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SIPUNCULA FROM THE ANDAMAN AND 
NICO BAR ISLANDS 

By 

BADRI PRASAD HALDAR 

Southern Regional Station, 

Zoological Survey of India, Madras 

INTRODUCTION 

Sipuncula of the Indian ocean have received considerable attention 
and 135 species and subspecies have been authentically recorded so 
far (Hal dar, 1970). 

However, the Sipuncula of the Andaman and Nicobar Islands 
are not so well known. Fifteen species of Sipuncula have been previ­
ously recorded from this area. These belong to 2 species of Sipunculus 
(Prashad, 1936), 3 species of Siphonosoma (Haldar, * 1970), 4 species of 
Phascolosoma (Haldar, 1970 and Johnson, 1971), 3 species of faraspidosi­
phon (Johnson, 1964 and Haldar, 1970) and 1 species each of the genera 
Themiste and Cloeosiphon (Haldar, 1970) and Phascolopsis (Johnson, 1971). 

The present work is based on the collection made by different survey 
parties of the Zoological Survey of India. The collections contain limi­
ted number of examples. The specimens examined are referred to nine 
species embraced in four genera, out of which six are new records 
(marked by asterisk) from the Andaman and Nicobar Islands. The 
list of species is as follows: 

Family SIPUNCULIDAE 

1 . Sipunculus lzudus Linnaeus 
2. S. robustus Kefeerstin 

*3. Siphonosoma (Siphonosoma) australe (Keferstein) 

Family PHASCOLOSOMATIDAE 

4. Phascolosoma andamanensis Johnson 
* 5. P. nigrescens Keferstein 
*6. P. pacificum Keferstein 
*7. P. scolops (Selenka & de Man) 

Family ASPIDOSIPHONIDAE 

*8. Paraspidosiphon klunzingeri (Selenka & de Man) 
*9. P. steenstrupii (Di esing) 

*Haldar, B. P., Proc. Intern. Symp. Biology of Sipuncula, Kotor, Yugoslavia, 
1970, p. 19 (Abstr.) 
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SYSTEMATIC ACCOUNT 

Family SIPUNCULIDAE 

SiPUDculus Dudus Linnaeus 

Sipullculus nudus Linnaeus, Systema Naturae, 12th. ed., p. 1078. 
Sipunculus nudus: Selenka et al., Semper's Reisen im Archipel der Philippinen, 
(2) 4( 1) : 92-93. 
Sipunculus nudus.· Shipley, Proc. zpol. Soc. London.t 57. 
Sipunculus nudus: Herubel, Bull. Mus. Hist. nat., 10: 563. 
Sipunculus nudus: Prashad, Rec. Indian Mus., 38 (2): 232-233. 
Sipunculus nudus tt Stephen & Robertson, Proc. R. Soc. Edinb., Sec. B, 64: 
432-433. 
Sipunculus nudus: Wesenberg-Lund, Bull. Sea Fish. Res. Stn. No. 14: 2. 

Material.-l ex., Aberdeen Bay, Port Blair, S. Andaman, K. K. 
Tiwari, 18.3.59; 1 ex., Galathea river entrance, Great Nicobar Islands, 
"coral sandy beach", A. Daniel, 23.3.66. '\ 

Description.-Total length 130-150 mm., maximum width 9-11 mm; 
Skin thick and dull-brown in colour. Longitudinal muscle bands 
31-33 and fused anteriorly in introvert region; ventral and dorsal re­
tractors arise from 2-6 and 8-12 longitudinal muscle bands respectively. 
Intestinal convolutions 19 and fixed to body wall by a number of fixing 
muscles; rectal diverticulum present. Proximal one-fourth of nephri­
di~ attached to body wall by mesenteries. 

Distribution.-lti the Indian Ocean: Gulf of Aden, Gulf of Aqaba 
(Eylath & Ghardaqa), Zanzibar (Mbweni, Mtoni & Pwakuu), Anda­
man & Nicobar Islands, Malacca and Christmas Islands. 

.. In other Oceans.-Kermadec Islands, Loyalty Islands, New Britain, 
Queensland, Ohina, Japan, East Indies, Philippines, Mediterranean 
Sea, North Sea, Lusitanian area, Atlantic coast of America, EngJish 
Channel and ''''est Indies. 

1865. 
1883. 

1905. 
1936. 
1941. 
1952. 

1965. 
1965. 

Sipunculus robustus Keferstein 

Sipunculus robustus Keferstein, Z. wiss. <,ool., 15: 412. 
Sipunculus robustus.· Selenka et al., Semper's Reisen im Archipel der Philippinen, 

(2) 4 (1): 97-99-. 
Sipunculus robmtus: Lanchester, Proc. zool. Soc. London, 1: 27. 
SipunIJulus robustus: Prashad. Rec. Indian Mus., 38(2): 233-235. 
Sipunculus robustus: Stephen, Scient. Rep. John Murray Exped., 7 (4): 402-404 
Sipunculus robustus.· Stephen & Robertson: Proc. R. Soc. Edinb., Sec. B. 
64: 433. 
Sipunculus robustus: Stephen, Bull. Sea Fish. Res. Stn. Israel, No. '17: 82. 
Sipunculus robustus.· Cutler, Cak. flRSTOM Oceanographie, 3(4): 56. 

Material.-l ex., Ross Island, East of Aberdeen Bay, S. Andaman, 
"lying in the sandy beach", H. C. Ray, 26.3.52; -1 ex., Corbyn's cove, 
Port Blair, S. Andaman, H. C. Ray, 21.3.52. 

Description.-Totallength 140-165 mm., maximum width 32-35 mm; 
in~rovert one-third of trunk ]ength; skin flesh coloured, bearing triangu­
lar scale-like papillae with apices directed downvvards in introvert 
region but shows rectangular areas in trunk region; longitudinal 
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muscle bands 26-28; ventral and dorsal retractors originating from 2-5 
and 9 .. 12 longitudinal muscle bands respectively; intestinal convolution 
consisls . of 14-16 spirals and fixed to body wall by many fixing muscles; 
tuft-like organ and rectal diverticulum present; nephridia short and 
hang freely into body cavity. 

Used as fisherman's bait in the Andamans. 

Distribution.-In the Indian Ocean: Timor, Singapore, Mergui 
Archipelago, Andaman and Nicobar Islands, Madras, Maldive Islands, 
Gulf of Oman, Red Sea (Melita Bay and Gulf of Zulu), Zanzibar and 
Madagascar. 

In other Oceans.-Japan, Queensland, New South Wale~, West 
Indies, Wallis Islands, Billiton, Amboina, Uwea, Upolu, Nusa-Land, 
Norway, Spain and Cape of Good Hope. 

SiphonosolDa (SiphonosolDa) australe (Keferstein) 

1865. Phascolosoma australe Keferstein, Nachr. Ges. Wiss. Gottingen., No.7: 197. 
1905. Sipunculus australis: Lanchester, ,Proc. zool. Soc. London, 1: 30. 
1912. Siphonosoma australis: Spengel, Verh. dt. zool. Ges., 22: 263. 
1936. Siphonosoma australe: Prashad, Rec. Indian Mus., 38(2): 237-238. 
1952. Siphonosoma australe: Stephen & Robertson, Proc. R. Soc. Edinb., Sec. 

B, 64: 435-436. 
1952. Siphonosoma (Siphonosoma) australe: Fisher, Proc. U.S. natn. Mus., 102: 400. 
1963. Siphonosoma australe: Wesenberg-Lund, Vidensk. Meddr. dansk naturh. Foren, 

125: 103. . 
1965. Siphonosoma australe: Cutler, Cah. ORSTOM Oceanographie, 3(4): 56~ 
1970. Siphonosoma australe: Ganapati & Subba Rao, Curro Sci., 39(1): 12-13. 

Material.-lex., Long Island, M. Andaman, "found crawling' 
below a stone", K. K.~ Tiwari, 25.1.59. 

Description.-Total 'length 200 mm., maximum width 10 mm; 
intr.()vert about one-fourth of trunk length, provided with more than 
50 rows -of hooks; longitudinal muscle bands 18-19; ventral and dorsal 
retractors widely separated from each other; nephridia open in front of 
anus and hang freely at posterior end. 

Distribution.-In the Indian Ocean: Zanzibar (Chwaka Bay and 
Mbweni), Durban, Off Kosi Bay, Madagascar, Gulf of Mannar, Visa­
k~apatnam Harbour and Penang. 

In other Oceans.-Fiji Islands, Lifu & Loyalty Islands, Sydney, 
Philippines, Amboina and Roscoff. 

Family PH~SCOLOSOMATIDAE 

Phascolosoma andamanensis Johnson 

1971. Phascolosoma andamanensis Johnson, J. Bombay nat. Hist. Soc., 68(3): 601-
603. 

Material.-5 exs., Little Andaman, "coilected. by breaking the 
coral rocks with hammer", B. P. Haldar, 17.3.71. 

Description.-Maximum length and width 62 mm. and 12 mm. 
respectively; fully extended introvert three-fourths as long C".s trunk; 
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colour not uniform throughout, dorsal side of introvert with several 
bands, bands dark brown at anterior region and light bro\vn near base 
but ventral surface white; anterior half of trunk white and posterior 
half blue while at posterior most. end white. Marked constriction pre­
sent at junction qf introvert and trunk. Proximal part of introvert. 
armed with hooks arranged in rings, number varying from 18 to 22; 
introvert bearing 18 to 20 finger-shaped tentacles at tip. Longitudinal 
muscle layer grouped into 18 to 20 rarely anastomosing bundles, muscle 
bands most prominent and clearly visible like ridges from point of origin 
of ventral retractors upto end of trunk but more flat and wider and have 
a tendency to fuse with skin from point of origin of dorsal retractors 
upto base of introvert. Dorsal and ventral retractors arise from 4th 
to 6th or 7th and 2nd to 5th longitudinal muscle bands respectively. 
Intestinal convolution having 22 spirals, coiling round a spindle muscle 
not attached to tip of posterior extremity but slightly behind it to body 
wall; polian vessel without villi; rectal diverticulum absent, anal aper­
ture situated on dorsal surface of trunk close to introvert-trunk cons­
trIctIon. Nephridia light brown, proximal halves attached to body 
wall by mesenteries. 

Distribution.-In the Indian Ocean: Port Blair (Andaman Islands). 

Phascolosoma nigrescens Keferstein 

.1865. Phascolosoma nigrescens Keferstein, Z. W;SS. Zool., 15: 424. 
1883. Physcosoma nigrescens: Selenka et al., Semper's Reisen im Archiptl der Philiph­

pinen, (2) 4 (1): 72-74. 
1895. Phymosoma nigrescens: Fishcer, Abh. Geb. Natulw" Hamburg, 13: 10-12. 
1903. Physcosoma nigrescens: Shipley, In Gardiner, Fauna and Geo.~raphy of the 

Maedive and Laccadive Archipelagoes, 1(2): 134. 
1904. Phymosoma nigrescens: Herubel, Bull. Mus. Hist. nat., 10: 563. 
1905. Physcosoma nigrescens: Lanchester, Proc. zool. Soc. London, 1: 30, 36. 
1912. Physcosoma nigrescens: Fischer, Mitt. naturh., Mus. Hamb., 30: 98. 
1913. PhyscosoTf'a . nigrescens : Fischer, Ibid., 31: 2. 
1915. Phymoso~a nigresct;ns: Hammerstein, Ark. Zool., 9(10): 1 
1921. Physcosoma nigrescens: Fischer, K. svenska Vetensk-Akad. Handl., 61(8): 4. 
1922. Physcosoma nigrescens: Fischer, Ark. Zool., 14(19): 14. 
1926. Physcosoma nigrescens: Fischer, In Michaelsen and Hartmeyer, Die Fauna 

Sildwest-Australiens, 5(3): 201-202. . 
1941. Physcosoma nigrescens: Stephen, Scient. Rep. John Murray Exped., 7(4): 404. 
1942. Physcosoma nigrescens: Stephen, Ann. Natal Mus., 10(2): 248. 
1952. Physcosoma nigrescens: Stephen & Robert-son, Proc. R. Soc. Edinb., Sec. 

B 64: 436. , 
1956. Phascolosoma nigrescens.· Edmonds, Aust. j. mar. Freshwat. Res., 7(2): 289. 
1957. Ph(Jscolosoma 'nigrescen-s: Wesenberg-Lund, Bull. Sea Fish. Res. Sen. Israel, 

No. 14: 7. 
1959. Phascolosoma nigrescens.· Wesenberg-Lund, Vidensk. M3ddr. dansk naturh. 

Foren, 121: 62. 
1963. Phascolosoma nigrescens.· Wesenberg-Lund, Ibid, 125: 130. 
1965. 'Phascolosoma nigrescens.· Stephen, Bull .. Sea Fish. Res. Stn. Israel, No. 17: 83. 
},965. Phascolosoma nigrescens: Cutler1 - Can. ORSTOM Oceqnographie" 3(4): 57. 
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Material.·-2 exs., Aberdeen jetty, S. Andaman, H. C. Ray, 
14.3.52; 2 exs., Neil Island, S. Andaman, "from coral crevices", B. P. 
Haldar, 21.2.71. 

Description~-Total length 40-42 mn1. Colour pale brown but in­
trovert base and ,distal end of trunk dark brown due to presence of crow­
ded papillae, introvert provided with 25 rows of single pointed hooks 
having distinctly expanded clear streak without separate triangular 
space. 20 10ngitudinal muscle bands at anterior and posterior ends 
but 24 in middle of trunk. 2 pairs of retractor muscles, ventral pair 
stouter than dorsal pair. Nephridia short and anterior two-thirds 
fixed to body wall. 

Distribution.-In the Indian Ocean: Red Sea (Koseir & Cundabilu 
Island), Gulf of Aqaba, Gulf of Aden, S. E. Coast of Arabia, 
Mozambique, Zanzibar, Natal, Durban, Cape Province (East London 
& Mossel Bay), Madagascar (Nosy Be, Tulear & Makamby), Mauri­
tius, Chagos, Maldive Islands, Sri Lanka, Penang and Australia (Cape 
Jaubert, Shark Bay, Brown Station & Port Denison). 

In other Oceans.-Great Barrier Reef, Queensland, Fiji Islands, 
Philippines, Japan, West Indies, Cape Verde Islands, Ascension, Tristan 
da Cunha, Indo-China, Java, Rotuma, Funafuti, Honolulu, California, 
East coast of S. America, Costa Rica and Gulf of Guinea. 

Phascolosoma pacificum Keferstein 

1867, Phascolosoma pacificum Keferstein, <. wiss. ~,ool., 17: 49-50. 
1883. Phymosoma paciflcum.· Selenka et al., Semper's Reisen im Archipel der 

Philippinen, (2) 4( 1): 63. ' 
1898. Physcosoma pacificum: Shipley, Proc. zool. Soc. London, 3: 470. 
1902. Physcosoma paciflcum.' Sl ui ter, $,iboga Exped., 25: 11. 
1903. Physcosoma paciflcum: Augener, Arch. Naturgesch., 69: 300. 
1903. Physcosoma paciflcum: Shipley, In Gardiner, Fauna and Geography ojthe 

Maldive and Laccadive Archipelagoes, 1(2): 134. 
1913. Physcosoma paciflcum: Fischer, Mitt. naturh. Mus. Hamb., 31: 6. 
1922. Physcosoma paciflcum: Fischer, Wiss. Ergebn dt. Tiifsee-Exped. "Valdivia", 

22( 1): 8. 
1952. Physcosoma paciflcum.· Stephen & Robertson Proc. R. Soc. Edinb., Sec. B, 

64: 436. ' 
1957. Phascolasoma paciflcum.· Wesenberg-Lund, Bull. Sea ~·ish. Res. Stn. Israel, 

No. 14: 6-7. 
1959. Phascolosoma paciflcum .. Wesenberg-Lund, Vidensk. Meddr. dansk naturh. 

Foren, 121: 62-63. 

Material.-l ex., Campbell Bay, Great Nicobar, A. Daniel, 3.3.66; 
3 exs., Eastern side of Rangat Bay, M. Andaman, "from dead coral 
blo~k'~, B. P. Haldar, 22.10.72. 

Description.-Maximum length and width 160 mm. and 25 .mm. 
respectively; introvert partially retracted, about as long as trunk, bear­
ing more than 70 rows 'of sharp but strongly curved hooks; colour of 
trunk brown with scattered dark brown mottling but band-like in intro­
vert region; skin. thick, opaque and rough; longitu~inal muscle .bands. 
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28 ~t introvert base but 34 at posterior part of trunk, anasto~osing 
frequently; 4 retractor muscles, dorsal and ventral ones of each side 
fused together for most of their length; intestinal spirals 15, last one 
attached to body wall by a fixing musc]e; polian villi poorly developed; 
nephridia long, reaching upto posterior end of trunk; nephridiopores 
lie in front of ~nus. 

Distribution.-In the Indian Ocean: Red Sea (Kosier, Eyla th, 
Fanadir & Ghardaqa), Gulf of Auaba, Zanzibar, Madagascar, Mauri. 
tius, Chagos, Laccadive and Maldive Islands and Waingapu. 

In other Oceans.-For~osa, Queensland, Rotuma, Funafuti, Loyalty 
Islands, Philippines, New Guinea, Fiji Islands, Banda Neira, Yap, 
Makassar, Amboina, Marquesas, Upolu and Recif Pulo Kalapa. 

Phascolosoma scolops (Selenka and de Man) 

1883. Physcosoma scolops Selenka et al., Sempere's Reisen im Archipel der Philippinen, 
(2)4 (1): 75. 

1892. Phymosoma scolops: Fischer, Jb. hamb. wiss. Anst., 9: 86. 
1898. Physcosoma (Phymosoma) scolops: Sluiter, <,001. Jb. Syst. Abth., 11: 443-444. 
1902. Physcosoma scolops: Sluiter, Siboga Exped., 25: 12. 
1902. Physcosoma scolops: Shipley, In Herdman, Rep. Govt. Ceylon Pearl Oyster 

Fish. Gulf Mannar, supp!. rept., No.2: 174. 
1903. Physcosoma scolopr .. Shipley, In Gardinel, Fauna and Grography of the Maldive 

and Lacadive. Archipelagoes, 1(2): 135. 
1903. Physcosoma scolops: Augener, Arch. Naturgesch., 69: 300. 
1904. Phymosoma scclops: Herube 1, Bull. Mus. HiJt. nat., 10: 563. 
1905. Physcosoma scolops: Lanchester, Proc. ?oo()l. Soc. London, 1: 28, 30, 36. 
1912. Physcosoma scolops: Fischer, Mitt. na!urh. Alus. Hamb., 30: 98. 
1915. Phymosoma scolops: Hammerstein, Ark. <001., 9(10): 1-2. 
1922. Physc~soma scolops: Benham, Scient. Rep. Australas. A ntarct. Exped., 100(6): 

20. 
1942. Physc6som1 scolops: Stephen, Ann. JVatal Mus., 10(2): 248-249. 
1952. Ph.,vJcosoma sc%/Js: Stephen & Robert~on, Proc. R. Soc. Edinb., Sec. B, 64: 

436-437. 
1957. PhlJ,scolosoma scolops: Wesenberg-Ltmd, Bull. Sea Fish. Res. Stn. Israel, No. 

14: 5. 
1965. Pha~colosoma scolops: Stephen, Ifrael South Red Sea Exped., rept. No. 17: 83. 
1965. P"ascolosoma scolops: Cutler, Cah. ORSTOM Oceanographie, 3(4): 57-58. 
1969. Phascolosoma scolops: Stephen & Cutler, Tranf. R. Soc. S. Afr., 38: 116. 

Material.-2 exs., Aberdeen Bay, S. Andaman, "found under 
stoneC)", H. S. Rao, 10.1.24; 3 exs., Galathea river entrance, Great 
Nicob:lr Islands, A. Daniel, 25.3.66; 2 exs., Aves Island, N. Andaman, 
"by breaking the cora,ls", B. P. Huldar, 16.10 .. 72". -

Description.-Length ranges from 25 to 35 mm.; skin, iIi general, 
opaque, reddish brown in colour but rough at intcovert base and distal 
end of trunk due to presence of tall, conical papilla~e; a few dark barids 
visible on dorsal side of introV'ert, armed with hooks arranged in circlets 
varying in number from 15 to 20, having clear narrow streak inside 
and height slightly greater than breadth a~ base; papiillae elliptical 
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in shape and consist of densely packed polygonal plates; longitudinal 
z:nuscle bands separated' into 20 to 22 rarely anastomosing bundles; 
'2 pairs of retractor muscles, not arising from sa;me level, ventral pair 
stronger. than dorsal pair; intestinal spirals 12 to 16, rectal diverticulum 
absent; nephridia long, anterior one-third fixed to body wall by mes~n­
teries. 

'. Distributi~n.-In the Indian Ocean: Red Sea (Koseir, Eritrea, 
Goliath Bay & Enteraia Island), Gulf of Suez, Gulf o'f Aqaba (Ghar-
'daqa & Eylath), Zanzibar, Tanzania, S. Africa (East London, Durban, 
Inhaca Island, Delago Bay, Kosi Bay, Port Edward, Port Alfred & 
Natal), 'Off Mozambique, Madagascar, Lakshadweep and Maldive 
Islands, Sri Lanka, Penang, Singapore, Christmas Islands, Sumbawa, 
Timor and Tasmania. 

In other Oceans.-Japan~ Philippine, Java, Funafuti,. Loyalty Islands, 
New Zealand, New Britain, Billiton, Germany, France, West Indies, 
Port Jackson, Sydney, St. Berthelemy, Gold Coast, Sao Thome, Anno­
bon Island, Belgium Congo' and Ascension. 

Family ASPIDOSIPHONIDAE 

Paraspidosiphon klunzingeri (Selenka & de Man) 

1883. Aspidosiphon klunzmgeri Selenka et al., Semper's Reisen im Archipel der Philipp-
i nen, (2) 4 (1): 115. 

1898. Aspidosiphon klunzingeri: Sluiter, Zool. Jb. Syst. Abth., 11: 444. 
1904. Aspidosiphon klunzingeri: Herubel, Mem. Soc. zool. Fr., 20: 564. 
1957. Aspidosipf,,(m klunzin,geri: Wesenberg-Lurid, Bull. Sea Fish. Res. Stn. IJrael, 

No. 14: 8. 
1964. Paraspidosiphon klunzingeri : Stephen,. Ann. Mag. nat. Hist., (13) 7 (80): 

4,59. 

Material.-2 exs., North side of east end of Macpherson's Strait 
near Cheringatapam, Baratang, S. Andaman) "breaking down the 
rock with hammer", H. S. Rao, 20.1.24; 1 ex., Havelock Island, S. 
Andaman, "from coral rock area", B. P. Haldar, 9.10.72. 

Description.-Maximum length and' width 65 mm. and 5 mm. 
respectively; slender introvert nearly as long as trunk length bearing 
more than 40 rows of small hooks and behind that hooked region spines 
arranged irregularly; hooks single pointed and having clearly differen­
tiated streaks; longitudinal muscle bands divided into 38 anastomosing 
narrow bundles visible externally and in introvert region these bundles 
fused to form a continuous sheet; a single retractor muscle arising in 
front of caudal shield covering about 20 longitudinal muscle; nephridia 
long, reddish in colour and partly fixed to body wall. 

Distribution.--In the Indian Ocean: Red Sea, Djibouti Bay, Gulf 
of Aden, Gulf of Aqaba and Durban. 

In other Oceans.-Great Barrier reef, Rotuma, Funafuti, New 
Britain, Loyalty Islands, Amboina, Moluccas, Philippines and Cape 
Verde Islands, 
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PaTaspidosiphon steenstrupii (Diesing) 

1859. Aspidosiphon steenstrupii Diesing, Sber. Akad. Wiss. Wien, math. ~alurwis,., 
37: 767. 

1883. Aspidosiphon steenstrupii: Selenka et al., Semperis Reisen im A.rchipel der 
Philippinen, (2) 4 (1): 116. 

1902. Aspidosiphon steenstrupii: Sluiter, Siboga Exped., 25: 18. 
1902. Aspidosipl,on steenstrupii.· Shipley, In Gardiner, Fauna and Geography ojtM 

Maldive and LaccadivJ Archipelagoes, 1 (2): 131-132. 
1903. Aspidosiphon steenstrupii.· Shipley, In Herdman, Rep. Govt. Ceylon Pearl 

Oyster Fish. Gulf Mannar, suppl. -rept., No.2: 171. 
1904. Aspidosiphon J'teenstrupii: Herubel, Bull. Mus. Hist. nat., 10: 564. 
1905. Aspido,siphon steenstrupii: Lanchester, Proc. zool. Soc. London, 1: 39. 
1914. Aspidosiphon steenstrupii: Hammerstein, Ark. Zool., 9(10): 1. 
1922. Aspidosiphon steenstrupii: Fischer, Ark. <,001., 14( 19): 1. 
1942. Aspidosiphon stecnstrupii: Stephen, Ann. Natal Mus., 10(2): 253. 
1952. Aspidosiphon sleenstrupii: Stephen & Robertson, Proc. R. Soc. Edinb., Sec. B, 

64:441. 
1964. paraspidosiphon steenstrupii: Stephen, Ann. Mag. nat. Hist., (13) 7 (80): 459. 

Material.-2 exs., Campbell Bay, Nicobar Islands, A. Daniel, 
6.3.66; 1 ex., Malacca village, Car Nicobar Islands, K. K. Tiwari, 
23.3.59; 2 lexs., Sesostris Bay, near South Point, Port Blair, S. Andaman, 
"living in holes in coral", H. C. Ray, 16.3.52. 2 exs; Ganatikri, N. 
Andaman, "from coral crevices, associated with polychaete, Nereis sp.", 
B. P. Haldar, 14.10.72. 

Description.-Length ranges from 30 to 40 mm.; introvert and 
trunk nearly equally long; general colour yellowish brown but anal and 
caudal shields dark brown; anal shield flat, granulated and furroweq.; 
body covered with numerous papillae formed by densely aggregated 
polygonal plates; longitudinal muscle grouped into 20 rarely anasto­
mosing bundles visible from outside; retractor muscle originating from 
posterior end of trunk by two roots but fused after running for a short 
distance; rectal diverticulum present but fixing muscle absent; nephri­
dia long, proximal halves attached to body wall but posteriorly reaching 
to roots of retractor muscle. 

Distribution.-In the Indian Ocean: Durban, Madagascar, Zanzibar, 
Djiboutj, Mauritius, Gulf of Mannar, Lakshadweep. & Maldive Islands, 
Penang, South coast of Java and Timor. 

In other Oceans.-Japan, Great Barrier reef, Loyalty Islands, New 
Guinea, Cape Verde Islands, St. Helena, West Indies, Brazil, Bahamas 
and Eastern North America. 

REMARKS ON DISTRIBUTION 

The Sipuncula of the Andaman and Nicobar Islands is still far 
from well known despite the fact that 21 species of Sipuncula has been 
recorded recently. This constitute only 15.5% of the known species 
occuring in the Indian Ocean. Material of Johnson is exclusively from 
Port Blair area and that of Prashad is from either Port Blair and Nan­
cowry Harbour or without any particular locality (Andamans and 
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Nicobars). But the localities indicated in this paper and earlier paper 
from various parts of two groups of Islands showing a wide range of 
distribution. Most of the species occur 'in the intertidal region and are 
shallow water forms occuring in sand, inside coral and calcareous rock 
platform except Phascolosoma pacificum Keferstein from deep water dealt 
elsewhere (Haldar, 1970). Hitherto collections were made from the 
eastern side of the Islands, thereby showing a trend of close relationship 
with Indo-Pacific species. All these species belong to warnl temperate 
region but sonie of them range well into tropics in other oceans. Mate­
rial at hand expect to add some more species to the list in near future. 
The western coast of these Islands were not surveyed with regards to 
this group, thus underlying the need for detail study. 

SUMMARY 

The present paper is a preliminary report on the collection of Sipun­
cula from the Andaman and Nicobar Islands, collected by different 
survey parties of the Zoological Survey of India. The material con­
tained four genera and nine species. Six species are new records from 
the~ area. Brief description of each species given. 
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ON THE FISHES OF THE GENUS OTENOPS 

McCLELLAND" 1845 

(FAMILY: BELONTIIDAE) 

By 

RAJ TILAK 

Zoological Survey of India, Calcutta. 

(With 4 Text-figures) 

INTRODUCTION 

In the classification of the teleostean fishes, Regan (1909) and 
Weber & de Beaufort (1922) placed Anabantoidei as a suborder of the 
order I .. abyrinthici. Berg (1940) and Greenwood et al. (1966) con­
sidered that Mle association of these two groups was unnatural and their 
resemblance was simply because of convergence; they, therefore, trans­
ferred Anabantoidei as a suborder under the order Perciformes. The 
anabantid fishes of the family Belontiidae have been known for ~heir 
beauty and many of them have been kept as pets in the aquaria. Ctenops 
McClelland, 1845 is one of the Indian representatives of the family 
Belontiidae and the only species of this little-known genus, Ctenops nobilis 
McClelland, recorded so far from North-east Bengal, Bihar, Assam, 
Sikkim and BangIa Desh, is rather rare and has, therefore, not been 
able' to catch the imagination of aquarists to ~cquire theqt as pets or 
of the department of Health to exploit its larvivorous habit. Since the 
description of this species by McClelland (1845), only little attention 
seems to have been paid to it. Even the status of this genus has been 
doubtful for quite some time. In the past many years, collection of 
this species has been made from many different localities and the mate­
rial is available in the National Zoological Collections of Zoological 
Survey of India, Calcutta. In the present paper, therefore, it is pro-­
posed to give a detailed description of the species based on that rna terial. 

TAXONOMY 

McClelland (1845) proposed the genus Ctenops for an elegant' ana­
ban tid fish from the rivers of Sikkim, passing on the northern frontiers 
of Bengal and described under it a species, Ctenops nobilis McCle]~and. 
Day (1877) did not recognise the genus Ctenops McClelland and referred 
nobilis to the genus Osphronemus (Commerson) La~epe<;l.e, 1801 (pay 
changed the spellings to Osphromenus). Day (1877) and Regan (1909) 
considered Trichopsis (Kner) Canestrini, 1860 as a junior homonym 
of Ctenops McClelland, 1845 and the latter author described under the 
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genus Ctenops two species, nobilis and vittatus. Same has been the opi­
nion of Weber and deBeaufort (1922) and Bertin and Arambourg 
(1958). 

Fowler (1934) and Innes (1935) used the generic name Trichopsis 
distinct from Ctenops. However, Myers (in Herre and Myers, 1937) 
pronounced that the species nobilis and vittatus have generic differences, 
and proposed to resurrect the generic name Trichopsis (Kner) Canestrini 
for the latter species. Holly et ale (1932), Arnold (in Ahl, 1937), Smith 
(1945), Axelrod and Schultz (1955), Forselius (1957) and Sterba (1962) 
thought it more appropriate to describe the Indian geI:lUs, Ctellops, as 
monospecific and the genus Trichopsis with three species, vittatus, harrisi 
and pumilus. 

Liem (1965) has reffered to the personal communication from 
Myers, who recognised Ctenops and Trichopsis as distinct genera, based 
on the shape of the lacrymal. Liem (op. cit.) has, however, added a 
few more points of their distinction, based on the study of radiographs 
of C. nobilis and three species of the genus Trichopsis. 

Ctenops was earHer included under the family Osphronemidae. 
Recently,'_Liem (1963) has erected a family name, Belontiidae, for a~l 
th~ genera qf Osphronemidae of Jordan (1923) except Osphronemus. 
This was .necessary according to the International Rules. of Zoological 
Nomenclature because ~yers (1923) proposed a new generic name, 
Belontia in plac~ of Polyacanthus (Family Polyacanthidae). In Belontii­
dae, Ctenops falls. under the subfamily Macropodinae of Liem (1963) 
'and the closest. al1y of this genus is Trichopsis. 

Genus Ctenops McClelland, 1'845 

1"845. Ctenops. McClelland, 'Calcutta J~ nat. Hist., 5 : 281. 

(Type-species: ·C. :nob~lis McClelland). 

Description: Body oblong, compressed. Head acute. Snout longer 
than diameter of eye. ,The cleft of mouth horizontal. The lower free 
,margin of the enlarged lacrymal:and the angle and lower margin of 
the ,preopertu~um rectilinear, ~nely denticulated. The prernaxillaries 
and the dentaries with bands of conical teeth; the peripheral teeth being 
enlarged (Text-fig.3A). No teeth on the prevomer and the palatines. 
The upper jaw protrusible. The dorsal fin with 4-6 spines and 6-8 
rays and inserted against nearly the middle of the soft anal. The ana] 
with 4-5 ~pines and .23 .. 28 rays. Medi,an fins scaly at the base. The 
ventral'inser.ted a little in advance of the pectoi:als, each with a: strong 
spine ~nd 5 rays; the first ray pr.oduced into a filament. Scales arranged 
'in' .regular rows. Transverse, scales 17 .. 18. Body scales ciliated (Text" 
~g. 3~).'while t~ose on the head .may or not be ciliated (Text-fig. 30). 
LaJe~al1ine vesfigeal. The swim-bladder extends into caudal region. 
Vertebral column sinuous'. 

This 'genus is· monotypic. 
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Distribution: North-east Bengal, Assam, Purnea and Champaran 
districts of Bihar; Dacca and Jessore Jheel in B~ngla Desh; Sikkim. 

Ctenops nobilis McClelland 

1845. Ctenops nobilis McClel~nd, Calcutta J. nat. Hist., 5: 281, pI. 21, fig. 1 (Type-
locality: Rivers of Sikkim, passing on northern frontiers of Bengal). 

1849. Tri~hopsis nobilis: Cantor, J. Asiat. Soc. Bengal, 18: 1074. 
1869. Osphromenus nobilis: Day, Proc. zool. Soc. London: '519. 
1877. Osphromenus nobilis: Day, Fishes of India: 372, .pI. LXXVIII, fig. 5. 
1909. Cten,ops nobilis: Regan, Proc. zool. Soc. London, 2: 777. 
1922. Ctenops nobilis: Weber & de Beaufort, Fish. Indo- Austr. Archipel., 4: 352. 
1937. Ctenops nobilis: Shaw & Shebbeare, J. Asiat. Soc. Bengal, 3: 113. text-fig. 

118. 
1965. Ctenops nobilis: Liem, Copeia, No.2: 207. 

Material studied: (1) one example (53 mm. standard length), 
Purnea, Bihar, Dr. Jerdon, Z.S. I. Reg. No. Cat. 3~3. 

(2) One example (57 mm. standard length), Dacca, Mus. Collec­
tor, Z.S.I. Reg. No. Cat. 334. 

(3) One example (60 mm. standard length), Assam, purch.ased 
from Dr. F. Day (Original ofP!. LXXVIII, fig. 5, Fishes of India), Z.S.I. 
Reg. No. 1565. 

(4) Three examples (41-66 mm. standard length),. Jessore Jheel, 
BangIa Desh, J. Wood-Mason and Alcock, Z.S.I. Reg. No. 13343-45. 

(5) Two examples (42-56 nlm. standard length), Dibrugarh, 
Assam, Dr. S. W. Kemp, Z.S.I. Reg. No. 7866-67/1. 

(6) One example (60 mID:. standard length), Siliguri, N.·'Bengal, 
Messers G. E. Shaw'and E. O. 8hebbeare, Z.8.I. Reg. No. 11425/1. 

(7) One example (57 mm. 1'otal length, 43 mm. standard length), 
Bettiah, Dist. Ohamparan, Bihar. 

Description: B. VI, D. IV-Vl/fi-B, P. 13, V liS, A. IV-V/23 .. 2B, 
C. 16 Lat. 1. 28-34, Lat. tr. 6/12. 

It is a small elegant anabant.id with body laterally. flattened. ,The 
dorsal profile rises immediately behind the ria pe to the origin of the 
dorsal after which it descends down to the base of the caudal. The 
ventral profile likewise descends shC3.rply from the mandibular edge to 
the origin of the anal fin after which it ascends gradually upto the base 
of the caudal. The length of the head is contained from 2.62':'3.0 in 
the standard length. The eyes are prominent and situated laterally. 
The diameter of the eye lies 3.2-3.8 times in the length of the '. head. 
Because of the enlarged lacrymal, the snout" is longer than the diameter 
of the eye. The snout is dorsally convex and anteriorly blunt. The 
diameter of eye is contained 0.75-0.98 times in the snout length. The 
interorbital space is nearly flat and its width is more than the length 
of the snout. The nostrils are paired and separated by a flat internarial 
membrane. They are nearer to the eye than the tip of the snout. The 
cleft of the mouth is horizontal and wide. The upper and lower jaws 
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are elongated to form a somewhat pipe-shaped mouth. The lower 
jaw is longer than the upper jaw which is protrusible. 

2 mm. 
Text-fig. 1. Ctenops nobilis McClelland. 

Day (1877), Weber and de Beaufort (1922) and Liem (1965) stated 
that the end of the premaxillaries extend opposite the front border of 
the orbit. The premaxillaries do not extend to opposite the front bor­
der of the orbit. The premaxillaries form the upper jaw and each is 
medialJy broad and distally narrow. The broad medial end is produced 
backwards into a rod-like bony process; the two processes of either side 

~~~~~~~~P:R:EMAXILLARY 

Text-fig. 2. Lateral view of the anterior part of the head of Ctenops nobilis 
McClelland. 

lie apposed to each other and conjointly form a medio-posterior process 
of the upper jaw. These processes lie beneath the n~sals. The under 
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side of the premaxillaries bears a wide band of villiform teeth which 
are enlarged on the periphery (Text-fig. 3A). The maxillaries are tooth­
less. The distal ends of the premaxillaries and the maxillaries lie close' 
to each other, that of the latter being on the outer side. The distal 
tip of maxillary is flattened. The whole of the. maxillary and the distal 
part of the premaxillary lie in a groove, formed below the enlarged 
lacrymal (preorbital of Day, 1877; Regan, 1909; Weber & de Beaufort, 
1922). The free outer border of the lacrymal is finely toothed (Text­
fig. 2). The tooth ... band on the mandibles is of a similar nature as that 
of the upper jaw and has a series of enlarged peripheral teeth (Text­
fig. 3A). The groove below the lacrymal extend~ on the underside of 

I mm. 

2 mm. 

Text.fig. 3A. The dentition of jaws of C. nobilis 
B. A scale from the lateral line of C. nobilis 
C. A scale from the head of C. nobilis 
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the mandibles. The lo\ver lip is enlarged on the lateral side where' it 
covers the retracted medial part of the premaxillary. 

The angle and the lower border of the preoperculum, are denti­
culated. The dorsal is short and its origin lies above nearly the-middle 
of the soft portion of the anal. The length of the base of the dorsal 
fin lies 4.4 .. 6.0 times in the standard length ,vhereas that ,of th'e anal. base 
lies 1. 7-2.1 times. The length of the pectoral firi is equal to half of head 
length or in some examples even somewhat less. The pelvics are inser­
ted a little in advance of the pectorals (Text-fig. 1). The spine of the 
ventral fin is strong and the outer most ray is prolonged to varying 
lengths in all the examples studied here. The length of the pelvic 
spine is contained from 2.0-2.48 times in the length of the head. 

Except the naked part of the upper lip and the ventral side of the 
lower jaw, the whole body is covered by scales. The scaly sheath ex­
tends to the basal part of each of the median fins. The' la teral ~ine is 
but slightly visible and irregularly pierces the scales. / The scales of the 
body are more or less rectangular with the posterior margin convex 
and beset with ctenii (Text-fig. 3B). The scales on the head may be 
smooth or minutelyc iliated (Text-fig. 30). There are 28-34 scales on 
the lateral line and in the transverse series, there are 6 scales above the 
lateral line and 12 below it. 

Colouration: The colour of the spirit-preserved specimens is brown­
ish. A white band extends from behind the'posterior border of the 
orbit and runs uninterrupted below the lateral line upto opposite the end 
of the spiny portion of the anal fin and thenceafter upto the base of the 
caudal in the form of white patches. Another uninterrupted white 
band originates from the area between the bases of the pectoral and the 
pelvic fins and extends to the middle of the soft portion of the anal. A 
third similar band extends along the base of the anal fin. At the upper 
part of the b,.se of the caudal, there is a light-edged dark bro:wn ocellus. 
The ventral SIde of the head and abdomen are banded alternately with 
brown and white. 

Remarks: Mr. T. Mackessack sent a specimen of C. llobilis from 
Sarayaman Lake, Bettiah (Dist. Champaran, Bihar) to Zoological 
Survey of India on the basis of which Menon (1962) extended the range 
of distribution of this species further westwards to Champaran (Bihar) 
and gave a photograph of the specimen. A comparison of this speci­
men, measuring 57 mm. total length, with specimens of similar length 
from Dibrugarh (Assam) and Jessore Jheel (BanglaDesh) shows that 
the specimen from Bihar (Champaran district) is somewhat different 
in the following morphological characters: 

;' (1) The depth of the body is less than the length of head (being 
1.2 times in head length Versus 0.88-1.0 times). 

(2) The d:epth of body lies 3.4 times in the standard length (Versus 
2.6-3.0 times). 

(3) The height of the caudal peduncle is contained 1.8 times in 
the height of the body (Versus 2.0-2.6 times). 

(4) The -height of the head at the occiput is contained 1.1 times 
in the depth of the body (Versus 1.3-1. 9 times). 
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(5) The length of the pelvic spine goes 1.87 times in the length of 
the head (Versus 2.0-2.78 times) (Text-figs. 4A, 4B). 

3 mm. 

Text-fig. 4. A. Pelvic fin of a specimen of C. n()bilis from Bettiah, Bihar. 
4. B. Pelvic fin of a specimen of C. nobilis. 

The morphometric differences shown by the specimen from Bettiah 
(Dist. Ghamparan, Bihar) are interesting from taxonomic pOint of view 
and could be of subspecific level if they are further confirmed from. more 
examples from the same area. Because of the single specimen,) it is 
kept here as C. nobilis and naming it as a new tax9n ~hould be kept in 
abeyance till more material of the same is available from its locality. 

3 
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ODONATA OF DOON VALLEY-I. ANISOPTERA 

By 

ASKET SINGH and MAHABIR PRASAD 

Northern Regional Station, 
Zoological Sur.vey of India, Dehra Dun 

(With 6 Text-figures) 

INTRODUCTION 

Dragonfly fauna of Doon Valley is very inadequatley known. 
Except for a few scattered references no comprehensive account is avail .. 
able on the Odonata of this Valley. Keeping this in view systematic 
collection of this group was made from all over the valley (Text-fig. 1) in 

~HGA. 
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Text-fig. 1, Map of Doon Valley showing the collection Sites. 
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the last few years, as_ a result of which a larger epresentative collection of 
this group has accumul~ted in the Zoological Survey of India. The 
results based on this collection are presented in this report. 

Most of the species agree fairly well with the descriptions of Fraser 
(1933, 1934, 1936), but in a few species marked differences were ob­
served and have been recorded. 

ACKNOWLEDGEMENTS 

We are highly thankful to Dr. A. P. Kapur, Director, Zoological 
Survey of India, for providing the facilities to carry out this work. The 
help oflSri S. S. L. Verma and Sri T S. Farmahan in preparation of 
the figures is gratefully acknowledged. Thanks are aJso due to Dr. P. 
N. Chatterjee, Forest Entomologist, Forest Research Institute, Dehra 
Dun for permitting us to consult Institute's library and reference collec-
tion. 

Subodrer ANISOPTERA 

Superfamily AESHNOIDEA 

Family GOMPHIDAE 

Subfamily GOMPHINAE 

Anormogomphus heteropterus Selys 

1854. Anormogomphus heteropterus Selys, Bull. A cad. Be!g. 21(2): 61. 
]934. Anormogo,,:,phus heteropterus, Fraser, Fauna Brit. Ind. Ddon. 2: 174.176. 

Material: Donga, Gula Tappar, Haripur, Kalsi, Lachhiwala, 
Mianwala, Ramgarh, Sahastradhara and Timli, one female from each 
locality. 

Measurements.' Female-Abdomen, 35 mm, fore wing, 31-33.5 nun. 
hind wing, 31 mm, 

Remarks.' No male could be collected .. It is the first record of this 
species from V.P. Previously it is known only from Punjab and Bihar. 

AnorDlogoDlphus kiritschenkoi Bartenef 

1913. Anormogomphus kiritschenkoi Bartenef, Revue Russe d' Ent., 13: 179. 
1934. Anormogomphus kiritschenkoi, Fraser, Fauna Brit. Ind. Ddon. 2: 176-177. 

Material: Herbertpur, 1 ~. 

Measurements.· Female-Abdomen, 30 mm. fore wing, 27 mm. hind 
wing, 25.5 mm. 

Remarks.' A very rare species. It has r~cent1y 'peen recoraed from 
India for the first time (Singh and ;Prasad, 1974). 
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MesogolDphus. lineatus (Selys) 

(Text-fig. 2, A & B) 

1850. Gomphus lineatus Selys, Rev. Odon. p. 386. 
i934. Mesogomphus lineatus, Fraser, Fauna Brit. Ind. Odon. 2: 230-234. 
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l'ext-fig.2. (A & B) Mcsogomphus lineatus (Selys) A. fore wing, B. hind wing; 
(C & D) Cratilla lineatqus (Braner), C. fore wing, D. hind wing. 

Material: Bhaniawala, 1 cf; Asarori, 1 c:f'; Donga, 1 ~; Kaudholi, 
1 d'; Langha, 1 d"; Motichur, 1 d"; Rishikesh, 1 d'; Raipur, 2 d'if;· 
and Sahastradhara, 3 ~~. 

Measurements: Male-Abdomen, 29 mm. fore wing, 25 nun. hind 
wing, 23 mm. :Female-Abdomen, 33 rnm. fore wing, 31 mm. hind wing, 
29· mm. 

Remarks: A very cOnunon species. 
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Onychogomphus M-flavum Selys 

1854. Onychogomphus bistrigatus Selys, Mon. Gomph. p. 22. 
1934. Onychogomphus M-Jlavum, Fraser, Fauna Brit. Ind. Oion. 2: 250·254. 

Material: Herbertpur, 1 if; Robber's Cave, 1 if; and Sahastra­
dhara, 4 if if · 

M3asurements: Male-Abdomen, 34 mm. fore wing, 31 mm. hind. 
wing, 30 mm. 

Re·marks: This species is known only from Darjeeling and is repor­
ted from U.P. for the first time. The material studied consists of males 
only. 

Onychogomphus cerastes (Selys) 

1854. Ophiogomphus cerastes Selys, Bull. Acad. Bllg. 21(2): 41. 
1934. Onychogomphus cerastes, Fraser, Fauna Brit. Ind. Odon. 2: 260·261. 

Material: Sahastradhara, 3' d'd'; and Timli, 1 d'; 
Measurements: Male-Abdomen, 32 mm. fore wing, 30 mm. hind 

wing, 28 mm. 
Remarks: A rare speeies. 
Distribution: I t is known from Nepal and north India. 

Lamelligomphus risi (Fraser) 

1922. Gomphus risi Fraser, Mem. Dept. Agric. India, 7(7): 73·74. 
1934. Lamelligompl .. us rifti, Fraser, Fauna Brit. Ind. Ddon. 2: 273·275. 

Material: Rishikesh, 1 d' . 
Measurements: Male-Abdomen, 38 mm. fore wing, 35 mm. hind 

wing, 34 mm. 
R~marks: A very rare species. 
Distribution: It is known from eastern India only. 

Nepogomphus lDodestus (Selys) 

1878. Onychogomphus modestus Selys, Bull. Acad. Belg. 46: 423. 
'1934. Nepogomphus modestus, Fraser, Fauna Brit, Ind. Odon. 2: 285·286. 

Material: Donga, 1 if; Motichur, 1 c!'; 1 ~; Raj pur, 1 if, 1 ~ ; 
Robber's Cave, 1 if; Sahastradhara, 7 if if, 1 0 ~~; and Timli, 2 if cf. 

, 
Measurements: Male-Abdomen,. 23 mm. fore wing, 24 mm. hind 

wing, 22.5 mm. Female-Abdomen, 24 mm. fore wing, 24 mm. hind 
wing, 22.5 mm. . 

Remarks: This species is known from Bengal and Assam,. Burma' 
and Sumatra. This is the first record of this species from north-west 
India. 
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Subfamily ICTINOGOMPHINAE 

Ictinogomphus rapax (Rambur) 

1842. Diastatomma rapax Rambur, Ins. Neurop. p. 169. 
1934. Ictinus rapax, Fraser, Fauna Brit. Ind. Odon. 2: 373-376. 

Material: Bhaniawala, 1 d'; and Rishikesh, 1 d'. 
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Measuremen,ts: Male-Abdomen, 46 mm. fore wing, 42 mm. hind 
wing, 41 nun. 

Remarks: A very rare species. Differs from the published account 
in having dark brown basal markings of both the wings extended up 
to first antenodal nervure, and in having brown membrane. 

Fa~y AESHNIDAE 

Subfamily ANACTINAE 

Anax immaculifrons Rambur 

1842. Anax immaculifrons Rambur, Ins. Nfurop. p. 189. 
1936. Anax immaculifrons, Fraser, Fauna Brit. Ind. Odon. 3: 145-146. 

Material: Raj pur, 1 d'; and Sahastradhara, 2 d'd'; 
Measurements: Male-Abdomen, 51.5 mm. fore wing, 56-58 nun. 

hind wing, 55 mm. 
Remarks: A very rare species. This is the first record of this species 

from Doon Valley. 

Ana" guttatus (Burmeister) 

1839. Aeschna guttata Burmeister, Handb. Ent. 2: 840. 
1936. Anax guttatus, Fraser, Fauna Brit. Ind. Odon. 3: 140-142. 

Material: Ballupur (Dehra Dun), 1 d. 
Measurements: Male-Abdomen, 54 mnr. fore wing, 51 mm. hind 

wing, 50 mm. 
Remarks: Very rare. According to Fraser (1936) the pterostigma 

extends over 2t cells in all the wings. But in this specimen it extends 
over 31 cells in the· right fore wing. Discoidal cell in hind wings com .. 
prises only two cells. 

Superfamily LIBELLULOIDEA 

Family CORDULIIDAE 

Subfamily EpOPHTHALMIINAE 

Macromia moorei. Selys 

1874. Macromia moore; Selys, Bull. Acad. BeIg. 37: 28. 
1936. Macromia moorei, Fraser, Fauna Brit. Ind. Odon. 3: 164-166. 

Material: Kandholi, 4 d'd'; Dhera Dun, 1 d; and Sahastradhara, 
1 d'; 2 ~~. 

4 
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Measurements: Male-Abdomen, 47 mm. fore wing, 46 mm. hind 
wing, 44 mm. Female-Abdomen, 47 mm. fore wing, 47 mm. hind 
wing, 46 mm. 

Remarks: Very rare species. 

Distribution: It is known from N. E. Himalayas, Simla, and 
Kumaon Hills. 

Family LIBELLULIDAE 
Subfamily LmELLuLINAE 

Cratilla lineata (Brauer) 

(Text-fig. 2, C & D) 

1878. Orthemis lineata Brauer, Sitzungsber. Akad. Wien~ 77: 9. 
1936. eratilla lineata, Fraser, Fauna Brit. Ind. Odon. 3: 286-288. 

Material: Asarori, 1 cf'; Donga, 1 cf'; Kuanwala, 2 0' 0'; and Timli, 
1 0'. 

Measurements: Male-Abdomen, 28 mm. fore wing, 35.5 mm. 
hind wing, 34 mm. 

Remarks: A rare species. It is usually found in thick forest quite 
far from ponds and streams. This species has recently been reported 
from north-west India (Singh and Prasad, 1974). 

Potamarcha o~scura (Rambur) 

1842. Libellula obscuro, Rambur!, Ins. NlUrop. p. 64. 
1936. ~otamarcha a bscura, Fraser, Fauna Brit. Ind. Odon. 3: 289-291. 

Material: Jasowala, 1 d'; Lachhiwala, 2 if d'; and Timli, 3 d' d', 3 ~~. 

Measurements: Male-Abdomen, 28.5 rom. fore wing, 34 mm. hind 
wing, 32.5 mm. Female -Abdomen, 28 mm. fO.re wing, 34 mm. hind 
wing, 32 mm. 

Remarks: It is commonly found near small, weedy ponds and also 
from thick forest far away from ponds and streams. 

Orthetrum brunneum brunneum (Fonscolombe) 

1837. Libellula brunnea Fonscolombe, Ann. Soc. Ent. France, 6: 141. 
1936. Orthetrum brunneum brunneum, l"raser, Fauna Brit. Ind. OOOn. 3: 294-295. 

Material: Donga, 2 ~~; Kanstao, l~; Kandholi, 1 ~; Karwapani, 1~; 
Phanduwala, 2 ~~; Ramgarh, 1 ~; and Sahastradhara,.6 ~~. 

Measurements: Female-Abdomen, 29 rom. fore wing, 35 mm. hind 
wing, 34 mm. 

Remarks: Fairly common species. 
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Orthetrutn taeniolatuDl (Schneider) 

1845. Libellula taeniol ata Schneider, Stett. Ent. <,eit. 6: 111 
1936. Orthetrum taenio/alum, Fraser, Fauna Brit. Ind. Odon. 3: 296-298. 
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Material: Asarori, 1 cJf, 1 ~; Barkot, 1 ~; Bhaniawala, 2 c! d; Bhag­
want Pur, 1 if, 1 ~; Bhoorpur, 5 d'd'; Donga, 2 ifd', 2 ~~; Haripu~, 
5 c! c! ,3 ~~; Herbertpur, 9 c! d', 12 ~~; Johari, 1 d'; Jaintanwala, 1 c!; 
Jaspur,Id'; Jhajra, 2 c!c!; 8 ~~; Kandholi, 8 ifd', 3 ~~; Karwapani, 
1 if; Kanarao, 3 d' if, 7 ~~; Kalsi, 2 if c! ; Kuanwala, 1 ~; Khera, 1 ~; 
Langha, 3 c! if; Lachhiwala, 2 ~~; Maldevta, 1 C!, 1 ~o; Motichur, 
7 c! if, 6 ~~; Nalapani, 1 C!, Pondha, 1 c!'; Phanduwala, 3 if d' ; 
Prem Nagar, 1 if; Raipur, 10 c! C!, 4 ~~; Rajpur, 3 c! C!, 2 ~~; 
Robber's C.lve, 1 if; Satnarain, 1 d'; Sahaspur, 3 if C!, 1 ~; 
Sahastradhara, 30 if C!, 10 ~~; Timli, 6 if rJ ; 2 ~~; and Thano, 1 rJ· 

Measurements: Male-Abdomen, 24 mm. fore wing, 29 mm. hind 
wing, 27 mm. Female-Abdomen, 22-23.5 mm. fore wing, 28 mm. 
hind wing, 27 mm. 

Remarks: A very common species found near as well as away from 
ponds and streams. It is often seen resting on dry or moist sand and 
is seldom found resting on twigs. 

OrthetrUJD chrysostignta luzonicum (Brauer) 

1868. Libella luzonica Brauer, Verh. ~ool.-bot. Ges. Wien, 18: 169, 732. 
1936. Orthetrum chrysostigma luzonicum, Fraser, Fauna Brit. Ind. Odon. 3: 298-300. 

Material: Herbertp~r, 1 ~; Motichur, 1 cf; Robber's Gave, 1 cf, 
1 ~; and Rishikesh, 2 d' rf, 1 ~. 

Measurements: Male-Abdomen, 29 mm. fore wing, 29 mm. hind 
wing, 27 mm. Female-Abdomen, 28 mm. fore wing, 32 mm. hind 
wing, 31 mm. 

Remarks: It differs from the published description in the following 
features. Middle portion of labium is black and its sides are pale yellow; 
face slightly greenish yellow; rows of cells between 1 Riii and Rspl always 
2; reticulation in subcostal, cubital and discoidal areas may be black 
Or yellow. 

OrthetruJD sabina (Drury) 

(Text-fig. 3, A & B) 

1770. Libellula sabina Drury, Ill. Exot. Ins. 1: 114, 115. 
1936. Orthetrum sabina, Fraser, Fauna Brit. Ind. Odon. 3: 300, 392. 

Material: Asarori, 1 d', 1 ~; Bhoorpur, 1 d'; Gula Tappar, 1 C!, 
1 ~; Herbertpur, 1 d', 10 ~~; Jaintanwala, 1 ~; Jaso~ala, 1 rJ; Johari, 
1 if; Kansrao, 5 ~~; Mahant M3jri, 3 c! rJ, 2 ~~; Rishikesh, 1 if, 
2 .~~; Ramgarh, 1 ~; S.lhaspur, 3~~; Satnarain, 1 ~; Sahastradhara, 
1 d'; -and Timli, 5 cf 0' . 
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Measurements: Male-Abdomen, 33 mm. fore wing, 30-34 mm. hind 
wing, 30-33 mm. Female-Abdomen, 31 mm. fore wing,. 33 mm. hind 
wing, 30 mm. 

Text-fig. 3. (A & B) Orthetrum sabina (Drury), A. fore wing, B .. hind wing; 
(C & D) Brachydiplax sabina (Rambur) C. fore wing, D. hind wing. 

Remarks: A very common species. It can be 'seen flying in large 
numbers in paddy fields and near the streams. Specimens of this spceies 
collected from moist habitats have greenish-yellow thorax and, abdomen 
marked with black, while these collected from comparatively drier 
habitats are creamy yellow with black markings. 

OrthetrulD triangulare triangulare (Selys) 

1878 .. Libella triangularis Seh·s, Mitth, Mus. Dresden. p. 314. 
1936, Orthetrum triangulare triangulare, Fraser, Fauna Brit Odon. 3: .305·307,_ 
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Materia~: Donga, 5 c! C!, 1 ~; Kansrao, 1 if;- Kandholi, 12 c! if; 
Kalsi, 1 c!; Lachhiwala, 1 if; Nalapani, 6 if c!; Rajpur, 3 c! if ; 
Raipur, 1 if; Robber's Oave, 2 if if; and Sahastradhara, 65 c! d, 1 ~. 

Measurements: Male-Abdomen, 27-28.5 mm. fore wing, 36-39.mm. 
hind wing, 35-38 mm. Female-Abdomen, 29 mm. fore wing, 38-40 mm. 
hind wing, 37-39 mm. 

Remarks: It is one of the commonest species. It differs from the 
published account in having its pterostigma extended over more than 
two cells-extending over half or a eVen mOre of the third cell. 

Orthetrum pruinOSUID neglectum. (Rambur) 

1842. Libellula neglecta Rambur, Ins. Neurop. p. 86. 
1936. Orthetrum pruinosum neglectum, Fraser, Fauna Brit. Ind. Odon. 3: 311-313. 

Material: Asarori,5 if if, 2 ~~; Bhogpur, 1 if, 1 ~; Barkot, 2d 0"-; 
Bhoorpur, 1 if, 1 ~; Bhaniawala, 2 cf' 0"; Ballupur, 3 d'd; Donga, 
8 c! c!; Dehradun, 1 if, 1 ~; Herbertpur, 9 d' d, 5 ~~; J aint~nwala, 
1 d; Kandholi, 18 if d', 2 ~~; Kalsi, 1 d, 1 ~; Kansrao, 6 cf' if, 3 ~~; 
Lachhiwala, 3 if C!, 2 ~~; Langha, 7 if C!, 1 ~; Motichur, 4 if c:J; 
Nalapani, 2 c! d, 1 ~; Rishikesh, 5 if d', 3 ~~; Robber's Cave, 6 d' d', 
2 ~~; Raipur, 13 if d', 4 ~~; Rajpur, 5 d' if, 3 ~~; Sahaspur, 5 d' if, 
1 ~; Sabhawala, 1 d; Sahastradhara, 24 cf d' , 8 ~~ ~ and Timli, 
7 dc!, 2 ~~. . 

Measurements: Male-Abdomen, 28 mm. fore wing, 35.5 mm. hind 
wing, 34 -mm. Female-Abdomen, 25.5-28 mm. fore wing, 34-37 mm. 
hind wing, 32-36 mm. 

Remarks: A very common species, easily distinguished by its bright 
red abdomen. 

Orthetrum. glaucum (!Jrauer) 

1865. Libellula glauca Brauer, Verh. zool. -bot. Ges. Wien, 15: 1012. 
1936. Orthetrum glaucum, Fraser, Fauna Brit. Ind. Odon. 3: 307-309. 

Material: Asarori, 5 d' c! ; Donga, 16 c! d' ; Haripur, 1 c!; Kandholi, 
13 c! d'; 1 ~; Kalsi, 1 d'; Kansrao, 2 if d', 1 ~; Lachhiwala, 1 d'; 
Manduwala, 1 d'; Motichur, 3d'd'; Nalapani, 2 if c!; Rajpur, 13 d'if; 
Ramgarh, 1 d'; Raipur, 8 c! c!; Robber's Cave, 3 c! d'; Sahastradhara, 
24 if d'; and Satnarain, 1 if. 

Measurements: Male-Abdomen, 28.5-30 mm. fore wing, 36.5-38.5 
nun. hind wing, 35-37 mm. Female-Abdomen, 29.30 mm.- fore wing, 
35-37 mm. hind wing, 34-36 mm. 

Remarks: A common species. 

Orthetrum. japoniculD internum. MacLachlan 

1894. Orthetrum Japonicum internum MacLachlan, Ann. Mag. Nat. Hist. 13: 431. 
]936. Orthetrum japonicum internum, Fraser._ Fauna Brit. Ind. Odon. 3: 304-305. 

Material: Kansrao, L ~; Rajpur, 1 d', j ~; Robber's Cave', .l d'; 
and Sahastradh(!ra.., 2 d' if, 1 -~; 
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Measurements: Male-Abdomeq, 27.5 mm. for~ wing, 35 mm. hind 
wing, 33 mm. Female-Abdomen, 27.5 mm. fore wing, 35 mm. hind 
wing, 33.5 mm. 

Remarks: A fairly common species. 

Subfamily DIASTAPIDINAE 

Palpopleura sexmaculata sexmaculata (Fabr.) 

1787. Libellula sexmaculata Fabri\ ius, Mant. Ins. 1: 338. 
1936. Palpopleura sexmaculata sexmaculata, Fra~er'l Fauna Brit. Ind. Odon. 3: 318.320. 

Material: Barkot, 1 ~; Bhoorpur, 1 if; Donga, 3 if if , 2 ~~ ; 
Herbertpur, 9 d' d', 1 0 ~~; J ohari, 1 ~; Kalsi, 2 d'd'; Gula Tappar, 
3 d'if; Kuanwala, 1 if; Kandholi, 14 if if,. 5 ~~; Kansrao, 9 d' d' , 
1 ~; Lachhiwala, 2d'd'; Langha, 8 if d' ,. 8 ~~; Motichur, 5 d' d', 
7 ~~; Maldevta, 1 ~; Rajpur, 33 if if, 11 ~~; Rishikesh, 22 if if, 14 ~~; 
Raipur, 1 d'; Sahastradhara, 26 c:f d', 35 ~~; and Timli, 1 cf, 2 ~~; 

Measurements: Male-Abdomen, 13 mm. fore wing, 19 mm. hind 
wing, 18 mm. Female·-Abdomen, 11.5 mm. fore wing, 19 mm. hind 
wing, 16-18 mm. 

Remarks: A very common species. It differs from the published· 
account as follows: Hind wings may be tinted with yellow througho~t 
or only in the basal half. In majority of the specimens black stripe of 
cubital space in the fore wing covers hypertrigone, subtrigone and dis­
coidal cells. Bla~k stripe of the cubital space in the hind wing also covers 
discoidal cells and a few cells of the anal area. 

Subfamily BRACHYDIPLACTINAE 

Brachydiplax sobrina (Ralnbur) 

(Text-fig. 3, C & D) 

1842. Libel/ula sobrina l{.ambur, Ins. NeuTop. p. 114. 
1936. Braclzydiplax sobrina, Fraser, Fatma Brit. Ind. Odo". 3: 325-327. 

Material: Bhaniawala, 1 d'; and Gula Tappar, 1 d'. 
Measurements: Male-Abdomen, 19 mm. fore wing, 27 mm. hind 

wing, 25.5 mm. 
Remarks: A very rare species. I t has recently been recorded from 

north-west India (Singh and Prasa,d, 1974). 

Subfamily SVMPETRINAE 

Acisoma panorpoides panorpoides Rambur 

(Text-fig. 4, A & B) 

1842. Acisoma panorpoides Rambur, Ins. Neurop. p. 28. 
1936. Acisoma panorpoides panorpoides., Fraser, Fauna Brit. bId. Odon. 3 :330-331. 

Material: Bhaniawala, ·5 d' d', 6 ~~; Mianwala, 1 c!; Rishikesh, 
10 cf d', 9 ~~; Herbertpur, 1 if; and Selakuan, 2 cf' if. . 
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Measurements: Male-Abdomen, 17 mm. fore wing, 22 mm. hind 
wing, 20 mm. Female-Abdomen, 16.5-17.5 mm. fore wing, 22-23 mm. 
hind wing, 20-21 mm. 

Remarks: It is the first record of this species from north-west India. 

Text-fig. 4. (A & B) Acisoma panorpoides panorpoides Rambur, A. fore wing, B. hind 
wing, (C & D) Diplacodes nebulosa (Fabriciu~), C. fore wing, D. hind 
wing. 

Diplacodes nebulosa (Fabricuis) 

(Text-fig. 4, C & D) 

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

Material: Mianwala, 5 c! C!, 12 ~~. 
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Measurements: Male-Abdomen, 13-14.5 mm. fore wing,. 19.rom. 
hind wing, 17.5 mm. Female-Abdomen, 13 mm. fore wing, 19 mm. 
hind wing, 17.5 mm. 

Remarks: A very rare species. 
Distribution: It is known to extend from Western India to Australia. 

Diplacodes triviaHs (Rambur) 

1842. Libellula trivial is Ralnbur, Ins. Neurop. p. 115. 
1936. Diplacodes trivialis, Fraser, Fauna Brit. Ind. Odon. 3: 336-338. 

Material: Mianwala, 4 cf' cf'. 
Measurements: Male-Abdomen, 19 mm. fore wing, 20 mm. hind 

wing, 19 mm. 
Remarks-: A V'ery rare species. 
Distribution: Extends from the Seychelles to the Pacific through 

India, Sri Lanka, Burma, Philippines to Formosa. 

Crocothemis servilia servilia (Drury) 

1770. Libellula strvilia Drury, Ill. Ex. Ins. 1: 112, 113. 
1936. Crocothemis servilia servilia, Fraser, Fa.una Brit. Ind. Odon. 3 : 345-347. 

Material: Asarori, 11 cJ cJ, 2 ~~; Bhoorpur, 2 cJ if, 2 ~~; Barkot, 
3 d' d', 1 ~; Bhogpur, 1 ~; Bhaniawala, 3 d'if; Donga, 1 d'; Dehradun, 
3 if if ; Doiwala, 2 if if, 1 ~; Gula Tappar, 2 if if, 2 ~~; Herbertpur, 
46 if if, 43 ~~; Haripur, 3 ifif, 2 ~~; Jaintanwala, 1 d'; Johari, 1~; 
Kansrao, 10 O'if, 7 ~~; Kuanwala, 2 ~~; Karwapani, 3 O'if, 4 ~~; 
Jaspur,1 if ; Jhajra, 2 O'if, 2 ~~; Kalsi, 3 0'0'; Kandholi, 3 cfc/, 1~; 
Langha, 7 if 0', 8 S?~; Lachhiwala, 7 d' if, 5 ~~; Motichur, 3 cf d' , 
11 ~~; Mianwala, 22 0' 0', 2 ~~; Manduwala, 1 d', 2 ~~; Maldevta, 
7 if if, 2 S?S?; Phanduwala, 2 d' 0', 6 ~~; Pondha, 2 d' if, 3 ~~; 
Ramgarh, 3 ~~; Rishikesh, 16 ifd1, 11 ~~; Raipur, 34 if 0', 9 ~~; 
Rajpur, 1 if, 1 ~; Robber's CaV'e 34 if 0', 9 ~~; Sahhawala, 2 ~~; 
Sahastradhara, 28 if if , 14 ~~; Satnarain, 9 if if, 8 ~~; Sahaspur, 
16, 0' 0', 6~~; Tunwala, 1 ~; and Timli, 24 cf' if, 15 ~~; 

Measuremen~s: Male-Abdomen, 22-25 mm. fore wing, 27.5-31 mm. 
hind wing, 26-29 mm. Female-Abdomen, 19-21.5 mm. fore wing, 
27-28.5 mm. hind wing, 27 mm. 

Remarks: A V'ery common species. It differs from the published 
account in the following features. Labium, labrum and anteclypeus 
are light yellow while rest of the face is blood red. 

Bradinopyga gelDinata (Rambur) 

(Text-fig. 5, A & B) 

1842. Libellula geminata Rambur, Ins. Neuorp., p. 90. 
1936. Bradinopyga geminata, Fraser, Fauna Brit. Ina. Odon. 3: 349-350. 
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Material: Sahastradhara, 1 d', 2 ~~; and DehraDun, 5 c!' d\ 2 ~~; 
Measurements: Male-Abdolllen, 25 mm. fore wing, 33 mm. hind 

wing, 32 mn1. Female-Abdomen, 25 mm. fore ,ving, 33-35 n1n1. hind 
\\ring, 32-34 111m. 

Text-fig. 5. (A & B) Bradinopyga geminata Rambur, A. fore \ving, B. hind wing, 
(C & D) Brachythemis contamitZata Fabricius, C. fore wing, D. hind wing. 

Rernarks: It is not a very common species in Doon Valley. It 
breeds even in very slnall bodies of water. One is likely to come across 
this species on house tops of crowded parts of the city. It is con1para­
tively rare near big strean1S and ponds. 

5 

Neurothemis fulvia (Drury) 

1773. Libl'llu!afu/via Drury, Ill. Exot. Ins. 2: 84-85.' 
1936. Neurothemisfulvia, Fraser, /fauna Brit. Ind. Odoll. 3: 353 ... 354. 
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Material: Asarori, 1 cf'; Gula Tappar, 1 cf'; and Timli, 15 c! if, 
2 ~~; 

Measurements: Male.-Abdolnen, 19 mm. fore wing, 25-27 mm. 
hind ,ving, 25-27.5 mm. Female-Abdomen, 18 mm. fore wing, 25 Dlm. 
hind ,,,ing, 25 mIn. 

Distributio1l: It is known throughout. India, Burma, Thailand and 
Indochina .. 

Neurothemis intermedi~ intermedia (Rambur) 

1842. Libellula illtermedia Rambur, Ins. Neurop. p. 91. 
1936. Neuyothemis intermedia intermedia, Fraser, Fauna Brit. Ind. Odon. 3: 357-358. 

Material: Barkot, 1 ~; Herbertpur, 2 ~~; Haripur, 1 ~; Jhajra, 
6 cf' cf'; 1 ~; Kalsi, 1 ~; Kuanwala, 1 d' ; Kansrao, 1 cf', 1. S?; Motichur, 
2 cf' cf', 3 ~~; Phanduwala, I cf'; Sahastradhara., 1 ~; and Timli, 1 cf'. 

Measurements: Male-Abdomen, 23 mm. fore \ving, 30 111m. hind 
\ving, 28.5 mm. Female-Abdomen, 21.5 mm. fore wing, 27 mm, hind 
,ving, 25 mm. 

Remarks " It is one of the commonest species. 

NeurotheDlis tullia tullia (Drury) 

1773. Libellula tullia Drury, Ill. Exot. Ins. 2: 85. 
1936. Neurothemis tullia tullia, Fraser, Fauna Brit. Ind. Odon, 3: 360-362. 

Material.' Sahastradhara, 2 if c!; Rishikesh, 1 ~. 

Measurements: Male-Abdomen, 19 mm. fore wing, 24 mm. hind 
wing, 23 mm. Female-Abdomen, 18 mm. fore wing, 24 mm. hind 
wing, 23 mm. 

Remarks: It differs from the published description in the following 
features. The labium is yellowish and the membrane is brown. It is the 
first record of this species from north-west India. 

Brachythemis contaminata (Fabricius) 

(Text-fig. 5, C & D) 

1793. Libellula contami"ata Fabricius, Ent. Syst. 2: 382. 
1936. Brachythemis contaminata, Fraser, Fauna Brit. Ind. Odon. 3: 365-366. 

Alaterial: Barkot, I if; Bhaniawala, 4 cf' cf', 5 ~~; Bhoorpur, 1 C!, 
Herbertpur, 5 cf if; Jaso,vo.la, 1 cf', I ~; Kansrao, 1 c!; Lachhiwala-, 
2 ~~; Mahant Majri, 5 d' cf', 5 ~~; Rishikcsh, 7 cf if, 4 ~~; Selakuan, 
14 c! cf', 2,1 ~~; Sahastradhara, 3 d' cf'; and Tilnli, 1 cf. 

Measurelnents: Male-Abdomen, 17 mIn. fore \ving, 23 nlm. hind 
\ving, 22 Inm. Fe~nale--Abdolnen, 17 Inl11. fore \ving, 23.5 mnl. hind 
,ving, 21.5 mm. 
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Sympetrum commixtum (Selys) 

1884. Diplax commixla Selys, Ann. Soc. Ent. Belg. 28: 38. 
1936. Sympetrllm commo.tilllm, Fraser, Fauna. Brit. Ind. Odon. 3: 372-73. 

Material: Sahastradhara, 5 c!' c!', 1 ~: 
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Measurements: Male-i\.bdomen, 26.5 mm. fore \ving, 33 mm. hind 
wing, 31.5 mm. Female-Abdomen, 25 mnl. fore wing, 31 mm. hind 
wing, 29.5 mm. 

Remarks: A comparatively rare species. It differs from the pub­
lished description in the follo\,ying features. The pterostigma i'\ red­
di'ih-brown and the membrane is whitish brown. 

Distribution: It is known from north and north-west India. 

Subfamily TRITHEMINAE 

Trithemis aurora (Burmeister) 

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

Material: Asarori, 1 ci'; IBhaniawala, 28 cf' cf', 7 ~~; Barkot, 
3 c!' if; Ohandrabani, 1 cf'; Donga, 1 ~; Dehra Dun, 1 d'; Gula 
Tappar, 5 ~~; 

Herbertpur, 4 if C!, 8 ~~; ]hajra, 1 cf'; Kansrao, 5 c! rf, 5 ~~; 
Karwapani, 1 if; Langha, 1 cf', 1 ~; Lachhiwala, 2 ~~; Mian\vala, 1 ~; 
Motichur, 3 cf' 0'; Rajpur, 1 ~; Rishikesh, 3~ cf' cf', 6 ~~; Sahastradh?,ra, 
6 c! if, 2 ~~; Satnarain, 1 c!; and Timli, 1 rf. 

Measurements.· Male-Abdomen, 20.5 mm. fore wing, 25 mIll. hind 
,,,,ing, 24 mm. Female-Abdomen, 21 mm. fore \ving, 28 mm, hind 
wing, 27 mm. 

Remarks: One of the most common species, easily distinguished by 
its crimson coloured abdolnen. 

Trithemis kirbyi kirbyi Selys 

(Text-fig. 6, i\. & B) 

1890. Trithemis aurora Kirby, Proc. zool. Soc. Lond. p. 327. 
1936. Trithemis kirby kirby, FrlS(r, Fauna Brit. Ind. Odon. 3: 365-387. 

Material: Maldevta, 4 d' rf, 1 ~; Mianwala, 1 ~; Mahant M~jr:, 
1 ~; and Pondha, 1 d'. 

Measurements: Male-Abdomen, 20 mm. fore ,vlng, 26 Inm. hind 
wing, 24.5 mm. Female-Abdomen, 19 mm. fore wIng, 27 mm. hind 
wing, 25 mm. 

Renzarks: The males of this species are very swift fliers and difficult 
to catch. Both the forms of females described by Fraser (1936) arc 
available in the Doon Valley. The female collected fronl Maldcvta 
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is of the 'rare' typ~ and those collected froln Mahant Majri arc of the 
'common' type. 

Text-fig. 6. (A & B) Trithemts kirbYI kirby Selys, A. fore wing, B. hind wing. 
(C & D) Parztala flavescens (Fabricius), C. fore wing, D. hind wing. 

Trithe:mis festiva (Ralnbur) 

1842. [ibellula jestil'a Rambur, Ins. Neurop. p. 92. 
1936. Trithemis jestil'a, Fraser, Fauna Brit. Ind. Odon. 3: 387-389. 

Material: Asarori, 9 if cf'; Bhania\vala, 12 cf'if; Barkot, 1 cf'; 
Dehra Dun, 1 d', 1 ~; Donga, 21 if if, 6 ~~; Dohvala, 2 d d'; Gula 
Tappar, 1 if, Herbertpur, 7 if d', 1 ~; Hc.ripur, 3 cf' c! ; Johari, 1 C!, 
1 ~; Jhajra, 4 ~~; Jaintanwala, 12 c! d\ 1 ~; Kc.ndholi, 47 c! C!, 6 ~~; 
Kansrao, 18 , d' 0"9 ~~; Khera., 2 c! 0', KcTw2.pani, 1 d'; Kalsi, 
2 if 0'; Lachhi'Nala, 3 if 0'; Langha, 18 if c:f'; Mianwala, 2 ct d\ 1 .~; 
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Motichur, 16 c!' c!', 2 ~~; Pondha, 3 if if; Raipur, 14 if cl; Rishikcsh, 
4 c!' c!', 2 ~~; l{.obber's Cave, 5 cf'd" 1 ~; Ramgarh, 1 if, 1 ~; 
Rajpur, 27 cf' c!', 3 ~~; Sahastradhara, 73 cf if, 11 ~~; Satnarain, 1 d'; 
Sahaspur, 5 d'd'; and Timli, 1 if. / 

Measurunents: Male-Abdomen, 20-22 mm. fore wing, 28-31 mm. 
hind wing, 26-30 mm. Female-Abdomen, 20-22 mm. fore wing, 28-30 
mIn. hind wing, 27-29 mm. 

Remarks: It is one of the most common species. 

Trithetnis pallidinervis (Kirby) 

1889. Sympetrum paUidinerl'is Kirby, Trans. zool. SlJC. Lond. 12: 327. 
1936. Trithemis /Jalli dine1vis, Fraser, Fauna Brit. Ind. Odom. 3: 389-39 I. 

Material: Herber~pur, 1 ~; Lachhiwala, 4 cf' cf'; Raipur, 1 cf', 1 ~; 
and Sahastradhara, 1 d' . 

Measurements: Male-Abdomen, 24 mm. fore wing, 31 mn1. hind 
wing, 30 mm. Female-Abdomen, 23 Innl. fore wing, 30 mm. hind \ving, 
28 mm. 

Distribution: It is known throughout India, Sri Lanka, Burma, 
Philippines and Formosa. 

Subfanlily ZYGONICTINAE 

Zygonyx torrida isis Fraser 

1924. <ygonyx isis Fraser, Rec. I"d. Mus. 26: 426, 440, 441. 
1936. <.ygonyx torrida isis, Fraser, Fauna Brit. Ind. Odon. 3: 4(J 1-402. 

Material: Johari, 1 S? 
Measurements: Female-Abdomen, 39 mm. fore wIng, 50 mm. 

hind wing, 48 mm. 
Remarks: A very rare species. It has been recorded for the first time 

from Uttar Pradesh. 
Distribution: It is known from South India, Punjab, and Eastern 

India. 

Subfamily ZYXOMMATINAE 

Zyxotnm.a petiolatum. Rambur 

1842. <yxonima petiolatum Rambur, Ins. Neurop. p. 30. 
1936. <yxomma petiolatum, Fraser, Fauna Brit. Ind. Odon. 3: 409-410. 

lvIaterial: De hra Dun, 1 ~ . 

Measurenzents: Female-Abdomen, 37 mm. fore wi'ng, 34 mm. hind 
\ving, 33 mm. 

Remarks: A very rare species. 
Distribution: I t is ~nown t~roughout India, Burma, and Sri L{l,nka t 
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Subfalnily PANTALIINAE 

Pantala flavescens (Fabricius) 

(Text-fig. 6, C & D) 

1798. Libellula flal'escens Fabricius, Ent. Syst. Supple p. 285. 
1936. Pantalajlavescens, Fraser, Fauna Brit. Ind. Odon. 3: 414-416. 

Material: A~arori, 2 if if; Bhaniawala, 2 if if, 1 ~; Donga, 3 c! C!, 
1 ~; J ohari, 4 ~~; Kandholi, 1 ~; Langha, 2 ~~; Mianwala, 1 if, 5 ~~; 
Dehra JJun, 1 d\ 1 ~; Motichur, 1 if, 1 ~; Phandu\vala, 1 ~; Rajpur, 
1 if, 5 ~~ ; Sahastradhara, 11 if if , 8 ~~ ; Thano, 1 d; and 
Jaintan\vala, 1 if. 

Measurelnellts: Male-Abdomen, 29 mm. fore wing, 40.5 mm. hind 
wing, 38.5 mm. Female-Abdomen, 27 mm. fore wing, 39 mm. hind 
wing, 37 mm. 

Remarks: A very common species. Swarms of this species are a 
common sight from July to September. They are often seen resting in 
large numbers on the bushes. 

TralDea basllaris burmeisteri Kirby 

1839. Libellula chinensis Burmeister, llandb. Ent. 2: 852. 
1936. Tramea basilaris burmeisteri, Fraser, Fauna Brit. Ind. Odon. 3: 432-434. 

Material: Mianwala, 1 if. 
Measurements: Male-Abdomen, 29 mm. fore \ving, 39.5 mm. hind 

\ving, 35 mm. 

R~marks: A very rare species. 
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: Mianwala, 9 if if . 
Measurements: Male-Abdomen, 28 mm. fore WIng, 40 mm. hind 

wing, 38-39.5 mm. 

Remarks :' A rare species. It differs from the published account in 
being slightly smaller in size. The membrane and pterostigma are 
brownish. 

Distribution: Burma, Thailand, Indo-China, and Formosa. 
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'COCCIDIA OF INDIAN VERTEBRA1'ES 

By 

A. K. !vIANDAL 

Zoological Survey of India, Calcutta 

(',Vith 10 Text-figures and 1 Table) 

INTRODUCTION 

The Coccidian parasites have representatives in all the majoi' reahns 
of the ,vorld. Out of 35 genera of the Order Coccidia, 17 are represen­
ted in India and they are comprised of nearly 200 speciEs. In this 
order, the fanlily Eillleriidae with its members inft:cting verte brate 
hosts, constitute the maximum by its 10 genera and nearly 165 species. 
Anl0ngst these, all the genera except Lankestrella require no intermediate 
aniInal transnlitter for the spread of infection. They constitute the 
major part of the family. The information on most of the genera and 
species is scattered and inaccessible. Hence, an attempt has been made 
in the present paper to redescribe the less known genera and species 
along with the observations on the type specimens obtained from differ­
ent institutions a.nd individuals or the topotypes collected by the author. 
Where either the type series or the specimens are not availab1e the origi­
nal descriptions are nlerely cited as such. The paper also includes 
the descriptions of 13 species and a subspecies from different vertebrate 
hosts described as new earlier by the author. Keys for identification 
of species.is provided '\vhere ever they are not available. 

For purpose of covenience, this work is divided into five parts deal. 
ing ,vith the parasites of fishes, amphibia, reptiles, birds and mammals. 

The materials collected by the author will be deposited in the 
National Zoological Collection, Zoological Survey of India, in due 
course. 

HISTORICAL ACCOUNT 

Hake (1839) described Coccidia for the first time but he considered 
them as pathological products of the diseased animal. The complete 
history of coccidia was first described by Kloss (1855). Since then, 
many contributions have been made to the family Eimeriidae by many 
workers from India and abroad, of which the following are the important 
ones from abroad. Rivolta (1869), Schaudinn (1902), Wasielewsky 
(1904), Phisalix (1923, 1924), Leger (1926), Tyzzer (1928, 1929), Kot­
Ian (1932), Hoare (1933), Yakimoff and Gousseff (1933, 1936), Allen 
(1934, and 1936), Vincent (1936), Hardcastle (1955), Becker (1956), 
Livine (1961a, b), Pellcrdy (1963 and 1965). 

In India, Ross (1898) was the pioneer in reporting Coccidian 
oocysts from nl0squito. Cooper and Gu1ati (1926), Scn (1932) and 
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Ware (1936) recorded cases of bovine coccidiosis, Knowles and Das 
Gupta (1931, 1934) studied the coccidial infection in Carnivores. Ray 
and Das Gupta (1935 a, b, and 1936) described coccidia from toad and 
reptiles, the same authors (1937b) reported coccidia also from squirrel. 
Mitra and Das Gupta (1937) reported coccidia from Indian bir ds. Setna 
and Bana (1935 a, b) described Eimeria harpodoni from fish and E. flavi­
viridis from lizard. Bhatia (1938) extensively dealt with the Indian 
Sporozoa of different group of vertebrates and invertebrates. Chakra­
varty and Kar (1944 a, b, 1947 a, b), (Kar 1944) recorded seVeral species 
of coccidia from reptiles and birds. Ray (1930) described the genus 
Dorisiella from a polychaete worm at Plymouth. The same author 
(1945) described Wenyonella gallillae from domestic fowl. Ray a.nd Das 
Gupta (1937), Ray and Raghavachari (1942) described the genera 
Pythonella and Octosporella from Indian reptiles. Ray a.nd SarkaI' (1967) 
reported several species ~rom Indian birds. Ray, D. K. (1959) sub­
mitted a thesis on Coccidia and coccidiosis in sheep and goats of India 
for his Doctoral Degree. Ray and Hiregaudar (1959) described 
several species of avian coccidia. MandaI and Chakravarty (1963, 64) 
described some species of avian coccidia. MandaI and Chakravarty 
(1965) described a new coccidium from marine fishes of Bengal. Man­
daI (1965) reported five species of coccidia from Indian birds along 
with a subspecies. Gill (1960, 1968) reported several species of Oocci­
dian parasites from Indian pigs and cattle. 

GENERAL METHOD AND TECHNIQUE 

The topotypes. were collected from different parts of India. A 
large proportion of samples were obtained from different sources. In 
compliance with the directions issued by the author, they were for­
warded in 2.5 percent potassium dichromate solution either in speci­
men tubes or in test tubes. Particulars of the date of collection, etc. 
were shown in a consolidated statement that accompanied each con­
signment of sample, while, in addition each tube had a separate label 
attached to it to indicate its contents in respect of the same ·particulars. 

For ensuring viability of the oocysts, the classic£1J method of pre­
serving them in a 2. 5 per cent aqueous solution of potassium dichromate 
was used. The faecal samples being taken either from droppings or 
directly from the rectum of the hosts. When a floating medium was 
required a salt solution of 1.2 specific gravity was used, invariably crush­
ing or mixing of faecal samples was done in the dichromate in pestle 
and mortar, the material being there-after strained though a piece of 
fine-meshed wire guaze to eliminate debris. Identification of various 
species was mainly based on the biometry and morphology of the oocysts. 

For an examination of oocysts ·under a microscope a smal1 quantity 
of the surface material from the fluid was transferred to a slide with 
fla ttened end of a glass rod and then a cover glass placed over it. 

The oocyst wall being impermeable (Cheissin, 1935) to all known 
staining reagents, no Inethod exists that might be effectively utilised 
for a detailed study of their internal structure, such as the developing 
sporozoites. Nohmi (1927) and Crouch and Becker (1931) have des­
cribed methods for staining coccidian oocysts, but neither of them has 
indicated whether these methods would lend themselves for use for the 

I 
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purpose mentioned above. While the author does not claim to have 
come any nearer the solution of this universally admitted baffling prob­
lem, he found, as a result of a numerous trials, that when oocysts, after 
they have been concentrated by centrifugation and placed in tap water, 
for about 10 hours, at a temperature of 38.5°0, and stained with such­
stains as Janus green, Delafield's haematoxylin, eosin or Indian 
ink, the oocyst wall took up the stain in a manner to expose the sporo­
zoites, the re~idual body and the refractile globules, so as to make these 
structures suitable for a detailed study. This was, therefore, the routine 
method used by the writer for his study of the morphology of Coccidian 
oocysts. It is noteworthy that sporulation of the oocysts was also found 
to occur at 33'5°38'5° a in most cases, unless otherwise stated, the figures 
were drawn with the help of a camera lucida. . 

I. FISH 

This is the first part of the series of the review work on the family 
Eimeriidae (Protozoa: Sporozoa) occurring in Indian fishes. All the 
species obtained so far from Indian fishes belong to the genus Eimeria. 

Observation on Coccidian parasites 
obtained so far from Indian fishes 

Genus Eimeria Schneider 

Synonym: Gregarina Eimer, 1870, pro parte; Cryptospermium Rivolta, 1878, pro 
parte; Psorospermium Rivolta, 1878, pro parte; Coccidium Leuckert, 1879. pro 
parte; Orthospora Schneider, 1881, pro parte; Karyophagus Steinhaus, 1889; Cyto­
phagus Steinhaus, 1891; Globidium Flesch, 1883, pro parte; Acystis Labbe, 1894; 
Pfeifferia Labbe, 1894; Bananella Labbe, 1895', Goussia Labbe; 1896; Crystallospora 
Labb6, 1896; PfetfJerella Labbe, 1899; PfeijJerelia Labbe, 1899; Paracoccidium 
Laveran & Mesniil, 1902; Jarrina Leger & Hesse, 1922; "G. Marotelia, Ratz,_ 
1905"? (Vide, Marote1: Parasito10gie Veterinarie, 1949) 

Type species: E. falciformis (Ein1er) 

Eimeria harpodoni Setna and Bana 

(Text-fig. 1 a, b) 

1933. Eimeria Sp. Setna, Curro Sci. 2: 97. 
1935. Eimeria harpodoni Setna and Bana, J. Roy, Micr. Soc., 55: 166. 

-Description.-Oocysts spherical measuring 12'.3-1 7.3p in diameter 
with a mean of 14.02p, with two transparent membranes, the outer one 
is thicker than the inner one. Cytoplasm granular with centrally 
placed nucleus. Cytoplasmic Inass measures 8.5-10.5p in diameter 
with a mean of 9.5#. Four rounded sporoblasts 3.5-4.4p in diameter 
are present. No micropyle is see.n. Thin granular oocystic residuum 
clearly V'isible after the complete development of the oocyst. Sporocyst 
elliptical in shape with a long protuberance at one end. At the edge 
of this protuberance or neck there is a broad inverted V-shaped append­
age. Sporocysts are 8.5-10.8 p in length with a mean of9.7 It, 3.6-5.7Jl 
in breadth with a mea.n of 4.8 p; shape -index is 2.02. Sporocystic resi­
dual compact Inass present at one end ·of the sporocyst. Elongated 
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sporozoites are slightly curved at middle region with one pointed end. 
Sporozoites measure 7.3# in length. Nucleus situated at broader end 
of the sporozoite. 

Sporulation time-24-36 hours. 
. Habitat.-Alimentary canal of Bombay Duck, Harpodon nehereus 

(Ham. & Buch). 
Locality.-Port Canning, West Bengal. 
R~rnarks.-Setna and Bana (1935) described this species, after ob­

taining: the specimen from Bombay duck at Bombay. According to 
them "the sporocysts measure on an average 9.6p in length and 4.6# in 
width. "In this observation the sporocysts were found to be 8.5-10.8,u 
in length with a mean of 9.7# and 3.6-5.7# in width with a mean of 
4.8#. Moreover, oocysts of anomalous development, containing two 
instead of four sporocysts were observed by them. 

,36. 
A B 

D 
« ' 6.).( 

,9A. 

F H 

Text-Jig. l.-Oocysts: a, h. Eimeria Izarpodoni Setna and Bana a unsporulated b 
I d d E · . , , , 

sporu ate ; c, . zmerza zygaenae MandaI and Chakravarty c immature d 
mature;. e, .r. Eimeri~ southwelli Halawani, c, immature f,' wi~h sporoblast~ 
g, h. Elmerza notopterz Chakravarty and Kar, g, immature h, fresh mature 

EilDeria notopteri Chakravarty and Kar 

(Text-fig. l g, h) 

1944. Eimeria notopteri Chakravarty and Kar, Cllrr. Sci., 13: 61. 

Desc~iption.-Oocysts irregular in shape measuring 23.5-25.2,a in 
length \vlth a mean of 24.3,u and 21.4-22.5Jl in \vidth with a mean of 
22.21". Double layered Oocystic \vall of equal thickness are pf(~~sen~. 
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Centrally placed cytoplaSlll Ineasures 20.4-2l~ r It' in dianleter. S~oro­
blasts four in number measuring 5.8 It in diameter. Neither a mIcro­
pyle nor oocystic resudium is seen in the Oocyst. Sporocysts oval with 
both ends bluntly pointed. They m(;asure 10.5-11.5 p in length with 
a mean of 11.00 p and 5.5-7.3 It in width with a mean of 6.8 p. The 
shape index is 1.5. Sporocystic residuum absent; the sporozoites are 
elongated in &hape ,vith one end pointed and the other end rounded. 
It measures 5,5 p: in length and the nucleus is situated in the middle . . 

Sporulation time.--48-50 hours. 

Habitat.-Intestine of the fish, .. N"otoblerus notopterus (Pallas). 

Locality .-Calcutta. 

Remarks.-The above description is based on the examination of 
topotype. The same species is also obtained from Notopterus chitala 
GUnther of Calcutta and Shillong. According to Chakravarty and' 
Kar (1944), "both the mature and the immature cocysts are 
irregular in shape and measure 24.2 p X 22 p." In the present obser­
vation it was found to be 24.3 X 22,.2 fl· with shape index 1.6. The 
sporocysts measured 11 p X 6.6 p in the original description. In this 
observation the sporocysts measured 10.5-11.5 It in length with a mean 
()f 11.00 Jt and 5.5-7.3 ,a. in width with a mean' of 6.8 p. The s~ape 
index is 1. 6. 

Eimeria southwelli Halawani 

(Text-fig. 1 e, f) 

1990. Eimeria southwelli Halawani, Ann. Trop. Med. Parasit., 24(1), 1. 

Description.-Immature oocyst pear-shaped, the mature oocysts 
cylindrical or sausage-shaped provided with a single .outer transparent 
wall measuring 1-3 p, in thickness. Oocysts measure 30.5-53.4 Ji in 
length with a mean of 39.5 p, and 10.5-15.4 p in width with a mean of 
13.1 p. The shape index is 3.02. The cytoplasmic mass appears as 
refractile globules. Sporobla8ts four in number, each measure 10.5-
13.5 P in length with a mean of 10.6 p,. The shape index is 1.9. The 
sporocyst are oval in shape measure 10 ,u-I2 P in length 'and 6.5 p, width. 
Sporocystic residuum absent but present at immature stage. Sporo­
zoite-s are sausage-~baped with one po;nted end. It measures 10.1 p in 
length and arranged irregularly. 

Sporulation time.--48 hours. 
Habitat.-In the alimentary canal of the shark) Scoliodon sorrakowah' 

(Cuvier). 
Locality.-Sunderban, West BengaI. 

R,;marks.-Halawani (1930) obtained this species from a Devil 
fish, Aetobatis narinari in the Indian Ocean. The site of infection is in 
t~e liver. No such noticeable differences are found in the oocysts stu­
died at present. Halawani noted a remarkable feature of th~s para~ite 
regarding the intra celh.dar 0Gcurrence in the embryo of A~tohatis 
n~rinqri, 
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Eimeria zygaenae MandaI and Chakravarty 

(Text-fig. I c, d) 

1965. Eimeria zygaenae MandaI and Chakravarty, Sci. & Cult., 31: 381. 

Descriptio~~-Perfectly round cocysts, measuring 12.1-14.3 p in 
diameter witn a mean of 13.2 It, two transparent c.ocystic envelopes 
present, outer one is thinner than the inner .one; highly refractile cyto­
plasm completely fills, up tbe cocyst. Sporoblasts 4 in number. No 
oocystic residuum and micropyle seen after complete develc·pment 
of the occyst. Spo~ocyst pyriform in shape, anterior end bluntly poin­
ted and the posterior end rounded. Wall of the sporocysts warty and 
yellowish in colour, sporocysts measures 7.7-8.9 It in length with a mean 
of 8.8,u and 4.5-6.6 It in width with a mean of 5.5 It shape index is 1.6. 
Sporocystic residuum present c:.s globular mass. Sporozoites elongated 
in shape, 6.6 p in length with a centrally placed nucleus. 

Sporulation ti1ne.-72-80 hours. 
Habitat.-Small intestine of the hammer headed shark, Z;gaena 

blochii (Cuvier). 
Remarks.-This species is obtained afterwards from the Hanuner. 

headed shark collected from the Sunderban~, West Bengal and des­
cribed. No noticeable differences are found exceF t for the size of spoto­
cysts. I t was mentioned previously that the sporocysts measured 
8.8 X 5.5,u. In tl:e present"instance they measure 7.7-8.9 It in length and 
4.5-~.6,u in width. 

Key to Eimeria species from Indian fishes 

(A) Oocyst spherical or rounded 
(1) Sporocyst elliptical with a long protuberance at one end. 
(2) Sporocyst pyriform, wall provided 'with worts. 

(B) Oocyst not spherical 
(I) Sporocyst oval with sausage-shaped sporozoites of 

10.1p in length. .. . 
(2) Sporocyst oval with elongated sporozoites of 5.5p in length. 

II. AMPHIBIA 

. E. harpodoni' 
• E. ZJ1ga~a~ 

. E. southwelli 
. E. notopt~ri 

This part is in continuation of the previous work dealing with Cocci­
dian parasites obtained from/Indian fishes. In this part, the occurrence, 
and distribution of Coccidian parasites in Indian Amphibia are dealt 
with. Uptil now two species of genus Isospora and three species of the 
ge;nus .Eimeria have been described from Indian Amphibians. 

Observation on Coccidian parasites obtained 
so far from class Amphibia in India 

Genus Isospora Schneider 

Synonym-: Gregarina Eimer, 1870, pro parte, Cytospenninm Rivot~, 1878, pro parte: 
Ps.oro~/Jermiflm Rivotta, 1878, pro part~; Coccidium Leuckart, _ 1819, pra .parte; 
Diplospora Labbe, 1893; Klossia, Labbe 1894, Hyaloklossia Labbe 1894, pro parte 
Luc8tina Henry & Leblois1 1925, 1926,' . 
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T,pe Species: Isospora rara Schneider 

Isospora stomaticae Chakravarty and Kar 

(Text-fig. 2 c, d) 

1944. I. stomaticae Chakravarty and Kar, Proc. Indian Sci. Gongr.: 104. 
(1952, Chakravarty and Kar, Proc. zool. Soc. Bengal, 5(1): 12.) 

45 

Description.-Oocysts oval or spherical, double layered, both the 
walls very thin, 'Without any residuum and micropyle. Oocysts mea­
~ur~ 24.5-26.5,u in length with a mean of 25.5,u and 15.5-19.5,u in. width 
with a mean of 17.5Jt. The shape index is 1.5. The globular and 
refractile cytoplasm measures 20.4,u in diameter. The sporocysts are 
egg-shaped, with a thin sporocystic membrane and a knob-like structure 
at the anterior end (stieda body). The sporocy~ts -measure 15.5-17.5,u 
with a mean of 16.5,u and 10.5,u in width with a mean of 10.9p. The 
sporocystic residuum present as a granular mass. The shape index is 
1.5. Sporozoites elongated measuring 12.5-14.8,u in length and 2.5-4.5# 
in width with one end narrower than the other. Nucleus is centrally 
placed and oval in shape. 

Sporulation time .-48-6-0 hours. 
Habitat.-Intestine of Bufo stornaticus Schneider, Calcutta. 

Remarks.-Topotype was examined and it was found to differ 
slightly frem original measurements. In the pr:esent author's descrip­
tion the oocy~ts measure 24.00-26.30p in length and 14.50-20.00,u in 
breadth. Sporocysts measure 15.40-17.00,u in length and 11.0,u in 
breadth. Sporozoites measure 13.20,a in length and 3.30,a in breadth. 

Isospora wenyoni Ray and Das Gupta 

(Text-fig. 2 a, b) 

1935. I. wenyoni Ray and Das Gupta, Arch. Protistenk., 86: 219. 
(1952. Chakravarty and Kar, Proc. zool. Soc. Bengal, 5: 13.) 

Description. -Oocy~ts subcylindrical, double layered with a thick 
inner layer. The oocysts measures 15.3-20.5# in length with a.mean·of 
17.5# and 13.5,u-15.5,u in width with a . mean of 14.5,u. The shape index 
is 1.2. Cytoplasm compact and refractile. Oocystic residuum present 
and micropyle absent. Sporocysts oval in immature stages and become 
naviculoid later (In. It measures 10.0-13.5,u in length with a mean of 
11.8# and 7.5,u-9.5,a in width with a mean of 8.5,u. The shape index is 
1.3. Sporocystic residuum present as compact mass. Sporozoite.s are 
elongated tapering at one end. The nucleus is situated at the poste­
rior end. 

Sporulation time.-60-70 hours. 
Hahitat.-Small inte~tine of Bufo melanostictus Schneider, Calcutta. 

Remarks.-This species was obtained by Chakravarty and Kar 
(1952) from Rana tigrina and Rana limnocharis and they emended the 
description. The topotype from the specific host '\nd other examt>les 
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of the species were collected from Rana tigrina in Calcutta. The present 
observation does not correspond to the previous description in some 
points of measurement. 0 In original descl iption the °oocysts measure 
16-20,u in length and II-14/t in breadth and are \vithout any residuum. 
The sporulation time observed by me is 60-70 hours at room tempera­
ture whereas it has been mentioned by the original authors as 3 days 
at room temperature. 

Genus Eimeria Schneider 

Eimeria cyanophlyctis Chakravarty and Kar 

CText-fig. 2 ~, f) 

1944. E. cyauophlyctis Chakravarty and Kat', Proc. In dia Il Sci. Congr.: 104 
(1952. Ch.lkravarty and Kar, Proc~ zool. Soc., Ben.lfa/, 5: 14). 

Description.-Both the immature and mature oocysts are ovalo! 
sub-spherical in ~hape. In some of the former, a clear spherical globule 
is present. The single layered oocystic membrane is very thin and trans-­
parent. An oocystic residuum in the form of an irregular mass c~n­
tailling a globule is present. Micropyle absent. Oocysts measure 
15.5-20.2# in length wito. a mean of 17.9# and 15.5-13.3)t in width 
with a mean° of 16.7)t. Tl1e shape index is 1.07. Sporocysts spindle­
shaped,o tapering at one end with scattered residuum; measure 10.5-
12.5p in length with a mean of 11.5# and 4.5-6.5p in width with a mean' 
of 5.5,u. The shape index is 2.09. Sporozoites are elongated with 
pointed anterior enq, and highly granular cytoplasm having refringent 
globules. The nucleus .. is situated at the broader end 0f the sporozoite . 

. Sporulation time.-60-75 hours. 

Habitat.-In the ~ntestine of Rana cyallophlyctis Schneider, Calcutta. 

o Remarks .-The description of the topotype af> stated above differs 
from that of the originc?.l authors. They stated that the oocysts mea~ure 
15.40-19.60#, in length and 15.40-17.60# in width; sporocysts 11.00p 
in length and 4

0

.40-6.60# in width. 

Eimeria himalayanum. Ray and Misra 

(Text-fig. 2 i, j) 

1942. E. himalayanllm Ray and Misra, Proc. Indian Sd. Con.!!,.: 169. 
(1943. Ray and Misra, Proc. Nat. Inst. Sci. India, 9: 266.) 

Destription.-Oocyst5 rounded oval, with two thin oocystic waIJ~ 
without micropyle, residue absent. Oocysts measure 7.5-10.511" in dia­
meter with a mean of 9.211. Sporocysts naviculoid, me~;.sure 4.5-6.5,u 
in length with a mean of 5.5# and 2.5#-3.5# in width with a mean of 2.9#, 
wit.h.globular residuum. Sporozoites club-shaped withoa centrally placed 
nu~leus and siderophilous structure at one of the poles. .Spolozoites 
m.ea~qre 3.8-4.5/" in olen~tl~! 0 
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Sporulation time.-48--72 hours . 

4' 
. Habitat.-Small intestine (mucous membrane) of Bufo himalayanus 

Boulenger from Mukteswar, V.P. 
Remarks.-The above description is based on the topotype. The 

measurements of oocysts and sporocysts slightly differs from the original 
description. According to Ray and Misra (1945) Oocysts measure 
7-10# along its broadest diameter, sporocysts 3.2# X 2.81" and sporo­
zoites 4.6 X 1 ~4,u. 

o F 

~] 

E· 

J 

Text-fig. 2.-0ocysts: a, b. Isospora wenyoni Ray and Das Gupta, a, immature b, 
mature; c, d. Isospora stomaticae Chakraborty and Kar, c, unsporulated d, 
mature; e. f. Eimeria c..vanophlyctis Chakravarty and Kar, e. immat11re, f. 
mature; g, h. Eime: .. za laminata Ray, g, immature h, mature; i, j. Eimeria 
lzimala)1anUm Ray and Misra, i, immature j, with sporoblast. 

·Eimeria laminata" Ray 

(Text-fig. 2 g, h) 

1935. E. laminata Ray, Parasitol., 27(3): 370. 

Description,-Oocystsspherical, measure 8.5ft-II.OI" in diameter 
with a mean of 9.8/,-. Oocystic wall double layered, outer one thicker 
than the inner one, no oocystic residuum; rounded cytophism contains 
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highly refringent, refractile globules. Spindle-shaped sporocysts pointed 
at both ends and ,vithout any knob. Sporocysts measure 5.2-6.5,u in 
length and 3.0# wid~h. The shape index is 1.96. Sporocystic ~esiduum 
present. Sp3rozoites are elongated bodies with one end bluntly pointed 
than the other with a nucleus at the middle. 

Sporulation time .-60-72 hours. 
Habitat.-Smali intestine of Indian toad, Bufo mela1lostictus Schneider 

from Calcutta, West Bengal. 
Remarks.-The iopotype was collected and observed. The ori­

ginal authors described the oQcysts as spherical and measuring 8-11p 
in diameter without any residuum. Sporocysts spindle-shaped, measur­
ing 4.5-5.8# in length with a breadt~ slightly under 3#. They found 
only 2 specimens infected out of 200 examined. 

Ktry to the Isospora species from Indian Amphibia 

A. Oocysts sub-cylindrical 
(i) Size of oocyst 15.3-20.5 X 13.5-15.5,u. . Isospora wenyoni 

B. Oocysts broadly oval 
(i) Size of oocyst 24.5-26.5 X 15.5-19.5#. . I. stomaticae 

Key to the Eimeria species from Indian Amphibia 

A. Oocyst spherical, measuring 8.5-11.01'-. . Eimeria lami1lata 
B. Oocyst not spherical 

(i) Oocyst without residium and sporocyst naviculoid. .E. himalayallum 
(ii) Oocyst with residuum and sporocyst spindle-shaped. .E. cyanoPhlyctis 

III. REPTILIA 

Thi~ is the third part of the serie~ dealing with the Coccidian parasi­
tes obtained from Indian reptile~. Twenty two species belonging to 5 
genera of the family Eimeriidae have so far been described flom Indian 
reptiles. 

Observation on Coccidian parasites obtained so far from class 
Reptilia in India. 

Genus Caryospora Leger 

Synonynl: Eumonospora Allen, 1933 (193.2, p. 193) 

Type Species: C. simplex Leger 

Caryospora gekbnis Chakravarty and Kar 

(Text-fig. 3 0, p) 

1947. C. gekkollis Chakravarty and Kar, J. Roy asiatic Soc., Bf.llgal, (Sc.) 12(1): 3. 

Description.-Oocysts spherical, measuring 18.5-20.8# in d.iameter 
with a mean of 19.7 p, double walled, outer thin and the inner wall being 
l.I/t in thickness; no oocystic residuum, micropyle present. Sporocyst 
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almost spherical, thin walled and measures 10.5-12.5# with a mean of 
11.5 # in diameter of which a blunt knob like refractile part is drawn 
out. Sporocy8tic residuum scattered as diffuse residual ma~s. The 
sporozoites are almost spherical in shape and measure 2.5# diameter. 

Sporulation time.-35-50 hours. 
Habitat.-Small intestine of Gekko geko (Linn.), Calcutta, West 

Bengal. 

Rernarks.-The description of the topotype differs from the original 
descripticn in respect of measurements, where oocysts and sporocysts 
measure 19.8p and lip in diameter respectively. 

Isospora calotesi Bhatia 

(Text-fig. 3 s, t) 

1933. Isospora sp. Setna, Cur. Sci. 2: 97., 
1938. I. calotesi Bhatia, Fauna of British India, (Protozoa: Sporozoa): 167. 
1948. Chakravartyand Kar, J. Roy asiatic Soc., Bengal, 12: 4). 

Description.-Both unsporulated and sporulated oocy~ts are usually 
~pherical or subspherical. It is provided with a double-layered wall 
with a micropyle and without any oocystic residuum. It measures 
25.0-37# with a mean 32.5p. The sporocysts are elliptical in shape, 
with a small knob at the anterior end (Steida body) and rounded poste­
rior end. In &ome cases the posteriur end abruptly tapers to a blunt 
point. The ~porocystic residual body is aggregated together into an 
irregular mass. The sporocysts measure 12.5-17.5p in length ,vith 
a mean 14.5,lt and 9.5-10.5/, in width with a mean 9.8#. The sbape 
index is 1.5. The sporoz0ites are elcngated and irregularly al.ranged 
with one of the ends pointed and other rounded. The spherical nucleu.s 
is situated at the centre. It measures 12.00# in length and 2.5p in 
width. 

Sporulation time .-48-60 hours. 
Habitat.-Intestine of the garden lizard, Calotes versicolor (Daudin), 

Calcutta. 

Rrtmarks.-The specimen was collected from the ~\lburbs of Calcutta 
and described. It differs in measurements. Bhatia (1938) described 
only the Endogenous stages. Its process of sporog~ny is known from 
the ,york of Chakravarty and Kar (1948), where the oocysts measure 
25.5#-38.8/, in diameter and the sporocyst.) meaSUle 12.3#-16.5p X 10.3,u. 

Isospora knowlesi Ray and Das Gupta 

(Text-fig. 3 g, h) 

1935. Isospora sp. Knowles and Das Gupta, Indian J. med. Res., 22: 703, 705. 
1937. I. knowlesi Ray and Das Gupta, Arch. Prctistenk., 88: 270. 

Description.-Spherical oocysts with a single layer of 1.5p thicknesg" 
17.5-23.14,u in diameter with a mean c.f 21. 7ft. The refractile and gra­
nular cytopla~m measures 15.5-17.3p, in diametel. Oocy~tic residuum 

7 
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and micropyle absent. Sporocysts ellip30idal with a mean of 14.3 and 
7.3-10.5,u in width with a mean of 8.S,u. 

The shape index is 1.7 Sporozoites are. elongated tapering towards 
one end and measure 10.S,u-12.5,u in length. 

Sporulation time.-4-S days. 
Habitat.-Sm~ll intestine (intracellular) of Hemidactylus flaviviridis 

(RiippeU), Calcutta. 

Remark's.-The topotyp~ differs mainly in measurern.ents from its 
oria-inal description, where the oocysts measure 18.00-23.00p in dia­
meter and the sporocysts measure 12-15,u in length and 8-10p. in width. 
MoreOver the structure of the sporocysts was not mentioned. 

Isospora lDinuta Mitra and Das Gupta 

(Text-fig. 3 a, b) 

1937. I. minuta Mitra and Das Gupta, Proc. Indian Sci. Congr.: 291 
(1938. Das Gupta, J. Bombay nat. Hist. Soc. 40: 236.) 

Description.-Oocysts cylindrical, with a 'thin single wall. It mea­
sures 14.5-16.5,u in length with a mean of 15.5p and 6.8-:-8.5It in width 
with a mean vf 7.7 p. The shape index i~ 2.01. No oocystic residium or 
any micropyle is seen. The sporocysts are spherical in shape measuring 
6.S-9.9p in diameter with a mean of 7.7 p. Sporocystic residuum pre­
sent as a compact mass. The sporozoites are elongated tapering at one 
end measuring 3.5-4.6p in length. 

Sporulation time.-50-72 hours. 
Habitat.-Small intestine of the Cobra, Nqja naja Linn, from 

Sundarbans, West Bengal. 

Remarks.-The specimen was observed after collecting the host 
from Sundarban and the same species is also obtained from Naja hannah 
(Linn.) from Shillong, M~ghalaya. The original authors described this 
species imperfectly. But Das Gupta (1938) redescribed this species, 
where the oocysts measure 15 X 7.5# and sporocyst~ 7.5p and the sporu­
lation time is 3 days. The shape of the oocysts wa.s not mentioned 
by him. 

Isospora rayi MandaI 

1966. 1. rayi MandaI, Sci. & Cult., 32: 507. 

Description.-Immature oocysts spherical in shape with double 
envelope, the outer wall thin and membranous while the inner One i:> 
thick, yellowish red in dilY light, mEasure 1.00-I.S0p in thickness; cen­
trally placed spherical cytoplasm measure 20.0-20.8,u in diameter and 
appears as beaded, .refr~?gent, re~ractile globules. Mature oocysts 
mea<3ure 25.5~t-27.4p In dlameter WIth a mean of 26.3,u; oocystic resi­
duum and lnlcropyle absent; spcroc~st~, naviculoid ,in ~hape, tapering 
at. both ends, me3.SUrlng 14.5/t-16.3/t In length and 9.15-10.5,u in breadh 
vilth a luean of 15.4ft X 8. 6ft and shape index 1.5; blackish sporocystic 
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residuum visible as ~hiny globular materials and scattered irregularly 
inside the sporocy~t. Bean-shaped sporozcites measure 7.5/t-8.15p 
in length with a mean of 7.9#, nucleus situated at the middle of the 
sporozoite and appe~rs as a refractile area. 

Sporulation time .-50-60 hours. 
Habitat.-Rectum of a lizard, Ptyctolaemus sp., ·Shil1ong. 

Remarks.-The topotype was collected and examined and no notice-
able differences are found. 

Genus Eimeria Schneider 

Eimeria ftaviviridis Setna and Bana 

(Text-fig. 3 u, v) 

1933. Eimeria sp. Setna, Curro Sci., 2: 97, . 
r935. Eimeria ("Species B') Knowles and Das Gupta, Indian ]. med. Res., 22: 

703, 705. 
1935. E. jlaviviridis Setna and Bana, J. Roy. micro Soc., London, 55:'256. 

Description.-Oocysts elliptical, coloulless, measuring 18.5-35.4p 
in length with a mean of 25.5p and 10.5-15.5p in width with a mean 
of 12.5Jt. The shape index is 2. Micropyle and oocystic residium abJent. 
The ovoid sporocysts measure 6.5-9.4# in length ~ith a mean of 8.3# 
and 5.3-8.3p in width with a mean of 6.9#.. The shape index is 1.2. 
Gra.nular ~porocystic. residium present in the middle region. Sporozoi­
tes are elongated in shape with a bend at mid region. They overlap 
each other iDside the sporocyst at one end. Sporozoites measure 9.5Jt 
in length with a nucleus situated at round~d posterior end. 

Sporulation time. - 3-4 days. 
Habitat.-Gall bladdel" and intestine of the lizard Hemidactylus 11 alJi­

viridis (Riippell), Bombay. 

Remarks.-The topotype has been examined. The host was also 
collected from Barasat, West BengaL This description corresponds 
with the original description except in measurtments. According to 
'Setna and Bana (1935) oocysts vary from 25 to 34# in length. at:Id 11 
to 14p in breadth and 3porocysts measure 8# by 6p. 

Eim.eria gupti Bhatia 

1936. E. cylind~ica Ray and Das Gupta, ·Prcc. Indian Sci. Gongr.: 345, non E. 
cylindrica Wilson, 1931, Va. Agric. Exp. Sla. Tech. Bull. 42: 3. 

1936: Eimeria gupti, Bhatia, Curro Sci.: 5: I 17. 

Description.-Oocysts cylindrical, measuring 36JlI by 18p. Oocystic 
residuum pre~ent. 

Habitat.-Rectum of snake, Natrix piscator (Schneid..), Calcutta. 
Remarks.-This description is ba~ed on that of Bhatia (1938). Twenty 

hosts were collected from subarbs of Calcutta and examined but none 
of them was found to be infected. The oocysts with such incomplete 
description as 'Well as the non-ava.ilability of any topotype threatcrt (he 
validity of the ~pecies. ... 
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Eimeria hemidactyli Knowles and Das Gupta 

1935. E. hemidactyli, Knowles and Das Gupta, Indian Jour. Med. Res., 22: 705. 

Description.-The Oocy:)ts are l~mon-shaped with t\\'o layers of 
equal thickness. It measures 16.5-21.5,u in length with a mean-of l8.50p 
and 12.5-16.2,u in width with a mean of 14.4,u. The shape index is 
1.3. Oocy~tic residuum and micropyle absent. Granular cytoplasm 
gives rise to four rounded sporoblasts. Ovoid sporocysts measure 9.5-
11.3,u in length with a mean of 10.4}£ and 7.5-8.5,u in width with a mean 
of 8.00p. The shape index is 1.3. The sporccY5tic residuum is scattered 
inside the Sp(jfOCYStS. The elongated sporozoites are pointed at one 
end. They measure 6.5}t in length. The nucleus is situated at the 
posterior end. 

Sporulation time.-24-36 hours. 
Habitat.-Gut contents of Hemidactylus flaviviridis (Rtippell) 

Calcutta. 
Remar/rs.-The topotype was collected and observed as stated above. 

I t differs from original descriptions only in measurements, where the 
oocysts meas,:!re 17-20p in length and 13.6-17 It in width. 

Eimeria irregularis Kar 

(Text-fig. 3 m, n) 

1944. E. irregularis Kar, Indian Vet. Jour, 20: 231. 

Description.-The immature oocysts are spherical in ~hape and 
the mature ones irregular and without micropyle or oocystic residuum. 
The oocysts meaSl:1re 14.6-16.5,u in diameter with a mean of l5.5p. Cyto­
plasm mea~ure 11.5-12.5# in diameter. Spindle-shaped sporobiasts 
measure 8.5 x4.5,u. The sporocysts are eiongately oval in shape having 
rounded posterior and a bluntly point~d anterior end. At the anterior 
end of the sporocyst there is a little knob. A sf-orocyst measures 11.5-
13.5,u in length w.i.th a mean of 12.5p and 6.5-7.5p in width with a mean 
of 6.9,u. Sporocystic residuum is present. The sporozoites are saus­
age-shaped having both the ends rounded. Sporozoites measure 8.5,u 
X 2.5p. They have a spherical nucleus placed at the centre, of the 
body. 

Sporulation time .-30-45 hours. 
Habitat.-Intestine of Pond Turtle Lissemys punctata (Bonnaterre), 

Calcutta. 
Remarks.-The topotype was examined and it differs in the follow­

ing characters. According to Kar (1944) the oocysts measure l5;4p 
is diameter. The sporocysts and sporozoites measure 12p x6.6 and 
8.8,u X 2.2 respectively. 

Eim.eri~ kerlDoganti (Simond) 

1901. Coccidium kermoganti, Simond, Compt. Rend. Soc. Biol. 53: 483. 
1926. Eimeria kermonganti, Wenyon, Protozoology,: 860. 
1921. Eimeria kormoganti, (Simond), Rcichenow, Han¢huch der pathogene", 

Prc to ~oen: 949, 
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Description.-Oocysts spherical, measure 20# ·22# in diameter, 
Cytoplasm granular, oocysts double ",,"alled of equal thickness, oocystic 
residuum absent. Sporocysts oval,. sporocystic residual massesat one 
end. Sporozoites comma-shaped and transparent. 

Sporulation time.-Not known. 
Habitat.-Spleen of Gharial, Gavialis gangeticus (Gmein) 

In the river Ganges. 
Remarks.-' The description is based on that of ;Bhatia (1938) and 

Pellerdy (1965). 

EiDleria knowlesi Bhatia 

1935. Eimeria ("Species A") Knowles and Das Gupta Indian Jour. Med. Res., 22: 
701. 

1936. Eimeria knowlesi Bhatia, Curro Sci., Bangalore, 5: 177. 
1937. Eimeria ("Species A"), Ray and Das Gupta, Arch. Protistenk., 88: 270. 

\. 

Description.-The oocysts are spherical or oval, double-walled 
having granular cytoplasm and without any micropyle and residuum. 
They measure 16.5-20.5/t in length with a mean of 18.5# and 14.5-18.5# 
in width with a mean of 16.5,u. The sporocysts are ovoid in shape, 
measure 9.00-11.00# length with a mean of 10.00,u and 7.5p-8.5 in \vidth 
with a mean of 7.9#. The sporozoites are elongated with nucleus situa­
ted at one posterior round end. The sporocystic residual mass is placed 
in between sporozoites. The sporozoites measure 7.2# in length. 

Sporulation time .-30-40 hours. 
Habitat.-Gut contents of Hemidactylus flaviviridis (Riippell), 

Ca.lcutta. 
Remarks.-Topotype was collected ,and' observeq. It has been 

found that thi~ species is closely related to E hemidactyli Knowles and 
Das Gupta. Measurements given in original description of oocysts 
are 16.20# X 14.18,u. But both of them differ in the sr.ape of the oocysts; 
E. knolvlesi is spherical or oval and E. hemidactyli i:; lemon-shaped. 

Eillleria innominata Kar 

(Text-fig. 3q, r) 

1944. E. innominata Kar, Indian vet. J. 20: 232. 

Description.-Oocysts subspherical; double-walled, the outer is 
thinner than the inner on~. Oocysts m6a~ure 16.5-18.8 p in length 
with a mtan of 17.7 # and 11.5-J4.3 # in wiclth with a mean of 13.5 p. 
The shape index is 1.3. Spherical cytoplasm measures 7.3-8.2# in 
diameter and is provided with highly refringent globules. Micropyle 
and oocystic residuum absent. Sporocysts pyriform with Gl.n irregular 
shaped knob at the pointed end. Sporocysts measure 10.5-12.3p in length 
with a mean of 11.3 p and 5.5-7.5# in width with a mean of 6.5 p. The 
shape index is 1.7. Sporocystic residual mass present. The sporo­
zoites are elongated in shape with one .. sharply pointed end and measure 
6.5-7.5f" in length and 4.1-4.6~ in width with nucle~s at the centre. 
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Sborulation time.-Not known. -
Habitat.-Liver of pond turtle, Lissemys punctata (Bonnaterre), 

Calcutta. 

Remarks.-Topotype differs from the original description in the 
following points: 

According to Kar (1944) oocysts measure 17.6Jt X 13.2p. The 
sporocysts and spo~ozoites are IIp X 6.6p and 6.6p X 4.4p respectively. 

EilDeria koormae Das Gupta 

(Text-fig. 3 c, d) 

1938. E. koormae Das Gupta, Arch. Protistenk., 90: 414. 

Descriplion.-Spherical oocysts with tvvo layers, the inner layer· 
being thicker than the outer. Granular cytoplasm and micropyle 
pre~ent. The oocysts measure 13.5-15.8p in diameter with a mean of 
14.6/t. Oocystic residuum absent. Spindle-shaped sporocysts tapering 
at both ends, measuring 9.3-11.3p in length witlt a mean of 10.3p and 
~.5-5.6p in width with a mean of 4.6p. The shape index ;g 2.24. Spc­
rocystic residual mass is granular and situated between the two sporo­
zoites. The sporozoites are elongated and have one end rounded and 
thicker than the other. 

Sporulation time.-2-3 days. 

Habitat.-Small" intestine of tortoise (Lissemys punctata Bonnaterre), 
Basirhat, West Bengal. 

Remarks.-The type locality of thij species is jessore, Bangladesh. 
As it was not possible to collect the topotype due to certain difficulty. 
The species was collected very near to its type locality. The present 
obse,rvation correspond') ,with original description except in ca~e of 
measurements. In original description oocysts measure 14p in dia­
meter and sporocysts lOp x4.5p. 

Eimeria legeri. (Simond) 

1901. Coccidium legeri Simond, Compt. Rend. Soc. Biol. 53: 485, non 1920. 
1920. Eimeria legeri Stankovitch, Compt. Rend. Soc. Biol. 83: 834. 
1926. Eimeria legeri Wenyon, Protozoology: 860. 
1921. Eimeria legeri Re iche now , Handbuch der pathogenen Protozoen: 950 
1938. Bhatia, Fauna of British India .... Protozoa; Sporozoa: 186. 

Description.-Oocysts spherical, the cytoplasm dividing to form 
sporoblasts without leaving any residuum. Oval sporocysts contain 
two comma-shaped sporozoites, sporocystic residuum is granular in the 
beginning and after becomes transparent and refringent. 

Sporulation tim'e.-Not kno""n. 

Habitat.-Gall blad9.er and bile du'ct of the tortoise, Lissemys punf­
tata ~ranosa (Schoepfi') (Em.)'da Qranosa).: India~ 
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Remarks.-This description is based on Bhatia (1938). Fifteen 
hosts from different localities were examined but none of them was 
found to be infected. 

Eim.eria m.inetti Ray, Raghavachari and Sapre. 

194-2. E •. minetti Ray, Raghavachari and Sapre, Proc. Indian Sci. Gongr.: 170. 

Description.-Oocysts oval, double walled, the outer being thinner. 
Oocysts measure 17.5-21.5# in length with a mean of 19.5# and 12.5-
14.5J~ in width with a mean of 15.5#. The shape index is 1.2. Cyto­
plasm appears as globular refractile mass. Micropyle and oocystic 
residuum absent. Spherical sporocysts measure 7.5-9.5# in diameter 
with a mean of 8.5#. Sporocystic residuum granular. The sporozoites 
are circular in shape. 

~portllation time.-36· to 48 hours. 

Habitat.-Small intestine of Mabuia sp. Mukte~war, V.P. 

Remarks.-The t\>potype was collected and described. But accord-
ing to Ray, Raghavachari and Sapre (1942) oocysts measure 18-21,u X 
12-14# and sporocysts 7.9# in diameter. 

Ei·meria najae Ray and Das Gupta 

(Text-fig. 3 e, f) 

1936. E. no:iae Ray and Das Gupta, Proc. Indian Sci. Gongr.: 345 and 1937. Arch. 
Protistenk., 88: 275. 

Description.-Oocysts ovoidal, double-wal1ed, outer wall being 
thinner. Oocysts measure' 23-5-27.5# with a mean of 25.5p in length 
and 15.5-13.5# in width with a mean of 16.9,Lt. The shape index is 
1.5. Micropyle visible in immatuI e oocy~ts. Oocystic residual mass 
appears as a compact mass. Sporocysts ~pindle-shaped, measure 
11.5-13.5# in length with a mean of 12.5# and 5.9-7.8# in width with a 
mean of 6.9Jt. The shape index i~ 1.8. The sporozoites are elongated 
and tapering at both ends. The nucleus is situated in the middle. 
Sporozoites measure 10.5-11.5# in length. 

Sporulation time.-4-5 days. 

Habitat.-Small intestine of Naja naJa Linn, from Sundarbans, 
West Bengal. 

Remarks,-Topotype was examined. Some details of this species 
were given by Ray and Das Gupta (1937), where the oocy~ts meaSUle 
23-27 #16- X 18,a with residuum. Spindle-shaped sporocy8t8 measure 
12.14 X 6.8#. A button-like plug is -visible at the micropyle of the 
female gamete. In their previous descriptions there was no other resi­
dual body. 
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EilDeria piscatori Ray and Das Gupta 

1936. E. piscatori Ray and Das Gupta, Proc. Indian Sci. Gongr.: 345. 

Description -Oocysts oval, oocystic residuum present. 
measure 29-31p X 22.3-24.5p; Sporocysts spindle-~haped, 
24ft x4-6p. 

Sporulation time.-Not known. 

OOCYbts 
measure 

Habitat.-Rectum cf the snake, Natrix piscator (Schn.), Calcutta. 

Remarks.-The description is from Bhatia (1938). Twenty host') 
were examined from the subttrb of Calcutta but none uf them was found 
to be infected with this p~rasite. 

EilDeria stolatae Ray and Das Gupta 

(Text-fig. 3 i, j) 

1938. E. stolatae Ray and Das Gupta. Arch. Protistenk., 90: 361. 

Description.-Oocysts spherical, provided with double envelope, 
the outer is thinner than the inner. Oocysts measure 19.5-21.5p in 
diameter with' a mean of 20.5#. Neither micropyle nor oocystic residu­
um present. The cytoplasm is rounded with refractile -globules. Cyto­
plasm gives rise to four spindle-shaped sporoblasts. Spindle-shape d 
sporocysts with both ends tapering. It measures 11.5-13.4p in length 
with a mean of 12.5p and 5.5-7.5,p in with with a mean or 6.5It. The 
shape index is 2.0. Sporocystic residuum present between the elongated 
sporozoites. Sporozoites lie side by side with their broad nuclear ends 
facing each other. The sporozoites measure 8.5p x2.3p. . 

Sporulation time .-60-72 hours. 

Habitat.-Small intestine (inter cellular) of gra~s snake, Natrix 
stolata, Calcutta. 

Remarks.-Topotype wa') collected and examined as stated above, 
E. stolatae Ray and Das Gupta (1938) is closely related to E. laminata 
Ray (1936) in the shape of the oocysts and sporocysts but differs in size. 
In its original description, the oocysts measure 20.5p in diameter and 
the sporosyst meaSUIes 12.3Jl in length and 6.15p in width. 

Eitneria triangUlaris Chakravarty and Kar 

(Text-fig. 3 w, x) 

1943. E. triangularis Chakravarty and Kar, J. Roy. asiatic Soc. Bengal, 9: 49. 

Description.-Oocysts al e triangular with the sides arched. Oocysts 
meaSUle 9.5-14.5Jl in length with a mean of 12.5Jl. The cytoplasm is 
rounded measuring 9.12-11.50p in diameter and provided with some 
refringent globules. Oocystic residuum and micropyle absent. The 
sporocysts are oval or spindl~-~haped with both the ends bluntly roun­
ded. Sporocyst wall is very thin. Sporocysts measure 9.5-11.5p in 
length with a mean of lO.5lt and 3.14-5.14/t in width with a mean of 



MANuAL: Coccidia of In"dian V8rfehrat~s 57 

3.14p. The shape index is 3.02. The sporozoites are elongated in 
shape with tapering ends. It measures 9.5# in' length. 

Text-fiig. 

8 

U' 

3.-0ocysts: a, b Isospora minuta Mitra and Das Gupta, a, imnlature b, 
Sporulated; c, d. Eimeria koormae Das Gupta, c. unsporulated d. maturee, e, f. 
Eimeria 1lajae Ray and Das Gupta, e,immature f, Sporulated; g, h. Isosporci 
knewiestRay and Das Gupta, g, unsporulated h, with sporoblast; i, j. Eimeria 
stolatae Ray and Das Gupta, i, immature j, with sporoblast; k, 1, Eimeria 
trionyxae Chakraborty and Kar, k, immature 1, with sporoblast; In, n. 
Eimeria irregulariJ Kar, nl, immature n, with sporoblast; 0, p. Caryospora 
gekkonis Chakraborty and Kar, 0, immature p, mature; w, x. Eimeria tri­
angularis Chakraborty and Kar, w, ilnmature x, mature; q, r. Eimeria in­
nominata Kar, q, imnlature r, \vith sporoblast; s, t. lrospora calotesi Bhatia, s, 
immature t, with sporoblast; u, v. Eimeria flaviviridis Sctna and Bana, u, 
immature v, mature. 
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Sporulation time.-24-36 hours. 
Habitat.-Intestine of Trionyx gangeticus Cuv., Calcutta. 

Remarks.-The present description is based" on the Topotype which 
differs slightly from the original description. In the original description 
oocysts measure 10.3-14.4,u in longest diameter and sporocysts measure 
10.3,u x4.12,u. 

Eimeria trionyxae Chakravarty and Kar 

(Text-fig. 3 k, 1) 

1943. E. trionyxae Chakravarty and Kar, J. Roy. asiatic Soc., Bengal, 9: 50. 

Description.-Oocy"~ts spherical, double layered, the" outer being 
thinner. Oocysts measure 14.45-19.5,u in diameter with an average 
of 16.5,u. The cytoplasm is spherical and is placed centrally con­
taining large number of refringent globule~. No micropyle, cocystic 
residuum present. The cytoplasm gives rise to four oval shaped sporo­
blasts which a.re ultimately ~onverted into pyriform sporocysts with 
one end pointed and the other end rounded. The sporocysts measure 
11.5-13.48,u in length with a mean of 12.5# and 5.7-7.9,u in width with 
a mean of 6.3,u. The shape index is 2.00. Sporocystic residuum is 
present in between the two sporozoites as a centrally placed compact 
mass. The sporozoites are narrow and elongated with a centrally 
placed nucleus. Sporozoites measure 9.5-10.5,u in length. 

Sporolation time.-48-60 hours. 
Habitat.-Intestine of Trionyx gangeticus Cuv., Calcutta. 

Remarks .-The typo type wa~ collected and examined. The endo­
genous stages were also observed and measurements are as follows: 
The trophozoites are ovoid bodies measuring 7.42 x4.12/t with one end 
tapering and other rounded. The spherical nucleus is placed near 
the middle region of the trophozoite. The schizonts measuring 8.24-
14.42,u in largest diameter, are spherical or oval in shape and contain 
a large numb~r of nuclei of uniform size. The merozoites have elon­
gate, club-shaped bodies measuring 4.12-6.18,u in length and about 
1,u in breadth. The merozoites are arranged in the form of a rosette. 
The microga"metes are small rod like bodies with a long flagellum 
attached to one end. The macrogamet~s are spherical in shape with 
a circular nucleus. The nucleus has a nuclear membrane and small 
karyosome plact?d centrally within it. The oocys,ts and sporocysts 
slightly differ in measurements from original descriptions. 

Genus Octosporella Ray and Raghavachari 

Type species: o. mabuiae Ray and Raghavachari 

Octosporella lDabuiae Ray and Raghavachari 

1942. o. mabtiiae Ray and Raghavachari, Proc. Indian Sci. Gongr.,: 170. 

Description .-Oocysts octosporocystid and dizoic. Spherical oocysts 
measure 14-16,u in diameter. No oocystic residuum. Sporocysts spindle-
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shaped, measure 8.4 X 4.2,u. Each sporocyst contains two sickle-shaped 
sporozoites and a central residual mass. 

Sporulation time.-48 hours. 

Habitat.-Mabuia sp. Calcutta. 

Remarks.-This description is based on Ray and Raghavachari 
(1942). According to Pellerdy (1963), "This genus is placed provi­
sionally in the family Eimeriidae, although the method of formation 
of male gametes is still unknown" Moreover, nearly thirty specimens 
of Mahuia sp. from different localities were observed but none of them 
was found to be infected with this parasite. 

Genus Pythonella Ray and Das Gupta 

Type Species: Pythonella bengalensis Ray and Das Gupta 

PythoneUa bengalensis Ray and Das Gupta 

1937. P. bengalensis Ray and Das Gupta, Proc. Indian Sci. Gongr.: 292. 

Description.-Oocysts develop sixteen sporocysts, each containing 
four sporozoites. Oocysts spherical. Oocysts develop eight primary 
sporoblasts, and these divide to form sixteen. Oocysts measure 25-30,u 
in diameter, sporocysts contain four sporozoites and a central residuum 
sporocysts measure 8-10,uX6.7,u. 

Sporulation time.-7 to 10 days. 

Habitat.-Intestine of Python sp., Calcutta. 

Remarks.-So far as is known, the full description of this species 
has not yet been published. Moreover, seventeen specimens of Python 
were examined from different localities of India but none of them was 
found to 'be infected with this parasite. 

Key to genera oj family Eimeri~dae from Indian Reptiles 

I. Oocyst monosporocystid, Sporocysts Octozoic. 
2. Oocyst disporocystid, sporocysts tetrozoic. 
3. Oocyst tetrasporocystid, sporocy~t dizoic. 
4. Oocyst polysporocystid 

A. Sporocyst dizoic. 
B. Sporocyst. tetrazoic. 

Kry to the Isospora species 

A. Oocyst cylindrical. 

B. Oocyst spherical or subspherical 

(i) Sporocyst naviculoid. 
(ii) Spor~cyst elliptical or ellipsoidal 

(a) Oocyst 17.5-23.14 in diameter. 
{b) Oocyst 25.00-37.00 in diameter .. 

. Garyospora 
. Isospora 
. Eimeria 

.Octosporella 
. Pythonel/,a 

.1. minuta 

. .1. rayi 

. 1. knowlesi 
. t. calotesi 
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Ke), to the Eimeria species 

A. Oocyst spherical 

1. SPOt'ocyst oval 
(a) Size of oocyst, 16.00-18.001t. 
(b) Size of oocyst 20.00-22.00p. 

2. Sporocys~ pyriform or spindle-shaped 
(a) Oocyst without residuum. 
(b) Oocyst with residuum 

(i) Size of oocyst 20lt or above. 
(ii) Size - of oocyst below ~Op. 

B. Oocyst not spherical 

I. Docys t triangular. 
2. Oocyst lemon-shaped. 
3. Oocyst ellephical. 
4. Oocyst irregular. 
5. Oocyst oval, cylindrical or ~ubspherical 

(a) Oocyst with residuunl 

(i) Size of oocyst 36,u X 18IL . .. 
(ii) Size of oocyst 29.00-31.00 It X 22.5-24.5p. 

(iii) Size of oocyst 23-271t X 16-l8p. 

(b) Oocyst without residuum 

(i) . Sporocyst ovoid. 
(ii) Sporocyst spherical. 

(iii) Sporocyst pyriform. 

IV AVES 

. ,.E. leger; 
. E. kermoganthi 

.E. koonnae 

. E. stolatae 
. E. trionyxae 

\ .. E. triangularis 
.E. hemidactyli 
. E. jfaviviridis 
. E. irregular is 

.E. gllPli 

. E. piscatori 
.E. n~jae 

. E. knowles; 
.E. minetti 

. E. innominata 

The present part is the fourth chapter dealing with the occurrence 
and distribution of Coccidian part:tsites available in Indian birds. Uptil 
now nearly 60 species belonging to 6 genera of the Eimeriidae have 
been described from Indian birds. 

Observation on Coccidian parasites obtained so far from Indian birds. 

Genus Tyzzeria AIIen 

Synonym: Koid~umiella Matsubayashi, 1936. 

Type species: T perniciosa Allen 

Tyzzeria alIeni Chakrava:rty and Basu 

1946. Tyzzeria alieni Chakravarty and Basu, Sci. & Cuit., 12: 106. 

Description.-Oocysts oval, immature ones are completely filled 
up with the zygotic mass -consisting of a large number of refractile gra­
nules. Micropyle present, oocystic residuum absent. Oocysts measure 
14.48-17.3", in length with a mean of 16.5 and 9.63 .. 11.5It in width a. 
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mean of 10.5Jt. The shape index is. 1.56. The residual Inass is 6.42/1, 
in diameter. Sporozoites 'arc spherical in shape in early stages and 
later become elongated having rounded posterior and pointed anterior 
ends. It measures 5.35-6.48J" centrally placed spherical nucleus mea .. 
sures about 2.14p, in diameter. 

Sporulation time .-24-36 hours. 
Habitat.-Large intestine of Cotton teal, Chenicus==(Nett(lpus) coro .. 

man.delianus Gmelin, from Bidyadhari spill area fisheries near Calcutta. 
Remarks.-The species is collected from Mahis Batham, Salt Lake, 

24-Parganas, West Bengal very near to its Type locality and examined. 
No noticeable differences are found from the original description. 

Tyzzeria chenicusae Ray .and Sarkar 

1967. T.l'zzen'a c1l~nicusae Ray and ~arkar, J. Protozool., 14: 27 (Suppl.). 

Descriptioll.-00cysts -broadly cylindrical, measure 20.4-27.6It in"/ 
length and 14.6-20.4/1, in diameter, (average 24.84 X 16.8p). The shape 
index 1.5 Micropyle absent, outer wall thicker, inner "vall thinner. 
The sporozoites are club-shaped, 13.2# in length and 4.2ft in width. 
They are usually arranged in a circular fashion around a granular mass 
of residual body placed at the broader pole of the sporozoites. 

Sporulation time.-3-5 days. 
Habitat.-Small intestine of Chenicus == (Nettapus) coromandelianus: 

Basirhat, 24 .. Parganas, West Bengal. 
Remarks.-The type specimen has been examined by me and it 

differs from T alleni in the size of the oocysts. The differences in ~po­
rulation time, viz., T chenicusae 3-5 days and T alleni 24-36 hours, are 
probably ~ue to temperature. However, the larger size of oocysts 
and absence of micropyle ip. the present species distinguish it from T 
alleni. At present this species can be treated as a distinct one. 

Genus Isospora Schneider 

Isospora bengalensis MandaI and Chakravarty 

(Text-fig. 4a, b) 

1964. Isospcra hengalfllsis MandaI and Chakravarty, Proc. zool. Soc., Calcutta, 17: 
36. 

Description.-Oocysts spherical, double walled, the outerwall being 
thinner than the inner, measuring 1.1p in thickness. Oocysts measure 
18.7-23.3p in diametel with a mean of 20.5p. Cytoplasm with highly 
refractile granules measures about 16.5p in diameter. Micropyle 
present, oocystic residuum absent. Sporocysts pyriform in shape with 
pointed anterior end with a knob and a rounded posterior end. Sporo­
cysts measure 14.4-16.4/t in length with a mean of 15.4 and 6.7-8.7# 
in width with a mean of 7.7p. The shape index is 2.0. Sp~rocystic 
residuum present as a compact mass. Sporozoites are elongated in 
shape whh an ant~rior pointed end. It measures 8.8p X 3.3/1, with 
shape index 2.6. The .sporozoites lie parallel to the long axis of the 
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sporocyst, but the anterior ends of two of them are directec. towards 
the posterior ends of the other two. 

Sporulation time.-48-60 hours. 
Habitat.-Small intestine of Corvus splendens Vieillet, Calcutta. 
Remarks.-Description is based on the topotype, the sporulation 

time was noted in addition to the minor differences in size of the 
sporocyst. 

Isospora bellericae Banik and Ray 

1962. Isospora b~llericae Banik and Ray, Bull. Calcutta Sch. trope Med., 10: 16. 

Description.-Oocyst round or slightly oval, measuring 18.75-24.5}' 
in length with a mean of 22.5# and 18.75-22.51' in width with a mean 
of 21.5#. Double walled. At one of the broader poles, the wall showed 
a bulbous thickening. The oocystic residuum and micropyle absent. 
Sporocyst pear-shaped with a prominent steida body. It measures 
9.5-15.0# in length, and 7.5-9.5/1, in width. The sporocyst residuum 
is centrally placed. The sporozoites are elongated and the nucleus 
is centrally placed. 

Sporulation time .-24-48 hours. 
Habitat.-Intestine of Bellerica regulorum, Zoological garden, 

Calcutta. 
Remarks.-Type specimen was observed and no major differences 

are found from its original description. 

Isospora corvae Ray, Shivnani, Oommen and Bhaskaran 

(Text-fig. 4 i, j) 

1952. Isospora corvae Ray, Shivnani, Oommen and Bhaskaran, Proc. zool. Soc., 
Bengal, 5: 142. 

Description.-Oocysts sub-spherical to spherical with double enve-· 
lope, grayish pink in colour. Oocysts measure 15.0-23.0# in length 
with a mean of 20.0# and 14.0-21.5# in width with a mean of 17.7}'. 
The shape index is 1.1. Cytoplasm present as a concentrated mass with 
refractile globules. Micropyle absent, oocyst residuum p"resent. Sporo­
cysts pyriform in shape, with a knob at the tapering anterior end, pos­
terior end being rounded. Sporocysts measure 7.5-12.5# with a mean 
of 10.8# and 6.25-8.75# width with a mean of 7.751'. The shape index 
is 1.3. Spo~ocyst residuum present as compact mass. Elongated sporo­
zoites with pointed anterior end measuring 7.9-9.9# in length with a 
mean of 8.9# and 2.2-4.2# in width with a mean of 3.2#. The shape 
index is 2.7. 

Sporulation time.-36-48 hours. 
Habitat.-Small intestine of Corvus macrorhynchus intermedius, Muk­

teswar, V.P. 
Remarks.-Topotype as well as the same species were observed 

at Shillong, Meghala ya from Corvus macrorhynchus intermedius. The 
d,iffel'ences lie in the measurements of the oocysts and sporocysts. 
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Isospora elDberizae MandaI and Chakravarty 

(Text-fig. 4 m, n) 

63 

1964. I.lo.fpora emberizae MandaI and Chakravarty, Proc. zool.Scc.,Calculta, 17: 43. 

Description.-Oocysts oval with three envelopes. The middle 
layer is thicker than the other two layers. Oocysts measure 22.2-24.2# 
in length with a mean of 23,.2# and 18.8-20.8# in width with a mean 
of 19.8#. The shape index is 1.1. Coarsely granular cytoplasm pre­
sent within the oocysts. Micropyle and oocystic residuum present. 

10..,u. I' 

c 

G 

M t tOA , N R 

Text-fig. 4.-0ocysts: a, h. Isospora bengalensis MandaI and Chakravarty a immature 
b, mature; c, d. I. psittaculae Chakravarty and Kar c 'im~ature d 

f I 1 ' , .' ~a~ure; ~, .' . ganu ae Ray, et al., e, immature, f, mature; g, h. I. ,gin-
gtmana tnstts C~a~ravarty an? Kar, g, immature, h, mature; i, j. I. 
corvae R~y et al., I, Immature, J, mature; k, 1. I. sturniae Chakravarty and 
Kar, k, Immature, 1, sporulated; m, n. I. emherizae MandaI and Chakra­
"arty, ~, immature, n, sporulated; 0, p. I~ temenuchii Chakravarty and 
K~r, 0, Immature, p, sporulated;' q, r. I. muniae Chakravarty and Kar, 
q, lInmature, r, sporulated. 
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Sporocysts pyriform in shape with slightly curved a~terior end and 
posterior end witl~ a small knob. SpOl~Cysts measure 18.8-20.8p in 
length with a mean of 19.8Jt and 14.4-16.4Jt in width with a mean of 
15.4/('. The shape index is 1.2. Sporocystic residuum present as 
scattered ma~s. Sporozoites are elongated in shape with tapering ante­
rior end and they mea~ure 13.5-lS.3# in length with a mean of 14.S/t 
and 2.5-3.5# in width \vith a mean of 3.00".. The shape index is 4.8. 

Sporulation time .-24-36 hours. 
Habitat.-Small intestine of Emberiza bruniceps Brandt, Sundarban, 

West Bengal. 
Remarks.-Topotype wa~ observed. The specific name should be 

spelt as I. enzberiza a~ the specific name was given after the generic name 
of the host. The differences lie on the measurements of oocysts and 
sporocysts. It ,vas mentioned as 23.2 X 19.8 /t and 19.8 X IS.4 It respec­
tively. 

Isospora garrulusae Ray, Shivnani, Oommen and Bhaskaran 

(Text-fig. S g, h) 

1952. Ijospora garrulusae Ray, Shivnani, Oommen and Bhaskaran, Pror. ZO()/. S('c. 
Bengal, 5: 143. 

Description.-Oocyst oval to subspherical provided with double 
wall. General colour is greyish. It measures 25.0-27.5 It in length with 
a mean of 25.20 p and 20.0 /t-2S.0 P in width with a mean of 21.20 p. 
The shape index is, 1.1. The cytoplasm is globular and appears as a 
compact mass. Micropyle and oocystic residuum present. The sporocyst 
is pear-shaped with pointed anterior and founded posterior ends. It 
measures 12.5 p-17.5 # in length with a mean of 16.07 It and 7.S p-l0.0 p 
in width )Vith a mean of 9.60 p. The shape index i& 1.6. The sporocystic 
residuum is plesent as a compact mass. The sporozoites are elongated 
bodies pointed a,t the anterior end and rounded posterior end. I t mea­
sures 8.3 It in length and 2. 7.tt width. The shape index is 3.07. The 
nucleus is situated at the middle. 

Sporulation time.-48-72 hours. 
Habitat.-Small intestine of Garrulus glandarieus, bispecula£ris, Muk­

teswar, V.P. 
Remarks,-Topotype as well as the specimen from the same species 

of birds were collected from Shillong, Assam and observed: The differ­
ences found fare only on the size of oocysts and sporocysts. This species 
is almost similar as regards to the, size of oocyst and sporocyst of I. sei­
cercusae. But it differs in the size of sporozoite and sporulation time. 
Moreover, the name and should be spel t as 1. garrulusi instead of I. garu ... 
lusae (vide Pellerdy, 1965). 

Isospora garrulae Ray, Shivnani, Dommen and Bhaskaran 

(Text-fig. 4 e, f) 

1952. Isospora garrulae Ray, Shivnani, OOlnmen and Bhaskaran, Pre,;. zool, Soc. 
Bengal, 5: 143. 
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Description.-Oocysts spherical to suJ?-spherical in shape, wIth 
double contour of brownish colour. The outerwall being thinner than 
the inner one. The Oocysts measure 20.0-22.5# in length with a mean 
of 21.25# and 17.5-21.25# in width with a mean of 19. 75p~ The shape 
index is 1.05. Globular cytoplasm present. Micropyle absent, oocystic 
residuum present as a small granule. Sporocysts, pyriform in shape, 
with a knob at the tapering anterior end and rounded posterior end. 
Sporocysts measure 10.0-15.5 # in length with a mean of 13.40# and 
7.5-12.5p in width with a mean of 8.5p. The shape index is 1.5. Sporo­
cystic residuum is in the form of globular mass. Sporozoites are elon­
gated, with bluntly pointed anterior end and a rounded posterior end. 
Sporozoites measure 9.3p x2.6p. The shape index is 3.9. 

Sporulation time.-24-36 hours. 

Habitat.-Small intestine of Garrulas lineatus lineatus, Mukteswar, U .P. 

Renzarks.-Topotype and the same species was collected from the 
saIne host from Shillong'- Megh,~.laya. The size of oocysts and sporocysts 
slightly varies with those of its original descriptions. The name should 
be spelt as I. garruli instead of I. garrulae (Pellerdy, 1965). 

Isospora ginginiana tristis Chakravarty and Kar 

(Text-fig. 4 g, h) 

1947. Isospora ginginialla tristis Chakravarty and .Kar, Proc. Roy. Soc., Edinburgh, 
Sec. B, 62(3): 226. 

Description.-Oocysts sub-spherical or slightly oval with double 
envelope. Oocysts measure 24.00-28.00# in length with a mean of 
26.00# and, 19.5-24.5p in width with a mean of 21.9p. The shape 
index is 1.18. Globular cytoplasm, oocystic residuum present, micropyle 
absent. Sporocysts pyriform in shape \vith a small knob at the anterior 
pointed end. Sporocysts measure 15.5-17.5p in length with a mean 
of 16.5/~ and 8.5-11.5# iri width with a mean of 10~5p. The shape 
index is 1.5. Sporocystic residuum pre~ent as a conlpact mass. Sporozoi­
tes are elongated in shape measuring 15;4# in length and 2.2# in width. 
The shape index is 7.00. 

Sporulation time .-60-70 hours. 

Habitat.-Small intestine of Acridotheres tristis tristis (Linn.) Calcutta. 

Remarks,-Topotype was examined. Chakravarty and Kar (1947) 
.described the present one as a variety of Isospora ginginiana Chakravarty 
and Kar (1944). They found micropyle in the oocystic wall which was 
not observed in the present case. 

Isospora gypsi Patnaik and Mohanty 

1969. Isospora gypsi Patnaik and Mohanty, Curro Sci., 38: 316. 

Description.-Oocysts sub-spherical, double -walled in equal thick­
ness and smooth. It measures 17.00#-23.5# (mean 20.4p) i~ length 
and 14.5#-19.5# (mean 17.5#) in width with shape index 1.5. The 

9 
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cytoplasm completely fills up the inner space, residuum and micropyle 
absent. 'Sporocysts pyriform, measures 1l.5p-16.5p (mean 13.2p) in 
length and 8.2p-8.5/' (mean 8.5 /1,) in maximum width with a refractile 
stieda body at the narrow anterior end. Sporocystic residuum granular, 
sporozoites sausage-shaped with painted anterior end. It measures 
6.00p in length and has a maximum width of 1.6/" 

Sporulation time.-20 to 24 hours. 
Habitat.-Small intestine of Gyps bengalensis, from Calcutta. 
Remarks.-Topotype was collected, similarly the faecal sample 

of Gyps bengalensis was collected from a slaughter house at Beleaghata, 
Calcutta and examined. This species has a close resemblance with I. 
bengalensis MandaI and Chakravarty, 1964. The difference mainly lies 
on the sporulation time. In I. bengalensis it' is 48-69 hours and for this 
species it is 20-24 hours at room temperature. 

Isospora ginginiana. Chakravarty and Kar 

(Text-fig. 5 e, f) 

1944. Isospora ginginiana Chakravarty and Kar, Proc. Indian Acad. Sci., 20(3), 
Sec. B: 104. 

Description.-Oocysts round with double envelope, measure 
22.3-24.5,u in diameter with a mean of 23.4,u. Micropyle and oocystic 
residuum absent. Spherical cytoplasm is l5.5,u in diameter. Sporocysts 
are pyriform with one anterior pointed end with knob and other round 
end. Sporocysts measure 15.5-17.5 in length with" a mean of 16.51' and 
10.5-11.5p in width with a mean of Il,u. The shape index is 1 .. 5. Sporo­
cysts with granular residuum and a thick wall. The sporozoites are elon­
g~ted with pointed anterior end, measure 10.5,u X4.2,u with a nucleus 
situated at the middle region. 

Sporulation time .-72 hours. 
Habitat.-Small intestine of Acridotheres gillginianus (Lath.)) Calcutta. 
Remarks.-The topotype was ex~mined. The oocystic wall is pro-

vided with two layers, though it ,vas not mentioned. The sporocystic 
wall is provided with single layer. 

Isospora mayuri Patnaik 

1965. I. Pellerdyi Patnaik, Indian J. Microbiol, 5: 67. 
1966. Isospora mayuri Patnaik, Indian]. Mlcrobiol., 6(4): 53; 

Description.-The oocysts are sub-spherical to spherical in shape, 
yellowish brown in colour and double walled. Oocysts measure 
20-27.48,u in length with a mean of 23.37,u and 18-24.18,u in width with 
a mean of 21.36,u. The shape index varies from 1.0 to 1.18 with a 
mean of 1.09. Oocystic wall smooth and 1.5,u thick, residuum absent 
and micropyle present. Sporocysts pyriform in shape measure 
14.5-16.13,u in length with a mean of 15.9,u and 9.6-11.29p in width 
with a mean of 10.1 7,u. Sporocysts with distinct wall and button like 
refractile stieda body at the pointed end. Sporozoites banana-shaped, 
6 to 7,u in length and 1.5 to 2# in width. 
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Sporulation time.-72 hours. 

67 

Hahitat.-Small intestine of Pavo cristatus Linn.) Calcutta Market. 

Remarks.-The specimen is collected from a host obtained from 
Calcutta market and examined. No noticeable differences are found 
from its original description. 

Isospora lDuniae Chakravarty and Kar 

(Text-fig~ 4 q, r) 

1944. Isospora mllniae Chakravarty and Kar, Proc. Indian A cad. Sd., 20(3), Sec. B: 
103. 

Description.-Oocysts broadly or elongately oval, measuring 
24.5Il-31.5 p in length with a mean of 28.3,u and 15.5-19.5p in width 
with a mean of 17.5 p. The shape index is 1.6. Oocysts with double 
envelope of 1.5 p thickness. The cytoplasm is granular with several 
refringent globules, 15.'6 p, in diameter and placed centrally. Micropyle 
present, oocystic re5,iduum absent. The sporocysts are pyriform with 
the anterior end pointed and the posterior end rounded measuring 
14.5-16.5 P' in length with a mean of 15.5 p and 10.2-11.2 #' in width 
with a mean of 10.7 It. The shape index is 1.4. Sporocyst.) are double 
layered and each of them provided with a refractile knob at the pointed 
anterior end. Sporocystic residual mass is granular and scattered irre­
gularly. Sporozoites are sickle-shaped,. measuring 6.5p x2.00 1(,. The 
anterior end is pointed and the posterior end rounded where the nucleus 
is situated. 

Sporulation ti11'le.-48-60 hour.,. 
Habitat.-Small intestine of MUllia rnalacca rnalacca Linn., Calcutta. 
Remarks.-Whilc examining the topotype and type specimens 

the description of the oocysts does not correlate in some points. In tne 
text, it is mentioned that oocysts possess double envelope but in the 
figure it is shown that it contains three layers, however double layer is 
closely visible. The wall of the sporocysts is thick. The ·specific name 
should be spelt as I. muniai as the name was given after the generic name 
of the host. 

Isospora lDagalailDae MandaI and Chakravarty 

(Text-fig. 5, 0, p) 

1964. Isospora magalaimae Mandai and Chakravarty, Proc. zool. Soc., Calcutta, 
17: 42. 

Description: .-Oocysts round measure .23.2-25.4 in dia~eter .. They 
po~sess <\oub~e envelope without any m~cropyle. <?OCystlC ref>ldu~m 
absent.. The sporocysts pyriform in s~ape and have broader posterIor 
and bluntly pointed anterior ends. It measures 17.6?< 9.9#. The sporo­
cystic. residual mass scattered irregularly. Sporozoltes elongated mea­
sllring 1.7 It in length and arranged irregularly. 
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Sporulation tinle.-24-36 hours. 

Habitat.-Small intestine of Magalaima haemocephala (P.L.S. 
MeHler). Suburb of Calcutta. 

Remarks.-Topotype was collected and examined, only the sporula­
tion time was not known previously. The same is noted. The specific 
name should be spelt as I. megalaima as the name was given after the 
generic name of the host. 

Isospora parusae Ray, Shivnani, Oommen and Bhaskaran 

(Text-fig. 5 q, r) 

1952. Isospora lophopheriae Ray, Shivnani, Oommen and Bhaskaran, Proc. 
Indian Sci. Gongr.: 314. 

1952. Isospora parusae Ray, Shivnani, Oommen and Bhaskaran, Proc. zool. Soc., 
Bengal, 5: 144. 

Description.-Oocysts oval to subspherical in shape, double walled 
of greyish whi~e colour with a yellowish tinge. Oocysts measure 22.5,u-
27.5 ,u in length with a mean of 24.16 p and 20-22.5p in which with· a 
mean of 20.83 ,u. The shaped index is 1.1. Sub-spherical cytoplasm. 
Oocystic residuum is in the form of one or two granules and micropyle 
present in the form of a slight depression in the endocystic wall. Sporo­
cysts pyriform in shape having tapering anterior end. With a steida 
body in the form of plug-like knob. Sporocysts measure 10.0-17.5 ,u in 
length with- a mean of 15.0 p and 10.0 p in width. The shape index is 
1.5. Sporocystic residuum present in the form of a globular mass. Sporo­
zoites are elongated bodies having nucleus at the posterior rounded 
end and it is tapering at anterior end. Sporozoites measure 9.5 p in 
length and 2.5p in width. The shape index is 3. 8. 

Sporulation time.-36-48 hours. 

Habitat.-Small intestine of Parus dichrurus from Mukteswar, V.P. 

Remarks.-Topotype was examined. This species was .also obtained 
at Shillong, M~ghalaya from Parus dicrurus and observed. The specific 
name should be spelt as I. parusi as the name was given after the generic 
name of the host. No noticeable differences are found. 

Isospora psittaculae Chakravarty and Kar 

(Text-fig. 4 'c, d) 

1947. Isospora psittaculae Chakravarty and Kar, Proc. Roy. Soc. Edinburgh, Sec. B, 
62: 230. 

Description.-Oocysts are broadly oval and provided with double 
envelope, the outer being thinner than the inner one. Oocysts measure 
28.5-32.6 It in length with a mean of 30.5 It and 24.4-28.4 in width with 
a mean of 26.4 foe The shape. index is 1.16. Cytoplasm with refringent 
glol?ules a~most fills up the oocyst. Oocystic residuum present, micropyle 
~bsent. Sporocysts are so~ewhat oval with narrow I anterior end being 
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provi~ed with. a well developed knob measuri.ng 2.2 It in length: SP?ro­
cysts measure 22.0-26.4 I" with a mean of 24.5 p and 12.5-14.5 It In WIdth 
with a mean of 13.5 p. The shape index is 1.S. Sporocystic residuum 
present ~s compact mass. Sporozoites are elongated in shape' with poin­
ted anterior end and rounded pos.terior ends. Sporocysts measure 11.5-
15.5 p' in length with a mean of 13.5 # and 4.4-6.4 It at broadest point 
with a mean of 5.4 It. The shape index is 2.5. Posterior end of the sporo­
zoi tes provid~c:l wi th a vacuole. 

Sporula:tion time .-. 4S-60 hours. 
Habitat.-Sluall intestine of Psittacula eupatria nepalensis (Hodges) 

arid Elathes Jocosa emeria (Linn.) Calcutta, Bengal. 
Remarks.-On examination of the topotype slight differences are 

found in the measurements of oocysts and sporocyst. The specific 
name should be spelt as I. psittaculi as the name was given after the gene­
ric name of the host. 

Isospora pycnonotae Manc;lal' and Chakravarty 

(Text-fig. 5 i, j) 

1964. Isospora p"vulOnotae MandaI and Chakravarty, Proc. zool. Soc'., Calcutta, i7 :38. 

Description.-Docysts oval, provided with double wall, the outer 
being thinner than the inner one. Oocysts measure 23.2-25.2p in 
length with a nlean of 24.2# and IS.S-20.8p in width with a mean of 
19.8p. The shape index is 1.2. Cytoplasm spherical, highly granular 
containing refractile refringent globules. Micropyle present, oocystic 
residuum absent. The sporocysts are pyriform with pointed anterior 
end ~nd rounded posterior end. The pointed end is provided with 
a small knob and just behind the knob a transparent refractile. area is 
obse~ved. Sporocysts me~sure lS.8-20.8p in length with a mean of 19.8/1' 
and·7.S-9~8p in width with a mean·of8.8p,. The shape index is 2.1. Spo­
rocyst residuum present as scattered gra·nules. Sporozoites are elongated 
in shape with both ends bluntly pointed with the nucleus located the 
luiddle position. Sporozoites measure 11.1-13.1# in length with a mean 
of 12.1/" and 2.1-3.4p in width with a mean of 2.8p,. The shape index 
is 4.3. 

Sporulation time.-48-62 hours. 
Habitat.-Small intestine of Pycnonotus Jocosus (Linnaeus) and Tur­

do ides straitus (Dumont.), Calcutta. 
Remarks.-The specific name sho.uld be spelt as I. pycnonoti as the 

name was given after the generic name of the host. The differences lie 
in the measurements ~of oocyst's a:p.d ~porocysts, pt:eviously they were 
mentioned as 24.21" )(19.81" anc;l 19.5j" X 8.6/" respectively. Moreoyer, 
the sporulat~on time was not known. 

Isospora scicercusae Ray, Shivnani, Dommen and Bhaskaran 

(Text-fig. 5 k, 1) 

1952. 

1952. 

Isospora cryptolophae Ray, Shivnani, Oammen and Bhaskaran, Proc. 
Indian Sci. Congr.: 314. 

Isospora scicercusae Ray, Shivnani, Dammen and Bhaskaran, Proc. z.oo!. 
Soc., Bengal, 5: 144. 
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Description.-Oocysts spherical to sub-spherical in shape and provi­
ded with double w~ll of pink colour. Oocysts measure 22.5-28.0,u in 
length with a mean of 24.8 and 20.25p-26.25}(, in wi~th with a mean of 
23.28/('. The shape index is 1.06. Micropyle and oocystic residuum present. 
Sporocysts are pear-shaped with a pro.minent knob at the tapering 
anterior end. It ll\easures 10.0-17.51(, in length with a mean of 14.21p 
and 8.75-11.25p, in width with a mean of 10.31p. The shape index is 
1.3. Sporocystic residuum present as compact mass. Sporozoites are 
elongated, with bluntly pointed anterior end. Sporozoites measure 
8.5-9.7 P in length with a mean of 8.8p and 2.2-4.3/(, in width with a 
mean of 3.3p. The shape index is 2.7. Nucleus is situated at the rounded 
posterior end. 

Sporulation time.-48 hours. 
Habitat.-Small intestine of Seicercus xanthoschistos, from Muktes~ar, 

V.P. 
Remarks.-Topotype was collected and observed as mentioned 

above. The sizes of oocyst and sporocyst come closely t .. o that of I. garru­
losae but differ in the size of sporozoites and in sporulation time. The 
specific name should be spelt as I. seicercusi as the name was given after 
the generic name of the host. 

Isospora sturniae Chakravarty and Kar 

(Text-fig. 4 k, 1) 

1947. Isospora sturniae Chakravarty and Kar~ Proc. Roy. Soc., Edinbtlrgh, 62: 245. 

Descriptioll.-Oocysts spherical or subspherical with double ooeys­
tic membrane. Oocysts measure 22.5-28.5It in diameter with a mean of 
25.5p. Unsporulated oocysts filled up with cytoplasm. Micropyle pre­
sent, oocystic residuum absent. Sporocysts pyriform in shape with narrow 
anterior and broad posterior ends, -the forIner being provided with a well 
developed knob. Sporocysts measure 17.7-19.7 P length with a mean 
of 18.7,u and 11.4-13.4,u in width with a mean of 12.4p. The shape index 
is' 1.5 Sporocystic residuum present as a compact mass. Sporozoites are 
elongated with a centrally placed nucleus. The sporozoites measure 
11.2-13.2/' in length with a mean of 12.2/~ and 2.2-3.2p in width with 
a mean of 2.8p,. The shape index is 4.3. 

Sporulation time.-30-43 hours. 
Habitat.-Small intestine of -Sturnia malabarica. malabarica ,(Gmel.), 

Gaya, Bihar: -
Remarks.-Paratypes and topotype were ex~mined. According to 

Chakravarty and Kar (1947) the oocysts measure 22.0~28.6p in 
diameter, the sporocysts 17.6-19.8,uxIl.O-13.2/t., the sporozoites 11.0-
I3.2ft x2.2-3.3/t . 

Isospora temenuchii Chakravarty and Kar 

(Te~t-fig. 4 0, p) 

1944. Imspora temenuchii Chakravarty and Kar, Proc. Indian Acad. Sci., 20(3): 108. 
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Description.-Oocysts subspherical or slightly ovoid~ measuring 
22~5-24.5p in length with a mean of 23.5,u and 19.5-21.5,u in width with 
a mean of 20.5/". The shape index is 1.14". Oocyst wall 2,u thick and 
double layered. Micropyle present in some cases, oocyst residuum 
absent. Unsegmented zygote highly granular, contains several refringent 
globules, measures about 15.5p. Sporocysts elongately oval in shape 
with the anterior end somewhat bluntly pointed with a well developed 
knob. Sporocysts possess single layer and measure 15.5-1 7,u in length 
with a mean. of 16.51" and 10.2-11.51" in width with a mean of 10.6/1" 
Sporocystic residuum compact and appears as refractile area. Sporo­
zoites elongated in shape with the anterior end narrowing down to a 
blunt point while the posterior end remains round. Nucleus is placed 
near the centre of the body or slightly towards the rounded end of the 
sporozoites. Sporozoites measure 8.5/t X 3.3#. 

Sporulation time.-36-48 hours. 
Habitat. -Slnall intestine of Temelluchus pagodarurll (Gnlel.) , 

Calcutta. 
Relnarks.-'"fhe topotype and paratypes were exalnined. In orIgI­

nal description the measurement of oocysts and sporozoites are 
22.0-24.2/(, X 19.8-22.0fl·, 8.8/" X 3.3/(, respectively. 

Isospora upupae Chakravarty and Kar 

(Text-fig. 5 c, d) 

1947. Isospora upupae Chakravarty and Kar, Proc. Roy. Soc., Edinburgh, 62: 250. 

Descriptioll.-00cysts spherical provided with double envelope. 
Oocysts measure 24.4-28.4,u in diameter with a mean of 26.41". Cyto­
plasm is rounded and contains refringent globules. Micropyle and 
oocystic residuum absent. Sporocysts are oval and provided with 
a knob at the pointed anteric-r end. Sporocysts measure 15.4-19.4/" 
in length with a mean of 17.4p. and 11.3-13.5# in width, with a mean of 
12.4,u. The shape index is 1.4. Sporoc~tic residuum present as a 
compact irregular m~ss. Sporozoites are sickle-shaped measuring 
16.00-18.001" in length with a mean of 17.00# and 2.00-3.001" in width 
with a me"an of 2.4p. The shape index is 7.08. Nucleus is situated 
towards the l~ounded posterior end of sporozoite. 

Sporulation time.-48-62 hours. 
Habitat.-Small intestine of Upupa epops orientalis Baker, and Dicrurus 

llzacrocerecus Vieillot, from Gaya, Bihar. 
Remarks.-Topotype and paratypes were examined. According 

to Chakravarty and Kar (1947) oocysts, sporocysts and sporozoites 
measure 24.2-28.6p in diameter, 15.4-19.8p X 13.31" and 17.6# x2.2p 
respectively. The specific name should be spelt as I. upupai. 

Isospora lonchiurae Man~al and Chakravarty 

(Text-fig. 5 m, n) 

i964. Isospora lOllchiurae MandaI and Chakravart y, Prot. zool. Soc., Calcutta, 17: 40. 
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Description.-Oocysts oval and provided with double envelope, 
the outer being thinner than the inner one. Oocysts measure 24.3-26.41' 
in length with a mean of 25.8# and 20.9-23.1# in width with a mean of 
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Text-fig. 5.-00CYSt3 : a, h. Isospora zosteropis Chakraborty and Kat, a, immature b, 
matw·e; c, d. Isospora upupae Chakraborty and Kar, c, immature d, mature;· 
e, f. Isospora gingin-iana Chakraborty and Kar, e, immature f, mature; g, h. 
Isospora garrulusae Ray~ Shivnani,. Oommen and Bhaskaran, g, immature 
h, mature; i, j. Isospora p':vcnonotae MandaI and Chakraborty, i, immature 
j, mature; k, 1. Isospora scicert;usae Ray, Shivnani, Oommen and Bhaskaran, 
k, immature 1, mature; m. n. Isospora lonchiurae. MandaI and Chakraborty 
In, immature n, mature; 0, p. Isospora megalaimae MandaI and Chakraborty, 
0, immature p, mature; q, r. Isospora panlSae Ray, Shivnani, Oommen' and 
Bhaskaran, q, immature r, mature 

21.8#. The shape index is 1.1. Cytoplasm spherical with highly re­
fractile globules, micropyle absent and oocystic residuum present. The 
sporocysts are pyriform in shape, the anterior end is bluntly pointed 
with a small knob while the posterior end is rounded. Sporocysts 
measure 18.7# in ,vidth with a mean of 12.1#. The shape index is 
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1.6. Sporocystic residuunl is present as scattered mass. The sporo­
zoites are elongated and bluntly pointed at, both ends. Sporozoites 
measure' 9.2-10.41' in length with a mean of 9.6# and 2.5-3.51' in width 
with a mean of 2.6#. The shape index is 3.4. The nucleus is centrally 
placed. A vacuolated area is seen at one end of the sporozoite .. 

Sporulation time.-60-72 hours. 

Habitat.-Small intestine of Lonchura pUllctulata (Linn.) and Sturnus 
contra Linnaeus, Suburb of Calcutta. 

Remarks.-Topotype was observed and the differences are found 
in the size of the oocyst. Previously it Was mentioned as 23.3-26.# X 
20.9-23.1#. The sporulation tiine was als9 not kno'\\tn. The specific 
name should be spelt as I. lonchiuri as the nalne is given after the generic 
name of the host~ 

Isospora lacazei (Labbe, 1893) 

1893. Diplospora rilJoltae Labbe, Compo Rend. Acad. Sci., 116: 1300. 
1893. Diplospora lacazii Labbe, Compo Rend. Acad. Sci. 117: 407. 
1897. Isospora communis passerum Sjobring, t:,bl. Bakt. 1. Abt. Orig. 22: 675. 
1897. Isospora passerum Sjobring, Zbl. Bakt. I. Abt. Orig. 22: 676. 
1941. Chakravarty and Kar, J. Dept. Sci. C.V. 1: 78. 
1960. Levine and Mohan, J. Parasite 46: 733. 
1965. MandaI, J. Assam Sci., 8: 1. 

Descriptioll.-00cysts spherical or sub-spherical double walled, 
inner thick and outer thin membrane. Oocysts measure 24.0-32.0# 
in length with a mean of 26.8,u and 20.0-30.0p. in width with a mean 
of 27.4,u. -The shape index is 1.09. Cytoplasm is granular with several 
refractile granules., Micropyle and oocystic residuum absent. Sporocysts 
ovoid to pyriform with a button-shaped plug at the narrow anterior 
t;nd. Sporocysts measure 14·22,u in length with a mean of 17.2,u and 
10.0-11.0/t in width with a mean of 10.3,u. The shape index is 1.56. 
Sporocystic residuum finely granular and present as scattered mass. 
Sporozoites are almost bean-shaped measuring 8.5,u in length and 
2.3# in width. The shape index is 3.7. Nucleus is situated at the middle. 

Sporulation time.-48-60 hours. 
Habitat.-Small intestine of (i) Passer domesticus (Linn.) (ii) Ploceus 

philippinus (Linn.) (iii) Copsichus saularis (Linn.) (iv) Pycnollotus cafer 
(Linn.) from Calcutta. 

Remarks.-A considerable amount of work has been done on I. laca­
zei by many workers in different parts of the world, as well as in India. 
However, the present description is Inainly based on the oocysts ob­
tained from Passer domesticus (Linn.). 

Isospora zosteropis Chakravarty and Kar 

(Text-fig. 5 a, b) 

1947. Isospora zosteropis Chakravarty and Kar, Proc. Roy. Soc., Edinburgh, 62: 25'1. 

Description.-Oocysts oval, double layered, the outer being thinner. 
Oocysts measure 17.5-22.5/t in length ,vith a mean of 19.8/t and 

10 
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13.5 .. 19.5,u in width with a mean of 16.5#. The shape index is 1.2. Cyto­
plasm circular and provided with refringent globules. Micropyle and 
oocystic residuum abstnt. Sporocysts are oval and the anterior pointed 
end is provided with a knob. Sporocysts measure 15.5-17.5 in length 
and 10.5-11.5# in width with a mean of 11.1,u. The shape index is 
1.4. Sporocystic residuum present as a compact mass. Sporozoites are 
club-shaped with the nucleus at central position measuring 14.5-16.5p 
in length with a mean of 15.5,u and 2.1-3.5/t in width with a mean of 
2.5#. The shape index is 6.2. 

Sporulation time.-30-48 hours. 
Habitat.-Small intestine of Zosterops palpebrosa palpebrosa (Temm. 

and Schlegel) and Thereiceryx zeylanicus caniceps (Frankl), from Calcutta. 
Remarks.-Topotype and paratype were examined. In original des­

cription the measurements are given as oocysts 1 7 .6-22.2,u X 13.219.8jt, 
sporocysts 15.4-17.6/t X J 1.0# and the sporozoites 15.4# X 2.2" .. 

Genus Dorisiella Ray 

Type species.' D. scololepidis Ray 

Dorisiella aethiopsaris Chakravarty and Kar 

(Text-fig. 6 i, j) 

1947. Dorisiella aethiopsaris Chakravarty and Kar, Proc. Roy. Soc., Edinburgh, 
62: 225. 

Description.-Oocysts subspherical or oval, double walled; walls of 
equal thickness. The spherical form measures 28.5p-30.5/t in length 
with a mean of 29.5,u and 24.4-25.4# in width with a mean of 25.4Jt. 
The shape index is 1.16. Oval form measures 33.5-38.5# in length with 
a mean of 35.8# and 24.4-26.4# in width with a mean of 25.4#. The 
shape index is 1.4. Cytoplasm spherical and centrally placed with nume­
TOUS refractile globules. Micropyle and oocystic residuum absent. Sporo-
cysts are oval, with a well developed knob at the pointed anterior end. 
It measures 19.5-22.~# in length with a mean of 20.9# and 11.2-13.2# 
in width with a mean of 12.2#. The $hape index is 1.5. Sporocystic resi­
duum present as a compact mass. Sporozoites are elongated in shape 
.with pointed anterior end and rounded posterior end. Nucleus centrally 
placed, sporozoites measure' 12.2-14.2,u in length with a mean of 13.2# 

. and 1.5-2.5p in width with a mean of 2.1#. The shape index is 6.2. 
Sporulf!-tion time.-48-62 hours. 
Habitat.-Small intestine of Acridotheres (Aethiopsar) fuscus fuscus 

(Wagler) from Calcutta. 
Remarks.-Topotype and paratype were examined. In original 

description the sub-spherical oocysts measure 28.6-30.8# X 24:2-26.4p 
and oval 33.0-38.8,u X 24.2-26.4/t; Sporocysts 19.8-22.0# X 11.0-13.2# and 
the spor.ozoites 13.2,,, X 2.2#. 

Dorisiella chakravartyi Ray and Sarkar 

1967. Dorisiella chakravartyi Ray and Sarkar, Proc. Indian Sci. Congr.: 448. 
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Descriptioll.-Oocysts spherical, measuring 27.5 .. 30.00,u with a mean 
of ~8.45}t. Double layered, the outer being transparent and the inner 
one dark black in tranSlllitted light. Oocystic residuum and micropyle 
absent. Sporocyst ellipsoidal measuring 22.51t in length and 15.0-17.5}t 
in width. The narrow end is provided with steida and sub-steidal body. 
Sporocystic residuum is present as scattered mass. Sporozoites elongated, 
club-shaped measuring 13.2# ill length and 3.6 # in width. Each 
sporozoites ha,s a large vacuole at its broader pole and small one at the 
narrower pole. while the nucleus is placed just below the large 
vacuole. 

Sporulation time.-3-4 days. 

Habitat,-Duodenum and small intestine of Lonthura malabarica and 
L. punctulata Calcutta, West Bengal. 

Remarks.-Type specimen was examined and subsequently des­
cribed. No noticeable differences are found. 

Dorisiella hareni Chakravarty 'and Kar 

(Text-fig. 6 e, f) 

1944. Doris.ielta hareni Chakravarty and Kar, Proc. Indian Acad. Sci., Sec. B. 20: 104 

Description.-Oocysts spherical measuring 18.5-22.5,u ,vith a mean 
of 20.5,u with double envelope, the outer being thinner than inner one. 
The cytoplasm globular measuring 18.2,u., Micropyle and oocystic resi­
duum absent. Sporocysts single layered and pyriform in shape with 
anterior pointed and posterior rounded ends the anterior end being 
provided with small ill differentiated knob. Sporocysts measure 14.5-
18.5,u in length with a mean of 16.5,u and 9.5-10.5p width a mean of 
9.9,u. The shape index is 1.5. Residuum present. Sporozoites club­
shaped with bluntly pointed anterior end. Sporozoites measure 
8.2,u X 2.5,u. Nucleus situated at rounded posterior end. 

Sporulation time.-72-96 hours. 

Habitat.-Intestine of Munia malacca malacca Linn., Calcutta. 

Remarks.-Topotype and paratypes were observed. According to 
Chakravarty and Kar (1944), Oocysts measure 18.5-22.5,u with an 
average 20.6}t, sporocyst5 14.2-18.5p x9.3-10.3}t and sporozoites 
8.2p x2.2/t. 

Dorisiella mandali Ray and Sarkar 

1967. Dorisiella mandali Ray and Sarkar, Proc. Indian Sci. Gongr.: 448. 

Description.-Oocysts oval in shape meas~ring 27.5-33.7 p in length 
and 25.0-30.0p in breadth (average 30.73 X 26.7 ,u). Oocystic wall 
1.87-2.00,u thick, outer wall tran~parent greenish yellow in colour with 
a thin yellow inner membrane. Oocystic residuum present as a' few 
scattered minute refractile granules; no micropyle. Two vial-shaped 
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sporocysts \vith prominent plug-like "steida body" at .. tlle . pointed 
anterior end. Sporocystic residuum comprised' of compact refractile 
granules. .Sporozoites measure 12.25 x4.51t with a vacuole 'at one end 
and the nucleus is placed just below the vacuole. 

G 
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Text-fig. 

c 
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I J 
6.-0ocysts: a, b. Dorisiella l'agahulldae Mandai and Chakraborty a. 
immature b, with sporoblast; c, d, Wel!yon~lla hhali Misra, c, immature 
d, mature; e, f. Dorisiella hareni Chakraborty and Kar e, inunature f, 
sporulated; g, h. Wenyonella anatis Panda, Bhatia and Srivastava, g, imm-
ature h, mature; i, j. Dorisiella aethiopsaris Chakraborty and Kar, i, 
immature j, mature 

Sporulation time.-4-5- days at 31. 0 c. 

Habitat.-Duodenum and small intestine of <,osterops palpebrosa 
(Temm.) from Calcutta. 

Remarks.-Type specimen was examined, no noticeable differences 
are found. 
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Doriaiella passeris Ray.and Sarkar. 

1967. Dorisiella passtris Ray and SarkaI', Proc. Indian Sci.' CQngr.: .448. 

77 

Description.-. Oocysts spherical, 30-32.5# in diameter a.verage 
31.17 p), wall 1.8 to 2p. thick, colour of the outer transparent wall is 
pale yellowish green~ while the inner one is dark-black in transmitted 
light. Oocystic residuum present in the form of a few scattered granu­
les, micropyle absent; two vial-sh.aped sporocysts with a rounded pro­
jection carrying a domelike. "steida" body; sporocysts measure 20.25# 
in length and 14-16.0p. in breadth (avg. 22.5/tx15.2,u). Sporocystic 
residuum centrally situated as a compact granular mass. Sporozoites 
are curved, sausage like in appearance and measure 9.75 X 3.0p in dia­
mensions, at both the blunt ends there is a vacuole with the nucleus 
placed in the centre of the body. 

Sporulation time.-6-8 days. 
Habitat.-In Duodenum and small intestine of Passer domesticus 

(Linn.) from Calcutta. 
Remarks.-Type specimen was examined and no noticeable differ­

ences are found. 

Dorisiella'vagabundae MandaI and Chakravarty 

(Text-fig. 6 a, b) 

1963. Dorisiella vagabundae MandaI and Chakravarty, Proc. zool. Soc., Calcutta, 
16: 147. 

Descriptioll.-Oocysts oval, double walled, outer thinner, micropyle 
seen in early stage, cytoplasm globular and refractile, oocystic residuum 
present. Fully developed oocysts measure 24.0-26.4p X 22.016. Fully 
developed sporocysts with anterior pointed end, rounded posterior 
end, anterior end develops a less prominent knob. Sporocysts measure 
17~6p-19.8p X 12.1/1,. Sporozoites club-shaped, pointed at one end, 
nucleus at the rounded posterior end, cytoplasmic striations found in 
the sporozoites, arrangement irregular. 

Sporulation time.-60-72 hours. 
Habitat.-Small intestine of Crypsirina vagabunda (Latham). 
Remarks.-Topotype and Type specimen were examined. No 

noticeable differences are found. 

Genus SivatosheUa Ray ana Sarkar 

Type species: S. lonchurae Ray and Sarkar 

Sivatoshella IODchurae Ray ·and Sarkar 

1968. Sivatosella lonehura6 Ray and Sarkar, J. ProtoJ!ool.~ 15(4): 640. 

Description.-Oocysts spherical in shape measure 36.0-38.0# in dia­
meter with a mean 'of 37.62. Oocystic wall consists of 4 layers of 3.61" 



78 R~cords of the Zoological Surve.y of India 

in thickness. Oocystic residuunl and micropyle absent. Sporocysts 
pear-shaped measuring 28.0D-29.00It in length and 18.0}t in width. 
A steida body along \vith a substeidal body are present at the narrow 
pole. Sporozoites are broad comma-shaped with large vacuole at 
the broader end. Sporocystic residuum present as small refractile 
globules. Sixteen sporozoites are invariably arranged at the periphery 
of this' individual mass. 

Sporulation time.-24-48 hours. 

Habitat:-Duodenum and small intestine of LOllchura pU1Zctulata (Linn.) 
and L: lnalabarica (Linn.) Calcutta, West Bengal. 

Remarks.-The Type material has been examined and subsequently 
described. No noticeable differences are found from its original des.­
cription. 

Genus Eimeria Schneider 

Eimeria alectoriae Ray and Hiregaudar 

1959. Eimeria alectoriae Ray and Hiregaudar, Bull. Cal(,~tta Sch. trope Med.,7: 111. 

Description.-Oocysts ellipsoidal in shape with few ovoidal forms and 
very few spherical forms. Oocystic wall pale Yellowish-brown with 
fine granules near the mi'cropyle. Micropyle conspicuous' as a minute 
opening in the wall. Oocysts measure 23.6 ±2.4,u in length and 
15.6±1.5,u in width and the shape index is 1.43. Oocysts from another 
bird of the same species measure 26.2±~.5,u in length and 17 .4± 1.9,u 
in width and the shape index is 1.50. Refractile granules present in 
cytoplasm. Sporocysts are pear-shaped measure 8-9.5# X 5-5.6p, with 
steida' body at the pointed end. Sporozoites are banana-shaped and 
the ~porocystic residuum present . 

. Sporulation time .-24-48 hours. 

Ho~t.-Alectoris graeca "Chukar Partridge" at Zoological Garden, 
Calcutta. 

Remarks.-Type specimen was examined and described. No notice­
able differences are found. 

Eimeria bateri Bhatia, Pandey and Pande 

1965. Eimeria bated Bhatia, Pandey and Pande, Indian]. Microbiol., 5(4) :-61. 

Description.-Oocysts ovoid measuring 16.5-29.8,u in length and 
13.5,u-24.5p in width (mean 24.5,u X 18.5#). The shape index is 1.25. 
The outer wall yellowish inner one dark bluish. Micropyle and oocys­
tic residuum absent. Polar granules present, sporocyst ovoidal or pyri­
form with prominent steida body at narrow anterior end. It measures 
8.5,u-13.5p x5.5,u-8.5,u w~th a mean of 12.5 X 7.5,u. The shape index· is 
1.8. Sporocystic residuu~ is. present as scattered granules. Sporozoi­
tes a.re elongated in shape with nucleus at posterior blunt end. 
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S(Jorulatiotl time.-24·30 hours. 
Habitat.-Sm.all intestine of Coturnix coturnix,Indian Common grey 

quail. 
Remarks.-The parasite was examined, after obtaining a host pro­

cured from Calcutta market. Except minor differences in measure­
ments of oocyst, no other differences ~re found from its original des­
criptions. 

Eimeria battakhi Dubey and Pande 

1963. Eimeria battakhi Dubey and Pande; Gurr. Sci., 32: 330. 

Description.-Oocysts subspherical to ovoid, double walled the outer 
being thinner than the inner one~ It measures 19-24# in length with 
a mean of 21# and 16#-21/(' in width with a mean of 18/(,. The shape 
index is 1.16. Cytoplasm centrally placed coursely. granular with 
small refractile globules. Micropyle and oocystic residuum absent. 
The sporocysts are elongately ovoid, measuring 11-13# in length 
\vith a mean of 12# and 6-8p in width a mean of 7#. The shape index 
is l. 7. The narrower end is provided with a small knob (steida body). 
Sporocystic residuum present a,s a compact mass.. The sporozoites 
are elongated with one broader ap.d other narrower end. It measures 
9-11/" in length with a mean of lOp and 2# in width. A clear vacuola­
ted area is seen on the posterior rounded end in addition to'the centrally 
placed nucleus. 

Sporulatiyn time.-24-32 hour~. 
Habitat.-Small intestine of Anas platyrhynchos domesticus. Mathura, 

v.p. 

Rernarks.-Topotype and the same species were obtained from 
domestic duck at Shillong, Meghalaya. No differences are found from 
its original d~scription. 

Eimeria barbeta Kar 

(Text-fig. 7 1, m) 

1944. Eimeria barbeta Kar, Proc. Indian Sci. Gongr.: 104. 
1947. Chakravartyand Kar, Proc. Roy. Soc., Edinburgh, 62: 226. 

Description.-Oocysts oval, double walled, the auter being thinner. 
Oocysts measure 22.2-24.21" in length with a mean of 23.2# and 17.5-
19.5/" in width with a mean of 18.5/~. The shape index is 1.2. Micro­
pyle present and oocystic residuum absent. Sporocysts are oval, with 
anterior portion narrower than the posterior. The anterior end is 
provided ,vith a ill developed knob. Sporocysts measure 14.5-16.5# 
in length with a mean of 15.S/~ and 7.S-9.S}" in width with a mean of 
8.5,u. The shape index is I.B. Sporocystic residuum present as com­
p~ct mass. Sporozoites are sickle-shaped, measuring 10.5-12.51" in 
length and 2.21". in width. The shape index is 5.2. Nucleus is placed 
towards the rounded posterior end. 
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Sporulation titn4.--48-62 hours. 

Habitat.-Small intestine of Cyanops asiatica flSiatica. (Lath.) from 
Calcutta. 

Remarks.-The topotype was examined and the sporulation time 
was noted, slight differences in measurements of oocysts were also 
noticed. 

Eimeria bhutanensis Ray and Hiregaudar 

1959. Eimeria bhutanensis Ray and Hiregaudar, Bull. Calcutta Sch. Trop. Med., 7: 
111. 

Description.-Oocysts spherical to subspherical in shape. Endo­
cystic wall thicker than the ectocystic wall and slightly yellowish in 
colour. Refractile granules present. Oocys,ts measure 15.5-16.81' in 
length and 14.6-16.6/~ in width. Sporocysts are bean-shaped, with a 
steida body at one end with scanty re~idual matter. Sporocysts measure 
6-7 X 3-4p. Sporozoites are sickle-shaped. 

Sporulation time .-24-36 hours. 

Habitat.-Intestine of Polyplectron bicoloratus "Bhutan Peacock phea­
sant" at Zoological Gardens, Calcutta. 

Remarks.-Type specimen was examined and described. No differ­
ences are found from its original description. 

Eimeria charadrii MandaI 

(Text-fig. 7 v, w) 

1965. Eimeria charadrii MandaI, Proc. zool. Soc., Calcutta, 18: 53. 

Desqription.-Oocysts oval in shape with double wall, the outer wall 
is thinner than the inner one. Anterior end of the oocyst is drawn out 
as a small neck. Oocysts measure 14.3-17.6pI in length with a mean 
of 15.8p and 11.0-12.0p in width with a mean of 11.5p. The shape 
index is 1.3. Highly refractile cytoplasm completely fills up the oocyst. 
Micropyle present at the anterior end, oocystic residuum absent. Spo­
rocysts are pyriform in shape measuring 7.8-9.8,u in length with a mean 
of 8.8It. and 5.5-7.6,u in width with a mean of 6.6/~' The shape index 
is 1.3. The anterior end of the sporocyst is narrow and the posterior 
end round. Sporocystic mass present as scattered mass. Sporozoites 
are elongated in ~hape with both ends bluntly pointed. Sporozoites 
measures 4.4,u X 2.2p. The shape index is 2.0. Nucleus is situated 
at the middle. 

Sporulation time.-80-90 hours. 
Habitat.-Small intestine of Charadrius asiaticus Pallas, Naryantala, 

24-Parganas, West Bengal. 

Remarks.-·.Type specimen and Topotype were examined. No re­
mar ka ble differences are found. 
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Eimeria coturnicis Chakravarty and .Kar 

(Text-fig. 7 j, k) 

1947. Eimeria coturnicis Chakravarty and Kar, Proc~"Roy Soc. Edtnburgh, 62~ 230. 

Description.-Oocyst oval, provided with double envelope. It mea­
sures 26.51'-34 51' in length with a mean of31.5p and 19.41'-26.41' in width 
with a mean of 22.8Jt. The ·shape index is 1.3. The cytoplasm, spherical 
and completely filled up the oocyst. It is provided with refractile glo­
bules. Mjcropyle and oocystic residuum absent. The sporocysts 
are pyriform and the anterior pointed end is provided with knob. It 

A B 

I( I 19fo d J 

Text-fig. 7.-0ocysts: a, h. Eimeria coillmbae Mitra and Das "Gupta a, immature. b, 
mature; C, d, Eimeria malaccae Chakraborty and Kar, c, immature d, 
mature; e, f. Eimeria vanelli MandaI e, immature f, mature; g, h, i. "Eimeria 
pavonis MandaI g, immature h, with spront; i, mature; j, k. Eimeria 
coturnicis Chakrabarty and Kar, j, immature k, mature;· 1, m. Eimeria 
barbelta Kar 1, immature m, mature; n, o. Eimeria Iabbeana (Labbe) n, 
immature 0, mature; p, q. Eimeria roscoviensis pluvialina MandaI p, immature 
q, mature; r, s. Eimeria gallinago'l MandaI r, immature -s, mature; t, u. 
Eimeria numanii MandaI t, immature u, mature; v, w. Eimeriacluiradri.i 
MandaI, v. immature w, mature 

measures" 13.4-17.4 in length with a mean of 15-.4 and 8.5-11.5 iIi width 
with a mean· of 9.5p. The shape index is 1.6. The sporocystic 

11 
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residuum is present as a compact mass. The sporozoites are spherical 
or slightly oval in shape. 

Sporulation time.-60-72 hours. 
Habitat.-Small intestine of Coturllix coturnix Calcutta, Bengal. 
Remarks.-Topotype was collected and examined. The sporulation 

time was not mentioned earlier, no other. differences are found. 

Eimeria columbae Mitra and Das Gupta 

(Text-fig. 7 a, b) 

1937. Eimeria columbae Mitra and Das Gupta, Proc. Indian Sci. Gongr.' 291. 
1938. Das Gupta, Arch. Protistenk, 91: 108. 

De9cription.-Oocysts subspherical, thick-walled, the outer being 
thinner and memJ>ranous. Oocysts measure 23.5-25.5p in length with 
a mean of 24.5p and 19.5-21.5p, in width with a mean of 20.5,u. The 
shape index is 1.2. Micropyle absent,. oocystic residuum present. 
Sporocysts ellipsoidal, without any knob. Sporocysts measure 12.2-
14.2p in length with a mean of 13.2 and 8.3-10.3p in width with a mean 
of 9.3p. The shape index is 1.4. Sporocystic residuum present as scat­
tered mass. Sporozoites are curved with one pointed end and the 
other rounded end. 

Sporulation time.-3-4 days. 
Habitat.--Small intestine and caeca of Columba intermedia from 

Calcutta. 
Remarks.-Topotype was collected and observed. The same spe­

cies has also been collected from Shillong, Meghalaya. According to the 
original descriptions, the oocysts measure 16.4p X 14.25p and the sporo­
cysts measure 16.4p X 14.25p and the sporozoites measure 7.2 x4.8p 
and the sporulation time was 4 to 5 days. 

Eimeria dauki Bhatia and Pande 

1965. Eimeria dauki Bhatia and Pande, Indian ]. Microbiol. 5(4): 65. 

Descriptioll.-0ocysts ovoidal, knobbed at narrow micropylar end 
and provided with double wall. It measures 14-20 in length with a 
mean 17.8# and 11-13p in width with a mean of 12.5#. The shape index 
is 1.4. Oocystic residuum absent. Sporocyst elongated with narrow 
anterior end. It measures 10.5#-12.5# in length with a ,mean 10.5p 
and 5.5-7.8# in width with a mean 5.8p. Steida body prominent plug­
like, sporocystic residuum present as dark granules. Sporozoites elon­
gated, measuring 8.5p, in length and 2.5# in width. Nucleus is situa­
ted at ~he middle. . 

Sporulation time.-24-30 hours. 
Habitat.-Small intestine of Amaurornis phoenicurus (Pennant) fr~m 

Mathura, U.P. 

Remarks.-Out of 20 specimens examined from Barasat, 24-Parga­
nas, West Bengal, only 5 were infected with this parasite. No patho .. 
genicity was noticed while rearing the White Breasted Moorhen in the 
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laboratory. The present description is more or less similar with that 
of its original description. 

Eimeria gallinagoi MandaI 

(Text-fig. 7 r, s) 

1965. Eimeria gallinagoi Mandai, Proc. zoot. Soc., Calcutta, 18: 48. 

Description.-Oocysts pyriform, double walled with uniform thick­
ness and yellowish in colour. Oocysts measure 19.8-20.9p in length 
with a mean of 20.2,u and 13.2-14.3,u in width with a mean of 13.8p. 
The shape index is 1.4. Cytoplasm is completely packed up within 
oocysts and provided with refractile globules. Micropyle present and 
oocystic residuum absent. Sporocysts are pyriform in shape, anterior 
narrower end is provided with a small knob. Sporocysts measure 
6.7 .. 8.7,u in length with a mean of 7.7# and 4.5-6.5p in width with a 
mean of 5.5p. The shape index is 1.4. Sporocystic residuum present 
as a -concentrated mass. Sporozoites measure 5.5# in length and 2.5/1-
in width. The shape index is 2.2. 

Sporulation time.-24-36 hours. 
Habitat.-Small intestine of Gallinago gallinago (Linnaeus) from 

B.lsanti, 24-Parganas, West Bengal. 
Remarks.-Type specimen and topotype were examined. The 

sporulation time was noted. Found no noticeable differences. 

Eimeria gennaeuscusae Ray and Hiregaudar 

1959. Eimeria gennaellsctlsae Ray and Hiregaudar, Bull. Calcutta Sch. troPe Med., 
7: 112. -

Description.-Oocysts subspherical in shape, oocystic wall thin, pale 
yellowish brown in colour. Endocystic wall thicker than the outer 
wall. Oocysts measure ~1.2±1.5,u in length and 18.3±2.0p in width 
and the shape index is 1.16.. Sporocysts pear-shaped with a small steida 
body and residuum. Sporocysts measure 7-8# x4-5,u. Sporozoites 
are sickle-shaped. 

Sporulation time .-24-36 hours. 
Habitat.-Cennaecus" horsfieldi G. R. Gray, at Zoological gardens, 

Calcutta. 
Remarks.-The type specimen was examined and described. Found 

without any noticeable differences from its original description. 

Eimeria kapotei Chatterjee and Ray 

1969. Eimeria kapOlei Chatterjee and Ray, Proc. ItJ,dian. Sci. Co.ngr., 512. 

Description.-Oocyst oval, measures 26.1 X 23.5p contain ~~e or 
two refractile globules; two layered, "inner one being .t~icker; micropyle 
present as a depression at the anterior- pole; sporocyst ovoid measures 

-8.5-9.5,u, sporocystic residuum p'resent "in the form of scattered. granu!es; 
'Steida' body present; Sporozoite bezn-shaped measUres 5.6# in .length. 
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Sporulation time.-3-4 days. 
Habitat.-Columba Livia intermedia Strickl from Calcutta. 
Remarks.-Type specimen was examined and no differences are 

found from its original' description. 

Eim.eria .Iabbeana (Labbe) 

(Text-fig. 7 n, 0) 

1896. Coccidian pfeifferi Labbe, Arch. -<,001. Exper. et. Gen. 4: 520. 
1896. E. pfeijferi (Labbe), Arch. ~,ool. Exper. et. Gen. 4: 521. 
1944. Chaktavarty and Kar, Proc. Indian Acad. Sci. 20: 103. 

Descrip~ion.-Oocysts a~e of two form~, oval or spherical, oval form 
measures 19.5#-21-.,2# in length with a mean of 20.:1# and' 16.5-17 .. 5p 
in width with a mean of 16.91'. The shape index is 1.1., The' spherical 
form measures 17.5-18.5 w~th a mean of 17.9., It po_ssesses double en­
ve10pe, the outer being thinner. The cytoplasm is refractile with re­
fringent globules. Micropyle present oocystic resic;luum absent~ Sporo~ 
systs oval measuring 11.00-13.51' in length with a mean of 12.4 and 
5.5-6.81' in width with a mean of 6.41'. The shape index is 1.4. The 
sporocystic residuum appears as a compact mass. The sporozoites 
are elongated measuring 6.5 X 2.3#. The nucleus is situated in' the 
middle. 

Sporulation time.-· 24-30 hours. 

Habitat.-Intestine of Columba livia' intermedia Strickl, Calcutta. 

Remarks.-A total of 50 birds were examined of which--IO were in-
fected with this parasite. The differences are in the measurements 
of oocyst I and sporocyst. 

Eim.eria lucknowensis. Misra' 

1947 .. Eimeria lucknowensis Misra, Proc. Indian A cad. Sc.i., 25: 78. 

Description.-Oocysts ovoid in shape and liI1lited in unsegmented 
condition in the faeces. Cyst wall colourless and double layered,:. Both 
ends of the oocysts are similar and rounded and there is no indic~tiQn 
of a flattening and prolongation at either end. Oocystic residuum ab­
sent. Oocysts measure 21.4~24.5p X 17.4~18.8p. in ~ize. ·Sporocysts ovoid 
and devoid. 9f any thickening at' either pole. It mea'sures' 8.5p·x6'.o-p. 
Sporozoites are curved and club-shaped. They measure 7.61' in length 
and are arranged with their ?onc~vities facing the sporocystic residuum 
between them. . 

- , 

Sporulation time.-3· to 4 days. 

Habitflt-.-Small· intestine of~ Motacilla 'alba Linn. from Lucknow. 

. ·.R~marks.-T~is spec~men w~s exaqtined at Shillong, '~eghalaya after 
obtalnlng. a-parasIte from Motacilla e.lba Linn. and. described. No notIce-
able: difl'erenc~s are, fQuna. . 



MANOAL: Coccidia of Indian Vertebrates 

Eimeria malaccae Chakravarty and Kar 

(Text-fig. 7 CJ d) 
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194:4.. Eimeria malaccae Chakravarty and Kar, Proc. Indian Acad. Sci., 20: 106. 

Description.-Oocysts broadly oval, measuring ?6.5p-30.5p- in length 
with a mean of 28.5,u and 16.5-18.5,u in width with a mean 17.5p. The 
shape index is 1.6. Oocysts possess double wall, the outer being th~nner. 
Qytoplasm is rounded and appears like refractile globules. Micropyle 
present, oocystic residuum absent. Sporocysts are oval, anterior end 
pointed and provided with a small knob. Sporocysts measure 
11..5-13.5,u, in length- with ,a ~ean _of-12.5,u and 9.5-ll:5p .in width with 
a mean of 10.5p. The shape index is 1.1. Sporocystic residuum w.ith 
tapering anterior end. Sporozoitfs measure 8.5,u x2.3,u. Nucleus is 
situated near the posterior end. 

Sporulation time.-48-70 hours. 

Habitat.-Intestine of Munia malacca malacca Linn., Calcutta. 

Remarks.-Type specimen and Topotype were examined. The 
sporulation time was noted. The diffelences are found in the measure­
ments of oocysts. 

Ei~eria mandali Banik. ~nd, Ray 

1964. Eimeria mandali Banik and Ray, Bull. Calc~tta. Sch. tro~ ... Med. 12(1): 27. 

Description.-Oocysts round, possess doub~e envelope. It mea~ur~~ 
J4.5,u-20.60,u in length and 14.2,u-18.8p in width ,with a meanr of 17.6,u 
and 16.5,u respectively. The shape "index is 1: 1. ,Cytoplasm' centraUy 
placed, granular. Micropyle 'present with a refractile gtanule below it .. 
Oocystic residuum present. Sporocysts pyriform. ~eastire 6-.'5-12.00p ·in 
length' and 4.5#-8.5,u iaiwidth. The sporocystic _ residuuIti is pres~~t in 
the centre. Sporozoites -banana-shaped, measuring. _6.5p in lengtlt· and 
2.5,u at broadest region. 

Sporulation time.-24-72 hours. 

H~bitat.-Small intestine of Pavo ,cristatus Linnaeus, Calcutta Zoo. 

Remarks.-Type specimen was examined and found no differences 
The ~hape and size of sporozoites' are tecorded here. 

Eimeria numenii MandaI 

(Text-fig. 7 ~, u) 

1965. Eimeria numenii MandaI, Proc. zool. Soc., Calcutta., 18: 50. 

1)escription.-Oocysts spherIcal, posses~ 'double envelope, the outer 
:being' tliinner.·- Oocysts measure 20.9-23.1,Di in '(liameter' with' a.·mean 
oJ 22:2,u .. :. Cytoplasm is 'centrally placed' -and. round jn, shape,_ highly 
:globular a}ld retractile, measures .15.4,u. :iil diameter'., MiCropyle .and 
.QOcystic ~ r~dnuni absent. ~ .Sporocysts'., are' .·pyrifo·rm .in.::~hape w-ith 
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bluntly pointed anterior end anq' rounded posterior end. Sporocysts 
measure 5.6-7.6# in length with a mean ·Jf 6.6,u and 4.5-6.5,u in width 
with a m ~an of 5.5,u. The shape index is 1.2, the wall of spo,rocyst is 
very thin. Sporocystic residuum present as scatteled mass. Sporozoi. 
tes are elongated in shape with tapering anterior end. It measures' 
5.9,u in length and 2.5,u in width. The shape index is 2.3. The nucleus 
is situated in the middle. 

Sporulation time.-60-70 hours. 

Habitat.-Small intestine of Numenius arquata (Linnaeus) from Nam­
khana, 24-Parganas, West Bengal. 

Remarks.-Type specimen and Toputype were examined. No notice­
able differences are found. 

Eimeria pavonis MandaI 

(Text-fig. q g, h) 

1965. E. cristata Patnaik, Indian]. Vet., 5: 46. 
1965. Eimeria pavonis Mandai, Proc. zool. _Soc., Calcutta, 18: 49. 

Description.-Oocysts ovoidal in shape double walled, the inner being 
thinner than the outer. Oocysts measure 19.8-25.4p in length and 
16.5-18.5,u in width, the shape index is 1.2, the cytoplasm completely 
fills up the oocysts and appears as a refractile globular mass. Micro­
pyle present, oocystic residuum absent. Sporocysts are more or less 
elliptical in shape with double wall of uniform thickness and with a 
knob at the anterjor narrower end. Sporocysts measure 12.1-15.6p 
in length with a mean of 14.5p and 5.6-7.6p in width with a mean of 
6·~·6p. The shape index is 2.1. Sporocystic residuum present as scat­
tered·mass. Sporozoites are elongated in shape with pointed anterior 
end and nucleus situated at the posterior end. Sporozoites measure 
11.5-13.5,u in length with a mean of 12.5p and 2.3 .. 3.8p in width ~ith 
a mean of 2.6p. The shape index is 4.8. The sporozoites lie along 
the longitudinal axis of the sporocysts with their anterior end directed 
to opposite poles. 

Sporulation time.-65-70 hours. 

Habitat.-Small intestine of Pavo cristatus Linnaeus! from Mau, U.P. 

Remarks.-Type specimens and topotype were examined. The sporu .. 
lation time was noted. No other differences are found. 

Eimeria rescoviensis pluvialina MandaI 

(Text .. ~. 7 p, q) 

1965. Eimeria rescoviensis pluvialina MandaI, Proc. zool. Soc., CalcU!l~~ .18: 55. 

Description.-Oocysts pYliform or ovoidal in. shape with double' 
envelope., They measure .17.7 .. 19.7# in length with a mean of 18:7# 
and 13.~.15.3p in width with a mean of 14.3p. The shape "index is 
.1 .. 3.- Cytoplasm with globular refrac~i1e . masS.- Micropyle abs'ent, 
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Oocystic residuum present. Sporocysts are pyriform with pointed 
anterior end and rounded. posterior end. Sporocysts measure 11.1 .. 13. 
11' in length with a mean of 12.1 and 5.6-7.6p in width with a 
mean of 6.61" The .shape index is 1.7. Sporocystic residuum present 
as' ·scattered mass. Sporozoites are elongated in shapes with nucleus 
in the central position and anterior end narrower than the posterior one. 
Sporozoites measure 8~8,u X 2.5p. The shape index is 3.5. 

Sporulation time.-72-80 hours. 
Habitat.-Small intestine of Pluvialis appricaria (Linnaeus) from 

Namkhana, 24-Pargat:las, West Bengal. 
Rema.rks.-Observations were recorded from type specimen. 

EilDeria pavonina Banik and Ray 

1961. Eimeria pavonina Banik and Ray, Bull. Calcutta, Sch. trope Med., 19(2): 6L 

Description.-Oocyst egg-shaped, double layered, the outer being 
thicker. Cytoplasmic mass granular and does not entirely fill up the 
oocyst. The Oocyst mea~ures 20#-28p in length with a mean of 26.5p and 
16-20p in width with a mean of 18.5p. A small micropyle present with a 
refractile granule usually lying just underneath.. Oocystic residuum 
present. Sporocysts boat-shaped measuring 6-16p in length and 
4-8,u in width, with one end being sharply pointed than the other. A 
steida body is p;resent ,at the pointed ,end. Sporocystic residuum present 
as a scattered granules. The sporozoites are elongated measuring 
10-12,u in length. 

Sporulation time.-24 .. 7~ hours. 
Habitat.-Intestine of Pavo -cristatui Linneaus in Calcutta Zoo. 
Remarks.-The Type specimen' was studied and described. No 

noticea1?le - differences, are-' found. 

Eimeria patnaiki Ray 

'1965. E:--pavpnif·Patnaik, 'Indian Vet. J. 5: 46. 
1966. Eimerill; patnaikz Ray, Indian J. Microbiol. 6(4): 5L 

.' Description.-Oocysts smooth walled, spherical t,o' subspherical in 
shape and colourless. Oocysts measure 17.5-19.35p in length and 
13-171t in width with a mean of 18.5# X 15.5p. The shape index is 
1.2. Micropyle absent. ,Polar granule and oocystic residuum present. 
Sporocysts lemon-shaped, measure 6.45-8.5p -in length and 3.2-4. 
83,u in width with a mean of 7.5,u and 4.0,u respectively. Steida 
body visibl~ as a small thickening at the narrower end. Sporocystic 
residuum present in the early stages. Sporozoites are conuna-shaped with 
a large globular hyaline body at the broader blunt end. 

Sporulation time.-4 to 6 days. 
Habitat.-Intestine of Peacock, Pavo cristaus Linn. from Bhuba­

neswar, Oris~a. 

R~marks.-The type specim~n was examined and no differences. 
were found. Moreover the description was also based on Ray, 1966. 
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Eimeria sphenocercae Ray 

1952. Eimeria sphenocercae Ray, ]. Parasit., 38:' 546. 

Description.-Oocysts ,kidney-shaped with -a- slight bend on one side, 
having a double contour. It, is surrounded by an exomembrarte which 
is tight fitting all over the body except at either pole w:he-re it broadens 
considerably in the form of an irregular cap. In most specimens on one 
of the broader .sides of the oocyst the endocystic wall is depressed con­
siQ~rably giving it the appearance of kidney and in some the oocysts 
have got art appearance of. dum-bell. Perfectly cylindrical specimens 
are seen very rarely. Micropyle is asymmetrical in positioIi -and 
appears as ·a: portuberance. In some cases a, plug like structure closes 
the opening of the micropyle. The size of the oocyst varies from 
17.525.0-# in length and 12.5-15.0# in width the average being 18-191' 
X 12.61#. Sporocysts are broadly oval in outline ranging from 18.751' 
to 17.51' in length and 12.5 13.751' in width, the average being 19.18# X 
12.611'. Sporocystic residuum present. 

Sporulation time.-5-6 days. 
Habitat.-Intestine of Sphencercus sphenura, Mukteswar, V.P. 
Remarks.-The description is mainly based upon its original des-

cription. 

Eimeria t~opicalis Malhotra and Ray 

1961. Eimeria trcpicalis Malhotra and Ray, Proc. Indian Sci. Congr.: 412. 

Description.-Oocysts spherical or .sub-spherical measuring 1 S-2'4p 
in lep.gt4 and 18-23p in. widt~ with a mean of 20.,51'. The wall '~f the 
qocyst .~~ thick.. Small oocystic residuum is, seen after the development. 
Sporocyst ellipsoidal, '101' in length and' ~p- in width with a prominent 
steida body. The sporocystic residuum- is present as scattered mass·. 
Sporozoites globular in shape. 

Sporulation time.-40-48 hours. 
Habitat.-Duodenum and anterior small intestine of Columba livia, 

Calcutta. 
Remarks.-Type specimen was examined and described. No differ­

ences are found. 

EilDeria vaneUi MandaI 

(Text-fig. 7 e, f) 

1965. Eimeria vanelli MandaI, Proc. zool. Soc., Calcutta; 18: 51. 

Description.-Oocysts oval or pyriform in shape with double enve­
lope, the outer being thinner and provided with warts. Oocysts 
measure 19.9-21.9p .in length with a mean of 20.91' and 13.3-15.3p 
in width with a mean of 14.31'. The shape index is 1.4. The Cyto­
plasm with granules and refractile material co~pletely fills up the 
oocysts. Micropyle present, oocystic residuum absent. Spoiocysts 
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pyriform in shape with bluntly pointed anterior and rounded posterior 
ends. Sporocysts measure 11.1-13# in length with a mean' of 12.1p 
and 5.6-7.6p in width with a mean of 6.6p. 1'he shape index is 1.8. 
Sporocystic residuum present as scattered mass. Sporozoites are elon­
gated in shape wjth tapering at both ends. Cytoplasm of sporozoites 
shows banded appearance. Sporozoites measure 6.7 -8.7 p in length 
with a mean of 7.711, and 2.3-4.3# in width with a mean of3.3p. The 
shape index .is 2.3. 

Sporulation time.-72-80 hours. 

Habitat.-Small intestine of Vanellus malabaricus (Boddaart). Bl:lsanti, 
24-Parganas, West Bengal. 

Remarks.-Type specimen and Topotype were observed. No 
noticeable differences are found. 

Genus Wenyonella Hoare 

Type species: W. africana Hoare 

WenyoneUa anatis Pande, Bhatia and Sriva')tava 

(Text-fig. 6 g, h) 

1965. Wenyonella anatis Pande, Bhatia and Srivastava, Sci. Cult., 31: 383. 

Description.-Oocysts oval with double wall of equal thickness 
oocysts measure 11.5-17.5p in length with a mean of 14.5p and 7.5-10.5p 
in width with a mean of 8.8p. The shape index is 1.6. Cytoplasm 
coarsely grannular and occupies the whole of the oocyst. Micro,­
pyle and oocystic residuum pre~ent. Sporocysts ovoid in shape; mea­
sure 5.7-7.2p in length with a mean of 6.4 and ·4.3-5.3,u in width with 
a mean of 4.8#. The shape index is 1.3. Sporocystic residuum pre­
sent as coarsely grannular ma~s of dark appearance. Spcrozoites are 
ovoid with nucleus in middle position, having narrow anterior and 
broad posterior ends; Sporozoites measure 2.8p x2p. The shape 
index is 1.4. 

Sporulation tilne.-48-62 hours. 

Habirat.-Small intestine of Anas platyrhynchus domesticus. Mathura, 
V.P. 

Remarks.-Topotype and the sames pecies were obtained from do­
mestic duck a~ Shillong. In the original description the oocysts were 
punctate, oval and measurement was recorded as 14p xB.5p. Oocystic 
wall was recorded a~ '5-1# thick and micropyle 4.5-6# in width. Sporu­
lation time was found to be completed in 48 hour~. Sporocysts mea­
sured 6.3p,x4.7p and sporozoites 2.Bpx2p. 

WenyoneUa bahli Misra 

(Text-fig. 6 0, d) 

1944. l'Venyonella bahli Misra, Proc. nat. Insf. Sci. India, 10: 203. 

12 
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Description.-Oocysts subspherical or ovoid with double envelope 
of equal thickness -and measure 15.5-17.5p in length with a mean of 
16.51' and 14.5-15.5p in width with a mean of 14.0p. The shape index 
is 1.1. Cytoplasm compact, rounded in shape with several refractile 
globules. Oocystic residuum and micropyle absent. Sporocysts egg­
shaped without any knob, measure 5.7-7.8# in length with a mean of 
6.5# and 3.5-4.8# in width with a mean of 4.3p. The shape in<;lex is 
1.3. Sporocystic residuum absent. Sporozoites ovoid and measure 
2.6-3.00# in length. 

Sporulation time.-36-48 hours. 
Habitat.-Small intestine of Coturnix communis from Lucknow. 

Remarks.-Topotype and the same species .were collected and ob-
serV'ed from the same host at Shillong. Except slight differences in 
measurements of oocyst and sporocyst no other differences are found. 

WenyoneUa gallinae Ray 

1945. Wenyonella gallinae Ray, Curro Sci., 14: 275. 

Description.-Oocysts oval or egg-shaped with double envelope, 
the outer being thick than the inner one. Oocysts measure 28.5-34.5# 
in length with a mean of 31.5# and 19.5-21.5# in width with a mean of 
20.5#. The shape index is 1.5. Micropyle present, oocystic residuum 
absent. Cytoplasm granular and fills up the oocyst. Sporocysts 
pyriform in shape, measuring 17.5-19.5# in length with a mean of 18.5# 
and 7.5-9.2# in width with a mean of 8.3#. The shape index i~ 2.2. 
Sporocystic residuum present as granular mass. Sporozoites club­
shaped. 

Sporulation time.-4-5 days. 

Habitat.-l'erminal part of the intestine of Gallus gallus domesticus 
from Mukteswar, D.P. 

Remarks.-Topotype was collected and examined. The same spe­
cies was obtained from domestic fowl at Calcutta. Except the differ­
ences in measurements of oocyst and sporocyst no other differences 
are found from its original description. 

WenyoneUa lDackinnoni Misra 

1947. Wenyonella mackinnoni" Misra, Proc. Indian Acad. Sci., 25: 76. 

DescriPtion.-Oocysts are spherical or ovoid in shape. In spherical 
forms they measure 19#-23# and in ovoid forms they measure 
23.8-26.2# X 18.0-21.5p. The cyst wall consists .of two layers, an outer 
layer thin and colourless and an inner layer comparatively thick 
and brownish in colour. Protoplasm of the freshly discharged oocysts 
is filled with refractile granules of reserve materials but later on- it be­
comes condensed and has a more or less spherical contour and measures, 
on an average, 15.5# in diameter. Micropyle and the polar inclusions 
absent in the oocysts. No oocystic residuum seen after the formation 
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of the sporocysts. Sporocysts are ovoid in form, measure 1 0.2/t X 7.4#, 
with a lens shaped knob at one end. Sporocystic residuum absent. 
Sporozoites are 8.2ft long, club shaped and irregularly arranged. 

Sporulation time.-4-6 days at room temperature. 

Habitat.-Small intestine of Motacilla alba Linn. from Lucknow. 

Remarks.-Topotype as well as the same species were collected from 
Shillong but no noticeable differences are found. 

Wenyonella gagari Sarkar and Ray 

1966. W. gagari Sarkar and Ray, Proc. Indian Sci. Con.l~r.: 499. 

Description.-Oocysts pitcher-shaped having three layers of 1.8p 
thickness. The outer being yellow, middle greenish and the inner 
yellowish pink. At narrow pole there is a prominent micropyle of 
4.8/t in diameter with fluted 4-6 ridges at its outer border. Oocysts 
measure 22.8-26.4# in length and '16.8-19.2p in width with a mean 24.0# 
in length and 18.5# in width. Oocystic residue absent. Four sporo­
cysts are vial-shaped measuring 13.2-15.6p in length and 7.2-9.6# in 
width with a mean 13.8,tt in length and 8.4# in width. Sporocystic resi­
due present as a small cluster of minute refractile granules. 'St~ida' 
body present. Sporozoites club-shaped measuring 9.6# in length and 
3.6# in width at broader end. I t possesses a large vecuole at the 
broader pole. 

Sporulation time.-24-48 hours. 

Habitat.-Gut of a duckling, Anas boschus Linnaeus, Basirhat, West 
Bengal. 

Remarks.-Type specimen was examined and no noticeable differ­
ences are found from the original description. 

Key to genera obtained from Indian Birds 

I. Oocyst asporocystid .. 
2. Oocyst disporocystid. 

(a) Sporocyst Tetrozaic. 
(b) " Octozoic. . 
(c) " Heccaidecazoic .... 

3. Oocyst tetrasporocystid 
(a) Sporocyst dizoic .... 
(b) " tetrazoic .... 

Key to the species of Avian Tyzzeria 

I. Oocyst oval size of oocyst 14p-18p X 9p-12p. 
2. Oocyst broadly cylindrical size of oocyst 29p-28p X 20p . 

Key to the species of Avian Isospora 

I. Sporocyst pear-shaped 
(A) Wall of the oocyst showed a bulbous thickening. 
(B) Wall of the oocyst not having bulbous thic~eninfJ 

Tytztria 
'0' 

.. Isospora 
.. Dorisiella 
. Sivatoshella 

... Eimeria 
Wenyonelta 

... T alieni 
T chenicusae 
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2. Sporocys t oval 
(A) Oocyst sub-spherical. 
(B) Oocyst spherical. 
(C) Oocyst oval. 

(i) Size of oocyst over 2S", . 
(ii) Size of oocyst below 2S",. 

3. Sporocyst pyriform or spindle-shaped 

(A) Oocyst with residuum 
(i) Oocyst spherical or subspherical 

(a) size of oocyst 22",-28",. 
(b) size of oocyst IS",-22", ... 

(x) Length of sporocyst above 1-2.00,u (average). 
(y) Length of sporocyst belo~ 12.00,u (avera1!e). 

(ii) Oocyst oval or ovoid 
(a) Size of oocyst above 23.00,u X 20.00,u (average) 

(x) Size of sporozoites above lOp. 
(y) Size of sporozoites below lOp 

( i) width 2.7,u. . . 
(ii) width 3.3,a. 

(b) Size of oocyst below 23.00p X 20.00", (~verage). 

(B) Oocyst without residuum 

(i) Oocyst oval 
(a) Length of oocyst above 24",. 
(b) Length of oocyst below 24p. 

(ii) Oocyst spherical or sub-spherical 
(a) Micropyle present 

(i) Sporozoite elongated. .. 
(x) . size above 10.S",. 
(y) size below 10.00",. 

( iii) Sporozoite banana-shaped siz~ 6-7",. 
(b) Micropyle absent 

(i) Sporozoites elongated 
(.~) size above 10.00p. 
(y) size below 7.00",. 

(ii) Sporozoi tes 
(iii) Sporozoi tes 

bean-shaped .. 
sausage-shaped. 

Key to the species of Avian Dorisiella 

1. Oocyst spherical 
(A) Oocystic residuum present. 
(B) Oocystic residuum absent. 

(a) Sporocyst ellipsoidal. 
(b) Sporocyst pyriform. 

2. Oocyst oval 
(A) Oocystic residuum present 

(a) Sporocyst oval. 
( b) Sporocyst vial-shaped. 

(B) Oocystic residuum absen~, , 

.1. temenuchi 

... . 1. upupae 

. 1. psittaculae 
· I. zostt!ropis 

.1. perusae 

. ... I. garrulae 
.1. corvae 

. I. lonchurae 

.1. garrulusae 
.1. scicerousae 
· I. emberizae 

. .. 1. muniae 
. I. pycnono.tae 

. .. 1. sturnae 
.1. bengalensis 

.1. mayu,i 

. 1. ginginiana 

.1. megalaimae 
.1. lacazei 

.1. gypsi 

· D. passeris 

. ... D. chakravartyi 
.D. hareni 

. D. vagabundae 
.D. mandali 

. fJ. aethiopsarf.f 
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Key to the Jpecies of Avian Eim.eria 

1. Oocyst kidney-shaped. 
2. Oocyst elliptical. 
3. Oocyst pyriform .. 
4. Oocyst Egg-shaped. 
5. Oocyst oval 

(A) Oocystic residuum present 
(x) Sporocyst pyriform 

(a) Sporocyst large above 10.00p, in length. 
(b) Sporocyst small below 10.00# in length .. 

(i) Size of oocyst above 17.00p, X 13.00p,. 
(ii) Size of oocyst below 17.00p,X 13.00/l. 

Lv) Sporocyst ovoid or eillipsoidal 
(a) ~ize of oocyst large above 25/l. 
(b) size of oocyst small below 25p,. 

5. Oocyst spherical or subspherical 

(A) Oocystic residuum present 
(i) Sporocyst ellipsoidal. 

(ii) Sporocyst pyriform 
(a) size of oocyst above 20/l. 
(b) size of oocys t below 20p,. 

(i) Sporocyst pyriform. .. 
(ii) Sporocyst bean-shaped. 

(B) Oocystic residuum absent 
(i) Sporocyst oval, ovoidal or elliptical 

(a) Length of sporocyst below lOp. . .. '" 
(b) Length of sporocyst ranging from 1 Op-13/l. 

(i) Length of oocyst above 25/l. 
(if) Length of oocyst below 25/l. 

(.~) Length of sporozoite 6.5p. 
(y ) Length of sporozoi te 9-11p,. . . 

(a) Length of sporocyst above 13.00p 
(i) Width of sporocyst ~bove 7p (average) 

(ii) Width of sporocyst below 7 p (average). 

(B) (i) Sporocyst pyriform 

'0' 
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. E. sphenocercae 
· E. alectoriae 
· E. _galljnagoi 

. E. pavonina 

· E. roscoviensis 

. E. patnaiki 
.... E. charidric 

.E. columbae 
.E. kapOlei 

. E. tropical is 

.E. numenii 

'" .E. mandali 
. E. bhutanensis 

.... E. lucknowensis 

.E. malaccae 

. . . E. labbeana 
· . E. battakhi 

'" .E. barbeta 
'" .E. pavonis 

(a) Size of oocyst large above 271'. . .E. coturnicis 
(b) Size of oocys t below 271'. 

(i) Size of sporocyst below 8p. . E. gennaeuscusae 
(ii) Size of sporocyst above 8p. 

(.\) Wall of oocyst provided with warts. .E. vaneili 
(y) wall of oocyst smooth . 

(i) Oocyst with a knob at the m1cropylar end. .E. dauki 
(ii) Oocyst without any knob at the micropylar end. 

(x) Sporocyst with prominent steida body. . ... E. bateri 

Key to the species of Avian WenyoneUa 
1. Oocyst pitcher-shaped. . 
2. Oocyst not pitcher-~haped. 

(A) Sporocyst vial-shaped. 
(B) Sporocyst oval. 

(i-) Sporocyst with residuum. 
(ii) Sporocyst without residuum. 

(a) Size of oocyst large above 19 X 26#. 
(b) Size of oocyst small below 19 X 18",. 

W. gagan 

W. gallinae 

W. anatis 

W. mackinon i 
W. bahli 
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V MAMMALIA 

This is the fifth chapter of the series dealing with the Coccidian 
parasites of Indian mammals. This group has received tremendous 
attention because of their relative importance in the Veterinary science 
and Animal Husbandry. Thus, recent works of Ray (1959), Gill and 
Ray (1960), Dubey and Pande (1963 and 1964), Patnaik (1964), Gill 
(1958) and Srivastava and Shah (1968) deal iri detail, the description 
of various species. Moreover, they have also succeeded in providing 
a very useful key to species available in Indian Sub-region. Therefore 
it appears to be unnecessary to give the redescription of all those species 
in details but the description of the species has been summarised 
indicating the specific characteristics of each· species along with their 
hosts and locality which may facilitate the future works. However, I 
had an opportunity to examine some of the species from mammals, whose 
redescriptions have been incorporated here. Up till now 3 genera com­
prising of 72 species have been described from, Indian mammals. 

Observations on Coccidian parasites obtained from Indian mammals. 

Genus Isospora Schneider 

Isospora canis N emeseri 

1965. Isospora canis Ray and Banik, Proc. Indian Sci. Cong.: 446. 
1959. Isospora canis Nemeseri, 1959. Nagyar Allatoryosok Lapja. 14: 91. 

Description.-Oocysts subspherical measuring 36-40# in length 
with a mean of 381t and 32# in width. The wall of the oocyst is thick. 
Micropyle and oocystic re~iduum absent. Sporocyst spherical in shape 
measuring 20# in length and 16# in width. Steida body absent, sporo­
cystic residuum present as a large granular mass. Sporozoites are bean­
shaped measuring 11.5# in length. 

Sporulation time.-15-20 hours. 

Habitat.-Gut of domestic dog, Canis familiaris, Calcutta, West 
Bengal. 

Remarks.-The specimen was also examined by me. Ray and Banik 
(1965) described it as new species which was already described from 
Hungary. The differences between the two are negligible to mention. 
Therefore, I. canis Ray and Banik (1965) should be treated as a synonym 
of I. canis N emeseri, 1959. 

Isospora leonina MandaI and Ray 

1960. Isospora leonina MandaI and Ray, Bull. Calcutta Sch. trope Med., 8: 107. 

Description.-Oocyst rhomboidal in shape measuring 30-32p in length 
with a mean of 31.8# and 28.00-31p in width with a mean of 28.2p. 
Micropyle and oocystic residuum absent. Sporocyst spherical, measur­
ing 16-20# in length and l3.5~15p in width. Sporocystic residual mass 
coarsely granular. Sporozo~tes sausa~e shaped-~easurin~ 9.5p in len~th, 
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Sporulation time.-24 .. 48 hours. 
Hahitat.-Intestine of Panthera leo (Linn.) Zoological Garden, 

Calcutta. 
Remarks.-Type specimen was examined and described and found 

:1) noticeable differences which can be mentioned. 

Isospora tropicalis Mukherjea and K~asaner 

1965. /Jospora tropicalis Mukherjea and Krasaner, Proc. zool. Soc., Calcutta, 18: 38. 

Description.-Oocysts spherical measuring 16p in diameter. The 
wall is thin and tightly stretched over the sporocysts. Micropyle and 
oocystic residuum absent. Sporocyst oval measuring 15.5-16p in length 
and 10.00-10.511, in width. The sporocystic residuum presents as a 
granular mass. The sporozoites are banana-shaped measuring 8-10p X 
3.2 .. 4,u. 

Sporulation time.-Not known. 
Habitat.-The intestine of Jackal, Canis aurius, Bandipore Hooghly, 

West Bengal. 
Remarks.-Type specimen was examined and described. No 

noticeable differences are found. 

Genus Eimeria Schneider 

Eimeria bandipurensis Ray, Banik and Mukherjea 

1965. Eimeria bandipureusis Ray, Banik and Mukherjea, J. Protool., 12:: 473. 

Description.-Oocyst spherical or egg-shaped the former measuring 
16,u .. 18,u with a mean of 17 It and the later 16p-20p X 14-1Sp with a mean 
of 18 X 16p. Double wall of uniform thickness. Micropyle and occys­
tic residuum absent. Sporocysts broadly pear-sh~ped with a stieda 
body at the narrow end. It measure 6-10p in lengt4 with a mean of 
811, and 6-8# in width with a: mean of 6.5p. The sporocystic residuum 
present as refractil~ globules lying in between the two sporozoites. Sporo­
zoites banana-shaped with one end rounded and other pointed and 
contains a clear globule at each end. 

Sporulation time.-48-120 hours. 
Habitat.-Small intestine of Funumhulus palmarum (Linnaeus) Bandi .. 

pur, West Bengal. 
Remarks.-Type specimen was examined and described. No notice­

able differences are found. 

Eimeria dromedarii Yakimoff and Matschoulsky 

(Text-fig. 8 a, b)" 

1932. Eimeria camtJli Noller, Sitze Ber. ges. Naturf. Freunde.: 417, proparte: 
1934. Eimeria cameli Iwanoff-Gohzem, Ztschr. Infkrankh. 46: 1, pro parte. 
1939. Eimeria dromedarii Yakimoff at:ld Matschoulsky, J. Roy. 'Micr. Soc., 59: 28. 
1964. Dubey and Pande, Indian J. Vet. Sci., 34(1): 30. 



96 Records of the Zoological Survey of India 

Description.-Oocysts subspherical to spherical measuring 26-28Jl 
in length with a mean of 27p, and 21-23p in width with a mean of 21p . 
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Text-fig. B.-Oocysts: a, b. Eimeria dromedarii: a, immature b, mature;c, d. 
Eimeria rajasthani : c, immature d, mature; e, f. Wenyonella hoarei : e, imma­
ture f, mature. 
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The shape index is 1.19-1.33. Double layered. Micropyle and oocystic 
residuum absent. Sporocyst ovoid measuring 10-11,u in length with 
a mean of lOp, and 8.5,u in width. Each sporozoite contained two ov 
more prominent globules. 

Sporulation time.-Not ·known. 
Habitat.-Intestine- of Camelus dromedarius Lion. Bikaner, Rajasthan. 
Remarks.-The specimen reached me in a very had condition, so 

it was not possible to note all the relevant data except which mentioned 
above. 

Eimeria rajasthani Dubey and Pande 

(Text-fig. 8 c, d) 

1963. Eimeria rajasthani Dubey and Pande, Gurr. Sci., 32: 273. 

Description.-Oocyst ellipsoidal measuring 34-39,u in length with 
a mean of 36.00p, and 25-27", in width with a mean of26,u. The shape­
index varies from 1.30-1.44. Double layered, micr<ipyle not visible 
provided with a well' defined cap. Oocystic residuum absent. Sporo­
cysts almost ovoid with prominent stieda body. It measures 14-15,u 
in length with a mean of 151'" and 8-11,u in width with a mean of 11.00,u. 
Sporocystic residuum present. Sporozoites elongated measuring 10,u-14,u 
in length and 3-4,u in width with two or more prominent globules., 

Sporulation tim~.-About 7 days. 
Habitat.-Intestine of Camelus dromedarius Linn., Bikaner, Rajasthan. 
Remarks.-Topotype was collected and examined. No noticeable 

differences are found from the original description. 

Eimeria ovoidalis Ray and MandaI 

1961. Eimeria ovoidalis Ray and MandaI, Proc. Indian Sci. Gongr. :-411. 

Description.-Oocyst ovoidal, measuring 32.00-40.00,u in length 
with a mean of 35.5p, and 20-28,u in width with a mean of 23.8,u. Micro­
pyle present. Oocystic residuum absent. Sporocyst eval measuring 
14,u-16,u in length and 8-9,u in width. Sporocystic residual mass coarse­
ly granular. Steida body present at the narrow end. Sporozoites 
ovoidal me~suring 8,u-9,u in length and 4-6p in width. 

Sporulation time. -90-120 hours. 
Habitat.-Intestine of Buffalo calf (Domestic buffalo), Bubalis bubalis, 

Dairy farm in Calcutta. 
Remarks.-Type specimen was examined and de~cribed. No notice­

able differences are found. 

Eimeria oryctolagi Ray and Banik 

1965. Eimeria oryctolagi Ray and Banik, Proc. Indian Sci., Gongr. 9: 465. 

Description.-Oocyst ellipsoidal, measuring 28.5-46.8,u in length 
with a mean of 38.7,u and 12.5 .. 28.5p in width with a mean of 10.1p. 

13 
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The shape index 1 :2. It is provided with a double wall. Micropyle 
and oocystic residuum present. Sporocyst pyriform, measuring 
8.5#-14.5# in length with a mean of 10.00,u and 4.5Jl-8.5,ui n width with 
a mean of 6.00 #. Steida body present at the narrow end. Granular 
sporocystic re~iduum present. Sporozoites elongated, tapering at one 
end and measuring 10.5,u in length. 

Sporulation time.-32-48 hours. 
Habitat.-Intestine of domestic rabbit, Oryctolagus cuniculis, Calcutta, 

India. 
Remarks.-Type specimen was examined and described. No major 

differences are found which can be noted. 

Eimeria pandei Patnaik and Ray 

1965. Eimeria pantlei Patnaik and Ray, Indian J. Anim. Hel., 4(2): 35. 

Description.-Oocysts ovoidal with a thick wall. It measures 
22.58-24.18# X 16.61-19.35# "with a mean of 22.96 X 18.60,u. The 
shape index 1.27. Sporocyst pyrifcrm measuring 11.25,u in length 
and 6# in width with granular sporocystic residuum. The sporozoites 
are elongated measuring 9.5,u in length. 

Sporulation time.-30-48 hours. 
Habitat.-Intestine of Herpestis edwardsi (Geoffory). 
Remarks.-This species was collected from H. edwardsi (Geoffery) 

available at Calcutta market and described, and found no differences 
at all. 

Ge~us Wenyonella Hoare 

Wenyonella hoarei Ray and Dasgupta 

(Text-fig. 8 e, f) 

1935. Wenyonella hoarei Ray and Das Gupta, Sci. & Cult., 1: 2 and 1937. Parasitol. 
29: 118. 

Descri/1tion.-Oocysts spherical, double layered, the outer thinner 
than the inner thick one. The cytoplasm is highly granular. It mea­
sures 14.5-18.5,u in diameter with a mean of 16.8#. Oocystic residuum 
absent, micropyle present. The sporocysts ovoid, with a lens-shaped 
knob at the pointed anterior end. It measures "9.5-11.5# in length 
with a mean of 10.5,u and 7.4-9.3,u in width with a mean of 8.4,u. The 
shape index is 1.2. The sporocystic residuum is present as a compact 
mass. The sporozoites elongated with bluntly pointed anterior end. 
It measures 7.4# in length and 1.5# in width. The shape index is 4.8. 
They lie in pairs on each side of the sporocystic mass with a head to 
tail arrangemen t. 

Sporulation time. - 7 days". 
Habitat.-Small intestine of a Indian squirrel, Sciurus. sp. Botanical 

Garden, Shibpur, West Bengal. 
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Remarks.-Topotype was collected and examined, and no notice­
able differences are found from the original description. 

Although the following Coccidian parasites of mammals have not 
been examined by me but the same have been represented here with 
their diagnostic characters on the basis of their original description. 

Isospora buriatica Dubey 

Description.-Oocyst ovoid, me~suring 29-33# in length and 22-25# 
in width. Oocystic residuum absent. Sporocyst ellipsoidal, measuring 
19-21,u in length and 11-12p in width, with a sporocystic residual mass. 

Sporulation time.-2 days. 
Habitat.-Intes'tine of Vulpes bengalensis, Mathura, V.P. 

Isospora dubeyi Patnaik and Ray 

Description.-Oocyst ovoid, measuring 27-30# in length and 20-25p 
in width. Oocystic residuum absent. Sporocyst ellipsoidal, measuring 
17-19p in length and 12-14}t in width with a sporocystic residual mass. 

Sporulation time.-24-48 hrs. 
Habitat.-Gut of Herpestis mungo, Mathura, V.P. 

Isospora fells Wenyon 

Description.-Oocyst egg shaped, measuring 35-45# in length and 
25-35}t in width. Oocyst residuum absent. Sporocyst pyrifolm, measuring 
18.4,u-l1.4# with a sporocystic residual mass. 

Sporulation time.-3 days 
Habitat.-Intestine of Felis domestica, Calcutta. 

Isospora garnhalDi Bray 

Description.-Oocyst ellipsoidal to ovoidal, measuring 22.6p .. 25.8p in 
length and 17.8-22.5p in width. Oocystic residuum absent. Sporocyst 
ellipsoidal, measuring 12-16p in length and 11-12.5p in width with a 
sporocystic residual mass. 

Sporulation time.-1-2 days. 
Habitat.-Intestine of Herpestis edwardsi, Mathura, V.P. 

Isospora hoarei Bray 

Description.-Oocyst spherical to subspherical, measuling 1913.20.9p 
in length and 16.32# in width. Oocyst residuum absent. Sporocyst 
ellipsoidal measuring 10-12,u in length and 8-9.7 p in width with a sporo­
cystic residual mass. 

Sporulation time .-2 -3 days. 
Habitat.-Intestine of Herpestis edwardsii, Mathuta, V.P. 
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Isospora levinei Dubey 

Description.-Oocyst ovoid, measuring 23-29p in length and 23-26p in 
width. Oocyst residuum absent. Sporocyst ellipsoidal, measuring 16-18,u 
in length and "11-14p in width with a sporocystic residual mass. 

Sporulation time.-24 hrs. 
Habitat.-Intestine of Hyaena striata, Mathura, D.P. 

Isospora rivolta Grassi 

D3scription.-Oocyst ovoid, measuring 10-25p in length and 15-22p 
in width. Oocystic residuum absent. Sporocyst elongated, measuring 
16p in length and lOp in width with a sporocystic residual mass. 

Sporulation time.-2-3 days. 
Habitat.-Intestine of Felis domestica and F. chaus, Mathura, V.P. 

Eimeria albamensis Christensen 

D3scription.-Oocyst pyriform or sub-spherical, measuring 13.2-15.8p 
in length and 11.5-12.6p in width. Oocystic residuum absent. Sporocyst 
elongated measuring 16-18p in length and 12-13# in width with no 
sporocystic residual mass. 

Sporulation time.-80-96 hrs. 
Habitat.-Intestine of Indian Cattle, Izatnagar, V.P. 

Eimeria arloingi Marotel 

Synonym: E. hawkinei, Ray 

Description.-Oocyst ellipsoidal, measuring 20p-45#. Oocystic resid­
uum absent. Sporocyst oval, measuring 13,u in length and 6# in width, 
with no sporocystjc masss. 

Sporulation time. -2-3 days. 
Habitat.-Intestine of sheep and goats, Izatnagar, D.P. 

Eimeria auburnensis Christensen and Porter 

Synonym: E. bombayansis Rao and Hiregauder. 

D3$cription.-Oocyst elongated or ovoidal, measuring 31-45p- in 
le~gth ap.d 19-28# in width. Oocystic residuum absent. Sporocyst oval 
or e.~Qngat~d" measuring 18.5# in length and 7.4p in width with a sporo­
cystic residual mass. 

Sporulation time.-48-72 hrs. 
Ifabitat.-Intestine of Indian Cattle~ Izatna~ar, Agra, U,P. 
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Eimeria bareiUyi Gill, Chhabr~ and Lall 

Description.-Oocyst pyriform, measuring 30.81' in length and 21.6# 
in width. Oocystic residuum absent. Sporocyst lemon shaped, measuring 
18# in length and 81' in width with a sporocystic residual mass. 

Sporulation time.-3 days. 
Habitat.-Gut of Indian Cattle, Bareilly, V.P. Agra, Mukteswar, 

V.P. 

Eimeria bovis Zublin 

Synonym: Eimeria Smith; Yakimoff and Galerego. 

Description.-Oocyst ovoidal, measuring 15-19# in length and 18-241' 
in width. Oocystic residuum absent. Sporocyst ovoid, measuring 9.5-
14.51' in length and 4.9-7.5# in width with a sporoeystic residual mass. 

Sporulation time .-48-72 hrs. 
Habitat.-Gut of Indian Cattle, Agra, Mukteswar, U.P. 

Eimeria brasiliensis J orres and Ramos 

Synonym: E. goka~i Rao and Bhatawadekar. 

D.1scription.-Oocyst ellipsoidal, measuring 34-41# in length and 23-
281' in width. Oocystic residuum absent. Sporocyst elongate, measuring 
16# in length and 9# in width with a sporocystic residual· mass. 

Sporulation ·time.-144-168 hrs. 
Habitat.-Gut of Indian Cattle, Agra, Mukteswar, V.P. 

mmeria bukidonensis Tubangui 

. Description.-Oocyst pyriform, measuring 36-481' in length and 24-
34# in width. Oocystic residuum absent. Sporocyst elliptical, measuring 
14.4,u in length and 6.51' in width with no sporocystic residual mass. 

Sporulation time.-120-186 hrs . 
. Habitat.-Gut of Indian Cattle, Mukteswar, V.P. 

Eim.eria canadensis Bruce 

Description.-Oocyst oval or ellip5-oidal, measuring 26-381' in length 
and 21-281' in width. Oocystic residuum is prt,sent. Sporocyst spindle 
shaped measuring 14.9# in length and 7.5,u.in width with a sporocystic 
residual mass. 

Sporulation time.-66-"96 hrs. 
Habitat.-Gut of sheep ·arid goats, Indian Cattle, Agra, Mukteswar, 

V.P. 

Eimeria can Yakimoff 

Description.-Oocyst'subspherical to spherical, measuring 19-25,u in 
length and 19-22# in width. Oocystic residuum absent. Sporo ~yst 



102 Records of the Zoological Survey oj India 

ellipsoidal, measuring 10-1.11' in length and 71' in width with a sporo­
cystic residual mass. 

Sporulation time.-8 days. 
Habitat.-Gut of Felis chaus, Mathura, D.P. 

Eimeria crandaUis Honess 

Description.-Oocyst ellipsoidal, measuring 16-32.5,u in length and 
15-25,u in width. Ooc)'stic residuum absent. Sporocyst spindle-shaped, 
measuring 8.3-11.2p in length and 5.4-8p in width with a sporocystic 
residual mass. 

Sporulation time .-2-3 days. 
Habitat.-Gut of Domestic goat, Capra hircus, Izatnagar, U.P. 

Eimeria coecicola Cheissin 

Description.-Oocyst oval, measuring 27.5-33p in length and 14-19.5,u 
in width. Oocystic residuum present. Sporocyst oval, measuring 121' 
in length and 5.5p in width with a sporocystic residual mass. 

Sporulation time.-3 days. 
Habitat.-Intestine of Domestic Rabbit, Ludhiana, Panjab. 

Eimeria cerdonis Vetterling 

D~scription.-Oocyst ovoid, measuring ~7-29,u in length and 21-23,u 
in width. Oocystic residuum absent. Sporocyst elongate, measuring 
16-17,u in length and 7-9,u in width with a sporocystic residual mass. 

Sporulation time.-2-3 days. 
Habitat.-Gut of Sus scrofa, Mhow, Jabalpur, M.P. 

Eimeria christensei Levine 

Description.-Oocyst nearly spherical, measuring 32-43,u in length 
and 24-30,u in width. Oocystic residuum absent. Sporocyst ovoidal, 
measuring 14-18p in length and 8-11p in width with a sporocystic 
residual mass. 

Sporulation time.-2-3 days. 
Habitat.-Gut of Dom~stic goat, Capra hircus, Izatnagar, U.P. 

Eimeria cylindrica Wilson 

Description.-Oocyst cylindrical, measuring 21-31,u in length and in 
width. Oocystic residuum absent. Sporocyst oval and round measur­
ing 8.5-10.5p in length and 6.5-8.4p in width with a sporocystic residual 
mass. 

Sporulation time. -36-48 hrs. 
Habitat.-Gut of Indian Cattle, Agra, Mukteswar, U .. P. 
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Eimeria debliecki Douwes 
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D!scription.-Oocyst ellipsoidal to ovoid, measuring 20-29,u in length 
and 14-20,u in width. Oocystic residuum absent. Sporocyst elongated 
ovoid, measuring 13-16,u in length and 6-7,u in width with a sporocystic 
residual mass. 

Sporulation time.-5-9 days. 
Habitat.-Intestine of Sus serofa, Mhow, Jabalpur, M.P. 

Eimeria eUipsoidalis Beaker and Frye 

Description. -Oocyst ellipsoidal, measuring 18.5-28,u in lengt;h ~nd 
14.9-20.5,u in width. Oocystic residuum absent. Sporocyst ellipsoidal, 
measuring 5,u in length and 3,u in width with a sporocystic residual mass. 

Sporulation time.-48-72 hrs. 
Habitat.-Intestine of Indian Cattle, Agra, Mukteswar, D.P. 

Eimeria faurii Moussu and Marotel 

Descriptio.'l.-Oocyst egg shaped, measuring 25-33# in length and 
20-24,u in width. Oocystic residuum ·absent. Sporocyst ovoid measuring 
14-16,u in length and 8.9,u in width with a sporocystic residual mass. 

Sporulation time.-2-3 days. 
Habitat.-Intestine of sheep. and goats, Izatnagar, D.P. 

Eimeria felina Nicschulz 

Description-.Oocyst ovoidal to ellipsoidal measuring 15-19,u in 
length and 11-17,u in width. Oocystic residuum absent. Sporocyst 
nearly ovoid, measuring 8-10# in length and 6-8Jt in width with a 
sporocystic residual mass. 

Sporulation time.-24 hrs. 
Habitat.-Intestine of Felis chaus, Mathura, D.P. 

Eimeria hammondi Dubey and Pande 

D!seription.-Oocyst ellipsoidal, measuring 24-29# in length and 
14-22# in width. Oocystic residuum absent. Sporocyst broadly ovoid, 
measuring ll-14/~ in length and 8 .. 10# in width with a sporocystic 
residual mass. 

Sporulation time.-6 days. 
Habitat.-Intestine of Felis chaus Mathura, V.P. 

Eimeria intricata Spiegl 
Description'-Oocyst ellipsoidal, measuring 33-35# in length and 

25-35,u in width. Oocystic residuum absent. Sporocyst oval, measuring 
19-26,u with a sporocystic residual mass. 

Sporulation time.-9-12 days. 
Habitat.-Intestine of Sheep, Izatnagar, D.P. 
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Eimeria intestinalis Cheissin 

DJscription.-Oocyst pyriform, measuring 25-30p in length and 
.17.5-20p in width. Oocystic residuum present. Sporocyst ovoid with 'a 
sporocystic residual mass. 

Sporulation time.-2-3 days. 
Habitat.-Intestine of Lepus sp; Kashipur, V.P. 

Eimeria irresidua Kassel and J ankiewiez 

DJscription.-Oocyst ovoidal, measuring 25-37.51' in length and 
17.5-24.75 # in width. Oocystic residuum absent. Sporocyst anterior 
and moderately pointed ·measuring 18p in length and 9# in width with 
a sporocystic residual mass. 

Sporulation time.-72 hrs. 
Habitat.-Intestine of Lepus sp. Ludhiana, Punjab. 

Eimeria leporis Nieschulz 

D Jscription-. Oocyst cylindrical or slightly oval, measuring ~2-28# 
in length and 15-26# in width. Oocystic residuum present. Sporocyst 
ovoidal or .oval measuring 12-13# in length and 9.5# in width with a 
sporocystic residual mass. 

Sporulation time.-3 days .. 
Habitat.~lntestine .of Lepus sp. Kashipur, U.P. 

Eimeria lomarii Dubey 

D3scription.-Oocyst ellipsoidal, measuring 24-29# in length and 
14-22# in width. Oocystic residuum absent. Sporocyst ovoid measuri~g 
11-14# in length and 8-10p in width with a sporocystic residual mass. 

Sporulation time.-4 rl:ays. 
Habitat.-Intestine of Vulpes bengalensis, Mathura (U.P.). 

Eimeria m.agna Perard 

Description. -Oocyst ellipsoidal to ovoidal, measuring 20.25-31.~p in 
length and 18-25.5# in width. Oocystic residuum present. Sporocyst 
ovoidal measuring 15.25-18# in length and 7-8.75p in width with a 
sporocystic residual mass. 

Sporulation time.-2-3 days. 
Habitat.-Intestine of Lepus ruficaudatus, Ludhiana, Punjab. 

Eimeria matsubavashii Tsunoda 

D3scription. -Oocyst ovoidal or ellipsoidal, measuring 23.5-29.5p in 
length and 14.5-19.25/t in width. Oocystic residuum present. Sporocyst 
ovoidal measuring 7 # in length and 6p, in width with a sporocystic resi­
dual mass. 

Sporulation time.-2-3 days. 
Habitat.-Intestine of Lepus sp. Kashipur, U.P 



MANDAL: Co~cidia' of Indian' VertebrateJ 

Eimeria mathurai Dubey and Pande 
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D3scriptioll.-Oocyst ellipsoidal or spindle shaped·measuring 20-28,u 
in length and 16-20# in width. Oocystic residuum absent. Sporocyst 
broadly ovoid, measuring 11-13# in length and 7-9# in width with a 
sporocystic residual mass. 

Sporulation time.-6 days. 
Habitat.-Intestine of Felis chaus, Mathura (U.P.). 

Eimeria media Kassel 

De'Scription.-,Oocyst ovoidal, measuring 25-3711' in len-gth an~ 1~~~9p, 
in width~ Oocystic residuum present. Sporocyst ovoidal m~asuring 
14-151' in length and 9-101' in width with a sporocystic residual mass. 

Sporulation time.-44 hrs. 
Habitat.-Intestine of Lepus sp. Ludhiana, Punjab. 

Eimeria minima Carvalho 

Dtscription.-Oocyst sub-spherical, measuring 10-15.5# in length and 
9-151' in .,width. Oocystic residuu~ absent. Sporocyst ovoi~al, m~a.­
suring 51' in length and 2.81' in width with a sporocystic residual ~ass. 

Sporulation time.-2-3 days. 
Habitat. -Intestine of Lepus ruficaudatus Kashipur, Punjab. 

Eimeria mund~ra~ Hiragauder 

Description.-Oocyst' oval, measuring 36-381' in:length and 25-281' 
in width. Oocy.stic residuum absent. Sporocyst 'oval" ~ea~,tiriJ~g .14.~M 
in length and 9.ll' in wi~t~ with a &porocystic residual' ;mas~.~_ 

Sporulation time. -24-48 hrs. 
Habitat.-, Intestine of Cow Calf,. ~anda~a&i,:. DharwaI:. 

Eimeria nagpurensis Gill and Ray 

DJscriptioll.-0ocyst barrel shaped, measuring 20.25-26.3,u in 4engtlt 
and 10-151' in width. OQcystic residuum absent. Sporocyst'oat-shap'~ 
measuring lSI' in length and 51' in width with a sporocystic- residual 
mass. 

Sporulation time.-2-3 days. 
Habitat.-. Intestine of Lepus sp., Nagpur, Maharashtra. 

Eimeria neodebliecki Vetterling 

Description.-Oocyst ovoid,_ measuring, 17-26,u in length and 14-19# 
,i~ width. Oocystic re~iduum absent. Sporocyst broad ovoid, measuring 
19-131' iIi length and 6-81' in width with a sporocystic residual mass. 

Sporulation time.-4-5 days. 
Habitat;-' -Intestine of Sus scroi'!, Mhow, Jabalpur, M.P. 
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Eimeria neoleporis Carvalho 

D ?scriptio",. -Oocyst ellips9idal, measuring 30·54,u in length and 
16 .. 22ft in ""idth. Oocystic residuum absent. Sporocyst oval, measuring 
16.5# in length and 8# in width with a sporocystic residual mass. 

Sporulatioll time.-3-4 days. 
Habitat.-Intestine of Lepus sp. Ludhiana, Punjab. 

Eimeria nawalai Dubey and Pande 

DJscription.-Oocyst ellipsoidal, measuring 16.10-19.35# in length 
and 12.88 .. 15.98# in width. Oocystic residuum absent. Sp:>rocyst 
ovoid; measuring 5.92# in length and 4.93,u in width with a -sporocystic 
residual mass'. 

·Sporulation time.-3 days. 
Habitat.-Intestine of Herpestis edwardsii, Mathura, V.P. 

Eimeria ninakholyakimovi Yakimoff & Rastegaieff 

DJscription.-Oocyst ellipsoidal, measuring 20 .. 28,u in length and 
15 .. 22# in width. Oocystic residuum absent. Sporocyst oval, measuring 
5 .. 6.5p in length and 3-4.5p in width with a sporocystic residual mass. 

Sporulation time.-3 days. 
Habitat.-Intestine of Sheep and Goats, Izatnagar, V.P. 

Eimeria Dolleri Raichenow 

Description.-Oocyst oval,.measuring 80-100p in length and 65-80p 
in width. Oocystic· residuum absent. Sporocyst elongated, measuring 
12.5-13p in length and 10-11p in .width with a sporocystic- residual mass~ 

Sporulation time.-2-3 days. 
Habitat. -Intestine of Camelus -dromedarius, Bikaner, Rajasthan.· 

Eimeria pallida Christensen 

_ ~ D Jscriptiotl-. Oocyst ellipsoidal, measuring 12-20p in length and 
.8~15p in width. Oocystic residuum absent. Sporocyst ovoid, measuring 
'12 .. 5~14.5fo in length and 9.5-10.5p in width with a sporocysti~ residual 
mass. 

Sporulation time.-2-3 days. 
Habitat.-Intestine of Sheep and Goats, Izatnagar, V.P. 

Eimeria parva Kotlan Mocsy & Vajda 

D3scription.-Oocyst ellipsoidal or sub-spherical, measuring 12.5-20p 
in length and 10-1716 in width. Oocystic residuum absent. Sporocyst 
oval measuring 13-1516 in length and 10-12p.in width with a sporocystic 
residual mass. 

Sporulation time.-2-3 days. 
Habitat.-Intestine of Sheep and Goats, Izatnagar, U.P. 
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Eimeria peliita Supperer 
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DJscription. -Oocyst oval to ovoidal,· measuring 35-48,u in length 
and 23-31,u in width. Oocystic residuum absent. Sporocyst oval, 
measuring 21,u in length and 10# in width with a sporocystic residual 
mass. 

Sporulation time.-96-120 hrs. 
Habitae.-Intestine of Indian Cattle, Mukteswar, V.P. 

Eimeria perminuta Henry 

Description.-Oocyst oval, measuring 11.2-16,u in length and 
9.6-:12.81' in width. Oocystic residuum absent. Sporocyst elongated, 
measuring 9.5-10.5# in length and 4.5-8# in width with a sporocystic 
residual mass. 

Sporulation time. -4-5 days. 
Habitat.--Intestine of Sus seroJa, Mhow, M.P. 

Eimeria peturistae Ray and Singh 

Description. -Oocyst flask shaped, measuring 46.24-52.5,u in length 
and 35-40.4,u in width. Oocystic residuum present. Sporocyst navicu­
loid, measuring 27.5-31.25,u in length and 10-18.75,u in width with a 
sporocystic residual mass. 

SplJrulation time.-IO-12 days. 
!/abitat.:--Intestine of Peturista inprnatus, Mukteswar, V.P. 

Eimeria perforans Leuckart 

D3scription. -Oocyst ovoid to ellipsoidal, measuring 17-32# in length 
and 12.5-19.5# in width. Oocystic residuum present. Sporocyst ovoid, 
measuring 7.75/1' in length and 3.75p in width with a sporo cystic 
residual mass. 

Sporulation time. - 48 hrs. 
Habitat.-Intestine of Lepus ruficaudatus, Kashipur, U.P. 

Eimeria polita Pellerdy 

Descrip~ion.-Oocyst e.llipsoidal or. oval, measuring 23-27 p in length 
and 10 to 21# in width.· Oocystic residuum absent. Sporocyst ellip­
soidal, measuring 16-17,u in length and 6,u in width with a sporocystic 
residual mass. 

Sporulation time.-8-9 days. 
Habitat.-Intestine of Sus serofa, Kashipur, V.P. 

Ei~eria punjabinensis Gill and Ray 

Descriptioll.-0ocyst spherical, measuril).g 20·23.7 P in length and 
9.5-22.5p in width.. Oocystic· residuum ·present.~ Sporo-cyst ,ovoidal 
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mea~uring 12.5}' in length and 3.51' in width without, sporocystic 
residual mass. 

Sporulation time.-3-4 days. 
Habitat.-Intestine of Lepus ruficaudatus, Ludhiana, Punjab. 

Eimeria porci Vetterling 

Description~-Oocyst pear-s4aped, measuring 20-27", in -length and 
14-181' in width. Oocystic residuum absent. Sporocyst broadly ovoid, 
measuring 9-111' in length and 7.81' in width, with a sporocystic 
residual mass. 

Sp~rulation ti,me.-3-4 days. 
Habitat.-' Int_estill:e of Sus scrofa, Mhow, M.P. 

Eimeria robertsoni Madsen 

Description.-Oocyst ovoid to ellipsoidal, me,asuring 33~44 .. 5p in 
length and 21-32.51' in width. Oocystic residuum present. Sporocyst 
oval, measuring 18.51' in length and 6.21' in width, without sporocystic 
residual mass. 

Sporulation time.-4-5 days. 
Habitat.-Intestine of Lepus ruficaudatus, Kashipur, V.P. 

Eimeria ruficaudati Gill and Ray 

Description. -Oocyst cylindrical, measuring 28-38# in length and 
12-15# in width. Oocystic residuum present. Sporocyst ovoidal, mea­
suring 13.5-15.51' in length and 8.5-10.51' in width with a sporocystic 
residual mass. 

Sporulation time.-66 hrs. 
Habitat.-Intestine of Lepus ruficaudatus, Kashipur, U.P. 

Eimeria scabra Henry 

D3scriptio~.-Oocyst,ellipsoidal, measuring 22.4-35.6# in length and 
16-25.6# in width. Oocystic residuum present. Sporocyst oval measur­
ing 16-19.21' in length and 6.41' in width with a sporocystic residual 
mass. 

Sporulation time.-2-3 days. 
Habitat.-Intestine of Sus scrofa, Mhow M.P. 

Eimeria spinosa Henry 

Description.-Oocyst ellipsoidal,. measuring 16-22.4#. in length, and 
12.8-16# in width. Oocystic residuum absent. Sporocyst ellipsoidal, 
me~suring 9.1-11.7# in length and 5.2-6.5# in width with a sporocystic 
residual mass. 

Spor~lation time.-5 days. 
Hahitat.~Intestine of' $us scrofa, Izatn~gar, U.P~ 
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Eimeria sylvilagi Carini 
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Description.~Oocyst ovoid,. measuring 21-39p inJength and 16.24p 
in width. Oocystic residuum absent. Sporocyst ellipsoidal to oval; 
measuring 16p in length and 7# in width with a sporocystic residual 
mass. 

Sporulation time.-2-3 days. 
llabitat." Intestine of Lepus ruficaudatus, Kashipur, U,.P. 

Eimeria subspherica Gill 

Description.-Oocyst spherical .or subspheical measuring 20.81' in 
length and 12.18# in width. Oocystic residuum absent. Sporocy~t spin­
dle-shaped measuring 51' in length and 3p in width without sporocystic 
residual mass. 

Sporulation time.-80-120 hrs. 
Habitat.-Intestine of Indian Cattle, Bombay; Agra, V.P. 

Eimeria stiedae Lindeman 

Description. -Oocyst ovoidal to elliptical, measuring 26-40,u in length 
and 16-24p in width. Oocystic residuum absent. Sporocyst ovoidal to 
oval, measuring 17# in length and 9# in width with a sporocystic 
residual mass . 

. SpoTulation time.-72 hrs. 
Habitat.-Intestine of Lepus sp. Kashipur, V.P. 

Eimeria wyomingensis Huizinga and Winger 

Descriptioll.-0ocyst ovoidal, measuring 24-441' in length and 
24-29# in width. Oocystic residuum absent. Sporocyst pear-shaped, 
measuring 181' in length and 81' in width with a sporocystic residual 
mass. 

Sporulation time. -72-95 hrs. 
Habitat.-Intestine of Indian Cattle, Izatnagar, V.P. 

Eimeria zurni Rivolta 

Description. -Oocyst spherical, measuring 21-25# ... Oocystic residuum 
absent. Sporocyst ovoid, measuring 9.9-111' in length and 5.3-5.7# 
in width with a sporocystic residual mass~ 

SpoTulation- time. -48-72 hrs. 
Habitat.-Intestine of Indian Cattle, Coorg. 

DISTRIBUTION 

India is .glorified_ by .it~ -various types of .vertebrate· fauna anQ ~he 
coccidian parasi t~~. occurring - in them.. are":. eq ually '. varied.· Amongst: 
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these, those which belong to the family Eimeriidae do not require in­
termedia te animal transmitter, are represen ted by 9 genera and 163 
spe-cies' (Table 1) in our coun.try. All the species reported so far from 
fishes of India a~d other parts of the world (Pellerdy, 1965) belong to 
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Text-fig. 9.-Graph showing the number of Isosporan and Eimerian species in 
different group of vertebrates in India. 

the genus Eimeria. From Amphibia only 2 genera comprising of 5 spe­
cies, from Reptilia 5 genera comprising of 22 species and from Birds, 
6 genera comprising of 62 species have been recorde'd so far. Mammals 
though harbouring the maximum number of parasite species (72) but 
they belong to onl)t· 3 genera. Table 1 also reveals that th~ percentage 
infection in cold-blooded animals is nearly 1/5th of the total, and the 
rest are in warm-blooded animals. Amongst all, the genera Eimeria 
and Isospora 'are availahle practically in,. all the groups of vertebrates. 
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Table 1. Showing the total number of Coccidian parasites (Eimerii-
dae) recorded from vertebrate hosts in India and their percentage of 
infection. 

TABLE 1 

Group of Vertebrates 
Name of genera 

Fish Amphibia Reptiles Birds Mammals 

1. Tyzzeria 2 

2. Caryospora 1 

3. Isospora 2 4- 22 10 

4. Dorisiella 6 

5. Einuria 4 3 15 24 61 

6. W,n.10ntlla 5 1 

7. Octosporella 1 

8. Pythonella 

9. Sivatoshella 1 

Total: 4 5 22 60 72 
Percentage of the total 
infection in different 
groups of vertebrate 

2.5% 3% 13.5% 37% 44% 

The relative occurrence of the two latter genera is graphically represen­
ted in Text.fig~ -9. It shews that the infectiorl of tr..e Eim( rian species is 
higher than that of Isospora. Though there is no appreciable difference 
in the frequency of occurrence of both the genera in Amphibia and Birds 
but in Reptiles and specially in Manunals the Eimerian species have 
dominated over the Isosporan species. 

Geographical distribution 

To tide over the unfavourable environment, the parasites have 
developed various mechanisms for sUlvival. For perpetuation of the 
species they require particular temperature, humidity (Chakravarty 
and Kar 1946, Mandai 1965, Chhabra 1968) and other ecological 
conditions. Therefore, different climatic conditions may exercise some 
influence on the exogenous development of the coccidian oocyst which 
play a dominant role in the distribution of those parasites. , 

On the basis of climatic diversities, the Indian subregion can broad­
ly be divided into five climatic zones (Text-fig. 10) based on rainfall 
and temperature as follows: 

1. Rainfall over 300 cm. (Max. temp. 28°C Min. temp. 10°C) 
2. Rainfall 200-300 cm. (Max. temp. 33°C Min. temp. 15°C) 
3. Rainfall 100-200 cm. (Max. temp. 37°C Min. temp. 7°0) 
4. Rainfall 60-100 em. (Max. temp. 35°0 Min. temp. 7°C) 
5. Rainfall below 60 em. (Max. temp. 43('0 Min. temp. 15°0) 
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However, the localization (Text-fig. 10) of maximum number of 
geQ.era ip.. the wet E_astern Region and the country .wide distribution 
of the genus Eimeria do not significantly focus much light on the distri­
bution pattern, as no thorough work has been done in other zones of 
the country. Anyway, a proper survey of different climatic zqnes may 
perhaps throw more light on their distribution pattern and the role 
played by these climatic zo:nes. 

DISTRIBUTION OF COCCIDIAN 
{EIMERIIDAE]GENE RA IN DIFFERENT 

CLIMATIC ZONES OF INDIAN 
S·UB - REGION 

J1JlIHFALL 
c:J Over aoo t''WI 

I:-"'~:':"'J Roo - 300 (i 
f:·.·.·., 100 -200(­

lIl!im1J 60 -100 ( 

eeltO'O 60(",. 

Text-fig .. 10.-Map of India sh-owing the distribution of Coccidian (Eimeriidae) 
genera in different climatic zon~s. 

DISCUSSION 

-The o.ocyst is the only exogenous stage of this family, based on which 
most of the species··-have· been: described. .It is charged with the task 
of spreading the -.infection and perpetuation of the ·spec~es. . It passes 
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out in the faeces, develop for a short time and .then infect the new host 
when it is ingested. In majority of cases only the oocystic stage is known. 
Uptil now, it is the general practice to identify a species based on the 
characters of the oocyst only. The differentiation of species will remain 
difficult so long as our knowledge regarding the differences in their 
histozoic phases of th~ life cycles are not clear to us. , 

The criteria for speciation was first promulgated by Tyzzer (1928). 
For this purpose he considered characters like prepatent period, sporula­
tion tinle, host specificity, characteristic habitat, cross-immunity tests, 
pafhogenicity under both- experimental and natural infestations, mor­
phology of developing tissue phases including shape and size of the 
oocyst, and relation of the parasite to the host cell together with reactions 
of the host. He further stress~d that without considering all the above 
characters anyone of them will not be sufficient for morphological 
differen tia tion of the oocys ts. 

While authors like Yakimoff and Galouzo (1927), Becker and 
Eyre (1929) differentiated the bovine species on the size, shape and 
thickness of oocystic wall, sporocystic size and presence or ~bsence of 
sporocystic residual body, Tubangui (1931) supporting the same applied 
also some biometric constant and Yakimoff .(1933) rel~ed in addition 
to such' factors as host species. Christensen (1938) alone did not attach 
any taxonomic importance to these. On the other ha~d he held that 
sporulation time and a study of not less than 50 oocysts from 5 hosts 
were essential for speciation just to avoid various strains of the known 
species preferably those of the unsporulated ones. Morgan and Haw­
kins (1952) also working on bovine species supported Christenson's 
basis for differentiation. 

Levine (1938 and 1942) rejected the differentiation of species on 
t~e basis of biolnetry of oocysts as unreliable. Instead, he advocated 
the use of immunological and pathological criteria similar to those used 
for Leishmania. Christensen, Lee and Armo~r (1959) laid stress on 
oxygen supply and constant temperature at 27°C to be essential for 
!llain taining valid compa~is(jn of morphological and biologica 1 p{;r­
formances of the oocysts. Ma~uardt (1957) also in his experiment with 
E. zurnii at 37°C concluded that the rate of sporulation varies with 
different grades of temperature. Therefore, there seems to be no need 
for attaching any impol tance to these conditions regarding sporula.tion 
time. However, they might have some value in case of intergrading 
or overlapping of species for differentiation under identical conditions, 
and understanding their biology at a particular place. Pellerdy (.1965) 
in his 'Coccidia and Coccidiosis' framed the key for the identification of 
the species on the basis of the characters of the oocysts. In the present 
study, the Key to the species occuring in different hosts ha\;e been pre­
pared on the basis of the following characters of 00CystS. 

(i) Biometry and Dlorphology of the sporulated and unsporulated 
oocysts. 

(ii) Presence or absence of oocystic and' sporocystic residuum. 
(iii) Biometry and morphology of the sporocyst and sporozoite. 
This may help the future investigator to make routine identification 

of different genera and species of the family Eimeriidae without going 
through other details of the different phases of their life-cycle. 

15 
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While collecting the topotypes regular data ,vere maintained to 
al)certain the incidence of infection. In the present study the identi­
fication of the species is mainly based on the morphological characters 
of the oocysts. Though in some cases the morphological overlaping of 
one species with another is noted, it is however, immature at this stage 
to adjudge the actual relationship unless a few cross-infection experi­
ments are carefully conducted. 
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SUMMARY 

The Eimeriid genera restricted to vertebrate hosts, which do not 
require an intermediate animal transmitter are cosmopolitan in dis­
tribution. In India, they are represented by 9 genera and 163 species. 
In the present study, however, 13 species have been added and elabo­
rate descriptions of some other species have been given. A key to 
the species has also been provided. Further, the distribution pattern 
of this parasite in different climatic zones of India has been dealt with. 
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ODONATA OF DOON VALLEY 2. ZYGOPTERA 

By 

MAHABIR PRASAD and ASKET SINGH 

Northern Regional Station, 
Zoological Survey of India, Dehra Dun. 

(With 3 Text-figures) 

Suborder ZTaOPTERA 
Superfamily COENAGRIOIDEA 
Family PLATYSTICTIDAE 
Subfamily PLATYSTICTINAE 

Dr-epanosticta carmichaeli Laidlaw 

1915. Prosticta carmichaell Laidhnv, Rec. Incl. Mus, 11: 390. 
1933. Drepanosticta carmichaeli, Fra5el, Fauna B1it. Ind. Odo1!. 1 : 142-144 

Material: Doiwala, 2 c! c!; Lachhiwala, 2 o~ c!; Kansrao, 1 ~. 
Measurements: Male-Abdomen, 31-32 mm. fore wing, 21-22 mm. 

hind wing, 20.5-21 nun. Female-Abdomen, 28-29 mm. fore wing, 
21-22 mm. hind wing, '20-21 nun. 

Remarks: The males collected from Dehra Dun differ slightly from 
the published description. They are smaller in body-length as well 
as in wing expanse. Postnodal nervures in the forewing vary from 
14-15, and in the hind wing from 12-13. Riv+v arises from the same 
point or proximal to the oblique nervure. The females are also smaller 
in body-length and in wing expanse. Postnodal nervures vary from 
13-15 in the fore wing, and 12-14 in the hind wing. In some specimens 
the oblique nervures descend from the subnode. 

Family 
Subfamily 

PROTONEURIDAE 
CACONEURINAE 

Caconeura autUlDnalis Fraser 

1922. Caconeura autumnalis Fraser, Mem. Dept. Agric. India (Ent.) 7: 43. 
1933. Caconeura autumnalis. Fra~er, Fauna Brit. Inti. Odon. 1: 223-225. 

Material: Herbertpur, 4 dc!, 1 ~; Ris~ikesh, 1 d', 1 ~, 
Measurements: Male-Abdomen, 27 mm. fore wing, 18 mm. hind 

,ving, 17.5 mm. Female-Abdomen, 29 mm, fore wing, 21 mm. hinq 
wing, 20 mm. 

Remarks: The labium is brown but Its basal portion is creamywhite. 
Pterostigma is black and covers only One cell. Postnodal nervures vary 
from 13-14 in the fore wing and from 11-12 in the hind wing. 

16 
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Family PLATYCNEMIDIDAE 

Subfamily PLATYCNEMININAE 

Cop era marginipes (Rambur) 

1842. Plaly~'nemis marginipes Raml]ur, Ins. Neurop : 240. 
1933. Copera marginipes, Fraser, Faun}, Brit. Ind. Odon. 1: 192-197. 

Material: Asarori, 1 0; Herbertpur, 11 d' 0, 2 ~~ ; Kansrao, 
4 ~~, 1 ~; Kalsi, 1 d; Rishikesh, 4 d d, 4 ~~. 

Measurements: Male-Abdomen, 30 mm; fore wing, 18.5 mm; hind 
wing, 17 mm. Female-Abdomen, 30 mm; fore wing, 20 mm; hind 
wing, 20 mJll. 

Remarks: Common species. 

Copera vittata (Selys) 

1863. Pstiocnemis vittata Selys, Bull. Acad. Belg. 16(2): 170. 
1933. Cop~ra v itta ttJ, Fraser, Fauna Brit. Ind. Odon. 1: 198-201. 

Material: Herbertpur, 1 ~. 

Measurements: Female-Abdomen, 30 mm; fore wing, 19 mm; hind 
wing, 19 mm. 

Remarks: Very rare species. 

Distribution: It is known from Southern and Eastern India, Burma, 
and .Sri Lanka. 

Subfamily CALICNEMINAE 

Calicnem.ia Dllles Laidlaw 

(Text-fig. 1 A, B) 

1886. C'alicnemis eximta Selys, Mem. Cour. !:8: 131, 132. 
1933. Cattcn~is miips, Fras~r, Fauna Brit. Ind. Odon. 1: 178-181. 

Material: Donga, 10, 1~; Kandholi, 6 ad, 3 ~~; Raipur, 
4 a 0; Selakuan, 1 ~; Sahastradhara, 21 ad, 14 ~~; Timli, 1 ~. 

Measurements: Male-Abdomen, 28-30 mm; fore \ving, 21-23 mm; 
hind wing, 20-22 nun. Female-Abdomen, 27-30 mm; fore wing, 23-
26 mm; hind wing, 21.5-24 mm. 

Remarks: The males are smaller in body-length as well as wing 
expanse. Legs are reddish yellow, Femora are not marked with black 
posteriorly, but in some specimens their dorsal area is marked with 
black. Bases of antennae brick red upto third segment. Postnodal 
nervures vary from 14-16 in the fore wing and from 13-15 in the hind 
wing. The females are also smaller. Postnodal nerVures vary from 
14-] 6 in the fore 'ving and from 12-14 in the hind wing. 



PRASAD AND SINGH: Odonata 2. Zygopt .. :ra 

Family 
Subfamily 

OOENAGRIIDAE 

PSEUDAGRIINAE 

Pseudagrion decorum (Rambur) 

1842. Agrion decorum Rambur, Ins. Neurop. : 258. 
1933. Pseudagrion decorum, Fraser, Fauna Brit. Ind. Odon. 1: 28,6·289. 
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Material: Bhaniawala, 1 d; Rishikesh, 1 d; Herbertpur, 1 d 
Measurements: Male-Abdomen, 29 mm; fore wing, 20.5 mm; hind 

\ving, 19 mm. 
Remarks: Rare species. 

Text.fig. l.-(A & B) Calicnemis miles Laidlaw, A. Fore wing, B. Hind wing; 
(C & D) Ceriagrion cerinoruhellum (Brauer), C. FO,re wing, D. 
Hind wing. 

;Pseudagrion laidlaw'i Fraser 

1922. Pseudagrion laidlaw; Fraser, Mem. Dept. Agric. India (Ent.), 7(7): 48-50. 
1933. Pseudagrion laidlawi, Fraser, Fauna Brit. Ind. Odon. 1: 294-296, 

Material: Herbertpur, 1 cf, 1 ~. 
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Measurements: Male-Abdomen, 23.5 mm; fore wing, 17 mm; hind 
wing, 16 mm. Female-Abdomen, 22.5 mm; fore wing, 17 mm; hind 
wing, 16 mnl. 

Remarks: Very rare species. It differs from the published description 
in the following characters. Labrum is reddish yellow; post nodal 
nervures vary from 8-9 in the fore wing. 

Distribution: It is known -ftom Sind (Pakistan) and also from Dehra 
Dun. 

PseudagrioD rubriceps Selys 

1876. ' Pseudagrion rubriceps Selys, Bull. Acad. Belg.42: 510. 
1933. Pseudagr:on rubricep~, Fraser, Fauna Brit. Ind. Odon. 1: 296-299. 

Material: Bhani~wala, 6 a a, 1 ~; Bhoorpur, 1 d; Herbertpur, 
11 d d , 7 ~~; Haripur, 3 ad, 1 ~~; Kalsi, 5 d d, 5 ~~;. Kansrao, 
5 d a; Langha, 2 d d, 5 ~~; Mahantmajri, 1 d; Rishikesh, 4' d d , 
1 ~; Sahstradhara 2 cf 0, 1 ~; Selakuan, 6 dc!, 1 ~. 

Measuretnents: Male-Abdomen, 29 mm; fore wing, 19 mm; hind 
wing, 19 mm; Female-Abdomen, 28 mm; fore wing, 21 mm; hind wing, 
21mm. 

Remarks .. ; A very common species. It has only 9 postnodal nervures­
in the fore wing and 8 in the hind wing. 

CeriagrioD coromandelianum (Fabricius) 

1798. Agrion coromandelianum Fabricius, En!. Syst. Suppl.: 287. 
1933. Ceriagrion coromandelinaum, Fraser, Fauna Brit. Ind. Odon. I: 315-316 . 

. Material: Bhaniwala, 5 P d, 2. ~~; B·hogpur, 1 d; Chandrabani, 
1 d; Gulatappar, 3 ° d, 1 ~~; Herbertpur, 19 d cf, 5 ~~; Haripur, 
la, 1 ~;Jasowala, 5 do, 2 ~~; Kansrao, 10 ad, 3 ~~; Langha, 1 d, 
1 ~; Lachhiwala, 6 d d, 1 ~; Mianwala, 18 d d, 5 ~~; Rishikesh, 
12 ad, 5 ~~;/ Raipur, 4 ~~; Sabhawala, 1 cJ; Selakuan, 1 d; 
Timli, 10 dd, 1 ~. 

Measurements: Male-Abdo~en, 30 mm; fore wing, 20 mm; hind 
wing, 19 mm. Female-Abdomen, 28 mm; fore wing, 20.5 mm; hind 
wing, 19 mm. 

·Remarks: A very common species from July to October. 

CeriagrioD cerinorubellum (Brauer) 

(Text-fig. 1 C, D) 

1865. Pyrrhosoma cerinorubellum Brauer, Verh. Zoola. bot. Ges .. Wien. 15: 511. 
1933. Ceriagrion cerinorubellum, Fraser, Fauna Brit. Ind. Odon. I: 326-328. 

Material: Herbetrpur, 2 d d 
Meqsureme1!-ts: 1Y:Iale-AbdoR1:en, 30 mm; fore wing; 19 mm; hind 

wing, 18 rom. 
Remarks: A very rare species. It can be easily identified by its 

bright brick-red basal region of the a~dOmen, 
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Distribution: Throughout ~ndia and South East Asia. 

Subfamily ISCHNURINAE 

Ischnura forcipata Morton 

1907. Ischnura forcipata Morton, Trans. ent. Soc. Lond. p. 306. 
1933. 'Ischnuraforcipata, Fraser, Fauna, Brit. Ind. Odon. 1: 354-357. 
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Material: Asarori, 1 ~; Bhaniawala, 2 d d, 2 ~~; Bhoorpur, 1 d; 
Donga, 1 ~; Gulatappar, 1 d, 3 ~~; Herbertpur, 20 dc!', 16 ~~"; Haripur, 
11 dd, 9 ~~; Jasowa.la, 3 ~~; Kansf2.o, 2 do, 1 ~; Kalsi, 19 dd, 
20 ~~; Kandholi, 2 0 d, 1 ~; KarwapGJ.ni, 1 0, 1 ~; Langha, 3 d d , 
2 ~~; Lachhiwala, 1 a, 2 ~~; Motichur, 1 d; Nalapani, 1 0; Rishikesh, 
2 ~S?; Robber's Cave, 4 aa, 4 ~~; Raipur, 19 do, 8 ~~; Selakuan, 
10 d d\" 1 c:t. 13 ~~; SahastradhaTa, 40 c!' c!', 15 ~~; Satnarain, 1 ~; 
Timli, 1 S? 

Measurements: Male-Abdomen, 23 mm; fore wing, 17 mm; hind 
wing, 15.5 mm. Female-Abdomen, 21 mm; fore wing, 17 mm; hind 
wing, 15 mm. 

Text-fig. 2.-(A & B) Ischnura delicata (Hagen), A. Fore wing, B. Hind wing; 
(9 & D) Agriocnemis PlQmaea (Rambur), C. Fore winS', D". Hind 
wIng. 
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Remarks: This is one of the lTIOSt common species and is found 
throughout the year. It differs from the published description in havng 
only 7 postnodal nerVures in the hind wing. 

Ischnura delicata (Hagen) 

(Text-fig. 2 A, B) 

1858. Agrion delieatum Hagen, Verh. ~,ool.-bot. Ges. Wien. 8: 479. 
1933. Isehnua derlirata, Fraser, Fauna Brit. Indi. Odon. 1: 360-362. 

Material: Asarori, 1 d\ 2 ~~; Bhaniawala, 7 00, 9 ~~; Bhogpur, 
1 if, 2 ~~;" Barkot, 2 ~~; Chandrabani, 3 d d; Gulatappar, 1 ~, 
3 ~.~; Haripur, 1 d; Herbertpur, 19 d d, 10 ~~; .Jhajra, 1 d, 
3 ~~; Jasowala, 26 d d, 10 ~~; Kansrao, 2 d d; Kalsi, 5 d d, 3 ~~; 
Kuanwala, 1 a; Lachhi , wala, 7 d a,4 ~~; Langha, 2 d d ; Mahant~ 
majri, 4 a a ; Mianwala, 23 a a, 4 ~~; Motichur, 1 d; Maldevta, 1 
~; Rishikesh, 3 a a, 6 ~~; Robber's Dave, 3 ~~; Sahastradhara, 3 
d d, 3 ~~; Satnaraill, 2, ad 4 ~~; Selakuan, 1 d, 1 ~; Sahaspur, 26 
dd, 6 ~~; Timli, 2 ad, 3 ~~. 

Measurements: Male-Abdomen, 16-20 mm; fore ,ving, 11 mm; hind 
wing, 10.5-12 mm. Female-Abdomen, 17 mm; fore wing, 13 mm; hind 
wing, 12.5 mm. 

Remarks: Differs slightly from the published description. In a few 
specimens the anetrior border" of the pterostigma in the fore wing is 
yellow and not white; acis situated nearer to the antenodal nervure. 

Distribution: Throughout India and South East Asia. 

Ena1Iagma parvum Selys 

1876. Ena/lagma parvum Selys, Bull. Aead. Belg. 41: 537. 
1933. Enallagma parvum, Fraser, Fauna Brit. Ind. Odon. 1 ~ 376-378. 

Material: Raipur,1 a; Haripur, 1 d; Herbertpur, 3 dd; Kalsi, 
1 d Kansrao, 1 d; Mianwala, 3 d d; Sahastradhara, 1 d; Bhania­
wala, 2 dd, 1 ~; Timli, 1 d 

Measurements: Male-Abdomen, 17 mm; fore wing, 11 mm; hind 
wing, 11 mm. Female-Abdomen, 17.5 mm; fore wing, 12 mm; hind 
wing, 11 mm. 

Remarks: It is a fairly common species. 

Subfamily AGRIOCNEMINAE 

Agriocnemis clauseni Fraser 

1922. Agrioenemis elauseni Fraser, Mem. Dept. Agrie. India, (Ent.), 7(7): 53. 
1933. Agrioenemis clauseni, Fraser, Fauna Brit. Ind. Odon. 1: 390-392. 

Material: Her bertpur, 16 d d, 3 ~~ . 
Measurements: Male-Abdomen? 19 mm; fore winS', 12.5 mm; hind 

wing, 12 mm, 
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Female-Abdomen, 19 mm; fore wing, 13 mm; hind wing, 12.5. 
Remarks: It is rather a rare species. 
Distribution: Assam and West Bengal, Burma and Thailand. 

Agriocnemis pygmaea (Rambur) 

(Text-fig. 2 C, D) 

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

Material.· Bhogpur, 1 cf; Bhianawala, 1 d, 3 ~~; Haripur, 1 cf; 
Herbertpur, 5 cf cf, 1 ~; Jasowala, 5 cfJ cf, 1 ~; Kansrao, 1 cf, 1 ~; 
La chhiwala , 1 ~; Mianwala, 3 cf' cf', 1 ~; Maldevta, 1 c!; Motichur, 1 
~; Raipur, 4 c! cf'; Rishikesh, 1 cf, 1 ~; Sahastradhara, 1 if, 1 ~; 
Satnarain, 1 cf'; Selakuan, 2 if, Sabhawala, 1 ~. 

Measurements .. Male-Abdomen, 19 mm; fore wing, 11.5 mm; hind 
wing, 10 mm. Female-Abdomen, 15 mm; fore wing, 11 mm; hind 
wing, 10 nun. 

Remarks.· It is one of the commonest species in the Valley and is 
represented by both type of females (Fraser, 1933). 

Superfamily LESTINOIDEA 

Family LESTIDAE 

Subfamily LESTINAE 

Lestes praemorsa praeDlorsa Selys 

1862. Lestes praemorsa Selys, Bull. Acad. Belg. 13: 320. 
1933. Lestes praemorsa praemorsa, Fraser, Fauna Brit. Ind. Odon. 1: 30-34. 

Material: Asarori, 1 cf'; Bhaniawala, 1 d'; Jaintanwala, 1 ~; 
Kanddholi, 2 d'd'; Mahantmajri, 5 ~~, 1 ~; Mianwala, 19 cf if, 9 ~~; 
Sahastradhara, 1 C!, 2 ~~; Timil, 14 d' rf, 2 ~~. 

Measurements.· Male-Abdomen, 35 mm; fore wing, 24 mm; hind 
wing, 24 mm. 
Female-Abdomen, 32.5 mm; fore wing, 26.5 mm; hind wing, 26 mm. 

Remarks.o In the males postnodal nervures of the hind wing vary 
from 10-13; ac of the hind wing is situated slightly proximal to the first 
antenodal·nervure. Sonle of the females have 13 nervures; ac situated 
nearer to the first antenodal nervure; and their anal appendages are 
blackish bro~n and not creamy white. 

Distribution.· It is known to extend from West~n India to Burma 
and to southern Asia. 

Lestes viridula Rambur 

(Text-fig. 3 A, B) 

1842. Lestes viridula, Ral11bur, Hist. Nat. Ins. Neurop. p. 257. 
1933. Lestes viridula, Fraser, Fauna Brit. Ind. Odon. 1: 45-46. 
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Material: Asaroir, 3 if d'; Barkot, 2 d' d', 1 ~; Lachhiwala, 1 d', 
1 ~; Mianwala, 2 d' d', 1 ~; Phanduwala, 1 d'; Rudarpur, 1 d'; Timli, 
1 d', 2 ~~. 

Measurements: Male-Abdomen, 33 mm; fore wing, 24.5 mm; hind 
wing, 24 mm. Female-Abdomen, 34 mm; for wing, 25 mm; hind wing, 
24 mm. 

Remarks: I t is rather a rare species. It is usually found in the 
long, dry grasses and has a weak and short flight. 

Distribution: It is confined to peninsular India. 

A 

Text-fig. 3.-Lestes viridula Rambur, A. Fore wing, B. Hind wing. 

Lestes thoracica Laidlaw 

1920. Lestes thoracica Laidlaw, Rec. Indian Mus. 19: 152. 
1933. Lestes thoracica, Fraser, Fauna Brit. Ind. Odon. 1: 56-57. 

Material: Mianwala, 5 d' d', 1 ~. 

Measurements: Male-Abdomen, 29 mm;. fore wing, 20 mm; hind 
wing, 19 mm. Female-Abdomen, 28 mm; fore wing, 21 mm; hind 
wing, 20 mm. 

Remarks': It is a very rare species. I t differs from the published 
description as follows. Occiput and post genae in the males are black­
ish brown and not caremy white. In the females facial region, dorsal 
to the clypeus has numerous densely plaecd, blackish spots. 

Distribution: It is known from D.P., Bihar, West Bengal and Orissa. 

Superfamily AGRIOIDEA 
Family CHLOROCYPHIDAE 

Rhinocypha quadriDlaculata Selys 

1853. Rhinocypha quadrimaculata Selys, Syn. Cal.: 60. 
1934. Rhinocypha quadrimaculata, Fraser, Fauna Brit. Ind. Odon. 2: 14-17. 
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Material: Barkot, 1 d', 1 ~; Donga, 6 d', 3 ~~; Kandholi, 1 d' if , 
6 ~~; Kalsi, 12 cf d', 2 ~~; Motichur, 5 d' d', 3 ~~; Raipur 5 if if, 
2 ~~; Ramgarh, 2 d' C!, 2 ~~; Sahastradhara, 6 if if, 3 ~~. 

Measurements: Male-Abdomen, 19 mm; fore wing, 24 mm; hind 
wing, 22.5 mm. Female-Abdomen, 19 mm; fore wing, 26 mm; hind 
wing, 24 mm. 

Remarks: This is a fairly common species. I t is usually found 
perched on' stones and small twigs in the streams. In one specimen 
opaque area in th~ fore wing extends upto 5 cells proximal to the node. 
Discoidal cell traversed 3-5 times. Antenodal nervures vary from 16-20. 

Rhinocypha unimaculata Selys 

1853. Rhinocypha unimaculata Selys, Syn. Cal.: 61. 
1934. Rhinocypha unimaculata, Fraser, Fauna Brit. Ind. Odon. 2: 27-29. 

Material: Khera, 1 if, 1 ~; Sahastradhara, 2 c! if. 
MeaSUreTllents: Male-Abdomen, 22 mm; fore wing, 29 mm; hind 

wing, 28 mm. Female-Abdomen, 22 mm; fore wing, 32 mm; hind 
wing, 30 mm. 

Remarks: This is a very rare species. 
Distribution: It is known from nO.rth eaSl India and Dehra Dun. 

Rhinocypha trifasciata Selys 

1853. Rhinocypha trifasciata Selys, Syn. Cal.: 61. 
1936. Rhinocypha trifasciata, Fraser, Fauna Brit. Ind. Odon. 2: 31-33. 

Material: Donga, 5 if if, 3 ~~; Kandholi, 3. c! d'; Sahastradhara, 
13 d' if, 8 ~~ ; 

Measurements: Male-Abdomen, 20 mm; fore wing, 25.5 mm; hind 
wing, 24 mm. Female-Abdomen, 20 mm; fore wing, 28 mm; hind 
wing, 28 mm. 

Remarks: This is a rare psecies. 

Distribution: It is known from D.P. and Himachal Pradesh. 

Rhinocypha biforata beesoni Fraser 

1922. RhintJcypha beesoni Fraser, Mem. Dept. Agric. India (Ent.), 7: 61. 
1934. Rhinocypha biforata beesoni, Fraser, Fauna Brit. Ind. Odon. 2: 48-49. 

Material: Karwapani, 1 c!; Kansrao,. 1 if. 
MeasureTnents: Male-Abdomen, 18 mm; fore wIng, 24 mm; hind 

wing, 24 mm. 

Remarks: This is a very rare specIes. 

Distribution: It is known from Dehra Dun and Burma. 

17 
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LibeUago Hneata lineata (Burmeister) 

1839. Calopteryx lineata Burmeister, Handh. Ent. 2: 826. 
-1934. Libellago lineata lineata, Fraser, Fauna Brit. Ind. Odon., 2: 60-63. 

Material: Herbertpur, 6 dd, 9 ~~; Kansrao, 2 cfc/. 
Measurements: Male-Abdomen, 13 mIn; fore wing, 18 mm; hind 

wing, 17 mm. Female-Abdomen, 12 mm; fore wing, 20 mm; hind 
wing, 20 mm. 

Remarks: This is a rare species. The nodal index of the males is 
higher in number. The antenodal nervures are 6, postnodal nervures 
11. 

Family EPALAGIDAE 

Bayadera indica (Selys) 

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

Material: Haripur, 2 cf cf; Khera; 5 cf d ; Sahastradhara, 19 cf cf , 
8 ~~. 

Measurements: Male-Abdomen, 36 mm; fore wing, 33.5 mm; hind 
wing, 32 mm. Female-Abdomen, 32-36 mm; fOfe wing, 36 mm; hind 
wing, 32-36 mm. 

Remarks: A yellowish green, rounded spot is present near each of 
the lateral ocelli. Pterostigma covers 7~ cells. First and second abdomi­
nal segments are heavily pruinosed. Postnodal nerVures of the females 
vary from 22-23 in the fore wing and from 18-19 in the hind wing. 

Anisopleura lestoides Selys 

1853. Anisopleura lestoides Selys. Syn. Cal.: 48. 
1934. Anisopleura lestoides, Fraser, Fauna Brit. Ind Odon. 2: 86-87. 

Material: Jhajra, 3 cf cf; Sahastradhara, 2 cf cf· 
Measurements: Male-Abdomen, 36 mm; fore wing, 29 mm; hind 

wing, 27 mm. 
Remarks: This is a very rare species. 
Distribution: It is known from Nainital, West Bengal, Assam and 

Sikkim. 

Anisopleura comes Selys 

1880. Anisopleura comes Selys, C.R. Soc. Ent. Belg. 23: 63. 
1934. Anisopleura comes, Fraser, Fauna Brit. Ind. Odon. 2: 87-89. 

Material: Saha"stradhara, 1 cf. 
Measurements: Male-Abdomen, 37 mm; fore wing, 33 mm; hind 

wing, 31 mm. 
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Remarks: This is a very rare s-pecies. 

Distribution: It is known from Dehra Dun, Punjab, Assam and 
Sikkim. 

Family 

Subfamily 

AGRIIDAE 

AGRIINAE 

Neurobasis chinensis chinensis (Linnaeus) 

1758. Libellula chinensis Linnaeus, Syst. Nat. 1: 545. 
1934. Neurobasis chinensis chinensis, Fraser) Fauna Brit. Ind. Odon. 2: 121-124. 

Material: Barkot, 1 cf; Gulatappar, 1 cf, 1 ~; Haripur, 3 cf d', 
4 ~~; Herbertpur, 2 d'd'; Kansrao, 2 cf d', 4 ~~; .K.alsi, I d', 1 ~; 
Maldevta, 2 cf c:f ; Raipur, 3 ~~; Raj pur , 1 d'; Ramgarh, 2 cf cf, 2 ~~; 
Sahastradhara, 42 cf if, 14 ~~; Timli, 1 if· 

Measurements: Male-Abdomen, 46 mm; fore wing, 34 mm; hind 
wing, 32 mm. Female-Abdomen, 39 mm"; fore wing, 36 mm; hind wing, 
34 mm. 

Remarks: This is a very common species. In the males the Labium 
is yellowish white, with metallic green sides. Discoidal cell is traversed 
7 -10 times. In the females the labium is yellow. 

SUMMARY 

Forty two species of Anisoptera and 27 species of Zygoptera have 
been recorded from Doon Valley. Twenty one of these have been re­
corded from this valley for the- first time. Differences wherever noted 
from the published description have been recorded. 
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STUDIES ON SOME INDIAN ALEYRODIDAE* 

By 

B. VASANTHARAJ DAVID l 

and 
T R. SUB RAMAN lAM 2 

INTRODUCTION 

Aleyrodids or whiteflies are small, inconspicuous phytophagous 
insects often overlooked inspite of their abundance. This is evident 
from lack of substantial work on this group in this country for the past 
quarter of a century or more. Several species are known to be econo­
mically important and particular mention may be made of sJjecies such 
as the greenhouse whitefly Trialeurodes vaporariorum (Westwood), the sugar­
cane whiteflies Neomaskellia bergii (Signoret) and Aleurolobus barodensis 
(Maskell), the jasmine aleyrodid Dialeurodes kirkaldyi (Kotinsky), the 
citrus whiteflies Aleurocanthus woglumi Ashby, Dialeurolonga elongate 
(Dozier) and Dialeurodes citri Ashmead and the cotton whitefly Bemisia 
tabaci (Gennadius). The last named species has also been known to 
be the vector of a number of virus diseases of crop plants. The aleyro­
dids inhabit the leaves of plants, generally the undelsurface, and a few 
species are found on petioles and stem. They are typically pests of 
angiosperms, most _ species infesting dicotyledonous plants; a few have 
been reported to infest ferns. Aleyrodids are nl0stiy restricted to the 
tropics and sub tropics though they have also been reported to occur 
in the cooler regions of the world. 

The adult aleyrodids are small forms, 'With 7 -segmented antennae, 
two ocelli, a pair of compound eyes and both sexes with two equal pairs 
of opaque, whitish, clouded or mottled or banq.ed wi1J.gs; the rostrum 
is 3-segmented and tarsi 2-segmented. Four larval instal's are charac­
teristic, the last, the 'pupal instar', being of considerable value in the 
determination of species in view of the possession of many striking 
characteristics in the 'pupal case' or the last laIval exuvium. 

The economic importance of this group of insects has been well 
realised in other countries parti~ularly in North America and Europe 
and much headway "has been made on the studies of this group both 
on, syste:matics and bionomics. There are many species of _aleyrodids 
in India causing substantial damage to cultivated crops but, however, 
very little work has been -done on this group as a who~e. The high 
economic status of these insects and . lack of sufficient information of 
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tural University, Coimbatore for the degree of Ph.D. 
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this group necessitates taking up intensive studies on these interesting 
insects, with particular reference to taxonomy, and the present study 
is a further contribution to the knowledge of Indian Aleyrodidae. 

REVIEW OF LITERATURE 

Though Cestone wa"s the first to notice an aleyrodid in the 17th 
century, it was left to Reaumur (1734) to describe it and place it among 
the moths, and for which Linnaeus (1 758) gave" the name Phalaena 
(Tinea) proletella. Later it was placed under Hemiptera by Latreille 
in 1796, -who christened it as Aleyrodes referred to as Aleurodes by Bur­
meister (1835). It was only in the year 1840 the family Aleyrodidae 
was established by Westwood and the first world monograph on the 
family was published by Signoret (1868) which included twentythree 
species, and a further addition of fortythree species was made by Maskell 
(1895) making the total sixtysix. 

Reviewing the essential world literature pertaining to aleyrodids 
it may be found that the North American species were listed by Quaint­
ance (1900), Cockerell ( 1902) a~d Bemis (1904). Kirkaldy (1907) 
published a systematic and bibliographic catalogue of the species of 
the world and in 1909 Quaintance listed 141 species. A comprehensive 
revision of the family was made by Quaintance and Baker (1913, '1914 
and 191 7) ~nd these contributions formed the basis for modern classi­
fication of the family. Hempel (1922 and 1923) and Bondar (1923) 
erected several genera from South America. Since then a number 
of workers conttibuted to the study of the Nearctic species of aleyrodids 
and mention may be made of the papers of Dozier (1927)· on aleyrodids 
of Porto Rico, and of Baker (1937), Sampson (1944 and 1945), Sampson 
and Drews (1940, 1941 and 1944), Russell (1947 and 1948), and Drews 
and Sampson (1956 and 1958) on North American species, and of Russell 
(1943) on West Indies species. 

The Japanese aleyrodids were studied by Kuwana (1911 and 1927) 
and Takahashi (1934b, 1935b & c, 1938a, 1946, 1949a, 1952c, 1954, 
1955b, 1957, 1960 and 1963). Dozier (1928) and Dumbleton (1961a) 
reported, on aleyrodids .of South Pacific. The aleyrodids of New Cale­
donia were investigated by Cohic (1959a, b and c) and Dumbleton 
(1956b and 1961a) and those of Formosa, Island of ReUnion, Micro­
nesia and Mauritius by Takahashi (1932, 1933, 1934a, 1935a, 1936, 
1938b, 1939 and 1956). The aleyrodids of Australia and New Zealand 
were published by Takahashi (1937 and 1950) and Dumbleton (1956a 
and 1957). 

The aleyrodids of Palaearctic region were studied by a number of 
workers and the contributions of Silvestri (1914 and 1915) on Italian 
species, of Goux (1949) on French species, of Gomez-Menor (1943, 
1945 and 1954) on Spanish aleyrodids, of Ossiannilsson (1944 and 1955) 
on Swedish species, of Takahashi (1949b) on aleyrodids of Riouw Islands, 
of Qhou (1949) on Chinese aleyrodids, of Danzig (1964) on Russian 
species, of'Zahradnik (1956, 1957, 1961 and 1963) on Czekoslovakian 
aleyrodids, of Dobreanu and Manolache (1956) on Rumanian aleyro­
dids .and of Klimaszewski and Szelegiewicz (1962) on aleyrodids of 
Poland form some important publications. Though the British white­
flies were investigated by Harrison (1920) and Trehan (1938 and 1940), 
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a revision of them was recently done by Mound (1962a, 1966 and 
1967). 

In the study of Ethiopian aleyrodid fauna,-though Newstead (1911 
and 1921), Dozier (1934), Corbett (1935), Gomez-Menor (1954) and 
Russell (1960 and 1962) made some contributions to the study of Mrican 
species, it was Mound (1961 and 1965a) and Cohic (1966 a and 0) who 
made some substantial contribution ~dding eight new genera and a 
number of new species. The aleyrodids of Canary Islands were stu­
died 'by Gomez-Menor (1954). The Egyptian species were dealt with 
by Priesner and Hosny (1932 and 1934a and b). Takahashi (1951a, 
1952b, 1955a, 1961 and 1962) and Takahashi and Marnet (1952) des­
cribed a large number of new species and erected ten new genera from 
Madagascar. 

In the Oriental region the study of aleyrodids first received atten­
tion in India and the Indian species were studied by Maskell (1895), 
Buckton ( 1903), Peal (1903), Quaintance and Baker (191 7), Misra 
(1923), Dozier (1928), Corbett (1935 and 1939), Singh (1931, 1938, 
1940 and 1944), Takahashi (1950) and Rao (1958). Singh (1932, 
1933, 1938 and 1944) reported on aleyrodids of Burma. The Cey­
lonese and Malayan species of aleyrodids were published by Corbett 
(1926, 1927 and 1935) and Takahashi (1951b and 1952a). Takahashi 
(1942a and b, 1943. and 1950) contributed to the study of aleyrodids 
of Thailand, French Indo-China and Borneo. 

The biology, ecology and control of a few ecop-omically important 
species have been investigated by several workers. Morrill (1903) first 
observed parthenogenesis and later in collaboration with Back (1911) 
reported that unfertilised eggs gave rise to males. In Trialeurodes vapora­
riorum (Westwood) unusual parthenogenetic behaviour was noticed 
in that the American race gave rise to males when reproduced parth{no­
genetically and the Eng1ish race to females (Morrill 1903; Hargreaves 
1915; Williams 1917; Stoll and Schull, 1919; Schradet, 1920 and 1926, 
and Thomsen, 1925 and 1927). The seasonal colour variations in 
the British whitefly Aleyrodes fragariae Walker(=A. lonicerae Walker) 
were studied by Trehan (1939). The contributions on the bionomics, 
ecology and control of the Greenhouse whitefly Trialeurodes vaporariorum 
(Westwood) (Morrill 1903, Hargreaves 1915 and Lloyd J.922) , the 
British cabbage whitefly Aleyrodes broletella (Linnaeus) ==A. brassicae 
Walker) (Butler 1938a and band Elkhidir 1967) and the cotton whitefly, 
Belnisia tabaci (Gennadius) on tobacco in Israel (Avidov 1956) are im­
portant. Mound (1962b) studied olfaction and colour sensitivity in 
Bemisia tabaci (Gennadius). Mound (1965b) working on the effect 
of Bemisia tabaci (Gennadius) on cotton in the Sudan Gezira reported 
serious reduction in cotton yield and lowering of the seed weight and 
the lint weight per boll. In the recent years the importance of host­
correlated variations in aleyrodids was brought out by Russell (1948) 
and Mound (1963). In the field of biological control of pests, biological 
control of the citrus black fly Aleurocanthus woglumi Ashby by the intro­
duction of its natural enemies received gt~ater attention (Woglum 1913, 
Gowdey and Ashby 1921, Edwards 1932, Smith et ale 1964, Bennett 
and Whervin 1965 and Whervin 1968). 

The role of the whitefly Bemisia tabaci (Gennadius) as an import-ant 
vector of virus diseases of crops in the field of economic entomology 
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needs no emphasis. 'Leaf crinkle' or 'leaf curl' of cotton in Nigeria 
and Sudan 'Cassava mosaic' in Africa are known to be transmitted by 
the whitefly (Golding 1930 and 1936, Kirkpatrick 1930 and 1931). 

While reviewing in particular the taxonomic work done so far 
in India, it may be seen that Maskell (1895) was the first to study Indian 
aleyrodids who described five new species. Peal (1903) added seven 
new species and Bucktvn (1903) one more new ·species. Quaintance 
and Baker (1917) described a number of new species from the material 
collected by R. S. Woglum from the Orient in 1910 and this is the second 
occasion on which Indian material was handled. Misra (1923) added 
a new species from castor, and Dozier (1928) added one more new spe­
cies Dialeurodes (Dialeurolonga) elongata. . It was Singh (1931) who made 
a somewhat detailed study of the family in. India recording 44 species 
of which 25 were new. Subsequently, Corbett (1935 and 1939) added 
three new species and Singh (1938, 1940 and 1944) included five more 
species to his original list. Takahashi (1950) added one new species 
in the genus Tetraleurodes. Though Singh's paper (1931) formed a 
signi6,cant contribution to the study of Indian aleyrodids, he dealt with 
on~y three species from southern parts of India. His few subsequent 
papers were also on species from north India. .Though Ayyar in 1923 
made mention of eight species (without giving their ~cientific names) 
as occurring in South India only in 1940 he furnished ~ome notes on 
aleyrodids of sug~rcane, citrus, jasmine, Eugenia, castor, and pome­
granate. Usman and Puttarudraiah (1955) listed eight species from 
Mysore State and Rao (1958) twentytwo species ,from Hyderabad 
(Andhra Pradesh). It may be inferred from the above that a large 
gap exi~ts in our knowledge of aleyrodid fauna of India. 

Analy~ing the work done on different aspects of the group in this 
country~ it mu~t be said that studies on morphology, biolvgy, popula­
tion dynamics, ecology, {:ontrol and economic importance have re­
ceived fairly appreciable attention. Roonwa 1 (1936) detailed sexual 
dimorphism and post-embryonic 'growth in Dialeurodes dissimilis Quain­
tance and Baker. ·Rakshpal (1940a and b, and 1941) reported on the 
morphology and mode of working of genitalia, mechanism of respiration, 
and post-embryonic development of male genitalia and respiratory 
system. Singh (1936, 1943, 1948 and 1955) reported Qn antennae, 
external genitalia and vasiform orifice of adult aleyrodids and vasiform 
orifice of larval aleyrodid. The morphology of the adults of Aleurolobus 
barodensis (Maskell) and Trialeurodes rara (Singh) were studied by 
Mahmood ( 1955) and Kurian ( 1962) respectively. Singh (1931), 
while working on Indian aleyrodids, added brief notes on the biology 
of a number of species. Husain (1930), Husairt and Trehan (1933, 
1940 and 1942), and Husain et al. (1936) made detailed studies of Bemi­
sia tabaci (Gennadius) on cotton, and Pruthi and Samuel (1942), and 
Samuel (1950) on the study of biology and natural enemies of the insect 
on tobacco. The life-cycle of citrus aleyrodids and their control in 
the Punjab were reported by Husain and Khan (1945). Investigations 
were also carried out from time to. time on various aspects of the two 
aleyrodid pests of sl.\garcane Neomaskellia bergii (Signoret) and Aleurolobus 
barodensis (Maskell) by a number of workers (Misra 1921, Mathur 1941, 
Gupta 1938, 1939 and 1953; Prasad,· 1954, Mahmood, 1955, Basheer, 
1956, Khan and Krishnamurthy Rao, 1956, Giridhari Lal, 1958, Leela 
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David et ale 1962, and Agarwal and Siddiqui 1964. Khanna et ale 
(1948) and Gupta and Avasthy (1955) reported on sampling the inci­
dence of whitefly on sugarcane. A loss of 30-40 per cent in sucrose 
and 20-25 per cent in total solids due to whitefly attack in sugarcane 
and 1.21, 2.71 and 2.81 unit loss of sugar recovery in light, medium 
and heavy attacks, respectively, nave been estimated by various workers 
(Agarwal and Siddiqui 1964). David (1961, 1963) investigated the 
effects of weather factors on the occurrence of the aleyrodids Aleurocan­
thus spiniferus Quaintance on rose and Siphoninus phillyreae Raliday on 
pomegranate and also the host-predator relationship in the latter. 
The biology and control of the castor whitefly Yrialeurodes rara Singh 
were also studied by Kurian (1962), David and Radha (1964), Radha 
( 1971) and Sundara Babu (1971). In India 'leaf crinkle' or 'leaf curl' 
of cotton, 'leaf curl' of tobacco, tomato and Zinnia elegans, 'yellow vein 
mosaic' of AbelmoJchus esculentus (lady's finger), pumpkin and Althaea 
rosea (hollyhock), Dolichos yellow mosaic, double bean yellow mosaic, 
leaf curl and enation mosaic of Hibiscus rosasinensis, papaya leaf curl, 
potato necrosis and sunnhemp phyllody are known to be transmitted 
by the well known whitefly vector Bemisia tabaci (Gennadius) (Mathur, 
1933; Uppal et ale 1940; Pruthi and Samuel 1937, 1939, 1941 and 1942; 
Cooper and Varma 1948 and 1950; Cooper 1950 and John 1957). 

A perusal of the above review of literature reveals the neglect in 
the taxonomic studies of this important group of Insects in this country, 
particularly in South India. 

CLASSIFICATION OF ALEYRODIDAE 

(Keys to subfamilies and tribes) 

Phalaena (Tinea) proletella described by Linnaeus in 1758 and placed 
by him among moths formed the first valid species of the family. Its 
hemipterous nature was recognised in 1 796 by Latreille who erected 
the genus A leyr 0 des . However, only in 1810 proletella was made the type 
of the genus Aleyrodes. The family name Aleyrodidae was established 
by Westwood in 1840. In 1909 Enderlein recognised two subfamilies 
Udamoselinae and Aleyrodinae and one more new subfamily Uraley­
rodinae was erected by Sampson and Drews (1941). 

Although aleyrodids were known since 1758 it was only in 1943 
tribes under this family were recognised by Sampson for the first time 
who proposed five tribes and named them as Neomaskellini, Aleuro­
chitonini, Siphonini, Dialeurodini and Aleyrodini. A sixth tribal 
division was proposed by Russell (1947) and two more new tribes, Aleu­
rocanthini and Aleurolobini were recognised by Takahashi (1954). 

At present the classification of the major groupings higher than 
tribes and genera are based primarily on wing venation and secondarily 
on characters of pupal case. The tribes and genera are now principally 
recognised from pupal cases (Sampson, 1.943). Russell (1947) pointed 
out that "accurate definition of tribes in the Aleyrodidae is a perplexing 
problem, owing to the paucity of morphological characteristics indica­
tive of tribal limits" and scrarcity of positively associated stages as majo­
rity of species are known only by pupal cases. 

18 
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The contributions of Quaintance and Baker (1913, 1914 and 1917) 
formed the basis for modern classification of the family. Sampson 
(1943) attempted a new generic classification based on a reshuffling 
of characters of pupal cases and proposed new tribal divisions too. In 
1947 he proposed additions and correctionf> to his earlier work. Russell 
(1947 and 1.948) brought out the taxonomic importance of the structural 
details of the ventral surface of pupal case and also the possibility of 
recognising. the male case by the presence of the bifid sac or male organ. 
SamJ.;son and Drews (1956) published an upto date key to genera of 
the subfamily Aleyrodinae which served as an ex~ellent basis for deter .. 
mination of seventyfive genera known at that time. Since then 24 new 
genera have been added to the list making the total genera 99 known 
till date. A brief account of the system of classification of Aleyrodidae 
upto tribes is detailed hereunder. 

Superfamily: ALEYRODOIDEA Handlirsch, 1903 
Family: ALEYRODIDAE Westw6od, 1840 
Subfamily: 1. URALEYRODINAE Sampson and Drews, 1941 
Subfamily: 2. UDAM6sELINAE Enderlein, 1909 
Subfamily: 3. ALEYRODINAE Enderlein, 1909. 

Tribes of subfamily Aleyrodinae: 
1. Neomaskellini Sampson, 1943 
2. Aleurochitonini Sampson, 1943 
3. Siphonini Sampson, 1943 
4. Dialeurodini Sampson, 1943 
5. Aleyrodini Sampson, 1943 
6. Trialeurodini Russell, 1947 
7. Aleurocanthini Takahashi, 1954 
8. Aleurolobini 'rakahashi, 1954. 

Kiy to Subfamilies of the family Aleyrodidae 

(Sampson, 1943, Ent. Amer. (N.S.), 23(3): 183) 

a. PUPAL CASES 

1. Vasiform orifice invisible, hidden by 
caudal horn ... 
Vasiform orifice visible. 

2. Case with compound or agglomerate 
pores; if with simple pores, case thin and 
fiat, operculum transversely rectangular, 
lingula conical and included; tracheal 
folds rarely present; margin smooth or 
with one row of teeth. 
Case without compound or agglomerate 
pores; tracheal folds often present; mar­
gin often with two rows of teeth. 

h. ADULTS 

1. Paronychium spine-like; forewing may have 
costal, subcostal, radial, cubital, medial, 
and anal veins. 
Paronychium blade-like; forewing may ha.ve 
radial, and cubital veins. 

Uraleyrodinae 
.2 

. U damoselinae 

. Aleyrodinae 

. U damoselinae 

. Aleyrodint)e 
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Key to Tribes of the subfamily Aleyrodinae 

I. Vasiform orifice transversely elliptical, wider 
than long~ lingula extremely short, hardly 
longer than wide. . . .. .. . 
Vasiform orifice not transversely elliptical, 
at least as long as wide. 

2. Dorsum completely covered with simple 
pores. .. 
Dorsum' with relatively few simple pores. 

3. Dorsum with elongate, siphon-like wax tubes. 
Dorsum without siphon-like wax tubes. 

4. Tracheal pores or clefts usually present; if 
absent vasiform orifice definitely notched 
at hind end and caudal furrow distinctly 
defined, or lateral ridges (rhachis) deve­
loped on the abdomen and dorsum with 
many short spine-like setae, many of 
which are capitate. Lingula usually small, 
wanting long setae. Tracheal combs and 
eye spots lacking. 
Tracheal. pores or clefts absent, tracheal 
combs sometimes developed; vasiform 
orifice not notched at the hind end. 
Lingula sometimes large, exposed and 
with a pair of long setae. Eye spots 
present in some species. 

5. SUbmargin with a row of disc pores and 
porettes with variously associated conspicu-
ous papillae. . 

Submargin without a row of disc pores and 
porettes. 

6. Seventh abdominal segment nearly as long 
as or a littJe shorter than the sixth; vasi­
form orifice rounded, not elongate, some­
times elevated; lingula concealed; caudal 
furrow absent. . 

Seventh abdominal segment much shortened 
at the nl.edian area in many gecera; vasi­
form orifice subcordate, triangular or trun­
cated at the hind end, elongated in sonie 
species; lingula exposed, knobbed; caudal 
furrow sometimes developed .. 

7. Knobbed part of lingula elongate, much 
longer than wide. 
Knobbed part of lingula globular, not distin­
ctly longer than wide .... 

... 

... 

STUDIES ON SOME INDIAN ALEYRODIDS 
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. Neomaskellini 

.2 

• Aleurochitonini 
. .3 

.Siphonini 
.4 

.Dialeurodini 

Trialeurodini 

.6 

. Aleurocanthini 

.7 

Aleuro[c,bini 

. Aleyrodini 

There has been a considerable neglect in the taxonomic studies 
on this group and the available. information on the occurrence of species 
is thoroughly inadequate. This study, therefore, aims at providing a 
means of recognising the genera and species on the basis of examination 
of pupal cases and involves: 

(a) 
(b) 
(c) 

Description of new genera and species from this country. 
Revision and redescription of poorly known species. 
Recording of species new to this geographical region. 
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(d) Aleyrodid-aleyrodid, and aleyrodid-other insects association 
on the same host plant. 

( e) Host correIa ted val ia tions in a few species of aleyrodids 
studied. 

In the present work sixty species in twentyfour genera are discussed, 
of which thirty are new to science. Further, one new genus has been 
erected in addition to three new combinations suggested and six known 
genera recorded for the first time in this country. A few already known 
Indian species have been assigned to three genera hitherto not recorded 
from India. Four species known outside the country have been repor­
ted for the -first time to occur in India. In addition, seven species so 
far known to occur only in northern part of the country have also 
been observed to be prevalent in _South India. The various species 
studied are listed below. 

LIST OF SPECIES OF ALEYRODIDS STUDIED 

I. Genus Acaudaleyrodes Takahashi 
1. A. rhachipora (Singh) 

II. Genus Aleurocanthus Quaintance and Baker 
2. A. davidi sp. n. 
3. A. loyolae sp. n. 
4. A. mangiferae Quaintance and Baker 
5. A. marudamalaiensis sp. n. 
6. A. rugosa Singh 
7. A. seshadrii sp. n. 
8. A. spiniferus Quaintance 
9. A. splendens sp. n. 

10. A. valparaiensis sp. n. 
11. A. woglumi Ashby 

III. Genus Aleurocybotus Quaintance and Baker 
12. A. indicus sp. n. 

IV Genus Aleurolobus Quaintance and Baker 
13. A. barodensis (Maskell) 
14. A. confuslls sp. n. 
15. A. marlatti (Quaintance) 
16. A. moundi sp. n. 

V Genus Aleuromarginatus Corbett 
17. A. kallarensis sp. n. 
18. A. tephrosiae sp. n. 

VI. Genus Aleuroplatus Quaintance and Baker 
19. A. alcocki (Peal) 
20. A. mysorensis sp. n. 

VII. Genus Aleurotrachelus Quaintance and Baker 
21. A. caerulescens Singh 
22. A. coimbatorensis SD. n. 
23. A. multipapillus Singh 
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VIII. Genus Aleurotuberculatus Takahashi 
24. A. cardamomi sp. n. 
25. A. psidii (Singh) 
26. A. russellae sp. n. 
27. A. takahashii sp. n. 

IX. Genus Asterobemisia Tehan 
2a. A. moringae sp. n. 

X. Gen us Asterochiton Maskell 
29. A. cordiae sp. n. 

XI. Genus Bemisia Quaintance and Baker 
30. B. haneocki Corbett 
31. B.Jasminumsp. n. 
32. B. tabaci (Gennadius) 

XII. Genus Dialeurodes Cockerell 
33. D. armatus sp. n. 
34. D. bassiae sp. n. 
35. D. cardamomi 3l. n. 
36. D. dissimilis Quaintance and Baker 
37. D. distinctus sp. n. 
38. D. eugeniae (Maskell) 
39. D. indicus sp. n. 
40. D. ixorae Singh 
41. D. kirkaldyi (Kotin~ky) 

XIII. Genus Dialeurolonga D~zier 
42. D. elongata " (Dozier) 
43. D. fici sp. D. 

XIV. Genus Dialeuropora Quaintance and Baker 
44. D. decem puncta Quaintance and Baker 
45. D. pterolobiae sp. n. 

XV Genus Indo a leyro des g. n." 
46. 1. pustulatus g. et sp. n. 

XVI. Genus Lipaleyrodes Takahashi 
47. L. crossandrae sp. n. 
48. L. euphorbiae sp. n. 

XVII. Genus Neomaskellia Quaintance and Baker 
49. N. bergii (Signoret) 

XVIII. Genus Neopealius Takahashi 
50. N. nilgiriensis sp. n. 

XIX. Genus Pealius Quaintance and Baker 
51. P~ indicus sp. n. 
52. P. schimae Takahashi 
53. P. spina (Singh) comb. n°. 

XX. Genus Rhachisphora Quaintance and Baker 
54. R. trilobitoides (Quaintance and Baker) 

141 
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XXI. Genus Siphoninus Silvestri 
55. S. phillyreae (Haliday) 

XXII. Genus Taiwanaleyrodes Takahashi 
56. T indicus (Singh) comb. n. 

XXI I I. Genus Trialeurodes Cockere.ll 
57. T rara Singh 
58. T ricini (Misra) 
59. T vaporariorum (Westwood) 

XXIV Genus Zaphanera Corbelt 
60. 'c. publicus (Singh) comb. n. 

MATERIALS AND METHODS 

The material for the present study was cQllected from leaves bearing 
pupal cases mainly from different parts of three States viz., Tamil Nadu, 
Kerala and Karnataka in South India. 

In the preparation of permanent mounts fer critical studies, the 
pupal cases, from which adults have emerged, were carefully removed 
from the leaf surface with a very fine needle. Dry specimens were 
moistened prior to removal. The specimens were treated with 10 per­
cent sodium hydroxide solution and heated gently for 10-15 minutes, 
depending on age and size of specimen. In the case of black specimens 
they were allowed to remain in 10 percent sodium hydroxide solution for 
12 to 36 hours till they got decolourised to the desired extent. In a 
few cases. specimens, which were very dark, required to be bleached in 
hydrogen peroxide. The specimens were then transferred to glacial 
acetic acid to .neutralise the action of sodium hydroxide and also to 
remove wax. When necessary the specimens were cleared by gently 
pressing them with a fine needle bent slightly at its tip. The colourless 
specimens were stained with acid fuchsin and again transferred to glacial 
acetic acid for dehydration and removal of excess stain. Decolourised 
specimens were generally not stained. They were then cleared in carbo­
xylol (a mixture of carbolic acid and Xylol at 1: 3) for 10-15 minutes, 
then taken to clove oil and after about 5 minutes mounted in C!1nada 
balsam. All the specimens were generally mounted keeping the dorsal 
side. above, while a few with the ventral side above. Measurements 
were made with an ocular micrometer and drawings with the aid of 
a camera lucida. 

TAXONOMIC CHARACTERS OF ALEYRODIDS 

The most important characteristic features that are taken into 
consideration in the taxonomy of aleyrodid ~are·: presefice or absence 
of thoracic and/or caudal tracheal folds, pores or combs; natUte of 
combs; whether dorsal disc separated from submargin by a suture-like 
line or fold; shape of vasiform orifice and operculum, elevated or not; 
whether lingula knobbed, spatulate or otherwise, setose or not, exposed 
or concealed, included or extruded; whethet seventh abdominal segment 
shorter than sixth; presence or absence of papillae, pores and porettes 
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on submargin and dorsal disc. The other characters of value are: 
marginal, submarginal and dorsal setae or spines; ventral abdominal 
setae; antennae and visibility of-spiracles; presence or absence of setae 
or conicdl spines at base 0f legs and 1 ostrum. In view of the availability 

Set.. .t ,l'ostrUlil bue, .•......• '. 

Ventral .ldo'Dlnal set.a • 0 •• 0 • 0 0 • 0000 

Ventral .CUJ.pt.UT J.,,9 . 
0p.,CIoIl.um 00 ••• 

: .............. . 

Text-fig. 1. Structural features of a generalised Aleyrodid pupal case. 

of several striking characters relating to the pupal cases, which serve 
for determination of genera and species, it would appear unnecessary 
to mention in detail the essential structural features of an aleyrodid 
pupal case in generaL The accompanying diagram (Text-fig. 1) giving 
the structural features of a generalised aleyrodid appears self-explanatory . 

. Key to genera of the Aleyrodinae af India 

1. Vasiform orifice transversely elliptical, ele­
ated, lingula extremely short, submargin 
with a row of long setae; dorsum without 
papillae or pores. 

Vasiform orifice not transversely elliptical, 
dorsum with relatively few simple pores. 

2. Dorsum with elongate siphon-like wax tubes. 
Dorsum without .siphon-like wax tubes. 

3 '. Possessing at least one of the following 
characters: Thoras:ic tracheal folds, combs 
or pores; caudal tracheal folds, combs or 
pores. 
Not possessing any of the above characters. 

4. Possessing only caudal fold or pore. 
Possessing thoracic and caudal tracheal 
folds, pores or combs. .. 

. NeomJSkellia Quaintance and 
Baker, 1913 

.2 
.Siphoninus Silvestri, 1915 

.3 

.4 
.21 
.5 

.8 
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5. Submarginal area separated from dorsal 
disc by a line and with wax plates in 
clusters arranged in a roW. 
Submarginal area not s~parated from dor­
sal disc; wax plates in clllsters not preser:t. 

6. Dorsum with two pairs of long 2-segmen­
ted setae on cephalic and first abdominal 
regions.. . 
Dorsum without 2-segmented setae. 

7. Dorsum with circular raised papillae-like 
pores and submargin with a row of spines. 
Dorsum with round patches of suture­
like markings. 

8. Possessing thoracic and caudal folds 
and/or pores . 
Possessing thoracic and caudal folds 
and/or combs of teeth. 

9. Submargin with a ring of large circular 
pores. 

Submargin without a ~ing of large cir­
cular pores 

10. Dorsum with furrows and r~ticulations; 
submargin with a series of spines and a 
row of pores. 

Dorsum lacking furroW's and reticulations 
11. S~venth abdominal segment not shofter 

than sixth. . ~ . 
Seventh abdominal segment shorter than 
sixth; lingu.la exposed and included; 
vasiform orifice not surrounded by a trilo 
bed figure. 

. Lipaleyrodes Takahashi, 1962 

9 

Taiwanaleyrodes Takahashi, H?32 
7 

.Singhiella Sampson, 1943 

. Aleuroclavu Singh, 1931 

.9 

.15 

Dialeuropora Quaintanee and Bakcr 
1917 

.10 

Rhachisphora Quaintance and 
Baker, 1917 

.11 

.12 

.13 
12. Dorsum W'ith fine granules and tubercles 

and a row of pa.pilla-like structures... . Aleurotuberculatus Takahashi, 1932 
Submlrgin without a series of papillae; 
v.lsiform orifice usually small, lingula 
lingula usually concealed .Dialeurodes CockereI1, 1902 

1 '3. Vasiform orifice subcordate, usually 
large; lingula knobbed; submargin with 
a series of pores or papillae.. .Dialeurolonga Dozier, 1928 
Vasiform. orifice s-ubtdangular or elonga-
tely triangular in shape.. 14 

14. Vasiform orifice elongately triangular, 
operculum subcordate to transversely 
elliptical; lingula spatulate with a pair 
of terminal setae. . Bemisia Quaintance and Baker, 1914 
Va~iform orifice subtriangular but roun-
ded apically; floor with subparallt I trans-
verse ridges; operculum semicircular; 
lingula with lateral knob at base on each 
side without terminal paired setae. .lndoaleyrodes n.g. 

15. Submargin separated from dorsal disc by 
3. suture-like line or fold... . . . 16 
Submargin not separated from dorsal disc.. 17 

16. Val\iform orifice surrounded by a trilobed 
figure; lingula hidden ................................ Aleurolobus Quaintance and Baker, 

Vasiform -orifice not surrounded by a trilo­
bed figure; lingula exposed, included •. 

1914 

. Asterochiton Maskell, 1878 



17. 

18. 

19. 

20. 

21. 

22. 

23. 
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Vasiform orifice situated in a ribbed pyri­
form pit; submargin with a series of setae; 
lingula knobbed and exposed. . . .Pealius Quaintance and Baker, 1914 
Vasiform orifice not situated in a ribbed 
pyriform pit; sub margin without a series 
of setae.. . ". 18 
Lingula hidden by rounded operculum ....... .. Aleuroplatus Quaintance and Baker, 

1914 
Lingula exposed and included.. . .. . 19 
Submargin with a row of large papilla- . . 
like pores.. . ............. · .. ·.· ...................... H ........ Trialeurodes CockereU," 1902 
Submargin lacking row of papillae like 
pores.. . ........................................................ .20 
Vasi-form orifice elongately triangular; 
operculum semi circular; lingula spatu-
late with a terminal pair of setae.. . Asterobemisia Trehan, 1940 
Vasiform orifice triangular with caudal 
end rounded; lingula knobbed bearing a 
pair of terminal setae .. I • Neopealius Takahashi, 1954. 
I\jargin with two rows of teeth. .. .22 
Margin smooth or with one row of teeth. .23 
Dorsum with a prominent central Tidge; 
vasiform orifice not elevated .................... Aleurotrachelus Quaintance and Baker, 

1914 
Dorsum with small circula r pores; vasi-
form orifice elevated. . ......................................... Zaphanera Corbe tt, 1926 
Submarginal area separated from dorsal 
disc by a line; vasiform orifice eleva-ted; 
lingula hidden. 
Submarginal area not separated from dorsal 
disc; vasiform orifice mayor may not be 
elevated; lingula hidden orexposed. 

Telraleurodes Cockerell, 1902 

........ .24 
24. Operculum extremely short; vasiform 

orifice elevated and elongately elliptical. . Acaudaleyrodes Takahashi, 1951 
Operculum not extremely short; vasiform 
orifice elevated or not elevated and vari­
ably shaped. 

25. Vasiform orifice elevated, small, rounded 
or subcordate; lingula hidden; dorsum 

.25 

with many prominent spines. . ........... Aleurocanthus Quaintance and Baker, 

Vasiform orifice not elevated; vasiform 
sub cordate or cordate; dorsum without 

1914. 

many prominent spines. .29 
26. Margin irregularly toothed; vasiform orifice 

subcordate; operculum roundly trapezoi 
dal; lingula knobbed, setose and exposed ........... . Aleyrodes Latreille, 1795 
Margin regularly toothed; operculum sub-
cordate or trapezoidal. .................... .... . . .... ....... . . ... . .27 

27. Operculum subcordate; lingula knobbed, 
exposed and usuall excluded.: . ...... Aleurotulus Quaintance and Baker, 1914 ' 
Operculum otherwise shaped; lingula ex-
posed but included. . ................................................... 28 

28. Vasiform orifice cordate; operculum round­
ly tr~pezoidal; dorsal setae small, in 
conspIcuous. . .. . . ... . . ... . . Aleuromarginatus Corbett, 1935 
Vaisform orifice subcordate; operculum 
trapezoidal; median abdominal area with 
a series of pit-like structures. . ........ Aleurocybotus Quaintance and Dakrc, 

1914 

19 
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SYSTEMATIC ACCOUNT 

I. Genus Acaudaleyrodes Takahashi, 1951 

Type species.-Acaudaleyrodes pauliani Takahashi, 1951. Mem. [nst. 
scient. Madagascar, 6A: 382. 

The striking features of this genus are: absence of thoracic and 
caudal tracheal folds, combs and pores; dorsum with a pair of longitu­
dinar folds without papillae; vasiform orifice elongately elliptic with 
extremely short transversely rectangular operculum; lingula slightly 
exposed and truncate apically. 

1. Acaudaleyrodes rhachipora (Singh, 1931) 
(Text-fig. 2) 

1931. Aleurotrachelus rachioora Singh, 1931, Mem. Dept. Agric. India, Ent. Sere 12(1): 57. 
1962. Acaudaleyrodes rachipora (Singh) Russell, Comb. n., Bull. Brooklyn Ent. Soc. 

57: 63-65. 
1965. Acaudaleyrodes rhachipora (Singh) Mound, Bull. Br. Mus. nat. Hist., Ent, 

17(3): 113-160. 

The following additional descriptive notes are added to the original 
description of the species by Singh. 

Pupal case black or brown with white waxy fringe; 0.71-0.81 mn1 
long and 0.50-0.60 mm wide. Marginal teeth lOin 0.1 nun. Cephalic 
setae minute, 8-11 * long; cephalic tubercles well developed. Transverse 
moulting suture anterior to thoraco-abdominal suture curves deeply 
to posterior and then recurves to anterior. Variation noticeable in 
the shape of median rhachis and in the median tubercles on abdominal 
segments 1 to 6; median tuberc~es in 1-3 rows. Vasiform orifice 43-50 
l~ng and 33-36 wide. Operculum 8 long and 18 wide. Lingula setose 
and slightly expanded at apex. Eighth abdominal setae 22 long; caudal 
setae 26-66 long. Ventral abdominal setae 14 long, 25-28 apart. A 
small conical seta 5 long at base of each leg. 

Hosts.-Bauhinia sp., Cassia fistula, Dalbergia sissoo, Euphorbia pilulifera 
(Singh, 1931), Cassia auriculata, Tamarindus indicus (Rao, 1958), Abrus 
precatorius, Delonix elata, Inga dulce and ProsofJis juliflora (new· host records). 

Distribution.-Bihar, Baroda (Singh 1931), Hyderabad (Andhra 
Pradesh) (Rao, 1958), Tamil Nadu and Karnataka States (new distribu­
tion records). 

Materials examined.-42 pupal cases ou Prosopis juliflora, Coimbatore, 
9-3-1967, B. V David; 2 pupal cases, on Inga dulce, Coimbatore, 11-4-
1967 (B. V David); 62 pupal cases, on Delonix elata, Coimbatore~ -:June 
1968, B. V. David; 12 pupal cases, on Cassia auriculata, Kunigal (Karna.taka 
State), 28-3-1969, B. V David; 26 pupal cases, on Tamarindus indicus, 
Thanjavur, 1-6-1969, B. V David; and 14 pupal cases, on Abrus preca­
torius, Vellore, 25-8-1971, B. V David. 

* All measurements in microns unless otherwise specified. 
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The specimens from Prosopis juliflora were examined by Cohic in 
1968 who remarked as follows: "In my opinion there is only one species, 
the yellow one are immature, they are fiat, the ra~his ,is not deve'loped. 
The same thing occurs in Africa with Acaudaleyrodes africana. I cannot 
find any differences between your Acaudaleyrodes and Acaudaleyrodes citri 
which is common in Mrica, and probably this one is the same as A. 
rachipora (Singh) but I had never seen type material of this species. ·Your 
specimens has the lingula expanded apically as in A. citri" Similarly, 
Mound (1965) reported that material from India and Pakistan in the 
British Museum collection cannot be distinguished. from A. cit~i, and 
A. rhachipora should be easily recognized as its lingula is not expanded 
apically as. per Singh's original description. Spec~mens collected from 
Tamarindus indicus were determined by ~ussel1 as A-';. rl:zf#~~p(ira .. 

A detailed examination of pupal caseS" from the different :hosts 
mentioned did not show any difference among them. The lingula 
was visible only in a few cases and was found to be setaceous and slightly 
expanded at tip. Singh in his description has remarked that the lingula 
is 'cylindric setose' In the figure also he has not clearly indicated the 
details. It is quite likely that he might have encountered similar diffi­
culties in getting a perfect mount showing appreciably the lingula. 
The type of this species was not available' to the writer for arriving at 
definite conclusions. In view of the above, the present series of speci­
mens examined are retained under Acaudaleyrodes rhachipora (Singh). 
It is likely that A. citri may prove to be a synonym of A. rhachipora. 

II. Genus Aleurocanthus Quaintance and Baker, 1914 

Type species.-Aleyrodes spiniferus Quaintance, 1903, Ganad. Ent. 
35: 61-64. 

The species included in this genus are characterised by the pupal 
cases possessing many prominent spines on the dorsum and the elevated 
vasiform orifice. The operculum is rounded or subcordate and the 
lingula hidd en. ' 

2. Aleurocanthus davi.:U sp. n. 
(Text-fig. 4) 

Pupal case.-Transparent, oval, slightly narrowed anteriorly; 0.88-
1.00 mm long and 0.63-0.78 mm wide. 

Margin.-Margin with a row of rounded teeth, 12 teeth in 0.1 rom. 
Thoracic and caudal tracheal pores or combs absent. Anterior margi­
nal setae 11 long; posterior marginal setae 36 long. 

Dorsal surface.-Dorsum with three pairs ~f thin setae-a pair of 
cephalic setae, 39 long; a pair of setae on the eighth abdominal segment 
cephalic setae, 39 long; a pair of setae or! the eighth abdominal segment 
laterad 'of base of vasiform orifice, 92 long; and a pair of submc:frginal 
caudal ~etae, 116 long. Dorsal surface with a series of spines-nine 
pairs on cephalothorax and th,irteen pairs on abdomen (six pairs medi­
ally on abdominal segments 1 to 6) ; 23-168 long. The transverse moult-
ing suture re~ches the margin. -
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Text·figs. 2 4. (2) (left to right) Infestation of AcaudaleYTodes rachipo,ra on ProS()pisjl~li­
flora and Ab,rus Preeatorills; A,. Pupal 'case, B. Vas,iform Orifice, (4rAlell~o· 
canthus davidi, sp . . n A. Pup,al case, B. Margin of p~pal case; (3) Aleurocanihus 
loyolat, sp. n. A. Pupal case, B. "asiform orifice. 

Vasiform orifice elevated, longer than wide, 61 X 36. Operculum 
slightly lon,ger than wide, 30 x25. ' Lingula hidden. 

Vent.ral suiface.-Ventral abdominal setae 17 long, 47 apart. All 
the four pair,s of ,spiracles visible. Antennae not ' extending beyond 
theba'Se of fore le,gs; mesothora,cic legs at base with four :small ,conical 
spines. 

Host. Ipomoea sp. 
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Hf!lotype.-One case on slide, on Ipomoea sp., Coimbatore, 3 .. 5 .. 1957, 
S. K. David. 

Paratypes.-Fourteen cases on slides bearing the same details. Nine 
pupal cases on slides, on Ipomoea sp., 12-6-1957, S. K. David. [Paratypes 
deposited in the collections of the Zoological Survey of India, Calcutta, 
British Museum (Natural History), London and Department of Entomo­
logy, U.S.D.A., Washington. 

This species· closely resemble Aleurocanthus strychnosicola Cohic, but 
differs in having only eight submargin"al spines and in not possessing 
short submarginal spines and ventral sub-marginal sculpturing. 

This species is named after Dr. S. #K. David, Aphidologist, who 
collected this species. 

3. Aleurocanthus Ioyolae sp. n. 
(Text-fig. 3) 

Pupal case.-Jet black with a fringe of white wax; exuviae of pre­
vious ins tars found sticking to spines on dorsum; globules of exudation 
sticking to distal end of spines. Oval in shape with the dorsum elevated 
medially; 0.90-0.93 mm long and 0.68-0.70 rom wide. Found in 
groups on the undersurface of leaves. 

Margin.-Margin with a single row of pointed teeth, 12-13 teeth 
in 0.1 mm. Thoracic and caudal tracheal pores or combs absent. 
Paired anterior and posterior margirial setae 22 long. 

Dorsal surface.-Cleared case brown, with darker shades on cephalo­
thorax and submedially on rhachis. Dorsum with three pairs of setae­
cephalic setae, 55 long; setae on the eighth abdominal segment laterad 
of base of vasiform orifice, 83 long; caudal setae 83-146 long. Thirteen 
pairs of long submarginal spines-seven pairs on cephalo-thorax and 
six pairs on abdomen seen. A pair of moderately long spiries just below 
the cephalic setae; three pairs of smaller spines on the subdorsal region 
of cephalo-thorax; rhachis with three pairs of short spines on abdominal 
segments 1 to 3 and a pair of slightly longer spines on segmet:lt 7; five 
pairs of smaller spines and two pairs of longer spines laterad of rhachis; 
length of various spines ranging from 40-211. In adc;lition a row of 
minute knobbed setae present in the submarginal area. Transverse 
moulting su~ure runs to the posterior for a short distance and bends 
to the anterior reaching the margin. 

Vasiform orifice elevated, subcordate, 52 x44. Operculum some­
what broadly rectangular. Lingula concealed. 

Ventral surface.-Ventral abdominal setae 41 long, 33 apart. 
Antenna not extending beyond base of fore leg. All the spiracles visible. 
A minute seta at base of each of meso- anQ meta-thoracic legs. A pair 
of minute setae at base of rostrum evident. 

Host.-Streblus asper and an unidentified shrub. 

Holotype.-One pupal case on a slide, on Streblus sp., Burliar (Nil­
giris), 13 ... 8-71, B. V David. 
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Paratypes.-Twentyseven pupal cases on slides on Streblus sp., Bur­
liar, 13-8-71, B. V David; seventeen pupal cases on slides, on unidenti­
fied shrub, Madras (Loyola College), 28-7-71, B. V David; eight pup~l 
cases on slide, on Streblus asper, Madras, 14-2-1971 and numerous specI­
mens on dry leaves in collection. [Paratypes deposited in the collec­
tions of the Zoological Survey of India, Calcutta and the British Museum 
(Natural History), London]. 

This species comes close to Aleurocanthus spiniferus (Quaintance) 
but differs in in having rli~tinct bro\'\'n patches on dorsum, in the 
arrangement and length of dorsal spines and in the structural details 
of v2.siform orifice. 

4. Aleurocanthus mangiferae Quaintance and Baker 

1917. Aleurocanthus mangiferae Quaintance and Baker, Proc.U.S. nfltn. Mus., 51:345. 
1931. A. mangiferae Quaintance and Baker, Singh, Mem. Dept. Agric. India, Ent. Ser. 

12(1):69. 

This is a well known species found infesting mango leaves through­
out the plains of India. The description provided by Quaintance and 
Baker, and Singh are adequate. 

Host.-Mangifera indica (Mango). 

Material examined.-Sixteen pupal cas.es mounted on slides, on 
mango leaves, Neyveli, 23-1-1967, B. V David; numerous pupal cases 
on dry leaves in the collections of the writer. 

Pupal cases on dry leaves of Mango, Cuddalore, 23-1-1967, B. V 
David. 

5. Aleuro~anthus marudamalaiensis sp. n. 

(Text-fig. 5) 

Pupal case.-Black with a fringe of wax and with exuviae of previous 
instars sticking to spines on dorsum; globules of exudation found sticking 
to distal end of spines. Oval in shape; 0.95-0.96 mm long and 0.71-
0.75 mm wide. Found on the undersurface of leaves singly and very 
much scattered. 

Margin.-Margin with rounded teeth, II teeth in 0.1 nun. Paired 
anterior and posterior marginal setae 22 long. Thoracic and caudal 
tracheal pores or combs wanting. 

Dorsal surface.-Dorsum with prominent spines. Eleven pairs 
of spines on cephalo-thorax and sixteen pailS on abdomen (six pairs on 
submargin, three pairs on subdorsum and seven pairs on abdominal 
segments 1-7). Length of spi~es 16 to 138 long. A pair of thin setae, 
55 long laterad at base of vasiform orifice and a pair of caudal setae, 89 
long evident. Transverse moulting suture reaches margin. Thoracic 
and caudal tracheal furrows wanting. 
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Vasiform orifice elevated, subcircular, 55 long and 47 wide, lateral 
walls and caudal end ridged; operculum wider than long (36 x30) 
nearly filling the orifice and concealing the lingula. 

Ventral surface.-Ventral abdominal setae 29-39 long, 36-43 apart. 
Adhesive sac visible. No setae at base of legs and rostruII?-. 

Host.-Ficus bengalensis (Banyan tree). 

Holotype.-One pupal case on slide, on Ficus bengalensis, Coimbatore, 
22-10-1966, B. V David. 

Paratypes.-Seven cases on slides, on Ficus bengalensis, Coimbatore, 
22-10-1966, B. V David; two pupal cases on slide, on Ficus bengalensis, 
Coimbatore, 10-4-1967, B. V David. 

This species appears to resemble Aleurocanthus multispinosus Dumble­
ton, but differs considerably in the length and arrangement of spines on 
rhachis, in the nwnber of spines on cephalo-thorax and in the structural 
details of vasiform orifice. 

6. Aleurocanthus rugosa Singh 
(Text-fig. 6) 

1931-. Aleurocanthus rugosa Singh, Mem. Dept. Agric. India, Ent. Sere 12(1): 71. 

The following additional description is provided. 
Pupal case.-Length 0.896-0.913 mm, width 0.664-0.681 mm. 
Margin.-Anterior marginal setae 1 7 long; posterior marginal setae 

20 long. 

Dorsal surface.-Length of spines on dorsum 63 to 135. Cephalic 
setae 50 long; eighth abdominal setae 59 long. Vasiform orifice length 
36-40, width 50; operculum length 23-26, width 23-26, caudal setae 
132 long. 

Ventral surface.-Ventral abdominal setae 20 long, 40 apart. Ante­
rior and posterior abdominal spiracles distinct. Antennae not extend­
ing beyond fore leg. Submargin with about fQur or five rows of rec­
tangular markings, absent only at tracheal fold area. No setae at base 
of legs and rostrum. 

Host.-Syzigium jambolanum, Piper betel, Psidium quajava, Michelia 
chamoaca (Singh, 1931) and Anona sp., Po!Jalthia longifolia and Po!Jalthia 
pendula (new host records). 

Distribution.-Pusa (Bihar) (Singh, 1931); Coimbatore and Madras 
(Tamil Nadu) (new distribution record). 

Material examined.-Two pupal cases on slides, on Polyalthia pendula, 
Coimbatore, 16-11-1966, B. V David; eleven pupal cases mounted, 
on an unidentified shrub, Madras, 9-7-1971, B. V David; twentyfive 
pupal cases mounted, on Anona sp., Madras, 3-8-1971, B. V David;­
five pupal cases mounted, on Po!Jalthia longifolia, Madras, 13-9-1971, 
B. V David. 
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Text-figs. 5-8. (5) Alellrocanthus marlldamala iens is, sp. n. A. Pupal case, B. Margin, 

C. Vasiform Orifice, (6) Aleurocanthus rugosa Pupal case; (7) Aleurocanthus 
seshadri; sp. n. A. Pupal case, B. Margin, C. Vasiform orifice; (8) Aleuro­
canthus splendens sp. n. A. Pupal case, B. Vasiform orifice. 

7. Aleurocanthus seshadrii sp. n. 
(Text-fig. 7) 

l~upal case.-Jet black with marginal fringe of wax; Elliptic 1.56-
1.59 mm long, 0.99-1.00 mm. wide. Found scattered on the under­
surface of leaves. 
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Margin.-Margin with a row of rounded teeth, 10-11' in 0.1 mm. 
Anterior and posterior marginal setae 36-50 long. Thoracic and caudal 
tracheal pores or combs absent. 

Dorsal surface.-The paired thin cephalic setae about 99 long; the 
eighth abdominal setae thin, laterad of base of vasiform orifice, 122 
long; a pair of long caudal setae, sub-marginal in position, 165 long. 
The transverse moulting suture runs posteriorly to the level·of the suture 
between the abdominal segments 1 and 2 and then bends sharply to 
anterior, extending upto submargin. Dorsum with eleven pairs of 
spines on' cephalo-thorax, seven pairs submedially on abdominal seg­
ments 1 to 7, three pairs laterad of indistinct rhachis and nine pairs 
on subdorsum; 130-356 long. Submargin distinct with ridges running 
me~ad of marginal teeth; each tooth with a pore at base; minute pores 
scattered on submarginal area. . 

Vasiform orifice elevated, oval, longer than wide (86 X66). Oper­
culum similarly shaped (69 X 59), filling the orifice and concealing the 
lingula. 

Ventral surface.-Ventral abdominal setae 40 long, 66 apart. Setae 
at base of legs wanting. 

Host.-Bamboo. 
Holotype.-One pupal case on a slide, on bamboo, Mallisery Estate 

near Kongode (Kerala State), 27-9-1968, B. V D~vid. 

Paratypes.-Two cases on a s1i~e bearing the same details- in the 
collection of the British Museum (Natural History), London. O~e case 
un a slide in the collection of the author. 

Thi:i species is quite distinct from Aleurocanthus bambusae (Peal), 
differing very much in the arrangement of spines, 'size, course of trans­
verse moulting suture on pupal case, etc. 

This species is named after Dr. A. B. Seshadri, the then Profess~)r 
of Entomology, Agricultural College and R~search Institute, Coirn­
batore, now Head of the Division of Nematology, Indian Agricultural 
Research Institute, New Delhi, under whom the study ()f aleyrodids 
was initiated by the senior author. 

8. Aleurocanthus spiniferus (Quaintanc~) 
(Plate I) 

1903. Aleurodes spinifera Quaintance, Canada 'Ent. 35: 63. 
1914~- Aleurocanthlis spiniferus (Quaintance), Quaintance and Baker, U.S. Dept. 

Agric., Bur. Ent., Techn. Ser." 27(2): 102. 
1931. Aleurocanthus rosae Singh, Mem. Dept. Agric. India, Ent. Sera 12: 70. 

This is a widespread species in India. I t is occasionally serious 
on rose. 

. Hosts.-Citrus (Usman and Puttarudraiah 1955), Rose (Rosa sp.) 
(Singh 1931) and Vi tis. vinifera (grapevine) (new host record). 

Material examined.-Five pupal cases mounted, on Rose, Coimba­
tore, 14-4-1967, B. V David; tl1ree pupal cases mounted, on Vitis vini­
fera, Coimbatore, 5-8-1967, B~ V David; numerous pupal cases on 
dry leaf of Vitis vinifera, . Coimbatore, 18-9 .. 1971, M. Mohanasundaram. 

20 
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9. Aleurocanthus splendens sp. n. 
(Text-fig. 8) 

Pupal case.-Jet black with dense white fleecy waxy filaments cover­
ing the dorsum to which the exuviae of previous ins tars stick. Shape 
elliptical, broadest caudad. Length 1.33-1. 78 mm, width 0.83-1.21 mm. 
Found on the undersurface of leaf. 

Margin.-Margin with a row of broad teeth each tooth with a pOle 
at base.; 7 teeth in 0.1 mm, broad at base and roundtd at tip. Paired 
anterior and posterior marginal setae 26-33 long. Thoracic and caudal 
tracheal pores or combs absent . 

. Dorsal surface.-A pair of thin cephalic setae, about 297 long; a 
pair of thin setae on the eighth abdominal segment latered of base of 
vasiform orifice, 55 long; and a pair of submarginal thin long caudal 
setae, 20 1 long. Dorsum with thirtyeight pairs of spines distributed 
as follows: 13 pairs on cephalothorax; 7 pairs submedially on abdominal 
segments 1-7, 8 pairs in four groups on either side laterad of rhachis 
and 10 pairs in a line on subdorsum .. Transverse moulting suture runs 
posteriorly and tums sharply to anterior at the level of suture between. 
abdominal segments 1 and 2, reaching the submargin. Submargin 
with broad rjdges lunning mesad of marginal teeth and with minute 
pores 5cattered on submarginal area. 

Vasiform orifice elevated oval, longer than wide (89 x69). Oper­
cululn similarly shaped (83 X 66) covering the orifice and obscuring 
tn e lingula. 

Ventral surface.-Ventral abdominal setae 1 7 long, 55 apart. No 
setae at base of legs. 

Host.-· Phoenix humilis. 

Holotype.-One pupal case on slide, on Phoenix humilis, 24-4-1969, 
Perammur (Tiruchirapalli district, Tamil Nadu), B. V David. 

Paratypes.-One pupal case on ~lide in the collection of the Zoologi­
cal Survey of India, Calcutta; otie pU}Jal case on slide in the collection 
of the British Museum (Nat. History), London; seven pupal caSf-S on 
slide bearing the same details. Pupal cases on dry leaves in the collec­
tions of the writer. 

This species closely resembles Aleurocanthus bambusae (Peal) from 
which it differs in size, in the number of marginal teeth in 0.1 nun length 
and in having distinctly four pairs of spines on either side of rhachis. 

10. Aleurocanthus valparaiensis sp. n. 
(Text-fig. 9) 

Pupal case.-J et black with fringes of wax; oval 1.11 .. 1.15 mm long 
and 0.83-0.85 mm wide. Found on the undersurface of leaves in 
colonies. . . 

Margin.-Margin with a row of pointed teeth, 10 in 0.1 mm. 
Anterior and posterior marginal setae 13-16 long. Thoracic and caudal 
trache~l PQ~es or combs wanting. 
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Dorsal surface.-A pair of thin setae 1aterad of vasiform orifice 99 
long and a pair of submarginal thin long caudal setae 231 long. Dorsal 
surface with long pale spines varying in length from 55 .. 400. Thirteen 
pairs of spines on cephalothorax and twentyone pairs on abdominal 
segments distributed as illustrated. Submargin with a row of small 
stout knobbed setae. 

Va.siform orifice elevated, subcircular (55 X 55). Operculum simi­
larly shaped filling the orifice and obscuring the lingula. 

Ventral surface.-Ventral abdominal setae 28 long, 25 apart. 
Antenna normal, does not extend beyond fore leg. All the four pairs 

12 13 14 

9 1 1 
Text ... figs.9, 11-14. (9) Pupal case of Aleurocanthus valparaiensis (ll) Aleurolobus confusus, 

sp. n. A. pupal case, B. Vasiform Orifice; (12) Aleurolobusmoundi sp. n. 
A. Pupal case, B. Mlrgin C. vasiform orifice, (la) Aleuromarginatus kalle­
rensis, sp. n. A. Pupal case, B. Margin, C. Vasiform orifice; (14) Aleuroma -
ginatus tephrosiae A. Pupal case, B. Margin, ·C. vasiform orifice. 
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of spiracles and adhesive sac visible. A minute seta at base of each 
of meso- and metathoracic legs evident. Setae at base of rostrum 
lacking. 

Host.-Piper nigrum. 

Holotype.-One pupal case on slide, on Piper nigrum (pepper), Val­
parai (6,000 feet), 16-4-1967, B. V David. 

Paratypes.-Thirtyeight pupal cases on slides bearing the same 
details. Pupal cases on leaves in the collections of the writer. Material 
is also in the collections of the British Museum (Natural History), 
London and of the Systematic Entomology Laboratory, United States 
Department of Agriculture, Washington. Nine pupal cases on a slide, 
on wild Piper sp., Burliar, 13-8-1971, B. V David. 

This species in gen:eral appearance resembles Aleurocanthus citriperdus 
Quaintance and Baker but differs in the number and arrangement 
of dorsal spines. 

11. A1eurocanthus wogluDli Ashby 

(Plate I) 

1917. Aleurocanthus woglumi (Ashby). Quaintance and Baker, Proc. U.S. natn. Mus. 
51: 336, 355. 

This is commonly known as the Citrus Blackfly and is a well-known 
serious pest of citrus in many parts of the world. In India this is widely 
distributed found infesting citrus in serious proportions. 

Hosts.-Orange (Citrus sp.) (Husain and Khan, 1945); sapota 
(Achras zapota) (Rao and Rao, 1962); Pommello (Citrus sp.), Morinda 
tinctoria and Murraya koenigii (new host records). 

Material examined.-On Pommello, Coimbatore, 11-7-1966, B. V 
David; Fourteen pupal cases mounted" on orange, Yercaud, 20-1-1967, 
B. V David; on Morinda tinc to ria , Coimbatore, 9-3-1967, B. V David 
and five pupal cases mounted, on Murraya koenigii, Coimbatore, 
15-8-1969, B. V David. 

Key to Indian Speoies of A1eurocantbus 

1 . Pupal case not jet black in colour. .2 
Pupal case jet black in colour. .4 

2. Dorsal spines fimbriate, 19 pairs of spines and 6 pairs of papillae evident on dorsal 
surface. .. . . . . . . . . . rugosa Singh 
Dorsal spines non-fimbriate, papillae absent. 3 

3. 22 pairs of spines evident on dorsal surface; lingula hidden. . .. davidi sp. n. 
18 pairs of spines evident on dorsal surface; lingula tip seen. .simolex Singh* 

4. Submargin with about 55 pairs of spines; operculum with markings . . longispinus 
Quainta.nce and Baker* 

Submargin. without or with less number of spines; operculum with9ut mark~gs.;5 
5. Submarginal area with linear ridges. .. .116 

Subm~rginal area without linear ridges. 8 
. . 

* Species known in India that are not studied here. 
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6. Dorsum with 30 pairs of spines (11 pairs on cephalo-thorax and 19 pairs on abdo-
men). . . . . . seshadrii sp. n. 
Dorsum wi th 38 pairs of spines. 7 

7. Pupal case 1.44 mm X 0.96 mm; 4 pairs of spines in a row on either side of rhachis 
. splendens sp. n. 

Pupal case 2.1 mmX 1.4 mm; arrangement of spines on either side oJrhachis differs 
considet:~bly. . bambusae (Peal) * 

8. Possessing 29 pairs of spines on dorsal surface. 9 
Not po.ssessing 29 pairs of spines on dorsal surface. 12 

9. Dorsum with brown patches on cephalothorax and 'abdomen; 11 pairs of spines 
on cephalo-thorax. loyolae sp. n. 
Dorsum lacking shades of brown patch; 13 pairs of spir.les on cephalo-thorax. 10 

10. An irregular row of capitate setae just above the submarginal row of spines. . 
. spiniferus (Quaintance) 

A regular row of capitate setae evident. II 
II. Val)iform orifice subcordate. .husaini Corbett* 

Vasiform orifice circular. . woglumi Ashby 
12. Mar&inal teeth knobbed; 37 pairs of spines on dorsal surface. . mangiferae 

. '. . Quaintance and Baker 
Marginal teeth not knobbed; possessing 27, 33 or 34 pairs of spines on dorsal sur­
face. .. .'. 13 

1 '3. Dorsal surface with 27 pairs of spines m~rgin with rounded teeth .. martldamalaiensis 
sp. n. 

Dorsal surface with 33 or 34 pairs of spines; margin with pointed teeth.. 14 
14. Possessing 18 pairs of spines on submargin and 15 pairs on dorsal disc; marginal 

teeth 14 in 0.1 mm. .. . .. citriperdus Quaintance and Baker* 
Possessing 16 pairs of spines on submargin and 18 pairs on dorsal disc; marginal 
teeth 11 in 0.1 mm.. . valparaiensis sp. n. 

III. Genus Aleurocybotus Quaintance and Baker 

Type species.-Aleurodes graminicolus Quaintance, 1899, Can. Ent.31: 89. 

Pupal case narrowly elongate with toothed margin; submargin not 
separated from dorsal disc; median area of abdomen with pit-like struc­
tures; tracheal folds not discernible; vasiform orifice subcordate, oper­
culum trapezoidal, lingula exposed and usually included, but apex 
sometimes exserted. 

12. Aleurocybotus indicus sp. n. 
(Text-fig. 10) 

Pupal case.-White with the median area from cephalic region to 
vasiform orifice light brownish; wax tubes poorly developed and a short 
rim of waxy secretion raises the case from leaf surface. Elongate and 
narlOW, 0.88-0.92 mm long and 0.40-0.41 mm wide. Found infesting 
both surfaces of leaf blades and leaf sheath of gr ass. 

Margin.-Margin crenulate, with 10-11 rounded irregular crenula­
tions in 0.1 mm, deflexed under case when mounted. Usual anterior 
and posterior marginal setae minute, 19,1ong, Ventral in po~ition. 

Dorsal surface.-The usual dorsal setae minute-the cephalic setae 
6 loag, the first abdominal setae 8 long and the set~e laterad of vasiform 
orifi:e 8 long. The transverse moulting suture bends to. anterior reach­
ing the m~rgin. Pit~1ike structures ·evident medially on the thoracic 
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and abdominal segments. Tracheal furrows absent. Minute pores 
found scattered on dorsum. Submargin with three pairs of long setae 
anteriorly, 83-99 long, two pairs of setae posteriorly 86-106 long; in 
addition a pair of minute setae present on each of metathorax and, abdo­
minal segments 1, 4,. 5 and 6. A series of pores and porettes in a line 
in the submargin. 

Text-fig. 10. Aleurocybotus indicus sp. n. A pupal case, B. vasiform orifice. 

Vasiform orifice subcordate, 59 long and 50 wide; lateral walls 
slightly ridged. Operculum trapezoidal, wider than long (36 X 26). 
lingula setose, exposed, included. 

Ventral surface.--Ventral abdominal setae 8-11 long, 50 apart. All 
the four pairs 0f spir acles visible. Antenna not extending beyond fore 
leg. Setae at base of legs and rostrum, and tracheal folds absent. 

Hosts..-Chloris barbata and Dactyloctenium aegyptiacum. 
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Holotype.-Pupal case on slide, on Chloris barbata,. Coimbatore, 
20.5.1966, B. V David. 

Paratypes.-Five pupal cases mounted, on Chloris barbata, Coim­
batore, 20-5-1966, B. V David; two pupal cases rJn slide, on Chloris 
barbata, Coimbatore, 23-2-1967, B. V David; 3 case8 on slide, on Dacty­
loctenium Q'lgyptiacum, Madras, 18-9-1971, B. V David. Pupal cases 
on leaves of Chloris barbata, Coimbatore, 15-3-1969, B. V David in the 
collectio~s of the senior author, and also of .the Systematic Entomology 
Lab3ratory, United States Department of Agriculture, Washington 
and the British Museum. (Natural History), London. 

This species is quite distinct from the other t""o known specie::;, 
viz.~ A. graminicolus (Quaintance) and A. setiferus Quaintance and Baker 
in possessing five pairs of longer submarginal setae. 

This genus is being repOI ted from India for the first time. 

IV Genus Aleurolobus Quaintance and Baker 

Type species.-Aleurolobus marlatti (Quaintance), 1903, Can. Ent., 
34: 61. 

Pupal case usually dark brown to blackish; margin toothed, with 
moderately developed wax tubes; submarginal area se.parated from 
dorsal disc by suture-like lines; minute pore::: present on dorsum; tra­
cheal folds in most cases obscure or wanting but in seme evident, ter­
minating on m~rgjn in few specialised teeth, vasiform orifice sub 
cordate, operculum similarly shaped almost filling the orifice and obs­
curing the lingula. A trilobed figure surrounding the orifice quite 
characteristic. 

13. Aleurolobus barodensis (Maskell) 

(Plate I, part) 

1896. Aleurodes barodensis lVlaskell, Trans. N. Zealand lnst., 28 : 424. 
1902. Aleyrodes barodensis Cockerell, Proc. Acad. nat. Sci. Phila. 281. 
1897. Aleurodes IOllgicornis Zehntner, Archief Java Suikerind, 5 : 381.-
1917. Aleuroloblls barodensis (Maskell), Quaintance and Baker, Proc. U.S. natll . .AJUJ. 

51 : 359. 

This is a well known pest of sugarca,ne in many parts of the world 
and in India it has a very wide distribution, and the description ·of the 
species by Quaintance and Baker (1917) appears to be complete. 

Hosts.-Saccharum officinarum (sugarcane) (Singh, 1931); Erianthus 
arundinaceum and E. ciliaris (Rao, 1958). 

Distribution.-Throughout India. 

Material examined.-Twentythree pupal cases, on sugarcane, Cudda­
lore, 23-1-1967. B. V David. Numerous pupal cases on leaves in coHec­
tions-on sugarcane, Cuddalore, 12-9-1967, G. Varadarajan; on sugar­
cane, Kayarambedu (Madras), 5 .. 1-1971, B. V David. 
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14. A1eurolobus confusus sp. n. 

(Text-fig. 11) 

Pupal ease.-White with sparse marginal waxy secretion, oval in 
shape. Female case: Length 1.04-1.10 mm long and 0.78-0.85 mm 
wide; Male case: 0.83-0.85 mm long and 0.59-0.61 mm· wide. Found 
on the undersurface of leaflets. 

Margin.-Finely crenulate. Paired anterior and posterior margi­
nal setae, 16 and 33 long, respectively. Thoracic and ca~dal tracheal 
ends each with a to')th-like projection. Margin variously indented 
depending upon development between or along the sides of hairs on 
the undersurface of leaflets. 

Dorsal surface.-Three pairs of usual dorsal setae evident-a pair 
on cephalic region 41 long, a pair of blunt setae 25-39 long on first abdo­
minal segment, and a pair of pointed setae on eighth abdominal segment, 
minute, 8 long, laterad of base of vasiform orifice. A pair of caudal 
submarginal setae, 76 long, submargin separated from dorsal disc by a 
distinct fold; transverse moulting suture, bending slightly to anterior, 
extending upto the fold. Abdominal segments distinct, seventh seg­
ment medially shortened. Seven pairs of blunt setae along the sub­
marginal fold, two pairs on cephalic region, a single pair on thoracic 
region and four pairs on the abdomen, 36-76 long. Thoracic and 
caudal tracheal folds evident. 

Vasiform orifice subcordate, surrounded by a trilobed figure, 
79 long, 63 wide lateral walls of orifice slightly' ridged. Operculum 
similarly shaped, length 43 and width 50. Lingula setose, club-shaped, 
exposed and included, bearing subapically a pair of setae. 

Ventral surface.-Ventral abdominal setae 27-30. long, 50-56 apart. 
Antenna in male reaching middle of mesothoracic leg and in female 
extending to the base of meso thoracic leg. All the four pairs of spiracles 
visible. Thoracic tracheal f~lds distinct, with half the length towards 
its base dotted. Caudal tracheal folds evident but not dotted. Setae 
at base of legs absent. A pair of minute setae at base of rostrum visible. 

Host.-Murraya koenigii. 
Holotype.-One pupal ·case on slide; on Murraya koenigii, Madras, 

25-7-1971, B. V David. 
Paratypes.-Six pupal cases on slides bearing the same data. Pupal 

cases on leaves iJ.1 the collections of the senior author a.nd in the collec­
tions of the System~tic Entomology Labo~atory, United States .Depart­
:ment of Agcic~lfur~, Washington D. C~, the British Museum (Natl:1ral 
History), _London, and the Zoological Survey of India, Calcutta .. _ 

This species resembles Aleurolobus simulus (Peal) but differs from 
it in size and in possessing a tooth-like projection at thoracic and caudal 
tracheal ends. 

15. Aleurolobus l11arlatti (Quaintance) 

1903. Aleurodes marlatti Quaintance, Can. Ent., 34 : 61. 
1917.· Aleurolohus marlatti(Quaintance), Quaintance and Baker, Proc. U. S. natn. Mus., 

51 : 361. 
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The description of the species by Quaintance and Baker appears 
to be complete. 

Host.-Acid lime (Citrus sp.) (Husain and Khan, 1945) and Murraya 
koenigii (new host record). 

Material examined.-Two cases mounted, on Murraya koenigii, Coirn­
batore, 17-3-1967, B. V David; two cases mounted, ·on Citrus sp. (acid 
lime), Madras, 25-7-1971, B. V David. 

Numerous pupal cases on dry leaves of Murraya koenigii and acid 
lime in the collections of the senior author. 

16. Aleurolobus moundi sp. n. 

(Plate I, & Text-fig. 12) 

Pupal casc.-Black with a marginal fringe of ~ax and whit€ powdery 
meal on dorswu; oval, 1.59-1.68 mm long and 1.36-1.40 mm .wide. 

Margin.-Crenulate; 7-8 crenulations in 0.1 mm. Paired anterior 
and posterior marginal setae 20-26 long. Thoracic tracheal pore areas 
not differentiated from margin; caudal tracheal pore not indicated. 

Dorsal surface.-Dorsum separated from submargin by a distinct 
suture-like line. The usual dorsal setae are small-a pair of cephalic 
setae 11 long, a pair of first abdominal setae 11 long and a pair of setae 
laterad of base of vasiform orifice, 1 7 long. A paif of submarginal 
minute' caudal setae on either side of caudal furrow. Transverse moult­
ing suture reaches the submarginal fold. Abdominal segme~ts with 
distinct sutures; second abdominal suture bends sharply to anterior 
and meets the first suture; eighth abdominal segment not distinctly 
trilobed, being typical of the genus. Seventh abdominal segment short, 
one-third of sixth segment; eighth almost twice the length of sixth. 
Paired submedian depressions evident on each abdominal segment. 
Sublaterally four pairs of min ute setal evident on abdominal segments 
3 to 6. Eye spots prominent. Submargin broad, one-quarter of over­
all width and with about ten pairs of minute setae, four pairs on cephalo­
thorax and six pairs on abdomen. Marginal teeth broadly rounded, 
with suture-like markings extending mesad across the submargin. Sub­
margin with a series of about 70 pores and porettes on each side. Both 
the submarginal area and dorsal disc are sparsely covered with pores 
and porettes. 

Vasiform orifice subcordate with transverse posterior margin; 
operculum thin, pointed posteriorly, filling the orifice and obscuring 
the lingula. Caudal furrow rather narrow, 195 long. 

Ventral surface.-All the four pairs of spiracles visible. Antenna 
extending upto prothoracic spiracle. Adhesive sac visible. Setae 
at base of legs and rostrum wanting. 

Holotype.-One pupal case mounted~ on Bassia sp., Madras, 
21-7-1971, B. V David. 

Para~ypes.-.Seven pupal cases on slides bearing the same details. 
[Paratypes deposited in the collection of the British Museum (Natural 
History), London and the Zoological Survey of India, Calcutta]. 

21 
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Numerous pupal cases on dry leaves of Bassia latifolia,. Coimbatore, 
7-11-1966, B. V David; on Bassia longifolia, Kovilpatti, 31-1-1967, 
B. V David. 

This species resembles Aleurolobus taonabae Q. & B. but differs from 
it in being bigger in size and in other details. 

This distinct species is named after Mr. L. A. Mound of the British 
Museum (Natural History), Commonwealth Institute of Entomology, 
London. 

Key to Indian Species of AleurC}lobus 

1. Pupal case \vhite; submarginal area with prominent setae. 
Pupal case black; submarginal area without prominent setae. 

2. Thoracic tracheal folds terminate in three rounded teeth.-. 
Thoracic tracheal folds not discernible. 

confusus sp. 11. 
2 
3 
4 

3 .. Pupal case 1.35 X 1.1 mm; margin with a short fringe of wax: and whiter tufts of 
wax from pores of tracheal folds; a pear-shaped wax: figure on dorsum of abdomen, 
from which run lines of wax along sutures to submarginal rim. marlatti (Quaintance) 
Pupal case 1.29 X I.fil mm; margin with a broad filamentous colourless fringe of 
wax and white waxy powder; submarginal fold indicated by waxy powder; 
cephalo-thorax: and abdomen again defined in wax:; six: radial lines of wax in abdo-

. men extend upto .submangjnal fold. .bidentatus Singh* 
4. Pupal case very e10ngate elliptical; 2.25 X 1.15 mm dense black; margin with a 

fringe of long snowy white wax: rods; dorsum sometimes dusted with white powdery 
meal. . barodensis (Maskell) 
Pupal case oval; 1.64 X 1.40 mm; marginal fringe of wax and white powdery meal 
on dorsum evident. . mound; sp. n. 

V. Genus Aleuromarginatus Corbett, 1935. 

Type species.-Aleurolnarginatu8 tephrosiae Corbett, 1935, Anll. Mag. 
nat, Hist., 16 (10): 246 

The species included in this genus are characterised by the 
following: Pupal case with a row of teeth with large marginal pores; 
submarginal area not separated from dorsal disc; thoracic and caudal 
pores· or combs absent though caudal fold may merely be indicated. 
Vasiform orifice cordate; operculum ~ndly trapezoidal -filling about 
half the orifice; lingula knobbed, exposed, included. 

17. Aleuromarginatus kallarensis sp. n. 

(Text-fig. 13) 

Pupal case.-Light brow~ with a marginal fringe of wax and deeper 
brown shades mid-dorsally; elliptic but slightly constricted at thorax 
and slig~tly emarginate posteriorly; 1.33-1.46 mm long and 0.75-
0.85 mm wide. Found on both surfaces of leaf. 

Margin.-Margin strongly toothed ·with a pore at base of each 
tooth; 13-14 teeth in 0.1 mm. Thoracic and caudal tracheal pores 
or combs absent. 

Dorsal surface.-Dorsum with deep brown shades medially along 
longitudinal moulting suture and on rhachis, along thoracic sutures 
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and laterad of rhachis. Dorsum sculptured with dotted markings. 
Dorsal setae 21 pairs, minute, blunt and apparently hooked, 11 pairs 
on cephalo-thorax, about 1 7 long; nye pairs submedially on abdominal 
segments 1,3-6, about 11 long; a pair laterad of base of vasiform orifice, 
14 long; a pair subdorsally at a level of second -abdominal segment; 
two pairs subdorsally caudal of vasiform orifice and a pair submargin­
a1Jy on either side of caudal furrow. Transverse moulting suture reaches 
submargin; rhachis discernible. Dorsal disc sparsely scattered with 
pores and .porettes. A series of submarginal pores and porettes, about 
44 pairs, very characteristic. Thoracic tracheal furrows absent; caudal 
tracheal furrow slightly indicated. Abdominal segment seven shorter; 
pockets distinct. 

Vasiform orifice cordate, longer than wide (69 X 56), lateral walls 
ridged; operculum broadly trapezoidal filling half the orifice (43 X 30) ; 
lingula setose, knobbed, bearing subapically a pair of setae, exposed, 
included. 

Ventral surface.-Ventral abdominal setae 19-25 long, 59 apart. 
Antenna slender, long, extending slightly beyond the prothoracic spi­
racle but not reaching base of mesothoracic leg. All the four pairs 
of spiracles visible. A minute seta at base of each of meso-and m~ta­
thoracic legs evident. Marginal setae arise ventrally. 

Hosts.-Pongatnia glabra and Pt~rolobium indicum. 

Holotype.-One pupal case moul1ted, on Pterolobiunl indicum, Kallar 
(Nilgiris), 4-9-1966, B. V David. 

Paratypes.-Twelve pupal cases mounted bearing the sa.me details; 
numerous pupal cases on leaves in the collections of the ~enior author, 
Sixteen pupal cases mounted, on Pongamia glabra, Coimbatore, 
31-10-1966, B. V David; numerous cases on dry leaves in collection. 
Thirty pupal cases mounted, on an unidentified Papilionaceous shrub, 
Tambaram (Madras), 4-1-1970, B. V David; numerous pupal cases 
on leaves in collection. [Para types deposited in the collecticn of the 
British Museum (Natural History), London and the Zoological Survey­
of India, Calcutta]. 

This species is quite distinct rom Aleuronlarginatus tephrosiae Corbett 
. in having a rhachis and a submarginal series of pores and porettes 
and in the structural details of ~arginal teeth and vasiform orifice. 

18. AleJlromarginatus tephrosiae Corbett, 1935 

(Text-fIg. 14) 

1935. Aleuromarginatus tephrosiae Corbett, 1935, Ann. Mag. nat. Hist., 16(10): 247. 
1940. Aleuromarg;natus indica Singh, Rec. Indian Mus., 42: 453-456, S)I12. n. 

The following additional description- is provided to the original 
description of the species by Corbett. 

Pupal case.-Length 1.26-1.30 mm. Width 0.78-0.85 mm. Found 
on both upper and lower surface of ILafiets of Tephrosia causing pits on 
ili~. .-



164 Records of the Zoological Survey of India 

Margin.-Margin strongly toothed with a pore at the base of each 
tooth. The large marginal pores have been erroneously referred to 
as a second row of teeth by Corbett. 

Dorsal surface.-Dorsal setae 21 pairs-II pairs on cephalo-thorax 
about 14 long; 10 pairs on abdominal region, 11-14 long (five pairs 
submedially on abdominal segments 1, 3-6; a pair laterad of base of 
base of vasiform orifice, 20 long; a pair subdorsally at a level of second 
abdominal segment, two pairs sublaterally caudal of vasiform orifice 
and a pair submarginally on eitheI side of caudal furrow. Trans­
verse moulting suture almost reaches the margin. Abdominal rhachis 
absent. 

Vasiform orifice cordate, 73 X 66; operculum wider than .long 
(50 X 28); lingula setose and blunt bearing terminally a pair of small 
setae, exposed, included. 

Ventral surface.-Ventral abdominal setae 36 long, 83 apart. Margi­
nal setae arise ventrally on small tubercles. All the four pairs of spira­
cles visible. Antenna slender, long, extending slightly beyo~d base 
of fore leg. A minuteseta at base of each of.meso-and metathoracic 
legs evident. 

Host.- Tephrosia purpurea (Rao, 1958). 

Distribution.-Hyderabad (Andhra Pradesh) (Rao, 1958); Bad­
nera (Maharashtra), Marudamalai (Coimbatorc), Sawyerpuram, Ney­
veli, Madras (Tamil Nadu) (new distribution records). 

Material e.tamined.-Three pupal cases mounted, on Tephrosia pur­
purea, Marudamalai, 22-10-1966, B. V David; three pupal ca.:>es m'Jun­
ted, on Tephrosia pur/Jurea, Madras, 15.9.1971, B. V David. Numerous 
pupal cases on leaves of Tephrosia purpurea, Sawyerpuram, 29.7.1969, 
B. V David. 

Mound (1965) has remarked that 'the characters given by Singh 
(1940) in his descritpion of A. indica do not separate this species from the 
type-species' An examination of the type of A. indicus Singh available 
with the Zoological Sur\tey of India, Calcutta, confirmrd that the species 
is a synonym of A. tephrosiae Corbett. 

Key to Indian Speies of Aleurotnarginatus 

1. Rhachis discernible; a series of submarginal pores and porettes evident .. 
kallarensis sp. n. 

Rhachis not discernible, a series of submarginal pores only evident. .. .. .. 
tephrosiae Corbett 

VI. Genus Aleuroplatus Quaintance and Baker, 1917 

Type species~-Aleurodes guercusaguaticae Quaintance, 1900, Bull. U.S. 
Bur. Ent., 8: 1-43 

Though this genus is not well defined at present, the species inclu­
ded in it are characterised by the absence of submarginal wax glands 
'and first abdominal setae, margin with a single row of teeth, thoracic 
tr~cQe~l folds ending in a co~b of teeth? anq vasifor~ orifi~e bejn~ 
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transversely elliptical, rounded or roundly quadrangu1ar, operculum 
filling one-third of orifice and obscuring th.e lingul,a. 

19. Alewr,oplatus :alcocld' (Pe,al, 1903) 

(Text.fig. 15) 

1903. Altu~ot1~f a/todd Peal, ,J. Asiat. Soc. Bt~gal, 72('2): '61-98. 
1931. Aleurop/atus a.lc()cki (Peal), Singh, Alem. Dept,. Agri,c •. , Indi,Q" Ent. Ser. -12(1 ): 19. 

The following ,additional notes are provided. 

Pupal case.-Lergth o, . .aO ... O.95mm. Width 0.58-0.72 nun. 

Margin.-Margin distinctly toothed with about 19 teeth in 0.1 mm. 
Paired anterior and posterior malginal st.tae about 19 long. Thoracic' 
tracheal combsend;ng in 6-8 teeth, distinct from marginal te,eth; caudal 
tracheal comb distinct with 7-8 teeth. 

Dorsal suiface.~Cephalic_ setae minute; setae on first .abdominal 
segment wanting; setae on eighth abdominal segm,ent on a tubercle 
laterad of vasiform orifice, 17-19 long. Caudal s,etae 33 .long. Vasiform 
orifice 41 long, 52 wide; operculum 22 lon,g, 25 wide; lin,gula concealed. 

Text.fig. 15. Aleuroplatus . ,a/c.ocki, A. Pupal case, B.VasifQrm 'orifice, C. pupal ca'ses 
on the undersurfac,e of Ficus Ttligiosa I,eaf. 

Ve,ntral s.uiface.-Ventral abdomin41 setae :25 long, 39 apart, placed 
cephalad of vasiform orifice. A small seta ,at the base of each of meso ... 
and metathoracic legs. Antenna not extending beyond th'e base of 
fore leg. A pair of minute setae at the base of rostr~~ levid:ent. All 
tJle four pairs of spiracles visible. 
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Hosts.-Ficus bengalensis (Peal, 1903), Ficus religiosa (Singh, 1931), 
Polyalthia longifolia and P. pelldula (new host record). 

Distributioll.-Calcutta (Peal, -1903); Pusa (Bihar) (Singh, 1931); 
Coimbatore and Madras (Tamil Nadu) (ne,v distribution records). 

Material examined.-Twelve pupal cases mounted, on Polyalthia 
10 ngifolia , Coimbatore, 11-11-1966, B. V David; one pupal case moun­
ted, on Polyalthia pendula, Coimbatore, 5-4-1967, B. V David; fortyfour 
pupal cases mounted, on Ficus religiosa, Madras, 31-7-1971, B. V David. 

20. Aleuroplatus mysorensis sp. n. 

-(Text-fig. 16) 

Pupal case.-Black, embedded in a transparent resinous substance; 
subelliptic; 0.78-1.08 mm long, 0.53-0.78 mm wide. Found on both 
surfaces of leaf. 

Margin.-Marginal· row of round( d teeth with a pore at base; 
18-19 teeth in 0.1 mm. Paired anterior and posterior marginal setae 
minute. Thoracic and caudal tracheal combs ending in a tooth; tooth 
narrower at base and wider at rounded apex; indented at caudal tra­
cheal comb area. 

Dorsal surface.-Cleared pupal case brown. A pair of cephalic 
setae and a pair of eighth abdominal setae laterad of base of vasiform ori­
fice minute; setae on first abdominal segment wanting. Transverse 
moulting suture runs posteriorly to the level of first abdominal suture 
and then bends sharply to anterior extending up to submargin. Abdo ... 
minal segments 1-7 with submedian depressions. Eye spot faintly 
indicated. Minute pores and porettes found scattered on dorsal disc. 
Minute setae are found scattered on subdorsum and submarginal area. 
Submargin with many short sutural lines running mesad from margin. 

Vasiform orifice rounded with a thickly chitinised rim bearing 
laterad of the base of orifice a pair of minute setae. Vasiform orifice 
surrounded by broken dark spots laterad and caudad arranged in circles. 
Operculum sub circular filling the orifice and obscuring the lingula. 

Ventral surface.-Antenna short not extending beyond the base 
of foreleg; all the four pairs of spiracles visible. 

Holotype.-One pupal case mounted, on an unide~tified tree, 
Babboor village (Karnataka State), 15-9-1969, B. V David. 

Paratypes.-Ten pupal cases mounted bearing the same details. 
[Deposited in the collections of the British Museum (Natural History), 
London and the Zoolog~cal Survey of India, Calcutta.] 

_ This species in general appearance resembles Aleuroplfltus. incisus 
Quaintance and Bak~r in the tracheal folds armed with an elongate 
tooth" but differs in the tooth being not situated in a distincr sinus, in 
1\ot possessing a long caudo-Iateral seta-e and in the ,shape of ~perculu~! 
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16,17,'19,20. (16) Aleuroplatus mysorensis sp. n. A.pupal case, B. Thoracic 
tracheal pore, C. Vasiform oifice; (17) Aleurotrachelus caerulescens, A. Pupal 
case, B. Margin, C. Vasiform orifice; (19) Pupal case of Aleurotrachelus 
multipapillus,. (20) Aleurotuberculatus cardomomi sp. n. A. Pupal case, B. Vasi­
form orifice and caudal trache~l pore. 

Key to I,,:dian Species of Aleuroplatus 

1. Pupal case black, embedded in a transpar'ent' resinous substance. . 2 
Pupal. case brown, embedded in a transparent resinous substance; thoracic and 
caudal tracheal combs provided 'With 4-9 teeth. .alcocki (Peal) 

2. Eye spots absent; thoracic and caudal tracheal combs with about seven long widely' 
separated teeth with minute ser.rations along their lateral margin .. . pectenserratus 

Singh* 

Eye spots indicated; thoracic and tracheal <;ombs with a distinct tooth.. . . 
. mysorensis sp. n. 

VII. GenuS Aleurotrachelus Quaintance and Baker, 1914 

Type species.-Aleurodes tracheifer Quaintance, 1900,. U. S. Dept .. Agr. 
Div. Ent. Bull. ·.Tech. Ser.,. 8: 1-64. 
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The important characteristic features of this genus are as follows: 
Margin of pupal case with two rows of teeth; dorsal disc not separated 
from submargin; a prominent central ridge on dorsum terminating 
cephalad in a more or less arrow-shaped figure. Vasiform orifice cor­
date; operculum subcordate nearly filling orifice; lingula usually hidden, 
,vhen visible, slightly expanded at tip. 

21. Aleurotrachelus caerulescens Singh 

(Text-fig. 1 7) 

1931. Aleurotrachelus caerulescells Singh, Mem. Dept. Agric. India, Ent. Ser., 12(1): 59. 

The following notes are provided to Singh's original description 
of the species. 

Pupal case.-0.85-0.86 mm long, 0.68-0.69 mm wide. 

Margin.-Thoracic and caudal tracheal pores or combs wanting. 
Margin with a double row of teeth, rounded, about 15 teeth in 0.1 mm. 
Paired anterior and posterior marginal setae, about 1 7 long. 

Dorsal surface.-The anterior part of mid~dorsal suture tuberculate. 
A pair of cephalic setae, 5-8 long; a pair of setae on the eighth abdominal 
segment cephalad of the orifice on tubercles, 8 long and a pair of caudal 
setae, 8 long. Papillae-like pores medially on abdominal segments 
1-6; submedially on segments 2-5; pores also found scattered on sub­
dorsum and along submargin. 

Ventral sUlface.-Ventral abdominal setae 19 long, 39 apart. All 
the four pairs of spiracles discernible. Antenna extending to prothora­
cic spiracle; a minute seta at base of meso- and metathoracic legs. 

Hosts.-Artocarpus heterophyllus (=A. integrifolia) (Singh, 1931) and 
Rosa sp. (Rao, 1958). 

Distribution.-Pusa, Bihar "(Singh, 1931); Hyderabad (Andhra 
Pradesh) (Rao, 1958) and Madurai, Coimbatore and Madras (Tamil 
Nadu) (new distribution record). 

Material examined.-Seven pupal cases mounted, on rose (Rosa sp.), 
Coimbatore, 11-11-1966, B. V David; six pupal cases mounted, on rose, 
Madurai, 5-2-1969, B. V David. Numerous pupal cases on <;try leaves 
in collection. 

22. Aleurotrachelus coimbatorensis sp. n. 

(Text-fig. 18) 

Pupal case.-Oval; 0.91-0.95 mm long, 0.71 .. 0.78 mm wide. 

Margin.-Margin with a double row of teeth, rounded, about 
20 teeth in 0.1 mm. Paired anterior and posterior marginal setae, 
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16-19 long. A pair of submarginal caudal setae, 61 long. Thoracic 
and caudal tracheal pores or combs or folds not indicatt:d. 

Dorsal surface.-Three pairs of dorsal setae evident-the cephalic 
setae 61 long, a pair submedially on metathorax, 52 long and the eighth 
abdominal setae laterad of vasiform orifice, 52 long. The anterior part 
of mid-dorsal suture with tuberculate markings. Cephalothorax with 
a longitudinal ridge on each side and the median abdominal rhachis 
with lateral folds characteristic. Minute papillae-like pores are found 
scattered on the dorsal disc and a few on submargin. 

H 
J 

8 

Text-fig. 18. Aleurotrachelus coimbatorensis sp. n. A. Pupal case, B. Vasiform orifice. 

Vasiform orifice sub circular with a sclerotized rim, the lateral sides 
ridged, floor of orifice with minute tubercles; 33 long and 39 wide. 
Operculum wider than long with the caudal end narrow and rounded; 
length 17 and width 22. Lingula hidden. 

Ventral surface.-Ventral abdominal setae 22 long, 36 apart. Pro­
and mesothoracic spiracles and anterior and posterior abdominal spira­
cles evident. Antenna not extending beyond fore leg. Setae at' base 
of legs and rostrum wanting. 

Host.-Jasminum auriculatum. 

Holotype.-One pupal cases on slide, Coimbatore,. Jasminum aurz­
culatum, 21-3-1957, S. K. David. 

Paratypes.-Seventeen pupal cases mounted bearing the same 
,details. [Deposited in the collections of the British Museum (Natural 
History), London and the Zoological Survey of .India, Calcutta.)] 

22 
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This species. closely resembles Aleurotrachelus caerulescens Singh, but 
differs in having a pair of dorsal setae submedially on metathorax and 
in the distribution of papillae-like pores on dorsum. 

23. Aleurotrachelus multipapillus Singh, 1932 

(Text-fig. 19) 

1932. Aleurotrachelus multipapillus Singh, Rec. IndIan Mus., 34: 81-88. 

Pupal case.-Light translucent yellow without any fluff, oval, female 
case 1.34 mm long and 0.91 nun wide, male case 0.98 mm long 
and 0.63 mm wide. Found on the undersurface of leaves. 

Margin.-Toothed with closely set rounded teeth, about 12-13 in 
0.1 mm. Paired anterior marginal setae 16 long, posterior marginal 
setae 21 long. Caudal setae submarginal, 16 long. Thoracic and 
caudal tracheal pores and folds not indicated. 

Dorsal surface.-Four pairs of dorsal setae evident-the first pair 
being longest, 60 long, disposed laterad of mouth parts; a pair of small 
setae of 18 long on each of meso- and metathorax; a pair of setae at base 
of vasiform orifice, 31 long. The anterior part of mid-dorsal suture 
tubel'culate. A median rhachis with folds characteristic of the genus 
evident. Minute papillae on sub dorsum and cephalic region distribu­
ted in a definite characteristic pattern as illustrated. One or two minute 
pores medially on rhachis and two or three pores on thoracic region 
seen. Submargin with a r.ow of minute pores numbering about 39 on 
one side. 

Vasiform orifice almost sub cordate with a sclerotized rim, 73 long, 
60 wide; caudal membrane and edge tub~rculate. Operculum more 
or less similarly shaped filling two-third of orifice. Swollen and setose 
part of lingula exposed; tip with two fine setae. 

Ventral surface.-Ventral abdominal setae 31 long, 62 apart. A 
seta, 3 long, at base of metathoracic legs. 

Host plant-Bamboo. 

Material examined.-Four female pupal cases and one male pupal 
case, on bamboo, Mallisery Estate near Kongode (Kerala State), 
27-9-1968, B. V. David. 

This species was first described. by Singh from specimens collected 
from Bambusa nan a in Syriam (Burma). This is a new addition to Indian 
Aleyrodidae. 

Key to the Indian Species of Aleurotrachelus 

1. A pair of small dorsal setae on each of meso- and meta thorax: submedially present. 
. • . . . . . • .. .. . .. • multipapillus Singh 
Dorsal setae on mesothorax: wanting but on metathorax may be present or absent. 2 

2. A pair of setae submedially on metathorax: evident. . co imbatorens is sp. n. 
Dorsal setae on metathorax absent. .caerulescens Singh 
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VIII. Genus Aleurotuberculatus Takahashi, 1932 

171 

Type sp3cies.-Aleurotuberculatu8 -gordoniae Takahashi, 1932, Rep. Dep~. 
Agric., Formosa, 59 : 20. 

The species included in this genus are characterised by the pupal 
case with crenulate margin, a row of submarginal papillae, fine gra .. 
nules or papillae on dorsum, faintly discernible thoracic tracheal folds, 
distinct or indistinct thoracic tracheal ,pores and distinct caudal tracheal 
fold and pore. Vasiform orifice subcordate, notched aJ posterior 
margln. 

24. Aleurotuberculatus ca.rdamomi sp. n. 
(Text-fig. 20) 

Pupal case.-White without any marginal w~x; elliptic; 0.78 mm 
long, 0.55 mm wide. Found on the under surface of leaves at 1-.3 cases 
per leaf. 

Margin.-Smoothly crenulate, 38-40 crenulations in 0.1 mm, 
rounded. Paired anterior and posterior marginal setae 5 long; Tra­
cheal pore regions distinct and notched internally. 

Dorsal surface.-Four pairs of setae evident-cephalic setae 189 
long, first abdominal setae 208 long, seta-e. on eighth abdominal" segment 
laterad of base of va,sifarm orifice minute, 5 long and caudal setae'.slib­
marginal 66 long. Dorsum with numerous minute tubercles and a row 
of minute tubercles on each of the first seven abdominal segments~ ,Ab­
dominal 'segment seven is not shortened medially. Submargin with 
about forty three pairs of broad papillae of va~iable sizes (10-13 X8-13) 
and distinctly isolated from each other. Transverse suture not reach .. 
ing margin, ends posterior to its mid-point. Subdorsal region without 
papillae. Vasiform orifice as long as wide (39 X 39), surrounded 'except 
on posterior end by a scleroti~ed ring: Posterior border of or~fice trans­
verse, notched internally! Operculum _about 29 wide and oc~upies 
about two-thirds of orifice; lingula concealed' with expanded round 
tip. Caudal furrow and folds distinct, 44 long and 26 wide at anterior, 
tapering to 13 at posterior. 

Ventral surface.-Smooth, Ventral abdominal setae at base of vasi .. 
form orifice, 11 long, 30 apart. Setae at base of legs absent. Anterior 
thoracic and anterior and pos'terior abdominal spiracles clearly visible. 

l-/ost plant.-Eletteria cardamomum (Cardamom). 

Holotype.-One pupal case mounted, on cardamom, Valpara~ 
(6000 feet), 16-4-1967, B. V David. 

Paratypes.-Two pupal cases mounJ:ed bearing the same details. 
[Deposited in the collections of the British Museum (Natural History), 
London and the Zoological 'Survey <;>f India, CalcuttiJ. 

Related to Aleurotuberculatu! 'lfthocarpi Takahashi, but differs in the 
presence of shallow emarginated tracheal pores, in the distribution of 
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tubercles on dorsum, and in the number and arrangement of submargi­
nal papillae. Also resembles A. melastomae Takahashi but differs con­
siderably in the presence of a row of submarginal large papillae. 

25. Aleurotuberculatus psidii (Singh), 1931 
(Text-fig. 21) 

1931. Aleurotrachelus psidii Singh, Mem. Dept. Agric. India, Ent. Ser., 12(1): 61-62. 
1958. Aleurotuberculatus psidii (Singh), Rao, Proc. 10th. into Gongr. Ent. (1956) 1: 331. 

Pupal case.-Pale white with little waxy secretion, suboval, broader 
cephalad, being widest at junction of thorax and abdomen, narrowing 
caudad. Vasiform orifice appears brownish. Length 0.75 mm, width 
0.43 mm. Found scattered singly on the under surface of leaves. 

Margin.-Finely crenulate and with paired anterior and posterior 
marginal setae, 13 long. Tracheal pores smooth, shallow emargina­
tions; posterior pore set in a deep cleft. Margin reflexed and visible 
intad of the arched line on subdorsum. 

Dorsal surface.-Paired setae evident-cephalic setae 65 long, first 
abdominal setae 75 long, small setae cephalad of vasiform orifice 18 
long and submarginal caudal setae on tubercles 44 long. The dorsal 
granulations are crescent and arrow-head shaped. A median abdomi­
nal ridge of 8-9 with brown pigmented tubercles with suture-like mark­
ings. Similar tubercles on cephal9thorax form an anchor-shaped 
figure. Colourless tubercles evident at 2, 1 and 2 on the pro-, meso­
and meta- thoracic legs respectively. Small contiguous arches in­
completely separates the submargin from the dorsal disc. 

Vasiform orifice sub-circular, rim chitinised, emarginate at poste­
rior, 44 long and 42 wide. Operculum similarly shaped, entirely cover­
ing the orifice and concealing the lingula. Caudal furrow 55 long, 
terminates in a semicircular pore. 

Ventral surface.-Ventral abdominal setae 8, 34 apart. -Anterior 
and posterior abdominal spiracles visible distinctly. No setae at base 
of legs. 

Host plant.-Psidium gUOJava (Guava). 

Distribution.-Pusa (Bihar) (Singh, 1931); Himayatnagar, Begum­
pet (Andhra Pradesh) (Rao, 1958); throughout Tamil Nadu (new dis­
tribution record). 

Material examined.-ll mounted specimens, on Psidium guaJava 
(Guava), Coimbatore, 9-3 ... 1967, B. V" David. 

26. Aleuro~uberculatus russellae sp. n. 
(Text-fig. 22) 

Pupal case.-White, with no secretion evident, elliptic, 1.01 to 
1.06 mm long-and 0.76 to 0.81 mm wide. Found on the undersurface 
,of· . leaflets , 
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Margin.-Finally crenulate, 25 crenulations in 0.1 mm; anterior 
marginal setae pointed, 18 long; posterior marginal setae pointed, 
13 long. Thoracic pores, combs or teeth not indicated; caudal margin 
with a deep cleft or indented. 
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Text-figs. 21-23, 25,(21) Aleurotuberculatus psidii A. Pupal case, "B. Throacic tracheal 
pore, C. Vasiform orifice; (22) Aleurotubercula'tus russellae sp. n. A. Pupal case 
dorsal surface, B. Ventral surface of thoracie, C. margin, D. Caudal tra­
cheal pore, E. Vasiform orifice; (23) Aleurotuberculatus takahashii sp. D. 

A. Pupal case, B. Thoracie pore, C. Vasiform orifice caudal tracheal pore, 
(25) Asterochiton cordiae sp. n., A. Pupal case, B. Thoracic tracheal pore, 
C. Vasiform orifice. 

Dorsal su1ace.-Dorsal surface completely granulated and "With 
four pairs of capitate setae-cephalic s~tae 16 long, ,first abdominal 
setae 16 long, eighth abdomh;tal setae cC1'>halad of vasiform orifice 13 
long and submarginal caudal setae 16 long. Thoracic transverse suture 
not "reaching the margin, abdominal segments distinct, pockets well 
indicated, not contiguous. A row of minute pores on submargin and 
on sub-dorsum evident. 



174 Records of the Zoological Survey of India 

Vasiform orifice is quite characteristic appearing more' or less 
rectangular, length 34 and width 47. Operculum wid.er than long 
(31 X 26) towards caudal end, constricted at half its length and some­
what rounded; nearly fills the orifice concealing the lingula. Caudal 
furrow distinct and ends in a deep cleft in the caudal margin; pore, 
teeth or comb absent. Length 96, \\Tidth (42) at caudal end of orifice 
and narrow (8) at caudal margin. 

Ventral surface.-Smooth with a pai}: of ventral abdominal pointed 
setae 13 long, 42 apart. Thoracic tracheal folds slightly discernible; 
caudal fold tuberculate throughout its length. Setae at base of legs 
absent. Anterior and posterior abdominal spiracles evident. 

Host plant.-An unidentified tree. 

Holot)pe.-One mounted specimen, on an unidentified tree, Val­
parai (6000 ft), 16-4-1967, B. V David. 

Paratypes.-Eight pupal cases mounted, bearing the same details. 
Deposited in the collections of the Systematic Entomology Laboratory, 
EntoIp,ology Researc,h Division, United States Department of Agri­
culture, Washington, the British Museum (Natural History), London 
and the Zoological Survey of India, Calcutta. 

This species is very distinct and unique in having capitate setae, 
in the granulation of dorsal surface and in the shape of the operculum. 
It resembles Aleurotuberculatus latus Takahashi in the possession of capi­
tate setae. 

This species is named,after Dr. Louise M. Russell of the Systematic 
Entomology Laboratory, Entomology Research Division, United States 
Department of Agriculture, Washington D. C. -

27. Aleurotuberculatus takahashii sp. n. 
(Text-fig. 23) 

Pupal case.-White/:without any waxy secretion, vasiform orifice 
light brown; suboval, broader cephalad, being widest at junction 
of thorax and abdomen, narrowing caudad, indented posteriorly. 
Female case iength 0.78 mm, width 0.56 mm. male case length 0.63 mm, 
width 0.43 mm. Found on the undersurface of leaves. 

Margin.-Finely crenulate, about 26 crenulations in 0.1 mm; mar­
gin at thoracic pore area straight without any crenulations. Paired 
anterior and posterior marginal setae, 13-21 long. 

Dorsal surface.-Four pairs of setae-cephalic capitate setae 39 long, 
first abdominal capitate setae 18 long, pointed setae on eighth abdomi­
nal segment laterad of base of vasiform-orifice minute, and submarginal 
caudal setae 26 long on small tubercles. Transverse moulting suture 
bends to anterior extending to submargin. Dorsum with tubercles 
and numerous granules. Tubercles evident on median- part of first 
six abdominal segments and larger tubercles on sublateral part of abdo­
men and cephalo-thorax. A row of papillae numbering about 50 on 
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submargin. Thoracic tracheal furrows not evident but caudal furrow 
wider at base and narrower at caudal end. 

Vasiform orifice as long as wide, lateral margins sclerotized, widely 
notched on hind margin. Operculum sub-circular, transverse cepha­
lad, covering most of orifice and concealing the lingula. 

Ventral surface.-Ventral abdominal setae 13 long, 36 apart. Ante­
rior and posterior abdominal spiracles seen. Thoracic tracheal folds 
broad and indicated faintly. Caudal tracheal fold with irregular mark­
ings. A niinute seta at base of each leg present. 

Host.-Cordia myxa. 

Holotype.-One pupal case mounted, on Cordia myxa, Madras, 
19-7-1971, B. V David. 

Paratypes.-Eight pupal cases mounted, bearing the same details. 
Pupal cases on dry leaves in collection. [Deposited in the col~ection 
of the British Museum (Natural History), London and the Zoological 
Survey of India, Calcutta.] 

This species resembles A./eurotuherculatus lithocarpi Takahashi, but 
differs in the capitate nature of anterior two pairs of dorsal setae and 
caudal setae and in the number of submarginal papillae. 

This species is named after late Dr. R. Takahashi. 

Key to Indian Species of Aleurotuberculatus 

1. Pupal case jet black; submargin with radial striations. . murrayae (Singh) 
Pupal case white; submargin without radial striations. 2 

2. Submargin with a row of papillae. 3 
Submargin without a row of papillae. 4 

3. Thoraci~_ tr~~heal P<?Xe distinct and notched; cephalic and first abdominal setae 
long ~nd pointed. /. . . . .. . ... .... cardamomi sp. n. 
Thoracic tracheal pore area straight without any crenulations; cephalic and first 
abdominal setae short and capitate..... . takahashii sp. n. 

4. ThGracic tracheal pore indicated by shallow emarginations.. .. 5 
Thoracic tracheal pore area not indicated, but tracheal fold evident; dorsal setae 
capitate. . russellae sp. n. 

5. Dorsum granulated; basal abdominal setae present. . . . .. .. .. .. 6 
Dorsum with ·a marked tassellation all over; first abdominal setae absent 

minutus (Singh) 
6. Dorsum with crescent and arrowhead shaped granulations; cephalothorax with 

distinct anchor-shaped tubercles; abdominal segments medially pigmented and 
tuberculate. . psidi i (Singh) 
Dorsum with sparse granules sublaterally; cephalo-thorax with 2 pairs of rounded 
tubercles; on abdominal segments 1. and 2 and rarely on 3 medially a tubercle evi­
dent. . hexcantha (Singh) 

IX. Genus Asterobemisia Trehan 1940. 

Type species.---Aleyrodes avellanae Signor~t, 1868 after Zahradnik, 
1961, Sh. ent. Odd. n'ar. Mtls. Praze, 34(593): 433-438. 

Pupal case elliptic, with margin finely crenulated; thoracic tracheal 
folds and combs indicated; <;a~dal fo.ld and comb present; seventh abdo­
minal segment shorter than sixth and eighth; vasiform orifice elongately 
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triangular; operculum semicircular; lingula stout, spatulate with a 
pair of long setae at tip, exposed and included. 

28. Asterobetnisia D10ringae sp. n. 
(Text-fig. 24) 

Pupal case.-White without any waxy secretion, broadly oval, 
1.46 mm long and 1.16 mm wide. Found on the lower surface of 
leaflets. 

Margin.-Margin irregularly clcnulate slightly emarginate at 
thoracic and caudal tracheal pore areas; tracheal comb slightly sclero­
tized and distinct than the marginal teeth. Paired anterior and poste­
rior marginal setae, 16 and 31 long respectively. 

Dors~l surface.-Four pairs of setae on dorsal s"l:lrface evident­
.cephalic setae 17 long, first abdominal setae 21 long, eighth abdominal 
'setae laterad of based of vasiform orifice 13 long and caudal setae 16 long. 
Transverse moulting suture bends to anterior extending to submargin; 
Abdominal segments fairly distinct, segment seven very short at the 
median part. Submargin with long furrows running mesad from mar­
gin. Dorsum and lateral part of abdominal segments granulated. A 
distinct rounded tubercle present on the median part of each of the 
first six abdominal segments. Eight pairs of minute setae at five pairs 
on the submargin of cephalic region and three pairs on the subdorsum 
of thoracic region and six pairs of minute setae on the subdorsum of 
apdomen evident; 13-21 long. Minute submarginal pores evident 

~l • 

Text-fig. 24. Asterobemisia moringae. sp. n. A. Pupal case, B. 'Thoracic tracheal pore, 
C. Caudal tracheal pore, D. Vasiform orifice, 
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In a row. Thoracic tracheal furrows indistinct; caudal tracheal furrow 
slender, a little longer than orifice, 208 long from caudal margin to 
apex of vasiform orifice 

Vasiform -orifice elongate, triangular and pointed apically; 165 long, 
99 wide at base; slightly sinuated at the lateral margin with about eight 
lateral ridges Operculum wider than long, 66 X 46, occupies one-third 
orifice. Lingula spatulate; stout, pointed at apex, with a pair of long 
setae, length 153, width at middle 26 and 8 at apex; exposed and in­
cluded. 

Ventral surface.-Ventral abdominal setae 47 long, 76 apart, located 
ventral to the lateral aspect of base of operculum. Thoracic tracheal 
fold long, narrow and faintly india ted with minute dots. Anterior 
and posterior abdominal spiracles distinctly visible. A pair of small 
setae (11 long) at base of rostrum seen. Setae at base of legs, wanting. 

Host.-Moringa oleifera. 

Holotype.-One pupal case'on slide, on Moringa oleifera, Coimbatore, 
17-4-1967, B. V David. 

Paratype.-Two pupal cases on a slide bearing the same details 
deposited·jn the collection of the British Museum (Natural History), 
London. 

Key to Indian SPecies of Asterobemisia 

1. Case broadly oval; six rOWlded tubercles on each of first six abdominal segments 
medially; minute setae 8 pairs on cephalo-thorax and 6 pairs sublaterally on abdo­
men in addition to usual 3 pairs of dorsal setae. . . moringae sp. n. 
Case elliptic; dorsum with 5 pairs of setae, 1 pair on thorax: and 4 pairs sublaterally 
on abdomen in addition to usual 3 pairs of dorsal setae. .leakii (Peal)* 

x. Genus Asterochiton Maskell 1878 

Typespecies .-Asterochiton aureus Maskell, 1878, Trans. New Zealand 
[nst., 11: 214. 

Dumbleton (1957) amended the generic description as follows: 
Pupal case medium sized, subelliptical to subcircular; margin with 
a row of teeth, dorsal disc may be separated from submargin; thoracic 
tracheal folds and combs and caudal tracheal comb present, caudal 
fold indicated; vasiform orifice subcordate, operculum transversely 
semicircular, subcordate or subtrapezoidal filling about half the orifice; 
lingula exposed and included. 

29. Asterochiton cordiae sp. n. 

(Text-fig. ~5) 

Pupal case. -White, with about sixty transparent waxy filaments 
radiating from margin and some wax middorsally on cephalo-thorax 
and abdomen and on subdorsum; vasiform orifice brown. Female 
pupal case 0.98 mm long, 0.63 mm wide; male pupal case 0.86 mm 

23 
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long and 0.52 mm wide; found on the lower surface of leaves. along 
veins and midrib, rare. 

Margin.-Crenulate; crenulations shortened at tracheal pore areas, 
slightly indented at caudal end. Paireq anterior and posterior marginal 
setae 22 .. 33 long. 

Dorsal surface.-Usual paired setae on dorsal surface evident­
cephalic setae (broken), first abdominal setae (broken), eighth abdomi­
nal setae laterad of base of orifice 14-22 long and submarginal caudal 
setae 36 lo~g. In addition a row of thick long pointed setae on sub .. 
dorsum at three pairs on cephalo-thorax and four pairs on abdominal 
segments 1, 4, 5 and 6, and two pairs submarginal towards caudal end 
evident, length varies from 25-55. Dorsal disc separated from sub­
margin by a faint fold. Transverse moulting suture bends to anterior 
extending to submargin. Abdominal segments distinct, seventh being 
medially shortened than the sixth. Pockets well developed and conti­
guous. Minute pores and porettes submedially a pair on each of the 
abdominal segments and scattered on dorsum. Submargin with a 
row of about 40 pairs of minute setae. Thoracic and caudal tracheal 
furrows indica ted. 

Vasiform .orifice subcordate with caudal end pointed, 53 .. 63 long, 
46-53 wide. Operculum similarly shap~d (33 .. 40 long, 40 .. 46 wide) 
filling half the orifice. Lingula with a pair of terminal setae, exposed, 
included. 

Ventral surface:-Ventral abdominal setae 25 lop.g, 39 apart. Thora­
_ci~ .. trac~e~J :folds distinct, 4alf the length dotted from base .of legs~ An­
tenna of female. 69 lo~g extending to base of meso thoracic .leg; ip.);Ilale 
l.38 lon.g ext~nding to middle of mesothoracic leg. All the four.pairs 

.. of spiracles and adhesive sac visible. A minute seta at base of each 
of meso-' and metathoracic legs, a pair of minute setae at base of rostrum 
seen. 

Host.-. Cordia myxa. 
I'· 

Holotype.-One pupal case mounted, on Cordia myxa Madras, 
'19 .. 7 .. 1971, B. V David. 

Paratypes.-Mounted specimens in the collections of the Systematic 
Entomology Laboratory, United States Department of Agriculture, 
Washington and the British Museum (Natural History), London. 

This species in general appearance resembles Asterochiton simplex 
(Maskell), but differs considerably in the number and arrangement 
of long thick setae on dorsal surface, in the presence of submarginal 
minute setae and pores and porettes on dorsal disc 'and in lingula pos .. 
sessing a pair of terminal setae. 

XI. Genus Bemisia Quaintance and Baker, 1914 

Type speci~s.-Aleyrodes inconspicua Quaintance, 1900, U.S. Dept. 
4gr. Div. Ent·. Bull. 8, Tech. ~er : .1-64 .. 
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This genus is characteristic in including species having an elongate 
triangular vasiform orifice , usually with an exposed triangular lingula 
tip. A series of subdorsal setae' are present which may be often over­
looked when small, but are occasionally long and stuut. 

30. Bemisia hancocki Corbett 
(Text-fig. 26) 

1936. Bemisia hancocki Corbett, froc. R. ent. Soc. London (B), 5: 18-22. 
1965. Bemisia hancocki Corbett, Mound, Bull. Br. Mus. nat. Hist. Ent., 17(3): 

140-142. 

Pupal case.-White without any waxy secretion, elliptic with hind 
end slightly indented, 0.95 .. 1.00 mm long and 0.66 mm wide. Found 
on both surfaces of leaflets of host plant. 

Margin.-Margin finely crenulate, slightly emarginat~ at thoracic 
and caudal tracheal pore areac; which are not discernibl~ in some speci­
mens. The teeth in the tracheal comb are slightly scletotized and dis­
tinct than the other marginal teeth. Paired ante'riot and posterior 
marginal setae, 13-16 long. 

Dorsal surface.-Paired setae on dorsal surface as follows: Cephalic 
setae 26 long, first abdominal setae 13 long, eighth abdominal setae 11 
long situated laterad of. base of vasiform orifice and calldal setae 16 long. 
Transverse moulting suture short. Abdominal segJ;1lents fairly distinct, 
segment seven very short at the median part. S~bmargin with furro'Ws 
running mesad from margin. Dorsum· with numerous granules and 
lateral part of abdominal segments also granulated. Distinct rounded 
tubercles larger than dorsal granules numbering aboli,t six pairs present 
laterad of abdominal segments and medially one on each of the first 
six abdominal segments. About eight pairs of rounded tubercles seen 
on the cephalo-thorax. Subdorsum with three pairs of minute setae 
on cephalo-thorax and five pairs of minute setae in a row on 'each side 
of posterior-'pai-t of. abdomen; 13-21" long. Thoracic tracheal .. furrows 
not indicated-; caudal furrow slender and as long as orifice, 74-77 long. 
Pockets well developed and not contiguous~ 

Vasiform orifice elongated, triangular and pointed caudad; slightly 
sinuated at the lateral margin with five lateral ridges. Length 122, 
width 91 at base and 21 at apex. Operculum sub-circular, wider than 
long, 65 X 43, narrowed ana. rounded apically; occupies one thiI d ori­
fice. Lingula stout, 104 long, spetulate, pointed apically (28 wide 
at middle and "5 at apex) with a pair of long setae, exposed and ,included. 

Veniral surface.-Ventral abdominal setae 26 long, 60 apart;· situa­
ted ventrally ju~t antericr to the caudal end Qf operculum. Thoracic 
tracheal fold long and faintly indicated with 'minute do,ts. A pair of 
minute setae present at base of rostrum. Anterior ami" posteri~r abdo­
minal spiracles evident. Setae at base of legs absent. 

Host plant.-Tephrosia purpurea. 

Material examined.-Eleven pupal cases mounted, on Tephrosia 
purpurea, Badnera (Maharashtra), 30-8-196.9, B. V David. -Two pupal 
cases, on Tephrosia purpurea, Madras, 15-9-1971, B. V David. 
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This species known so far from Western Mrica and is reported for 
the first time from India. 
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_Text-figs. 26-27. (26) Bemisia hancocki A pupal case, B. Thoracic tracheal pore, C. 
Vasiform orifice, (27) Bemisiajasminum sp. n. A. Pupal case, B. Vasiform 
oriqce, -
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31. BelDisia jasDlinuDl sp. n. 
(Text-fig. 27) 
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Pupal case.-White, flat, elongate oval, operculum brownish, 
slightly narrowed across thoracic folds, widest about mid--length, idented 
caudally. Waxy secretion scanty but case elevated slightly due to a 
narrow palisade all round the margin. Length 1.10 mm, width 
0.56 mm. Found along midrib and veins on the lower surface of leaves. 

Margin.-Crenulate; paired anterior and postericr marginal setae 
14 long and caudal setae arising on tubercles at the end of caudal ridges, 
83 long. Thoracic tracheal pore ending slightly emat ginate and dis­
tinct. 

Dorsal surface.-Dorsal setae minute-a pair of cephalic setae 8 long, 
a pair of first abdominal setae 5 long and a pair of eighth abdominal 
setae lataerad of base of vasiform orifice 5 long. A narrow raised tuber­
culate line defines the dorsal arEa running from cephalic 1 egion to a point 
level with the posterior end of vasiform orifice; length about 0.80 mm. 
A pair of long setae of 112 long arising at the chephalic terminal end of 
tuberculate line. The dorsal area between the tuberculatE lines slightly 
concave in the cephalic region continuing upto meso thoracic suture 
and in the abdominal region. The subdorsal area with minute rounded 
sculpturing and similar sculpturing in between the tuberculate line and 
the lateral part of abdominal segments. Transverse moulting suture 
slightly bends to a:1terior but does not reach margin. A tuberculate 
or toothed line anteriorly on mesothorax. A pair -of paramedian lobed 
depressed markings on metathorax and the abdominal segments 1 to 
7; seyenth abdominal segment shorter than sixth. Submargin radially 
striate and internally bound by a faint submarginal line; along this 
line a row of about 18 pairs of minute pores evident. Pockets well 
developed and contiguous. 

Vasiform orifice triangular; 83 long, 60 wide with slight folds late­
rally. Operculum sub cordate covering about half the length of orifice. 
Lingula setose, exposed, included, club-shaped, bears a pair of setae 
subapically. Two demarcated lines enclosing the orifice laterally con­
tinue to the caudal end forming tuberculate ridges enclosing a grooved 
area in between and bearing terminally the caudal setae; length of 
caudal ridge 76. The anal furrow is contained by the Iidges. 

Ventral surface.-Ventral abdominal setae 20 long" 36 apart. A 
pair of minute setae present at base of rostrum. Setae at base of legs 
absent. Anterior and posterior abdominal spiracles evident. 

Host.-Jas,mine (Jasminum sp.) 

Holotybe.-One case on a slide, Neyveli (Tamilnadu), on Jasmine, 
22-1-67, B. V David. 

Paratybes.-Two mounted slides bearing the same details deposited 
in the collections of the Entomology Research Division, V.S.D.A., 
~a)hington and the British MU3eum (Natural History), London. Four 
pup.ll ca~es on slides in the collections of the senior author. 
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This species resembles Bemisia helvi (Dumbleton) but differs con­
siderably in size, usual dorsal setae being minute, lateral tuberculate 
line reaching a point just to the level of caudal end of vasiform orifice, 
depressed markings on abdominal segments 1-7 and in the lingula being 
club-shaped and setose. 

32. BenUsia tabaci (Gennadius, 1889) 
(Text-fig. 27a) 

1889. Aleyrodes tabaci Gennadius, Ellenike Georgia (Greek Agriculture) (Athens): (1)-3. 
1900. A,leyrodes inconspicua Quaintance, U.S. Dept. Agr., Div. Ent., Tech. Sere 8: 28-29. 
1914. Bemisia inconspicua (Quaintance) Quaintance and Baker, U.S. Dept. Agr., Bur. 

Ent., Tech. Sere 27: 99-100. 
1928. Bemisia costa-limai Bondar, Aleyrodideos do Brasil (2nd Contrib.) : 27-29. 
1928. Bemisia signata Bondar, Aleyrodideos do Brasil (2nd contrib.) : 29-30. 
1928. Bemisia bahiana Bondar, 1928. Aleyrodideos do Brasil (2nd contrih.) 30-31. 
1929. Bemisia gossypiperda Misra and Lamba, Agr. Res. Inst. Pusa, Bull. No. 196: 7. 
1933. Bemisia hibisci Takahashi, DePt~ Agro Gov. Res. Inst. Formosa Rpt. 60: 17-18. 
1934. Bemisia gossyp;perda Misra and Lamba var. mosaicivectura Ghesquiere, Ann. 

de Gembloux (Bruxelles) , : 30-31. 
1934. Bemisia longispina Priesner and Hosny, Egypt. Min. Agr., Tech. and Scien. Service 

(Ent. sec.) Bul. 139: 6. 
1935. Bemisia goldingi Corbett, Ann. Mag. nat. Hist. (ser 10). 16: 249-250. 
1935. Bemisia nigeriensis Corbett, Ann. Mag. nat. Hist. (ser. 10) 16: 250-252. 
1936. Bemisia rhodesiaensis Corbett, Proc. R. ent. Soc. London (B) 5: 22. 
1936. Bemisia tabaci (Gennadius), Takahashi, Tenthredo, 1(2): 110-111. 

Bemisia tabaci· (Gennadius) is well-known as a pest of cotton, tobacco 
and cassava, and also as a vector of virus diseases of crops. It was es­
tablish~d by a few workers (loc. cit.) that in some 'aleyrodids considerable 
variations could occur in the structural details of setae, papillae, vasi­
form orifice, etc., in relation to hairy or glabrous nature of leaves of 
hosts, and as a result of detailed study a number of species of Bemisia 
were synonymised by Russell (1957). 

Hosts.-Abelmoschus esculentus, Achyranthes aspera, Brassica campestris 
(Mu~tard), B. campestris van. rapa (turnip), Brassica cleracea (cabbage 
and cauliflower), Citrullus colocynthis, Cleome viscosa, Clerodendron infortuna­
tum, Corchorus trilocularis, Cucumis melo, Euphorbia fJilulifera, Gossypium sp. 
(cotton), Lannia asplenifolia, Lippia geminata, Nyctanthes arbortristis, Physalis 
peruviana, Solanum melongena, S. tuberosum, S. xanthocarpum, Trewia nudiflora, 
Trichosanthes dioica (Misra and Singh, 1929); Saccharum oificinarum (Us­
man and Puttarudraiah 1955); Acalypha indica, Aristolochia labiosa, Datura 
fastuosa, Gauzuma' tomentosa, Ipomoea batatas, I. cairica, 'Lantana camara, 
Macuna cochinchinensis, Morinda tinctoria, Ocimum sanctum, Oryza sativa, 
Phyllanthus niruri, Rhynchosia minima (new records), Dolichos lab-lab, Gossy­
fJium arboreum and G. hirsutum.· 

Material examined.-Nineteen pupal cases mounted, on Cossypium 
hirsutum, Rajapalayam, 8-6-1966, D. S. Aaron; five pupal cases mounted, 
on Physalis peruviana, Coimbatore, 25-10-1966; I. P. Janaki; two pupal 
cases mounted, on Achyranthes a~era, Coimbatore, 18-11-1966, B. V 
David; two pupal cases mounted, on Acalypha indic~, Coimbatore, B. V 
David; seven pupal cases mounted, on Rhynchosia minima Coirn­
batore, 22-11-1966, B. V David; eight pupal cases mounted, on Ocimum 
sanctum, Coimbatore, 13-3-1967, B. V David; two pupal cases mounted, 
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on Datura fastuosa, Coimbatore, 25-3-1967, B. V David, three pupal 
cases mounted, on Ipomoea cairica, Coimbatore, 30-3-1967, B. V .. David; 
eighteen pupal cases mounted, on Aristolochia labiosa, Coimbatore, 
3-4-1967, B. V David; four pupal cases mounted, on Lantana camara, 
Coimbatore, 5-4-1967, B. V David; six pupal cases mounted, on Phyllan­
thus niruri, Coimbatore, 5-4-1967, B. V David; six pupal cases mounted, 
on Gossypium arboreum, Coimbatore, 25-4-1967, B. V David; three pupal 
cases mounted, on Macuna cochinchinensis, Coimbatore, 25-7-1967, B. V 
David; two pupal cases mounted, on Ipomoea batatas, 1-9-1967, B. V 
David; twenty-seven pupal cases mounted, on Dolichos lab-lab, Vellore, 
5-10-1969, ~V David; twelve pupal cases mounted, on Oryza sativa, 
Kayarambedu (Madras), 21-8-1970, B. V David; fifteen pupal cases 
mounted, on Gauzuma tomentosa, Madras, 19-7-1971, B. V David; four­
teen pupal cases mounted, on Morinda tinctoria, Madras, 21-9-1971, 
B. V David; five pupal cases mounted, on Solanum melongena, Madras, 
4-10-1971, B. V David. 
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Text-fig. 27a. Host related variation in the pupal case of Bemisia tabaci from A. Oryza 
sativa, B. Gauzuma tomentosa, C ~Arist(Jlochia, labiosa. 
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On Achyranthes aspera the aleyrodid has been found to cause beautiful 
scarlet red irregular patch-like galls on the undersurface of leaves and 
the aleyrodid larva remains in a clear area inside the pitted surface. 

Key to Indian Species of BeDlisia 

1. Case elongately elliptic with scanty waxy secretion, dorsum with a pair of sublateral 
longitudinal tuberculate lines rlUlning all along the length of body bearing 
long setae.. .3 

Case not elongately elliptic, without any waxy secretion, sublaterallongitudillal 
tuberculate lines absen t . 

2. Elongate dorsal s~tae vary in number (including usual 13 pairs dorsal setae) from 
none to seven pairs depending upon the hairy or glabrous nature of leaf of 
host plant.. . tabaci (Gennadius) 

Dorsum with 8 pairs of setae-3 pairs on cephalothol'ax and 5 pairs sublaterally 
on abdomen in addition to usual 3 pairs of dorsal setae. . hancocki Corpett 

3. Sublateral tuberculate line with four pairs of setae. . . .giffardi (Kotinsky)· 
Sublateral tuberculate line terminating in a pair of long setae at cepbalic end .. 

. jasminum sp. n. 

XII. Genus Dialeurodes Cockerell, 1902 

Type species.-Aleyrodes citri Ashmead, 1885, Florida Dispatch. ns., 11 
(ex Quaintance and Baker, 191 7). 

The species included in this genus are characterised by their pupal 
cases possessing ,well developed tracheal pores usually with internal 
teeth and tracheal folds with many fine tubercles. Vasiform orifice 
small, often with a row of teeth within its caudal ~rgin; lingula con­
cealed. Seventh abdominal segment equal in length to sixth; sub­
marginal papillae wanting. 

33. Dialeurodes arDlatus sp. n. 
(Text-fig. 28) 

Pupal case.-Pale brownish, oval, slightly constricted at thoracic 
pores without any waxy secretion; 1.58 mm long, 1.21 mm wide. Found 
on the lower as well as upper surface of leaflets of Azadirachta indica. 

Margin.-Irregularly crenulate with paired anterior and posterior 
marginal setae of 13-21 long. Thoracic and caudal pores distinct and 
invaginated without any comb or teeth. 

Dorsal surface.-Dorsum with three pairs of setae-cephalic setae, 
8 long; first abdominal setae, 18 long and eighth abdomip.al setae cep­
halad of vasiform orifice, 13 long. A pair of minute submarginal caudal 
setae on either side of caudal pore. Subdorsum with a series of minute 
setae, 5 long-four pairs of setae an terior to thoracic tracheal furrows, 
two pairs of setae in between thoracic tracheal furrows and thoraco­
abdominal suture, and eight pairs on either side in the abdominal region. 
Transverse moulting suture not reaching margin, bends to anterior; 
abdo~nal segments, distinct; submargin with radial striations. 

Vasiform orifice subcordate; 91 long, 88 wide; its posterior lateral 
inner margin with a row of ridges.. Operculum similarly shaped, broad 
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cephalad and slightly constricted at half of its length; caudal end setose; 
78 long and 65 wide at base; fills almost the orifice obscuring the lingula. 
Caudal furrow narrow and distinct, length from caudal end of orifice 
to pore 232. 

Ventral surface.-A pair of ventral abdominal setae cephalad of 
vasiform orifice, 16 long, 73 apart. Thoracic and caudal folds distinct 
with small tubercles, caudal fold broader, dotted; thoracic fold with 
tubercles from pore to base of pro- and meso thoracic legs; antenna! 
tips reaching a little behind the base of meso thoracic legs. Mesothora­
cic, first abdominal and posterior abdominal spiracles are distinctly 
visible. Towards the inner aspect of each of the legs a stout spine, 13 
long, present which is a distinctive feature. A seta, 8 long, present 
at the base of each of meso- and metathoracic legs. In the mesothorax 
cephalad of the basal seta another smaller seta, 3 long, present. 

Host plant.-Azadirachta indica (Neem~. 

Holotybe.-One specimen mounted, on Azadirachta indica (Neem), 
Coimbatore, 5-11-1966, B. V David. 

Paratypes.-Seven specimens mounted bearing the same details. 
[Deposited in the collections of the Zoological Survey of India, 
Calcutta.] 

Pupal cases on leaflets in writer's collections, on Azadirachta indica, 
Coimbatore, 28-10-1966· and 4-12-1966, B. V David. Material of 
the latter in the collections of the British Museum (Natural History), 
London. 

This species in general resembles Dialeurodes bassiae sp. n., but 
differs in the arrangement of fourteen pairs of minute subdorsal setae, 
in having the thoracic tracheal folds dotted and in the absence of waxy 
markings on dorsum. Further, this species is easily separated from the 
other known Indian species by the presence of a st~ut spine on the inner 
aspect of each of the legs. 

34. Dialeurodes bassiae sp. n. 
(Plate II; Text-fig. 29) 

Pupal case.-Light brownish, roundly elliptic, devoid of any waxy 
secretion, 1.56-1.63 long, 1.25-1.30 mm wide. Infects both surfaces 
of leaves but predominant on the under-surface. 

I 

Margin.-Crenulate, 17 crenulations in 0.1 mm; thoracic and 
caudal tracheal pores small, smooth with a distinct chitinised rim. Paired 
anterior and posterior marginal setae 19-25 long. 

Dorsal surface.-Three pairs of dorsal capitate setae-cephalic 
setae 8 long, first abdominal setae 11 long and eighth abdominal setae 
laterad of base of vasiform orifice 8 long; a pair of caudal submarginal 
capitate setae 8 long; fourteen pairs of subdorsal capitate setae 5-8 long 
-four pairs on cephalic region, four pairs on thorax and six pairs on 
abdomen; some pupal cases· from the undersurface of leaf with a few 

24 



186 Records 0..( the Zoological Survey of India 

subdorsal normal short capitate setae elongated into pointed slender 
hair-like setae of 25r83 long. Dorsal disc with wavy markings and 
clear dot-like pores sparsely distributed all over. Thoracic tracheal 
furrows indicated; caudal tracheal furrow fairly distinct. 
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Text-figs. 28-30. (28) Dialeurodes armatus sp. n. A. Pupal case, B. Vasiform orifice; 
(29) Dialeurodes bassiae sp. n. A. Pupal case, B. Thoracic tracheal pore, 
C. Vasiform orifice, D. Caudal tracheal pore, E. Pupal case with elongated 
setae from undersurface of leaf; (30) Dialeurodes cardamomi sp. n. A Pupal 
case, B. Thoracic tracheal pore, C. Caudal tracheal pore. D. Vasiform 
orifice. 
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Vasiform orifice subcircular with cephalic margin straight; wider 
than long, 47 X 33. Operculum similarly shaped, wider than long, 
33 X 25, covering the orifice obscuring the lingula. 

Ventral rurface.-Ventral abdominal setae pointed, 19 long, 36 apart. 
All four pairs of spiracles visible. Thoracic and caudal tracheal folds 
not dotted or tuberculate. A minute seta of 8 long at base of meso- and 
meta thoracic legs; setae at base of rostrum wanting. 

Host.-Bassia latifolia and B. longifolia. 

Hololybe.-One pupal case mounted, on Bassia longifolia, Madras, 
31 .. 7-1971, B. V David. 

Paratybes.-Sixteen pupal cases mounted bearing the same, details. 
Numerous pupal cases on leaves in collections-on Bassia latifolia, Coim .. 
batore, 7-11 .. 1966, B. V David; on Bassia longifolia, Kovi1patti, 
31-1-1967, B. V David. [Deposited in the collections of the British 
Museum (Natural History), London and the Zoological Survey of India, 
Calcutta]. 

This species in general appearance resembles Dialeurodes hexouncta 
Singh, but differs considerably in size, number and arrangement of 
setae on dorsal surface. 

35. Dialeurodes cardamomi sp. n. 
(Text-fig. 30) 

Pupal case.-Pale white, without any secretion of wax; elliptic, 
thin and flattened; 1.58 mm long, 1.22 mm wide. Found on the under­
surface of leaf. 

Margin.-Not toothed but slightly crenulate, 18 crenulations in 
0.1 riun. Paired pointed anterior and posterior margin'al setae, 21-23 
long. Thoracic and caudal pores distinct and invaginated without 
any comb or teeth; pore not closed. 

Dorsal surface.-A pair of cephalic capitate setae, 10 long and a 
pair of eighth abdominal capitate setae, 8 long, caudad of vasiform ori­
pce. Setae on first abdominal segment absent. Dorsal disc with nume­
rous very short rounded papillae. Fourteen pairs of capitate setae, 
10-13 long, arranged in a row on subdorsum. Submargin with radial 
striations extending from n;larginal crenulations. Thoracic transverse 
suture not reaching margin but bends to anterior; abdominal segments 
distinct. 

Vasiform orifice small, subcordate, as long as wide (52 x52), 
rounded on- the hind margin. Operculum wider than long; 36 x29, 
narrower at the distal part, 13 wide, covers over half the orifice exposing 
a little of setose lingula tip. Caudal furrow distinct and 'narrow; length 
from caudal end of orifice to caudal pore 265. 

Ventral surface.-A pair of ventral abdominal pointed setae, 21 long, 
49 apart. Thora,cic tracheal folc\s faintly discernible. First abdominal 
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and posterior spiracles evident. Tip of antennae reaching base of pro­
thoracic legs; a minute seta 16 long, at base of each of meso- and meta­
thoracic legs; Cephalad a little above of the metathoracic leg seta another 
minute seta is present. 

Host plant.-Eletteria cardamomum (Cardamom). 

Holotybe. One pupal case mounted, on cardamom, Valparai, 
16-4-1967, B. V David. 

This species resembles Dialeurodes tetrastigmae Takahashi in possess­
ing dorsal papillae, capitate setae on dorsal disc and pointed marginal 
setae but differs in the absence of chitinised irregular sculptures in the 
caudal fold and closed thoracic tracheal pores with four rounded chiti­
nised teeth. 

36. Dialeurodes dissiDliH,s Quaintance and Baker, 1917. 

1917. Dialeurodes (Dialeuronpmada) dissimilis Quaintance and Baker, Prot. U.S. natn. 
Mus., 51: 424. 

The following additional description is provided to the description 
of the species by Quaintance and Baker. 

Pupal case.-0.771-0.772 mm long; 0.612-0.613 mm wide. 

Margin.-M~rginal setae 14-28 long. 

Dorsal surface.-Cephalic setae 5-8 long; first abdominal setae 
14 long; eighth abdominal setae 11 long. Pockets contiguous. Vasi­
form orifice longer than wide (39 X 36); operculum wider than long 
(22xI9). 

Ventral surface.-Ventral abdominal setae 17 long, 33 apart. Ven­
ter of case with circular markings. All the four pairs of spiracles yisible. 
A seta of 8 long at base of each of meso- and meta thoracic legs. 

Host.-· Ixora sp. (Singh, 1931); Pavetta sp. (new host record). 

Distribution.-Pusa (Bihar) (Singh, 1931); Madras (Tamil Nadu) 
(new distribution record) . . 

Material examined.-Five pupal cases mounted, on Pavetta sp., 
Madras, 31-7-1971, B. V David. 

37. Dialeurodes distinctus sp. n. 
(T~xt-fig. 31) 

Pupal case.-Pale brown without any waxy secretion; oval; 
2.08-2.12 mm long, 1.69-1.89 mm wide; found on the undersurface 
of leaves. 

Margin.-Margin with a row of rounded teeth, 10 teeth in 0.1 mm. 
Paired anterior and posterior marginal setae are small, 14-17 long. 
Thoracic and caudal tracheal pores distinct .arid slightly invaginated, 
more or less closed. Caudal.setae not discernible. 
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Dorsal surface.-Usual three pairs of 'dorsal setae evident but very 
minute; eighth abdominal setae laterad of base of vasiform orifice-. 
Dorsum with very small pores and porettes distributed all over. Thora­
cic and caudal tracheal furrows visible. A distinct narrow transparent 
patch on cephalothorax demarcates subdorsum and dorsum. The 
transverse moulting suture runs to posterior and then bends to anterior 
extending upto subdorsum. Abdominal segments distinct, pockets 
well developed but not contiguous. 

Vasiform orifice small, sub circular , 22 long and 30 wide; caudal 
edge and lateral walls ridged or tuberculate. Operculum trapezoidal, 
transverse cephalad, I 7 long, 25 broad, nearly filling the orifice and 
obscuring the lingula. 

Ventral surface.-Ventral abdominal setae 28 long, 56 apart. Meso­
thoracic, anterior abdominal and posterior abdominal spiracles visible. 
Antennae slender and long extending upto base of mesothoracic legs. 
Thoracic and caudal tracheal folds distinct with minute tubercles. A 
small seta at base of each of meso- and metathoracic legs. . Setae at 
base of rostrum absent. 

Host.-Elaeodendron glaucum. 

Holotype.-One pupal case mounted, on Elaeodendron glaucum, 
Coimbatore, 7-4-1969, B. V David. 

Paratypes.-Ten pupal cases mounted bearing the same details. 
Pupal cases on dry leaves in the collections of the senior author. 

This species in general appearance resembles Dialeurodes radiilinealis 
but distinct in the margin being toothed, in the structural details of 
vasiform orifice and in the pattern of the transparent area demarcating 
dorsum from subdorsum in the cephalic region. 

38. Dialeurodes eugeniae (Maskell) 

1896. Aleurodes eugeniae :r..-taskell, Trans. N. ~ealand Inst., 27: 430. 
1917. Dialeurodes (Rusostigma) eugeniae (?\U..skell), Quaintance and Baker, Proc. U.S. 

Nat. Mus., 51: 421. . 
1931. Dialeurodes eugeniae (Maskell), Singh, Mem. Dept. Agric. India, Ent. Ser., 12(1): 

24. 

The following notes are added to the description of the species 
provided by Singh (1931). 

Pupal case.-l.86-1.96 nun long, 1.56-1.69 mm wide. The dorsal 
disc area of the specimens mounted somewhat darker. 

Margin.-Anterior and p0sterior marginal, setae 14 .. 17 long. 

Dorsal surface.-Paired cephalic, first .. abdominal and eighth abdo­
minal s~tae 11 long. Setae on dorsal disc -and submargin 8 long. Vasi­
form orifice 63 long, 55 wide; operculum 36 long, 44 wide. 

Ventral surface.-Ventral abdominal setae 22-25 long, 58-61 apart. 
A seta of 22 long at base of meso- and met~-thoracic legs evident. 
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Host.-Syzigium jambolanum (Singh, 1931); Eugenia sp. 

Material examined.-Eleven pupal cases mounted, on Eugenia sp., 
Saklaspur (Karnataka), 31-3-1969, B. V David. 
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Text-figs. 31-32. '(31) Dialeurodes distinctus sp. n. A Pupal case, B. Vasiform orifice 
(32) Dialeurodes indicus sp. n. A. Pupal case, B. Thoracic tracheal pore, 
C .. Margin, D. Caudal tracheal pore., E. Vasiform. Orifice. 
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39. Dialeurodes indicus sp. n. 
(Text-fig. 32) 

191 

Pupal case.-Pale white, oval; 2.02-2.09 mm long, 1.59-1.76 mm 
wide. Found on the lowe'r surface of leaves. 

Margin.-Broadly crenulate with rounded teeth, 13-14 in 0.1 mm. 
Paired anterior and posterior marginal setae 19 long on tubercles. Tho­
racic and caudal tracheal pores quite distinct, invaginated, more or 
less closed, without any teeth-like projections. 

Dorsal surface.-Paired setae on cephalic region and on the eighth 
abdominal segment cephalad of base of vasiform orifice very minute; 
setae on the first abdominal segment absent; caudal setae minute on 
either side of caudal pore. Thoracic tracheal furrow not discernible; 
caudal furrow with reticulate markings. Dorsum and submarginal 
area with papillae like pores and porettes found scattered all over except­
ing the submedial part of cephalothorax and abdomen; a pair of pores 
on the median area of abdominal segments 1,-6. A narrow transparent 
area demarcating submarginal area and dorsum in cephalothorax. 
Transverse moulting suture short. Abdominal seglnents d~stinct. 
Pockets well developed but not continguous. 

Vasiform orifice small, suJ:?cordate, wider,than long, 63 X 55; lateral 
walls of orifice lacking ridges or tubercles. Operculum similar shaped 
but caudad narrowed and transverse; wider than long, 52 X 41; filling 
the orifice and obscuring the lingula. 

Ventral surface.-Ventral abdominal setae 25 long, 55 apart; cep­
halad of base of orifice. All four pairs of spiracles visible. Antenna 
extends to base of meso thoracic leg. A 'seta at base of each of meso­
and metathoracic legs distinct. Thoracic and caudal tracheal folds 
with minute tubercles. 

Host.-Syzigium jambolanum. 

Holotype.-One pupal case mounted, on Syzigium jambolanum, 
Coimbatore, 8-10-1967, B. V David. 

Paratypes.-Pupal cases on leaves in collection; mounted speci­
mens deposited in the collections of the Systematic Entomology Labora­
tory, Entomology Research Division, United States Department of 
Agriculture, Washington, the British Museum (Natural History), 
London and the Zoological Survey of India, Calcutta. 

This species in general appearance resembles Dialeurodes pallida 
Singh, but differs in size, in both thoracic and caudal tracheal folds 
being tuberculate and in the absence of subdorsal spines. 

40. Dialeurodes ixorae· .Singh, 1931. 
(Plate III; Text-fig. 33) 

Dialellrodes ixorae Singh, 1931, Mem. Dept. Agric. India, Ent. Ser., 12(1): 38. 

The following notes are added to the description of the species by 
Singh. 
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Pupal c~e.-Oval, anterior part slightly narrowing with constric­
tions at thoracic and caudal tracheal pores. Length 1.05 mm; width 
0.87 mm at the broadest point at the level of the third abdominal 
segment. 

Margin.-Paired anterior and posterior marginal setae 18-26 long; 
12 pairs of marginal setae 23-26 long-five pairs cephalad of thoracic 
tracheal pores and seven pairs caudad of it.-

Dorsal surface.-Three pairs of dorsal setae-cephalic setae 31 long, 
first abdominal setae 42 long and eighth abdominal setae laterad of 
vasiform orifice 26 long. A row of minute papillae-like wax pores 
evident on periphery of dorsal disc on each side which is very charac­
teristic of the species. Caudal setae submarginal, 26 long. 

Vasiform orifice oval, 41 long, 39 wide; operculum 25 wide and 
22 long with cephalic margin transverse. 

Ventral surface.-Ventral abdominal setae laterad of base of vasi­
form orifice, 10 long, 42 apart. All the four pairs of spiracles visible. 
Antenna with its finger-like terminal and slightly protruding beyond 
base of fore leg. Thoracic and anal tracheal folds distinct, dotted and 
terminating in small invaginated pores on margin. Meso- and meta­
thoracic legs each with a small seta at base of leg. Venter reticulated. 

Host.-Ixora coccinea (Singh, 1931) and Mimusops hexandra (Rao, 
1958). 

Distribution.-Madras (Tamil Nadu) (Singh, 1931); Hyderabad 
(Andhra Pradesh) -(Rao, 1958). 

_ Material examined.-Fortyfour specimens mounted, on an unidenti-
fied shrub, Kayarambedu (Madras), 6-.3-1971, B. V David. Numerous 
cases on leaves of Ixora sp., Thanjavur, 1-6-1969, B. V David; on Ixora 
coccinea, Madras, 4-1-1970, B. V David. 

The upper surface of.leaves of the unidentified shrub with D. ixorae 
are invariably infested with Rhachhispora trilobitoidea (Quaintance and 
Baker) along the midrib and veins in rows. 

41. Dialeurodes kirkaldyi (Kotinsky), 1907 
(Plate II) 

1907. Aleyrodes kirkaldyi Kotinsky, Bd. Comm. Agrie. and Forestry, Div. Ent., Hawaii, 
Bull., 2: 95. 

1914. Dialeurodes kirkaldy,~ (Kotinsky), Quaintance and Baker, U. S. Dept. A.grie., 
Bur. Ent., Tech. Ser. 27(2): 98; 1917, Proc. U.S. natn. Mus.S 1: 416. 

1934. Dialeurodes kirkaldyi (Kotinsky), Priesner and Hosny, Ministry of Agrie., Egypt. 
Tech. and Sci. Service, Ent. Sect., Bull. No. 139: 2. 

This species, well known as a serious pest of jasmine the world over, 
is also found in South India causing serious damage to this flowering 
shrub. 

The following additional notes are provided to the description 
of the species by Quaintance and Baker. 

Dorsal surface.-A few minute pores scattered on dorsal disc. 
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Ventral surface.-Ventral abdominal setae 14 long, 28 apart. Ante­
nna slender, finger-like tip extending slightly beyond base of foreleg; 
a minute seta at base of meso- and meta thoracic legs. All the four 
pairs of spiracles visible. 

Host.-Jasminu~ auriculatum (David, 1958) . 

Distribution.-Coimbatore '(David, 1958) and throughout Tamil 
Nadtu. 

Material examillt1d.-Fourteen pupal cases mounteQ., on ja~mine, 
Coimbatore, 11-11-1966, B. V David; three pupal cases mounted, 
on jasmine, Neyveli, 22-1-1967, B. V David. Numerous pupal cases 
on leaves in collection. 

Key to Indian Species of Dialeurodes 

1. Pupal case bluish black or jet black.. . 2 
3 Pupal case not bluish black or jet black .. 

2. Pupal case bluish black; dorsum with clear .transparent dots, subdorsum with 9 
pairs of spines; tracheal pore with 14-16 rounded teeth; thoracic and caudal 
tracheal folds spil1ulose. . eugeniae (Maskell) 

Pupal case jet black; dorsum reticulately sculptured; thoracic.tracheal pores minute, 
circular, rimmed.. .rotunda Singh* 

3. Margin of pupal case toothed. 4 
?v[argin of pupal case crenulate or entire.. 5 

4. Pupal case pale white; thoracic folds terminating on ~rgin in shallow. concavities; 
operculum roundly sub-cordate with its distal end setose projecting a short 
distance beyond the edge of orifice; anal tracheal fold tuberculate ending 
in an indentation.. .fletcheri Singh* 

Pupal case pale brown; thoracic and caudal tracheal pores distinct; ·slightly in­
vaginated, more or less closed; a distinct narrow transparent patch on cephalo­
thorax demarcating. subdorsum and dorsum; operculum trapezoidal obscuring 
lingula. . ........ distinctus sp. n. 

5. Margin with 12 pairs of setae (exc I uding usual 2 pairs). . . . 6 
Margin with only 2 pairs of usual setae. 7 

6. Pupal case with thick bands of white waxy fluff; dorsum with a single roW of minute 
papillae-like pores. . ixorae Singh 
Pupal case free from waxy exudation except a short filament from each af tracheal 
pores; dorsum with a group of closely set papillae like structures. . ... 

. .dissimilis Quaintance & Baker 

7. Tracheal folds tuberculate or dotted or with semicircular markings.. 10 
Tracheal folds not showing the above. 8 

8. Dorsal disc without rounded papillae. ." ..... ................ .... 9· 
Dorsal disc with rounded papillae; 14 pairs of subdorsal capitate setae of which 
7 pairs on abdominal region.. . cardamom; sp. n. 

9. Dorsal disc with wavy markings; 14 pairs of subdorsal setae of which 6 pairs on 
abdomen. . .......... hassiae sp. n. 
Dorsal disc ",,·ith somewhat crescentic suture-like chitinous markings; setae on sub­
dorsum, cephalic region..and first abdominal segment wanting. . vulgaris Singh * 

10. Either thoracic tracheal folds only dotted or caudal tracheal fold only with semi-
circular markings.. '" 11 
Thoracic and caudal tracheal folds dotted: . 12 

II. Thoracic tracheal folds only dotted; dorsal disc without circular pores; subdorsal 
setae 14 pairs; inner aspect of each leg with a· thick pointed spine. armatus sp. D. 

25 
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Caudal tracheal fold only with semicircular markings; dorsal disc with a. series or 
Circular pores; subdorsal setae 6 pairs; inner aspect of legs without thick spines ..... 

.• . ...• . pallida Singh· 
12. Operculum filling the orifice obscuring the lingula.. 13 

Operculum filling three-fourth orifice leaving swollen tip of lingula exposed; 8 pairs 
of sublateral short spines and a pair of submedial aggregations of small wax pores 
on dorsum. .glomerata Singh· 

13. Dorsal disc without prominent papillae-like pores; caudal margin of orifice with 
well-defined fimbriae or teeth.. . . 14 
Dorsal disc with prominent papillae like pores; first abdominal setae absent; caudal 
end of orifice lacking fimbriae or teeth. . indicus sp. n. 

14. Vasiform orifice cordate, somewhat rounded; operculum similarly shaped but in­
dented on lateral margins; caudal margin of orifice with 16-18 well-defined fimbriae 
or teeth. .. .kirkaldyi (Kotinsky) 
Vasiform orifice almost circular; operculum semicircular; caudal margin of orifice 
with short acute irregular teeth. .citri (Ashmead)· 

XIII. Genus Dialeurolonga Dozier 

Type species.-Dialeurodes (Dialeurolonga) elongata Dozier, 1928, J. 
agric. Res. 36: 1001-1005. 

Takahashi (1951) redefined the genus although not all the species 
included are clos~ly related. The important characters by which it is 
separa ted from Dialeurodes are:\ seventh abdominal segmen t shorter 
than the sixth; vasiform orifice subcordate, usually large; lingula knob­
bed; submargin with a series of pores or papillae. 

42. Dialeurolonga elongata Dozier, 1928 

1928. Dialeurodes (Dialeurolonga) elongata Dozier, J. agric. Res. 36: 1001-1005. 
1931. Dialeurodes elongata Dozier, Singh, Mem. Dept. Agric. India, Ent. Sere 12(1): 36. 
1952. Dialeurolonga elongata (Dozier), Takahashi and Mamet, Mem. Inst. scient, 

Madagascar,.6A(2): 354. 

The redescription of the species provided by Singh (1931) appeal s 
to be adequate. 

Hoste-Citrus sp., Ixora coccinea, I. parviflora and Litchi chinensis (Singh 
1931), Murraya exotica (new host record) 

Material examined.-Three pupal cases mounted, on Ixora coccinea, 
Madras, 22-7-1971, B. V David; two pupal cases mounted, on Murraya 
exotica, Madras, 22-7-1971, B. V David. 

43. Dialeurolonga fici sp. n. 

(Plate III; Text-fig. 34) 

Pupal case.-Pale white without any waxy secretion; oval; 1.31-
1.43 mm long, 1.11-1.25 mm wide; found in groups on the undersurface 
of leaves. 

Margin.-Margin finely crenulate, 27-28 crenulations in 0.1 mm. 
Anterior and posterior marginal setae 22-25 long. Caudal setae small, 
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5 long, on either side of caudal end. Slightly indenter. at caudal tra­
cheal end; thoracic and caudal tracheal pores wanting but represented 
by about six minute teeth. 

Dorsal surface.-The paired dorsal setae are minute, the cephalic 
setae 14 long, the first abdominal setae 8-11 long, and the eighth abdo­
minal setae laterad of base of vasiform orifice 8 long. Thoracic tra­
cheal furrow not discernible; caudal tracheal furrow evident, narrow 
and long. Transverse moulting suture runs posteriorly and bends to 
anterior extending upto the submargin. Abdominal segments distinct, 
seventh abdominal segment shorter than the sixth; pockets not deve­
loped well. Submargin with striations running mesad from mal gin 
a~d with a row of minute pores. 

Vasiform orifice more or less subcircular, 25 long and 30 wide. 
Operculum trapezoidal with lateral sides rounded, 14 long and 25 wide. 
Lingula s(.tose with tip expanded and rounded caudad, long terminal 
setae wanting, exposed and included or slightly protruded beyond 
posterior margin of orifice. 

Ventral surface.--Ventral abdominal setae laterad of base of vasi­
form orifice, 1 7 long, 39 apart. All the four pairs of spiracles visible. 
Antenna does not- extend beyond foreleg-. A seta at base of each of 
meso- and metathoracic legs and a pair of setae at base of rostrum pre­
sent. Thoracic tracheal folds and caudal tracheal fold minutely tuber­
culate, the latter 223 long from posterior end of orifice to caudal end. 

Host.-Ficus religiosa. 

_ Holo.t.),oe.-One pupal case on slide, Madras, on Ficus r~ligiosa, 
3-8-1971, B. V David. 

ParatylJes.-. Twenty four pupal cases on slides bearing same details 
and pupal cases on leaves in collection. ,[Deposited in the collections 
of the B.M., London and the Z.S.I., Calcutta.] 

This species in general appearance resembles Dialeurolonga ambilaen­
sis Takahashi but differs in having a row of minute pores on su.bmargin 
and in the structural details of vasiform orifice. 

Key to Indian Species of Dialeurolonga 

1. Pupal case elongately subelliptical; submargin with a row of conical papillae; cepha­
lad of orifice a median large pore with a thickly chitinised rim evident e1o.ngata 

(Dozier) 
Pupal case oval; submargin with a roW of pores; median posts cephalad of orifice 

wanting. . . . fiei sp. n. 

XIV Genus Dialeuropora Quaintance and Baker, 1917 

Type species: Dialeurodes (Dialeurobora) decempuncta' Quaintance and 
Baker, 1917. Proc. U. S. natn. Mus., 51: 434. 

Pupal case elliptic and medium-sized J margin crenulate; submar­
gin with a ring of large simple pores. 'rhoracic tracheal. folds and 
pores, and anal fold and pore evident.- Vasiform orifice subcordate. 
Operculum sub~ordate nearly filling orifice. Lingula setose,- concealed 
or exposeq~ 
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Text-figs. 33-36. (33) Dialeurodes ixorae A. Pupal case, B. Thoracic tracheal pore, C. 
caudal tracheal pore, D. Vasiform orifice, E. Reticulated ventral surface; 
(34) Dialeurolonga fici sp.n. A Pupal cas.e B. Vasiform orifice. (35) Dialeu­
ropora decem puncta .A. Pupal case B. Vasiform orifice, C. Spearhead seta; 
(36) Dialeuropora pterolobiae sp. n. A. Pupal case, B. Thoracic tracheal pore, 
C. Vasiform orifice, D. Circular pore. 

44. Dialeuropora decempuncta (Quaintance and Baker), 1917 
(Text-fig. 35) 

1917. Dialeurodes (Dialeuropora) decem puncta Quaintance and Baker, Proc. U.S. Nat. 
MilS., 51: 434 (subgenus). 

1934. Dialeuropora decempuncta (Quaintance and Baker) Takahashi, Rept. Dept. Agric.~ 
Formosa 63: 46. 
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Pupal case.-Lemon yellow, lying in a fluffy mass of iridescent blue 
glassy waxen filaments; empty case transparent, oval; 0.93 mm long, 
0.68 mm wide; found on the undersurface of leaves. 

Margin.-Irregularly crenulate. Paired anterior and posterior margi­
nal setae 21-23 long. Thoracic tracheal pores indistinct. 

Dorsal surface.-Four pairs of pointed setae evident; cephalic setae 
21 long, first abdominal setae 13 long, eighth abdominal setae laterad 
base of vasiform orifice 44 long, and caudal setae cephalad of the caudal 
submarginal circul3:r pores 23 long. Transverse moulting suture not 
reaching margin of dorsal disc; abdominal segments fairly distinct. 
Submargin with 12 pairs of spearhead-like setae-five anterior to thora­
cic fold and seven posterior to it on each .side, 29 long, and with five pairs 
of large circular pores-the first anterior pair just below the second 
and third submarginal spines, the second pair immediately anterior 
to thoracic tracheal folds, the third pair opposite the transverse suture, 
the fourth pair opposite the eighth abdominal segment, and the fifth 
pair cephalad of the last submarginal spine. A row of minute pores 
in between the large circular pores in the dorsum evident. 

Vasiform orifice subsemi-elliptical with the cephalic margin practi­
cally straight, 39 long and 50 wide. Operculum similarly shaped, 29 
long and 42 wide, nearly fills the orifice. Lingula subcylindrical, cons­
tricted near base, 23 long, caudal end setose, protruding a short distance 
caudad of orifice. 

Ventral surface.-Smooth. Spiracles not evident. Ventral abdominal 
setae 21 long, 44 apart. Setae at base of legs absent. 

Host plants.-Anona squamosa, Dalbergia sissoo, Ficus religiosa, Morus 
Spa (Mulberry), Prunus sp., Streblus asper (Singh, 1931); Anona cherinoya, 
Avocado, Cordia myxa, Euphorbia pilulifera, pear, Rosa Spa (Rao, 1958); 
Anona reticulata, Polyalthia longifolia and P. pendula (new host records). 

Distribution.-Pusa (Bihar), Lucknow (Singh, 1931); Hyderabad 
(Andhra Pradesh) (Rao, 1958); throughout Tamil Nadu. 

Material examined.-Five pupal cases, on Anona reticulata, Coimba­
tore, 27-4-1967, B. V David; three pupal cases, on Polyalthia pendula, 
Coimbatore, 5-4-1967, B. V David; 9ne. pupal case, on Polyalthia longi-
folia, Coimbatore, 12-11-1966, B. V David; and two pupal cases, on 
Rosa sp. (Rose), Madurai, 27-5-1969, B. V De.vid; five pupal cases, on 
Streblus asper, Madras, 19-7 -1971, B. V David; seven pupal cases, on 
Cordia myxa, Madras, 19-7-1971, B. V David; two pupal cases on Avo­
cado, Coimbatore, 14-8-1971, B. V David. 

45. Dialeuropora pterolobiae Spa n. 
(Text-fig. 36) 

Pupal case.-Lemon yellow but empty case transparent, oval, 
1.15 mm long and 0.86 nun wide; lying in a fluffy mass of iridescent 
blue glassy waxen filaments, found on the undersurface of leaflets of 
the host plant, 
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Margin.-Margin with minute irregular crenulations; paired ante­
rior and posterior marginal setae 18-39 long. Thoracic tracheal pores 
indistinct but margin indicated by about four teeth-like prolongations. 

Dorsal surface.-Dorsum with three pairs of setae-a pair of cephalic 
setae, 13 long; a pair of first abdominal setae, 16 long; and a pair of 
setae on eighth abdominal segment cephalad of vasiform orifice, 13 long. 
Sixteen pairs of setae, 5-8 long, on subdorsum-six anterior to thoracic 
fold and the remaIning posterior to it' (including the one cephalad of 
caudal submarginal pores, 10 long. Transverse suture not reaching 
margin of dorsal disc. Segmentation and dermic pockets distinct. 
A small circular pore (18 diameter) in the subdorsum ,on prothorax 
distinct. Four more larger circular pores evident on submarginal area 
-a pair of anterior cephalic circular pores (31 X 36), a pair (31 X 3t) 
opposite the transverse suture, a pair (31 X 34) opposite the eighth abdo­
minal segment and a pair (28 X 31) near the caudal end. Submarginal 
ridges well defined, dense correspondin'g to each tooth. A submarginal 
series of pores present. 

Vasiform orifice subcordate or subcircular and transverse cephalad; 
length 36., breadth 42. Operculum ~imilarly shaped, nearly fills the 
orifice and 29 x 34. The setpse lingula exposed, and' protrudes beyond 
the orifice. Caudal furrow indistinct. 

Host plant~-Pterolobium_ indicum. 

Holotype.-One pupal case mounte~~ .. Kallar (The Nilgiris), on Ptero­
lobium indicum, 4-9-1966, B. V David. 

Paratypes.-Four pupal cases mounted bearing' the ~ame details. 
[Deposited in the collections of the Systematie Entomology Laboratory, 
Entomology Research Division, United States Department of Agricul­
ture, Washington, B.M., London and the Z.S.I., Calcutta.] 

Some pupal cases on leaves' of' Pterolobium indicum. Marudamalai 
(Coimbatore), 22-10-1966, B. V David. 

This species is quite distinct in posses~ng four sub-marginal circular 
pores and is, easily recognised from the only other known species in India 
Dialeuropora decem puncta (Quaintance and Baker) which has five sub­
marginal circular pores and submarginal spearhead-like setae. This 
species closely, resembles Dialeu'ropora cogni~uxiae Cohic in t4e arrange­
ment of the five circular pores but differs considerably in the structural. 
details of the vasiform orifice and in not possessing the minute setae on 
the subdorsum. 

Key to Indian'Species of Dialeuropora 

I. Submargin with 5 pairs of large circular pores and 12 pairs of spearhead-like setae 
.,. • decem puncta -Quain~ance and, Baker 

Submargin with 4 pa~rs of large, circular' pores' 'and a s~ailer ci'rcuhir' pore jn the 
subdorsum on prothorax; dorsum with -16 pairs of minute setae in addition t9 usual 
3 pairs - of dorsal setae,. ,.., '" ,.; .' . . pterolobiae sp. 'n, 
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xv. Genus Indoaleyrodes n. 
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Pupal case.-Oval or sub circular , slightly constricted at thoracic 
and caudal tracheal pore areas, pores invaginated and inset; tracheal 
furrows reticulate for short distance; thoracic tracheal folds with minute 
tubercles. Margin smooth; marginal setae, cephalic setae, firs~ abdomi­
nal setae, eighth abdominal setae laterad of vasiform orifice and caudal 
setae very small; transverse moulting suture nof reaching margin; abdo­
minal segment seven much shorter than six and eight. Vasiform orfice 
longer than wide, subtriangular, rounded apically-; operculum semicir­
Gular; lingula with lateral knob on either side at base without terminal 
paired setae, exposed, included. 

Type of the genus.-Indoaleyrodes pustulatus gen. et sp. n. 

Indoaleyrodes pustulatus appears to be quite close to Parabemisia reticu­
lata Dumbleton reported from New Cal6donia. This species differs 
considerably in many structural details from the. genera Parabemisia 
Takahashi and Dialeurodes Cockerell and a new genus is defined here 
for accommodating-:'1t. This genus is readily recognised from Parabe­
misia in not possessing a single row of teeth with a row of fine setae just 
behind base of teeth, and in the presence of well defined caudal furrow 
though closely resembling -it in the structural details of vasiform orifice. 
I t resembles Dialeurodes in the presence of tracheal ,pores but differs con­
siderab,ly -in the structural details of dorsuhl and vasiform orifice. 

46. Indoaleyrodes, pustulatus ~p. n. 
(Plate II; Text-fig. 37) 

Pupal case.-Case pale brown or white, subcircu~!lr 'J flat, constricted 
at thoracic and caudal pore areas, invaginated, pores d-~'eply set in sub­
margin, open and ,not closed; 1.46 mm long, 1.,31 mm wide; occurs in 
small pits on the undersurface of leaves of Morinlla tinctoria which results 
in formation Qf pustule-like eruptions on the upper surface of leaves. 

Margin.-Smooth but with narrow short ridges immediately mesaid 
of margin. Anterior and posterior marginal setae 10-13 long. Thora­
cic tracheal cleft distinct," invaginated ending in a pore with about nine 
irregular, teeth-like projections. Caudal cleft invaginated, pore indis­
tinct with irregular teeth-like projections. 

Dorsal surJace.-Minute paired setae on cephalic region and first 
abdominal segment and a pair of smal( setae (13) on the eighth abdo­
minal segment laterad of bas~ of orifice. A pair of very small caudal 
setae on either side of tracheal" pore, 5 long. Transvers,e moulting suture 
not reaching margin, short but reaches outer margin of legs. Thoracic 
tracheal furrows that follow the pores immediately are hexagonally 
reticulate. Caudal furrow immediately after pore reticulate for a short 
distance (70), continues into a narrow f0ld (161 long) -till the apex of 
vasiform orifice. Abdominal segment seven much shorter than segment 
six; pockets distinct and not contiguous. 

Vasiform orifice longer than wide; 104 long, 72 wide; su btri 
angular but rounded apically, floor with'subparallel transverse ridges. 
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Operculum sub-semicircular, wider, length 42, width 60. Lingula with 
lateral knob at base on each side !I exposed, included, terminal setae 
wanting. 

Ventral surface.-Ventral abdominal setae 25 long, 80 apart. Ante­
rior and posterior abdominal spiracles evident. Thoracic and caudal 
tracheal folds with minute tubercles. Setae at base of legs absent. A 
pair of small setae anterior to rostrum evident. 

Host plant.-Morinda tinctoria, 

Holotype.-One pupal case, on Morinda tinctoria, Coimbatore, 
25-3-1967, B. V David. 

Paratypes.-ll pupal cases mounted bearing the same details. 
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Text-figs. 37-39. (37) Indoaleyrodes, pustulatf!S gen. et sp. n. A. Pupal case, B. Thoracic 
tracheal pore, C# VasIform orJiice, D. Caudal tracheal pore; (38) Lipaley­
rodes ,crossandrae sp. n., A. Pupal case, B. Vasiform orifice; (39) Pupal case 
of Llpaleyrodes euphorbJae sp. n. . 
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Numerous cases on leaves in collection. Pupal cases on leaves in 
the collections of Systematic Entomology Laboratory, Entomo~ogy 
Research Division, United States Department of Agriculture, Washing .. 
ton and the British Museum (Natural History), London, Mounted 
specimen deposited in the collection of the Z.S.I., Calcutta. 

XVI. Genus Lipaleyrodes Takahashi, 1962 

Type species~-Lipaleyrodes phyllanthi Takahashi, 1962, Proc. R. ent. 
Soc. Lond. (B) 31(7-8): 100. 

Pupal case with submarginal area distinctly defined from dorsal 
disc; abdominal segment seven much shortened medially; submargin 
broad with wax pla.tes in large clusters ar-ranged in a row; marginal 
teeth, submarginal ridges and furrows,_ and tracheal -pores, or -combs 
wanting; vasiform orifice large, sub cordate ; operculum occupying over 
half length of orifice; lingula knobbed, etose. 

47. Lipaleyrodes crossandrae sp-. n. 

(Plate II; Text-fig. 38) 

Pupal case.-Found in groups on" the undersurface of leaves in dense 
white fluff of fleecy "curled filaments of wax. Oval in shape. Length 
0.58-0.72 mm. Width 0.41-0.50 mm. 

Margin.-Margin finely crenulate. Paired anterior and posterior 
marginal setae 11-22 long .. Thoracic and caudal tracheal pores or combs 
absent. 

Dorsal surface.-Three pairs of long dorsal setae are quite charac­
teristic-the cephalic setae 127 long, the first abdominal setae 146 .. 160 
long and the eighth abdominal setae laterad to base of vasiform orifice 
88 long. The cau~al setae" submarginal i~ position 80 long. Transverse 
moulting suture short. Abdominal segments distinct, seventh abdomi­
nal segment medially shortened. Dorsal disc separated from submargin 
by a distinct line. Submargin. broad with 11' pairs of clusters of wa?C 
plates, each cluster consisting of 8-17 irregularly pval wax plates. Thora­
cic and caudal furrows absent. 

" -

Vasiform orifice bluntly pointed at caudal end, -a little broader than 
long (52 x47) with lateral ridges. Operculum wider than long 
(39 X 28). Lingula large, more or less club-shaped, setose, exposed, 

"bearing a 'pair of long setae subapically, included. 

Ventral surface.-A pair of ventral abdominal setae 36 long, 28 apart. 
Setae at base of legs and rostrum wanting. Antenna not extending 
beyond -fore leg. Prothoracic, mesothoracic and ppsterior abdominal 
spiracles visible. Thoracic and caudal tra~heal folds absent. 

Host.-Achyranthes aspera and Crossandra undulaefolia. 

Holotype.-One pupal case mounted, on Crossandra undulaefolia, 
Coimbatore, 15-11-1966, B. V David. 

26 
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Paratypes.-Thirteen pupal cases mounted, bearing the same details 
as that of Holotype. Nineteen pupal cases mounted, on Achyranthes aspera, 
Coimbatore, 18-11-1966, B. V David. [Deposited in the collections of 
the Entomology Research Division, U.S.D.A., Washington and the 
B.M., London]. 

This species is easily separated from L. euphorbiae sp. nov. by the long 
setae on first abdominal segment and the irregularly oval submarginal 
wax plates. 

48. Lipaleyrodes euphorbiae sp. n. 
(Text-fig. 39) 

Pupal case.-Pupal cases found in groups on the undersurface o( 
leaves and to a limited extent on the upper surf~ce also in dense white 
fluff of fleecy curled filaments of wax. Case white, becomes transparent 
on clearing. Oval in shape. Length 0.78 mm. Width 0.60 mm. 

Margin.-Margin finely crenulate. Paired anterior and postenior 
marginal setae, 5-11 long. Thoracic and caudal tracheal pores or combs 
absent. 

Dorsal surface.-Three pairs of dorsal setae prestnt; the cephalic 
setae 74 long, the first abdeminal setae minute 1 I long and the eighth 
abdominal setae laterad of base of vasiform orifice 80 long. Caudal 
setae at hind end of body, 80 long. Transverse moulting suture extends 
upto subdorsum; abdominal segments distinct. Seventh abdominal 
segment medially shortened; pockets well developed and contiguous ;~ 

_ eighth segment much longer than sixth. Dorsal disc separated from 
sl!bmargin by a distinct line. Submargin broad with a series of wax 
plates in clusters of abou.t 11 pairs, each cluster consisting of 5 to 16 
polygonal wax plates. Thoracic and caudal tracheal furrows absent. 

Vasiform orifice bluntly pointed at caudal end, a little wider than 
long; width 61 and length 58; lateral ridges indistinct. Operculum 
wider than long, 47 X 30. Lingula large, more or less club-shaped, ex­
pos~d, bearing a pair of long setae subapically; included but sometimes 
extended beyond the posterior margin of the orifice. 

Ventral surface.-A pair of ventral abdominal setae cephalad of base 
of vasiform orifice 8 long, 25 apart. A minute pair of setae at basd of 
rostrum present. Setae at base of legs wanting. Antenna not exte_nding 
beyond fore leg. Anterior and posterior abdominal spiracles visible. 
Thoracic and caudal tracheal folds absent. 

Host.-Euphorbia prostrata 

Holotype.-One pupal case mounted, on Euphorbia prostrata, Madurai, 
28-1-1967, B. V David. 

Paratypes.-Seventeen pupal cases mounted, bearing the same details. 
[Deposited in the collections of the Entomology Research Division, 
U.S.D.A., Washington, and the B.M., London]. 
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This species is easily distinguished from other known species of Lipa­
leyrodes in the presence of small setae on first abdominal segments and 
in the arrangement of polygonal submarginal wax plates. 

Key to Indian Species of Lipaleyrodes 

1. Setae on first abdominal segment wanting; each submarginal cluster with 4 or 5 wax 
plates in close apposition. . brtryniae (Singh) * 
Setae on. first abdominal segment present; each submarginal cluster with 5-17 wax 
plates.. . •...... 2 

2. Setae on first abdominal segment very short; wax plates polygonal in shape, number­
ing 5-16 in each cluster.. .euphorbiae sp. D. 

Setae on first abdominal segment very long; wax: plates irregularly oval numbering 
8-17 in each cluster.. .crossandrae sp. n. 

XVII. Genus Neomaskellia Quaintance and Baker, 1913 

Type species.-Aleyrodes comata Maskell, 1896. 

The quite distinctive feature of the species included in this genus 
is possession Q.f transversely oval vasiform orifice with a very short oper­
culum exposing a broader than long lingula. 

49. Neomaskellia bergii (Signoret, 1868) 
(Plate II) 

1867. Aleyrodes bergii Signoret, Soc. Ent. France, Ann. IV, 8: 395. 
1914. Neomaskellia bergii (Signoret), Quaintance and Baker, U.S. Dept. Agric., Bur. 

Ent., Tech. Sere 27(2): 104. 

A well known pest of sugarcane in the tropics from Mauritius to the 
Pacific, this species is the most widely spread one in India. 

Hosts.-Sugarcane (Saccharum officinarum) , 5'orghum vulgare (Singh, 
1931), Cenchrus ciliaris and Setaria italica (new hosts). 

Distribution.-. Throughout India. 

Material examined.-Seven pupal cases, on Cenchrus ciliaris, Coimba'­
tore, 14-7-1960, B. V David; five pupal cases, on Setaria itq,lica, Tudiya­
lur (Coimbatore), 27-8-1967, V T Sundaramurthy; fifteen pupal 
cases, on sugarcane, Cuddalore, 12-9-1967, G. Varadarajan; twenty­
seven pupal cases, on Sorghum vulgare, Coimbatore, 7-2-1970, B.V 
David. 

XVIII. Genus Neopealius Takahashi 

Type species .-Neopealius rubi Takahashi, 1954, Insecta Matsumuran<l, 
18(3-4) : 50-52. 

Pupal case elliptic; marginal teeth short and rounqed; tubercles, 
papillae and rhachis on dorsum lacking; rubmarginal area not defined 
from dorsal disc; tracheal folds or pores or clefts wanting, combs not 
well differentiated; seventh abdominal segment much shorter than the 
sixth; vasiform orifice much longer than wide, rounded at posterior 
end, not elevated; lingula setose, knobbed, expo~ed, included. 
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50. Neopealius nilgiriensis sp. n. 
(r;rext-fig. 40) 

Pupal case.-Pale brown, oval, with slight waxy secretion from mar­
gin; 0.66-0.78 rom'long, 0.40-0.46 mm wide. Occurs on both surfaces 
of leaf. 

Margin.-A row of r~unded marginal teeth irregular in width, 
21-22 teeth in 0.1 rom. Paired anterior and posterior marginal setae 
8-21 long. Thoracic ends differentiated from the other part of margin 
in having a few very small rounded teeth. Caudal end not indented· 
but distinct in having about twelve narrow ridges. 

Dorsal surface.-Dorsum with ,three pairs of setae-the cephalic 
setae 130 long; the first abdominal setae short, 18 long and eighth abdo­
minal setae laterad of base of vasiform orifice 57 long. Submarginal 
caudal setae on tubercles, 86 long. Dorsum lacking tubercles, papillae' 
and rhachis. Transverse moulting suture bends to anterior slightly 
but does not extend beyond subdorsum. A pair of submedial depressed 
markings evident on the first four abdominal segments. Pockets not 
contiguous. Abdomen widely segmented, ~uture between second and 
third segments extends- latero-anteriorly at the lateral part; seventh 
abdominal segment much shorter than the sixth. 

Vasiform orifice longer than wide, 63 long and 44 wide; rounded 
posteriorly, lateral walls ridged. Operculum transverse cephalad, 
narrowed and rounded caudad, wider than long (30 X 25) occupying 
more than half the orifice. Lingula setose, knobbed, a pair of small 
setae subapically, exposed and included. 

Ventral ·surface.-Ventral abdominal setae 26 long, 36 apart. Ante­
rior and posterior abdominal spiracles visible. Thoracic and caudal 
tracheal folds and setae at 1;>ase of legs and rostrum wanting. 

Host.-Azalea indica. 

Holotype.-One pupal case mounted, on Azalea indica, Ootacamund 
(The Nilgiris), 7000 ft., 3-7-1969, B. V David. 

Paratypes.-Twelve pupal cases mounted, bearing the same details. 
Numerous pupal cases on dry leaves in collection. [Deposited in the 
collection of the B. M., London and the Z.S.I., Calcutta.] 

This species is distinct from Neopealius rubi Takahashi in the details 
of vasiform orifice, in not possess~ng a caudal furrow and in the length 
of dorsal setae. 

XIX. Genus Pealius Quaintance and ~aker, 1914 

Type spe.cies.-Aleyrodes maskelli Bemis, 1904, Proc. U.S. natn. Mus., 
27 : 471-537. 

Species included in· this, genus are characterised by the vasiform 
orifice situated in a ribbed pyriform pit; operculum subrectangular; 
lingula exposed, usually with a D-shaped tip; thoracic tracheal combs 
~n4icate(l? submar~in wid" ~ series of set~e, 
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Text-figs. 40 .. 41. (40) Neopealius nilgiriensis sp. n. A. Pupal case B. Vasiform orifice, 
C. Caudal tracheal pore; (41) Pealius indicus sp. n. A. Pupal case, B. Thora­
cic tracheal end, C. Vasifqrm orifice, D. Pupal case from the upper surface 
of Ficus bengalensis leaf. 
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51. Pealius indicus Spa n. 
(Text-fig. 41) 

Pupal case.-White without any waxy secretion; oval; 0.68-1.09 mm 
long, 0.48-0.79 mm wide; occurs on both surfaces of leaf. 

Margin.-SmoothlY crenulate; pupal case from upper surface of 
leaf broadly oval with margin smooth; margin deeply indented in pupal 
case from undersurface of leaf. Thoracic and caudal combs indicated 
by slightly strengthened marginal crenulations numbering 3 to'5 and 
7 to 12 crenulations. respectively; an oval pore with a rim evident in 
some specImens. Paired an~erior and posterior marginal setae 14-19 
long. 

Dorsal surface.-Setae on pupal cases from hairy undersurface of 
leaf long and of those from glabrous upper surface of leaf short (measure­
ments indicated in brackets). Cephalic setae 72 (1 7) long; first abdo­
minal setae 40 (broken) long; eighth abdominal setae a short distance 
and cephalad of orifice 99 long (11 long but placed laterad of base of 
orifice on the elevated sides; submarginal caudal setae at caudal end 
58(28) long. In addition, subdorsum with nine pairs of long blunt 
setae on tubercles, 40-88 long-two pairs on cephalic region, one pair 
on each of meso- and metathorax and five pairs on abdominal segments 
four to eight. Subdorsal setae on pupal cases from 'upper surface of 
leaf short, spearhead-like or spindle-shaped, 11-22 long. Submarginal 
setae five pairs-three pairs on cephalic region, a pair- on thorax and 
a pair at anterior part of abdomen; setae 40-53 long; on pupal cases 
from upper surface of leaf pointed, 22-25 long. \ Transverse moulting 
suture extending to submargin; second abdominal suture bends latero­
anteriorly; seventh abdominal segment medially shortened. Dorsum 
tuberculate and pores and porettes distributed all over body. Paired 
submedian depressed markings on meso- and metathoracic segments 
and on first six abdominal segments. Thoracic tracheal and caudal 
furrows indicated. 

Vasiform orifice in a pit, subcircular, wider than long (39 X 28 in 
pupal case from hairy surface and 39 X 36 in pupal case from glabrous 
surface); floor of orifice with ridges. Operculum subrectangular, roun­
ded laterally, wider than long, 28 X 19 in pupal case from hairy surface 
and 28 X 25 in pupl case from glabrous l~af surface. Lingula tip 
D-shaped, exposed. 

Ventral surface.-Ventral abdominal setae cephalad of orifice, 22-25 
long, 30 apart. Anterior and posterior abdominal spiracles visible. 
Antenna not extending beyond fore leg. A pair of minute setae at base 
of rostrum; setae at base of legs wanting. Thoracic and caudal tracheal 
folds indicated, tuberculate. 

Host.-Ficus bengalensis. 

Holotype.-One pupal case mounted, on Ficus bengalensis, Coimbatore, 
10-4-1967, B. V David. 

Paratype.--Fourteen pupal cases mounted, bearing the same details. 
Pupal cases on leaves in collection. 
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This species comes close to Pealius misrae Singh and Pealius bengalensis 
(Peal) but differs from them considerably in the number and arrange­
ment of submarginal and subdorsal setae, in the tuberculate nature of 
dorsum and in the structural details (.If vasiform orifice. 
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Text-figs. 42, 44-45. (42) Pealius schimae A. Pupal case, B. Thoracic tracheal comb, 

C. Vasiform orifice, D. Caudal tracheal end; (44) Taiwanaleyrodes indicus 
A. Pupal case, B. Vasiform orifice; (45) Trilaleurodes rara A. Pupal case; 
B. Mesothoracic leg with conical spines, C. Vasiform orifice. 

52. Pealius schimae Takahashi 
(Text-fig. 42). 

rI 

1950. Pealius schimae Takahashi, Annotnes zool. Japan, 23: 88, 

Pupal case.-Pale brownish or pale brownish red, oval, broadest 
across tr-ansverse moulding suture, slightly constricted at thoracic and 
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caudal tracheal pores; 1.00 mm long, 0.76 mm wide; found on 
the undersurface of leaves. 

Margin.-Irregularly crenulate. A pair of anterior and posterior 
marginal setae, 13 long, a pair of caudal submarginal setae on either 
side of caudal tracheal combs, 18 long. Thoracic tracheal combs with 
six teeth, caudal tracheal comb with four teeth. 

Dorsal surJace.-Fifteen pairs of submarginal setae, 5 pairs anterior 
to thoracic tracheal combs and ten pairs posterior to them, 16 to 18 long, 
evident. A pair of setae laterad of the base of vasiform o~ifice, 18 long. 
Setae on cephalic region and first abdominal segment wanting. All 
the setae on distinct tubercles. Dorsal disc granulated and slightly 
darker on dorsum with sutures well indicated. Transverse thoracic 
suture reaching margin of case. Pockets contiguous and well indicated. 
Submargin with narrow striations running mesad from margin. Thora­
cic tracheal furrows discernible. 

Vasiform orifice in a cordate pit which includes eighth abdominal 
setae. Space between the caudal end and pit of orifice 104. long. Vasi­
form orifice longer than wide (65 X 42), roughly triangular, inner sur­
face clearly dissected into small areas by ridges. Operculum rectangular, 
wider than long (21 X 36), postero-lateral comers pronounced. Lingula 
setose, short, exposed and tip D-shaped. Caudal furrow indicated, not 
reaching the margin. 

Ventral surJace.-A pair of ventral abdominal setae cephalad of vasi­
form orifice, 13 long, 47 apart. Mesothoracic and abdominal spiracles 
visible; setae at base of legs and rostrum wanting. 

Host plant.-Artocarous heterophyllus (Jack t!ee) and Ipomoea sp. 

Distribution.-Coimbatore (Tamil Nadu). 

Material examined.-' Thirtyone pupal cases mounted, on Artocarous 
heterophyllus, Coimbatore, 22-4-1961, B. V David; sixteen pupal cases 
mounted on Ipomoea sp., Coimbatore, 6'-6-1957, S. K. David. 

Pupal cases on dry leaves of A. heterophyllus, Coimbatore, 30-3-67, 
B. V David. 

Takahashi in h.is .original description of the species has state~ t~at 
the dorsum lacks- submarginal ,setae and the thoracic tracheal -combs 
less di~tip.ct. However, it is clt~ar from the series of specimens examined 
that fifteen pairs .of submarginal setae are. evident and the tracheal combs 
are well indica ted. 

The identity of the species was confirmed by L. A. Mound of the 
British Museum (Natural History), London, who studied co-types from 
Borneo. 

This species is a new addition to the Aleyrodid fauna of India and 
so far known only from N. Borneo' on Schima robus~um. 
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53. Pealius spina (Singh, 1931) comb. n. 
(Text-fig. 43) 

1931. Dialeurodes spina Singh, Mem. Dept. Agrie. India, Ent. Sere 12(1): 27. 
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Singh described this species from Ficus religiosa, through his descrip­
tion and figures are rather meagre in detail. In the present study speci­
mens collected from the same host compare well with Singh's species. 
However, 'in view of the characters observed in the present material 
sl,Jch as medially shortened seventh abdominal segmep.t, presence of 
submarginal setae, vasiform orifice in a pit with floor dissected into 
ridges, sub-rectangular operculum and tip of lingula D-shaped and 
exposed, the species is referred to the genus Pealius and the new com­
bination is- suggested here. 

Though Singh does not make any detailed reference to the tracheal 
combs and medially ~hol tened seventh abdominal segme:Q.t, he refers 
to the exposed tip of lingula in his description, and his figure indicates 
the submarginal position of the two posterior pairs of set~e. A redes­
cription of the species with detailed illustrations is provided here. 

Pupal case.-Pale yellow, roundly elliptic, without any waxy secre­
tion; 1.20-1.46 mm long, 1.00-1.28 mm wide; found on both upper 
and lower surfaces of leaves and a severe infestation c.auses yellowing 
of leaves. 

Margin.-Crenulate, 15-16 crenula~ions in 0.1 :r;nm; not indented; 
paired anterior and posterior marginal setae minute, 8-11 long; thora­
cic and caudal tracheal combs indicated by thickened marginal crenu­
lations. 

Dorsal surface.-Usual paired dorsal setae minute-cephalic setae, 
5 long; first abdominal setae, 5 long; eighth abdominal setae laterad of 
base of orifice, .8 long. ,Dorsum lacking tubercles but minute pores and 
porettes distributed sparsely all over; submedial depresseq. markings 
evident on cephalic region, on all thoracic segments and on the first six: 
abdominal ~egments; second abdominal suture bends latero-anteriorly; 
seventh abdominal segment medially shortened; pockets well developed; 
contiguous. Submargin broad with radial striations running mesad 
of margin. Twelve pairs of long setae on distinct circular tubercles 
evident on dorsal surface-two pairs posteriorly submarginal in posi­
tion; five ,pairs subdorsally on abdomen and five pairs subdorsally on 
cephalothorax; 199-332 long. A pair of submarginal caudal setae on 
either side of caudal end, 5 long. Thoracic tracheal fU,rrows not indi­
cated but a distinct rimmed pore ending in combs evident in a few pupal 
cases; caudal tracheal furrow indica ted. 

Vasiform orifice small, situated in a shallow pit, floor dissected into 
ridges, subsemicircular, wider than long (41 X 30), rounded posteriorly. 
Operculum subtrapezoidal, transverse t;ephalad, wider than long 
(30 X 19), filling two-third orifice; lingula tip D-shaped, exposed, 
included. 

Ventral surface.-A pair of ventral abdominal setae 28 long, 44 apart. 
Thoracic and caudal tracheal folds minutely tuberculate. Antenna 

27 
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Text-fig. 43. Pealius spina A. Pupal case, B. Thoracic tracheal pore, C. Vasiform 
orifice. 

not extending beyond fore leg; setae at base of legs wanting; a pair of 
minute setae at ba~e of rostrum seen. All the four pairs of spiracles 
visible. 

Host.-Ficus religiosa (Singh, 1931). 
Distribution.-Mirpur Khas, Daulatpur (Singh) (Singh, 1931), 

Salem (Tamil Nadu) (new distribution record). 
Material examined.-Fourteen pupal cases mounted, on Ficus religiosa, 

Salem, 21-7-1968, B. V David. Numerous pupal cases on dry leaves 
in collection. 

Key to Indian species of·p ealius 

1. Transverse moulting suture not reaching margin.. . .. 2 
Transverse moulting suture reaching margin; usual paired cephalic and first abdo-
minal dorsal setae absent; submarginal setae 15 pairs; vasiform orifice in a distinct 
pyriform pit.. . .schimae Takahashi 
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2. Submarginal setae more than ten pairs, in a distinct row.. 3 
Submarginal setae less than ten pairs, not in a distinct row. . 4 

3. Submarginal setae fifteen pairs.. . misrae Singh* 
Submarginal setae thirteen pairs.. . bengalensis (Peal)* 

4. Pupal case rOWldly elliptic; dorsum flot tuberculate; ten pairs of sub-dorsal and 
two pairs of submarginal setae evident.. .spina (Singh) 
Pupal case oval; dorslun tuberculate; nine pairs of subdorsal and five pairs of sub­
marginal setae present; shape and length of setae varies depending on hairy or 
glabrous nature of the leaf surface on which it develops.. . indicus sp. n. 

xx. Genus Rhachisphora Quaintance and Baker, 1917 

Type species.-Dialeurodes (Rachisphora) trilobitoides Quaintance and 
Baker, 1917, Proc. U. S. natn. Mus., 51: ·430. 

The species included in this genus are characterised by the pupal 
case with a row of submarginal spines; dorsal disc with a prominent 
rhachis, ofte.n with thickened ridges radiating from it; thoracic tracheal 
pores armed with teeth, folds distinct. 

54. Rhacbisphora trilobitoides (Quaintance and Baker), 1917 
(Plate III) 

1917. Dialeurodes (Rachisphora) trilobitoides Quaintance and Bak<?r, Proc. U.S. nain. 
Mus. 51: 433. 

1931. Dialeurodes trilobitoides Quaintance and Baker, Singh, Mem. Dept. Agric. India, 
Ent. Sere 12(1): 28. 

1952. Rhachisphora trilobitoides (Quaintance and Baker), Takahashi, lvlushi, 24(6): 22 

The description of the species provided by Quaintance and Baker 
(1917) seems adequate. 

Host.-Cordia myxa. Syzigium jambolanum (Singh, 1931), Achras zapota, 
Mimusops hexandra (Rao, 1958) and Xeromphis malabarica (new host). 

Distribution.-Pusa (Bihar) (Singh, 1931); Hyderabad (Andhra 
Pradesh) (Rao, 1958); Kayarambedu and Madras (Tamil Nadu) (new 
distribution record). 

Material examined.-Nine pupal cases mounted, on an unidentified 
shrub, Kayarambedu (Chingleput district), 6-3-1971, B. V David; 
five pupal cases on Xeromphis malabarica, 8-7-1971, B. V David. 

On the unidentified shrub invariably the upper surface of leaf was 
found infested by R. trilobitoides (Quaintance and Baker) and the lower 
surface of the same leaf by Dialeurodes ixorae Singh. 

XXI. Genus Siphoninus Silvestri, 1915 

Type species.-Siphoninus finitimus Silvestri, 1915, Boll. Lab. Zool. 
Portici, 9: 245. 

The distinctive feature of the species included in this genus is the 
possession of numerous dorsal tubes, each with an open tiJ\ on pupal 
cas~~ f\q.ults lack paronychium, between the tarsal claws, 
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55. Siphoninus phillyreae (RaHday), 1835 

1835. Aleyrod~s phillyreae Haliday, Entom. Mag. 2: 119-120. 
1931. Siphoninus finitimus Silvestri, 1915, Singh, 1931, Mem. Dept. Agric. India, Ent. 

Sere 12(1): 12. 
1966. Siphoninus phillyreae (Haliday), :r,,{ound, Bull. Br. Mus. nat. Hist., Ent. 17(9): 

419. 

Recently Mound (1966) provided a detailed description of the 
species. In India it is a common pest on pomegranate. 

Host.-Prunus persica (peach), Punica granatum (pomegranate) and 
Pyrus communis (pear) (Singh, 1931). 

Distribution.-Pusa (Bihar) (Singh, 1931); Bangalore (Karnataka 
State) (Usman and Puttarudraiah, 1955);. Hyderabad (Andhra Pradesh) 
(Rao and Rao, 1962); Coimbatore (Ayyar, 1923) and throughout Tamil· 
Nadu. 

Material examined.-Eleven pupal cases, on Punica granatum, . Coim­
batore, 27-11-1966, B. V David; nine pupal cases, on Pyrus communis, 
Yercaud (Salem. district), 14-8-1968, B. V David. 

XXII. Genus Taiwanaleyrodes Takahashi, 1932 

Type species.-Taiwanaleyrodes meliosomae Takahashi, 1932, Rept., 
Dept. Agric. 59: 28. 

The species included in this genus are characterised by the pupal 
case with a single row of marginal teeth; marginal area bent downward; 
submarginal area not separated from dorsal disc; thoracic tracheal 
folds and pores absent; caudal tracheal fold and pore distinct; dorsum 
with a pair of long 2-segmented setae on cephalic region and a pair on 
first abdominal segment; vasiform orifice notched on posterior margin; 
operculum nearly filling orifice, concealing the lingula. 

56. Taiwanaleyrodes indicus (Singh, 193-1) comb. n. 
(Text-fig. 44) 

1931. Aleurothrixus indicus Singh, Mem. Dept. Agric. India, Ent. Sere 12(1): 84. 

Singh recorded the above species from Ficus carica and Michelia cham­
paka and in his description refers to "margin finely crenulate; dorsum 
with two pairs of long spine-like hairs, a pair on head and one on first 
abdominal segment; each of these hairs- usually composed of two parts, 
the distal thinner half socketed into the end of the proximal thicker half; 
vasiform orifice subcircular; operculum subcordate, almost entirely 
plling the orifice, obscuring the lingula; a broad groove runs from the 
end of the orifice to the caudal margin" In view of these characters 
satisfying the definition of the genus Taiwanaleyrodes the new combina­
tion is suggested here. 

In the present study also specimens were collected from Ficus sp. at 
Madras which agree with the description given by Singh for his A/euro­
thrixus indicus and hence they are all included under TaiwanaltJ)rodes 
indicus (Singh) . 
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Pupal case.-Small, convex, subelliptic, yellowish with a flocculent 
mass of bluish wax on dorsum and a palisade round the margin; empty 
pupal case colourless; 0.53 mm long, 0.31 mm wide. 

Margin.-Finely crenulate; paired anterior and posterior marginal 
setae, 3-5 long. Thoracic tracheal combs or pores wanting, caudal 
tracheal pore indicated. 

Dorsal surface.-Two pairs of 2-segmented setae-a pair on cephalic 
region, 264 long and a pair on first abdominal segment, 231 long; distal 
segment of 2-segmented setae thinner and socketed into the end of the 
proximal thicker segment; a pair of minute setae cephalad of vasiform 
orifice. A pair of subluarginal caudal setae, 93 long, on either side of 
caudal furrow. Transverse moulting suture almost straight; cephalo­
thorax much longer' than abdomen; abdominal segments distinct; 
pockets evident, not contiguous. 

Vasiform orifice subcircular (43 X 43), notched at caudal end; oper­
culum subcordate, wider than long (33 X 26), nearly filling the orif\ce 
obscuring the setose lingula, rarely lingula tip exposed. Caudal fUlrow 
is quite distinct. 

Ventral surface.-A pair of ventral abdominal setae 8 long, 14 ~part. 
All the four pairs of spiracles and adhesive sac visible. A minute seta 
at base of mesothoracic legs; setae at base of rostrum wanting. Antenna 
short with a finger-like tip, not extending beyond fore leg. 

Host.-Ficus carica, Michelia champaka (Singh, 1931) and Ficus sp. 

Distribution.-Pusa (Bihar) (Singh, 1931) and Madras (Tamil Nadu) 
(new distribution record) . 

Material examined.-Twentyfive pupal cases, on Ficus sp., Madras, 
25-7-1971, B. V David. 

XXIII. Genus Trialeurodes Cockerell, 1902 

Type species.-Aleurodes pergandei Quaintance, 1900, Bull. U.S.Bur. 
Ent. 8: 1-43. 

The dorsal surface of pupa is usually elevated from leaf surface and 
a vertical waxy palisade is evident. The most conspicuous features by 
which it is recognised from other genera are the presence of submarginal 

. papillae with wax secreting pores and trilobed lingula in the cordate 
orifice. 

57. Trialeurodes rara Singh, 1931 
(Plate III Part, Text-figs. 45 & 46) 

1931. Trialeurodes rara Singh, Mem. Dept. Agric. India, En!. Sere 12(1): 47. 

The following additional description is provided to the original 
description of the species by Singh. 

Pupal case.-White with a palisade of wax and long marginal waxy 
filaments; elliptic; 0.44-0.64 mm long, 0.30-0.4l mm wide. 
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Margin.-Irregularly crenulate. Thoracic and caudal tracheal pores 
indicated by strong marginal crenulations. 

Dorsal surface.-Submargin with 30 to 59 papillae on glabrous leaves 
submarginal papillae arranged in a single row; five to eight pairs of 
papillae on subdorsum. On hairy leaves papillae apparently in two 
or three rows, many being found on subdorsum. Submarginal disc 

.pores mesad of papillae. Transverse moulting suture bends latero-ante­
riorly extending upto sub-dorsum. Seventh abdominal segment very 
much shortened medially; eighth abdominal setae arising postero­
laterally to anterior margin of operculum. Vasiform orifice cordate, 
longer than wide, emarginate posteriorly, margin curving to anterior 
to meet an internal tooth; lateral margins with fine teeth internally. 
Lingula with the subapical paired setae and paired lobes exposed. 
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Text-figs. 46-47. (46) Host correlated variations as seen in the pupal causes of Trialeu­
rodes rara .from A. Aristolochia labiosa, ·B. Bauhinia sp., C. Dolichos lab-lab, 
D. GosSYp''t~m. hirsubum, E. Phyllanthus acidus, F. Richinus communis; (47) Tria­
leurodes ClCln't A. Pupal case, B. Thoraci tracheal end, C. Mesothoracic 
leg with conical spine,. D. Vasiform 'orifice, E. Caudal tracheal end. 

Ventral surface.-Ventral abdominal setae 17 long, 28 apart. Two 
stout setae at base of meso- and metathoracic legs;· two minute setae 
at base of mesothoracic legs evident. Anterior abdominal spiracles 
not seen. 

The variations noticed in the structural details of pupal cases from 
different host plants are discuss~d elsewhere, 
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Host.-Brf:Ynia sp. (Singh, 1931.), Euphorbia sp., Murraya koenigi, Ricinus 
communis (Rao, 1958), Phyllanthus acidus (Sundara Babu, 1971)*, Anona 
glabra, Aristolochia bracteata, Bauhinia sp., Dolichos lab-lab, Gossypium hirsu­
tum and Moringa oleifera (new hosts). 

Distribution.-Saharanpur (Singh, 1931), Hyderabacl (Rao, 1958), 
Kunigal (Karnataka State) and Coimbatore (Tamil Nadu). 

Material examined.-Twentyfive pupal cases, on Ricinus comtnunis, 
Coimbatore, 27-10-1966, B. V David; nine pupal cases, Phyllanthus 
acidus, Coimbatore, 30-3-1967, B. V David; thirty pupal cases, on Aris­
tolochia labiosa, Coimbat<?re, 3-4-1967, B. V David; twentyfive pupal 
cases, on Bauhinia sp., Coimbatore, 8-4-1967, B. V David; three pupal 
cases, on Anona glabra, Coimbatore, 10-4-1967, B. V David; three pupal 
cases, on Moringa oleifera, Coimbatore, 1 7-4-1967, B. V David; thirty­
five pupal cases, on Dolichos lab-lab, Coimbatore, 18-11-1967 B. V 
David; five pupal cases, on Ricinus communis, Kunigal (Karnataka State), 
28-3-1969, B. V David; fifty pupal cases, on Gossypium hirsutum, Coim­
batore, 8-4-1969, B. V David. 

58. Trialeurodes ricini (Misra), 1923 
(Text-fig. 47) 

1923. Aleyrodes ricini Misra, Proc. 5th ellt. Mtg. Pusa., 129-135. 
1931. Trialeurodes ricini (Misra), Singh, Mem. Dept. Agric., India, Ent. Sere 12(1): 46. 

The following additional notes are' provided to the original descrip­
tion of the species by Singh . 

. Pupal case.-O.62-0.63 nun long and 0.39-0.40 mm wide. 

·Margin.-Irregularly crenulate with 25 crenulations in 0.1 mm. 
Tracheal pore areas strongly marked by narrowness and depth of 6-8 
crenulations. Anterior and posterior marginal setae 11-14 long. 

Dorsal surface.-A row of submarginal papillae, 68-73 evident; none 
on subdorsum. Three pairs of dorsal setae-cephalic setae 22 long; 
first abdonlinal setae 19 long; eighth abdominal setae lateral of anterior 
margin of operculum, 14 long. A pai~ of submarginal caudal setae 
25 long. Seventh abdominal segment medially very much shortened. 
Vasiform orifice with fine teeth internally on posterior margin and 
lateral walls; 50 long, 50 wide; operculum 28 long, 30 wide; lingula 
with a pair of setae subapically, exposed. 

Ventral surface.-Two thick conical setae at base of legs. All the 
four pairs of spiracles evident. 

Host.-Achras zapota, Breynia rhamnoides, Ricinus communis (Singh, 
1931), Euphorbia sp., Murraya koenigii, PhyUanthus sp., Rosa sp. (Rao, 
1958), Anona glabra and Gossypium hirsutum (new hosts). 

Distribution.-Pusa (Bihar), Nadiad (Bombay), Baroda, Bhagalpur 
(Singh, 1931), Hyderabad (Andhra Pradesh) (Rao, 1958), Coimbatore 
and Madras (Tamil Nadu). 

* Reported as Aleyrodes sizoukinensis Kuwana due to misidentification of the species. 
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Material examined.-Three pupal cases on Ricinus communis, Coimba-­
tore, 27-10-1966, B. V David; one pupal case, on Anona glabra, Coimba­
tore, 10-4-1967, B. V David; five pupal cases, on Gossypium hirsutum, 
Coimbatore, 8-4-1969, B. V David; one pupal case, on Murraya koenigii, 
Madras, 25-7-1971, B. V David. 

59. Trialeurodes vaporariorum (Westwood), 1856 
(Text-fig. 48) 

1856. Aleurodes vaporariorum Westwood, 1856, Gdnr's Ohron. 1856: 852. 
1914. Asterochiton vaporariorum (Westwood), Quaintance and Baker, Tech. Sere Btlr. 

En/. U.S. 27(11): 95-114. 
1948. Trialeurodes vaporariorum (Westwood), Russell, Misc. PubIs. U.S. Dep. Agrie. 

635: 85 pp. 

Russell (1948) has provided a detailed description of the species. 
The material collected during the present study from the undersurface 
of leaves of potato (Solanum tuberosum) agrees well with the illustration 
and description by Russell of pupal case of I. vaporariorum from mode­
rately hairy leaf. 

Pupal case.-Length 0.78-0.83 mm; width 0.48-0.53 mm .. 

Dorsal surface.-Submarginal papillae more than 50; 6 large pairs 
are evident-2 pairs on cephalic region, I on pro thoracic segment, 1 just 
posterior to transverse moulting suture, and 1 each ~n sixth and eighth 
abdominal segments; submarginal disc pores mostly distad of papillae, 
a few usually mesad or laterad. Four pairs of subdorsal papillae, one 
pair on each of cephali~, mesothoracic and third and fourth abdominal 
segments .evident; papillae directed vertically, nearly uniform in size. 

Ventral surface.-A minute seta at base of meso- and metathoracic 
legs present. 

Host.--;-Solanum tuberosum. 

Distribution.-Thummanatty (6500 feet, Nilgiris). 

Material examined.-Eleven pupal cases, on Solanum tuberosum, Thum­
manatty (Nilgiris), 4-8-1969; B. V David. 

This is a new addition to the alleyrodid fauna of India. 

Key to Indian species of Trialcurodes 

1. Submarginal papillae not all equal in size; variable number of sub-dorsal papillae 
evident... .. . . . . . . .. .. ... . . . . . ... . . . . . ....... 2 
Submarginal papillae all equal in size; papillaewantingon subdorsum .. . ricini(Misra) 

2. Submarginal disc pores mesad of papillae; two stout and two thin minute setae at 
base of middle legs.. ... .. .. .. . . . . . . . . .rara Singh 
Submarginal disc pores mostly distad of papillae, a few usually mesad or laterad; 
a thin seta at base of middle legs.. . Z'aporariorum (Westwood) 

XXIV Genus Zaphanera Corbett, 1926 

Type species.-Zaphanera cyanotis Corbett, 1926, Bull. Ent. Res. 16: 
267-284. 
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Pupal case oval with two rows of marginal teeth; submarginal area 
not separated from dorsal disc. Thoracic and caudal pores or combs 

49 

D 

48 

· I ~ '. ~ 
). 
J 

Text-figs. 48-49. (48) Trialeurodes vaporariorum A. Pupal case, B. Mesothoracic leg, 
c. Vasiform orifice, D. Caudal tracheal end. (49) Zaphanera publicus A. 
Pupal case, B. Mesothoracic leg, C. Vasiform orifice. 

28 
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absent, folds indistinct. Dorsum with small circular pores and without 
prominent setae. Cephalo-thoracic region with a well defined median 
area; rhachis prominent and abdominal sutures with a well defined 
median area. Vasiform orifice subcordate, elevated; operculum simi­
lar ly shaped filling the orifice; lingula hidden. 

60. Zaphanera publicus (Singh, 1938) Comb. n. 
(Plate III, part; Text-fig. 49) 

1938. Aleuroputeus publicus Singh, Rec. Indian ~fus., 40: 189-192. 

Singh described Aleuroputeus publicus from Nagpur (Maharashtra 
State) on Tephrosia purpurea infesting the under-surface of leaf and occa­
sionally the petiole. He referred the species to the genus Aleuroputeus 
inspite of the elevated vasiform orifice with the operculum filling the 
orifice and concealing the l~gul~ which is characteristic of Zaphanera. 

In the present study specimens were collected from the same host 
from South India as well as from Maharashtra State (Badnera) infesting 
the same parts of the plant. The specimens were referred to Dr. L. M. 
Russell, Systematic Entomologist, Entomology Research Division, 
United States Department of Agriculture, Washington, who identified 
it as belonging to the genus Zaphanera. A comparison of the species with 
the type available with the Zoological Survey of India, Calcutta con­
firmed that the species is assignable to the genus Zaphanera. 

In view of certain other characters like double row of marginal teeth 
and number and arrangement of submarginal setae being not adequately 
given by Singh, a detailed description is provided below to supplement 
the description of the species by Singh. 

Pupal case.-Black with white marginal fringe of wax and pronounced 
wax secretion along mid-dorsal line; oval, 1.18-1.29 mm long, 
0.88-0.90 mm wide. Found on the undersurface of leaflets and on petioles 
and stem. On Commelina sp. it occurs only on stem portion of the plant. 

Margin.-Margin with a double row of rounded teeth, 8 in 0.1 mm. 
Thoracic and caudal tracheal pores or combs absent. Paired anterior 
and posterior marginal setae 17 and 55 long respectively. 

Dorsal surface.-A pair of setae on the eighth abdominal segment 
laterally on tubercles on the elevated part of vasiform orifice, 2~-30 long. 
A pair of caudal setae on tubercles, submarginal in position, 124 long. 
Dorsal setae on cephalic segment and first abdominal segment not dis­
cernible. The cephalothorax with a well defined median area and rha­
chis prominent. Transverse moulting suture runs posteriorly for a. short 
distance and bends sharply to anterior extending upto margin; the 
thoraco-abdominal suture extends upto subdorsum. A pair of light eye 
spots on cephalic region evident. No trace of thoracic and caudaltracheal 
furrows. Minute circular pores about 9 pairs (varies occasionally) within 
the well defined median area of cephalothorax; a pair of pores medially 
on each of abdominal segments 3-7 (occasionally being three pairs or 
two on one side.and three on the other on segments 3 and 4) arranged 
in rows. Small circular pores are also seen scattered 011 the subdorsal 
and submedial areas. Submargin wit~ five pairs of minute setae, 28 long 
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-a pair on cephalic region just opposite eye spots; a pair on the pro­
thoracic segments and three pairs on the abdomen corresponding to 
the level of abdominal segments 4, 6 and 8. Minute pores, about forty 
pairs, found at shorter intervals at base of m~xginal teeth in' a row. Sub­
dorsal and submarginal area ornamented with paired dark markings 
arranged in a more or less radial fashion. 

Vasiform orifice subcordate, 47 long, 44 wide; elevated. Operculum 
similarly shaped (41 long, 39 wide) filling the orifice and obscuring 
the lingula. 

Ventral surface.-Ventral abdominal setae 28 long, 61 apart. Th<?racic 
and caudal tracheal folds not evident. Rostrum large and truncate 
without any setae at base. Antenna normal extending upto base of fore 
leg. All four pairs of spiracles discernible. Adhesive sacs well developed. 
Base of legs with peg-like spines; meso- and metathoracic legs with a 
thin spine at base of each leg. 

Host.-Tephrosiq purpurea (Singh, 1938) and Commelina sp. (new 
record). 

Distributioll.-Nagpur (Singh 1938); Badnera (Maharashtra State), 
Neyveli, Sawyerpuram, Kayaramabedu (Madras) and Thimbam 
(Tamil Nadu State) (new distribution records). 

Material examined.-Nine pupal case, on Tephrosia purpurea, N eyveli, 
23-1-1967, B. V David; Twentynine pupal cases, 9n Tephrosia purpurea, 
Sawyerpuram, 29-7-1969, B. V David;' eight pupal cases, on Tephrosia 
purpurea, Badnera, (Maharashtra), 30-8-1969, B. V" David; twentytwo 
pupal cases, on stem of Commelina sp., Thimbam (Coimbatore district), 
2000 feet, 10-8-1971, B. V David. 

Collections in the Systematic Entomology Laboratory, United States 
Department of Agriculture, Washington D. C. Pupal cases on dry leaves 
in collection. 

DISCUSSION 

Our meagre knowledge of the family Aleyrodidae an economically 
important group of insects, as evident from the literature appears to 
be due to paucity of sufficient morphological characteristic features of 
all the postembryonic stages. This also restricts to a great extent the 
accurate definition of the various taxa. The scarcity of positively asso­
ciated stages with the ~dults of both sexes and the remarkably little 
variation shown by the adults of very few species studied, have naturally 
led to the recognition of the so-called pupal cases, the exuviae of the 
fourth instar nymphs, in the matter of generic and specific classification 
of the aleyrodids-a rather unusual procedure in the taxonomic study 
of these insects. This stage is the one most often collected and known 
for the majority of world species and also possesses a multitude of dia­
gnostic features than any other stage. 

This insufficient knowledge of' this group in this country is evident 
from the fact that eventhough taxonomic studies on this group have 
been commenced as early as 1903, only 23 genera and 62 species were 
known upto 1958. As such, judg{,d by the limitations of the scope' of 
this work the present investigations have contributed substantially to 
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the taxonomic study of this group in as much as 30 new species .have 
been added, including in it a new g~nus and five genera reported for 
the first time in this country and three species newly recorded in India. 
The genera Lipaleyrodes hitherto known from Madagascar and Malaya, 
Neopealius from Japan, Alellrocybotus and Zaphanera from Ceylon and 
Asterochiton from New Zealand form important additions to the aleyro­
dids of India. The record of the cosmopolitan species Trialeurodes 
vaporariorum (Westwood). Pealius schimae Takahashj from North Borneo 
and Aleurotrachelus multipapillus Singh from But rna and Bemisia hancocki 
Corbett from Western Africa in South India is another addition. 

The present investigations have also brought to light the following 
three new combinatipns of Singh's species: 

Dialeurodes spino. Singh = Pealius spina (Singh) 
Aleurothrixus indicus Singh ==z Taiwanaleyrodes indicus (Singh) 
Aleuroputeus publicus Singh = Zaphanera publicus (Singh) 

In this connection it. may be added that the genera Aleuroguteus and 
Aleurothrixus are not represented in India. 

Some of the economically important cosmopolitan species-the 
citrus blackfly Aleurocanthus woglumi Ashby, the cotton whitefly Bemisia 
tabaci (Gennadius), the jasmine whitefly Dialeurodes kirkaldyi (Kotinsky), 
the sugarcane whitefly }feomaskellia bergii (Signoret) and the greenhouse 
white.fly rrialeurodes vaporariorum (Westwood) have been known to have 
a wide range of hosts (Russell, 1963), and the last species in particular 
has been noticed to infest Solanum tuberosum (potato) in the Nilgiris in 
this country. Hence the recording of this economically important 
species for the first time appears to be of ~ignificance. 

The identity of the pomegranate whitefly, earlier placed by Singh 
(1931) in Siphoninus finitimus has now been confirmed as Siphoninus philly­
reae (Haliday), known commonly as the Phillyrea whitefly elsew~ere. 

Another important observation relates to the castor whitefly hitherto 
frequently reported as rrialeurodes ricini (Misra). However, detailed 
examination of very large populations has brought to light the coexis­
tence of two closely allied species r rara Singh and T ricini (Misra) 
the former being more predominant. This is again confirmed by ob~ 
servations on the occurrence of the two species together on Anona glabra 
and Gossypium hirsutum, T rara Singh being predominant. In as much 
as these two forms appear to coexist on leaves of the same host plant, 
the possible conclusion regarding their structural similarity in many 
respects especially in the arrangement of conical spines at the base of 
legs, cannot be overlooked. Differences in the size and arrangement 
of submarginal papillae and presence or absence of subdorsal papillae 
[equal sized and arranged in a regular row in T ricini (Misra) and 
variously sized and arranged irregularly in T rara Singh; absence of 
subdorsal p~~illae in the fo.rmer a!1d prese~~~ in t~e latter] ~efy attempts 
at synonymtsmg T rara SIngh WIth T r1,C1,n1, (MIsra) and It remains to 
be demonstrated experimentally as was established for Bemisia tabaci 
(Gennadius) by Mound (1963). Further in view of r rara Singh agree­
ing in all respects with r desmodii Corbett, the synonymy of the latter 
with T rara Singh remains to 'be confirmed. 
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The aleyrodids Lipaleyrodes crossandrae sp. nov. on the flowering shrub 
Crossandra undulaefolia, and Neapeolius nilgiriensis sp. nov. on Azalea indica 
also appear to be interesting additions to the list of economically im­
portant aleyrodids. 

Host correlated variation.-Inter.esting data have been gathered in the 
present studies as regards host correlated variation in aleyrodids and 
the _ discovery of host correlated variation appears to he an important 
contribution to our knowledge of this group in this country particularly 
because this relates to the ability of some species to develop on particular 
types of leaves leading -to th.e development of plasticity of the species 
concerned as a direct reaction to the change of immediate environment 
as revealed by studies on (a) Bem~sia tabaci (Gennadius) on Aristolochia 
labiosa, Gauzuma tomentosa and Oryza sativa,· (b) Trialeurodes rara Singh 
on Aristolochia labiosa, Bauhinia sp., Dolichoslab-lab, Gossyoium hirsutum, 
P hyllanthus acidus and Ricinus communis; (c) Dialeurodes bassiae sp. nov 
on Bassia longifolia; and (d) Pealius indicus sp. nov. on Ficus bengalensis. 
Results presented herein show that the pupal cases developing on hairy 
leaves are comparatively smaller in size with deeply indented margin, 
more number of s_ubdorsal papillae and elongated dorsal setae as against 
large si~ed pupal case with smooth margh;l, less number of subdorsal 
papillae and very short dorsal setae which confirm the views of earlier 
workers. Mention may be made of variations correlated with the struc­
t.ure of the host leaf by Russell (1948) in Trialeurodes vaporariorum (West­
wood). Several species of Bemisia were sunk in B. tabaci (Gennadius) 
for the same reason by Russell (1957) and more recently Mound (1963) 
has also synonymised several African'species of Bemisia with B. tabaci 
(Gennadius). This naturally reveals that in order to reach the nature 
of species stability, an understanding of structural variations in response 
to change of host appears necessary. The observation that aleyrodids 
infesting both sides of leaves show no structural variations of significance 
and the development of striking differences in species normally inhabit­
ing the lower surface of leaves moving to the upper side as in Dialeurodes 
bassiae sp. nov. and Pealius indicus sp. nov. is interesting. 

Association with other insects .-The occurrence of aleyrodids alorig with 
members of the same group as also with members of other groups of 
ins~cts are on record. Rao (1958) mentions of association of Dialeurodes 
ixorae Singh with Rhachisphora trilobitoides (Q. & B.). Singh (1931) 
makes reference to association of different species of ants with 
Neomaskellia bergii (Signoret) ~nd Rhachispora trilobitoides (Q. & B.). 
Quaintance and Baker (191 7) have recorded Aleurocanthus citricolus 
(Newstead) and the scale insect Aonidiella aurantii (Maskell) on citrus. 

In the present study also interesting .association of aleyrodids with 
other insects has been observed. Aleurotrachelus caerulescens Singh is 
found with the thirips Rhipiphorothrips cruentatus Hood on rose, and Neo­
maskellia bergii (S~gnoret) with black ant 'on Cenchrus ciliaris, Saccharum 
oificinarum and Sorghum vulgare. Dialeuroldhga fici sp. nov~ occurs along 
with the scale Icerya sp. (Plate III) on Ficus religiosa. Dialeuropora dece­
mpuncta (Q. & B.) and the scale Aonidiella sp. occur together on Streblus 
asper. Interesting inter-specific aleyrodid associations have been ob­
served in a few species. IJemisia tabaci (Gennadius) - has been noticed 
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to be in a')sociation with Lipaleyrodes crossandrae sp. nov. on Achyranthes 
aspera, while it is found with Trialeurodes rara Singh on Aristalochia labiosa. 
The associations of Dialeurodes bassiae sp. nov. with Aleurolobus moundi 
sp. nov. on Bassia spp., and Dialeurodes kirkaldyi (Kotinsky) with Bemisia 
jasminum sp. nov. on jasmine are interesting. Similarly, Dialeuropora 
decem puncta Q. & B. has been found in a')sociation with Aleurqcanthus 
loyolae sp. nov. on Streblus asper and with Aleurocanthus rugosa Singh on 
Anona sp. On Polyalthia longifolia and P. pendula it is found with Aleuropla­
tus alcocki (Peal) and Aleurocanthus rugosa Singh and on Cordia myxa with 
Aleurotuberculatus takahashii sp. nov. and Asterochitoll cordiae sp. nov. The 
associations of Dialeuropora pterolobiae sp. nqv. with Aleuromarginatus kalla-' 
rensis sp. nov. on Pterolobium indicum, and Zaphanera publicus (Singh) with 
Bemisia hancocki Corbett on Tephrosia purpurea are also interesting. In 
aleyrodid taxonomy, as it is customany to preserve leaves with pupal 
cases, information on the occurrence of two or more species together 
on the same leaf would be of much significance. 

SUMMARY 

I. A study of the some Indian Aleyrodids in the background of a review 
of literature is presented taking into account the conventional classi­
ficatory system and the economic importance of this group of in­
sects. 

2. A total. of sixty species representing 24 genera is dealt with. Of 
these, 30 species are described as new to science and 4 species as 
new records to India. Of the genera recorded, one is iiescribed 
as new and five as generic records new to this country. 

3. Keys are provided for the genera and species of Indian Aleyrodidae. 
4. Information on ho~t correlated intraspecific variations is given in 

this work with reference to the four species, Bemisia tabaci, Trialeuro­
des rara, Dialeurodes bassiae and Pealius indicus. These observations 
tend to emphasise caution in determining the status of these species. 

5. Inter-specific associations within the family of Aleyrodidae as well 
as with other insects are discussed. 

6. A relevant list of references pertaining to this study is annexed. 
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(See figures ,clockwise) Aleur,ocanthus spiniferus on grape wine ,; Aleurolobus barodensis on 
,sugar ,cane; Aleura/ohm moun.di on Bassia sp,.; Aleurocanthus woglumi on Murraya koenlgii. 
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DAVID AND SUBRAMANIAM Plate II 

(See figures clockwise) Indoalt:Yf:odes pus.tulatus on Morinda tinetaria; DialeurQdes kirkalclyi 
on Jasminum 4Il'iculatum; Ne()maskellia bergi i on Sorghum ,vulgate; Dialeurodes bassiae on 
Bassia sp.; Lipaleyr,odes crossandrae on Crossanara undulaefolia~ 
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DAVID AND SUBRAMANI&'\{ Plate III 

(See figures ClockWise) DUzUurodes ixorae on the lower surface and Rhacnispora trilobitoides 
on the -'upper surface of an unidentified plant leaf; DUzUurolonga ftciin association with 
the ,scale lcerya sp. on Ficus r8l:igUisa,; Zapkanea IUblicus on Tepll,rosiapurpurea stem and leaf 
of OomtMlina sp.; T-,iaZeurodes rara On PhyllaiUftus tJCidus., -
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I I 

LES VENERIDAE INDETERMINEES DAS 

COLLECTIONS DE CALCUTTA 

Par 

E. FISCHER-PIETTE 

Museum National d'Histoire naturelle de Paris 

(With 1 plate) 

Thanks the Authorities of the Zoological Survey of India we have 
had the opportunity of studying the unnamed material of Veneridae 
from the collections of Calcutta. Here are the results, with data on 
the distribution around India and description of new species. 

Grace a 1 'amabilite de Autolites du Zoological Survey of India 
nous avons eu fa possibilite d'etudier les Veneridae non-determinees 
se trouvant dans les collections de Calcutta. Nous donnons ci-dessous 
les re~ultats de cet examen, qui comporte des donnees sur la distribu­
tion de chaque espece autour de la peninsule indienne et des descrip­
tions d' especes nouvelles. 

Venus reticulata I.liRne 

Venus reticulata, Linne, 1758, edt X: 687. 
Venus N°64 testa. ., Linne, 1764: 503: 
Venus reticulata L., Linne, 1767, ed. XII: 1133; Hanley, 1855: 72; Dodge, 1952, 100, 

art. 1: 105. 
Hione reticulata L., Standen et Leicester, 1906, V: 293. 
Antt"gona reticulata L., Fisc er-Piette, 1974, 5 (2-3): 269, fig. 1. 

Nous jugeons inutile de donner une longue liste de references 
pour cette espece bien connue. On tl'OUVel a diverses citations et figures 
mentionnees dans notre travail de 1974, et une liste extremement .eten­
due sera publiee dans une monographie des Venerinae que nous allons 
donner it 1 'impression. 

Le Musee de Calcutta nous a soumis deux lots d'exemplaires 
recoltes a Tuticorin. 

Venus toreuma Gould 

Venus toreuTna, Gould, 1850, m: 277. 
Venus toreuma GId., Gould, 1852, XU: 419; atla~ 1856, pI. 37, fig., 538, 538a et 538b; 

Reeve, 1864, XIV, pI. XVI, fig. 64a et~; Yokoyama, 1924, 45 (1): 6 et 43, 
pI. 2, fig. 22; Habe, 1951; 166, fig. 379 et 380 p. 171; Kira, 1955, pI. 56, fig. 1~; 
Kira, 1962: 160, pI. 57, fig. 15; Okutani et takemure, 1967: 181, fig. 1; Fiscl1er­
Piette, 1968: 785; Kuroda, Habe et Oyama, 1971: 658 et 428, pI. 93, fig. 11; 
Fischer-Piette1 1974, 5 (2-3): 268, . 
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Venus jukesi, Deshayes, 1853a, I: 100. 
Venus sculpta, Deshayes, 1853b: 3. 
Venus crebrisulca Lmk., Sowerby (non Lamarck), 1853, D: 728, pI. 161, fig. 187, 188 et 

189. 
Venus sculpta Des .,. Reeve, 1863, XIV, pI. II, fig. 5. 
VenusjukesiDes ., Pfeiffer, 1869, cd. II, XI (1): 217, pI. XXXV, fig. 7 a 9. 
Chione toreuma GId., MelvilI et Standen, 1899, XXVD: 196. 
Venus hawaiensis, Dall, Bartsch et Rehder, 1938, 153: 164, pI. 42, fig. 13 a 15. 
Ventricolaria toreuma GId., Rippingale et !\1a.cMichel, 1961: 192, pI. 27, fig. 13. 

On trouvera une liste de I1eferences dans notre tra\i ail artuellement' 
a 1 'impression. 

Dans Ie materiel qui nous a ete soumis se trouve une valve (colI. 
Ray) venant des environs de Krusedai (Tuticorin SUIvey). 

Timoclea cochin~nsis So\ver by 

Venus cochinensis, Sowerby, 1853, H: 716, pI. CLVI, fig. 79-80. 
Chione cochinensis Sow., Deshayes, 1853a, I: 132. 
Venus (fJhione) cochinchinensis Sow., Romer, 1867, XIV: 59. 
Timoclea cochinensis Sow., Keen, 1945, X (49): 36. 

Les provenances des echantillons soumis sont les suivantes: Porto 
Novo, Tranquebar, Port Cochin (Kerala), Mangalore. 

Gafrarium pectinatum Linne 

Cette espece est I 'une des plus communes de 1 'Indo-Pacifique, 
de sorte qu'elle abonde dans toutes les collections-; et c'est une des phIS 
-variables- qui soient. II n'est donc pas etonnant qu'elle ait recu de nom­
breuses denominations qui doivent etre considerees comme synonymes. 
La consultation de trois travaux qui ont ressembl6 une abondante docu­
mentation (455 references dans Ie dernier d'entre eux)- permet de se 
faire une idee de ce que nous venons de dire,. ce sont ceux de Oostingh 
1925, de Prashad 1932, et de Fischer-Piette et Vukadinovic 1975. Dans 
1es presentes pages no us n'y ajouterons. qu'un choix d'autres references 
en petit nombre, apres avoir donne la liste ci-dessous des divers~s 
denominations specifiques employees. 

Pectinata Linne 1 758; incrus'tata Born 1 778; divaricata Chemnitz 
. 1 782; nexilis Martyn 1 784; aequivoca Chemnitz 1 791; dispar Chemnitz 
1 795; tumi~um Roding 1 798; angulatum Roding 1 798; depressum Roding 
1 798; cardtodeum Roding 1 798; costatum Roding 1 798; discors Dillwvn 
1817; numulina L~marck 1818'; muscaria Lamarck 1818 ; plllica~is 
Lamarck 1818; mtxta L·amarck 1818; ahbreviata Lamarck 1818; gihhia 
Lamarck 1818; ranella Lamarck 1818; testudinalis Lamarck 1818; cuneata 
Lamarck 1818; placunella Lamarck 1818; hufonia Hory de St. Vincent 
1827; hyla. Bory de St.. Vincent 1827; savignyi Jonas 1846; menkei 
Jonas 1846;. australis Sowerby 1851; transversaria .Deshayes 1853; mar­
mora.ta Reeve 1863; gihhosa Fraser 1865; adunca Romer 1869; pythinoides 
Tenlson-Woods .1878; barandae Hid~lgo 1885; catillus Hedley 1909; 
alfredensis Bartsch 1915. 
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Venus pectinata, Linne, 1758, ed. X: 689 . 
. , Savigny, 1809, pI. 8, fig. 17. 

Cytherea abbreviata Lmk., Delessert, 1841, pI. 9, fig. la, b, c, d. 
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Cytherea pulicaris Lmk., Delessert, 1841, pI. 9, fig. Sa, b, C; Chenu, 1847, pI. 12, fig. 2 a, b 
et fig. 3 a, b. 

Cytherea gibbia Lmk., Reeve, 1841, I : 94, pI. 70, fig. 5; Chenu, 1847, pI. 12, fig. 6 a-c, 7 
a-c, 8 a-c. . 

Cytherea muscaria Lmk., Chenu, 1847, pI. 12, fig. la, b. 
Cytherea abbrelJiata Lmk., Chenu, 1847, pI. 12, fig. 4a, b. 
aytherea pectinata Lmk., Chenu, 1847,_ pI. 12, fig. 5. 
Cytherea ranella Lmk., Chenu, 1847, pI. 12, fig. 9 a-c. 
Cytherea divar~cata Lmk., Chenu, 1847, pI. 13, fig. 1 a 3. 
Cytherea testudinalis Lmk., Chenu, 1847, pI. 13, fig. 4 a, b. 
Circe pectinata L., Reeve, 1863, XIV, pI. V, fig. 20; Mitchell, 1867: 65; Lamy, 1906: 

212; Lamy, 1909, XXD: 346, Lynge, 1909, V (3): 234; Lamy, 1930: 138; 
Lamy, 1938, XXXVII: 27. , 

Circe gibba Lmk.,-Reeve, 1863, XIV, pI. VI, fig. 21; Mitchell, 1867: 65. 
Circe aequivoca Chemn., Reeve, 1863, XIV, pI. VI, fig. 22; Lamy, 1932: 984. 
Circe divaricata Chemn., Reeve, 1863, XIV, pI. VI, fig. 23; Mitchell, 1867: 65; Melvill 

et Abercrombie, 1892, sere 4, VB: 45; Lynge, 1909, V (3): 235. 

Circe dispar C~emn., Reeve, 1863, XIV, pI. VI, fig. 24: Lynge, 1909, V (3): 235. 
Circe nummulina Lmk., Reeve, 1863, XIV, pI. VI, fig. 25. 
Circe marmorata, Reeve, 1863, XIV, pI. VIII, fig. 30. 
Crista pectinata L., Jousseaume, 1888: 208; Lamy et Fischer-Piette, 1938: 82. 
Circe gibbia Lmk., Lynge, 1909, V (3): 234~ Lamy, 1932: 984. 
Gafrarium pectinatum L., Oosting , 1925,29 (1): 296; Prashad, 1932: 228; P.-H. et E. 

Fisc!,.er, 1938: 409; Adam et Lelbup, 1939;n (20): 81, pI. 5, fig. 2; Satya murti, 
11956, N.S., I: 108, pI. 15, fig. 4a et b; Fischer-Piette, 1958, 98: 122; Fischer-
Piette, 1968: 785; Fischer-Piette, 1974, 5 (2-3): 277; 

Circe savignyi Jonas, Lamy, 1931: 306. 
Gafrarium dispar Dillw., Prashad, 1932: 230. 
Gafrarium tumidum Rod., Prashad, 1932; 231; Adam et Leloup, 1939: 82, pI. 5, fig. 3; 

Satyamurti, 1956, N.S., I: 108, pI. 15, fig. 3a et b; 'Kundu, 1965~ 62 (2): 214, 
pI. XX, fig. 63. 

Gafrarium catiUus Hedl., Prashad, 1932: 233, pI. VI, fig. 15 et I? 
Circe abbreviata Lmk., Lamy et Fischer-Piette, 1937: 386. 
Gafrarium mixtum Lmk., P.-H. et E. Fischer, 1938: 409. 
Gafrarium divaricatum GmeI., Adam et Leloup, 1939: 82, pI. V, fig. 4. 
Gafrarium divaricatum, Gravely, 1941, N.S., V (1): 48, fig. 20b. 
Gafrarium divaricatum Dillw., Ray, 1948, XLVI: 118. 
Gafrarium dispar Chemn~, Satyamurti, 1956, N.S., I: 109, pI. 15, fig. Sa et h. 
Gafrarium divaricata Chemn., Satyamurti, 1956, N.S., I: 110, pI. 16, fig. Ii et b; Kundu, 

1965, 62(2): 214, pI. XIX, fig. 62. 
Gaftarium gibbium Lmk., Fischer-Piette; 1968: 786. 

Les provenances des nombreux echantillons soumis sont situees 
dans les regions suivantes. Sur la cote est, Waltair, region de Vizagapa­
tam;, golfe de Palk; golfe de Manaar. Sur la cote ouest, Cannanore; 
Kumta; Anjadev lsI.; Kar\var; Baima Beach (Goa); St. Mary Island; 
Bombay. 
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Sunetta m.eroe Linne 

Chama sunet, Adanson, 1757: 229, pI. 17, fig. 13. 

Venus mero;; Linne, 1758, ed. X: 687 . . . 
Venus meroe, testa. ., Chemnitz, 1784, VB: 55, pI. 43, fig. 450-454. 
Cuneus costattis, Meger Ie von MiihlfeId, 1811: 50. 
Meroe pieta (M. zigzag), Schumacher, 1817: 149, pI. 14, fig. 3. 
Cytherea meroe L., Crouch, 1826: 13, pI. 7, fig. 5. 
Meroe meroe L., Gray, 1838, vm: 303. 
Meroe picta Schum., Sowerby, 1851, U: 609, pI. CXXVI, fig. 1 et 2; Crosse, 1874, 22: 9L 

Cuneus mero~ L., Deshayes, 1853a, I: 41. 

Cytherea mero;" L., Hanley, 1855: 71. 
Meroe piela Schum., Reeve, 1864, XIV, pI. II, fig. 5. 

Sunetta mero~L., Pfeiffer, 1869, ed. II, XI (1): 78, pI. 21, fig. 3 a 8; Romer, 1870, U: 3, 
pI. 1, fig. 1; Fischer-Piette et P.-H. Fischer, 1939, 83: 189, pI. VI, fig. 39 et 40; 
Prashad, 1939, 83: 46, pI. 2, fig. 1; Fischer-Piette, 1942, 85: 324, pI. XIV, fig. 11. 

Sun etta meroe L., Standen et Leicester, 1906, V: 293. 
Meroe chilkaensis (pars), Preston, 1914, X: 304, fig. 13-13a p. 305 (tantum type figure) 

(teste Prashad 1939). 
Venus meroe L., Dodge, 1952, 100, art. 1: 103. 

Le~ echantillons soumis viennent de Chilka; Walt~ir; Bimlipatam; 
Porto Novo (Tamil Nadu); Pondichery; Tranquebar. 

Sunetta scripta Linne 

., Rumphius, 1711, pI. 42, fig. L et M. 
Donax scripta, Linne, 1758, ed. X: 683. 
Donax scripta L., Linne, 1764: 495; Gmelin, 1791, ed. XIII: 3264; Dodge, 1952, 100, 

art. 1: 84. 
Donax scripta Linnaei, testa. ., Chemnitz, 1782, VI: 267, pI. 26, fig. 261 it 263 (non 

264). 
Meroeseripta L., Gray, VID: 303; Sowerby, 1851, U: 610, pI. CXXVI, fig.3 it 8; Hanley, 

1855: 62; Reeve, 1864, XIV, pI. II, fig. 6; Crosse, 1876, 22: 94. 
Cuneus trunca/us, Deshay~s (non Costa), 1853b: I; Deshayes, 1853a, I: 43. 
Cuneus scriptus L., Deshayes, 1853a, I: 44. 
Venus abducta, Romer, 1858: 50. 
Suneita concima, Dunker, 1858: 74, pI. 25, fig. 4 it 6. 
Meroe truncata Desh., Reeve, 1864, XIV, pI. II, fig. '3a, b et c; Crosse, 1874, 22: 94. 
Sunetta adelinae, Angas, 1867: 909, pI. 44, fig. 5. 
Sun etta scripta L., Pfeiffer, 1869, ed. II, XI (1): 79, pI. 16, fig. 11 it 16; Romer, 1870, U: 

8, pI. 2, fig. 2a it h; Prashad, 1939,83: 46, pI. 2, fig. 2 it 5; Crichton, 1941, 42: 
325; Satyamurti, 1956, I (2): 115, pI. 17, fig. 2a et b; Kundu, 1965,62 (2): 
214, pI. XIX, fig. 61. 

Sunetta truneata Desh., Romer, 1870, D: 10, pI. 3, fig. 1; Hedley, 1918, LI, SuppI.: 22. 
Meroe adelinae Ang., Crosse, 1874, 22: 95. 

Mero~ chilkaensis (pars), Preston, 1914, X: 304 (fide Prashad, 1939) . .. 
Meroe satparaensis, Preston, 191~, X: 305, pI. 12 et 12a. 
Suneita adelinae Ang., Iredale, 1924, XLIX: 208. 
$unemeroe adelinae Ang., Iredale? 1930, XVB: 395, 
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Les echantillons soumis viennent de: Suratkal Beach; Vizagapa­
tam; Porto Novo (Tamil Nadu); Tuticorin; .Mangalore et St. Mary 
Island. 

Sunetta donacina Gmelin 

., Knorr, 1771, VI, pI. 28, fig. 7. 
Venus donacina, Grnelin, ed. XIII: 3295. 
Donax seminuda, Anton, 1837, m: 283. 
Venus (Cytherea) seminuda Anton, Anton, 1839: 7. 
Cytherea seminuda Anton, Philippi, 1846, n: 25 = 97, pI. 3, fig. 4. 
Cytherea birmanica, Philippi, 1848, m: 42 = 74, pI. 9, fig. 8. 
Meroe seminuda Phil., Sowerby, 1851, n: 610, pI. CXVI, fig. 15; Mitchell, 1867: 65. 
Cuneus seminudus Anton, Deshayes, 1853a, I: 42. 
Cunefls birmanicus Phil., Deshayes, 1853a, I: 44. 

M ro;·seminuda Anton) Reeva, 1864, XIV, pI. I, fig. la, b, c, d et e. 
Sun etta donacina GrneI., Pfeiffer, 1869, ed. II, XI (1): 81, pI. 29, fig. 14 et 15; Rome!". 

1870, U: 6, pI. 1, fig. 3a, 3b, 3c; Fischer-Piette et P. -H. Fischer, 1939, 73: 19-'>; 
pI. .VI, fig. 42 et 43. 

Sunetta birmanica Phil., Romer, 1870, U: 7, pI. 2, fig. 1. 
Sunetta aurora, Jousseaume, 1872, 2 ser., 23: 9, pI. 2, fig.' 7-9. 
Meroe roetersiana, Crosse, 1873, 21: 284. 
Meroe seminuda Anton, Crosse, 1874, 22: 92. 
Meroe birmanica Phil., Crosse, 22: 92. 
Meroe aurora Jouss., Crosse, 22: 92. 
Meroe roetersiana Crosse, Crosse, 1874, 22: 93, pI. 3, fig. 7. 
Sunetta kurachensis, Sowerby, 1895, I: 216, pI. 13, fig. 1. 
Sunetta donacina Gmel. var. birmanica, Fischer-Piette, 1939, XI: 142. 
Sunetta donacina Gmei. var. aurora, Fischer-P ette, 1939, XI: 142. 
Sunetta donacina Gme!. var. nuda, Fischer-Piette, 1939, XI: 143. 
Sunetta donacina, Gravely, 1941, N.S., V (1): 50. 

Les echantillons soumis viennent des localites suivantes: Waltair; 
Bimlipatam; Mangalore; Bombay. 

Sunetta solanderii Gray 

Donax scripta Linnaei. 
262, 263, 265). 

:(pars), Chemnitz, 1782, VI: 267, pI. 26, fig. 264 (non 261, 

Oytherea solantlerii Gray, 1825, ·IX: 134. 
Venus hians, Wood, Suppl., 1828b: 5, pI. 2, fig. 11. 
Meroe solandri Gray, Gray, 1838, VIR: 303; Sowerby, 1851, U: 611, pI. CXXVI, fig. 10; 

Sowerby, 1853, U: 742, pI. CLXIII, fig. 18 et 19; Mitchell, 1867,: 65; Crosse, 
1874, 22: 95; Melvill et Abercrombie, 1892, sere 4, vn: 45. 

Cytherea solandr; Gray, Hanley, 1843: 109. 
Cuneus solandr; Gray, Deshayes, 1853a, I: 44. 

Mp.ro-; solandri Gray, Reeve, 1864, XIV, pI. III, fig. 10. 

Mero~ hians, Reeve, .1864, XIV, pI. III, fig. I!. 
II 

Sun etta solandri Gray, Pfeiffer, 1869, ed. II, XI (1): 86, pI. 29, fig. 7 A 9; Romer, 1870, 
1870, U: 10, pI. 3, fig. 2; Dall, 1902, XXVI: 350; Jukes-Browne, 1914, XI: 66. 

Sunetta tum idiss ima, Tomlin, 1922, XVI: 312. 
Sun etta solantlerii Gray, Tomlin, 1922, XVI: 312. 
Sun etta solanderi Gray, Fischer-Piette, 1939: (145; Fischer-Piette, 1939, 83: 211. 
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Les echantillons soumis, nombreux, viennent des localites suivan­
tex. Madras; Pondichery; Trivandrum; Port C.)chin; Beypole; em­
bouchure de la riviere Korapuzha; environs de Calicut; Mahe; Manga­
lore; Kumta; Karwar; Goa. 

Meratrix meretrix Linne 

Cette espece bien connue a fait l'objet d'innoDlbrables citations 
qu'il nous parait ,inutile de vouloir toute~ reproduire ici. Prashad a donne 
en 1932, in Lamellibranchia Sihoga Exped., p. 212-214, une liste con­
siderable a laquelle il y a peu de choses a a outer pour la periode 1 705-
1928 dont il s'est occupe, E. Fischer Piette et P.-H. Fischer (1941, 
]. Conchy!., p. 318) ont donne une liste de citations posterieures a Pra­
shad.· Nous ne donnerous done ci-apres que des. references posterieures 
a 1941, et sans nous efforcer d'etre complets. 

Venus lamarckii Gray, Mitchell, 1867: 64. 
Meretrix meretrix, Gravely, 1941, N.S., V (1): 30. 
Venus meretrix Linne, Dodge, 1952, 100, art. 1: 100. 
Meretrix lusoria Rod., Kira, 1962: 159, pI. 57, fig. 1; Kuroda, Habe et Oyama, 1971: 

647 et 419, pI. 94, fig. 3 a 6. 
Meretrix meretrix L., Kundu, 1965,62 (1): 102, pI. XV, fig. 51; Fischer-Piette, 1968: 786~ 

Fischer-Piette, 1974, 5 (2-3): 281. . 
Meretrix lamarcki Desh., Kuroda, Habe et Oyama, 1971: 648 et 419~ pI. 93, fig. 1. 

Les echantillons Ioumis viennent de Chilka, Waltair, Vizagapa­
tam, Kakinada, Madras, Pondichery, Cuddalore, Porto Novo, Tuti­
corin, Quilon, Etat de Ktrala, Bhatkal, Elattur, Mangalore, Kunta, 
Kar""'ar et Bombay. 

Meretrix casta Gmelin 

Nous distinguons la forme Meretrix casta proprement elite. et sa 
variete ovum Hanley. 

I. Meretrix casta s.s. 

Venus casta. ., Chemnitz, 1782, VI: 349, pI. 33,- fig. 346. 
Venus casta Chemn., Gmelin, ed. XIII: 3278; Wood, 1~28a: 36, pI. 7, fig. 46. 
Cytherea casta Gmel., Lamarck, 1818, V: 573 (563); Sowerby, 1851, U: 621, pI. CXXIX 

fig. 43, 44, 46. 
Cytherea casta Lmk., Deshayes, 1835, ed. 2, VI: 301; Chenu, 1847, pI. 2, fig. 3-3c. 
Cytherea ovum HanI., Reeve, 1864, XIV, pI. VI, fig. 19c. 
Meretrix casta Chemn., Romer, 1865, I: 31, pI. 12, fig. 2; Melvill et Standen, 1898, IX: 

82; Preston, 1915, XI: 300 (sauf la valve de 67 X 73 mm qui est M. meretrix 
d'apres Hornell, 1917); Hornell, 1917, xm: 166, pI. 5, fig. 22; pI. 6, fig. 34-38. 

Merehix exilis, Romer, 1865, I: 35, pI. 10, fig. 3. 
Cytherea casta Chemn., Pieffer, 1869, ed. II, XI (1): 19, pI. 3, fig. 3. 
Meretrix casta GmeI., Fischer-Piette et P. -H. Fischer, 1941, 84: 338. 
Meretrix casta, Gravely., 1941, N.S., V (1): 50', fig. 20c. 
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Les echantillons soumis ont des provenances nombreuses. Chilka, 
Waltair, Kakinada, Pondichery~ Cuddalore, Porto Novo, Tranquebar, 
Cochin, Beypore, Etat de Kerala, Calicutt, Mahe, Elattur, Mangalore, 
Karwar, Cote de Mysore, St. Mary Island, Goa. 

II. Meretrix casta var. ovum Hanley 

Oytherea ovum, Hanley, 1842: 21, Suppl., pI. 15, fig. 21. 
Cytherea ovum Hanl., Hanley, 1845: 21; Sowerby, 1851, U: 621, pI. CXXIX, fig. 45. 
Venus (Oythe"rea) creplini, DWlker, 1852, IX: 61 (sans figure). 
Meretrix ovum Han!', Deshayes, 1853a, I: 34; Romer, 1866, I: 38, pI. XII, fig. 4. 
Cytherea ovum Hanl., Reeve, 1864, XIV, pI. VI, fig. 19a (non 19c); Mitchell, 1867: 64. 
Meretrix creplini Dunk., Romer, 1866, I: 39, pI. XII, fig. 3. 
Oytherea creplini Dunk., Mitchell, 1867: 64. 
Meretrix casta Chemn. val' ovum HanI., Hornell, 1917, xm: 171, pI. 4, fig. 1-4, pI. 5, 

fig. 23-26, pI. 6, fig. 34-38. 
Meretrix casta Gme!., var. ovum Hanl., Fischer-Piette et P. -H. Fischer, 1941, 84: 340. 
Meretrix ovum, Gravely, 1941, N.S., V(I).: 50. 

Cette variete est plus regulierement ovaIe et plus allongee que Ie 
type, et se3 sommets sorit moins saillant5, sa tail Ie est moindre. Selon 
HJrnell (1917; p. 169), l'elongation serait une consequence de la des­
salure, cette variete se trouvant dans les eaux saumotres de la cote occi­
dentale de l'Inde et de la cote malaise. 

Les echantillons soumis ont les provenances suivantes. Etat de 
Kerala, Elattul, Mangalore (Fish Market), Kunta, Cote de Mysore, 
Enfin, un lot est marque de Mergui. 

Callista erycina Linne 

Venus erycina, Linne, 1758, ed. X: 686. 
Venus erycina L., Linne, 1767, edt XII: 1131; Wood, 1828a: 35, pI. 7, fig. 38; Dodge, 

1952, 100, art. 1: 97. 
Venus erycina Linnaei, Chemnitz, 1782, VI: 334, pI. 32, fig. 337 a 339. 
Venus costata, Chemnitz, 1795, XI: 226, pI. 202, fig. 1975. 
Venus chinensis, Chemnitz, 1795, Xi: 227, pI. 202, fig. 1976. 
Venus pacifica, Dillwyn, 1817, I: 175 . 

. , Savigny, 1817, pI. 9, fig. I, 12 , 16 , 

Cytherea erycina L., Lamarck) 1818, V: 574 (564); Sowerby, 1851, U: 623, pI. CXXX, 
fig. 69; Pfeiffer, 1869, ed. II, XI (1): 7, pI. 1, fig. 3. 

o ytherea I ilacina, Lamarck, 181.8, V: 574 (564). 
Oytherea erycinella, Lamarck, 1818, V: 575 (565). 
Oytherea pectoralis, Lamarck, 1818, V: 575 (565). 
o ytherea florida, Lamarck, 1818, V: 575 (565) . 
Venus costata Chemn., Wood, 1828a: 35, pI. 7, fig. 39. 
Venus pulchra, Wood, 1828b, suppl.: 6, pI. 2, fig. 16. 
Otherea florida Lmk., Delessert, 1841, pI. 8, fig. 7 i, b, c, d;' Chenu, ,1847, pI. 5, fig. 7; 

Philippi, 1847, ll: 28, pI. V, fig. 4; Sower.by, 1851, H: 627, pI. CXXXVI, fig. 
193, 195, 196. 

Oytherea erycina Lmk., Chenu, 1847, pI. 5, ~g. 1 it 4 et fig. 6; et pI. 6, fig. 5. 
Cytherea erycinella Lmk., Chenu, 1847, pI. 5, fig. 5; Sowerby, 1851, U: 624, pI. CXXXI, 

fig. 85. 
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Cytherea pectoralis Lmk., Chenu, 1847, pI. 5, fig. 8; Sowerby, 1851, D: 625, pI. CXXX, 
fig. 75. 

Cytherea lilacina Lmk., Chenu, 1847, pI. 5, fig. 11; Sowerby, 1851, D: 626, pI. CXXX, 
fig. 74; Pfeiffer, 1869, ed. II,_XI (1): 9, pI. 1, fig. 4, 5. 

Cytherea hagenowi, Dunker, 1848, V: 184. 
Cytherea multiradiata, Sowerby, 1851, U: 623, pI. CXXX, fig. 76. 
Cytherea costata Chemn., So\verby, 1851: II: 623, pI. CXXX, fig. 70-71; Pfeiffer, 1869, 

ed. II; XI (I): 30, pI. 2, fig. 1. 
Cytherea semisulcata, Sowerby, 1851, U: 624, pI. CXXXI, fig. 82. 
Cytherea pulchra Gray; Sowerby, 1851, U: 624, pI. CXXX, fig. 73. 
Cytherea sinensis, Sowerby, 1851, U: 624, pI. CXXXI, fig. 80-81. 
Cytherea spathulata, Sowerby, 1851, U: 625, pI. CXXXI, fig. 78-79. 
Cythereafestiva, Sowerby, 1851, U: 625, pI. CXXX, fig. 72. 
Dione fest iva Sow., Deshayes, 1853a, I: 59; Reeve, 1864, XIV, pI. I, fig. 2. 
Dione grata, Deshayes, 1853a, 1: 62. 
Dione florida Lmk., Reeve, 1864, XIV, pI. I, fig. la, b. 
Dione erycina L., Re~ve, 1864, XIV, pI. I, fig. 3; Mitchell, 1867: 64. 
Dione chinensis Chemn., Reeve, 1864, XIV, pI. I, fig. 4. 
Dione lilacina Lmk., Reeve, 1864, XIV, pI. I, fig. 5. 
Dione semisulcata Sow., Reeve, 1864, XIV, pI. II, fig. 6a. 
Dione hagenowi Dkr., Reeve, 1864, XIV, pI. II, fig. 6b. 
Dione costata Chemn., Reeve, 1864, XIV, pI. II, fig. 7 et 9. 
Dione grata Desh., Reeve, 1864, XIV, pI. IV, fig. 14 a et b. 
Callistafestiva Sow., Romer, 1869, I: 58, pI. XVII, fig. 3. 
Callista erycina L., Romer, 1869, I: 59, pI. XVIII, fig. 1; Shikama, 1964, II, pI. 46, fig. 4; 

Fischer-Piette, 1974, 5 (2-3): 290. -
Callista lilac ina Lmk., Romer, 1869, I: 61, pI. XVIII, fig. 2. 
Callista costata Chemn., Romer, 1869, I: 62, pI. XVIII, fig. 3. 
OalUsta grata Desh., Romer, 1869, I: 64, pI. XIX, fig. 5. 
Oallista chinensis Chemn., Romer, 1869, I: 66, pI. XIX, fig. 3. 
Callista harida Lmk., Romer, 1869, I: 67, pI. XX, fig. 1; S opland, 1902: 171; Fisc er-

Piette, 1968 : 791. 
Callista multiradiata Sow., Romer, 1869, I: 69, pI. XX, fig. 2. 
Oallista spathulata Sow., Romer, 1869, I: 70, pI. XXI, fig. 5. 
Cytherea chinensis Chemn., Pfeiffer, 1869~ ed. II, XI (1): 31, pI. 2, fig. 2. 
Pitar erycina, Gravely, 1941, N.S., V(I): 50. 
~enus chinensis Chemn., (Holten in) Winckworth, XXV: 147. 
Pitar erycina L., Satyamurti, 1956, N.S., I (2): 113, pI. 16, fig. 4 a et b; Kundu, 1965, 

62 . (2): 212, pI. XVII, fig. 56. 
Oallista chinensis (Holten), Kira, 1962, pI. 57, fig. 3; Kuroda, Habe et Oyama, 1971; 

644 et 417, pI. 90, fig. 9. 

Callista erycina L. est une espece des plus variables. 11 n'est done 
pas etonnant que de nombreux noms aient ~te formules, que nous con­
siderons comme synonymes. Le nem florida Lmk. est celui qui a etc Ie 
plus. employe pour la region du canal de Mozambique, et ill'a cte egale­
ment jusqu'aux Indes, tandis que Ie nom erycina L. a surtout ete employe 
des lodes au Japon. Mais .to us les intermediaires existent, ainsi qu'avec 
les formes qui ont re~u les autres noms figurant sur la liste ci-dessus. 

Ur. seul echantillon n·)us a ete soumi~, venant de Trivandrum. 
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Pitar hebraea Lamarck 

Oytherea hebraea, Lamarck, 1818, V: 578 (568). 
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Oytherea hebrasea Lmk., Delessert, 1841, pl.8, fig. 6; Smith, 1885: 138; Lynge, 1909, V(3): 
131. 

Orice Izebraea Lmk., Reeve, 1863, XIV, pI. VIII, fig. 34. 
Pitar hebraea Lmk., Fischer-Piette, 1968: 788, pI. 1, fig. I et 2; Fischer-Piette, 

1974, 5 (2-3): 286. 

Un echantillon nou~ a ete ~oumis avec comme provenance Tuti­
corin. 

Pitar alabastrum Reeve 

Dione alabastrum, Reeve, 1863, XIV, pI. X, fig. 42. 
Pitar a labastrum , Gravely, 1941, V (1): 50. 
Pitar alaba,strum Rve, Satyamurti, 1956, I, n02, part 7: 113, pI. 16, fig. 3. 

Un echantillon soumis, venant de Porto Novo. 

Dosinia (Sinodia) excisa (Chemnitz) Schroter 

Venus excisa testa. ., Chemnitz, 1784, VB: 17, fig. 400 et 401. 
Venus exeisa, Schroter, X, 1788: 112 du Namen-Register. 
Venus sinuata, Gmelin, 1791, ed. XIII: 3285-. 
Oytherea immaculata, Lamarck, 1818, V: 581 (571). 
Cytherea immaculata Lmk., Deshayes, 1835, ed. 2, VI: 313. 
Cytherea excisa, Hanley, 1843: 103. . 
Cytherea excisa C.hemn., Philippi, 1845, I: 170, pI. II, fig. 4. 
Artemis excisa, Reeve, 1850, VI, pI. VIII, fig. 43. 
Dosinia excisa Chemn., Deshayes, 1853a, I: 21; Romer, 1862: 19, pI. IV, fig. 2 (non fig. 3 

nee fig. 4). 
Artemis exeisa Chemn., Martens, 1889, XXI: 155. 
Dosinia excisa Phil., Ray, 1950, XLVI: 117. 

Echantillons soumis. Tous les specimens viennent d'une meme 
region, celIe de Tranquebat. Deux valves sont de Tranquebar meme, 
16 ont etc recaLtea it 3 miles au nord, et 3 it 1 mile au sud. 

Dosinia (Sinodia) insularum. Fischer-Piette et Delmas 

Dosinia insularum, :Fischer-Piette et Delmas, 1967, N.S., Zool., XLVU: 8, pI. II, fig. 1 a g. 

Espece decrite de' Batayia, connue aussi d'autres localites de Java 
ainsi que des Celebes et de: Ceylan. Elle n'avait pas encore etc signalee 
de I'Inde. Vne seule valve nous en 'a etc soumise. Elle provient du la 
cote ouest: Port Cocl:in. 

Dosinia (Sinodia) jousseaulDiana Fischer-Piette et Delmas 

Dosinia jousseaumiana, Fischer-Piette et Delmas" 1967, N.S., Zool., XLVII: 10, pI. 1111 
fig. 1 a 5, 
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Cette espece etait connue par un seul specimen, marque de ¥ala­
bar, et mesurant 34 X 31 mm. Trois valves nous en ont ete so~es, 
provenant cette fois de la cote est: Tranquebar. Elles mesurent: 29 X 27; 
24,5 x 22; 23 x20 mm. 

Dosinia (Sinodia) katiawarensis Fischer-Piette et Metivier 

(PI. I, fig. 1) 

Dosinia (Sinodia) katiawarensis, Fischer-Piette et Metivier, 1971a, XLB (1970): 1282, 
fig. I. 

Catte espece n etait connue que par deux valves, to utes deux 
gauches. Nous lui rapporton~ un troisieme echantillon, assez use, mais 
que nous figurons car c est une valve droite. Elle mesure 18 X 18 mm, 
avec une epaisseur de 5 mm, ce qui ferait 10 nun pour un bivalve. Sa 
provenan~e est Port Cochin. 

Dosinia (Sinodia) eudeli Fischer-Piette et Delmas 
, J 

DJsinia (Sinodia) eudefi, Fischer-Piette et Delmas, N.S., ZooI., XLVB: 12, pI. III, fig. 12 
a 16. 

Dosinia (Sinodia) eudeli Fischer-Piette et Delmas, Fischer-Piette et Metivier, 1971a, XLD 
(1970): 1284. 

Cette espece n' etait Gonnue que par cinq echantillons. Nous lui 
rapportons une valve gauche venant de Hejamadi-Codi au nord de 
Mangalore. 

Dosinia (Sinodia) rajagopaU n. sp. 

(PI. I, fig. 2) 

Espece fondee SUl une valve di'oite recoltee SUI la plage de Ganguli. 
Diametre umbono-ventral 16 mm. Diametl e antero-posterieur 

15, 5 mm. Epaisseur 4, 5 mm, ce qui ferait 9 mm pour un bivalve. Co­
loration gris fonce, vraisemblablement due a un sejour en vase. Sommet 
presque pointu. Bord anterieur en saillie, sub-rectiligr .. e au-dessus 
de la partie saillaI),te, arrondi ensuite. Bord inferieur alrondi, avec 
un rayon de courbure augmeatant un peu de ] 'avant it 1 'arriere, bord 
posterieur avec un rayon de courbure diminuant au contra ire en allant 
vers Ie sommet. Lunule superficielle, delimitee par llne ~epl ession 
tres peu marquee, visible de profil par la legere saillie qu' eUe forme, lar­
geur maximale 2 mm, longueur 7 mm, se terminant au point Ie plus 
saillant du bord anterieur. Area ligamentaire a peine discernable. 
C 3tes tres regulieres, consistant en cordons peu saillants, s'affaiblissant 
beaucoup sur la lunnule et s~r l'area. Elles font defaut (par usure ?) 
sur 1, 5 mm it partir du sommet; on en compte 27 dans Ie centimetre 
suivant de la ligne mediaIl:e et 13 dans les 6, 5 mm qui restent jusqu'au 
bord 1nferieur. Plateau cardinal de p~u de hauteur (2 mm :sur 7 mm). 
Dent posterieure assez etroite, presque accolee a la dent mediane triangu­
laire, dent anterieure plus distante et .assez reduite. Le bot d inferieur 
du plateau catdinal est regulierement arrondi, sans flexuosite. La 
ligne palleale est remar<l,uablem,ent dis~ante du bord inferie'\lr: eUe en 
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cst separee par 6 mm c'est it dire plus du tiers de la hauteur totale de la 
coquille. Le sinus. palleal, moyennement ascendant, est tres large it sa 
base et se termine en darrondi un peu en avant du cent! e de la coquille. 

Rapports et differences. La . grande distance qui separe la Iigne 
palleale du bord inrel ieur . evoque ce qui exi~te chez Dosinia (Asa) alta. 
Dkn. Mais ne se voit chez aucune des' Sinodia jusqu'ici decrites. 

Dosinia (Asa) fibula Reeve 

Artemis fibula, Reeve, 185(), VI, pI". V, fig.. 20. 
Artemis fibula Rve, Sowerby, 1852, D: 667, pI. CXL"II, fig. 49. 
Dosinia fibula Rve, Deshayes, 1853 a, I; 27; Romer, 1862: 45, pI. VIII, fig. 5 et pI. XII, 

fig. 2; Mitchell, 1867: 65; Serene, 1937,30° Note: 61; Fischer-Piette et Delmas, 
1967, N.S., ZooI., XLVU: 21; Fischer-Piette et Metivier, 1971: 1284. 

Dosinia lineolala, Adams, 1855: 223. 
Dosinia lineo/ala Ad., Romer, 1862: 41. 
"Dosinia fibula Rve (val'. Rom.)", Dautzenberg et H. Fischer, 1905, 53: 460. 

Les echantillons soumis viennent de Chilka. Waitair et Porto Novo. 

Dosinia (Asa) tranquebarica n.sp. 

(PI. I, fig. 3) 

ESJJece fondee sur une valve gauche lecoltee a· 3 miles au nord de 
Tranquebar. 

Diamctre umbono-ventral 14 mm. Diametre antero-posterieur 
13 mm. Epaisseur 4 mm, ce qui ferait 8 m.m pour un bivalve. Colora­
tion s-alie indiquant un sejour en sediment. So:r:nmet bien degage, 
fortement incline vers 1 'avant. Bord anterieur assez ntttement ploj~te 
en avant, en-dessous du golfe lunulaire. Bord inferieur regulierement 
arrondi. Bord posterieur sub .. anguleux ·en d'eux regi{)n~, it sa jonction 
avec Ie bord inferieur et it 4 mm du S0mmet. Lunule petite 3 X 2 mm 
delimite(, par un profond sillon, visible de profil du fait de sa sail1ie en 
demi carene. Area ligam~ntaire longue de 7 mm, large de 1 mm au 
maAimum, perpendiculaire at~ plan de ~eparation des .valves. Les qut.l':'· 
ques cAtes qui r~e sont ~ag trap u~ee~ indiqu(nt queJa costulation e.tait 
bien reguliere, s'affaiblissant it ses deux extremites (sur Ja lunule et ~ur 
1 'area). Planteau cardirJ.al de peu de hauteur, donL Ie bord inferieur 
est peu flexueux. La dent mediane :l. son extremite superieure projetee 
en avant comme un crochet, et ~'elarglt de la it sa base (son bard aaleieur 
et son bord posterieur sont tous deux courbes). La dent postel ieure 
est une 1amelle rectiligne d~nt l' extremite antt~rieure domine Ie sommet 
de la dent mediane. La dent anterieur.e, plus lalge, fcrt courte, a· sori 
sommet domine par Ie c~ochet. de lao dent mediane. La dent laterale, 
mousse, est assez importante. Le siuus. palleal, tre~ ascendant, asst..z 
etroit, presque pointu, se termine un peu plu~ haut que Ie centre de la 
valve. 

Rapports et differences, Cette espece rappeHe par sa forme. genera Ie 
Dosini4 4ltenai Fischer-Piette et Delmas. 'EIle en differe' par son bord 
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anterieur qui s'avance netterncnt au lieu d'etre sub-parallele avec Ie 
bord posterieur, et par son sinus palleal plus long et tres ascendant au 
lieu d'etre sub-horizontal. 

Dosinia (Asa) tumida Gray 

Cette espece a re~u beaucoup de denominations. Dans notre tra­
vail de 1967 nous avons releve les suivantes: tumida Gray 1838, scabrius­
cula Philippi 1847, pubescens Philippi 1847, lamellata Reeve 1850, ja/Jonica 
Reeve 1850, duplica.ta Reeve 1850, tenuilamellata Sowerby 1852, roemeri 
Dunker 1858, specularis Romer 1860, carpenteri Romer 1862, s/Jaldingi 
Jousseaume ] 894. Nous ne donnons ci dessous qu'une liste abregee 
des nombreuses citations qui en ont eu~ faites. 

Oytherea tumida, Gray, 1838, V:(II: 309. 
Cytherea scabriuscula, Philippi, 1847, D: 229, pI. VI, fig. 2. 
Cytherea pubescens, Philippi, 1847, m: 24, pI. VIII, fig. 3. 
Artemis lamellata, Reeve, 1850, VI, -pI. III, fig. 13. 
Artemis japonica, Reeve, - I 850, VI, pI. III, fig. 17. 
Dosinia roemeri, Dunker, 1858: 43, pI. 13; fig. 7 et 8. 
Dosinia tumida Gray, Romer, 1862: 67, pI. XII, fig. 4; Fischer-Piette ~t Delmas, 1967, 

N.S., ZooI., XLVII: 37; Fischer-Piette et Metivier, 'I97Ia; 1286; Fisher-Piette, 
1974, 5 (2-3): 292. 

Dosinia pubescens Phil., Melvill et Abercrombie, 1893, sere 4, VII: 45; Prashad, 1932: 245. 

Echantillons soumis. Trois provena.nces. ChHka (1 valve), Trail­
q~ebar (2 valves), Tuticorin (1 valve), Karwar (1 valve), Goa (2 valves). 

Dosinia (DosineUa) bruguieri Gray 

Arthemis bruguieri, Gray, 1838, VDI: 309. 
Artemis br~guieri, Hanley, 1842: 107. 
Artemis prostrata, Reeve, 1850, VI, pI. IV, fig. 23. 
Artemis prostrata Rve, Sowerby, 1852, D: 674, pI. CXLIV, fig. 80; Deshayes, 1853a, I: 21. 
Dosiniaprostrata L.,H~nley, 1855: 74, pI. I) fig. 7; Melvill et Abercrombie, 1892, sere 4, 

VII: 45. 
Dosinia bruguieri Gray, Romer, 1862: 75, pI. XIV, g. 3; Hedley, 1916, I: 163; Nomura, 

1940,12(1): 96; Fischer-Piette et Delmas, 1967, N.S., ZooI., XLVD: 73. 
Venus prostrata L., Dodge, 1952, 100, art. I: 110. 

Gravely (1941, Bull. Madras Go'Vt. Mus., N. S., V (1), p. 50, 
fig. 20 f) a cite D. prostrata de Madra:,; mais sa figure ne montre pa~sle 
contour anguleux que cette espece acquiere des une taille inferieure a 
celle de I' exemplaire represen [e, et son texte,. ou il considere D. modesta 
[c'e~t a dire D. lupinus] et D. cretacea comme des varietes de D. prostrate, 
nous rend prudent. 

Echantillons soumis. Quatre provenances. Porto Novo ( 1 valve). 
Tranquebar (8 valves). Karikkal (3 valves). Et Port Cochin~ dans Ie 
sund de la, cote ouest (1 valve). 
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Ruditapes brugaieri . Hanley 

., TabI. Encycl., 1798, Vers, I, pI. 283, fig. 4. 
Venus decussata L. var. (4), Lamarck, 1818, V: 608 (588). 
Venus decussata Lmk., Bory de St. Vincent, 1827: 154. 
Venus bruguieri , Hanley, 1845: 21. 
Venus bruguieri Hanl., Sowerby, 1852, D: 696, pI. eLI, fig. 130 et 131. 
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Tapes bruguieri Hanl., Reeve, 1864, XIV,- pI. XIII, fig. 73; Mitchell, 1867: 65. Romer, 
1871, D: 94, pI. XXXII, fig. 4; Standen et Leicester, 1906, V: 293; Gravely, 
1941, N.S., V (1): 53 et 100, fig. 20 p. 49. 

Ruditapes bruguieri Hanl., Fischer-Piette et 1\1etivier, 197Ib, N.S., Zoo1., LXXI: 36. 

Ou trouvera d'autres references dan::, notre travail de 1971. 
Les echantillons soumis viennent de Waltair, Birnlipatam, Bhatkal 

et de Kunta. 

Paphia malabarica (Chemnitz) Schroter 

Venus malabarica. ., Chemnitz, 1782, VI: 323, pI. 31, fig. 324 it. 325. 
Venus malabarica Chemn., Schroter, 1788, X, Namen Register: 112; Chenu, 1847, pI. 

VI, fig. 4, 4a, 4b; Pfeiffer, 1869, edt II, XI {I): 175, pI. 17, fig. 1 et 2. 
Venus gallus, Gmelin, 1791, edt XIII: 3277 . 

. , TabI. Encyc!., 1798, Vers, I, pI. 282, fig. 1. 

Venus sinuQsa, Lamarck, 1818, V: 614 (604). 
Venus rhombifera, Hanley, 1843: 120, pI. 13, fig. 45. 
Tapes malabarica Chemn., Sowerby, 1852, U: 682, pI. CIXV, fig. 6 it. 8; Reeve, 1864, 

XIV, pI. VI, fig. 27; Romer, 1870, U: 34, pI. 10, fig. 3 et pI. 17, fig. 1; Melvill 
et Abercrombie, 1893, sere 4, VB: 46. 

Tapes sinuosa Lmk., Sowerby, 1852, U: 683, pI. CIXV, fig. 10; Reeve, 1864, XIV, pI. 
V, fig. 18; Romer, 1870, U: 35, pI. XI, fig. 1. 

Tapes lentiginosa, Reeve, 1864, XIV, pI. VI, fig. 25. 
Tapes turgidula Desh., Reeve (non Deshayes), 1864, XIV, pI. VII fig. 32. 
Tapes browniana, Preston, 1906, XLI: 73, fig. 6. 
Acritopaphia transfusa Iredale, 1936, 19": 280, pI. 20, fig. 12; Allan, 1950: 334, pI. 39, 

fig. 4; pI. 37, fig. 18. 
Paphia malabarica Dillw., Gravely, 1941, N.S., V (If: 52 et 100, fig. 20 p. 49. 
Paphia malabarica, Crichton, 1941, n °2: 331. 
Tapes semirugatus, Allan, ·1950: 334, pI. 39, fig. 11. 
Paphia malabarit;a Chemn., Satyamurti, 1956, N.S., I, n02: 130; Kundu, 1965, 62 (2): 

211, pI. XVI, fig. 54; Fischer-Piette et Metivier, 1971b, N.S., Zoo1., LXXI: 
39, pI. IX, fig. 7 it 10; Fischeri-Pietf.e, 1974,5 (2-3): 297. 

On trouvera d'autres references dans notre travail de 1971. 

Les provenances des echantillons soumis ~ont les suivantes. Porto 
Novo, Tranquebar, Tuticorin, Ganguli et Bhatkal. 

Paphia unduiata Born 

Venus undulata, Born, 1780: 67. 
Venus rimosa, Philippi, 1848, m: 77, pI. VII, fig. 7. 
Tapes rimosa Phil., Sowerby, 1853, n: 682, pI. CXLVI, fig. 29. 
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Tapes undulata Born, Reeve, 1864, XIV, pI. III, fig. 8; Romer, 1870, II: 20, pI. V, fig. 2. 
Paratapes scordalus, Iredale, 1936, 19: 279, pI. 20, fig. 11. 
Paphia undulala Born, Crichton, 1941,42, n02: 331 ;'Taki, 1954, pI. 39, fig. 5; Kira, 1955, 

pI. 56, fig. 24; Kira, 1962, pI. 57, fig. 24; Fischer-Piette et Metivier, 1971b, N.S., 
Zoo I. , LXXI: 50. 

Paphia,undulata, Gravely, 1941, N.S., V (I): 52. 
Paratapes undulata Born, Habe, 1951: 184, fig. 426 it 428 p. 183. 

Des references plus nombreuses s~ trouvent dans notre travail 
de 1971. 

'J~e~ echantillons soumis viennent de Hooghly, de Porto Novo et de 
Tuticorin. 

Paphia textrix (Chemnitz) Scbrotel 

Venus textrix. ., Chemnitz, 1784, VB: 48, pl. 42, fig. 442. 
Venus textrix Chemn., Schroter, 1788, X, Namen .Register: 112; Pfeiffer, 1869, cd. II, 

XI (1): 169, pI. 15, fig. 7. 
Venus textile, Gmelin, 1791, ed. XIII: 3280. 
Tapes textile GmeI., Sowerby, 1852, D: 681, pI. CXLVI, fig. 26 it 28. 
Tapes lexlrix Chemn., Reeve, 1864, XIV, pI. II, fig. 3; Mitchell, 1867: 66; Romer, 1870, 

D: 19, pI. V, fig. la, Ib, lc; Melvill et Abercrombie, 1893, sere 4, VB: 46; Stan­
den et Leicester, 1906, V: 293. 

Tapes sumatranus, Thiele et Jaeckel, 1931, 21 (1932): 235, pI. IV, fig. 109. 
Paphia textile, Gravely, 1941, V (1): 51, ~I. 20, fig. m. 
Paphia textile GmeI., Crichton, 1941,42, n02: 325; Ray, 1950, XLVI: 119; Satyanlurti, 

1956, N.S., I, n 2: 129, pI. 20, fig. la et b; Shikama, 1964, D: 81, pI. 47, fig. 
8-10; Kundu, 1965,62 (2): 211, pI. XVI, fig. 53; Fischer-Piette et Metivier 
1971b, N.S., Zool., LXXI: 51; Fischer-Piette, 1974, 5(2-3): 296. 

On trouvera dans notre travail de 1971 une liste de citations beau­
coup plus etendue que celle que nous donnons ci dessus. 

Les provenances d~ echantillons soumis sont les suivantes. Perto 
Novo, Etat de Kerala, K~rwar, Goa. 

Marcia pinguis (Chemnitz) Schroter 

Venus pinguis seu corpulenta. ., Chemnitz, 1782, VI: 355, pI. 34, fig. 355 it 357) 
Venus triradiata, testa subcordata. ., Chemnitz, 1782, VI: 356, pI. 34, fig. 358. 
,Venus nebulosa, testa subcordata. ., Chemnitz, 1782, VI: 356, pI. 34, fig. 359 a 361. 
Venus pinguis Chemn., Schroter, 1788, X, Namen Register: 112,;Pfeiffer, 1869,ed. II, 

XI (1): 126, pI. 5, fig. 3 a 5 et 8 a 10. 
Venus opima, Gmelin, 1791,.ed. XIII: 3279. 
Venus gravida, Roding, .1798: 181. 
Tapes ceylonensis, Sowerby, 1852, D: 683, pI. CXLVI, fig. 24, 25. 
Tapes cf:Ylonensis Sow., Reeve, 1864, XLV, pI. VII, fig. 30a, 30b; Romer, 1872, n: 117, 

pI. XXXIX, fig. 2, 2a, 2b, 2c. 
Venus ceylonensis Sow., Pfeiffer, 1869, ed. II, XI (1): 236,. pI. 40, fig. 10, II. 
Tapes pinguis Chemn., Romer, 1872, fi: 116, pI. XXXIX, fig. 1 a Ie. 
Venus (Chione) pinguis (Hinds), lVleIvill ct Abercrombie, 1893, sere 4, VB: 46. 
Catelysia opima Gme!., Gravely, 1941, N.S., I: 52 ct 100, fig. 201 p.49; Satyamurti, 

1956, N.S., I (2): 128. 
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Kaulysia opima Gmel., Ray, 1950, XLVI: 118. 
Marcia opima Gmel., Fischer-Piette et Metivier, 197Ib,N.S. Zool., LXXI: 5a; Fischer­

Piette, 1974, 5 (2-3): 297. 

Nous n'avons tmumere ci-dessus qu'un petit nombre de references. 
On en trouvera une Ii~te plus etendue dans notre travail de 1971. 

Les provenances des echantillons soumis sont: Chilka. Bimlipa­
'tam, Vizagapatam, Andbra Coast: Uppada" Kakinada, Masulipatam, 
Pondiche,ry; Porto Novo, Golfe de Manaar, Mandapam, Rameswaran, 
Tuticorin, Quilon, Mangalore, Hejamadi, Kunta, Karwar .. 

Marcia hiclntina Lamarck 

Venus hiantina, Lamarck, 1818, V: 603 (593). 
Venus callipyga Born, Lamarck (non Born), 1818, V: 611 (601). 
Venus rimularis, Lamarck, 1818, V: 614 (604). 
Venus vermiculosa, Lamarck, 1818, V.: 614 (604). 
VenuS' hammiculata, Lamarck, 1818, V: 615 (605). 
Venus hiantina Lmk., Oelcssert, 1841, pI. 10, fig. 8a a-c; Chcnu, 1847, pl. VI, fig. 3, 3a, 

3b; Philippi, 1849, UI: 27, pI. VIII, fig. 1. 

Venus verginea L., Philippi, 1849, m: 28, pI. VIII, fig. 2, 3 et 4. 
VelJus striata Gmel. (pars), Philippi, 1849, m: 29, pI. VIII, fig. 6. 
Tapes flammiculata Lmk., Sowerby, 1852, Us 686, pI. CXLVIII, fig. 56 a 61. 
Tapes luzonica, Sowerby, 1852, U: 687, pI. CXLVIII, fig. 55. 
Tapes biradl~ata, Sowerby, 1852, II: 687, pI. CXIL, fig. 100 ct 101. 
Tapes rimularis Lmk., Reeve, 1864, XIV, pI. VI, fig. 29. 
Tapes luzonica Sow., Reeve, 1864, XIV, pI. IX, fig. 40; Romer, 1870, D: 58; pI. XXI, 

fig. I, 1 a, 1 b. 
Tapes biradiata Desh., Reeve, 1864, XIV, pI. IX, fig. 46b; Romer, 1870, D: 57, pI. 

XX, fig. 3. 
Tapes hiantina Lmk., Reeve, 1864, XIV, pI. VI, fig. 28a et 28b. 
Venus virgillea L., Pfeiffer, 1869, ed. II, XI (I): 201, pI. 32, fig. 9 ct 10. 
Venus biradiata Desh., Pfeiffer, 1869, ed. II, XI (1): 236, pI. 40, fig. 12 et 13. 
Tapes virginea L., Romer, 1872, D: 98, pI. XXXIII, fig. 3, 3a, 3b, 3c et 3d. 
Tapes hiantina Lmk., Romer, 1872, D: 99, pI. 34, fig. 1 a lc. 
Tapes tristis Lmk., Romer (non Lmk), 1872, II: 100, pI. XXXIV, fig. 2. 
Katelysia hiantina Lmk., Adam et Leloup, 1939, H.S., n: 86, pI. V, fig. 5; Habe, 

1962, II: 132, pI. 59, fig. 16; Habe, 1964: 193, pI. 59, fig. 16. 
Marcia hiantina. Lmk., Fischer-Piette et Metivier, 1971b, N.S., Zoo!., LXXI: 57, pI. 

XI, fig. 4 a 9 et pI. XII, fig. 1 a 9. 

Notrt travail de 1971 contient une lis'we d~ references beaucoup 
plus importante. 

Les. echantilion~ soumis \iennent de Kera]a, Kumta et Karwar. 

Mar<:ia recens C.bemni tz 

Venus recens, Chemnitz, 1795, XI: 229, pI. 202, afig. 1979. 
Venus marmorala, Lamarck, 1818, V: 610 (600). 
Venus marmora/a Lmk., Delessel't, 1841, pI. 10, fig. 13a et c. 

32 
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Venus variabilis, Philippi, 1844, I: 12, pI. III, fig. 8°et 9. 
Venus interrupta; Philippi, 1849, m: 30, pI. VIII, fig. i. 
Tapes reeens Chernn., Sowerby, 1852, H: 685, pI. CXLVIII, fig. 62 a 64 et fig. 66; 

Romer, 1872, H: 105, pI. XXXV, fig. 2a, b, c. 
Tq,pes'olaterisulca Lmk., Sowerby (non Lamarck), 1852, H: 686, pI. CXLVIII, fig. 67a 

76; Romer, 1872, H: 107, pI. XXXVI, fig. 2 a 2e. 
Ohione ustulata, Deshayes, 1853: 8. 
Tapes vitulata, Reeve, 1864, XIV, pl. IV, fig. 15a et b. 
Tapes sinensis, Reeve, 1864, XIV, pI. V,. fig. 24. 
Tapes marmorata Lmk., Reeve, 1864, XIV, pI. V, fig. 26a et b; Mitchell, 1867: 65; 

Romer, 1872, H: 104, pI. XXXIV, fig. 3a, b, c; Melvill et Abercrombie, 1893, 
sere 4, VB: 46. 

Tapes orientalis, Reeve, 1864, XIV, pI. VIII, fig. 34a et b. 
Tapes oecidentalis, Reeve, 1864, XIV, pI. VIII, fig. 35. 
Tapes bieolorata, Reeve, 1864, XIV, pI. IX, fig. 42. 
Tapes ferruginosa, Reeve, 1864, XIV, pI. X, fig. 51. 
Venus reeens Chemn., Pfeiffer, 1869, ed. II, XI (1): 151, pI. 11, fig. 11. 
Venus declivis Sow., Pfeiffer (non Sowerby), 1869, ed. II, XI (1): 237, pI. 41, fig. 1 et 2; 

Romer (non Sowerby), 1870, H: 32, pI. IX, fig. 3. 
Tapes v(lriabilis Phil., Romer, 1872, H: 106, pI. XXXVI, fig. la a lc. 
Tapes exserta, Romer, 1872, n: 112, pI. XXXVIII, fig. 1. 
Tapes sinensis Rve, Romer, 1872, n: 113, pI. XXXVIII, fig. 4. 
Paphia marmorata Rve, Gravely, 1941, N.S., V (1): 52 et 100. 
Marcia ret'em Oheron., Fischer-Piette et Metivier, 1971b, N.S., Zoo!., LXXI: 61. 

On trouvera diverses autres citations dans notre travail de 1971. 

Les echantilons soumis viennent de Beypore, Mangaiore, Kunta, 
Karwar et Goa. 

GOlDphina aequilatera Sowerby 

Venus donacina, Chemnitz (non Gme!.), 1795, XI: 231, pI. 202. fig. 1983, 1984. 
Donax aequilatera, Sowerby, 1825: 12. 
Venus semicancellata Koch, ~hi1ippi, 1843, I: 40, pI. I, fig. 2 et 3. 
Venus donacina Chemn., Sowerby, 1853, H: 739, pI. CLIX, fig. 165, 166 et 167; Reeve, 

1863, XIV, pI. XX, fig. 95; Pfeiffer, 1869, ed. II, XI (1): 185, pI. 23, fig. 1 et 2. 
Venus ae uilate a Sow., Sowerby, 1853, II: 739, pI. CLIX, fig. 168 et 169; Reeve, 1863, 

XIV, pI. XX, fig. 92. 
Gomphina melanaegis, Romer, 1861, \TII: 157. 
Gomphina melanaegis Rom., Dunker, 1862: 40, pI. 12, fig. 12 et 13; Habe, 1951: 179, fig. 

415, 416 p. 178. 
Gomphina veneriformis Lmk., Habe (non Lamarck), 1951: 178. 
Gomphina aeijuilatera Sow., Foi')cher-P~ette et Metiivier, 1971b, N.S., Zoo1., LXXI: 70. 

On trouvera une liste de references plus etendue dans notre Ll'avai1~ 
de 1971. 

Un echantillon jeune, du golfe de Manaar, se trouvait dans Ie 
materiel qui nous a ete soumis. 
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Fig. 1. Dosinia (Sinodia) katiawartnsis Fischer-Piette et Metivi'er 

Fig. 2. Dos,inia (Sinodia) rajagopali sp. n. 

Fig. 3. Dosinia (A.3,a) tranquebarica sp.n" •. 
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