Corvus macrorhynchos a·nd 
EUdynumys scolopacea have already been published (Lamba, 
1963, 1965). These accounts, although they described in detail 
many of the hitherto unknown or lesser known aspects of the 
breeding habits of these species, failed to cover the subject 
completely. Therefore, the present study was undertaken 
during 1965-1967 at Poona where the author was posted during 
these years. 

MATERIAL AND METHOD 

The birds were observed in the study area with the naked 
eye and through 8 X 50 prismatic field binoculars whenever 
necessary. Observations were started well in advance of the 
breeding season. 

Prior to the nest-building stage if ,for any reason, the sex 
of a crow was required to be determined, it was So done by 
actual examination of its gonads by dissection after shooting it 
,vith a fire-arm. At the nest-construction stage and afterwards 
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one (or both) of the owners of the nest was (were) captured 
,vith Japanese mist nests and ringed with coloured plastic bands 
for recognition. 

The mode of construction of nest was watched from a safe 
distance and as far a5 possible from within a parlred vehicle or 
from behind a hide in order to avoid frightening away the birds 
,vho were very sensitive to long objects pointed at them. The 
hide used was a. very primitive one, which is commonly used by 
Phasi Pardis (bird-catchers) in the State of Maharashtra. It 
consists of a fawnish khaki canvas sheet stretched over a cross 
of thin bamboo sticks with their ends holding the four corners 
of the sheet, thus converting it into a somewhat curved screen. 
A small observation hole, about 4 X 9 cm, that is normally made 
by the Phasi Pardis, waS enlarged by me to 8 X 12 cm, so as to 
accommodalte' my binoculars. This hide ,was very light and 
could be eaSily carried while stalking the birds. For station
ary observations it could be propped against a stick or a tree 
and a folding stool put behind it for the observer's comfort. 

The material used for the construction of nests and 
measurements of completed nests were determined and 
recorded from a score or so of nests brought to the laboratory 
for the purpose. 

About 24-48 hours since the birds were first observed to 
bring in the lining material, regular observation of the riest 
proper weTe started by climbing up the nest tree or a ladder 
reaching the nest if possible. For observations of a few 
inaccessible nests on very thin branches, the help of small boy 
climbers was taken, who would shout about the contents of the 
nest or lower them down in a small tin container for making 
observations or taking notes. These contents, after the needful, 
were again pulled up by them and replaced. As far as possible 
efforts were made to visit individual nests at fixed hours, 
usually the hour at which the nest was first visited. During the 
laying and hatching periods a number of selected nests were 
visited in the mornings at 7.00 to 7.30 hours and 10.30 to 11.0Q 
hours and again in the evening at 19.00 to 19.30 hours. In 
addition to these regular viSits, irregular visits at dusk, night 
and dawn ,\\rere also made to selected nests for certain specific 
observations. The eg.gs for general study were brought to the 
laboratory. Their measurements were taken in mHlimetres with 
a pair of vernier callipers, and their weights were recorded on 
a chemical balance true to 0.1 gram. The colours of the shell 
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and markings were deciphered, as far as possible, with 'Methuen 
handbook of Colour' Successive eggs of a selected number of 
clutches were measured and weighed in the field itself for a 
comparative study of size and weight at laying. 

The eggs for incubation studies were dated with indelible 
Indian ink. 

In a number of nests the young, soon after hatching, werea 
banded with coloured plastic bands, various colours indicating 
various numbers in the order of their emergence. The young 
were weighed periodically in the field on a letter batlance true to 
0.5 graIp. Nestlings more than 10 days old were put in cloth bags 
to keep them calm and immobile during the operation. The 
weight of the bag and faecal lnatter if any discharged in it while 
weighing was reduced from the total weight of the cloth bag 
\vith nestling inside. For describing the nestlings at varIous 
stages of acquiring feathers, etc., some nestlings were brought 
to the laboratory. Such nestlings were generally sacrificed to 
ascertain the food on which they were being fed. 

The incubational changes, feeding of young and nest life 
in ge~.eral was watched from a distance through 8 X 50 pris
matic field binoculars' either from within a parked vehicle or 
from behind a hide as already described. 

The photographs of the nests, eggs and young were taken 
with: a 35 mm Asahi Pentax camera with a normal 55 mm lens 
and a 300 mm telephoto lens, from a parked vehicle, or from 
behind the hide or in the laboratory. 

The study area was mapped and general notes were kept 
on the ecological conditions. Th~ data on weather conditions 
was secured from the Meteorological Station, Poona. 

HABITS, HABITATS AND ECOLOGY 

Habits and Habitats 
\ 

Both the species of the crows and the koel were studied in 
nature. Either one or both the species of crows are found 
throughout the lengt.h and breadth of the country wherever 
man dwells, may it be a desert or a tropical forest, a low lying 
plain or high mountain range. Throughout the day the House 
Crow robs his kitchen, table, children, crops, orchards, shops, 
pets and poultry. Wherever present the Jungle Crow joins it 
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to scavange the filth around his abode including left-overs of 
meals, kitchen refuse, nightsoil, dead vermin, pets and cattle. 

The House Crow, Corvus splendens, is gregarious in its 
habits. More often than not it moves about in small flocks, 
with the members scatteririg in a small area in search of food. 
On spotting food or locating an enemy an invitation or alarm 
call, as the case may be, is given out by thle discovering indi
vidual. In the case of announcement of food, 3,! few of. the 
species within the ear-shot, probably of the same batch or 
flock, rusn to the spot to try their luck or to partake of the 
feast. But the alarm call is taken up by all members of th'e crow 
community within the hearing distance and relayed, thereby 
spreading it to a much greater area, from which all individuals 
rush, leaving all othe'r occupation, to the scene of excitement 
may it be a snake, a dead crow, an ornithologist interfering with 
riests or young, a fallen nestling or a lurking koel. Soon the 
locality (neighbouring trees, house-tops, teleph'one and electric 
wires, etc.) teems with scores of agitated and cawing House 
Crows. Many of the assembly, not content with cawing, circle 
overhead defecating and diving to peck at the offending object. 
In the non-breeding season at night the House Crows often 
roost together in enormous numbers (app. 300 to 900 birds in a 
single roost) in large trees, generally on the outskirts ~f human 
habitation. Approximately. half an hour before sunset batch affer 
batch of th'ese crows crossing overhead in a single direction (of 
the roost) 'is a very common sight in rural India. 'Th'e roosts, 
invariably large trees with sizeable spread of branches, are often 
sha.red with the Common Myna (Acridotheres tristis Linnaeus) 
and the Paddy Bird (Ardeo[a gravii Sykes). At day break the 
process is reversed and large numbers of small batches of 
tllese crows are seen flying in the opposite direction, i.e., from 
I'OOS ts to the feeding areas. 

The Jungl~ CrQw, Corvus macrorhynchos, is not so gre
garious as the House Crow. Except in cities and towns it is 
often met with in pairs or small pa'rties of three to five 
birdS. In cities and towns it simulates the House Crow and 
often join the latter in its diurnal activities. Its roosts are 
never crowded, and it does not roost with the House Crow. 

One thing that is indisputably common to both these species 
of cro,vs is the fact that wherever they are found they breed. 
And wherever th'ey breed the koel is bound to turn up sooner 
or later to parasitize their hroods. The suburbs of Poona, where 
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the present study waS undertaken were found to be naturally 
rich in the materials of th'e present study, i.e., the two species 
of crows, Corvus splendens and Corvus macrorhynchos, and 
their brood parasite the koel, Eudynamys scolopacea. 

Study area 

Physiography 

Studies on the breeding behaviour of crows and koel were 
carried out during the' years 1965 to 1967 at Poona, i.e., within 
'the Municipal Corporation limits of Paona and Cantonment 
Board limits of Poona and Kirkee Cantonments (Plate IV, :Fig. 
9) ; mainly from Parvati, Gultekdi, Satara Road, Salisbury Park, 
Shanker Seth Road and Khadakwasla Road (Plate V, Fig. 10). 

The city of Poona, 'the Queen of the Deccan' as it is 
popularly known, lies to the north-west on the Deccan Plateau, 
east of the Western Ghats on_ altitude 18°30' north and 
longitude 73°53' east, at a height of 490 metres above the sea 
level. The city (including the Cantonments of Poona and Kirkee) 
has an area of approximate 53.7 square miles (153.3 square 
kilometres). It is surrounded by beautiful uplands and hills 
and is . traversed by the Mula and Mutha rivers which enjoin to 
form the Mula-Mutha river in the city. 

Th'e old city of Poona is mainly a residential town, and like 
all old cities, is ilI-p.Janned and overcrowded. The suburbs of 
compaI'atively recent origin and the cantonments of Poona and 
Kirkee are well-planned, well laid-out and well-developed urban 
areas. In addition to being a renown~d centre of education, seat 
of administration of the Maharashtra State Government and a 
military Station (Head Quarters of the Western Army Command), 
Poona has, of late, became a big industrial centre with innu
merable industries springing up on its periphery, especially on 
the north-west and east. 

As a]ready stated, two rivers, viz., Mula and Mutba enjoin 
at Poona to form the Mula-Mutha river. The Mutha river which 
originates from the edge of the Sabyadris enters ,the c·ity from 
a south-"restern direction, sepa:rating the old Poona city which 
lies on its right bank from Deccan Gymkhana and Shiv~ji Nagar 
(suburbs of comparatively later ol'igin) which are located on 
th"e left bank. The Mula river which is in fact formed by seven 
streams ariSing at various points along the crest of Sahyadris, 
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enters the Kirkee Cantonment from the ,vest flowing for a 
~7hile to th'e north-east and then turning south in a double loop, 
north of old city joins the Mutha at a point called Sangam. As 
both these rivers are dammed on their way to Poona the flow 
of water in them is very much restricted except in the rainy 
season. The combined Mula-Mutha river flows out of Poona in 
an easterly course keeping to the north of the Poona 
Cantonment. 

This river system provides mucn of the, soil moisture 
essential for the growth of plants, especially larger trees in 
which most crowS roost, build their nests and on whose fruits 
the crows and koels feed. Approximately, 96 species of trees 
are met within Poona and about half the nunlber are utilized 
by crows and koels for nesting, feeding and roosting. These 
trees mostly line the roads of Poona and Kirkee Cantonm'ellts 
and well-to-do suburbs. In addition, most of the better types of 
houses in the suburbs and cantonments have small attached 
gardens with a number of large trees used b,y crows and koels. 
There are also two big gardens (and a number of smaller ones) 
in Poona;, viz., Botanical garden at Ganeshkhind and Empress 
garden (60 acres) opposite the Race CourSe at, Poona Canton
ment. Both of th'em attract' 8J large Dumber of birds including 
the crows and koels. 

In between the large housing complexes of the city and 
cantonment there are stretches of agricultural and waste lands. 
The agricultural lands, used mainly for growing vegetables, are 
another big attraction for crows. 

Climatic factors 

Possessed of a high altitude, and with the prevalence of 
cool westerly breezes, Poona has a mild and pleasant cHm,ate. 
It does not get very h'ot in summer or very cold in winter. 
Even during the rains it is not very humid. Although Poona 
has a climate characterised by large diurnal range of tempera
tures [The variation between the mean gf minimum (early 
morning) and maximum (afternoon) temperatures Some times 
being as much as 20°C (Text-fig. 1) J; the variation in the 
monthly mean of daily minimum temperature of hottest and 
coldest months and daily maximum temperature of the hottest, 
and coldest months seldom exceeds 12°C. 
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Seasons: Generally speaking the year in Poona may be 
divided into three main seasons; the cold season from Nov, 
ember to February, the hot season from March to May and a 
wet seaSon from June to October; October is, however, more 
hot than wet. 

In the cold season, dry easterly land winds prevail during 
most part of the day and cool westerly winds from th'e sea; at 
night. From February onwards, there is a sea breeze in the 
evening. By about the middle of March, the temperature rises 
somewhat rapidly and hot breeze of variable direction prevails 
during day time. The hot season may be said to begin from the 
middle of March and end by June, though the hot winds and 
other characteristics of hot weatner are mostly over by the 
middle of May. In the months of April and May the maximum 
temperature at Poona often rises above 3SoC. During th'e hot 
season th'ere is heat and dust haze. April and May, though the 
hottest months, are not the driest ones. T'owards the close of 
May, a' couple of pre-monsoon thunderstorms occur followed by 
rain. The wet seaSon proper may be said to be ushered in by 
the south-we~t monsoons sometimes in the second week of 
June, and it lasts till the middle of September. 

Rainfall: The south-west monsoon is the main source of 

TABLE I.-Monthly mean rainfall (in mm.) during the study period 
1965-1967. 

----------------------~~---.-----
Years Months 

--------------------- ----.------
January February March April May June 

----- .... ---~------------------.,....-
1965 1 0 0 33 49 26 

1966 0 0 0 0 75 14 

1967 0 0 0 37 32 67 

-----------------------------
July August September October November December -------------------- -...-,------~ 

1965 204 160 32 10 0 15 

1966 242 16 101 3 39 1 

1967 384 78 124 40 0 72 

-------~---~-~-------------------
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rains in Poona though occasional thunder sho,vers in Mayor 
October may be met 'vith. TIle south-,vest monsoon breaks over 
Poona by the middle of June and lingers on till the middle 
of October. The average annual rainfall, as recorded by the 
Meteorological Station, Poona, is 662.25 mm. The maximum 
rainfall recorded is 1293.1 mm. (in 1892) while the lowest 
recorded is 335.3 mm. (in 1899) The heaviest monsoon rainfall 
llnd the greatest number of rainy days occur in July. 

Monthly mean rainfall during the breeding seasons of the 
birds studied for three years of study (1965-1967) is given in 
1"able 1, and in Text-fig. 1. 

Humidity: Being situated on the leeward side of the 
'Vestern Ghats, Poona remains comparatively dry even in the 
monsoon, the mean monthly relative humidity seldom exceeding 
84 per cent. The diurnal variation of humidity is least in mon
Soon months. March and April a.re the driest months. On a few 
days in May and sometimes in early June before the onset of 
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rains, nights in Ponna become rather uncomfortable on account 
of high temperature combined with fairly high humidity. 

The monthly mean humidity for the 3 years of study (1965-
1967) is tabulated in Table 2, and in Text-fig. 1. 

TABLE II.-Monthly mean relative humidity (in %) during the 
study period 1965-1967. 

Years Months 
------------------~-- ----------
January February March April May June 

------------ - ....... -~ ... ---------------
1965 72 57 44 49 54 72 

1966 65 54 47 43 60 76 

1967 67 48 56 44 52 72 

.. ----~-------------- ----...------
July August September October November December -------------------- ---------

1965 84 85 80 61 59 68 

1966 83 82 83 68 72 76 

1967 82 83 82 78 63 83 

------------------------.-~-~~-

Winds : The direction of the prevailing wind is north-west 
to west ill January and February. With the commencement of 
hot weather, the direction slo,vly changes to the west and con
tinues westerly right up to the end of the monsoon in Septem
ber. October is 3.1 month of variable winds, while easterly winds 
predominate in November and December. During May and the 
rainy season the direction of the wind all through the day is 
from the west. From the months of October to February calm 
prevails in the morning approximately between 8 and 10 hours. 
Before the period of c'alm the direction of the wind is westerly. 
After the calm easterly wind begi~s and c;ontinues till 19.00 
hours in October, November and December. After 7 O'clock in 
the evening the direction changes and the westerly breeze starts. 
In January, February, March and April the period of e'asterly 
,vinds lasts only for a few hours from 10 O'clock onwards. 
Though Poona is situated well to the east of Western Ghats, 
towards tne evenings there is a sudden flow of air, the evening 
sea breeze, from west-north-west on most days during the 
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months of February, March, April and part of M~y, charac
terised by its greater gustiness, humidity and lower temperature. 

Thunderstorms, dew and fog: Thunderstorms occur 
. generally during the hot months of April and May, before the 
·onset of monsoon in June and in September and October asso
'ciated with the recession of the monsoon. Some of the thunder
-stol'ms in April and May are accomp·anied by squally winds, 
hea.·vy rain and hail. 

Morning fog occurs, though' very infrequently, during 
October and in the winter season from November to January. 

Morning dew appears ~n later part of October and lasts 
till the end of Februa,ry. The difT erence between the percentages 
,of relative humidity in the morning and evening goes on in
creasing from October. The wind speed during th'ese months 
is relatively low, not more than 6.9- kilometres per hour. The 
range of temperature between the daily maximum and daily 
minimum is fairly high. All these contribute to thle formation of 
dew. 

Temperature: The' monthly mean of daily minimum tem
perature ranges from 11.7°C. in December and January to 23.1°C. 
in June while the mie'an of daily maximum ranges from 27.6°C. 
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in August to 38.3roC. in April. The mean temperature is the 
lowest in December. It rises steadily thereafter until the maxi
mum is re'ached in April. With the onset of monsoons in June, 
day temperature suddenly falls and by August the mean maxi
mum temperature touches its lowest value of the year. From 
September the temperature begins to rise again until the advent 
of the cold season in November. The daily range of temperature 
is least during the months of July and August, while during 
the cold season it is usually large, the maximum range being in 
February. The Meteorological Station at Poona has during the 
y'ears 1920-19'67 recorded a malximum temperature of 43.3"C. on 
2nd May 1921 and a minimum of 1.7°C. on 17th January, 1935. 

The monthly mean minimum and ma:ximum temperature 
during the three breeding season~ (1965-1967) of the study period 
are detailed month wise in Table 3 and 4, and Text-fig. 2. 

TABLE IlL-Monthly mean mini~um temperature (in °C) 
during the study period 1965-1967. 

---------------------------------Years Months ------------------------ ..... ---~-
January February March April May June 

--------------~-----~...----------

1965 11.8 12.1 15.2 20.1 21.5 22.8 

1966 11.2 12.5 15.7 20·0 21.8 23.3 

1967 10.4 11 3 16.8 20.1 22.3 22.7 

-----------~'------------------~--
July August September October November December 
--- -------1':"'---------------------..... 

1965 21.8 21.4 20.7 17.1 13.9 13·3 

1966 22.5 21·6 20.5 17.9 16.7 11.9 

1967 22.1 21.6 20.7 17.5 13.0 155 

-.~ ---------. .... ------~-- -----------

OBSERVATIONS ON THE BREEDING BEHAVIOUR 

Observations made on the breeding habits of the House 
Crow, Corvus splendens Vieillot, Jungle Crow, Corvus macror
hynchos Wagler, and .. their brood parasite, the Indian Koel, 
Eudynamya scolopacea (Linnaeus) are recorded in the 
following pages. 
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TABLE IV.-Monthly mean maximum temperature (in °C) 
during the study period 1965-1967. 
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----------_ ....... _-------------------
Years Months 

---------------------~-------

January February March April May June 
,....-------------------------------
1965 29.7 31.9 35.0 37.3 37.2 32.2 

1966 29.8 33.3 35.8 38.1 36.1 33.3 

1967 30.2 34.2 35.2 38.3 38.9 32.7 

---------- ...... _---------------------.--
July August September October November December 

- ----------------------------~-
1965 28.1 28.5 30.2 34·4 31.8 29.3 

1966 29.4 28.4 29.9 33.9 30.4 29.4 

1967 28.4 27.1 28.8 32.2 30.9 28.6 

-----..-------~-------------------

1. Corvus splendens Vieillot 

The Common Indian House Crow 

Breeding Season 

l\Tumber 0/ seasons 

The House Crow, Corvus splendens Vieilloi', does not breed 
the year round at Poona. It has only a single breeding season 
of about 3! months from late April to early August. 

Duration 

The breeding season commences by the middle of the hot 
season, i.e., latter _ half of April when pair formation starts. 
Construction of nests is taken up by the beginI).ing of May and 
and is at its peak in the last week of May. Some early breeders 
may lay by the middle of May but most birds' do so from the 
end of May to early June. An occasional nest with' young may 
be found as early as the first week of June but in most nests 
young emerge in the latter half of June and early July. By the 
end of July most nestlings have left the nest; a few may, how
ever, be met with as late as the beginning of August. 

Mating 

Pair /ornlation 

With the advent of the breeding season large flock's of tlie 
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House Crow, which habitually hang about near ma~kets, .rice 
and oil mills, municipal refuse dumping grounds, fruit gardens 
and cultivated fields, start breaking up, and the crowds at the 
roosts also start thinning out as a result of partners being 
sough~ out and courted. At this stage, late April to early May, if 
one happens to look for the House Cro,v, one finds it perching 
in pairs in shady trees or spots, resting after meals during the 
hottest part of the day. These pairs stick fairly close together 
throughout the day and keep very much to themselves except 
for short moments of excitement, generally in response to food
discovery or alarm calls by another member or members of the 
community, when they may join others of the community to do 
justice to th'e occasion. 

Courtship behaviour 

The pairs, once formed, are very much attached, the t,vo 
partners feeding and resting together shunning the flocks and 
roosts of the community. The pair generally roosts together in 
trees and may often change the' roosts till they h'ave made up 
their mind about the nesting site. After the selection of the site 
the nesting tree serves as the roosting tree also. 

While feeding very often the male would pass on a. tooth
some morsel to its mate wh'o obliges by gracefully accepting it. 
While resting after feeding trips the two of a pair sit very close 
together often touching each other. As they sit side by side 
they often indulge in love play which may take one or the 
other of the following forms : 

Head tickling: The male raises his beak over the head of 
the female and scratches th'e top of her 
head by repeated single strokes with the 
tip of the beak. 

Billing : One of the pa,ir brings its bills to its mate's, and 
gently touches it sometimes giving it a gentle rub. 

Spooning: The male regurgitates and feeds the female. 

Copulation 

Although the most common bird everywhere, very rarely 
indeed does one observe the House Crow copulating. Copulation 
usually takes place in trees, sometimes on house tops or ground 
.{ind occas~onall~ even in the middle Qf ~ busy road. It may be 
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preceded by a mild love play in the form of head tickling, 
hilling or spooning and a bit of tail waggling by the female, but 
as frequently as not it comes off ,vithout any preliminaries. 

The male, having secured a hold on female's head with its 
beak mounts her back, and she in turn perches quietly with the 
neck dra,vn in and ,vings spread out a little. Balancing himself 
with his foot-and-beak hold the male brings his hind qua·rters 
down to affect a cloacal contact. The whole process takes hardly 
a few seconds. Sometimes, ho,vever, the male is not able to 
establish the contact at the first attempt, either because of 
losing his balance while lo,vering his hind quarters or owing to 
the movement of the female at the crucial moment under his 
weight. In such cases the male lowers his hind quarters 3,! num
ber of times against the female cloacal opening to affect 
copula tion. 

Copulation starts early at the stage of pair fo'rIliation, is 
most frequent when the nest is under construction, and con
tinues till the commencement of incubation, ,vh-en it ceases to 
take place. 

Number of mates 

The House Crow is observed to be ,monogamous in the 
strictest sense of the word: only one female is courted by a 
single male. After the pair formation no overtures are made by 
either sex to other individuals (mated or unmated) of the com
Dlunity. During the short duration of their bond they behave like 
ideal partners al,vays living together, loving and caring for each 
other. 

Duration 0/ Bond 

To all appearances the House Crow pairs up only for a 
short duration of approximately 14 weeks in a year, i.e., for a 
single breeding seaSon. The pairs which emerge out of the flocks 
congregate back into flocks after the close of breeding season. 
Both the male and female of a: pair which' were banded for the 
study of the' duration of bond in 1965 were observed paired up 
with different birds in 1966. It is, however, felt that the study, 
based on a single pair (twO' individuals) only is too inconclusive 
to proye or disprove' anything. 
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Territory 

Definition 

Most birds during their breeding seasons resent intrusion by 
oth~rs of their own sex and species in particular, 'and other 
species of birds and animals in general, inside a limited area 
around or adjacent to their nests or proposed nesting sites. This 
area. has been termed as 'territory' and is variously defined by 
various workers. These definitions are discussed in detail in a 
later chapter (pp. 107-11). In the following -pages, however, the 
term territory has been taken to mean a limited ar~a around or 
adjacent to the nest, or proposed nesting site, any intrusion of 
which by others of the same sex and species in particular an~ 
other animals in general, is resented by the owner or owners of 
the nest. 

Size 

The House Crow reacts differentl)" to different types of 
intruders. Their territorial limits vary from 1 metre to 100 
metres and more depending upon the nature of the intruder, as 
detailed below : 

i) Others of the species: The House Crow does not seem 
to mind other members of its ~pecies building their 
nests in the same tree or even on the same braIlch. 
As many as nine nests are sometimes located in a single 
large tree. These nests are, however, never placed very 
close together. There is .always a distance of 2-3 
metres in between the adjacent nests. The various 
nesting crows of a single nesting tree as well as some of 
the neighbouring tree or trees may rest together in 
its branches without inviting any hostility. But these 
resting or visiting cro,vs always make it a point not to 
come close to another's nest. It would, therefore, 
appear that as far as others of the species are con
cerned the territory in the House Crow is limited to 
the immediate vicinity of the nest say 1 metre or so. 

ii) Harmless birds: All\ small and harmless birds were 
observed to receive the same treatment as oth'er indivi
duals of the species. Their visits to or presence in the 
nesting tree or vicinity of the nest ,vas not resented as 
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long as they remained about a metre away from the 
nest proper. They were welcome to use the nesting tree 
in any manner they thought fit, i.e., for resting, 
feeding, etc. The harmless birds, especially the 
smaller ones are, however, very much afraid of the 
House Cro,v, the notorious destroyer of their eggs and 
young, and normally keep clear of its nesting tree. The 
House sparrow, Plasser domesticus (Linnaeus), is 
however, an exception to this rule. Not only does it 
venture right up to the nests (Plate VI, Fig. 1), but also 
perch·es on the rim of the nest and peeps inside it 
when unoccupied even when the owners are perching 
nearby. 

iii) The birds of prey: The House Crk>w loaths, or perhaps 
fears, the presence of all birds of prey big and small, 
near its nest. No sooner does a bird of prey venture 
near say 30 metres or so of a nest or nesting tree than 
one or more of the owners of the nest make a dash 
at it and the intruder is given a hot chase till a safe 
distance of about 100 metres is put between the intrud
ing marauder and th'e nest. 

iv) Koel: The koel is hated most by the nesting crows. As 
soon as a koel is sighted in the vicinity of the nesting 
tree the nesting crows go after it in a red rage. The 
koel is chas'e'd till the pursuers lose all hope of catch
ing up ,vith it and punishing it. Some koels are un
fortunate to get caught in the chase. Three such un
fortunate ones were observed to escape with th'e loss 
of only a few feathers, but one w.as seen overpowered 
and mobbed to death by a number of crows. So greatly 
is the koel despised by the flonse Crow that it is not 
essential for the koel to venture near the nest to induGe 
such' a violent reaction. For a example, even when a 
koel's call is heard about 100 metres away from the 
nest, the House Cro\v will leave its proposed errand 
just to chase it away. 

v) Other animals: All animals that climb or get .into the 
nesting tree accidently or intentionally, are most unwel .. 
come to the nesting House Cro,v, ,vho individually as 
,veIl as collectively protest against the intrusion. Such 
intruders, like an erring monkey, a hungry cat or snake, 
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Defence 

or a visiting ornithologist, are not left in peace till they 
leave the tree and reach a place of shelter. 

The House Crow appears to announce its territory by mere 
presence (Plate VI, Fig. 3) and defends it against all the above
mentioned kinds of intruders. The mag~itude, ferocity and 
technique of territorial defence differ somewhat with different 
types of intruders. 

Others of the species are always mindful of the privacy of 
the nesting birds. They never come within a metre or So of the 
nest. Only once did I observe a House Crow alighting within 
about 30 cm of the nest of another House Crow. One of the 
owners of th'e nest, the female who was incubating at that time, 
extended the neck and gave out a hoarse caw. This mild rebuke 
sent the intruding House Crow flying out of the nest tree. 

Harmless birds (non-predators) too show a healtny respect 
of the nesting House Crow. They never venture within 1-2 metres 
of its nest. The erring ones are first warned by the crow present 
at or near the nest with a loud caw uttered with an extended 
neck. If this warning fails it is pounced upon by the defender. 
,On no occasion are these non-predatory birds seen to wait till 
th'e attacking crow reaches them. They make th'emselves scarce 
the moment they see the owner launching itself at them. 

All birds of prey excite the nesting House Crow very much. 
Everyone of them who happens to fly past the nesting tree 
within a distance of about 30 metres is attacked and chased by 
the crows. The attacking House Crow gives out loud calls, 
perhaps to summon the help of the neighbours, as it launcheS 
itself after the intruders. The tech'nique of attack is to get behind 
the intruder and peck at its back or tail if it can get close 
enough'. The defending crow is always careful enough to keep 
out of reach of the beak and claws of the raptor. On the 
Slightest turning movement of the intruding bird of prey the 
crow (or crows) turn tail (or scatter) momentarily only to 
resume the attack as soon as the raptor straightens. The intruder 
is chased a considerable distance away from th'e nest. 

The koel has t,o violate the territory of the House Crow 
out of compulsion for relieving herself of its eggs. Whereas the 
attack on all other intruders is preceded by a warning, th'e 
attack on th'e koel is invariably launched surreptiously. The 
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technique of attack is the same as employed against the raptors, 
i.e., to get behind and peck at any part of the koel's body within 
reach. :rhe koel being 8' faster flier more often than not manages 
to shake off the pursuer after a while by putting a respectable 
distance between itself and the pursuers. 

Other animals ,vho ch'ance to climb the nesting tree are 
always warned by a loud caw by the crow first to detect the 
intruder. This warning caw is soon taken up by other crows in 
the vicinity till th'e neighbourhood resounds with a chorus of 
loud caws from all directions. If the intruder proceeds further 
towards the nest Some of the crows launch themselves into air, 
circle overhead defecating, cawing loudly and diving to peck at 
the head and back of the intruder. The defenders after a few 
sallies rest in a nearby branch while others of th'e congregation 
launch themselves in series of attacking sorties. The non
attackers encourage the attackers all the time with loud applause 
by cawing vigorously from convenien~ perches. 'Such attacks do 
not cease till the intruder leaves the tree and goes out of _sight 
of the crows. 

N est Construction 

Selection of site 

Mating in the Hous~ Crow is indicative of the fact that it is 
going to start constructing the nest shortly. The first step 
towards the construction of a nest is the selection of a suitable 
Site, of which there appears to be no dearth for the House 
Crow. A lot of hesitation is usually exhibited while the selection 
is being made. Many a time a site selected may turn out to be 
unsatisfactory on account of frequent visits of map., monkeys, 
small carnivores or raptors and may be deserted even when the 
nest is well under way. It has not been possible to ascertain 

\ 

beyond doubt as to ·which sex makes the final decision as regards 
the suitability of the site, as the birds could not be marked by 
coloured rings before the start of actual construction or occ_u· 
pation of the nest. Marking at roosts before the commencement 
of breeding season did not prove fruitful because hardly any of 
the marked birds could be located later in the study area, 
presumably because of their wide dispersal in the breeding 
season. However, I have reasons to believe th'at the female does 
have an important say in the matter. It is not an uncommon 
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sight in the breeding season to see a bird, stick in beak, moving 
from one tree to another, hesitant to put it down, being followed 
closely by another bird with' or without a stick. On three such 
occasions J shot the leader in order to determine the sex and 
two of them turned out to be females. 

Situaltion and location of nest 

Normally a thin vertical fork near the top, or on one of 
the outermost branches of any larger tree, like DalbergiJa sissoo, 
AccaICia arabica, Tamarindus indicus, Azadirachta indica or 
Ficus sp. is 3.l favourite site (Plate VII, Fig. 1). But in localities 
where larger trees are wanting or have already been occupied by 
others of its own species it does not hesitate to avail itself of 
other sites provi<:ted by forks in smaller trees, brackets and loops 
of telegraph and telephone poles and wires (Plate VI, Figs. 1 & 5), 
metal brackets of electric mains outside buildings and rarely, 
ledges and nooks of buildings. 

Nesting mlalerial 

After the site for the nest has been selected construction is 
taken up in right earnest. Both the birds go hunting for twigs 
and sticks together. Dry, usually thorny sticks are picked up 
from under the trees, hedges around t4'le field and farms, and 
from the firewood-piles of poorer people. If fallen sticks are not 
readily ava/ilable, twigs are wrenched off the trees. Occasionally 
metal strips and w~res are also brought in for incorporation in 
the outer framework. 

For the lining of the nest cavity softer, green vegetable 
ma:terial or fine pliable animal fibres are collected, evidently for 
their flexibility and manoeuvrability; dry material are also 
collected but are rnoistened in water before use. Grass roots, 
·coconut and other vegetable fibres, grasses, hluman and animal 
hairs, feathers and rags are generally the material brought in 

. for the purpose'. 

A/ode 01 construction and share 0/ sexes 

After placing the first stick at the selected site both the 
partners go in search of more nesting material. 

Having secured a stick the female returns directly to the 
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nesting site to fix it in position. The male usually accompanies 
her back even if he has not yet secured or found a stick of his 
own, though he usually manages to find one. The female first 
arranges her stick and lalter the one passed on to her by the 
male if he has brought one. The male does not do any actual 
building himself, but waits till she has fixed both the sticks to 
her satisfaction. Then they both flyaway together in search of 
more material. Occasionally, ,vhen the male finds a, twig before 
the' female he may come and leave or place or arrange the stick 
in the nest pile. All such sticks are arranged in position by the 
female ,vhen she returns with her own sticks. The arrangement 
of a stick generally does not take more than a few seconds. 
However, ,when a difficult stage is reached, it may take a couple 
of minutes to adjust an awkward stick satisfactorily. 'A,s many 
as thirty sticks may ,be brought by both th'e partners and 
arranged in an hour during th~ peak of building activity. 

In the earlier stages of construction the s~icks, wires, etc., 
are arranged in a criss-cross fashion resulting in a circular 
platform 22-27 cm. in diameter. Wh'en the platform is three to 
four sticks thick, additional sticks are laid on it tangentially, 
converting it into a shallow cup 7-10 cnl. deep and 5-8 cm. thick. 
The inside of this cup is lined with finer material mentioned 
above. The female applies her breast to smooth down th'e lining. 
The actual construction of the outer cup and the inner lining is 
done by the female alone, the niale only helping h'er by bring
ing in suitable ma.terial. The female sits inside the nest and 
spends sometimes hours at a 'stretch fixing up the lining. During 
this time the maJe brings in the required material. When 
supplies from th'e male are inadequate, the female too goes in 
search of material. 

Time required for completion of the nest 

Both the male and female keep busy through'out th'e better 
part of the day bringing in material. There are interludes of 
course for meals, a little bit of love-play and love-making, and 
sh'ort rests in between material hunting trips. From observa
tions made on 14 separate nesting pairs (Table 5) it was found 
that it took from seven to seventeen days to complete' a nest 
with lining and all. Pairs who started construction early in the 
breeding season took relatively more time than those who 
started rather late. 

27 
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TABLE V.-Time required for nest construction. 

------------.------------------
81. No. of Construction Construction Time taken 
the pair started on finished on (in days) 

---..-.~---------------.--..--~-------

3 6 June 15 June 9 

4 8 June 18 June 10 

7 9 June 16 June 7 

11 27 April 14 May 17 

16 18 May 1 June 14 

19 24 April 10 May 16 

21 21 May 2 June 12 

24 2 June 12 June 10 

25 28 April 13 May 15 

26 2 May 18 May 16 

31 12 May 26 May 14 

37 21 April 8 May 17 

40 4 May 19 May 15 

44 15 May 27 May 12 

------...-------~ -------~----.--------- ..... 

The nest 

The finished nest is generally speaking a large (25-30 em.) 
shallow cup of sticks and t~igs roughly put together and occa
Sionally containing metal strips and wir.es ; the inner cavity is 
12-15 cm. across and 7-10 cm. in depth, lined with roots, grass, 
vegetable fibres, animal hairs and other soft material already 
mentioned. 

CLUTCH 

Time lapse between completion of the nest and laying 0/ the 
first egg 

The eggs are laid only when the nest is complete. Th'e first 
egg is laid bet\veen the second and fifth days after the com
pletion of nest (Table 6). 
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TABLE VI.-Time lapse between the completion of the nest and laying 

of the first egg. 

~-------~~~--------~~---------81. No. of Nest completed 1st egg laid Time lapse 
the nest on on (in days) 

------------------.---------.--.----------
7 13 June 15 June 2 

12 28 April 1 May 4 

16 1 June 3 June 2 

17 20 May 23 May 3 

24 12 June 14 June 2 

28 5 May 9 May 4 

31 26 May 30 May 4 

33 15 May 18 May 3 

34 18 May 21 May 3 

36 28 May 31 May 3 

37 8 May 12 May 4 

38 24 April 29 April 5 

40 19 May 23 May 4 

42 6 May 10 May 4 

44 27 May 30 May 3 

48 18 May 23 May 5 

51 21 May 24 May 3 

55 28 May 1 June 4 

66 16 June 18 June 2 

-~----~-- - ... -------------------

Laying pattern 

Eggs are normally laid at 24-hour intervals. Occasionally 
(as in nest Nos. 12 and 44 in table 7), the time lapse between 
t,vo successive eggs may be even 48 hours (T'able 7). 
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TABLE VI I.-Laying pattern. 

----------~---------...-----------Nest Nos. 
-------~- t _ _____ - ______ ~_ 

12 17 24 37 40 44 55 -------------------------------
1st Egg 
laid on 1 May 23 May 13 June 12 May 23 May 10 May 1 June 

2nd Egg 
laid on 2 May 24 May 15 June 13 May 24 May 11 May 2 June 

3rd Egg 
laid on 3 May 25 May 16 June 14 May 25 May 13 May 3 June 

4th Egg 
laid on 5 May 26 May 17 June 15 May 26 June 4 June 

5th Egg 
laid on 27 May 16 May 27 May 5 June 

------~------------.----------~ 

Time 0/ laying 

Eggs are generally laid in the mornings between 7 and 11 
hours. Occasionally, eggs are laid before or after this period 
too. Normally, however, the individual pattern of laying tilne 
is maintained. It ,vas observed that nine females out of eleven 
observed, laid regularly between 7 and 11 hours. Of the remain
ing two, one laid before 7 hours, and the other after 19 hours 
tTable 8). 

TABLE VIII.-Time of laying. 

-------------------------------
Egg found on visit at Nest Nos. Total nests 
- ---.-.-----..--------------------
7.00 to 7.20 hours 

10.30 to 11.00 hours 

19.30 to 7.00 hours 

37 

12, 17, 24, 33, 
38, 42, 44, 48, 
66. 

55 

1 

9 

1 

---------......:---------------------
Clutch-size 

Four or five eggs are normally laid but often three and 
rarely six eggs are also found. Out of 163 clutches recorded by 
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the author over a period of three years 60 clutches (36.8%) were 
of five eggs each, 58 clutches (35.6%) ,vere of four eggs each, 
and 5 clutches (3.0 %) ,vere of six eggs each. ·The mean clutch
size for th'e years 1965, 1966 and 1967 was 4.1, 3.9 and 3.9 
respectively, as may be seen from Tables 9-11. 

Monthly mean clutch-size for all these years is given in 
Table 12. 

TABLE IX.-Clutch-size as observed in 1965 : April to July. 

---------.-.----------------------
Month Number of clutches of Mean clutch-size 

3 456 

April 2 2 4.5 

May 5 10 18 1 4.4 

June 11 5 3 1 3.7 

July 2 2 4.1 

~--~--~----~~------- ......... ---~-----
Total 18 17 25 2 4.1 

--------------------------
l?ercentage 29.1 27.4 40.3 3.0 

---------------------------------

TABLE X.-Clutch-size as observed in 1966 : April to July. 

----~.I-----~-------------------
Month Number of clutches of Mean Clutch-size 

3 4 5 6 

------------------------------
April 1 1 3.5 

May 3 13 9 1 4.3 

June 8 7 10 1 4.1 

July 2 1 1 3.7 

... -------_ ...... _--------_ .. ---------
Total 14 22 20 2 3.9 

---------- .... --------~------. 
Percentage 24.1 38.2 34.5 3.4 

- -- -- - ~ -------- - ~ ....... -~~ .... - - ~ - ...... ~ - --- ---
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TABLE XI.-CLutch-size as observed in 1967 : April to July. 

---------------------- -----..-----
Month Number of clutches of Mean Clutch-size 

3 4 5 6 

--------------~-~-------------

April 1 1 4.0 

May 1 9 6 1 4.4 

June 5 10 8 4.1 

July 1 3.0 

-------------------------------Total 8 19 15 1 3.9 
----~-- .... -------------------

Percentage 18.6 44.0 35.0 2.3 

--------..... - .... ------------------~ 

TABLE XI I.-Monthly mean clutch-size. 

------------------------------Year Month Number of clutches Mean 
clutch-size 

Mean 
clutch-size 
for the year .. 

-------.-.-------------.-.---~------

1965 April 4 4.5 4.1 

May 34 4.4 

June 20 3.7 

July 4 4.0 

1966 April 2 3.5 

May 26 4.3 3.9 

June 26 4.1 

July 4 3.7 

1967 April 2 4.0 

May 17 4.4 3.9 

June 23 4.1 

July 1 3.0 

.... - .. "-'.--~ ...... -.... -...... -... - .. ~.-................. --!----------
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Seasonal v(lriation 

As may be seen from the above tables, the la~ger clutches 
(of five) \vere laid more frequently in the first half of the breed
ing season. This highlights an increase in the average clutch
size and also in the number of clutches to its maximum in the 
first half, reaching its peak by the end of May. A gradual decline 
sets in the number of larger clutches as well as in the number 
of clutches laid by the middle of June; and the -average clutch
size sinks down to its lowest by early JUly. 

It was also observed that in the yeatrs in \vhich the breeding 
season started early (e .g., 1965) the average clutch-size wa,s 
larger (4.1) than (3.91

) in the ones in which' it started late 
(e.g., 1966, 1967). 

EGGS 

Shape 

The eggs vary a good deal in shape, size, colour and mark .. 
ings. Typically the egg is ovoid in which the end is large and 
the other pointed. However, pyriform, elongate and globular 
varieties are also met with occasionally. 

Colour and markings 

The shell is hard, fine in texture and fairly glossy. The 
ground colour is always one of the many shades - of bluish 
green (Plate VII, Fig. 2). The markings -are in the form of 
blotches, specks and streaks of any of the many, shades ,of dull 
reddish bro,vn, sepia, grey or fleshy. The shape and intensity 
of blotches, specks and streaks vary widely in various eggs and 
clutches and also in various parts of the same egg, markedly 
So nea·r the ends (Plate 'TIll, Fig. 5). 

Size 

A large number of eggs from nests under observation were 
measured and \veighed. On the average the eggs measured 
:i8.5 X 26.1 mm. ; ,vith 44.0 X 24.0 mm. to 38.0 X 28.0. mm. as 
the maximum, and 32.0 X 25.0 mm. to 44.0 X 24.0 mm. 3:$ the 
plinimum (Table 13). 



TABLE Xlll.-Size of the eggs (Corvus splendens VieiIJot) 
Length in millimeters. 

Year 32.0 32.5 33.0 33.5 34.0 34.5 35.0 35.5 36.036.5 37.0 37.S 38.0 38.5 39.0 39.5 40.040.541.0 41.5 42.0 42.5 43.0 43.5 44.0 44.5 Breadth 
inmm. 

1965 29.0 
1 1 1 28.5 t\j 

~ 

1 1 1 1 1 28.0 ~ 

1 1 27.5 
fI) • 

gge 1 1 1 1 1 1 1 1 1 1 1 1 1 27.0 
~e 
r- 1 1 1 1 26.5 
V)~ 1 1 1 1 1 1 26.0 ::a 
'-\0 ~ 
O~ 

1 1 1 1 (") 
(l)X 1 25.5 0 
COlO 

1 I 1 1 1 1 1 25.0 
~ cu • Q.. ~oo 

~~ 1 I 1 24.5 
en - 1 < 0 

1 1 1 I 2 24.0 ~ 

1 1 23.5 
..... 
~ 
~ 

1966 1 1 1 2 1 1 28.0 N 
1 1 1 1 1 1 1 27.5 

0 
0 ...... 

1 1 . 1 1 1 1 1 1 1 1 27.0 0 
en 'C 
Of) • 

1 1 1 1 1 1 1 1 1 1 1 26.5 
..... bile (") 

(1.18 
1 I l' I 1 1 1 1 1 1 1 1 1 1 

Q 

~O\ 
1 26.0 ...... 

1 1 1 1 1 1 1 1 1 1 1 1 25.5 Vl ~~ ~ 
O~ 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 25.0 ..... 
a>X 1 c:::: 
Of) V) 

1 1 1 1 1 1 24.5 
~ cu • t:::: a-. 00 

~~ 1 1 1 1 1 1 1 '24.0 0 < ~ 

1 23.5 ..... 
=:s 

1967 1 1 28.5 ~ ..... 
1 1 1 28.0 

Q 

1 1 1 1 1 1 1 1 1 27.5 
{/J • 

ggs 1 1 1 1 1 1 1 1 27.0 
(1)8 - 1 I 1 . 1 1 1 1 1 1 1 26.5 
\ON 
\0. 1 1 1 1 J 1 1 1 1 ] 1 26.0 c-\O 
o~ 

1 1 1 1 1 1 <I) X 1 25.5 
00\0 

1 1 1 1 1 1 ~ . 1 - 25.0 .... 00 
~~ 1 1 1 1 1 24.5 < 1 1 1 . 24.0 
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Weight 

On an average the eggs weighed 11.65 grams each (maxi

mum 14.0 grams, minimum 9.5 grams). The average weight was 
lowest (11.15 grams) in 1966, and highest (11.30 grams) in 

1967 (Table 14). 

TABLE XIV.-Weights oj eggs oj the House Crow during 1965 to 1967. 

--------------~------ ----------
Year No. of eggs Weight in grams 

9.5 10.0 10.5 11.0 11.5 

------------------------------~ 

1965 57 14 7 8 5 

1966 93 1 18 12 14 7 

1967 66 8 6 5 6 

------------ - -------- - ----
Total 216 1 40 25 27 18 

Weight in grams 
12.0 12.5 13.0 13.5 14.0 Mean 

------------------------------
4 5 8 6 11.48 

8 10 12 11 11.56 

14 10 8 7 2 11.92 

Total 26 26 25 28 24 2 11.65 

------------------------------

A detailed study of comparative ,veights of successive eggs 
'vas undertaken in a limited number of twelve clutches. The 
study revealed that ,vhereas there ,vere indications of the 
second egg having a tendency to be heavier than the first the 
rest of the picture was too confused for any conclusion 
tTable 15). 

28 
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TABLE XV.-Comparative weights of fresh successive eggs in 

lZ clutcheK. 

-----------------.----------------
S. No. of clutch Egg No. Weight at laying Average weight 

(in grams) per clutch 
---.-.--------..-------------..-.~---------

I I 10.0 11.5 
2 11.5 
3 11.(} 
4 12.0 
5 13.0-

II 1 11.0 12.25 
2 12.5 
3 13.5 
4 13.0' 

ITI 1 9.5 10.0 
Z 10.0 
3 10.0 
4 10.5 
5 10,(1 

IV 1 11.0 11.8 
Z 11.5 
3 11.5 
4- 12.0 
5 13"(} 

V 1 10.5 11.37 
2' 11.0 
3 12.5 
4 12.5 

VI. 1 11.0- 12.5 
Z 12.5 
3 12.5 
~ 13.5-
5 13.0' 

VIr 1 10.5 -11.0 
2 11.0 
3 11.(J 

VII[ 1 12.0 12.9 
2 12.5 
3 12.5 
~ 13.5 
5 14.0 

IX 1 11.5 12.0 
2 12.0 
3 12.0 
4- 12.5 

X 1 11.0 11.25 
2 I1.O' 
3 11.5 
4 11.5 

XI 1 12.0 12.3 
Z 12.5 
3 12.5 
4 12.0 
5 12.5 

Xl) 1 10.5 11.6 
2 11.0 
3 12.0 
~ 11.5 
5 13.0 ... ~~~~..a. _______ -~ __ .__. ____________ 
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Determinate layer 

If one or more eggs are removed from a completed clutch 
the House Crow -does not lay any more egg. Neither does it 
cease to" lay more eggs if the clutch is artificially completed by 
adding eggs. 

INCUBATION 

Definition 

To incubate is to apply heat to the eggs for the develop
ment of the embryo. The House Crow does it, like most oth'er 
birds, by sitting on them. 

COlllmenCement 

As soon as the first egg is laid the House Crow starts sitting 
on it, that is, it does not wait till the complete clut~h is laid. 

Share 0/ sexes 

The incubation, for the most part, is done by the female" 
~rhe male relieves her at intervals during the day w.hen she 
goes out for food and much needed outings. During this relief 
period the male may sit on the eggs or stay on or near the nest 
as if on guard duty (Plate VI, Fig. 5). At night the female alone 
sits in the nest. The details of incubational reliefs as observed 
in t\VO nests with marked birds from 5.30 to 20 hours are 
detailed below. On the average the share of the male in incub~
tion ,vorks out roughly to 4 hours 36 minutes a day, whereas 
that of the female to 18 hours 38 minutes. 

5.50 hours 

6.15 " 
7.15 " 
7.16 " 

11.30 " 

11.33 " 
12.38 " 

12.40 " 

Nest No. 39, Date 16-5-1966. 

Female leaves the nest with the first light of gawn. 
Male appears and perches near the nest. 
Male settles in the nest. 
Female arrives. Male leaves the nest. 
Female settles in the nest. 
Male arrives. Female leaves the nest, sits next to the 
male on the edge of the nest. 
Female takes off. Male settles in the nest. 
Female arrives and perches near the nest, male keeps 
on sitting in the nest. 
Male leaves the nest and joins the female perched a 
little away from the nest. 
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12.45 
" 17.00 
" 19.00 ~, 

19.30 " 20.00 " 

5.45 hours 
6.00 

" 
6.20 

" 7.12 
" 

11.02 
" 

11.13 ., 

11.45 
" 

11.48 
" 

12.10 
" 14.46 , . 

17.15 
" 

17.17 
" 18.40 
" 

19.24 
" 19.28 .J 

20.00 
" 
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Female oc<:upies the nest. The male t~kes oft. 
Male arrives and takes over from the female. 
Female arrives. Male leaves the nest to join her in a 
branch nearby. 
Female occupies and settles in the nest. 
Female still sitting in the nest. 

Nest No. 57, date 6-6-1966. 

Female leaves the nests and sits in a branch nearby. 
Male arrives in the nesting tree, indulges in a little 
love-play. 
Female takes eff. Male occupies the nest. 
Female is back. Male leaves the nest immediately. 
Female settles in the nest. 
Male arrives. Female keeps sitting. Male sits near the 
edge of the nest. 
Male moves away from the nest. Female still in 
occupation. 
Female leaves the I)est, joins the male in a neighbour
ing tree. 
Male occupies the nest, female keeps perching .in the 
nesting tree. 
Female takes off. 
Female arrives. Male takes off. Female moves into the 
nest. 
Male arrives and perches near the nest. Female leaves 
the nest. 
Male occupies the nest. 
Female arrives. Male leaves the nest and joins her in a 
branch nearby. 
Male takes off. 
Female settles in the nest. 
Female sitting in the nest. 

I~eaction to alterations and substitution of nest-contents 
during incubation 

I t will be interesting to record here the reaction of the 
incubating birds to strange eggs and foreign objects placed in 
the nest. Usually the nest is never left unattended. One of the 
birds incubates or mounts guard when t4e other is a,way and 
does not ordinalily leave the nest till the partner relieves him 
or her. But the sight of a koel in the neighbourhood or of a 
man climbing the tree on which the nest is located or another 
nesting tree in the vicinity is too much for the crow to endure. 
Losing all self-control it launches in sudden fury an attack all 
by itself or joins the melee of the brotherhood for an attack on 
the intruder, forgetting for. a while its own eggs. It is during 
such unguarded moments of extreme excitement that it is some
times decieved by a female koel or an experimenting ornitho
logist. The koel seizes the opportunity to place its eggs in the 
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nest and the ornithologist replaces the crow's eggs by other 
object. 

IntelUgent as the bird is, it is hard. to believe that it does 
not notice the change when it returns. But it may react 
differently to the visit of the two abovementioned intruders. 
After having noticed the man's approach, and then the change 
in the contents of the nest. it may attribute the change to the 
visit of the man and may abandon the nest with its contents. 
But such desertions are very rare; in my experience they are 
110t more than 5 per cent, presumably because the crow is not 
much afraid of man. 

If the nest has been robbed completely it is sure to be 
deserted. If only a part of the contents has been removed or 
replaced apparently no gr,eat notice is taken no matter ho,v 
strikingly different the replacement may be, for the nest is not 
deserted. On several occasions I removed one or two of its eggs 
and replaced them after painting them scarlet and brown with 
transparent photographic_dyes, and they were accepted coolly. 
l'hrice a House Crow accepted eggs of Jungle Crow, twice of a 
Common Myna and once of a Paddy Bird added by ones and 
twos to its own clutch. It refused to incubate and, in fact, 
devoured a full clutch of the Myna's eggs kept as replacement, 
as well as a clutch of eggs of the Black Drongo, but readily 
accepted a Jungle Crow's clutch in replacement. It appears that 
this species accepts strange eggs and foreign objects if they 
resemble! its own clutch or if one or more of its own clutch or 
if one or more of its own. eggs are left in the nest along with 
the replacements. 

No additional eggs are laid to replenish partial loss of 
clu'tches either by accident or by experimental removal. 

Incubation period 

After a period of incubation the eggs hatch out generally 
in the order in which they are laid. 'The time lag between the 
laying of the last egg and its hatching has been reckoned here 
as the incubation period. Out of the 21 nests observed over a 
period of three- years for the determination of the incubation 
period, in 14 nests the last egg hatched out after 16 days of 
incubation, in three nests after 17 days, in two nests after 15 
days and in another two the last egg failed to hatch (Table 16). 
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TABLE XVI.-Incubation period •. 

..-,------------------------------
Year Nest No. Last egg Last egg_ Incubation 

laid on hat~hedon period 
(in days) 

---------------------------_ .... _-
1965 26 12 May 28 May 16 

28 14 May 30 May 16 

29 20 May 6 June 17 

31 2 June 18 June 16 

34 25 May 10 June 16 

36 3 June 18 June 15 

37 16 May 1 June 16 

1966' 39 4 May 20 May 16 

41 7 May 24 May 17 

44 13 May 29 May 16 

48 3 June 19 June 16 

50- 1 June Did not hatch 

53 30 May 15 June 16 

57 4 June 20 June 16 

61 6 June 22 June 16 

1967 69 10 May 26 May 16 

'11 13 May 28 May 15 

'13 17 May 2 June 16 

'19 27 May 13 June 17 

80 4 June Did not hatch 

84 5 June 21 June 16 

-. ..... -------------------~~-----------

Hatching pattern and success 

The young hatch out, one after the other, at an interval 
of 22 tb 26 hours, more or less in the order in which the eggs 
are laid. In 88 clutches observed during the courSe of tile' study, 
only in seven clutches one or two eggs. failed to hatch. In these 
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caseS it was observed that it was the last egg and/or the last 
but one which failed to hatch (Table 17). 

TABLE XVII.-Eggs that did not hatch. 

--------------------------------
Nest No. No. of egg in 

the clutch 
Egg No. that did 

not hatch 
-------------------------------_ ..... 

27 6 V & VI 

33 4 IV 
42 5 V 

50 5 IV 

58 5 V 

72 3 III 

80 4 IV 

--------------------_ ... _---------
During this study I came acroSs two complete clutches (One 

of five and other of four eggs) which failed to hatch. The birdS 
kept on incubating these clutches for 30 days in one and 31 
days in the other before giving up and deserting the nest 
finally. 

On t,vo occasions (Lamba, 1963a : 128) I collected House 
Crows' nest's \vith eggs for study for their ectoparasites, which 
acccrding to my previous observa,tions should have been incu
bated for more than a week. To my surprise they failed to show 
any signs of developing embryo on being opened; evidently the 
(Olutches were infertile. 

The hatching succesS in the House Crow was found to be 
very high. Out of 678 eggs laid only 44 did not hatch out. The 
hatching success, therefor~, works out as 93.51 0/0' (Table 18). 

TABLE XVII I.-Hatching success. 

-------~-----------.-----..-,------Year Total 
eggs laid 

Eggs that 
did not 
hatch 

Percentage Eggs that 
of unhatched hatched 

eggs 

Percentage 
of hatched 

eggs 
----~ ... - -----~------------ - - -----
1965 226 14 6.2 212 93.8 

1966 258 17 6.6 241 93.4 

1967 194 13 6.7 181 93.3 

--.--------~-------------- ..... ----~--
Total 678 44 6.40/0 634 93.51% 
~----..--------------~----------
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The unl1atched eggs were cleared by the parents three to 
five days after the hatching of the' last chick. 

NEST LIFE 

Ph!]sical feCitures and weight at hatching 

The hatchings alre 'nidicolous:: '-The 'newly hatched young 
are fleshy pink in colour. The beak and claws are soft except the 
tips that are hard and are of the general colour of the body. 
The egg-tooth is not quite discernible. The mouth cavity is 
reddish in colour without any directive marks. The abdominal 
wall is almost transparent through which remnants of the yolk 
sa.c are still visible. The eyes ~re closed. There are very faint 
traces of whitish nestling dowq restricted to the dorsal and 
pelvic feather tracts. The freshly hatched fledglings are unable 
to stand or sit up on their feet (Plate VII, Fig. 4). They a~e, 

however, capable of raising their necks and gape for food. 
The weight of the c4ick at hatching is slightly less (0.3 to 

0.5 grams) than that of the egg ~t the time of laying. 

Brooding, care and feeding of the young 

The freshly hatched young are kep~ warm during the night 
by the brooding mother and protected from hot sun during the 
day by both the pa.rents who take turns at brooding. The brood
ing by day stops after the fourth to sixth day of the emergence 
of the first hatchling, but brooding at night by the female 
continues till the chicks are partiaJly fledged, that is, when they 
are about 14-17 days old. 

The nestlings are never left ~n~uarded. One of the parents 
is always a,xound, espe~ially during the' early days" to guard 
them from predator~,. to warn them of any avproaching danger 
or to protect them from hot sun and rajns. 

The first serious attempts to feed the-young are made when 
they are about 24 hours old. They ~re then fed on soft, 
re~urg.itated food which is pourd down their gullets by the 
parents. Both parents bring food for and feed the young (Plate 
VI, Fig. 2) the female exerting a little more than the male. 

Food and rate of feeding 

The feeding activity starts in earnest from the second day 
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of the first hatching. It goes on increasing as more and more 
nestlings hatch out and join in the demand for food. The 
parents make hurried trips to gra,b something passable. The 
peak of this acticity reaches by the eighth day and is, more or 
Jess, maintamed for three to six days (Text-fig. 3). During 
this peak period as many as ten trips an hour by the mother 
were clocked on a number of occasions, and this figure ras.e 
to 16 for both the parellts together. Soft and semi-solid food is 
put in the gullet of the young ones during this period. A'S the 
young grow they are able to swallow more and more solid food. 
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This tends to reduce slightly the number of feeding trips by the 
parents. When the chicks are about 14-17 days old they may 
be fed, or they accept food, three to four times in an hour at 

I 

the maximum. This rate' of feeding declines gradually till the 
nestlings are about 21 days old" when rate of feeding falls to 
only once or twice an hour till the fledglings leave the nest. 

Fledglings 14-21 days old demand food on the arrival of the 
parent at nest by spreading their wings, shRking them Slightly, 
and gaping at the same time. 

The solids on which the chicks are ,fed include everything 
a man would eat and many things he would not. Generally the 
bill of fare includes pieces of chapatties, boiled rice, cereals 

29 
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and whole grain, bits of vegetables and fruit, _ pieces of flesh, 
offal and carrion; catterpillars and whole soft-bodied insects. 

N est sanitation 

The House Crow keeps the nest clean and tidy. After the 
emergence of the chick, the egg shell is eaten away by the 
parents. The faeces of the young is enclosed. in a delicate faecal 
sac. At every trip, after feeding the young the parent waits for 
the young to eject the faecal sac. If and when ejected the sac 
is devoured by the parents, especially during the earlier days. 
Both sexeS share the' task of nest sanitation. As the young grow' 
in age and acquire mobility they start elevating their hind 
quarters' at the time of ejection over the rim of the nest and 
the faecal matter drops under the nest. This participation by 
youngsters in the nest sanitation normally starts when they are 
about 1 7 days old and continues till the, time of their departure. 

Growth of the nestling 

As has been already stated the weight of the nestling a,t 
hatching is slightly (0.3 to 0.5, grams) less than the egg from 
which it emerges. As very little feeding is done during the first 
24 hours the nestling does not gain more than 2 to 5 grams in 

HOUSE CROW 
GRAPHICAL REPAESENWION OF GROWTH 

OF NESTLIN8S IN WEIGHT 

Text-fig .. 4. 
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weight during this period. With the intensification of feeding 
from the second day the gain in weight increases rapidly vary
ing between 8 and 15 grams a day till the nestling is about 8 to 
10 days old when it reaches about 100 grams. In the second 
week, especially near the end, the, rate of growth in weight is 
scmewhat arrested, varying between 6 and 12 grams a day. In 
the third ,veek- the rate of increase in weight is reduced to 30 
to 38 grams f~r the whole week and during the fourth week 
the gain in body weight is -at its lowest, i.e., 23 to 30 grams . 
. A.t the end of the fourth ,veek the nestling weigh's on the average 
a little more than 200 grams (Text-fig. 4) .. 

The eldest fledgling generally reaches its 100 grams in 
weight in about 8 days ,vhile the youngest does So in about 10 
days time. The youngest, however, catches up by the end of the 
fourth week '(Table 19). 

TABLE XIX.-Weight oj young in nest. 

- - - - - -- .... _---------------~-------~---
Eldest Youngest ._--------

Age in days No. of Averagewt. No. of Average wt. 
cases in grams cases in grams 

----------------.-.---~---~-----------------
0.25 21 11.81 21 11.65 

1 21 15.23 21 13.85 

2 21 27.37 21 24.71 

3 21 41.81 21 37.37 

4 21 55.74 21 46.24 

5 21 63.24 21 57.97 

6 21 72.11 21 60.65 

7 21 86.69 21 68.19 

8 21 99.93 21 79.12 

9 21 109.00 21 89.82 

10 21 118.63 21 100.13 

11 17 124.94 18 111.51 

12 17 133.67 17 123.86 

13 14 139.70 16 134.10 

14 13 148.09 14 142.60 

21 8 178.21 8 176.77 

28 5 201.80 5 200.97 

-_._------ --------.--------------------..... 
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I have selected the 'eldest' and the 'youngest' nestlings for 
this comparative study instead of 'frrst' and 'last' or in fact all 
tJ:te nestlings of a brood for the following reasons:-

i) The last nestling (sometimes even last but one also) 
often died during the first week. 

ii) As the crows gathered in large numbers t'O torment 
the climber who brought the nestlings down to the 
vehicle for weighing it was considered advisable to 
handle the minimum number of nestlings in the 
shortest possible time. 

Very few nestlings of three to four weeks age group could 
b~ weighed because it became exceedingly difficult to catch them 
due to their habit of climbing into adjacent branches on the 
ap'proach of the- climber. 

Donning of feathers 

The nestling as it emerges from the egg is naked except for 
very faint traces of down on the pelvic and dorsal feather tracts, 
and filoplumes in place of remiges and rectrices. The following 
dorsal and vent~al pterylae become distinct when the nestling 
is about 72 hours old. 

Dorsal Spinal (dorsal and pelvic only) , humeral, 
femoral, crural and caudal. 

Ventral Sternal, axillar and a,bdominal, (Text-figs. 7-9). 
The contour feathers (teleoptiles) are still stub-like structure 

under the semi-transparent skin at this stage. 
These stubs elongate and pierce the skin when the fledgling 

is about 6 days old (Plate VI, Fig. 4). At ahout the same time the 
capital (dorsal) and malar and cervical (ventral) tracts become 
distinct though the sheaths of teleoptiles are still under the skin 
in these regions. The remiges· and rectrices too pierce the skin 
at about the Same time in the form of thin needle-like structures. 

The rate of growth of remiges is many times more than the 
other feathers, including the rectrices. The points of these 
elongate needles burst into a tuft of fealthers on or about the 
9th day when the primaries are about 18 to 20 mm. long. The 
rectrices by this time are still 4-6 mm. long though they too 
bloom Simultaneously. At this stage, with elongate shafts and 
tuft of hairs at the distal end, they resemble miniature artists' 
brushes arranged in rows. The tuft gradually elongates into 
rachis and vane while the shaft ultimately forms the calamus. 
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There is a gradual growth of .all th-es~ f-e'athers in size and 
length and l1lso in density in the case 'of 'Contour feathers as 
more and more feathers sprout on various pterylae. By the end 
of the second week the whole body of the nestling is thinly 
.covered with feathers ex'Cept for a patch 'on the abdomen. Along 
"\\'ith the gradual gro'vth of the nestling in size 'and weight the 
body feathers, remiges .and rectrices too grow in size. By the 
time the fledgling is about fnur week old it is fully fledged .. 

Behaviour 0/ nestlings 

During the early days before th'e eyes of the nestling are 
open, if the rim of the nest or a part of its body is fouched or 
a noise is m.ade near the nest., the nestling reacts by raising 
its neck and gaping for food. This food response is continued 
even beyond the 4th or 5th day when the eyes open. After their 
eyes are completely open by the 8th or 9th day, the nestling .. 
start making distinction between the visit of the parent and 
the visit of human intruder. While the same reaction of begging 
for food continues in response to a visit of the former a visit 
of the latter is reacted to by a show of fear. The fear-reaction 
is expressed by ,crouching low in the bottom of the nest and 
tightly clinging to the nest-lining. Similar fear-reaction ·is also 
exhibited at the wanning call of the parents, when larger birds 
of prey are around. If they are picked up' by hand, they may 
even defecate. 

By the end of the third week at the approach of a human 
climber the nestlings often evade capture by -leaving the nest 
and climbing quickly on adjacent branches. During the fourth 
week, especialy towards the end, they often accomplish. this by 
flying to branches nearby or to a neighbouring tree. While do
ing so they often misjudge their capability and end up on the 
ground. 

When about four weeks old the fledglings practise occa" 
sionally 'dry flights' by just flapping their wings while perching, 
and even undertake short flights to nearby branch'es. 

Length of nestling period 

By the end of fourth week most young ones leave the neSt. 
A fe,v weaker oneS (usually the last to hatch) may however. 
stay on till the middle of the fifth week (Table 20). 
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TABLE XX -Length of nestling period. 

-------~-------------------------'Year Nest NlJ. Last chick Last chick Period 
hatched on left on (in days) 

----------- ---------,...---------
1~65 26 28 May 26 June 29 

31 18 June 15 July 27 

34 10 June 10 July 30 

37 1 June 3 July 32 

1966 41 24 May 21 June 28 

48 19 June 15 July 26 

53 15 June 15 July 30 

57 20 June 18 July 28 

1967 69 26 May 21 June 26 

73 2 June 30 June 28 

79 13 June 10 July 27 

80 4 June 5 July 31 

:----------~--.---..---------------

Average 28.5 

-_ ..... ------ --------. - ---------------------

After leaving the nest the young birds stay around in the 
branches of the nesting tree where they are fed by the parents. 
Later they start following the parents and stay close to them for a 
couple of weeks, always cawing for food as soon as the parents 
pick up any. By relnaining in company of the parents the young 
presumably learn to fend for themselves before finally parting 
company. 

Nestling mortality 

Just as all the eggs that are laid do not hatch, all the young 
that hatch out do not live, to leave the nest, as may be seen 
from Table 21. During this study it ,was observed that out of 
634 nestlings that hatched out in 163 nests as many as 263 died 
in the nest. The mortality, therefore, works out roughly as 
41.5 °/0'. 



Year 

1965 

1966 

1967 
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TABLE XXI.-Nestling mortality. 

No. of No. of 
nests eggs 

observed hatched 

62 

58 

43 

245 

218 

171 

No. of fled
gling that 

flew out of 
the nest 

147 

129 

95 

No. of 
fiedgling 
that died 

98 

89 

76 

229 

Percentage 

40.0 

40.8 

40.4 

-------t------------.......,~-- .... ----------
Total 163 634 371 263 41.4 

-------------------------------------

The majority of deaths occur in the first week. Most deaths 
among the young House Cro,vs are due to ,vant of food which 
is largely precipitated and accentuated by the young parasitic 
koeIs, who hatch out earlier than their foster brethren and 
devour a major portion of the food brought by the parents. The 
death is rarely due to a chance fall from the nest or as a result 
of some marauder's attack. Although the parent birds keep 
bringing in food from dawn till dusk they cannot usually meet 
the full demand 'of a clutch of five, and sometimes even of four 
nestlings ,vho, for the first few (5-6) da,ys consume more than 
their own 'veight (af hatching) of food. In case, however, there 
is an abundance of food in the locality, they do get round to the 
feeding of all the four or five of the clutch satisfactorily. When 
the fledglings are very young, the parents seem to make no dis
(~rimination whatever in feeding them. The parent on arrival at 
the nest ,vith billfall of food is confronted with a number of 
gaping mouths as each of the nestling raises its neck and gapes 
widely. The parents stuffs the food into one of the gaping 
mouths, probably that which happens to be the nearest, until 
the food it has brought is finished, or the chick is unable to 
swallow any more. In such cases what remains is pushed down 
another throat. This is repeated at every visit of the parent. The 
young which are not fed until their stronger or foster brethren 
have received all they can hold, start losing ground with the 
passage of time, and soon become so ,veak that they cannot 
even raise their necks to demand food. Th~ parents do not 
seem to take any notice of such weaklings, and certainly do 
not make any special attempt to feed them. The weakest thus 
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go to the wall. The dead are thrown out by the parents: with-out 
the slightest concern. Most such deaths occur during- the first 
week and some early during the seeond week .. 

Nesting saccess 

As already indicated the nesting success in the House Crow 
depends on many factors, the most important ones being the 
the amount of food available for the young at the nesting stage,. 
fertility of the eggs· laid, interference by parasites (koel) and 
predators (including inan). A few deaths on account of diseases 
cannot be ruled out either .. 

In the present study a total of 6·78 eggs were laid in 163 
nests. A total of 37'1 young (excluding the koel nestlings) left 
the nest (Table 22). The nesting success, therefore, comes to 
54.7 per cent. 

Year 

1965 

1966 

1967 

TABLE XXII.-Nesting succeS$ .. 

No. of nests 
observed 

62 

58 

43 

No .. of eggs. No. of fledglings 
laid that flew out of 

258 

240 

180 

the nest 

147 

119 

95 

Percentage 

57.0 

49.5 

52.8 

------------------,--.. - - - - _ .. -- ----------
3 163 678 361 54.7 

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

2. Corvus macrorhynchos Wagler, The Jungle Crow 
Breeding Season 

~/umber of seasons 

Alt Poona the Jungle Crow breeds only once a year, although 
it has been recorded to breed twice (H urne, 1873 : 411; 1889: 4; 
\Vhistler, 1928: 4 ; Baker, 1932: 7 -9) a yealr in some parts ,of 
India. The single breeding season observed at Poona is of about 
four months duration, that is, from the end of February to the 
('ud of June. 
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Duration 

The breeding .season commences by the end of February, 
tbat is, a little before the hot season 'begins, ,vhen pair forma
tion stllrts. Construction of nests is taken up early in March 
and is at its peak towards the end of the month. Although 
c~()asional eggs may be met ,vith as early as middle of March 
()i ~s late Q.S Illiddle of May, majority of the birds lay' in April. 
140st nestlings hatch out from the end of April to the middle of 
May. By the end of May the nestings start leaving the nest. 
In June the nests become empty, rather rapidly ~s the month 
advances and by the end of June rarely an active nest is met 
with. 

Mating 

Pair formation 

By the end of February or beginning of M!!fch, small 
flocks of the Jungle Crow which habitually feed in roadside 
r~icus trees \vhen in fruit, scrub jungles around inhahited areas, 
cultivated fields, and often in the suburbs in company with the 
House Crow, tend to disintegrate into pairs. The partners arc 
sought out and courted. Many a time early in the breeding 
season I have seen parties of three Jungle Cro,vs moving around 
"yith t'vo of its members starting a fight ,vithout any apparent 
provocation. One moment they are perching in a branch or on a 
fence, and the next moment they are on the ground lying on 
their sides holding each other with claws and beaks, manoeu
yering for an advaI?-tageous position or hold with their wings 
against the ground. The third member of the patrty keeps in 
its perched position watching the proceedings and cawing 
occasionally. Only once ,vas I able to shoot such aJ party to 
ascertain their sex. Both of the fighting birds turned out to be 
males, while the spectator a female. I am inclined to believe 
that these fights are a part of the mode of pair formation p~rti
cularly for the possession of the female, the victorious male 
ultimately pairing off with the female. 

Courtship behaviour 

The pairs when formed separate out from the flocks or 

30 
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community gathering. They keep fairly close together even 
\vhile feeding or resting. While feeding the male may often 
transfer a bit of delicacy he has picked up to his mate. While 
resting after feeding or during the hottest hours of the day, the 
pair perch close to each other and indulge in love play. The love 
play may take a~ny of the following forms: 

Head-tickling : One of the pair raises its beak over the 
head of the other and scratches the top of the head 
with the tip of its beak by repeated single strokes of 
its beak. 

Billing : One of the pair stretches its neck So that its beak 
touches that of its mate, or rubs gently against it. 

Spooning : The male regurgitates and feeds the female. 

Copulation 

The love play often end~ up in copulation. The copulation 
usually takes place in branches of trees, sometimes on house 
tops or on the ground, and occasionally in the middle of a road. 
Love play is not an essential prerequisite to the act. The copu
lation is performed in the usual bird fashion, and no particular 
time of the day was observed to be preferred for the purpose. 
1'he sexual intercourse is most frequent while the nest is being 
constructed. It ceases when incubation starts. 

Number of mates 

The Jungle Crow, like its cousin the House Crow, is strictly 
monogamous. Only one female is courted by a single male. After 
the pair formation no attempt to woo another individual of the 
species, mated or unmated, is made by any of tne pair. During 
the short duration of their bond they behave like ideal partners, 
always loving and caring for each other. 

[Juration of bond 

The Jungle Crow pairs up only for a short dura,tion of 
approximately four months in a year, i.e., for a l single breeding 
season. The pairs that emerge out of flocks at the beginning of 
the breeding season congregate back into flocks after the breed-

t 

ing season is over. In the non-breeding season no distinct pairs 
alre observed. 
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Territory 

Size 

The Jungle Crow reacts differently to different types of 
intruders, resenting the intrusion of each type in a different 
manner. Their terri torial limits va,ried from 0.5 metre to 200 
metres depending upon the nature of the intruder as detailed 
below:-

i) Others of the species: The Jungle Crow exhibits a 
very marked respect for the privacy of others of the 
species. No two nests of the Jungle Crow are cons
tructed on the same tree, not even on two adjacent 
trees unless they are about 100 metres apart. Once a 
pair of the Jungle Crow starts building their nest, 
others of the species dutifully avoid the vicinity; they 
never even alight on a nesting tree unless it happens 
to be their own. 

ii) Harlnless birds: All harmless small birds, like 
spal'ro,vs, bulbuls, flycatchers, sunbirds, etc. are well
tolerated. They are welcome to make use of the nest
ing tree in any manner they think fit as long as they 
keep about 0.5 nletre away from the nest proper. 
Some curious ones of these birds may even venture 
to perch on the edge of the nest and peep inside 
\vhile the owners are temporal'ily absent. Normally 
these harmless birds are afraid of approaching the 
nest proper while the owners (Jungle Crow) are 
around. 

iii) The Koel: The koel, although it is known to parasi
tise the brood of the Jungle Crow, is not at all un
,velcome to the nesting tree. Many a time have I seen 
koels (female as well as male ones) resting in the 
bra,nches of large Banyan trees in which a pair of 
Jungle Crows was nesting at that time. The Jungle 
Crow trea,ts the koel in the same manner as it does 
the harmless birds. I have not myself seen any Jungle 
Crow attacking the koels like the House Crow does, 
nor have I come across any such instance in the pub
lished literature. 

iv) The birds of prey: The presence of all birds of prey, 
big and small, in the vicinity cf the nesting tree is 
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highly resented. Any hawk, falcon or kite, which 
happens to fly by is immediately set upon by both 
owners of the nest and is not left in peace till it puts 
about 200 metres between itself and their nest. Any of 
them fGund perching within 200 metres or so of the 
nest is attacked and made to vacate the area. 

v) All other u'nimals: (including man) that climb· or get 
into the nesting tree accidently or intentionally are 
immediately attacked, more a·nd more violently as 
they get nearer the nest. 

Defence 

The Jungle Crow defends its territory against all the above
mentioned intruders. 

Others of the species never come near the nest or nesting 
tree. The ha,rmless birds and koel tOQ' never dare to come too 
close to (he nest proper while the owners were around. Any of 
these intruders who came too near the nest was threatened by 
a single caw emitted by the Jungle Crow with an extended 
neck. 

All birds of pr.ey were chased and dived at. The back and 
tail of the intruder being the main targets of the aftack. Beak 
alone is, used as a, weapon of offence during these chases and 
dives. 

All o~her animals like monkeys, squirrels, cats, snakes, and 
ornithologists, who happen to climb the nesting tree inten ... 
tionally or. accidentally are swooped upon and dived at. Vicious 
jabs of the beak are given, often drawing blood. When a 
human climber refuses to leave the nest inspite of these attacks 
or when c~nvinced of their inability to drive away the intruder, 
one or b01h ~he guardians would perch in a nearby branch and 
exhibit extreme agitation by pecking at the branch, their own 
legs and claws or the mate sitting next, often cawing and making 
occasional dives at th'e intruder in between. 

Another feature of defence in Jungle· Crow is that it is 
carried out only by the owners themselves. They do not get any 
support, mora,l or otherwise, from oth~r- members of the species 
or the House Crow whose call of help is often responded by the 
Jungle Crow. 
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Nest-construction 

Selection of sit! 

Mating in the Jungle Crow IS indicative of the fact that it IS 
sbortly going to start building its nest. ·The first step towardS 
:the construction of a nest is the selection of a suita:ble site. I-t 
has not been possible to ascertain beyond douQt as to which 
sex makes the final ~lection as regards the sullaJ)ility of a site~ 

as the Jungle Crow could not he mark~d before the start of the 
actual construction or occupation of tire nest. Marking at· roosts 
.before the comme~ement of the hreeding Season does not prov~ 
fruitful because hardly any of the few (marked) birds 'Could be 
located lalter in the study area~ presmnably because of their 
wide dispersal in the hreeding season. The birds marked witl) 
:rings at nests during the previous years too could not be identi
fied at first sight a.s at the time of m.a,rking only bandS of a 
single colour were used and the sex of th'e ringed bird of the 
nest deduced and recorded by its subsequent .behaviour (parti
cularly its position at the time of sexual union). On two occa
sions birds which seemed to roam about from tree to tree with a 
stick in beak, apparently looking for a suitable nesting site, were 
shot and one of them turned out to he a male white the other 
a female. 

Situation and location 1)/ the nest 

Normally a vertical fork, preferably a stout one, near th~ 
t()P or on one of the outennost branches of a tall tree (Plate VI~ 
Fig. 6) is selected on the outskirts of, or near) human habita
tion, in well wooded, open, cultivated or 'vaiste land. It do~s 
not as a rule construct in buildings. Occasionally, loops offered 
by telephone, telegraph or even insulated electric wires, a'te 
utilised for constructing 3,1 nest .. 

Nesting material 

Selection of the site over, the ~ouple gets husy with th~ 
construction of the nest. Dry twigs and sticks are picked up 
from under the trees and hedges around the farms and fieldS. 
If fallen sticks are not readily available twigs from trees and 
5ticks from hedges and fences are wrenched off and carried to 
the site in the beak. Wires are also occasionally made use of. 



236 Records of the Zoological Survey of India 

All these material arc utilised for the construction of the outer 
cup. 

For the lining of the nest cavity softer and pliable material, 
like coconut fIhre. grass roots, grasses, palm flbres and hairs 
(human, horse or anima,l), are collected. The dry material may 
be moistened with water before use. 

Al ode of construction and share of sexes 

Both the partners bring in building material a,nd take part 
in the actual construction. Each prefers to fix the material 
brought by'him or her but the ma"Ie would often pass on material 
brought by him to the female if she happens to be at work and 
wait for her to fix it before making the next material-hunting 
trip together (Plate VII, Fig. 5). But he too is as adept in arrang
ing and fixing a difficult stick as the female. The arranging of a 
stick or twig does not nonnally take more than a few seconds, 
but when some difficult stage is reached or an unusually thick 
or hard stic~ is to be adjusted to satisfaction the bird (s) 
may spend a few minutes for tne purpose. 

In the earlier stages of construction the materia.} brought 
(sticks, twigs, wire~, etc.) are piled in the fork in a criss-cross 
manner. They appear like a bunch of sticks put loosely in a fork. 
their ends projecting in all directions. When this pile is about 
1-5-20 em. in thickness and about 24-30 cm. in diameter addi
tional sticks and twigs are added tangentially till a massive, 
broad cup-shaped structure 35-40 cm. in diameter and 12-15 cm. 
deep with walls 10-12 cm. thick, takes shape. The inner cavity 
of this cup is lined with softer materia,tl already listed above. 
The female does the major work of lining the nest. the male 
bringing in the material oftner than incorporating it in the nest. 
Tile fema1e spends hours at a stretch fixing the lining. She 
applies her breast to smoothen the bottom and sides of the cup 
after the lining materials have been arranged. 

Time required for completion 

Both of the pair keep on bringing material and adding it to 
the nest pile th'roughout the day. There are, however, short inter
vals for feeding, love play and rest. Observations on seven pairs 
revealed that the Jungle Crow take from 7-21 days to complete 
a nest (Tahle 23). The birds who start building early in the 
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breeding season take slightly longer than those who start late. 
But then there are individual pairs who are more industrious 
than others and complete their nests in shorter time. 

TABLE XXIII.-Time required for nest building. 

------------------~----------~------
S1. No. of Construction Construction Time taken 

pair started on finished on in days 
-----------~------.------------------

12 3 March 22 March 19 days 

14 7 March 21 March 14 days 

17 5 March 23 March 18 days 

29 9 March 25 March 16 days 

33 15 March 26 March 11 days 

47 4 March 25 March 21 days 

50 16 March 23 March 7 days 

---------- ~--------------- ..... - -------

The nest 

The finished nest is a large shallow cup of sticks and twigs 
put together, about 35-40 em. in diameter, 10-12 cm. thick wallIs, 
and 36-45 cm. high .The egg chamber is 16-20 cm. acrosS and 
10-14 cm. deep. This chamber is lined with coconut fibres, 
grasses, grass roots, palm fibre, hurna,n, horse or other animals 
hairs (PIa tf:: VII, Fig. 6). 

Clut~h 

Time lapse between completion 0/ the nest and laying of the 
first egg 

T"he eggs are laid only ,vhen the nest is complete. Some
times t\VO to four days may elapse bet\veen the completion of 
the nest and laying of the first egg (Table 24). 

Laying pattern 

As already stated the first egg is laid 24 to 96 hours after 
of the completion of the nest. The subsequent eggs are normally 
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TABLE XXJV.-The lapse between completion·-af the nest an(! 

laping oj the- first egg 

--.----------~-----------------------
S1. No. of Nest completed First egg laid Time lapse 
the nest on oD (in days) 

--------------------_ .... _----------------
1 25 March 26 Marcb I 

1.1 27 Marcb 30 March :3 

14 21 March 23 March 2 

17' 23 Marcb 26 March 3 

21 2 April 3 Apri~ I 

24 5 April 6 April 1 

29 25 March 29' Marcb 4 

33 26 March 28 March 2 

39 1 April 3 April 2 

47 25 Marcb 28 l\iarctl 3 

50 23 March 27 March 4 

52 6 April 7 April 1 

~~~-~~-~~-~------~---------~--~-----

laid at intervals of about 24 hours. Occasionally as much as 
4~ hours m.ay elapse between two layings (Table 25). 

TABLE XXV.-Laying pattern .. 

... ~_~ .... ___ ~ _ ___ ..... ________________ -_<II' . ____ ..... _ ..... 

Nest Nos. 
'1 14 17 24 33 47 52 _____ .-.a_~ ___ ~ _____ ...... _-------_-__________ 

1st egg laid ort 26 23 26 6 28 28 7 
March March March April March March April 

2nd egg laid on 27 24 27 7 29 30 8 
March March March April March March April 

3rd egg laid on 28 26 28 9 30 31 9 
March March March April March March April 

4 th egg laid on 29 29 31 1 
March March March April 

5th egg laid on 30 2 
: March April 

-~~~-----~------------------------~-
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Time 01 laying 

The first as well as the subsequent eggs are normally laid 
in the morning between 7 .00 to 11.00 hours. Occasional eggs 
may be laid before or after this time. Generally the individual 
time and pattern of laying is maintained. It was observed that 
eight females out of eleven laid regularly between 7.00 and 
11.00 hours, two laid before 7.00 hours, and one always laid 
between 11.00 and 18.30 hours. 

Clutch-size 

Three or four eggs are generally laid in a clutch, but 
sometimes only two or as many as five are also laid. Out of 
102 clutches studied, 42 (or 41.61 %) were of 4 eggs each, 30 (or 
38.21 %) were of 3 eggs each, 12 (or 11.76%) were of 2 eggs each 
and only 9 (or 8.82 0/0 ) were of 5 eggs each. 

The mean clutch-si~e for the yearS 1965. 1966 and 1967 was 
3.5, 3.46 and 3.5 respectively (Table 26). 

Seasonal variation 

As may be seen from the above table, the la1rger clutches 
(of five and four) are met with more frequently during the first 
half of the breeding season. This results in an increase in the 
average clutch-size and also in the number of clutches, to its 
maximum in the first half reaching its peak by the third week 
of April. A gradual decline sets in the number of larger clutches 
as well as in the number of clutches laid by the end of ApriL 
and the average clutch-size sinks down to its lowest by the end 
of May. 

The size, shape, weight, colour, design, intensity and shade 
of markings vary a good deal itt eggs froIn different clufches 
and sometimes even in the eggs or the sam~ clutch. 

Eggs 

,~hape 

The eggs ate broad ovals somewhat compressed towards 
one end. The shell is hard, compact, fine in texture and fairly 
glossy. 

31 
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T'ABLE XXVI.-Clutch-size as observed in 1965-1967 (March-May;, 

----------- - - ------ - -----------
Year Month Number of clutches of 

3 4 5 

Total Mean 
clutch-

size 
------~--------~--------------
1965 March 3 5 8 36 

April 2 5 5 2 14 3.5 

May 2 4 4 I 11 3.4 

--------------- ---------
Total: 4 12 14 3 33 3.5 

1-------------------------
Percentage: 12.1 36.4 42.4 9.1 

------------------------------
1966 March 4 3 1 8 3.6 

April 3 7 6 2 18 3.4 

May '1 5 5 1 13 3.4 .:J 

---------------------------
Total: 5 16 14 4 39 3.46 

----- --------------------
Percentage: 12.8 41.0 35.9 103 

-----------------.---------------
1967 March 3 3 1 7 3.7 

April 2 5 6 1 14 3.4 

May 1 3 5 9 3.4 
-------------------------

Total: 3 11 14 2 30 3.5 
---------- ----------------

Percentage: 10.0 36.7 46.6 6.7 

..... ------~----------------------

Colour and markings 

The ground colour may be anyone of the many shades 
of bluish green. There are blotches, streaks, smears, freckles, 
and spots of brown or pale purple all over, more so at the 
broader end (Plate VII, Fig. 3, right). 

Size 

AI substantial number of eggs from nests under observa
tions \vere measured and 'veighed. On the average the eggs 
measure 42.0 X 28.6 mm.; maximum 47.0 X 29.5 and 
42.0 X 26.0 mm. (Table 27). 



TABLE XXVII.-Size of eggs' (Corvus macrorhynchos Wagler). 
Length in mi1Jimetres. 

'Year 36.0 36.5 37.0 37.S 38.0 38.5 39.0 39.5' 40.040.541.0 41.5 42.042.5 43.0 43.5 44.0 44.5 45.045.546.0 46.5 47.047.5 Breadth in mm. 
1965 1 26.0 

1 - 27.0 

ER 1 27.5 
u('f'\ 1 1 28.0 t"""4 
N· -, > _00 

1 1 1 28.S ~ ~N 
OX t7j 

~~ 1 1 29.0 > 
~,.... 

-:-- - 1 29.S ~ ..... 
~ < 1 ""'r"'" 30.0 .., 
~ - 1 30.5 ~ 
~ -. 

1966 
:::s 

~ 1 26.5 ~ 
~ 1 27.0 c CD 

'" co 
G) 1 1 1 1 1 1 1 1 27.5 ~ 

~~ 1 1 ~ . 1 1 1 • 1 280 [ - -~N -. Ox 1 1 1 - '- 28.5 § 4)V'1 
co· 2 1 1 1 t 1 1 29.0 (j m.-t ......... 

1 
.., 

0 
29.5 .< 0 

~ 
c" 

1967 1 I 

27.0 -
~ 1 1 - 1 1 - 1 28.0 co • oS 1 1 1 28.5 '-'8 N 1 1 1 29.0 '-~ 
000 1 2 1 1 1 1 1 1 1 1 1 1 1 1 29.S oN 
cox 1 30.0 ~ 
('jV'1 ~ 104 • 

1 
,.. UN 30.S >~ < 

Average of 63 eggs : 42.0 x 28.6 mm. 
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lVeight 

On the average the egg weighs 18.39 grams, the maximum 
being 20.5, and the minimum 16.5 grams (Table 28). 

TABLE XXVIII.-Weight oj eggs 1966-1961. 

---.- - - ~ ~ ---~-- - .......... -~----.-- .... ~~..-------~- ..... 
Year No. of Weight in grams 

eg~s 16.5 17.0 17.5 18.0 18.5 19.0 19.5 20.0 20.5 Mean ------------------ ..... ----..-.-.-.~----
1965 12 1 3 2 3 2 1 18.20 

1966 30 1 3 4 6 5 6 3 2 18.38 

1967 21 2 4 2 3 5 2 2 1 18.60 
--------..------------------------
Total 63 1 6 11 10 11 13 6 4 1 18.39 
~-----......,-- .... ~----....-,----'--'----------...---

A detailed compa~ative study of weights of successive eggs 
was undertaken in a limited number of seven clutches. It appears 
that the first egg is tfhe lightest and the last is the heaviest, but 
,vith no definite weight-pattern in between (Table 29). 

TABLE XXIX.-Weights of fresh successive eggs in 1 clutches. 

- - ~~--- ~ - - --~ -~- - .... ---,. ~ ~ ~- - ~ -..-. -..... -----
S1. No. of clutch Egg No. Wt. at laying Average wt. of 

gIn. clutch ------...... --------~----~-------..-..-- .... 
I 1 17.0 17.87 

2 17.5 
3 18.0 
4 19.0 

II 1 18.5 18.83 
2 19.0 
3 ,19.0 

III 1 180 18.62 
2 18.5 
3 19.0 
4 19.0 

IV 1 1'7.5 18.37 
2 18.5 
3 18.5 
4 19.0 

V 1 18.0 18.75 
2 19.0 
3 19.0 
4 19.0 

VI 1 17.5 18.33 
2 18.5 
3 19.0 

VII 1 18.5 18.67 
2 18.5 
S 19,0 -. - .-.. - - -.- _ .... ---.... --------..-..... ~ - -- -.--. -...-. --
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Determinate layer 

The Jungle Crow does not lay additionall eggs to complete 
a partially robbed clutch or stop laying when additional eggs 
are placed in the nest to complete the clutch. 

In five nests I added four eggs each after the first egg was 
laid (5 being the largest normal number). In three of these 
nests 3 eggs, in one 2 eggs and in the other 4 eggs were laid 
at intervals of 24 hours inspite of the addition. 

In Seven nests, the first two eggs laid were removed. In 
four of these nests ·2 more, in two 1 more and in one 3 Inor~ 
eggs were laid. 

Incubation 

Commencement 

The Jungle Crow, like its cousin the House Crow, starts 
5itting (incubation) with the laying of the first egg. It does not, 
however, sit as closely in the beginning as the House Crow. The 
incubation in right earnest starts with the laying of the 2nd egg. 

Share of sexes 

The female does most of the incuba,tion. She not only sits 
in the nest throughout the night but also remains in the nest 
for a major part of the day. The male relieves her during the 
day from time to time for short intervals of 10-40 minutes, but 
during these times he prefers to stand guard rather than settle 
in and incubate. Many a time the male ha~ to be called by the 
female for relief. But like a dutiful husband he brings food for 
and feeds the female while she sits in the nest. He brings the 
food for her in his beak and transfers it to hers. If a particular 
tid-bit he has picked up is too hard he first rinses it in water 
and then carries it to her. On an average he makes three such 
feeding trips in an hour. 

Reaction to alteration or substitution of nest-contents during 
incubation 

The female sits in the nest throughout the day, except for 
short intervals. When she is away the nest is zealously guarded 
by the male who sits over the edge of the nest or stands astride 
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over the clutch. On the approach of a human climber the female 
leaves the nest and defends it. As soon as the climber leaves 
the vicinity, the female again occupies it. No attention what
soever is paid to the alteration, i.e., addition to or partial removal 
of the contents (eggs) as long as one or more of its own clutch 
is present or the objects added resemble its own eggs, such as 
plasticine models or ·House Crows' eggs. As long as one or more 
of its eggs are in the nest it will not even mind incubating a 
~ouple of golf balls placed in its nest. When the whole of the 
completed clutch is removed the nest is either deserted or a 
fresh clutch is laid. Two such clutches were laid after an inter
val of 11 and 14 days after the loss. Before the desertion a lot 
of agitation is exhibited by the birds by way of cawing, circling 
over the nest and pecking at the edges of the nest. When an 
object entirely dissimilar to its own eggs, like golf ball or a 
hen's egg, was added to the empty nest it was either thrown 
out, devoured or left in the deserted nest. When an artificial 
clutch of four eggs made of plasticine was placed in a freshly 
completed nest, it was accepted coolly by the female who 
started sitting on it but laid its full quota of four eggs com
mencing from the next day. 

Incubation period 

After a period of incubation the eggs hatch out generally 
in the order in which they are laid. The time lag between laying 
of the last egg and hatching of that egg has been taken "as the 
incubation period. The eggs hatch out one after the other, in 
the order of laying after intervals of 12 to 24 hours. The first 
two eggs often hatch out on the same day, but the rest at 24-
hour intervals. Out of 16 nests observed over a· period of three 
years, in ten the last laid egg hatched out"after 19 days, in four 
in 18 days and in two in 20 days (Table 30). 

Hatching pattern and 'success 

The young hatch out, one after the other, at intervals of 
12· to· 24 hours more or less in the order in which they are laid. 
The first and the second eggs often hatch o1Jt on the . same day 
after an interval of about 12 hours. In 57 clutches observed 
du.ring the course of this study, on(y ~n 22 clutches hatching 
was not cent per cent. Of these 22 clutches it was observed 
that in 9 clutches the last egg laid did not hatch, in 3 clutches 
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TABLE XXX.-Incubation period. 

~...-.--....----~---------------------
N est No. Last egg laid on Last young 

hatched on 
Incubation 

period in days 

--------.--~..--------------------

1965 3 

5 

7 

12 

14 

16 

17 

1966 21 

29 

30 

1967 33 

39 

42 

47 

50 

52 

25 March 

27 March 

29 March 

24 March 

26 March 

28 March 

30 March 

6 March 

1 April 

31 March 

31 March 

6 April 

3 April 

31 March 

31 March 

9 April 

13 April 

14 April 

17 April 

13 April 

14 April 

15 April 

18 April 

25 April 

19 April 

19 April 

19 April 

24 April 

22 April 

20 April 

18 April 

28 April 

19 

18 

19 

20 

19 

18 

19 

19 

18 

19 

19 

18 

19 

20 

19 

19 

-- ---- - - - -----------------------

the la.st. but· one egg did not. hatch out, in 7 clutches the last 
uut. one egg did not batch out, in 7 clutches the last t,vo eggs 

failed to hatch, and in 3 clutches all the eggs failed to hatch 
(Table 31). In these instances ,vhere the full' clutches did, not 

hatch, the birds incubated the eggs for 28, 30 and 3.2. 9ays 

before finally deserting tbe nest. 

The hatchip.g- success in the Jungle Cro,v is fairly high. Out of 

192 eggs laid in 57 nests only 38 failed to hatch. The hatching 
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TABLE XXXI.-Eggs that failed to hatch. 

--------------------~---------Year 'Nest/clutch No. No. of eggs in Egg No(s). that did 
the clutch not hatch 

----------~-------------------~ 
1965 1 4 III 

2 4 III, IV 
4 3 III 
6 3 I, II, III 
9 4 III, IV 

11 3 II 
15 3 III 
18 5 IV, V 
20 4 III, IV 

1966 23 3 III 
24 3 III 
26 4 III, IV 
31 5 I, II, III, IV, V 
34 3 III 

1967 36 3 III 
38 4 1, II, III, IV 
41 3 III 
44 4 III 
48 5 IV, V 
51 3 III 
54 4 III, VI 
56 4, IV 

-------------------- ----------

success is, therefore, 80.2% (Table 32)" The unhatched eggs 
broke or got damaged after the hatched out nestlings moved 
about in the nest. These were cleatred out by the parents. 

TABLE XXXI I.-Hatching success. 

-----~------------- .... ----------
Year Eggs laid Eggs that Percentage Eggs that Percentage 

did not of hatched of 
hatch unhatched hatched 

eggs egiS -.--------.... ~---------------~---
1985 68 14 20.6 54 79.4 

1968 • I 18.4 40 81.6 

1967 75 15 20.0 60 80.0 

Total 192 38 19.74 184 80.20 

-------------------_ .... ------..... _-
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Nest Life 

Physical features and weight at hatching 

The hatchlings are nidicolous. The newly hatched nestlings 
a·re fleShy pink in colour. The tip of the beak and claws are 
whitish and hard. The egg-tooth is whitish. The mouth-cavity 
is blood red, and without any directive marks. The gape is 
swollen and pink in colour. The abdpmina.I wall is almost 
transparent, revealing the inte~tine and remnants of the yolk 
sack. At emergence the nestling can emit a weak squeaking 
sound and raise its neck for food. The eyes are closed. There 
are faint traces of whitish nestling down restricted to the mid
dorsal, and femoral fea,ther tracts, and filoplumes on the wing 
and tail region. 

The weight of hatchling at emergence is slightly less (0.5 to 
·1 gram) than the egg from which it emerges. 

Brooding, care and feeding of the young 

The freshly hatched young are kept warm during the night 
by the mother and protected from strong sun during the day 
by both the parents. The brooding by day stops when the 
fledglings are 3-5 days old but that by night continues till the 
young are partially fledged, i.e", approximately 17 days old. 

'The young are never left unguarded. One of the parents 
always keeps in the vicinity of the nest, especially during the 
first two weeks, to guard or to warn them against predators 
a.nd danger. 

The feeding of the young by parents starts soon after the 
emergence of the first chick but it is taken up in right earnest 
only after the chicks are about or more than 4 \hours old. They 
are fed on semi-solid regurgitated food to start with. Both the, 
parents bring food for and feed the young. 

Food and rate of feeding 

The feeding activity really starts on the second day of the 
first hatching. Its raite increases with the emergence of the sub
sequent chickS. Both the parents make trips to hunt for food. 
The peak of this activity reaches by the 8th or 9th day of the 
hatching of the first chick, and it recedes slowly (Text-fig. 5). 
At the pea,k period as many as seven to eight feeding trips an 

32 
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Text-fig. 5 

hour per parent were clocked on several occasions; this figure 
for the two par~nts together is 13-16. Soft, semi-solid food is 
thrust down the gullet of the young oneS during the first 4 or 
5 days. As the young grow they are able to swallow more and 
more solid food. This results in a; decrease in the number of 
feeding trips by the parents. When the chicks are 18-20 days old 
they may accept food only twice or thrice an hour. This rate o.f 
feeding is maintained fairly steadily till the nestlings are about 
three weeks old, after which there is a further fall in the feed
ing rate bringing it down to once or twice in two hours, till the 
fledglings leave the nest. 

The food consists chiefly of kitchen scraps like pieces of 
chapa,ti, bread, boiled rice, cereals and whole grain, bits of 
vegetables and fruits; pieces of flesh, offal, carrioD, soft-bodied 
insects, catterpillars, and the like. 

Nest sanitation 

The Jungle Crow is a good house keeper. The occasional 
disarranged lining ma,.terial are immediately repaired. After the 
emergence of the chicks, the egg shells are devoured. The 
faeces of the young is enclosed in a very delicate faecal sac. After 
every feeding the parent waits for the fed young to defaecate. 
If the young does, it is eaten by the parent but ·only during the 
earlier days. Both the parents attend to nest sanitation. As the 
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young grow in age and acquire mobility they .start elevating their 
hind quarters at the time of defecation; the faecal matter is 
thus ejected over the rim of the nest to drop underneath. 

Growth of nestling 

As already stated the weight of nestling at emergence is 
slightly (0.5 to 1.0 granl) less than the weight of the egg from 
,vhich it emerges. As little feeding is done during the first 24 
hours the chicks gain only 8 to 10 grams during that period. 
With the increase in the rate of feeding from the second day 
the weight increases at the rate of 20 to 35 grams a day during 
the first week, depending upon the number of young present in 
the nest. An eight-day old chick weighs about 195-205 grams. 
'fhe rate of gain in weight is reduced to almost half in the next 
four days. A twelve-day old young weighs a~ound 245 to 255 
grams. This rate reduced further by another 50 per cent in the 
next ten days. When the young is about 22 days old it weighs 
approximately 300 to 310 grams. This rate is maintained. till the 
age of 32 days, that is about when it leaves the nest, at which 
uge weight is nearly 350 grams ('Text~fig. 6). 

The nestling first to hatch is normally the first to reach its 
200 grams and it maintains a steady lead over the subsequent 
nestlings throughout the nest-life. 
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Donning of feathers 

The nestling on emergence is naked but for a few faint 
traces of down on the mid~dorsal, pelvic and femoral tracts; arld 
filoplumes in the wing and tail margins. When the young is 
about three days old the following feather tracts· beeom~ pro
minent although the feathers do not pierce the skin till the fifth 

or sixth day: 

5uperctlfary regron . 
aurrcular regton 
occIpital regton 
postOuricular regio 

Me region 
~r tall COJert$ 

rectrlces 

Text-fig. 7-Fledgling (dorsal view) 

Dorsal : Spinal (dorsal and pelvic) humeral, femoral! 
crural and caudal. 

Ventral : Sternal, axillar and abdominal (Text-figs. 7-.9). 
On or about the fifth day, the capital (dorsal), malar and 

cervical (ventral) tracts too become distinct. About five or six 
days old fledglings show all the feather tracts (Plate VIII, Figs. 1 
to 3) distinctly. Remiges and rectrices too pierce the skin about 
the same time as the other body-feathers, but their growth is 
very rapid. They first appear in the sha~ of gramophone needle
like structure which elongate for the first few days and then 
burst at the needle point on ·or about the ninth day. 
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postventrol reSion----.-:~.:;..--...: 
anol clrdet 

Text-fig. B.-Fledgling (ventral view) 

There is a gradual growth 'of fe~thers in size, and also in 
density as more and more feathers sp~out on various p,terylae, 
till by the end of the third week the young is almost fledged. 
By the time the fledgling is .abo~t 32 days old it is fully fledged 
and is capable of flying short distances (Plate VIII, Fig. 4). 

Text-fig. 9.-Fledgling (lateral view) 
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Behaviour of nestlings 

Fo~ the first five days the eyes of the nestlings are closed. 
During this period if a soft noise is made near the nest, or tht, 
rim of the nest or a part of nestling's body is touched, it reacts 
by raising its neck and gaping for food. This food response is 
continued even after their eyes open. When they are about a 
\veek old the nestlings are able to distinguish between the parents 
and the human visitor. A visit by the latter is reacted to by 
crouching low at the bottom of the' nest and clinging to the nest 
lining. When bodily lifted out of the nest, it reacts by defecating. 

After the end of the third week, at the a;pproach of the 
human visitor the young tries to leave the nest and climb the 
nearby branches to evade capture. When it is about 4 to 4! 
weeks old, it flies out to the nea,.rby tree or branch to escape a 
human -intruder. The pare·nts give out a danger call (a caw) at 
the approach of a bird of prey or a human intruder. This call 
too is responded by crouching low at the bottom of the nest. 
By the end of the fourth week it tries out its wings. by indulg
ing in 'dry flying'. 

Length of the nestling period 

By the end of fifth week most fledglings leave the nest. 
Occasionally a nestling may stick on till early sixth week 
(Table 33). 

After leaving the nest the young stay around in the branches 
of the nesting tree or a nearby tree, where they are fed by the 
parents. Later they start following the parents, staying close to 
them for a couple of week-so The parents feed them during this 
period. The young too attempt to feed by themselves when led 
to food by the parents. . 

Nestling mortality 

Quite a few of the young Jungle Crow that hatch out do not 
live to leave the nest .. During the course of this study, out of 
154 nestlings that hatched out in 56 nests, as many as 36 died 
before tlhey were old enough to fly out of the nest, so that the 
nestling mortality. was 23.~ %~ (Table 34). 
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TABLE XXXIII.-Length of the nestling period. 

------ ..... ~-----------'-'----~----
Year Nest No. Last chick Last chick Period in days 

hatched on left on 

---~-----------------.---~-------
1965 3 13 April 17 May 34 

5 14 April 19 May 33 
7 17 April 19 May 32 

12 13 April 19 May 36 
14 14 April 18 May 34 
16 15 April 18 May 33 
17 18 April 10 May 32 
20 5 May 8 June 34 

1966 21 25 April 29 May 34 
29 19 April 24 May 35 
30 19 April 21 May 32 
31 3 May 6 June 34 

1967 33 19 April 23 May 34 
39 24 April 27 May 33 
42 22 April 28 May 36 
47 20 April 27 May 37 

50 18 April 21 May 33 
52 28 April 31 May 34 
54 3 May 4 June 32 
55 7 May 7 June 31 

--------------------------------
Average 33.65 ----------..... -----~--~---------.;.....-..----

TABLE XXXIV.-Nestling mortality. 

-- .... _-----------------... ---------
Year No. of 

nests 
observed 

No. of eggs 
hatched 

No. of 
fledgling 
that died 

Percentage 

-------------------~~--------- ...... 
1965 

1966 

1967 

3 

20 

14 

22 

56 

54 

40 

60 

154 

13 

9 

14 

36 

24.0 

22.5 

23.3 

23.3 

---~------------------~-------~- ....... 
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The majority of deaths occur during the first week. These 
are due to a number of causes, starvation being the commonest 
one. Other causes are interference by predators, chance fallon 
account of strong winds or while practising flying and other 
natural calamities. A few deaths due to dIseases also ca,nnot be 
ruled out. 

The dead nestlings are thrown out of the riest by the 
parents. Once I saw a. House Crow taking away a' thrown out 
nestling fl'om under a nest, and on another occ~sion a dog 
carrying a fallen (presumably injured) but still alive nestling. 

Nestling success 

The nestling success in the Jungle Crow depends on many 
factors like fertility of tp.e eggs laid, availability of sufficient 
food, deaths due to starva~ion, accidents, predations, disease, 
natural calamities, etc. 

During the present study, out of the 192 eggs laid in 56 
nests only 118 young finally flew out of the nest. The nestling 
success, therefore, works out to be 61.98 % (Table 35). 

TABLE XXXV.-Nestling success. 

----------------------.---------Year No. of No.of eggs 
laid 

No. of 
fledglings that 

flew out 

Percentage 
nests 

. observed 
------------------------------
1965 

1966 

1967 

20 

14 

22 

68 

49 

75 

41 

31 

46 

60.3 

63.3 

61.3 

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

3. Brood p~aslte of the crows : The Indllan Koel, 
Eudynamys scolopacea (Linnaeus) 

The koel belongs to a group of rather clever birds, para
sitic cuckoos, who dU,ring the cours~ of evolution have taken 
to the production of eggs resembling closely to some other 
species of birds ,vhose breeding season coincide with theirs and 
has made use of their qualities of good" parentship to get their 
own young raised by thenl by laying in their nestls. The parasitic 
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cuckoos a,re known as brood parasites. For this p·urpose the 
koel, has selected the most intelligent of the Corvidae and per
haps the most devoted of avian parents, namely, the House 
Crow, Corvus splendens. Not infrequently it also entrusts its 
domestic responsibilities to its not so bright first cousin, the 
Jungle Crow, Corvus macrorhynchos, and occasionally to its 
distant kin the Magpie, Pica rustica (Harington, 1904). Instances 
of parasitisation of broods of the Common Myna, Acridotheres 
tristis (Inglis, 1908: 681). Golden Oriole, Oriolus oriolus 
(D' Abrou, 1927) ; Black Drongo, Dicrurus ads im ilis (Smith, 
1952) and starling, Sturnus sp. (Baker, 1927) are also on record. 
But these were perhaps in desperation for want of something 
better. 

Breeding season 

The breeding season of the Koel coincides with that of the 
House Crow throughout the country. In point of fact, it starts 
a little earlier when most House Crows are still at the nest-build
ing stage and some sluggard Jungle Crows are still laying. It 
is these ta,rdy Jungle Crows that get imposed. The breeding 
seasons of the two species of crows have already been described 
in the preceding pages, and hence need not be repeated here. 
Broadly speaking the breeding season of the koel is from mid
April to mid-July beginning a little early in southern India and 
ending a little late in northern India. 

At Poona, where' the present study was undertaken, the 
koel laid mostly in the months of May and June. Fresh eggs 
'Yere taken from the nests of the Jungle Crow as early as 19th 
of April and from the nests of the House Crow as late as 1st 
JUly. Instances of courtship display, pair formation and copu
lation, were observed as ea,rly as' the first week of Aprii. 

Territory 

Early in the breeding season the' male apparently estab
lishes a territory in a promiSing patch of trees abounding in 
crows and announces it by its lusty song. The female, in res .. 
pODse to the call, visits the territory and stays on, presumably .. 
jf she happens to like it. This territory is defended by both of 
the pair but to an entirely different consequence. Any tres-

33 
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passing or visiting female is most welcome to the male (owner) 
who at once sets forth to woo her even within the sight of his 
earlier mate, while the female (owner) greatly resents such 
visitors and never falils to threaten or attack her, finally making 
her best a retreat. A visiting male, on the other hand, is given 
all encouragement for an illegitimate union by her irrespective 
of the presence of her mate. The mate (male) however, extremely 
dislikes such an adventure and goes after it with all his might. 
Even the unmated males defend their established territory 
against any male intruder. It is quite usual a numb~r of unmated 
males who presumably could not establish or hold their terri
tories, to spend time together in a single large tree. 

Defence 

The male when defending the -territory gradually a,pproaches 
his adversary, hopping from twig to twig, calling loudly and 
displaying its threatening posture. The threatening display con
sists of a little spreading of wings and shaking them, perking 
the head in a stabbing movement and flicking and waving of 
·the tail. The intruder too strikes a similar posture and calls back 
without giving alny ground. When they are within striking dis
tance the bout starts. Beaks are used as the main weapons of 
offence and defence. These bouts (or stabbing ja,bs, to be more 
accurate) are interspersed with loud, presumably threatening, 
calls. The duel goes on for minutes together, the length depend
ing upon the tenacity of the intruder or the ferocity of the 
defender, and ends only with the withdrawal of one of the 
combatants, usually the intruder. The retreating trespasser is 
normally chased out of the territory. 

The female when defending the territory, approaches her 
adversary gradually calling a,nd assuming the threatening pos
ture between hops from twig to twig. The threatening display 
is similar to that of the male. The wings are half opened, 
the tail is flicked from side to side and the head is jerked 
forwardS and backwards. When the adversaries are within 
beak's reach of each other the duel starts in right earnest, but 
never becomes as violent as it often develops in the males. After 
a while the tresspassing female gets bored and retreats. The 
tresspassing female, while in retreat, mayor may not be chased 
by the female, but is more often than not chased by the male 
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if he happens to be around, probably in a last bid for a success
ful romantic interlude. 

Pair formation 

To all appearances the koels pair only for the breeding 
season and that too not very seriously. As has been described, 
others of the opposite sex are courted and copulated with by 
both of the pair without the least inhibition. This marital infi
delity of the koel has often been commented upon (Dharma
kumarsingji, 1954; MacDonald, 1960). The courtship consists of 
the male cha,sing the female, each uttering its note. The chase 
often ends up in the female surrendering to him in the branch 
of a tree. She is often fed by the male after every coition, 
occasionally even before the act. The copulation is done in the 
normal bird fashion always in the branches of trees, sometimes 
even in the vicinity of a coming up crow's nest (MacDonald" 
1960 : 130). 

Egg laying 

(:omparative stage vis-a-vis host species 

The egg or eggs are laid in the nest of the host species 
,,,hen the latter has just started laying. During the course of 
this study it was observed that (a) out of 21 nest's of Corvus 
splendens in which the koel managed to lay, in 16 ne~ts she laid 
her first egg after the crow had already laid one, in three nests 
she laid after the crow had laid two and in two nests after the 
crow had laid three; (b) in all the three nests of Corvus 
macrorhynohos the koel laid her first egg after it had laid its 
first. The koel's egg in a freshly completed crow's nest not 
containing any of its (crow's) own were never met with. From 
various observations it is surmised that the female keeps an eye 
on the coming ilp nest or nests of crows in her territory. She 
takes her cue of the proper time for laying from the commence
ment of incubation by crows who habitually start sitting (on 
the eggs) as soon as the first egg is laid. Thereafter,. the female 
koel lays her egg at the first possible opportunity. If she i~ 

lucky to get a break within the first 24 hours of the sitting of 
the cro\v she manages to lay after the crow has laid her firSt. 
otherwise after the second or the third. 
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Clutch-size 

I have personally never come across more than three koel's 
eggs (of a single type presumably the produce of a single bird) 
in a single nest of the host species, ·and hence am inclined to 
believe that normally two and not more than three eggs are 
laid by a single female koel, at least jn a single nest of the 
hosts. Some previous workers, however, did come acroSs as 
many as seven. (Jacob, 1915), eleven (Abdula.Ii, 1931) and 
thirteen (Jones, 1916; Baker, 1934) koel's eggs of two or three 
distinct types (presumably the product of as many birds) in a 
single crow's nest, out of which a maximum of five (all of one 
typ·e) have been assumed (Jacob, 1915) to be the product of a 
siI).gle female. 

Mode 0/ laying 

As the House Crow (the chief host of the koel) is known to 
guard its nest zealously a,gainst all intruders, it greatly intrigued 
the earlier workers as to how the female koel managed to lay 
in the nest of the ever-vigilant House Crow. It was commonly 
believed by them that male koel lures the incubating House 
Crow away from the nest while the female lays in its nest. But 
my experience~ as described below, has been otherwise. 

On May 3rd, 1966, at dawn while observing a Jungle 
Grow's nest at Gul Tekdi, Poona, I saw a shadow slip in the 
nest soon after the female left it to perch on the top of the 
nesting tree. As the visibility was poor I took it to be the male 
taking up his duty without saying the usual 'hullo' to her mate 
sitting above. On adjusting my binoculars carefully I was 
intrigued to find a much longer tail projecting out of the nest. 
A further straining of the eyes rewarded me with a full view of 
a female koel leaving the nest ... I had this p'articular nest under 
observation for the past fifteen days or so and had checked it 
only the previous day and marked the single egg laid on 2nd 
(of May) morning. Being greatly excited by what I had seen I 
checked up the nest again. To say fllat I was greatly surprised 
to find a fresllly laid (still warm, in fact w~rmer than the 
crow's egg) koel's egg lying next to the previously marked 
crow's egg in the nest will be untrue as I had half suspected it. 
The incident, obviously posed a number of questions in my 
mind, viz., (a) Was it a freak incident? or (b) was it the usual 
mode and time of laying? or (c) was this dawn laying adopted 
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ip the caSe of nests of habitually unsuspecting Jungle Crow? I, 
therefore, decided to pursue the matter further by watching 
fresh House Crow nests (the chief host of the koel) in the 
~oming nesting season for similar occurrences. With the breed
ing season of the House Crow closely following that of the 
Jungle Crow I did not have to wait for long. I saw the koel's 
performance repeated twice during the breeding season of 1966 
in the House Crow's nests but not SQ yery smoothly as in the 
case of the less suspicious and less vigilant Jungle Crow's. The 
HOilse Crow, in one instance, detected the koel as she entered 
the nest and drove her off before she could lay. 

The egg 

The koel's eggs resemble those of the· host species fairly 
closely (Plate VII, Fig. 3). They are moderately broad ovalS iii 
sha,pe, somewhat compressed towards one end. The texture of 
~he ~hell is fine and glossless. The ground colour varies from 
pale Sea green to dull olive green, often with a brownish tinge. 
They are marked allover with specks, spots, streaks, blotches 
and clouds of reddish brown, warm brown or purple, more so 
towards the broader end where the markings sometimes take 
the form of an undefined cap. The size varies from 28-32 mm. X 

22.24 mm. The average of 21 eggs was 30.8X23.2 mm. 

Period of Ilncubation 

The period of incubat~on for koel's ~ggs as studied in 12 
cases was found to be 13 days, the same as reported previously 
by Lamba (1963 : 132). Apparently the koel capjtalizes on this 
shorter incubation period, 13 days. as compared to 16-17 days of 
the House Crow (Lamba, 1963a: 128) and 18-20 days of the 
J un.gle Crow (Lamba, 1965a: 430). It usually lays after the cro\\~ 
·has laid its first egg; therefore, the young koel is the first to 
emerge. Even when the koel has been as late to lay as after the 
crow's third egg the young koel hatches out along with the first 
of crows, getting a fair cha~ce to compete with the fosters. 

Fertility 

The fertility in the koel's eggs as studied in 39 'cas'es was 
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fQurid to be 100 per cent. Never in my twelve years of experi
ence have I come across a koel's egg that failed to .hatch. This 
s·bsolute fertility of the koel's egg is perhaps due to its parasitic 
habit (survival value). They cannot, obviously, afford to lay 
-infertile eggs in the nests of the hosts for which they have tn 
work so hard and get so meagre an opportunity. 

Physical features and weight at hatching 

The young koel. often hatches a day or two earlier than 
its foster brethren. At emergence it weighs approximately 
7 grams. Its body is entirely devoid of feathers. The skin is 
b.rownish in colour as against pink of the nestling crow (Plate 
"II, Fig. 6). The eyes aTe closed. The colour of the beak and 
cla.ws are whitish and hard. Once an egg (in advanced stage of 
i~cubation) hatched out after it had been kept in a" steel almirah 
for 24 hours. The nestling could be heard from inside of the 
~hell approximately four hours before it broke the shell to 
emerge. At emergence it could emit a weak sound and could 
raise its neck (when touched) to gape for food. 

Care and feeding by foster parents 

The crows- start feeding the koel nestling in right earnest 
with the zeal and enthusiasm of real proud parents. For the 
first couple of days it is fed on semi-solid, regurgitated food. 
After about three days the nestlings are able to swallow soft 
solids. The food comprises mainly of soft-bodied animals 
·(caterpillars, worms, centipeds, etc.), kitchen scraps, grains, 
fruits a.nd similar vegetable matter. Both foster parents bring 
~ood for and feed the young koel. The feeding trips are so 
arranged as to leave one of them in immediate vicinity of the 
nest to guard against predators. 

As a result of immaculate care taken by the foster parents 
the young koel grows rapidly and is the healthiest occupant of 
the crow's nest. By the end of the first week its weight increases 
seven to eight times its weight at emergence. 

By the end of the second. week the body-weight of the koel 
nestling increases by twelve times and at the end of the fourth 

(k, when the young koel is ready to leave the nest she weighs 
about 120-130 grams, approximately 17-18 times its weight at 
(·mergence. 
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Donning of leathers 

As already stated the young koel is practically devoid of 
feathers at emergence though a few neossoptiles may be di~
covered on the dorsall feather tracts on very close examination. 
11le contour fe~thers, remiges and rectrices (Text-figs. 7-9) start 
piercing the skin by the end of the first week in the form of 
blunt needle-like structures. By the middle of the second week, the 
ends of these needles break open into small tufts which graduall'y 
elongate into rachis and vane. By the end of fourth week the 
young are fully fledged. The Sexes can be differentiated by tbe 
middle of second week when the females start showing their 
spots and bars and their colour remains dark brown (Plate VIU, 
Fig. 6). The males on the other hand remain uniform black 
~xcept for a row of whitish spots across the wing coverts. The 
general colouration of the fully fledged young is somewhat 
similar to that of the adults, but slightly darker in the female 
nestlings. 

Young koel's behaviour 

'The young koel, unlike other young cuckoos, does not eject 
the eggs or young of the host species. This fact wa~ recorded 
as early as 1907 by Dewar who -at that time held an enquiry 
into the parasitic habits of the koel (Dewar, 1907). The only 
unfair advantage the young koel takes is that it emerges a little 
earlier than its foster brethren and by the time they hatch out 
it is already big enough to raise its neck oftener and higher to 
obtain more food from the foster parents. The young koel seems 
to have an insatiable hunger and goes on greedily devouring 
large proportions of the food brought by the parent: crows .. 
depriving the young crows of their legitimate share. As a result, 
all but one, occasionally two young crows die of starvation when 
their parents are unwillingly entertaining a koel nestling. When 
the number of young koels h~ppens to be two rarely a young 
crow can manage to survive. 

The young koel otherwise lives in amity with the young 
crow/crows, if any manage to survive, and leaves the nest along 
with them after about four weeks of nest-life. Even after leav
ing the nest it follows its foster parents from tree to tree 
demanding food. Although not well adapted for terrestrial move
ment, it often alights on a stone or boulder to ask food when 
tlie foster parents are feeding on the ground. The procedure for 
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asking food is the same as that of the young crows. It can even 
manage a hoarse caw very much resembling that of the young 
c~ows. When the young koel is going about after its foster 
parents it also tries to feed itself independently on figs and the I 
like. Presumably it breakS away from the fosterers after it 
acquires enough self-confidence to feed by itself. 

N estllng mortality 

The nestling mortality in young koel's is extremely low. 
I have never come across a dead koel nestling in a crow's nest. 
, wonder if any ever die of starvation. Theoretically, however, 
starvation death is possible if there happens to be more ~han 
two or three of them in a single nest and one (or more) of them 
is rather late in hatching out. In such a· case the last to emerge 
may not be allowed enough opportunity to obtain food from the 
foster parents and may.perish as a consequence. Natural cala
mities (like accidental fall as a result of storm), interference by 
small inquisitive boys and disease appear to be the main causes 
of loss of nestling in koeI. I have missed only one· koel nestling 
d~ring the period of study when 21 nests containing 24 koel 
rtedgliQgs were under observation. The ratio works out roughly 
to 4.2 per cent. 

Parent koel's behaviour 

The Koel, after having laid her egg/eggs in ~ crow's nest, 
forgets all about it. She does not make any attempt to feed her 
own young after they ha,tch out or subsequently when they 
finally leave the crow's nest . 

.Incidence of parasitiSm 

During the period of study it was noticed that while para
~itised nest1s of the Jungle Crow were baTely 0.5 %

:, at least 10% 

pf the House Crow nests harboured egg(s) of the koel. 

Breeding season 

Duartion 

Most birds do not breed throughout the year. Generally the 
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Yariolls membes of a particul3Jr species in a given area breed 
only during a particular period or periods in a year. In this 
(these) period(s) they establish territories, pair off, copulate! 
construct nests, lay eggs, incubate and raise their brood(s). Such 
a period(s) is (are) known as the breeding season(s) for the 
particular species. The breeding seasons for an individual species 
may be annual, biannual, perennial or irregular depending upon 
the number of times in a year ( or period of years) it goes 
through the above-mentioned schedule. 

The breeding Season is initiated, according to the current 
belief, by a complex of factors, like (a) natural instinct and 
(b) physiological changes, brought about by "various ecological 
stimuli, such as tempera,ture, precipitation, quantum of sunshine, 
availability of food and changing condition of the habitat, etc. ; 
which often bring about physicaJ changes also. The length of 
the breeding season for a particular species depends in part on 
(A) time required for:-

i) establishment of territory, 
ii) pairing up, 

iii! construction of nest, 
iv) laying, 
v) incubation period, and 

vi) nestling period. 
(B) the interval between the desertion of" a nest and renesting; 
and (C) interval between the fledging of one brood and com
mencement of construction of another nest or laying, and the 
number of broods raised during the season. 

During the course of this study it was observed that at 
Poona the House Crow, Corvus splendens, has a single a.nnual 
breeding season of about 3i- months from late A;pril to early 
August. A number of previous workers have, however, recorded 
different times and periods of the year as its breeding season 
in different parts of India. Hume (1889' : 8) records that the 
"breeding par excellence is June and July but an occasional nest 
,vill be found earlier even in Upper India and in Southern and 
Eastern India a great number lay in May" According to Dewar 
(1919 : 27-28) the breeding season of this species "in Northern, 
Western and Central India is June to August, most eggs being 
laid between June 10th and 30th. In Bengal and Burma from 
March to May, also in January and December. In South India 
from April to June, a few birds, however, nest in November and 
December or February and March" Whistler (1928 : 8) remarked 

34 



264 Records of the Zoological Survey of India 

that the "breeding seasQn is very regular in the north-west, eggs 
being laid from the middle of June till the middle of July. In the 
rest of India numbers lay in April and May and occasionally 
nests are found in November, December a.nd January" Baker 
(1932 : 16) writing on the subject stated "Over Eastern Bengal, 
Bihar and Arakan the normal breeding season is March and 
April but in Dacca and Mymensingh there are two ,veIl defined 
seasons: December, January and February in winter and A,pril, 
May and early June in the hot weather. In Ratnagiri and in other 
parts of Bombay Presidency Messrs. Vidal and Davidson found 
that they had two similar seasons, the principal months being 
November and December and then a.gain in April and May. Over 
the rest of India the favourite months seem, to be June and 

:July." Ali (1946 : 2) records "In Western India House Crows 
nest between April and June, in Bengal slightly ea.rlier; while 
in the heaIVY rain fall areas of south-west India breeding is 
usually over before the onset of the s'outh-west monsoon in 
May" Lamba (1963 : 123) reports that "around Poona breeding 
season commenced by the end of April, most eggs and nests 
were found in May-June and fledglings in June-July. Occasional 
nests were also met with in August. On th'e other hand, at 
,Tellore (N. Areot, Madras) the nests did not start coming up till 
nearly the middle of May. Most of the eggs were found in June 
and most fledeglings in July- The breeding season lingered fairly 
well into August, when a few nests with fledglings could be 
located." 

In the case of the Jungle Crow, Corvus macrorhynchos, too. 
it has been noticed during the present study that it too has a 
single a.nnual breeding season of about four months lasting from 
the end of February to the end of June. Some previous workers 
have, however, recorded different, lengthier and two distinct 
breeding seasons for this species also in valfious parts of India. 
Hume (1873 : 411, 1889 : 4) writing about the breeding season 
of this species stated : "March to May is, I consider, the normal 
breeding season; in the plains the majority lay in April, rarely 
later, and in the hills in May; but in the plains a- few birds lay 
also in February." According to Whistler (1928: 4), "Th'e 
various races of Jungle Crow throughout India agree for the 
most part in laying their eggs from March to May, but in t~e 
plains a few nests will be found with eggs as early as the middle 
of December" Baker (19-32 : 7) writing on the subject stated: 
"'The Northern Indian race breedS during December and 
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Januray in Bengal and have myself taken eggs as early as the 
27th November in Eastern Bengal. In Bihar a few birds 
breed as early as second week in J a,nuary, but over the rest of 
its range across India as far west as the United Provinces and 
as far south as the Central Provinces the normal breeding season 
seems to be lalte March to early May, most eggs being laid in 
April before the 20th o/f that month. The breeding season of the 
~'ungle Crow throughout Southern India Seems to be March, 
April and May. Major C. E. Williams took for me a· fine series 
of their eggs between 9th of March and 3rd of May ; Bourdillon 
and others took eggs from 27th February to 20th of. Ma.y in 
1"ravancore. Davidson and Miss Cockburn give April and May 
as the breeding months in the Nilgiris, though Darling took a 
clutch of six eggs at Ooty as early as the 12th of February. In 
the south of Bombay Presidency most eggs are laid in April 
and March" Ali (1946 : 5) on the other hand stated: "The 
normal breeding season in Peninsular India is between Decem
ber and March or April; north of Ganges and in Assam a.nd 
Bunna it is usually later, between March and May." But Lamba 
(1965 : 426) recorded that "In and around Vellore (N. Arcot, 
Madras) where the present study was made, the breeding season 
in 1956 lasted from early March to early June. Most eggs are 
found in A,pril-May and most young in Ma.y-June" 

Initiating factors 

It is rather difficult to give a clear-cut explanation of the 
dissimilarity between the initiation and length of the breeding 
season of crows at Poona and elsewhere in India, as the ecolo
gical and physiographical data for other areas are' not 
available for comparison. But it can certainly be assumed that 
breeding is initiated by the operation of a one or more factors 
mentioned earlier. Various workers' allover the world have 
experienced that these factors affect different s:pecies differently 
in the same or different areas. For example', Nice (1937) and 
Kluijver (1951) have correlated the rising temperature to egg
laying in some temperate zone species, but in Central America 
quite a fe,v species breed when the temperatures are falling 
(Van Tyne & Berger, 1959 ~ 314) Similarly, the enlargement of 
gonads (hence breeding) has been attributed to the increasing 
length of the day at higher latitudes, but Hummingbirds in the 
western highlands of Guatemala, commence nesting when the 
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days start becoming shorter (Skutch, 1950). Similar was the 
behaviour of four species of albatrosses and six species of 
smaller petrels in New Zealand (Richdale, 1952: 67). In the 
desert areas of Africa and Australia, Moreau (1950) and Keast 
& Marshall (1954) often found th'e rainfall as the stimulus for 
reproduction, whereas in western Guatemala Skutch (1950) found 
a great majority of birds nesting at the height of dry season. 
Nothing could, therefore, be more logical than Skutch's (1950: 
212) conclusion of his prolonged studies on Central American 
birds: "if any single astronomic or climatic cycle tends directly 
to stimulater the reproductive activities of birds, its action is so 
,veak that any species which finds conditions peculiarly favour
able for reproduction at· some divergent season of the year may 
escape- its control" 

At Poona, the Jungle Crow starts breeding when the days 
are lengthening and temperatures ~e rising. The House Crow 
starts breeding at the height of the hot season and when the 
relative humidity is increasing, and has its young out by the 
time the monsoon breaks. At Poona, the initiation and length 
of breeding season of crows was observed to depend more on 
the, availability of food rather than on any other single' factor. 
The breeding season of the Jungle Crow coincides with the 
fruiting of Ficus species, a favourite food of the species; whereas 
the broods (hatchling) of the House Crow emerge just as the 
rains start, ushering at boom in insect life, vegetables and fruits, 
the ,main food of .nestlings. These observations are supported by 
similar observations of other workers elsewhere on a number of 
avian species (Skutch, 1950: 216-222; Moreau, 1950: 262-265 ; 
Thomson, 1950 : 180-184; Bertram et al., 1934: 819-823; and 
Marshall, 19'52: 326-333). 

Pair formation 

Duration of bond 

Extensive studies of some ornithologists, such as Heinroth 
(1928), Lack (1940) and others, indicate that most birds pair up 
only during the breeding season, the two sexes staying together 
for a part or whole of it, according to their accepted share of 
domestic responsibilities. Pairing for life has also been hinted 
at in the case of the Black Crow, Corvus capensis (Skead, 1952 : 
434), Rook (Yeats, 1934 : 33) and a few other species (Baker, 
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1935 : 472, Lack, 1940 : 271 ; Robinson, 1949 : 108 ; Lamba, 1963 : 
11), but no conclusive proof of their doing So has so far been 
furnished, except perhaps for swan (Heinorth, 1912). 

Both the species of crows studied at Poona were observed 
to pair only for the duration of the breeding season. In the non·· 
hreeding season no distinct pairs were met with. In fact, after 
the breeding season the pairs (or rather families) re-integrated 
into small flocks and remained thus till the start of the next 
breeding season. 

Recognition 01 mate 

Birds are supposed to recognise their own species through 
their association ,vith their parents, and their opposite sex 
through courtship- behaviour or sexual recognition signs. The 
recognition of own species in birds through association (with 
parents) in nestling stages has been strongly indicated by the 
behaviour of hand-raised birds who from the nestling stage 
tre'at their human keepers as parents. Nice (19'43: 192) writing 
the subject states: "Some of Lorenz's Jackda~w treated him as 
their wife, others as their husband. A male Eagle Owl courted 
Dr. Heinroth, his sister courted Frau Heinroth. A male Com
Crake and female European partridge both courted Frau 
Heinroth, while a male pheasant courted Dr. Heinroth, and the 
South A'merican Bittern (Tigrisoma) at the .A.msterdam Zoologi
cal Garden, would, with' its ceremony of nest relief, invite 
Portielje (1922) to step into its nest and incubate" It may, there
fore, be assumed that the crows, both the House as well as the 
Jungle, recognise their own species by their association with the 
parents during the nestling period. 

But how the opposite sexes of these crows recognise each 
other could not be determined with certainty, as no specific 
activity, courtship behaviour or sexual recognition signs were 
observed. 

Lack (1953 : 64) has quoted Darwin to say that "The 
females are more excited by or prefer pairing with, the more 
ornamental males, or those which are the best songsters, or 
play the best antics. "As none of the above-mentioned qualities 
is possessed by the males of both the species of crows, it is not 
possible to attribute the definite factors responsible for sexual 
attraction in these species. It "rould appear, therefore, that ther~ 
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are other factors for this purpose, operating in nature, but are 
stilJ not inteligible to man~ 

At the. nesting stage both Corvus splendens and Corvus 
macrorhynchos recognise their mates by visual as well as 
auditory cues. Alarm calls of Corvus macrorhynchos promptly 
brings its mate to the scene. The female of this species some
times even calls the mate for nest relief. In Corvus macror
lzynchos the partner incubating or guarding would leave the nest 
only when its mate alights on the nesting tree or near the nest. 

This behaviour of Indian crows is in accordance with mate 
recognition beha,vi~ur of many other species, such as Jackdaws 
(Lorenz, 1935), Swans (Heinroth, 1912), Flicker (Noble, 1936). 
Song Sparrow (Nice, 1943) and gulls (Kirman, 1937; Goethe, 
1937 ; Tinbergen, 1936b), who recognise their mates by face 
(Swans and Flicker), features of "the head (Jackdaws) and voice 
or song (Song Sparrow, gulls). 

However, the recognition of its own species and of the 
opposite sex in koel must be inherited, as its own parents are 
not associated with it in the nestling stage. This agrees with 
Cushing's (1941b) suggestion that with some birds the recogni
tion of mates must be an inherited matter. 

Stability 01 bond 

In crows, the pairs once formed, are always stable. There 
are no desertions once the nest building has started. The partners 
a.re· faithful and considerate. They share the various domestic 
duties and responsibilities. The male Jungle Crow often feeds his 
spouse when she is incubating. No attempts are ever made for 
any extramarital sexual union by anyone of the p,air. The crows 
are monogamous in the strictest sense. Second mate is ~ought 
and acquired only in the event of death of the first one, and 
that too if it occurs in the first half of tlr~ breeding season. 

This behaviour of the crows is comparable to many other 
Passerine species like Song Sparrows (Nice, 1943), Myna (Lamba. 
1963b; Sen Gupta, 1968), Rook (Yeates, 1934) to cite a few. 

The koel, on the other hand, though pairs up for the breed~ 
ing season does So only half-heartedly. Both of the pair freely 
indulge in promiscuous or extramarital conjugation. 

Copulation 

Most birds copulate during the pair formation~ nest building 
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and/or egg laying periods. Some species have been reported to" 
stop copulating with the laying of the first egg (Allen & Nice, 
1952 : 621), ,vhile others continue even after the incubation has 
started (Summers Smith, 1955; Berger, 1957; Lamba, 1963, 
1965b), or even after the eggs hatch (Van Tyne & Berger, 1959: 
272). The crowS copulate very frequently during the nest build-
ing and laying periods. ' 

The crows copulate, in the normal bird fashion. Varghese" 
(1935 : 186), ho\vever, suggested a vent to vent coition in crows 
while lying on the ground. His (Varghese, 1935) conclusions 
\vere however belied by my own observa,tions, as well as those 
of Ali (1927 : 823), Acharya (1951 : 170), Jamal Ara (1954: 940) 
and Lamba (1963a : 124; 1965a : 426) all who have seen crows 
copulating in normal bird fashion. 

The copulation in the Indian crows, like most other btrds 
takes place on ground, in trees or bushes, on tops and ledges of 
buildings, on telephone and t~Iegraph ,vires, and in nests. The 
koels were al,vays observed to copulate in trees in the normal 
avian style. The copula,tion in Rooks (Yeats, 1934) is known 
to take place only on the nest. This habit of copulating at the 
nest alone can be a,ttributed to its colonial nesting. Many 
colonial birds are known to copulate at the nest. 

Rooks are also known to copulate during the incuba,tion 
period (Yeatas, 1934: 36), ,vhe-reas both the crows studied by 
me stop copulation after the commencement of incubation. I 
wonder if the habit of Rook also has got to do something with 
its colonial nesting. Some colonial nesting birds are known to 
copulate throughout the incubation period (Lamba, 1963c). 

Salim Ali (personal communica,tion) has reported copulat
ing House Crow occasionally being mobbed by others of the 
species present in the vicinity. I have personally never come 
across such a situation during the course of the present study. 
Yeats (1934 : 38-40) has described such.mobbings in the case of 
the Rook. He maintains, however, that others of the species 
"attack only if the copUlation is illicit or promiscuous. 

Territory 

Historical sketch 

Most birds resent intrusion by others of their sex and 
species, other species of birds (especially predators) and other 
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animals in general inside a limited area around or adjacent to 
their nest or proposed nesting site, called territory. Territory 
wa.s "casually mentioned as early as 1622 in regard to the 
Nightingale in an Italian book on the A,viary (Oli?-a), and noted 
occasionally by other writers in the 17th a,nd 18th centuries" 
(Nice, 1943 : 162). AltulIl (in Mayr, 1935) a nineteenth century 
(1868) German Zoologist/developed the territory concept-in great 
detail in his hook 'Birds and their life' But it was Howard 
(1907-14, 1920, 1929, 1935) who first propounded the organisa
tion of territory as a controlling principal in bird life. None of 
these earlier workers, however, attempted to define in a few 
,,·ords what they precisely meant by the term territory, although 
they did clearly convey its implications. Quite a few of the com
paratively recent workers have attempted to define the term 
territory. For example, Mayr (1935) defined it as "an area 
occupied by one male of a species which it defends against 
intrusions of ~ther males of the same species and in which it 
makes itself conspicuous" This definition was not found very 
satisfactory as it did not cover the cases where the females held 
territories. Tinbergen (1936, cited by Nice, 1941) covered the 
point by defining it a's "as area that is defended by a fighting 
bird against individuals of the same species and sex shortly 
before and during the formation of a sexual bond" Lack (1939: 
180) put forward a still more elaborate definition by stating that 
the "territory is an isolated area defended by one individual of 
·a. species or by a breeding pair against intruders of the same 
species and in which the o"rner of the territory makes itself 
conspicuous" At about the same time, Noble (1939) by avoid
ing maze of factors involved defined the term territory simply 
as "Any defended area". Van Tyne and Berger (1959 : 267) tried 
to improve upon it by paraphrasing it as "It is characterized by 
a positive reaction to a p'articular place and a negative reaction 
to other individuals" 

The claim to a territory may be laid either before or after 
pair formation and sometimes even af~r the selection of the 
nesting site. The occupation of the territory may be announced 
by song, display or by mere presence. The territory may be 
ciefended by warning note, threat displa,y or actual combat and 
chase. The size of the territory may differ according to the 
pugnacity of the owner(s) and on the space available per nest
ing pair in the area. 
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Type and category. 

Hinde (1956 : 342) ca,tegorised four types of territories, based 
upon the extent of breeding activities carried out within the 
limits of the territory :-
Type A. -Large breeding area within which courtship, copulation, 

nesting and food seeking usually occurs. 
Type B. Large breeding urea, which, however, does not furnish 

most of the food. 
Type C. Small nesting territory as in colonial birds. 
Type D. Pairing or mating territories. 

During the courSe of the present studies it was observed 
that in the case of the House Crow, Corvus splendens 

(a) the territory is claimed after the nesting site has been 
selected, 

(b) the occupation of the territory is announced by the mere 
presence of one or both of the pair, 

(c) courtship and copulation usually takes place inside the 
territory, 

(d) most of the food for self and young is obtained from 
outside the territory, 

(e) the territory is defended by both sexes by warning note, 
pursuit and attack, 

(f) the territory is occupied and defended during the breed
ing season only, 

(g) a well marked social defence system is employed where
by severaJ nesting pairs of the neighbourhood join the 
defence efforts of a threatened pair against predators, 

(h) the territorial limits (area of defence) vary according to 
the type of intruder. 

It follows therefore that the House Crow, Corvus splendens : 
(a) sustains a territory which is intermediate between types 

B and C of Hinde's (1956: 342) classification; 
(b) occupies and defends it after the pair's selection of the 

nesting site; 
(c)" defends it mainly for nesting site, nest, eggs and brood. 
In the case of Jungle Crow, Corvus macrorhynchos it ,vas 

noticed that : 

35 

(a) the territory is claimed after the pair formation, 
(b) the occupation of the territory is announced by mere 

presence of the pair, 
(c) nesting site is -selected within tqe territory, 
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(d) courtship and copulation takes place within the terri~ 

tory, 
(e) nesting material are collected from within the territory, 
(f) most of the food for self and young' is procured from 

the territory, 
(g) the territory is defended by both sexes by warning note, 

pursuit and attack, 
(h) defence- is at its strongest when the young are less than 

2 weeks old, 
(i) the territory is occupied and defended only for the dura

tion of the breeding season, and 
(j) the size of the defended area differ with different types 

of intruders. 
It follows therefore, that the Jungle Crow, Corvus 

Inacrorhynchos : 
(a) keeps Hinde's (1956: 342) A type of,territory, 
(b) occupies the territory a.fter the pair formation, 
(c) defends it also as feeding area in addition to its con

taining the I)esting site, nest, clutch and brood, 

Function of the territory 

A number of theories have been put forward as to the 
function of the territory, of which the important ones are:-

1. To conserve food for the young (Atlum, 1868; Howard, 
1920) ; 

2. to prevent undue increase of the species (Moffat, 1903) ; 
3. to prevent interference in family life (Nice, 1933d ; Mayr. 

19'35), and 
4". to bring the pair together (Lack, 19'35; Noble, 1939; 

Tinbergen, 1939). 
My observations during the present studies prompt me to 

conclude that the main functions of the territory in Corvus 
splendens and Corvus macrorhynchos are to afford protection to 
nest, eggs and young, that is, the functions proposed by Nice 
(1933d), Mayr (1935), Lack (1935), Noble (1939) and Tinbergen 
(1939). 

Nest 

Nesting sites 

After pair formation both se~es of crows together start 
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looking for a suitable nesting sfte. Van Tyne and Berger (1959: 
274) have also mentioned about selection of nesting site being 
done by both sexes in corvids. A lot of hesitation is exhibited 
while the selection is being made. Many possible sites are visited 
before a final decision is taken. Many a time a site selected is 
abondoned on account of its inability to hold the coming up nest 
or frequent appearance of predators or intruders in the vicinity
It cannot be said with absolute certa,inty as to which sex makes 
the final selection. However, from the data presented earlier 
it would appear that in the House Crow the female has 
a greater say in the matter, although both sexes make the selec
tion together. No such evidence could be gathered by me for the 
Jungle Crow. 

A thin, vertical, multipronged fork, near the top of the tree 
or on the outermost branch of a larger tree of the locality' is 
usually selected for placing the nest by both the species of 
crows studied. Nests have, however, been observed by me as well 
as recorded by others in smaller trees, ledges and nooks of 
buildings (Hume, 1889: 8; Baker, 1932: 17; Tiwari, personal' 
communication) , telephone and telegraph poles and wires 
(Dewar, 1905: 25) ; and brackets and loops of electric mains 
(Lamba, 1965: 426). It is -obvious from the scanty records of 
such nesting sites that these are unusual nesting sites, occupied 
presumably because of a general scarcity of usual nesting sites. 
With the growing tendency to cut down larger trees in urban 
and suburban areas in order to make room for expansion of 
(~ities, and attraction to such expanding areas of more' crows 
"rho have almost become parasites of man, such a state of affairs 
is not hard to visualise. Occasional occupation of unusual sites, 
presumably under similar circumstances, by a variety of Indian 
spec.ies of birds is a well known phenomenon recorded by a 
number of ,vorkers in the past (Holdsworth, 1872 ; Adam, 1873 ; 
Hume, 1889; Beethan, 1903;' Currie, 1916b, Barnett, 1918; 
Waite, 1920; Shuttleworth; 1921; Shipp, 1922; - Inglis, 1922; 
Prater, 1926; Bates, 1926; Biddulph, 1937; Mac Cann, 1941; 
Kingdon-Ward, 1949 ; Parsons, 1950 ; Inglis, 1951 ; Betts, 1954; 
George, 1957, to mention a few). 

Yeats (1934) has opined that the Rook returns to the same 
nest year after year. During the present study a number of nest" 
constructed chiefly of wires were observed to be occupied every 
year by the House Crows. It could not, however, be ascertained 
.if the ownership remained constant or changed every year, 
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Nesting material 

Sticks and twigs of small to medium size, and often thorny, 
are normally used in the construction of the outer structure of 
the nest by both the species of crowS. Metallic wires and strips 
of various kindS are also incorporated in the outer structure by 
the House Crow. A number of workers in tne past have also 
recorded this peculiaity of the House Crow (Hume, 1889 : 9 ; 
Baker, 1932: 16; Dewar, 1929: 27-28). A very interesting 
instance was recorded by Dewar (1905 : 26) of a pair of Bombay 
House Crows who stole gold and silver spectacle frames from 
an optician's showcase to build their nest with. My own obser
vations as well those of the above-mentioned workers confirm 
that metallic wires and strips are met with 0I.11y in the nests 
located in or around large cities where such objects are more 
easily available than the normal nest.ing material. Instances of 
other species of birds using metallic wires in their nest struc
ture in areas where pieces of wire were easily available have also 
been recorded; doves: Walsh (1924: 1055-1956), Red-vented 
Bulbuls : Lamba (1968b: 222-223). It follows, therefore, that 
these metallic articles are used primarily as a suitable substitute 
and not purposely with an intention to impart additional strength 
or glamour to the nest structure. 

The nest cavity is lined normally by grass roots, vegetable 
fibres, and animal (including human) hair by both the species 
of crows studied. Hume (1889: 9) mentions finding rags, Dewar 
(1929 : 27-28) pine needles, and Baker (1936: 16) an old cap in 
the lining of House Crow nests. None of these material was, 
however, encountered by me during the present study. The use 
of these material in the nest lining may perha,ps be due to 
scarcity of normal material or to individual fancy. 

Unlike some other passerine species (Lamba, 1963: 4; Sen 
Gupta, 1965) the crows do not add any additional material to 
the nest after its completion. Only minor adjustments of a 
unruly twig or root are undertaken during the occupation. 

Nest building 

Nest building, both in the House as well as the Jungle 
Crows, is a job primarily done by the female of the species, 
although both sexes gather the material. The share of the male 
House Crow in actual construction of the nest is very little, 
approxima,tely 5 to 10 0/o i, whereas that of the male Jungle Crow 



LAMBA : Breeding of Indian Crows 275 

is as much as 20% approximately. Ryves (1944) had suggested 
four major categories of birds based on the role of sexes in 
building the nest. Van Tyne and Berger (1959: 276) have added 
three more to provide the following list :-

1. Both sexeS build the nest. 

a. Male and female share more or less equally. 

b. Male builds dummy or cock nests. 

2. The female builds hut only the male provides the 
material. 

3. The female builds without the help of male. 

4. The female builds but both sexes gather the materials. 

5. The male builds but the female provides the materials. 

6. The male alone builds the nest. 

7. No nest is built. 

As may be seen, neither category 1 nor category .4 
precisely covers the situation met with in the Indian crows. -It 
falls generally under catagory 1. As th'e share of sexes is un
equal, female doing the major portion of construction, it is 
suggested that one more subcategory under category 1 should 
be recognised, that is, 

c. The share of the female is more than that of th'e male. 

It normally takes 7 to 17 days for a pair of House Crow 
and 7 to 21 days for a pair of Jungle Crow to complete the nest 
with lining and all. The pairs who start building early in the 
breeding season take comparatively longer time to finish the nest 
than the ones who start late in the Season. Considering the size 
of the nest and the amount of material which has to be collected 
for it, the crowS are rather fast workers. Small to medium size 
passerines are known to fmish a nest in 3 to 9 days; for 
example, Pycnonotus caler, 3 days (Dixit, 1963); Prothonotary 
\\1-arbler, 3.3 days (Walkinshaw, 1941); Myioborus miniatus 
(luranticus, 3-5 days (Skutch, 1945c) ; Cedar Waxwing, 5-6 da.ys 
(Putnam, 1949); Nec~arinia asiatica, 6-8 days (Bates, 1931 ; 
Dass, 1964) ; Dicrurus macrocercus, 5-10 days (Lamba, 1963b); 
Acridotheres tristis, 6-8 days (Sen Gupta, 1965). To finish such 
a large nest, complete with intricate lining, in 7 days (minimum 
time observed) is, therefore, quite a; creditable feat accomplished 
by the Indian crowS. 
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Eggs 

Laying pattern 

The laying pattern in Corvids appears to differ from species 
to species. Yeats (1934: 32) discovered that some Rooks laid on 
alternate days while some did so on successive days. Skead 
(19-5-2 : 440-441) found some Black Crows laying two eggs within 
the first 24 hours, and then laying regularly every day till the 
clutch was complete. 

Both the House Crow and the Jungle Crow lay one egg a 
day, at regular intervals of about 24 hours, usually in the morn
ings between 7 and 11 hours, till the clutch is complete. On rare 
occasions, however, as many as 48 hours may elapse between 
two successive layings. The normal egg-laying habit of crowS 
compares well with some of the other Indian passerines whose 
time and mode 'of laying has been recently studied (Ambedkar, 
~964; Sen Gupta, 1968; Lamba, 1968b). 

Clutch-size 

'A good deal of variation was observed in the clutch-size of 
both the House Crow and the Jungle Crow in my study area. 
It was noticed that the House Crow lays from 3 to 6 eggs per 
clutch which agrees with the recorded data on the subject. The 
average annual clutch-size varied from 3.8 to 4.1. The average 
clutch-size was largest (4.3 to 4.4) in the second quarter of the 
breeding season. Similarly, in the Jungle Crow it was observed 
that it laid 2 to 5 eggs per clutch. The average annual clutch
size varied from 3.4 to 3.5. The average clutch-size was largest 
(3.6 to 3.7) in the 1st quarter of the breeding season. Darling 
(in Htime, 1'889 : 7) has recorded the largest clutch (of six· eggs) 
of Jungle Crow from the Nilgiris b~t the smaller clutches . .(2 
eggs) of the species have only been recorded from Allahabad 
(Bingham in Hume, 1889: 6), Eastern Bengal (Cripps in Hume, 
1889 : 7) and Poona (Lamba, 1968a). 

The variation of clutch-size as noticed in the Indian crows 
at Poona as well as these recorded from elsewhere in India, is 
true of most avian species allover the world, though a few 
species invariably lay the same number. Geographical variations 
of clutch-size have been reported in several Central American 
,(Skutch, 1949, 1954), African (Moreau, 1944) and European 
(Lack, 1947-1948) birds. Annual fluctuation in the average clutch-
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size on account of scarcity or abundance of food (Elton, 1942) 
and scanty or ample rainfall (Lack, 1947-1948; Gilbert, 1936) 
has also been recorded. 

The regulation of clutch-size in birds has been attributed to 
a number of environmental, physiological and individual factors, 
such' 85:-

1. 'Covering or brooding capacity 

A bird lays as many eggs as it can cover with its brood patch. 

2. Danger or Mortality 

The size of the clutch varies with the amount of danger to 
which the bird is exposed (Fo,x, 1899, cited by Romanoff 
and Romanoff, 1949: 67), or with the mortality rate of the 
species. 

3. Availability of food 

Abundance of food in the breeding area induces the birds to 
lay la,rger clutches (Schneider, 1928; Elton, 1942; Moreau, 
1944). Even quality of food available sometimes affects the 
clutch-size (Kluijver, 1933). 

4. Physiological capacity 

The number of eggs laid is limited by the physiological 
capacity of the bird. Even the age of bird is known to affect 
the clutch-size. Thus, first year birds lay smaller clutches 
than the older individuals (Ruiter, 1941; Kluijver, 1933; 
Wissel, 1927). Very old individuals also tend to have 
reduced clutches (Jourdain, 1925). Sometimes, an individual 
bird which lays an unusually large or an unusually small 
clutch on one occasion tends to do the same on other 
occasions too (Lack, 1947-1948). 

5. Feeding capacity 

Clutch-size for most birds represents the largest number of 
young that the parents can feed (Lack, 1954). 
On the basis of the present study, it is not possible to single 

out anyone of the above-mentioned factors as solely responsible 
for the determination of clutch-size in the crows in my study 
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area. Perhaps a combination of more than one of these factors 
is at work. 

Colour of the eggs 

The ground colour and markings, size and weight of eggs 
vary considerably not only in the eggs of various clutches but 
also in the various eggs of the same clutch, both in ~orvus 
splendens and in Corvus macrorhynchos. 

The ground colour of eggs of both th'e species" of crows is 
bluish green (or sea green), those of Corvus macrorhync/zos 
being slightly deeper than those of Corvus splendens. Hume 
(1889 : 12) mentions bright blue and pure pale blue eggs of 
Corvus splendens. None of the numerous subsequent workers 
·has reported. such eggs, nor have I come acroSS any during th'e 
course of this study. It is, therefore, assumed that Hume's 
(1889 : 12) eggs were perhaps extremely rare freaks or 
represented cases of mistaken identity. The markings consist of 
blotches, specks, spots and strea'ks of purple, dull reddish' brown, 
sepia; gray and neutral tints. 

Size of the eggs 

Sixty-three eggs of Corvus macrorhynchos measured on an 
average 42.00 mm X 28.6 mm, maximum 47.0 X 29.5 mm and 
42.0 mm X 30.5 mm, minimum 36.0 X 28.5 and 42.0 X 26.0 mm. 
l'hese measurements are somewhat different from Baker'S 
(1932 : 10) of sixty eggs which measured on an average 
a8.0 X 28.1 mm, maximum 47.0 X 29.8 mm and 42.0 X 30.2 mm., 
and minimum 36.3 X 29.0 mm a'nd 42.4 X 26.3 mm. 

Two hundred and sixteen eggs of Corvus splendens 
measured on an average 38:5 X 26.1 mm."maximum 44.0 X 27.0 
and 41.0 X 29.0 mm., and minimum 30.0 X 25.0 and 
32.0 X 24.0 mm. These measurements too disagree slightly with 
Baker's (1932: 18) average of two-hundred eggs, 37.2 X 27.0: 
maximum 44.1 X 27.4 and 41.1 X 29.1 mm.; minimum 
30.4 X 25.4 and 32.0 X 23.0 mm. 

Weight 

The weight of eggs too, like colour and size, varies greatly 
even in the eggs of the same clutch. The" -eggs of Corvus 
splendens weigh from 9.5 to 14 grams (average of 216 eggs ;:D 
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11.65 grams) and that of Corvus macrorhynchos from 16.5 to 
20.5 grams (average of 63 eggs = 18.39 grams). The average 
maximum and minimum ,veights per clutch ,vere found to be 
12.3 and 10.1 grams respectively for Corvu~ splendens, and 18.83 
and 17.87 grams respectively for Corvus macrorhynchos. I have 
not been able to trace any published record of weights of the 
£'ggs of Indian cro,vs. 

Incubation 

Commencement 

Both Corvus splendens and Corvus macrorhynchos start 
sitting over the eggs ,vith the laying of the first one. As no 
thermocouples ,vere available it could not be ascertained directly 
if incubation really began ,vith the laying of the first egg, 
because Some birds have been kno\vn to sit on eggs without 
applying heat to them (Van Tyne and Berger, 1959: 293). But 
the hatching pattern does indicate that incubation begins with 
the laying of the first egg. It ,vas noticed t1hat the second egg 
hatched after an interval of 12 to 24 hours of the first egg. This 
beginning of incubation ,vith the laying of the first egg in the 
two Indian cro,v'S is quite consistent ,vith some oth'er Corvids 
reported from other parts of the \vorld (Yeats, 1934 : 43 ; Skead, 
1952: 441 ; '"'an Tyne and Berger, 1959: 294). 

Share of .tIle sexes 

In Corvus splendens it ,vas observed that both the male and 
the female take turns in incubating the eggs during the day 
time, but the female alone incubates during the night. Skutch 
(1957) has suggested that incubation by both sexes was the 
primitive method among birds~ In the case of Corvus macror
bynchos if ,vas noticed that female alone incubated during the 
day as ,veIl as the night. The incubating behaviour of Corvus 
macrorhynchos agrees ,vith that of the other Corvids (Van Tyne 
and Berger, 1959: 50,7) It, therefore follo,vs that as far as 
incubation is concerned Corvus splendens follows a primitive 
pattern as compared to Corvus macrorhynchos and many other 
corvids. 

Period of incubation 

For the determination of the period of incubation Nice's 
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(1954) method of calculation from the laying of the last egg to 
the hatching of th'at egg was followed. The incubation period of 
Corvus splendens. was found to be 15-17 days during th'e present 
study at Poona. FroJQ. Vellore (N. A:rcot, Madras) Lamba 
(1963a ~ 128) has recorded the incubation period of this species 
from 16-17 days. Similarly, the incubation period of Corvus 
marrorhynchos ,vas noticed to be 18 to 20 days at Poona during 
the present study, ,vhereas at VeIl ore in 1956 it ,vas found to 
be 17 to 19 days (Lamba, 1965a: 431). 

Several theories have been put for"rard by a number of 
,vorkers to explain the differences in the length of incuba,tion 
time in various orders of birds as ,veIl as in individuals of the 
same species. Nice (1954) h'as contended 'rate of development 
of the embryo' to be the most critical factor in the determina
tion of incubation period. Several others (see 'Tan Tyne and 
Berger, 1950: 296) h'ave commented that long incubatioh and 
nestling periods are found in birds that are relatively safe from 
predation and other damages. Skutch (1954: 31) found th1at in 
Tyrant Flycatcher the less accessible the nest, the slo,ver the 
development of th'e eggs and young. At poona cro'vs eggs are 
collected by some people to make 'Kajar which' is supposed to 
be good for eye sight ,vhereas at Vellore no such interference 
was observed. The slight difference in the incubation periods at 
Poona and Vellore birds may, therefore, be due to slight 
difference in temperature that has an influence on the inherent 
rate of embryos' development and differences in the -safety of 
the nests at the t,vo places. The periods of incubation of both 
the Indian crows i.e., 15-17 da,ys in the House Crow and 17-20 
days in the Jungle Cro\v compare ,veIl with other corvids i.e., 
18 day incubation period of the Rook (Yeats, 1934: 57), and 
18-19 days of the Black Crow (Skead, 1952: 442). 

In the course of the present study at Poona, in two nests 
of Corvus splendens \vhere the eggs did not hatch' out, th'e birds 
,vere observed to incubate for 30 and 41 days before deserting. 
i\ t Vellore in 1956 (Lamba, 1963 : 128) two pairs of this species 
'v ere observed to incubate for 27 and 30 da,ys before 
deserting the clutches that did not hatch out. Similarly, during 
the present study at Poona in three nests of Corvus macror
hynchos, in ,vhich the eggs did not hatch, the incubation went 
on for 28 days, 31 days and 32 days before desertion; ,vhereas 
~t Vellore in 1956 (L'amba, 1965 : 430) one p~ir of this species 
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,vas found to incubate for 29 days before it gave up a clutch 
that did not hatch. 

In a fe\v other passerine species too, it has been noticed 
that th'e birds tend to incubate longer, about t,vice the normal 
period, before they desert the clutches that fail to hatch' (Emlen, 
1941, 1942 ; Nice, 1943 ; Berger, 1953 ; Sowis, 1955). 

The young 

The young of both Corvus splendens and Corvus macror
hynchos hatch out one after the other at intervals of 24' hours 
or so, more or less in the order "in ,vhich the eggs are laid. The 
first and second eggs in C. macrorhynchos may sometimes hatch 
on the,same day at an interval of not less than 12 hours. It has 
been suggested by some \vorkers that this h'atching of eggs over 
a period of several days, aids in protecting the clutch and brood 
from predators (see ,ran Tyne and Berger, 1959 : 294) ; but Lack 
(1947 : 325) believes that it is an adaptation "to bring brood size 
and available food supply into correspondence" The' hatching 
Success of Corvus splendens and e. macrorhynch'os works out 
as 93.5 %1 and 80.2 % respectively at Poona whereas at Vello~e 
it was 86.9 %' (Lamba, 1963al

: 12S) and SO.S%l (Lamba, 1965a: 
431) respectively. A comparatively higher rate of hatching 'in 
C. splendens is perhaps a natural selection to survive the loss 
of young on account of parasitisation by th'e koel. 

Th'e nestling of both the species of crows studied are nidi
colous. The colour of the mouth cavity and th'e tongue of nestl
ings in both the species is bright red and presumably serves the 
same purpose as the elaborate directive marks of the mouth' 
cavities of some of the other species (Swynnerton, 1916). 

The average daily gain in weight during the first two weeks 
by four nestlings each of Corvus splendens and C. macrorhynchos 
js more or less their own weights at the time of hatching. 

Although there is a marked difference in weights of the 
various nestlings of a, brood on account of asynchronous hatch
ing, it does not make any substantial difference in the general 
development of the body. Both in Corvus splendens a.nd Corvus 
macrorhynchos, the eyes open on the 5th/6th day, the feathers 
(~1:lt the skin on 6th day and the fear complex develops in 'the 
2n~ week. And, all the nestlings of a brood are mor~ Qr less of 
similar weight ~t t4~ ~i;me of leaving the nest, 
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Nestling period 

The length of the nestling period at Poona for Corvus 
splendens is 26 to ;31 days (average 28.5 days). From Vellore 
uJso it has been rec~rded as 4 \veeks (Lamba, 1963a: 130). The 
length of the nestling period at Poona' for Corvus macrorhyncllos 
is 31 to 36 days (average 33.65). The nestling period in both 
the species is slightly more than Ii times the incubation" period. 
There appears to be no set ratio bet,veen these t,vo periods in 
various avian species. The nestling period may be shorter., ~s 
long as, or even more than twice the incubation period, depend
ing upon the species of birds (Skutch, 1945 : 34 ; ,ran Tyne and 
Berger, 1959': 301) 

Nesting success 

The nesting success of Corvus splendens at Poona is found 
to be 54.7 0/0 , that is, about the same as reported from Vellore 
(Lamba, 1963: 130). The nesting success of Corvus mqcror
hynchos at Poona is noticed to be about 62%', ,vhereas from 
,TeIlore (Lamba, 1965a: 431) it has been recorded as 66 %

'. The 
difference in the percentage of th.e nesting success in the t,vo 
places is obviously a result of lesser nestling mortality at 
\rellore in that particular year. 

Brood parasitism by Indian Koel 

The koel, E.udynamys scolopaceus, lays mainly in the nest 
of Corvus splendens and occasionally in the nest of Corvus 
macrorhynchos. 

Stra1tegy employed in egg laying 

Dewar (1906) was perhaps the first ornithologist to pro ... 
pound the theory that the male and female koels employ a well
planned strategy to lay in the nest of the ever-vigilant House 
"Crow. He (Dewar, 1909: 219-220) ,vrote: 

"N eedless to say, the Indian grey-necked cro,v is not the 
bird to be bluffed out of its nest by an ass in a lion's skin in 
the shape of hawk-like cuckoo. If the hen-cuckoo went up 
threateningly to a cro,v and tried to enter the nest, the crow 
,vould probably remark, 'Very sorry, ma'am, full inside, try out
side' It therefore becomes necessary for the koels to resort to 
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artifice. The female, ,,,,ho is inconspicuously coloured, remains 
in the background, ,vhile the sho,vy black cock bird sw~ggers 
up to the cro,v's nest upon ,vhich the pair have designs. As a 
rule, the sight of an adult male koel drives a cro,v almost lllad 
,,·ith fury. 

"Nothing is commoner in India than the sight of a couple 
of cro\vs chasing a koeI. Indeed, the cuckoos are most unpopu .. 
lar ,vith birds of all classes. They are the outla,vs of the bird 
,vorld ; so they usually keep ,veIl to cover. When they do ven
ture into the open they usually make a \vild dash, like that of 
a boy from one 'base' to another ,vhen playing at rounders. 

"Upon this occasion, ho,vever, the koel turns his unpopu
larity to account. If the sight of him is insufficient to provoke 
the cro'vs at the nest to give chase, he begins to insult them. 
'Call that thing a nest ?' he says mockingly. "Vhy, if I could not 
raise up a mQre respectable structure than that I ,vould lay my 
eggs in some other bird's nest' The cro,vs, of course, will not 
tolerate this kind of thing. They give chase. 

"N O\V, in a race bet,veen a koel and a cro\v the latter. has 
llbout as much chance of 'vinning as cart-horse v.rould have if 

pittied against a Derby "rinner. The koel, ho\vever, is content 
to keep just ahead of his corvine pursuers; thus he lures them 
from the nest, and mean,vhilc his mate is placing her egg in it. 
'Vhen the male bird hears his ,,,,ife's voice he knows that the 
foul deed is done, and so puts' on a spurt and leaves his pursuers 
far behind, screaming as he disappears from vie,v: 'Get back 
to the nest, you blockheads, the eggs are g~tting cold' 

"The cro'vs realise that this is really their most sensible 
course. On their return they fail to recognise the prank ,vhich 
has been played upon them; and so hatch out the strange egg 
along ,,,ith their o,vn. But the curious thing is that ,vhen the 
young koel is hatched, its foster-parents do not 'vring its neck, 
but tend it most carefully" 

Since then numerous other "Yorkers, like the author (Lamba, 
1963 : 131) preferred to a~cept this theory on circumstantial 
evidence. I-Io,yever, Dharmakumarsinhji (1954 : 136) has observed 
the actual act of the female koel slipping in the crow's nest 
,,,hen the o,vners ,vere busy chaSing the male koel -a,vay: But, 
during the present study, I have observed the female koel laying 
in the nests of both the species of cro\vs at the grey dawn, taking 
ad\rantage of poor viSibility and temporary absence of th~ 

incubating female, without any help \vhatsoever from the male. 
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These observations coupled witIl my earlier observations induce 
me to believe that:-

1. The koel has no definite and ,veIl worked out strategy 
to dupe the cro'vs. The female koel takes advantage of 
every possible temporary absence or distraction of crowS 
from their nest to lay her egg, making full use of her 
colour which harmonizes ,vith the surrounding at early 
dawn to accomplish the act. She is equally alive to the 
chances offered by crowS while they are actively chasing 
another male or female koel during the daytime. 

2. The House. Crow hates the sight of both sexes of the 
koel because they sometimes catch the female redhanded 
entering the nest, and because of poor visibility of the 
early dawn they are often confused about the colour, 
that is, of sex of the intruder. Unforgetful as the H'buse 
Crow is it never fails to chase a\vay any koel, male or 
female, found in the vicinity of it's nest thereafter. 

My belief is further strengthened by the following facts and 
reasoning :-

1. Although practically sixty years have passed since the 
strategy theory was first advocated (Dewa.r, 1906: 219-· 
220), not a single ornithologist, with the possible excep
tion of Dhannakumarsinhji (1954: 136, who mentions 
about seeing a "pair of crows chaSing a male. koel while 
the female entered the nest" but does not say if they 
,vere of a pair) has been able to confirm it by actual 
observation. 

2. The authors of the strategy theory have taken it for 
granted that the House Crow hates the sight of the 
(male) koel ,vithout giving any specific reasons, presum
ably assigning it to instict. Had it been so, how the 
felnale koel ,vho does not provoke the cro\vs gets So of len 
(Hume, 1890: 39-3; Anderson in Hume, 1890: 394; Butler 
in lIume, 1890 : 395; Dharmakumarsinhji, 1954: 136 : 
MacDonald, 1960 : 131; Lamba., -1963: 131) assaulted by 
the House Cro,v? or, how is the Jungle Cro\v who does 
n~t go after the koel gets duped? I 'vonder how far it 
will be correct to assume that the nature that has been 
kind to one species of host (House Crow) by bestowing 
upon it this useful beneficial instinct of hatred for para
sites has been unkind to the other species of host (Jungle 
Cro,v) by denying the same to them. On the other hand, 



LAMBA : Breeding of Indian Crows 285 

it is logical to assume that this hatred or dislike or 
animosity is due to the inherent cunningness, vigilence 
and unforgetfulness of the House Crow (who often 
catch a koel redhanded entering the nest and never for
get to chase any \vhen seen after\vards) and due to a 
partial absence of these qualities in the Jungle Crow. 

3. Birds generally prefer to lay in the mornings. Since the 
koel becomes active very early in the mornings, it is only 
natural to assume that they prefer to lay very early in 
the moning. This time of laying also help them in 
successfully camouflaging their actions. 

It has also been slJggested by a number of earlier workers 
that the koel removes one of the crow's eggs at the time of lay
ing its o,vn or subsequently if i! gets the opportunity. Butler 
(one of Hunle's correspondents) \VaS perhaps the first to suggest 
such a possibility. He (Butler in Hume, 1890: 395) writeS: 
"When the hen bird lays she often turns some of the crow's 
eggs out of the nest, as I have several times exa,mined crow's 
nests and found three or four eggs one day, and on examining 
them a day or t"ro later have found some of the crow's eggs 
missing and koel's eggs in their place." De\var, a quarter of a 
ccntuary later 'conducted a number of experiments to study and 
establish the paraSitic nature of the koel. He (De"rar, 1907 : -7~1) 
states: "I consider it proven that the koel undoubtedly des
troys or tries to destroy some of the crow's eggs, it findS in the 
nest. My idea is that given the opportunity, the koel "rill destroy 
all the cro,vs eggs. Unfortunately there ,vas So much tempering 
with the nest that came under my observations that the evidence 
on this point, and indeed on most points, is not so conclusive 
as I could ,yish." Baker (1934: 359) also obliquely suggests the 
same by saying: "Also from ,vatching certain crows nests 1 
knew that \vhere one day there have been so many crow's eggs, 
·the same day later there has been one cro\v's egg less and one 
koel's egg more though this ,vas n9t al\vays the case." Although 
I have been thrice a ,vitness to the actual laying of the koel 
yet, not e\Ten once, have I seen the koel removing or destroying 
any of the cro,v's eggs at the time of laying her own. The 
argument that it did not possibly have sufficient opportunity at 
the tinle of laying and might have destroyed one or ·more of 
cro\v's eggs afterwards is effectively countered by subsequent 
observations of all the three nests ,vhere no eggs were missed 
and the koel's questionable abiljty to differentiate her own eggs 
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(\vhich she does not even see at the time of laying or immedi
ately after,vards as she is an infernal hurry to get a,vay) from 
that of the cro,v's at subsequent visits. I am, therefore, of the 
vie,v that the koel does not tamper with the contents of crow's 
nest at the time of laying her egg. Taking into consideration the 
difficulties the female koel has to ~urmount for laying, subse
quent visit to the same cro,v's nest to destroy crow's egg is an 
f.'xtremely remote possibility. The disappearance of one or more 
of cro\v's eggs from a nest under observation is more often 
than not the act of some urchin of the locality who happened 
to be a witness to one of the o'rnithologists's regular visits. 

N estUng behaviour 

The young koel, unlike other young cuckoos, does not 
eject the eggs or young of the host-species. This fact was 
recorded as early as 1907 by De,var. The only unfair advantage 
the young koel takes is that it emerges a little earlier than its 
foster brethren and by the time they hatch out she is already 
hig enough to raise its neck oftener and higher to draw the 
attention of the foster parents as they arrive at the nest with 
food. The young koel seems to have an insatiable hunger and 
goes on greedily devouring large percentages of the food 
brought by the cro,vs, depriving the young cro\vs of their 
legitimate share of the much needed nourishment during the 
critical first 'veek. As a result, all but one, occasionally two, 
young crows die of starvation ,vhen their parents are fostering 

. a koel nestling. When the number of young koels happens to be 
two rarely does a young cro,v survive. 

Parent koe['s bel1aviour 

The koel, after having laid her egg in a. crow'S nest, forgets 
all about it .. The common belief prevalent in the Punjab that 
the koel keeps in the vicinity of the nest in ,vhich it has laid 
and takes charge of its youPg as soon as it leaves the nest, has 
So far found support only from Hume. He (Hume, 1890 : 393) 
'vrites "One curious fact remains to be noticed. I have never 
Seen cro,vs feeding fully fledged koels out of the nest, ,vhereas 
I have repeatedly ,vatched adult female koels feeding young 
ones of their o,vn species. I am pretty nearly convinced that 
after laying their eggs. the female keep some,vhere about the 
locality and take charge of the young directly they can leave the 
nests." 



Records of th,e Zoological Survey 01 India 

LAMBA PLATE VI 
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Fig. 1. rhe house sparrow, Passer domesticus (Linnaeus) perching near 
the ,crow's nest. Fig. 2. Parent house crows feeding the nestlings. 
Fig. 3. The house crow appears to announce its territory,. Fig .. 4. About 
72 hour old house crow nestling. Fig. 5. Male house crow staying near 
the nest on guard duty during incubation. Fig,. 6. The jungle crow nest 
on a verticai fork of a tall tree. 
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Ho,vever, no subsequent ,Yorker, including myself, have 
ever come across an adult female koel feeding a young koel. 
Dixit (1968) ~ has ho\vever suggested such a possibility on the 
basis. of a single accidental observation of a, female koel 
approaching a House Cro\v's nest, ,vith gro,vn up young, holding 
an insect in its beak. He also observed the female koel feeding 
push them out of the nest. 
the largest nestling and pecking the other nestlings trying to 

SUMMARY 

1. The cro,Ys are selected for study on account of their 
close association ,vith man amounting to virtual parasitism. 

2. Koel is included in the studies because of its brood 
parasitism on cro,vs, the main subjects of study. 

3. Previous ,york on the breeding behaviour of the three 
~pecies is traced right from 1862 to date. 

4. The study "l"as conducted in nature in and around 
I)oona. Some birds ,vere caught ,vith mist nests and marked 
(ringed) for specific observations. C'bservations ,vere made from 
improvised canyas hides and interior of parked vehicle. Nesting 
activities ,vere ,vatched through field glasses. 

5. Contents of the nests ,vere observed by climbing the 
nesting tree or reaching the nest by a bamboo ladder; and ,vith 
the help of tree climbers. 

6. Selected nests ,vere visited at regular intervals for 
specific observations. 

7 Some nests, eggs and young ,,,"ere brought to the labo
ratory for recording descriptions, measurements, ,veights, etc. 
Vernier callipers ,vas used for taking measurements of the eggs. 
t"'or 'veighing eggs and young, analytical balance ,vas used in 
the laboratory, and letter balance in the field. 

8. The area of study (Poona) is situated on the northwest 
of Deccan Plateau, east of the Western Ghats on latitude 18"30 
north and longitude 73°53 east at a height of 490 metres above 
MSL, on the banks of the Mula-Mutha rivers. It enjoys a mild, 
pleasant and invigorating climate ,vith a large diurnal range of 
temperatures. It has three lllarked seasons: cold-November to 
February, hot-March to May, and wet June to October. 

9. The monthly mean of daily minimum temperature at 
PooIia ranges from 11.7°C. in December-January to 23.1°C. in 
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June, while th'e mean of daily maximum ranges froin 27.6°C. in 
August to 38.3°C. in April. 

10. South'-west monsoon is the main source of rainfall at 
,Poona. Average annual rainfall is 26.49" (662.25mm.). Humidity 
rises in May and June at Poona. 

11. Poona gets westerly breeze throughout the year except 
(lctober which is a month of variable winds, from November to 
Jc"ebruary it also gets easterly breeze, during the day. Poona gets 
the evening "'''NW sea-breeze also from February to mid-May. 
Thunder-storms occur in Poona in the months of April-May, 
lnorning fog (occasionally) and the de,v appears from October 
to February. 

12. Both the House Cro,v and the Jungle Cro,v breed at 
Poona annually for short durations of 31 to 4 months (C. 
n1acrorhyncllos from end of February to middle of May and C. 
splendens from late April to early July). Some earlier workers 
have recorded both these species breeding twice a year in other 
parts of the country. 

13. The Jungle Cro,v starts breeding by the end of Febru~ry 
wh'en the days are lengthening and the temperature is in
c,reasing at Poona. The House Crow starts breeding by the 
later hallf of April, i.e., at the height of the hot season and when 
the relative humidity is increasing. 

14. Both the species of crows breed during the period when 
suitable food for their young is in abundance. 

15. Both the species of crows and the koel pair up annually 
only for the short duration of breeding season. The pair forma
tion takes place before the territory is established. 

16. Crows recognise their o,vn species by association with 
the parents. 

17. The recognition of species in koel is hereditary. 
18. Crows recognise their mates at nesting stage, through 

visua·l and auditory cues. 
19. The sexual bond in cro,vs is absolute whereas ip koel 

it is promiscuous. 
20. Courtship in both the species of crows involves several 

ch~racteristic behaviour like head tickling, hilling and spooning. 
21. CopUlation in cro,vs usually takes place inside the 

territory and during the nest buHding and laying stages. It is 
performed in the normal bird fashion. 

22. Corvus splendens sustains a territory which is inter-
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mediate between the types Band C of Hinde's catagories. 
Corvus macrorhynchos keeps Hinde's A type of territory. 

23. Both the species occupy the territory after the slection 
of the nesti~g site and defend it mainly for nesting site, nest, 
clutch and brood. 

24. Size of the territory (area of defence) in both the crows 
varies from 0.5 metres to 200 metres according to the nature 
and type of intruder. 

25. Whereas there is a well developed social defence in the 
House Crow, in the Jungle Cro\v only the two of a pair defend. 
1'he defence consists of \varning or alarm calls, pursuit and 
attack. 

26. The main function of the territory in cro\vs is to 
afford protection to nest, eggs and young. 

27 Normal nesting sites are forks in trees for both the 
species of cro,,,s. Other sites like telephone, telegraph and 
electric poles, brackets and \vires; ledges and nooks of 
buildings, etc., are unusal nesting sites selected for ,,,ant of 
normal ones. 

28. Whereas the female appears to have a greater say in 
the matter of selection of a site for nest in .Corvus splenliens, 
both the partners apparently have an equal say in the matter in 
Corvus macrorhynchos. 

29. Normal nesting materials for both the species of crows 
consist of sticks, twigs and various types of vegetable and 
animal fibres like, roots, grasses, leaf strips, human and animal 
hairs. 

30. Metallic strips and ,vires are sometimes used by the 
House Crow as substitutes on account of scarcity of the normal 
nesting material. 

31. Both sexes (of both the species) collect nesting mate
rials but the bulk of the construction is done by the female. 

32. House Cro\" takes about 7 -17 d!lYs to complete a nest. 
~rhe Jungle Cro,v does so in 7-21 days. 

33. The finished nest in both the species of cro\vs is a 
broad, shallow cup. 

34. Eggs are laid only after the completion of the nest by 
both the species of cro,vs. As many as four days may elapse 
bet\veen the completion of the nest and laying· of the first egg. 

35. Both the species of cro\vs lay one egg a day till the 
clutch is complete. Eggs are generally laid bet,Ycen 7 and 11 
hours in the morning by both the species. 
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36. The eggs in both the species are broad oval, bluish 
green in colour ,vith a variety of dark markings, like specks, 
spots, blotches, streaks, etc., ,vhich are more on the broader end. 

37. The eggs of the Jungle Cro,v are larger and heavier 
than those of the House Cra,v. 

38. In Corvus splendens the average a-nnual clutch-size 
varied from 3.8 to 4.1. The averag~ clutch-size ,vas largest (4.3 
to 4.4) in the second quarter of the breeding season. 

39. In Corvus macrorl1ynclzos the average an~ual clutch
size varied from 3.4 to 3.5. The average clutch-size ,vas largest 
(3.6 to 3.i) in the first quarter of the breeding season. 

40. In both the species of cro,vs the colour (ground and 
markings), size and ,veight of eggs varied considerably not only 
in the eggs of various clutches but also in the various eggs of 
the same clutch. 

41. Second eggs in both the species of cro\vs tends to be 
heavier than the first. 

42. Both the species of cro,vs are determinate layers. 
43. Whereas the House Crow starts incubating in right 

earnest with the laying of the first egg, the Jungle ero,v does 
not take it up seriously till the second egg is laid. 

44. Both in C. splendens and C. macrorhynchos the female 
does the incubation for the most p~rt. 

45. The Jungle ero,v female is often fed by the male while 
she incubates. 

46. Period of incubation is 15 to 17 days in the House 
Crow and 17 to 20 days in the Jungle Crow. 

47. Eggs hatch out, in both the species, one after the other, 
more or less in the order in \vhich they are laid. 

48. Hatching success during the period of study in the 
House Cro,v ,vas 93.51 %', and in the Jungle' Cro,v 80.20%. 

49. The young of both the species of crows are nidicolous. 
50. The body colour of' the ne,vly hatched nestlings in both 

the species is pink, the eyes are closed and very faint traces of 
do\\rn are present. 

51. 'fhe ,veight of hatchling in both the specie$ is slightly 
less (0.3 to 0.8 gram) than the egg (from \vhich they emerged) 
at the time of laying. 

52. Eyes of nestling of .both species open on 5th/6th day. 
53. Contour feathers cut the skin on 5th/6th day in the 

nestlings of both the species. 
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54. Fear complex develops early in the second "reek in 
the nestlings of both the species of cro'vs. 

55. The nestlings of both the species of cro,vS are fully 
fledged in about three ,veeks time. 

56. In both the species both sexes bring food for and feed 
the young. The peak of feeding activity is reached on the 8th/' 
~th day of hatching of the first chick and is maintained for 5/'6 
days. As the young gro,v and are capable of s,vallo,ving more 
and comparitively solid food the feedings become less frequent. 
Food consists chiefly of kitchen scraps, animal and vegetable 
matter. 

57. Both sexes carry out nest sanitation in C. splendens 
and C. macrorhynchos. 

58. 'Vhereas the fledglings of C. splendens stay in the nest 
for 26-32 days, those of C. Inacrorhynchos stay for 31 to 37 days. 

59. The nestling mortality in C. splendens is very high 
mainly because of star,,'ation of young on account of koel's 
parasitisation. During the course of these studies it was found 
to be 41.4 %

'. The corresponding figure for C. macrorhynchos 
was 23.3 °/0'. Starvation and predation "rere the main causes of 
mortality in the latter. 

60. The kbel parasitises both the species of crows, but 
chiefly Corvus splendens. 

61. The koel breeds in Poona from mid-April to mid-July. 
62. Pair fornlation apparently takes place only for the 

duration of the breeding season. 
63. CourtShip consists of the male chasing the fema1t~ 

around tree tops and feeding her generally before or after coitus. 
64. Paired up koeIs are promiscuous in their sex life. 
65. Territory is claimed by the male. 
66. Both sexes defend the territory but only against th.eir 

own sex and o'vn species; opposite sexes are ,velcome in the 
territory. 

67 Defence consists of 'varning calls, threat display and 
combat. 

68. Although every possible temporary absence of the hosts 
from their nest is utilised by the koel for laying its eggs in 
their nest, generally they are laid very early in the morning, in 
grey da"rn before sunrise ,vhen the night incubating female 
(tro,v leaves the nest for a respite. 

69. A maximum of three eggs are laid in a single nest of 
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the host. The eggs are laid only after the host has laid one 01 

more of its eggs. 
70. At the time of laying the koel does not carry away or 

destroy any of crow's eggs. 
71. The koel's egg hatch out earlier, i.e., in 13 days as 

eompared to 15 to 17 days of the House Crow and 18-20 days 
of the Jungle Crow. Thus the young koel gets a start over its 
foster brethren and is al\\Tays the healthiest occupant of the nest. 

72. Roel nestling is nidicolous; body colour is light brown, 
eyes are closed, and faint traces of down are present. 

73. Koel nestling does not throw the eggs of fosters or its 
foster brethren out of the nest. 

74. Koel nestling stays in the nest for about four weeks, 
and follows its foster parents for a while even after lea,ving the 
nest. 

75. Parent koels do not take any interest in their egg or 
young after egg has been deposited in a, crow's nest. 

76. Incidence of parasitism by the koel was found to be 
about 10% in the House Cro,v and 0.5% in the Jungle Crow 
during present study. 
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REPORT ON A COLLECTION OF REPTILE FAUNA 

FROM SIMLA HILLS, HIMACHAL PRADESH 

By 

K. K. MAHAJAN AND H. P. AGRAWAL 

Zoological Survey of India, 
Central Regional Station, Jabalpur 

(a) General 

Since very little is known about the reptile fauna of Simla 
Hills, an attempt has been made here to place on record the 
varied forms of lizards and snakes available in the area. The 
earliest report on herpetological researches in Himalayas (Sikkim. 
and Nepal) and Assam was first published by Blyth2 (1851). 
Subsequently Giinther3 (1861) and WaIF' 8 (1907, 1911) published 
few papers on the subject and casually dealt with some reptilian 
collection of the Western Himalayas. Hora and Chopra4 (1923) 
made Some taxonomicall studies of Batrachia and Reptilia of the 
salt range, Punjab. Acharji an~ KriplanP (1952) studied a collec
tion of few species of reptilia and batrachia from Kangra and 
Kulu Valleys, Western Himalaya. Smith5

,6 (1935, 1943) hals 
recorded some species of lizards and snakes from this region in 
:Fauna of India volumes. 

The present report is on a collection made from variQl:ls 
localities of Simla Hills. (Districts of Bilaspur, Simla, Sirmour 
and Solan) during October, 1968 to September, 1973 by, the 
various tour parties from High Altitude Zoology Field Station, 

1 Acharji, M. N. & Kripalani, M. B. 1952. Rec. Indian Mus., 49 (2) : 
175-184. 

2 Blyth, E. 1851. J. asiat. Soc. Bengal, 20: 523. 
S Gunther, A. 1861. Proc. zool. Soc., London: 1-8. 
• Hora, S. L. & Chopra, B. 1923. Rec,. Indian Mus., 25 (4): 269-76. 
5 Smith, M. A. 1953. Fauna of British India includil1g Ceylon and 

Burma. Reptilia and AmphibiJa, 2, Sauria, xiii+440: 1, pl., 2 maps.
London (Taylor and Francis). 

6 Smith, 1\1:. A. 1943. Fauna of British India, including Ceylon and 
Burma. Reptilia and Amphibia, 3, Serpentes, ~ii+583: 1 map.-London 
(Taylor and Francis). 

7 Wall, F. 1907. Rec. Indian Mus., 1: 149-158. 
8 Wall, F. 1911. J. Bombay nat. Hisb. Soc., 21: 201-202. 
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Solan. Altogether 5 genera and 8 species of lizards and 12 genera 
and 19 species of snakes are reported. These represent further 
augmentation in the number of genera and species of lizards 
and snakes so far known from this region. Out of the 27 forms 
recorded here only 5 of lizards and 5 of snakes are on earlier 
records, the remaining (marked with an asterisk) are first 
records from the area. 

Himachal Pradesh is the part of the Indian Union ,vherc, 
one finds a common meeting place ~f t,vo faunal elements viz., 
l'alaearctic and Oriental. Where ever could have been possible, 
brief ecological observations and distribution is recorded under 
respective species. 

Abbreviations used 

Dist.-District; Coll.-Collector; Ex (s)-Example(s) ; Mm.
Millimetre; V.-Ventrals; C.-Caudals; A.-Anals; Alt.-Altitude. 

SYSTEMATIC ACCOUNT 

Family GEKKONIDAE 

1. *Hemldactylus retlculatus Beddome 
(The, Roc k Gecko) 

1870. Hemidactylus reticulatus, Beddome, Madras Month. J. med. Sci., 
1: 33. 

1971. Hemidactylus reticulatus, Sharma, Rec. zoo!. Surv. India, 63: 82. 

MaterialJ-l ex., Dharampur (Solan distt.), 22.iv.1972, ColI.: 
M. Chandra. 

Remarks.-The specimen was collected from rocky area 
under a stone. 

jlfeasurements.-Total length, 106 mm.; standard length 
66 mm. 

Distribution.-Himachal Prade.sh (first record) : As above. 

2. *Hemldactylus triedrus (Daudin) 
(The Daudin's Hemidactylus Lizard) 

1602. Gecko triendrus Daudin, Hist. Nat. Rept., Iv: 155. 
1971. Hemidactylus triedrus: .Sharma, Rec. zool. Surv. India, 63: 82. 

Material.-l ex., Gambhar bridge (Solan distt.), 7.ix.1971. 
ColI.: H. P. Agrawal. 1 ex., Nainatikkar (Sirmour distt.), 
28.vii.1972. ColI. : M. Chandra. 
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Remufks.-Total length, 59-111 mm.; standard length, 
36-51 mm. 

Distribution.,-Himachal Pradesh (first record) : As above. 

3. Hemidactylus brookil Gray 
(The house lizard or the house G,ecko) 

1845. Hemidactylus brooki Gray, Cat. Liz. Brit. Mus.,: 153. 
1971. Hemidaetylus brooki: Sharma, Rec. zool. Surv. India, 63: 81. 

Material.-2 exs., Swarghat (Bilaspur distt.), 21.viii.1972. 
CoIl. : K. K. Ma1ilajan. 

Remarks.-It is reported that the House Gecko occurs not 
only in houses, but also quite a\vay from buildings below stones 
in rocky area. Size: Length 125 mm.; standard length 55 mm. 

Distribution.-Himachal Pradesh (first record) : As. above. 

Family AGAMIDAE 

4. Calotes versicolor (Daudin) 
(Garden lizard: Bloodsucker) 

1802. Agama versicolor: Daudin, Rist. Nat. Rept., III: 395, pI. xlix. 
1972. Calotes versicolor: Sharma, Ree. zool. Surv. India, 63: 83. 

Material.-1 ex., Saproon (Solan distt.)" 14.iv.1969. Coll.: 
R. Kumar. 1 ex., Sadhupul (Solan distt.), lS.xi.1969. ColI.: 
M. Chandra. 1 ex., Sadhupul (Solan distt.), lS.v.1971. CoIl.: 
K. K. Mahajan. 1 ex., Kasumpti (Simla distt.), 25.iv.1972. ColI.: 
fl. P. Agrawal. 1 ex., Jakoo Hills (Simla distt.), 23.v.1972. ColI: 
1-1. P. Agrawal. 1 ex., Saproon (Solan distt.), 25.vii.1972. CoIl.: 
J/. R. JltJaikhuri. 1 ex., Gohal Village (Bilaspur distt.), 16.vii.1972. 
CoIl. : K. K. MaJzajan. 

Remarks.-Calotes versicolor is found on bushes and bare 
r.ocks. It is very much dreaded as a poisonous lizard. It is quite 
abundant during rainy season and proverbial colour manifesta
t.ion of this lizard (Girgit) is on its best during this period. 
Total length, 145-342 mm.; standard length 49-112 mm. 

Distribution.,-Himachal Pradesh'. As above. 

5. Agama tuberculata Gray 

1827. Agama tubereulata: Gray, zooz. J., III: 218. 
1951. Agama tubereulata: Acharji and Kripalani, Ree. Indian Mus., 

XLIX (2): 178. 
Malerial.-l ex.; Rajgarh (Sirmour distt.), 3.ix.1970. CoIl.: 

39 
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M. Chandra. 5 exs., Sara,han (Sirmour distt.), 29.vii.1972. ColI.: 
1J1. Chandra. 

Remarks.-Dodsworth1 (1913) has mentioned that the breed
ing period of this species commences from the month of May 
a.nd continues to the early part of August. During severe winter, 
they hibernate but some of them are occasionally seen basking 
in the sun on the bare rocks. In the summer months they are 
found in abundance. They live in holes and crevices in rocks. 
Total length, 221-421 mm.; standard length, 70-135 mm. 

Distribution.--Himachal Pradesh: As above. 

6. Agama agrorensis (Stoliczka) 

1972. SteZlio agrorensis: Stoliczka, Froc. Asiat. Soc. Bengal, p. 128. 
1951. Agama agrorensis: Acharji and Kripalani, Ree. Indian Mus .• 

XLIX (2): 179. 

MaJterial.-l ex., Arki (Solan distt.), 16.ix.1970. ColI: 
M. Chandro. 1 ex., Nangal Bhakra (Bilaspur distt.), 29.vii.1972. 
ColI: : K. K. lJfahajan. 

Remarks.-According to Smith (19-35) A. agrorensis has no 
doubt been derived from more widely distributed species 
tuberculata, and has progressed along the same lines. Total 
leQgth, 34b mm.; standard length, 111 mm. 

Distribution.,-Himachal Pradesh: As above. 

Family SCINCIDAE 

7 *Mabuya carin.ata (Schneider) 
(The Brahmini lizard) 

1801. Scincus carinata: part., Schneider, Hist. A mph., it: 183. 
1971. Mabuya carinata: Sharma, Rec. zool. Surv. India, 83: 84. 

MateriaJ.-·-l ex., Shoghi (Simla distt.), 11.ix.1970. CoIl.: 
Ill. Chandra. 1 ex., Kasouli (Solan distt.), 20.ii.1971. ColI.: 
H. P. Agrawal. 1 ex., Kasouli (Solan distt.), 24.vi.1971. ColI.: 
!tt. Ch,oodra. 1 ex., Naina Devi (Bilaspur distt.), 22.iv.1972. ColI: 
M. Chandra. 3 exs., Chhob (Simla dis~t.), 18.viii.1972. CoIl: 
fl. P. Agrawa'l. 

Remarks.-Total length, 61-77 mm.; standard length 
35-37 mm. 

Distribution.-l-Iimachal Pradesh (first record) : As above. 

I Dodsworth, P. T. L. 1913. J. Bombay nat. Rist. Soc. 22: 40. 
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Family V ARANIDAE 

8. Varenus bengalensls Boulenger 
(The common Monitor Lizard) 

1885. Varanus bengalensis: Boulenger, Cat. Liz. Brit. Mus., U: 310. 
1935. Varanus bengalensis: Smith, Fauna Brit. India, 2, Sauria: 402-403. 

Material.-l ex., Solan, 15.vii.1972. ColI. : Purchased. 1 ex., 
Saproon Khud (Solan distt.), 25.vi.1973. ColI. : M. R. Maikhuri. 

Remarks.-Total length, 1350-15.20 mm.; standard length, 
511-555 mm. One of the specimen ,vas found in the bushes. It 
was found digging the soil with its forelegs, and eating the 
earthworms. 

Distribution.,-Himachal Pradesh: As above. 

Subo:der SERPENTS 
Family TYPHLOPIDAE 

9. *Typhlops porrectns Stoliczka 

1871. Typhlops parrectus: stoliczka, J. Asiat-. Soc. Bengal, xi: 426. 
1843. Typhlops porrectus: Smith, Fauna Brit. India, 3, Serpentes. p. 46. 

Jlaterial.-1 ex., Saproon, Solan district, Alti. 1513.41 meters, 
22.v.1971. Coll. : M. R. lJ!}aikhuri. 

Remarks.-Blackish-brown above, paler below; snout, chin 
and anal region whitish. Snout rounded, strongly projecting; 
nostrils lateral; breadth of restral 1/3 thait of the head nasal 
incompletely divided; tail ending in a fine point. 18 scales round 
the, body. 

Distribution.-Himachal Pradesh: As above. 

10. *Typhlops braminus (Daudin) 

1803. Eryx braminus: Daudin, Hist. Nat. Rept., vil: 279 . 
• 1971. Typhl,ops braminus: Sharma, Rec. zool. Surv. India, 63: 86. 

lrlaterial.-1 ex., Saproon, Solan distt., Alt. 1513.41 meters, 
28.iv.1969. CoIl. : R. Kumar. 

Remarks.-Brownish-black above, lighter below; snout, 
anal-region and end of tail whitish. 20 scales round the body. 
This is a common blind snake with which earthworms are 
invariably confused by the local people. It can be eaSily collected 
during rainy season beneath the flat stones, flower-pots, logs of 
,,,"ood etc., which afford shelter to this defenceless and harmlcs~ 
serpent. 

Distribution.I-Himachal Pradesh: As above. 
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Family COLUBRIDAE 

Subfamily COLUBRINAE 

11. *Coluber fasciolatus Shaw 
(Banded racer) 

1802. Coluber jasciolatus: Shaw, Gen. Zool., iii: 528. 
1971. Coluber jasciolatus: Agrawal, J. zool. Soc. India, 22: 43. 

Material.-1 ex., Saproon, Solan District, Alt. 1513.41 meters, 
i.vii.1970. CoIl.: T R. Sharma. 2 exs., Gambhar bridge, Solan 
District, Alt. 1485 meters, 18.ix.1971. CoIl: H. P. Agrawal. 

Remarks.-Snout strongly projecting, head feebly distinct 
from neck; rostral large; 8 supralabials, 4th and 5th touching 
the eye. Scales smooth, in 21 rowS. A plucky and vicious snake, 
when molested it erects itself, and flattens the body behind the 
neck like a cobra, for which it is sometimes mistaken (Wall t

, 

1914) . 

12. *Elaphe prasina (Blyth) 
(Green tree Racer) 

1854. Coluber prasinus: Blyth, J. Asiat. Soc. Bengal, xxiii: 29l. 
1943. Elaphe prasina: Smith, Fauna Brit. India, 3, Serpentes, p. 143. 

lJlat~rial.-l ex., Solan, Alt. 1521 meters, 20.v.1973. ColI.: 
Sant Ram. 

Remarks.-Green above, the interstitial skin with black and 
white reticulations; upper hip and lower parts greenish-white. 
Snout twice as long as the diameter of the eye; internasals 
nearly as long as the preprontals; 9 subpralabials, 4th to 6th 
touching the eye. Scales in 19 rows, faintly keeled, except the 
outer 3 rows. V. 195; C. 94; A. single. 

Distribution.-Himachal Pradesh: As above. 

13. *Oligodon albocinctus (Cantor) 

1839. Corossella albocinc('a: Cantor, Proc. zool. Soc., London, p. 50. 
1943. Oligodon albocinctus: Smith, Fauna Brit. India, 3, Serpentes. 

p. 202. 

MaterialJ-1 ex., Kasouli, Solan District, All. 1650 meters, 
22.xii.19'72. ColI.: H. P. Agrawal. 

Remarks.-Bro\vn above with black cross-bars. 7 supra .. 

1 Wall, F. 1914. A popular ireatiese of the common Indian snakes. 
J. Bombay nat'. Hist. Soc., 23 (1): 34-43. 
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labials, 3rd and 4th touching the eye; 1 anterior temporal. 
". 182; C. 43. 

Distribution.-Himachal Pradesh: As above. 

14. *Oligodon arnensis (Shaw) 
(Kukri Snake) 

11.$02. Coluber arnensis: Shaw, Gen. zool., lii: 526. 
Materiall.-l ex., Simla, Alt. 2000 meters, lO.iv.1969. Coll.: 

l~. Kumar. 1 ex., Saproon, Solan District, Alt. 1513.41 meters, 
20.v.1971. ColI.: M. Chandra. 

Remarks.-Light brown above with black cross-bars; 
\vhitish belo,v; head ,vith 3 chevron-shaped marks. Hemipenis 
not forked, it is spinose. Seven Supralabials, 3rd and 4th touch
ing the eye. Scales in 1 7 ro,vs. V 186; C. 49'; A. 2. It is an 
active, voracious little reptile; cliiefly diurnal, it can inflate its 
body to a rema,rkable degree when excited. It appears to make 
its home for the most part in masonary, domiciling itself in 
Bungalows and out houses. 

Distribution.-Himachal Pradesh: As above. 

15. *Olilgodon cyclurus (Contor) 

1839. Coronella cyclura: Cantor, Proc. zool. Soc., London, p. 50. 
1943. Oligodon cyclurus: Smith, Fauna Brit. India, 3, Serpentes, p.202. 

Material.·-1 ex., Saproon, Solan District, Alt. 1513.41 meters, 
28.x.1972. ColI.: T R. Sharma. 

Remarks.-B.ro\vnish above; with black reticulations, uni
form whitish belo,v. 8 sup·ralabials, 4th and 5t~ touching the 
eye; a small subocular below the precular. Scales in 21 rows. 
V 211; C. 49. 

Distribution.-Himachal Pradesh: As above. 

16. *Oligodon taeni.iatus (GUnther) 

1861. Simotes taeniatus: Gunther, Prac. zool. Soc., London, p. 189. 
] 943. Oligodon 'baeniatus: Smith, Fauna Brit. India, 3, Serpentes, 

p.208. 

Material.-l ex., Taradevi, Simla District. Alt. 1800 meters, 
10.iv.1972. ColI.: H. P. Agrawal. 

Remarks.-Brown above, with our dark longitudinal stripes; 
whitish belo\v. 8 supralabials, 4th and 5th touching the eye; 
1 anterior temporal. Scales in 1 7 ro,vs. V. 152; C. 35. 
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17 *Ptyas mucosus (Linnaeus) 
(Oriental Rat Snake) 

\ 

1758. Coluber mucosus: Linnaeus, Syst. Nat., 10th Sdition, p. 226. 
1971. Ptyas mucosus: Sharma, Rec'. zool. Surv. India, 83: 87. 

Material.-1 ex., Saproon, Solan District, Alt. 1513.41 
lneters, 25.ii.1969. ColI. : R. K. Bhatnag,ar. 1 ex., Saproon, Solan 
District, 5.vii.1970. ColI.: K. R. Thakur. 

Remarks.,-Blackish brown above with black cross-bars on 
the posterior half of the body; yellowish-white below, the scales 
edged with black. Nostril large, between two nasals; internasal 
shorter than the prefrontals; 8 supralabials, 4th and 5th touch
ing the eye. Scales in 17 rowS; smooth. V. 195; C. 110; AI. 2. 
L'ocally it is known as "Dhaman". 

Distribution.-Himachal Pradesh: As above. 

18. Lycodon striatus (Shaw) 

1902. Coluber striatus: Shaw, Gen. zool., iii: 527. 
1971. Lycodon striatus: Tiwari and Sharma, J. zool. Soc. India, 

22: 112. 

MOJterial.-1 ex., Kiartu, Sirmour District, Alt. 1460 meters, 
5.xi.1971. CoIl.: M. Chandra. 

Remarks .-Brownish above with cr_oss-bars; on the 
posterior part the bars are narrower and closer; lower part 
,,:rhitish in colour. Snout projecting; loreal in contact with inter .. 
nasal, not touching the eye; 8 supralabials; scales in 17 rows, 
smooth. V. 167; C. 48; A. 2. It is timid in disposition. 

Distribution.-Himachal Pradesh: As above. 

19. *Natrix modesta (GUnther) 

1876. Tropidonotus modestus: Gunther, Proc:-zool. Soc., London, p. 232. 
1943. Natrix modesta: Smith, Fauna Brit. India, 3, Serpentes, p. 290. 

Materia/.-1 ex., Saproon, Solan District, Alt. 1513.41 
meters, 7 .ix.l 9'70. ColI.: L. S. Verma. 

Rel!larks.t-Brownish above with small black spots; lower 
parts whitish, the margins edged with black. A yellow stripe 
in each side of the head, starting from behind the eye and 
converging towards its fello,v on the neck. N otrils lateral; inter
nasals as long as the prefrontals; 9 supralabials, 4th, 5th and 
6th touching the eye. Scales in 19 rows, keeled. V~ 154; C. 110;
A. 2. 

Distribution.-Himachal Pradesh: As above. 
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20. *Natrix nuchalls (Boulenger) 

1891. Tropidonotus nuchalis: Boulenger, Ann. & Mag. Nat. Hist., 
(6) vii: 281. 

1943. Natrix nucha lis : Smith, Fauna Brit. India, 3, Serpentes, p. 284. 

Material.-1 ex., Nahra, Sirmour District, Alt. 1800 meters, 
1.vii.1972. ColI.: M. Ch,andra. 

Rema1rks.-Olivaceous above, pale greenish below. The 
scales on each side of nauchal groove enlarged and paired. Nos
trils lateral; in ternasals truncate anteriorly; 1 preocular; 6 supra
labials, 3rd and 4th touching the eye, 5th longest. Scales in 17 
rows, keeled except the outer row, which is smooth. V 153; 
C. 57. 

Distribution.-Himachal Pradesh: As above. 

21. Natrix pilscator (Schneider) 
(The Checkered-Keel back) 

1799. Hydrus piscator: Schneider, Rist. A mph., 1: 247. 
1971. Natrix piscator: Tiwari and Sharma, J. zool. Soc .. India, 22: 113. 

Material.-1 ex., Sap-roon, Solan District, Alt. 1513.41 meters, 
11.xii.1972. 'CoJI.: T R. Sharma. 1 ex., right bank of Yamuna 
River, Paonta, Sirmour District, 17.ix.1973. ColI.: H. P. Agrawal. 

Remarks.-Olivaceous above, with black spots quincuncially 
arranged, belly whitish. T'wo oblique black streaks, one below 
the other behind the eye. Nostrils directed slightly upwards: 
internasals much narrowed anteriorly, as long as the prefrontals 
1 preocular; 9 supralabials, 4th and 5th touching the eye. Scales 
in 19 rows. V 138; C. 87. 

Distribution.-Himachal Pradesh: As above. 

22. *Natrix stolata (Linnaeus) 
(Striped Keelback) 

1758. CoZuber stolatus: Linn., Syst. Nat., 10th Ed., 21.9. 
1971. Natrix stoZata: Agrawal, J. zooZ. Soc. India, 22: 42. 

Material.-1 ex., Sap-roon, Solan District, Alt. 1513.41 meters, 
4.vii.1970. ColI. : R. R. Sharma. 

Remarks .-Olivegreenish above with reticulated cross-bars 
intersected by two dorsolateral buff stripes; lower parts whitish. 
Nostrils directed upwards; internasals narrowed anteriorly and 
as long as the prefrontals. 8 supralabials, 3rd, 4th and 5th 
touching the eye. Scales in 19 rows, keeled; outer wor of scales 
is smooth. V 123; C. 63. 

Distribution.-" Himachal. Pradesh: As above. 
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Family ELAPIDAE 

23. *Bungarus caeruleus (Schneider) 
(Common Indian Kriit) 

1801. Ps,eudoboa caerulea: Schneider, Rist. A mph., i1: 284. 
1971. Bungarus caeruleus: Sharma, Rec. zool. Surv. India, 63: 89. 

Material.-l ex., Saproon, Solan District, Alt. 1513.41 meters. 
25.ii.1969. CoIl. : R. K. Bhatnagar. 

Remarks.-It is steel black in colour and has white linear 
arches acroSs the back; lower parts are white. 7 supralabials 
3rd and 4th touching the eye. Scales in 15 rows. V. 196; C. 45. 
In the dorsal region scales are hexagonal, caudals are entire. It 
is a timid snake and usually inoffensive. It is the only kind 
found allover India even south of the Ganges basis. 

Distribution.-Himachal Pradesh: As above. 

24. *Naja naja oxlana (Eichwald) 
(Indian Cobra) 

1831. Tomyrix oxiana: Eichwald, Zool. Spec., til: 171. 
1943. Naja naja oxiana: Smith, Fauna Brit. India, 3, Serpentes, p. 428. 

Material.-1 ex., Deoghat, Solan District, Alt. 1525 meters, 
20.vi.19070. ColI.: T R. Sharml(l1. 

Remarks.-Greyish-brow~ above, with dark transverse 
bars. The bars below the hood are darker than those on the 
body; valley whitish. It is ascellate, its hood does not expand so 
much ~s in spectacled variety. Poison fangs followed by a small 
tooth. Diameter of the eye little less than its distance from the 
mouth; nostril large; verticully elliptic; internasals as long as 
the prefrontaIs; 1 preocular in -contact with the internasal; 
3 post-oculars; 7 supralabials 3rd highest, 3rd and 4th touching 
the eye; temporals 2+3; '4th and 5th infralabials largest; two 
pairs of genials, the anterior larger than the posterior. Scales 
smooth', oblique, the outer 2 or 3 ro\vs larger than the .others. 
25th scales on the neck, 21 at mid body. \i 191;, C. 66. 

Family VIPERIDAE 

25. Echis carinatus '(Schneider) 
(Saw-scaled Viper or Phoorsa) 

1801. Pseudoboa carinata: Schneider, Hist. Amph., il: 285. 
1971. Echis carinatus: Sharma, Ree. zool. Surv. India, 63: 90. 



MAHAJAN AND AGRAWAL: Reptile Faunal of Sinl1a Hills 311 

Material.-l ex., Saproon, Solan district, Alt. 1513.41 meters. 
4.iv.1971. ColI.: K. R. Thakur. 

Remarks.-Greyish above ,vith a vertebral series of pale 
dark-edged spots; a cruciform shaped \vhitish mark on the top 
of the l1cad behind the eyes; 'Vllitish belo,v. Snout short and 
rounded nasal divided into a large anterior and small posterior 
portion a pair of internasals in contact \vith one another. Scales 
on the top of the head are small, imbricate and strongly keeled. 
11 supralabials, 4th is the largest. Scales in 29 rows, the t,vo 
()utermost ro,vs are the largest, the oblique series in 5 ro,vs. 
·V. 152; C. 27 

pistr,ibution.-Himachal Pradesh: As above. 

26. Trimeresurus albolabris Gray 

1842. Trimeresurus aZbolabris: Gray, Zool. Misc., p. 48. 
~943. Trimeresurus alboZabris: Smith, Fauna Brit. India, 3, Serpentes, 

p. 523. 

Material.-1 ex., Saproon, Solan District, All. 1513.~1 meters, 
15.v.1973. CoIl. : H. P. Agrawal. 1 ex., Solan, Alt. 1521 meters, 
20.vii.1973. ColI.: K. K. 11lahajan. 

Remarks.-Green above, pale green below, -upper lip pale 
green. Snout twice as long as the diameter of the eye. Upper 
head scales small subequal, smooth; internasals 3 times iarger 
than the a.djacent scales; 11 supralabiaJs, 1st united ,vith tlic 
nasal, 3rd largest; temporal scales small, feebly keeled. Scales 
in 21 ro,vs. V 160; C. 6"4. 

Distribution.-l-Iimachal Pradesh: As above. 

27 Vipera russelli (Shaw) 
(Russell's Viper) 

1797. Coluber russeZli: Shaw, Nat. Misc., viii: 291. 
1£171. Vipera russeZli: Agrawal, J. zoot. Soc. India, 22: 45. 

Material.-l ex., Saproon, Solan district, Alt. 1513.41 mcters. 
11.iv.1969. ColI. : R. K. Bhatnagal'. 1 ex., Solan, Alt. 1523 meters~ 
18.ix.1970. CoIl.: Brij LaZ. 

Remarks.-Light brown above, \vith 3 longitudinal series of' 
·oval spots; yello,vish white belo\v. Head distinct from neck, 
triangular in shape and covered ,vith small imbricate and 
keeled scales; head has large symmetrical dark bro,vn Inark~ 
ings. Snout is obtuse; nostrils are much bigger, pierced in the 
nasal. 10 supralabials, 4th and 5th are the largest. Scales iil 
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27 rows, strongly keeled, but the outer ro,v is smooth. V. 156; 
C.47 

Distribution.-Himachal Pradesh: As above. 

SUMMARY 

The present comprehensive account of reptiles of Simla 
lIills is based on collections made by the various tour parties 
from High Altitude Zoology Field Station, Solan. A total of 27 
species, comprising 8 species belonging to 5 genera of lizards 
and 19 species belonging to 12 genera of snakes are recorded. 
()ut of 27 species, 17 species are recorded for the first time 
from this area. 
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