
BIODIVERSITY, FAUNISTIC STUDIES 
OF THE FAMILY (SPHINGIDAE: 

LEPIDOPTERA) FROM PAKISTAN AND 
AZAD KASHMIR WITH THEIR 

CLADISTIC ANALYSIS 

 

 

BY 

MUHAMMAD. FAHEEM YOUNUS 

 
A thesis submitted in partial fulfillment of the 
requirements of the degree of Doctor of Philosophy in the 

Faculty of Sciences, Federal Urdu University of 
Arts, Sciences and Technology, Karachi 

 

RESEARCH CARRIED OUT AT THE 

DEPARTMENT OF ZOOLOGY, 
FEDERAL URDU UNIVERSITY OF ARTS, 

SCIENCES AND TECHNOLOGY,  
GULSHAN-E-IQBAL, KARACHI 

KARACHI-75300 PAKISTAN 

2011 



BIODIVERSITY, FAUNISTIC STUDIES 
OF THE FAMILY (SPHINGIDAE: 

LEPIDOPTERA) FROM PAKISTAN AND 
AZAD KASHMIR WITH THEIR 

CLADISTIC ANALYSIS 

 

 

 

BY 

MUHAMMAD. FAHEEM YOUNUS 
M. Sc. (Zoology)  

 

 

 

 

 

FEDERAL URDU UNIVERSITY OF ARTS 
SCIENCES AND TECHNOLOGY,GULSHAN-

E-IQBAL, KARACHI.KARACHI-75300, 
PAKISTAN 

 

 

2011 



BIODIVERSITY, FAUNISTIC STUDIES 
OF THE FAMILY (SPHINGIDAE: 

LEPIDOPTERA) FROM PAKISTAN AND 
AZAD KASHMIR WITH THEIR 

CLADISTIC ANALYSIS 

 

 

 

 

BY 

MUHAMMAD. FAHEEM YOUNUS 
M. Sc. (Zoology)  

 

 

 

RESEARCH CARRIED OUT AT THE 

DEPARTMENT OF ZOOLOGY, 
FEDERAL URDU UNIVERSITY OF ARTS, 

SCIENCES AND TECHNOLOGY,  
GULSHAN-E-IQBAL, KARACHI 

KARACHI-75300 PAKISTAN 

 

 

 

2011 





THE OPENING:THE OPENING:THE OPENING:THE OPENING:    

1. IN THE NAME OF ALLAH, MOST GRACIOUS, MOST 

MERCIFUL. 

2. PRAISE BE TO ALLAH, THE CHERISHER AND 

SUSTAINER OF THE WORLDS; 

3. MOST GRACIOUS, MOST MERCIFUL; 

4. MASTER OF THE DAY OF JUDGMENT. 

5. THEE DO WE WORSHIP, AND THINE AID WE SEEK. 

6. SHOW US THE STRAIGHT WAY, 

7. THE WAY OF THOSE ON WHOM THOU HAST BESTOWED 

THY GRACE, THOSE WHOSE (PORTION) IS NOT 

WRATH, AND WHO GO NOT ASTRAY 



 
 

 

 

 

This thesis by MMMMuhammaduhammaduhammaduhammad....    Faheem YounusFaheem YounusFaheem YounusFaheem Younus is 
accepted its present form by the Department of Zoology, 
Federal Urdu University of Art’s Sciences and 
Technology, as satisfying the requirements of the degree of 
Doctor of Philosophy. 

 

 

 

INTERNAL EXAMINAR : ________________ 
(Prof. Dr. Syed Kamaluddin) 

 

EXTERNAL EXAMINAR : ________________ 

 

 



 

THE DISSERTATION IS RESPECTFULLY 

DEDICATED TO MY PARENTS WHO ALWAYS 

PRAYS FOR MY SUCCESS AT EVERY STEP 

OF LIFE. 



TABLE OF CONTENTS  
PAGE NO. 

Illustration of figures  .................................................................................... V 

Key to the Letterings ..................................................................................... XVII 

Abstract .................................................................................................... XIX 

Abstract (Urdu translation)  ......................................................................... XXI 

Acknowledgement ..........................................................................................XXIII 

Introduction  ................................................................................................... 1 

Materials and methods  ................................................................................. 6 

Review of literature  ....................................................................................... 8 

Taxonomical, Faunistic and Revisional Studies  ......................................... 22 

FAMILY: SPHINIGIDAE LATREILLE, (1802)  ....................................... 22 

KEY TO THE SUB-FAMILIES, GENERA AND SPECIES OF THE FAMILY 

SPHINGIDAE FROM PAKISTAN AND AZAD KASHMIR  ...................... 24 

 SUB – FAMILY: MACROGLOSSINAE HARRIS, 1839 ................... 33 

  TRIBE:CHOEROCAMPINI GROTE AND ROBINSON, 1865 34 

Genus: Deilephila Laspeyres .............................................. 35 

Deilephila elpenor (Linnaeus) .............................................. 37 

Deilephila rivularis (Boisduval) ........................................... 43 

Genus: Hippotion Hübner ................................................... 49 

Hippotion celerio (Linnaeus) ................................................ 51 

Hippotion rosetta (Swinhoe) ................................................. 59 

Genus: Hyles Hübner .......................................................... 65 

Hyles gallii (von Rottemburg) ............................................... 67 

Hyles livornica (Esper) .......................................................... 73 



Genus: Pergesa Walker  ....................................................... 81 

Pergesa acteus (Cramer) ....................................................... 83 

Genus: Theretra Hübner ..................................................... 89 

Theretra alecto (Linnaeus) .................................................... 91 

Theretra oldenlandiae (Fabricius) ........................................ 98 

  TRIBE: DILOPHONOTINI BURMEISTER, 1878 .................. 104 

GENUS: Cephonodes Hübner ............................................ 105 

Cephonodes hylas (Linnaeus) ............................................... 107 

  TRIBE : MACROGLOSSINI HARRIS, 1839 .......................... 113 

Genus: Acosmeryx Biosduval .............................................. 115 

Acosmeryx anceus Roths. & Jord. ......................................... 117 

Acosmeryx sericeus (Walker). ............................................... 123 

Genus: Daphnis Hübner ..................................................... 129 

Daphnis nerii (Linnaeus)....................................................... 131 

Genus: Gnathothlibus erotus Hübner. ............................... 137 

Gnathothlibus erotus (Cramer) ............................................. 139 

Genus: Macroglossum Scopoli. ........................................... 145 

Macroglossum belis (Linnaeus). ........................................... 147 

Macroglossum nycteris (Kollar). ........................................... 153 

Macroglossum stellatarum (Linnaeus). ................................. 159 

Genus: Nephele Hübner. ..................................................... 165 

Nephele hespera (Fabricius). ................................................. 167 

 SUB – FAMILY: SMERINTHINAE GROTE & ROBINSON, 1865 . 173 

  TRIBE : SMERINTHINI GROTE AND ROBINSON, 1865 ... 174 

Genus: Clanidopsis Rothschild & Jordan. ........................ 176 



Clanidopsis exusta (Butler). .................................................. 178 

Genus: Clanis Hübner. ........................................................ 184 

Clanis deucalion (Walker). ................................................... 186 

Genus: Leucophlebia Westwood. ....................................... 191 

Leucophlebia lineata Westwood. .......................................... 193 

Genus: Marumba Moore. .................................................... 199 

Marumba dyras (Walker). ..................................................... 201 

Genus: Polyptychus Hübner. .............................................. 207 

Polyptychus dentatus Cramer. ............................................... 209 

Genus: Sataspes Moore. ...................................................... 215 

Sataspes infernalis (Westwood). ........................................... 217 

Genus: Smerinthus Latereille. ............................................ 223 

Smerinthus kindermannii Lederer. ........................................ 225 

  TRIBE : SMERINTHINI GROTE AND ROBINSON, 1865 ... 231 

Genus: Dolbina Staudinger. ............................................... 232 

Dolbina grisea Staudinger..................................................... 234 

 SUB – FAMILY: SMERINTHINAE GROTE & ROBINSON, 1865 . 240 

  Tribe: Acherontini Boisduval, 1875 .......................................... 241 

Genus: Acherontia Laspeyres. ............................................ 243 

Acherontia lachesis (Fabricius). ............................................ 245 

Acherontia styx Westwood. ................................................... 252 

Genus: Agrius Hübner. ....................................................... 258 

Agrius convolvuli (Linnaeus) ................................................ 260 

BIODIVERSITY  ........................................................................................... 267 

CLADISTIC ANALYSIS  ............................................................................. 272 



CHARACTER STATES  ............................................................................... 292 

DISCUSSION ON CLADOGRAM  .............................................................. 311 

SUMMARY  ................................................................................................... 317 

REFERENCES  ..................................................................................................... 318 

LIST OF PUBLICATION   .................................................................................. 337 

 

 



V 
 

ILLUSTRATION OF FIGUERS 

Deilephila elpnor (Linnaeus) 

Fig. 1. Entire     Dorsal view 

2. Head     Lateral view 

3. Fore wing    Dorsal view 

4. Hind wing    Dorsal view 

5. Tegumen    Ventral view 

6. Tegumen    Lateral view 

7. Aedeagus    Lateral view 

 

Deilephila rivularis (Boisduval) 

Fig. 8. Entire     Dorsal view 

9. Head     Lateral view 

10. Fore wing    Dorsal view 

11. Hind wing    Dorsal view 

12. Tegumen    Ventral view 

13. Tegumen    Lateral view 

14. Aedeagus    Lateral view 

 

Hippotion celerio (Linnaeus) 

Fig. 15. Entire     Dorsal view 

16. Head     Lateral view 



VI 
 

17. Fore wing    Dorsal view 

18. Hind wing    Dorsal view 

19. Tegumen    Ventral view 

20. Tegumen    Lateral view 

21. Aedeagus    Lateral view 

22. Female genitalia   Lateral view 

 

Hippotion rosetta (Swinhoe) 

Fig. 23. Entire     Dorsal view 

24. Head     Lateral view 

25. Fore wing    Dorsal view 

26. Hind wing    Dorsal view 

27. Tegumen    Ventral view 

28. Tegumen    Lateral view 

29. Aedeagus    Lateral view 

 

Hyles gallii (von Rottemburg) 

Fig. 30. Entire     Dorsal view 

31. Head     Lateral view 

32. Fore wing    Dorsal view 

33. Hind wing    Dorsal view 

34. Tegumen    Ventral view 

35. Tegumen    Lateral view 



VII 
 

36. Aedeagus    Lateral view 

37. Female genitalia   Lateral view 

 

Hyles livornica (Esper) 

Fig. 38. Entire     Dorsal view 

39. Head     Lateral view 

40. Fore wing    Dorsal view 

41, Hind wing    Dorsal view 

42. Tegumen    Ventral view 

43. Tegumen    Lateral view 

44. Aedeagus    Lateral view 

45. Female genitalia   Lateral view 

 

Pergesa acteus (Cramer) 

Fig. 46. Entire     Dorsal view 

47. Head     Lateral view 

48. Fore wing    Dorsal view 

49. Hind wing    Dorsal view 

50. Female genitalia   Lateral view 

 

Theretra alecto (Linnaeus) 

Fig. 51. Entire     Dorsal view 

52. Head     Lateral view 

53. Fore wing    Dorsal view 



VIII 
 

54. Hind wing    Dorsal view 

55. Tegumen    Ventral view 

56. Tegumen    Lateral view 

57. Aedeagus    Lateral view 

58. Female genitalia   Lateral view 

 

Theretra oldenlandiae (Fabricius) 

Fig. 59. Entire     Dorsal view 

60. Head     Lateral view 

61. Fore wing    Dorsal view 

62. Hind wing    Dorsal view 

63. Tegumen    Ventral view 

64. Tegumen    Lateral view 

65. Aedeagus    Lateral view 

66. Female genitalia   Lateral view 

 

Cephonodes hylas (Linnaeus) 

Fig. 67. Entire     Dorsal view 

68. Head     Lateral view 

69. Fore wing    Dorsal view 

70. Hind wing    Dorsal view 

71. Tegumen    Ventral view 

72. Tegumen    Lateral view 



IX 
 

73. Aedeagus    Lateral view 

74. Female genitalia   Lateral view 

 

Acosmeryx anceus Roths. & Jord. 

Fig. 75. Entire     Dorsal view 

76. Head     Lateral view 

77. Fore wing    Dorsal view 

78. Hind wing    Dorsal view 

79. Tegumen    Ventral view 

80. Tegumen    Lateral view 

81. Aedeagus    Lateral view 

 

Acosmeryx sericeus (Walker) 

Fig. 82. Entire     Dorsal view 

83. Head     Lateral view 

84. Fore wing    Dorsal view 

85. Hind wing    Dorsal view 

86. Tegumen    Ventral view 

87. Tegumen    Lateral view 

88. Aedeagus    Lateral view 

 

Daphnis nerii (Linnaeus) 

Fig. 89. Entire     Dorsal view 

90. Head     Lateral view 



X 
 

91. Fore wing    Dorsal view 

92. Hind wing    Dorsal view 

93. Tegumen    Ventral view 

94. Tegumen    Lateral view 

95. Aedeagus    Lateral view 

96. Female genitalia   Lateral view 

 

Gnathothlibus erotus Hübner 

Fig. 97. Entire     Dorsal view 

98. Head     Lateral view 

99. Fore wing    Dorsal view 

100. Hind wing    Dorsal view 

101. Female genitalia   Lateral view 

 

Macroglossum belis (Linnaeus) 

Fig. 102. Entire     Dorsal view 

103. Head     Lateral view 

104. Fore wing    Dorsal view 

105. Hind wing    Dorsal view 

106. Tegumen    Ventral view 

107. Tegumen    Lateral view 

108. Aedeagus    Lateral view 

 

  



XI 
 

Macroglossum nycteris (Kollar) 

Fig. 109. Entire     Dorsal view 

110. Head     Lateral view 

111. Fore wing    Dorsal view 

112. Hind wing    Dorsal view 

113. Tegumen    Ventral view 

114. Tegumen    Lateral view 

115. Aedeagus    Lateral view 

 

Macroglossum stellatarum (Linnaeus) 

Fig. 116. Entire     Dorsal view 

117. Head     Lateral view 

118. Fore wing    Dorsal view 

119. Hind wing    Dorsal view 

120. Tegumen    Ventral view 

121. Tegumen    Lateral view 

122. Aedeagus    Lateral view 

 

Nephele hespera (Fabricius) 

Fig. 123. Entire     Dorsal view 

124. Head     Lateral view 

125. Fore wing    Dorsal view 

126. Hind wing    Dorsal view 



XII 
 

127. Tegumen    Ventral view 

128. Tegumen    Lateral view 

129. Aedeagus    Lateral view 

130. Female genitalia   Lateral view 

 

Clanidopsis exausta (Butler) 

Fig. 131. Entire     Dorsal view 

132. Head     Lateral view 

133. Fore wing    Dorsal view 

134. Hind wing    Dorsal view 

135. Tegumen    Ventral view 

136. Tegumen    Lateral view 

137. Aedeagus    Lateral view 

 

Clanis deucalion (Walker) 

Fig. 138. Entire     Dorsal view 

139. Head     Lateral view 

140. Fore wing    Dorsal view 

141. Hind wing    Dorsal view 

142. Female genitalia   Lateral view 

 

Leucophelebia lineata westwood. 

Fig. 143. Entire     Dorsal view 

144. Head     Lateral view 



XIII 
 

145. Fore wing    Dorsal view 

146. Hind wing    Dorsal view 

147. Tegumen    Ventral view 

148. Tegumen    Lateral view 

149. Aedeagus    Lateral view 

 

Marumba dyras (Walker) 

Fig. 150. Entire     Dorsal view 

151. Head     Lateral view 

152. Fore wing    Dorsal view 

153. Hind wing    Dorsal view 

154. Tegumen    Ventral view 

155. Tegumen    Lateral view 

156. Aedeagus    Lateral view 

 

Polyptychus dentatus Cramer 

Fig. 157. Entire     Dorsal view 

158. Head     Lateral view 

159. Fore wing    Dorsal view 

160. Hind wing    Dorsal view 

161. Female genitalia   Lateral view 

 

Sataspes infernalis (Westwood) 

Fig. 162. Entire     Dorsal view 



XIV 
 

163. Head     Lateral view 

164. Fore wing    Dorsal view 

165. Hind wing    Dorsal view 

166. Tegumen    Ventral view 

167. Tegumen    Lateral view 

168. Aedeagus    Lateral view 

 

Smerinthus kindermannii Lederer 

Fig. 169. Entire     Dorsal view 

170. Head     Lateral view 

171. Fore wing    Dorsal view 

172. Hind wing    Dorsal view 

173. Tegumen    Ventral view 

174. Tegumen    Lateral view 

175. Aedeagus    Lateral view 

 

Dolbina grisea Staudinger 

Fig. 176. Entire     Dorsal view 

177. Head     Lateral view 

178. Fore wing    Dorsal view 

179. Hind wing    Dorsal view 

180. Tegumen    Ventral view 

181. Tegumen    Lateral view 



XV 
 

182. Aedeagus    Lateral view 

 

Achernotia lachesis (Fabricius) 

Fig. 183. Entire     Dorsal view 

184. Head     Lateral view 

185. Fore wing    Dorsal view 

186. Hind wing    Dorsal view 

187. Tegumen    Ventral view 

188. Tegumen    Lateral view 

189. Aedeagus    Lateral view 

190. Female genitalia   Lateral view 

 

Acherontia syx Westwood 

Fig. 191. Entire     Dorsal view 

192. Head     Lateral view 

193. Fore wing    Dorsal view 

194. Hind wing    Dorsal view 

195. Tegumen    Ventral view 

196. Tegumen    Lateral view 

197. Aedeagus    Lateral view 

198. Female genitalia   Lateral view 

 

Agrius convolvuli (Linnaeus) 

Fig. 199. Entire     Dorsal view 



XVI 
 

200. Head     Lateral view 

201. Fore wing    Dorsal view 

202. Hind wing    Dorsal view 

203. Tegumen    Ventral view 

204. Tegumen    Lateral view 

205. Aedeagus    Lateral view 

206. Female genitalia   Lateral view 

 

Fig. 20799. Entire     Dorsal view 

 

Fig. 208. Entire     Dorsal view 

  



XVII 
 

KEY TO THE LETTERINGS 

aed. aedeagus 

ap.ant. apophyses anteriors 

ap.post. apophyses posteriors 

ant. antenna 

c.br. corpus bursae 

cor. cornuti 

d.br. ductus bursae 

e. eye 

f. frons 

gn. gnathos 

int.sgm. inter segmental membrane 

jxt. juxta 

lvg. lobus vaginalis 

max.p. maxillary palpi 

mc.l. membranous conjunctival lobe 

p.an. papillae anales 

pr. paramere 

prb. probosics 



XVIII 
 

sac. saccus 

set. setae 

tg. tegumen 

th. theca 

th.app. thecal appendage 

un. uncus 

1A – 3A first to third anal veins 

Cu1 – Cu2 cubitus veins first and second 

M1 – M3 median veins first to third 

R1 – R5 radius veins first to fifth 

Rs. radio-sutorial vein 

Sc. sub-costal vein 

Sc + R1 sub-costal and radius vein 

 

  



XIX 
 

ABSTRACT 

Twenty-nine species belonging to twenty-one genera representatives of six 

tribes viz., Smerinthini, Sphingulini, Acherontiini, Dilophonotini, Macroglossini, 

and Choerocampini of three subfamilies viz., Smerinthinae, Sphinginae and 

Macroglossinae of the family Sphingidae with fifteen newly recorded species from 

different areas of Pakistan and Azad Kashmir are described in detail with special 

reference to their head, wing venations, fore and hind wings and male and female 

genital complex where available. 

In subfamily Smerinthinae, two tribes, the tribe Smerinthini includes seven 

genera with seven species viz. Smerinthus kindermannnii Lederer, Marumba dyras 

Walker, Sataspes infernalis Westwood, Leucophlebia lineata Westwood, Clanis 

deucalion Walker, Clanidopsis exausta Butler, and Polyptychus dentatus Cramer, 

In tribe Sphingulini only one genus and one species presented, Dolbina grisea 

Staudinger. The second subfamily Sphinginae includes only one tribe 

Acherontiini, with two genera, Agrius and Acherontia. In the genus Acherontia 

two species included A. lachesis (Fabricius), and A. styx Westwood, while in 

genus Agrius only one species Agrius convolvuli (Linnaeus), presented. The third 

subfamily Macroglossinae contains three tribes with eleven genera and eighteen 

species. In five genera having one species of each, Cephonodes hylas (Linnaeus), 

Nephele hespera (Fabricius), Daphnis nerii (Linnaeus), Gnathothlibus erotus 

(Cramer), and Pergesa acteus (Cramer). In remaining six genera, Macroglossum 

with three species M. belis (Linnaeus),M. nycteris Kollar, and M. stellatarum 



XX 
 

(Linnaeus), Acosmeryx with two species A. anceus Rothschild & Jordan, 

A.sericeus (Walker), Deilephila with two species D. elepenor (Linnaeus), D. 

rivularis (Biosduval), Hyles with two species Hyles gallii (Von Rottemburg), 

Hyles livornica (Esper), Hippotion with two species Hippotion celerio (Linnaeus), 

Hippotion rosetta (Swinhoe), Theretra with also two species Theretra alecto 

(Linnaeus),and Theretra oldenlandiae (Fabricius).  

All the taxa including new records are compared with their closest allies 

and a key to the subfamilies, genera and species are formulated on the basis of 

reliable characters, which help readily identify the taxa. The cladistic analysis of 

the representatives of the family Sphingidae is also attempted using their 

apomorphic characters. The biodiversity of all the included taxa is also discussed 

and a map of Pakistan is given to show the distributional range and diversity of the 

above taxa. 
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INTRODUCTION 

The multitudinous family Sphingidae, commonly known as hawk moths, 

Sphinx moths and horn worms. There are different opinions about their 

numbers in the world. About 1100 species (Arnett, 1985); 1200 species 

(Grimaldi & Engel, 2005); 1300 species (Kitching & Cadiou, 2000); 1400 

species (Kawahara et al, 2009) and nearly 1450 species (Personal 

communication, Ian Kitching). They are distributed worldwide except 

Antarctica & Greenland. 

Adults have a protruding head with very distinct large eyes, small to large 

size, range of wingspan from 35mm to 150mm; thorax large; abdomen usually 

narrow and conical; proboscis as long as or longer than the length of body 

which used to feed on flowers; fore wings long, narrow and pointed, hind 

wings short and triangular shaped. 

Most species are active at dawn, dusk and night while few species are 

diurnal (Pittaway, 2000). Most species are multivolatine, producing several 

generations a year according to favourable conditions (Pittaway, 1993). 

The colour pattern of hawkmoth very bright and sharp. Most species 

shows mimicry from their host plant twigs or barks. Although colour of male 

and female resemble but some species looks alike by colour of their different 

parts of the body. 
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Hawkmoths specially humming birds are strong flyers and feed on nector 

of flowers during flight. Some species has a tuft of hairs on apices of abdomen 

such as Macroglossum, Cephonodes and Hemaris. 

Larvae of the Sphingidae are smooth, cylindrical and called horn worms, 

which usually large and greenish with stripes along their sides and the larvae 

pupate in a silk case in leaf litter or 50 to 100mm deep in the soil (Essig, 1926). 

They have five pairs of prolegs (Pittaway, 1993). Most of the larvae of the 

species are economically important as pests and feed on many different crops 

such as tomato and tobacco. 

The classification of the gamily Sphingidae dates back to 1892, when 

Hampson classified this family into six subfamilies and many species from 

India. In 1903, Rothschild and Jordan revised the Sphingidae of the world and 

classified three subfamilies. In 1937, Bell and Scott attempted to fulfill this 

deficiency and described all aspects of the family Sphingidae such as early 

stages, life history and habitat, photographs of the larvae and bibliography. 

They also provided host plant association with moths. Nakamura (1976) 

classified the subfamilies; Macroglossinae, Smerinthinae and Sphinginae. After 

that some authors worked out the classification of the three subfamilies of the 

Sphingidae (Minet,1994; Carcasson and Heppner 1996; Lemaire and Minet 

1998; Kitching and Cadiou 2000), however Nakamura (1976) classified same 

as above authors thoughts but many tribal and subtribal hierarchy become 

eliminated. 
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On modern techniques, Kawahara et al. (2009) attempted phylogenetic 

analysis of subfamilies, tribes and subtribes of Sphingidae on the bases of 

molecular study and provided a foundation of new classification with 

morphological characters, larval and pupal stages and molecular data. They 

compared relationship of the classification of Sphingidae by Rothschild and 

Jordan (1903); Nakamura (1976); Kitching and Cadiou (2000) and Regier et al. 

(2001). 

Taxonomically, there are not very much work on the Sphingidae from 

Oriental and Palaearctic regions. Around the world, there are much worked out 

on different aspects of the family Sphingidae including checklist, distributional 

abundance and taxonomy Beck and Kitching 2007; Beck et al. 2006; Akbulut 

and Keten 2003; Yen et al. 2003; Junior and Schlindwein 2008; Riotte 1986; 

Becker 2001; Poltavsky and Stradomsky 2004; Brou Jr 1994; Duarte et al. 

2008; Lachlan and Moulds 1996; Kitching et al. 2000; Brechlin et al. 2001). 

In Pakistan, Chaudhry et al. (1966) listed only three species and one 

species as ? mark of Sphingidae from West Pakistan. Hashmi and Tashfeen 

(1992) listed 32 genera with 53 species. After that many genera and species 

synonymized. Kamaluddin et al. (1999) attempted cladistic analysis of 28 

genera of Sphingidae but most of the genera have been synonymized. 

Kamaluddin et al. (2007) listed 14- species of Sphingidae but most of species 

innated due to unconcerned recent literature. 

Present work deals with 21- genera including 29- species. Sixteen genera 

present in the list of Hashmi and Tashfeen (1992) but following genera and 
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species synonymized as; Celerio lineata is new world species (Personal 

communication, Ian Kitching) therefore the genus become Hyles and species 

lineate, Herse convolvuli become Agrius convolvuli, Deilphila nerii species 

transferred to the genus Daphnis nerii, Rhyncholaba acteus become Pergesa 

acteus; Rhopalopsychi nycterus transferred in the genus Macroglossum 

nycterus, Pergesa olpenor into Deilphila elpenor and Marumba (Polyptychus) 

dentatus into Polyptychus dentatus. 

The checklist of Hashmi Tashfeen (1992) did not touched with pertinent 

literature and there were many hierarchy for the correction, therefore present 

work updated with pertinent literature and with current distribution and status. 

Present work comprising with three subfamilies, 6- tribes, 21- genera and 

29- species. Out of them, 15- species recorded first time for the country. Prior 

to the present studies, the Sphingid fauna of Pakistan was very poorly known. 

At the same time no work was ever undertaken to help understand characters of 

taxonomic importance. This apparent gap in our knowledge necessitated the 

present studies. 

Keys are formulated to subfamilies, tribe, genera of the tribes and to the 

species. All the species presently included are described in a considerable detail 

with special reference to the head with eyes, length and structure of palpi, 

length and shape of antennal segments, thorax sculpture, venation of fore and 

hind wings and male and female genitalia with aedeagus, for these important 

characters were entirely unexplored in the species of Pakistan. 
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As a result of the present studies, about 1500- specimens of the family 

Sphingidae were collected from various localities of Pakistan and determined 

and classified followed the schemes of Rothschild and Jordan 1903; Kitching 

and Cadiou 2000 and Nakamura 1976. 

To described the species in detail, characters were undertaken, 

Punctations on body and patterns of scales, head shape and size, frons convex 

or concave, size and shape of antennal segments. Male genitalia in Sphingidae 

very much vary by their different organs such as size and shape of aedeagus, 

distal part of aedeagus, parameres size and shape and more taxonomic 

genitalial characters. Such characters in male genitalia are conspicious in 

generic level played important role in the descrimination of species. 

In Pakistan, the workers only conducted the preliminary survey which 

does not provide complete information about the fauna found in Pakistan and 

most of them reported by various investigators are not available for study and 

nothing is known about their locality. 

The purpose of the study is to explore the Sphingid fauna of the area and 

to study its systematic, because most of the larvae of Sphingidae are pests of 

Orchids and other cereals and crops. The study is useful with a view to identify 

the fauna of the area. 

Prior to this work very little was known to science and this study is the 

first of its kind in the country. 
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MATERIALS AND METHODS 

The representatives of the family Sphingidae were collected from various 

localities of Pakistan and Azad Kashmir during various expeditions since 2004 

to date and collection supplemented at hand, on light trap and their host plants 

from different localities viz. Sindh; Karachi, Malir, Thattta, Tandojam, Mithi 

(Thar), Punjab; Lahore, Alipur, Pindi, Islamabad, Angoori bagh, Muree, Nathia 

gali, Donga gali, Margalla hills, Baluchistan (Hub river), Khyber Pukhtoon 

Khwa; Mingora, Balakot, Changla gali, Kabal, Swat, Kalam, Karak, Chittral, 

Boony, and Azad Kashmir; Rawlakot, Banjosa lake, Pir Chanasi, Hari ghel, 

etc. More than fifteen hundred specimens were collected and mounted as per 

standard procedure and lodged at Natural History Musuem, Federal Urdu 

University of Arts, Sciences and Technology, Department of Zoology, 

Entomology, (NHMFUUAST) Karachi, as well as in the collection of author’s 

supervisor. 

Members of this family were collected from forest areas and different 

crops particularly Ipomoea batatus, Sesamum indicum, Lablab niger, Solanum 

melongena, Jasminum sambace, Nerium ordorum, Oryza sativa, Triticum 

vulgare, Saccarum officinarum, Abelmoschus esculentus and fruits as well as 

graminaceous plants. 

The colour photo-session were made and prepared of the slide of fore and 

hind wings of each species of the family Sphingidae. Venations of fore and 

hind wings were studied under the Leitz Binocular microscope and drawn 

diagram were finalized with routring pen and Pelikan ink. 
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The measurements of the body (wing expansion) were taken with the help 

of a micromillimeter slide of atleast five males and females of each taxon 

where available. In the description the measurements of body size (wing 

expansion) is also given. 

For the study of Male and Female genitalia, the genital complex were 

removed in 10% KOH solution and were warmed on a burner for 2 to 5 

minutes. It was then washed with tap water and was inflated under Leitz 

binocular microscope in the water. After the examinations of various structures 

the diagrams were made by placing them on the cotton threads immersed in 

glycerine with the help of eye-piece graticule and were later preserved in 

microvails with a drop of glycerine. The abdomen was dried up and reattched 

with specimen with the help of gum. 

For the cladistic analysis about 199 apomorphic characters are scanned 

from their head appendages, venations of fore and hind wings and male and 

female genitalia. These characters are discussed like a1, a2, a3, ………..etc, 

whereas the plesiamorphic characters viz. a◦, b◦ and c◦ etc. not included in 

discussion. For biodiversity a Map of Pakistan and Azad Kashmir presented to 

show the distribution of included taxa. 
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REVIEW OF LITERATURE 

Many authors works on different aspects viz. morphological, biological, 

biodiversity, taxonomic and pheromone glands were attempted like, Mehta 

(1934), Van doesburg (1966), Beutelspacher (1967), Kamal et al. (1968), 

Fleming (1970), William (1972), Grant and Eaton (1973), Klomp and Teerink 

(1973), Reinecke et al. (1973), Hill (1975), Tuskes (1980), Eaton (1982, 1985 

and 1986), Lin and Yeh (1985), Yeh (1985), Martinez et al. (1985), Yeh and 

Lin (1986), Reis et al. (1986), Riotte (1986), Reed et al. (1987), Landott et al. 

(1989), Stanislaus (1989), Brou and Brou (1997), Heddle et al. (2000), Bauza 

(2000), Gőpfert et al. (2001), Wink and Theile (2002), Kitching (2003), 

Hundsdoerfer (2005), Stevens (2005), Beck et al. (2006), Beck (2007), Beck 

and Kitching (2006), Moore and Miller (2008). 

The taxonomic and faunistic studies of the sphingids moths were 

attempted by Westwood (1848), Butler (1875, 1878 and 1889), Kirby (1877 

and 1892), Moore (1882-83), Cotes and Swinhoe (1887), Hampson (1892 and 

1896), Bethune-Baker (1905), Mell (1922), Jordan (1929), Collentte (1934), 

Bell and Scott (1937), Comstock (1950), Rozhkov (1956 and 1972), Kernbach 

(1965 and 1969), Li-Hsin et al. (1965), Daniel (1966, 1969 and 1971), 

Carcasson (1967), Anglade (1969), Darge (1970), Eichler (1971), Hodges 

(1971), Riely (1971), Selman and Barton (1971), Rougeot (1972 and 1975), 

Vestergaard (1973), Beutelspacher (1973), Selman (1975), Razowski (1977), 

Riotte (1981, 1984 and 1986), Hogenes (1984), Derzhavets (1984), Pierre 

(1985), Lempke and Stolk (1986), Meerman (1988 and 1993), Lin (1989 and 
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1990), Azuma (1990), Metzler and Lucas (1990), Haxaire (1990 and 1991), 

Lotzing (1991), Tennent (1992), Brou (1994), Smetacek (1994, 2002 and 

2004), Kitching and Brechlin (1996), Borkent and Greenway (1997), Kitching 

et al. (2000), Beker (2001), Brechlin et al. (2001), Felipe Gil-T (2002), 

Akbulut et al. (2003), Shen-Horn et al. (2003), Yen et al. (2003), Poltavsky 

and Stradomsky (2004), Motta and Xavier-filho (2005), Beck et al. (2006), 

Marabuto (2006), Kitching and Zahiri (2007), Kamaluddin et al. (2007), 

Catania (2008), Vaglia et al. (2008), Duarte et al. (2008), Lachlan (2009), 

Kawahara et al. (2009). 

Westwood (1848) described 5-speceis of the family Sphingidae with 

coloured illustration from India and the adjacent islands. Butler (1875a) 

described 55-new species of the family Sphingidae from India with illustrations 

of 15- species of the family Sphingidae. In (1875b) he also described four new 

species of the family Sphingidae from India. In (1875c) he also decribed eight 

new species of the family Sphingidae. All of them recorded from Himalaya, 

Shanghai, Brazil, North West of India, Ceylon, Pakistan, Rawalpindi and 

Queensland Australia. In (1878) he also described 6-species of the family 

Sphingidae with colour illustration. In (1889) he also listed 31-species of the 

family Sphingidae and described only 4-species with illustrations. Kirby (1877) 

also revised the Butler many species under the five sub-families with 12-new 

species without illustrations. 

Moore (1882-83) in his Lepidoptera of Ceylon described the family 

Sphingidae to accommodating six sub-families, 23-genera and 46-species on 
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the basis of superficial characters and colour patterns illustrating adults, pupae 

and larvae of the representatives of the family Sphingidae. 

Hampson (1892) in his fauna of British India including Ceylon and Burma 

described 121-species including 26- genera under six sub-families of the family 

Sphingidae. He also included larval description of each sub-families, key to the 

genera and habitats with their illustrations. Bethune-Baker (1905) described a 

new species Psilogramma jordana with illustration and habitats but he did not 

mentioned Deilephila placida torenia as description however it is present in the 

plate. 

Collentte (1934) enumerated 18-species of Arctiidae, Noctuidae and 

Sphingidae taken by the Pacific Entomological survey in the Marquesas among 

these two species of the family Sphingidae viz. Lambula erema and 

Macrglossum marquesanum are described for the first time and also gave the 

distribution of all species. Mehta (1934) studied comparative morphology of 

male genitalia in Lepidoptera. He dealt with historical review, nomenclature 

and phylogeny and also illustrated the male genitalia. 

Bell and Scott (1937) in his fauna of British India including Ceylon and 

Burma attempted faunistic and taxonomic work on the family Sphingidae and 

keyed out into five sub-families, 69-genera and 183-species including 28-

genera distributed in the areas now included in Pakistan. The work of the above 

authors emphasized on structure of head components, wing venations of both 

fore and hind wings and also the partial structures of male genital components 

of most of the genera. 
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Comstock (1950) describe some of Sphingid Hawk-moths with reference 

to their wing venations, colour patterns and nature of damage of different 

crops. Kernbach (1965) described a new species of Acosmeryx montivaga in 

detail with some other species of the family Sphingidae from Nepal. Ien et al. 

(1965) studied and discuss the structures of male and female genital complex of 

34-species of Chinease Sphingids, they used diagnostic characters of the sub-

families and aedeagus to distinguished the species. They also formulated a key 

for the identification of some species and genera on the basis of the characters 

of genitalia. 

Daniel (1966) presented a note on collected specimens representing 33-

species of the family Sphingidae from Nepal, with detail redescription and also 

discussion of variety. Van doesburg (1966) observed valvular mechanism for 

stridulation in some Sphingids. He recorded stridulation in Protambulyx 

strigilis, Amplypterus palmeri, Oxyambulyx dohertyi and Psilogramma 

menephron with illustration of stridulatory apparatus.  

Caracasson (1967) presented a catalogue of the taxonomic revision of 

Sphingid fauna of the Ethiopian region, with the description and illustration of 

new genera, species, sub-species and also records of all known species present 

in Ethiopia, Somalia, Socorta, Sudan, Kenya, Uganda and Tanzania. He 

recognized 260-species in which 160 were known and present in Eastern 

Africa. In his presented catalogue his goal to perfect the classification of 

Rothschild and Jordan with the study of genital complex of both sexes. In 

(1972) he also gave revisional notes on the African Sphingidae including new 
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species, sub-species and new names of some Sphingids moths. Daniel (1969) 

studied collection data and taxonomic notes of ten families of moths including 

Sphingidae. Anglade (1969) observed 13-species of moths in which twelve 

belongs to Noctuidae and one species to Sphingidae. These collections were 

carried on light trap in high valley of the Pyrenees with other insects and the 

observations concerned with their migratory movements. 

Fleming (1970) studied food plants of Sphingids moths in Eastern U.S. He 

observed that the association of moth with food plants were not well known so 

presently 36-kinds of food plants recorded for all moths species.  

Eichler (1971) described a species of Sphingidae Celerio gallii tibetana 

from North West Tibet, this species is later discussed by von Rottemburg with 

its geographical variation and host plants with parasites. Daniel (1971) listed 

48-lepidopterous species of 8-femilies during the expedition of Iran and 

Afghanistan in which 23-species recorded as new to the countries. In (1971) 

Riley gave a checklist of Nigerian family Sphingidae, which are concerned 

with the checklist of Caracasson (1967), the African Sphingids. 

Darge (1972) presented 15-species of the family Attacidae and 16-species 

of the family Sphingidae which were collected in North Cameroon with their 

faunistic notes. Rozhkov (1972) described a new species of Sphinx laricis from 

Baikal territory with compared to closely related species S. pinastri with 

reference to their shape of claspers and apical spurs on the posterior tibiae. In 

(1972) William described briefly the biology of the mature larva of Sphinx 
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vashti of the family Sphingidae from Ottawa, Kansas, USA with notes and 

illustrations. 

Beutelspacher et al. (1973) examined two new records of the family 

Sphingidae from Mexico with their notes. Vestergaard (1973) studied the 

population of Hyles gallii in Eastern Veluwe hills during the expedition from 

1966 to 1973. He observed highest range of population of about 7000 full 

grown caterpillars in a field of herbs and concluded that this place for this 

species is a good condition for grown and also described seven forms of this 

species. 

Selman (1975) gave a pictorial key of hawk moths of eastern USA 

excluding Florida and presented a key of 52-species using nomenclature 

followed by Hodges (1971). He also provided glossary, instruction for the 

dissection of male genitalia of each species. In (1975) Hill described the Agrius 

convolvuli (L.) as pest of sweet potato and also gave the pest status, life cycle, 

nature of damage, distribution and control measures. 

Razowski (1977) presented the occurrence and phylogeny of hawk moths 

from Southern Brazil with five tribes of the family Sphingidae. In (1980) 

Tuskes described life history and immature stages of Aellopus tantalus for the 

first time. He observed its larval and pupal stages in their host plants. Riotte 

(1981) transferred the sphingid genus Sataspes from the sub-family 

Macroglossinae to the Sphinginae on the basis of revision of different authors 

on different characters as labial palpus in adults and shape of head of larvae 

and also gave the illustrations. In (1986) he also re-evaluated of Manduca 
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blackburni and compared with M. quinquemaculata and M. sexta. He also 

described its flight period, host plants and their parasites. 

Landott et al. (1989) observed Amphion floridensis in cone trap baited 

with bombykal in day time and captured them with the highest dose tested, 1 

mg/ septum. They also observed that males repeatedly contact without 

copulatory attempts. In (1889) Lin reported 14-species of the family 

Sphingidae from Kenting botanical garden, Taiwan, and also described its food 

plants for each species. 

Azuma (1990) enumerated forty two species of the family Sphingidae in 

Thailand among these four species recorded first time for the country. Meng 

(1990) described a new species of the genus Psilogramma from China of the 

sub-family Acherontinae as new to science. In (1990) Metzler and Lucas, 

evaluated seven families of Lepidoptera comprising 184-moth species were 

considered as endangered, untreated or special concern status in Ohio. They 

also included two species viz. Smerinthus cerisyi Kirby and Hemaris gracilis 

(Grote & Robinson ) are of special concern in the family Sphingidae. For the 

protection, insecticides should not be applied in sensitive areas because of the 

possible impact on those and other lepidopterious species. Haxaire (1990) 

studied ecological approach and systematic remarks of the genus Manduca 

from French Guiana and also studied the spreading and the flying habits of the 

specimens of the above genus. 

Haxaire (1991) described a new species of the family Sphingidae 

Xylophanes schwartzi from eastern slope of the equatorial Andes in province of 
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Morona-Santiago, Eqador. Lotzing (1991) observed 12-species of Sphingid 

fauna during his 13-years studied from the district of Stassfurt (Saxony-Anhalt) 

Germany. He commented on most common species and also classified the 

immigrant species from this district. In (1992) Hashmi and Tashfeen presented 

a checklist Lepidoptera of Pakistan and listed 53-species of the representatives 

of the family Sphingidae lodge in various Museum in Pakistan. These 32-

genera includes those six-genera which were collected from Pusa Bihar, not 

included in Pakistan. 

Meerman (1993) described relationship within the Hyles euphorbiae 

complex because this species is highly variable ans has many subspecies 

whereas most authors assigined many of them as full rank of species. He 

observed caterpillars of all species feed on different species of euphorbiae and 

after studies he also gave numerical taxonomy.Brou (1994) described a new 

species of the genus Lapara from Southeastern United States and compared it 

with L. coniferarum from different morphological characters and also 

illustrated male genitalia. Lachlan and Moulds (1996) described a new species 

of the genus Theretra, the T. aquila from the islands of Espiritu Santo, 

Vanuatu, and differentiated it from the closely allied species T. silhetensis 

(Walker) with reference to its wings markings and also by the male genital 

complex. Brou and Brou (1997) Studied the abundance, distribution and flight 

periods for 55-species of the family Sphingidae from Louisiana and gave 

information of annual broods for 36- species and composite graphs for 30-

species. 
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Borkent and Greenway (1997) presented a brief report on 16-species of 

Sphinx moths of the family Sphingidae from Royal British Columbia Museum 

in British Columbia with reference to their morphological characters, biology, 

distributional range and also formulated a key for the identification of adult 

moths. Kamaluddin et al. (1999) attempted the cladistic analysis of 28-genera 

of hawkmoths of the family Sphingidae from Pakistan and adjoining areas with 

a key to the genera and their distributional ranges. They discuss 73-characters 

which were scanned from their morphological as well as genital component, in 

(2000) Kamaluddin and Haque redescribed the Hawk moth Acherontia styx of 

the family Sphingidae from Pakistan with special reference to its head, wings 

venation of fore and hind wings and male and female genitalia, they also 

compared this species with its closest one Acherontia lachesis and also briefly 

discussed the systematic position using its apomorphic characters. Bauza 

(2000) studied the life cycle and some aspects of biology of Xylophanes pluto 

(Fabricius) from Puerto Rico. Heddle et al. (2000) described and studied the 

results of extensive searches of the diversemesic forests with the air of 

establishing range, habitat and host plant association of the fabulous green 

sphinx, Tinostoma smaragditis from Kauai, Hawaii. Kitching et al. (2000) 

described a new species of the genus Psilogramma Rothschild & Jordan from 

Philippine Islands with reference to its male and female genital complex and 

they also compared the genitalia of P. villani sp.n. with two other already 

described species viz. P. increta (Walker) and P. menephron menephron 

Cramer. 
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Balcazar-Lara and Beutelspacher (2001) described a new species of 

Adhemarius otticica, A. mexicanus of the family Sphingidae from Mexico. 

They also discussed the specific characters and gave a key to the males of 

Adhemarius dariensis group. Beker (2001) recorded five species of Sphinx 

moths belonging to the genus Nyceryx. One new species N. brevis described 

with their male genitalia and habitats. Brechlin et al. (2001) described a new 

species of the genus Polyptychus Hübner of the family Sphingidae from Lesser 

Sunda Islands, Indonesia with special reference to its male genitalia. The new 

species P. cladiae is compared with P. trilineatus Moore. Gőpfert et al. studied 

the auditory mechanism of two distinctly related hawkmoths sub-tribes, 

Choerocampina and Acherontiina. The biochemical examination revealed that 

their ears represent different types of hearing organs. Kitching et al. (2001) 

gave annotated checklist of the family Sphingidae of Bolivia. They confirmed 

total of 189- species and subspecies and derived the locality data of the 

specimens from four different institutions and also provided maps with 

localities, geography and ecology.  

Felipe Gil-T (2002) recorded Hyles tithymali deserticola as new for the 

country, Canary Islands, and the distribution of the sub-species H. tithymali 

tithymali and H. tithymali deserticola is also discussed. Kitching (2002) 

presented a cladistic analysis of the tribe Acherontiini and related genera and 

Morgan Sphinx, Xanthopan morganii. He used 109 characters derived from 

adult and immature stages with their morphology, biology and behavior. 

Smetacek ( 2002) recorded Marumba cristata first time from Shimla, Himachal 
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Pradesh and he found only fore wing of specimen and reviewed that it is found 

in Kumaon himalaya. Wink and Theile (2002) observed nicotine tolerance in 

Manduca sexta of the sub-family Smerinthinae and find that the representative 

of the sub-family Smerinthinae are more susceptible to nicotine intoxication 

rather than Macroglossinae and Sphinginae. 

Kitching (2003) studied feeding biology of Acherontia species as 

cleptoparasites of honeybees and also observed behavioral pattern in the 

species of Acherontia and presented cladistic analysis of the tribe Acherontiini. 

Shen-Horn et al. (2003) described a new sub-species Macroglossum ungues 

cheni from Lanyu, Taiwan and revised the species M. lanyuana as not available 

manuscript name and International code of Zoological Nomenclature and 

therefore this new species described with annotated checklist of Taiwanese 

Sphingidae. Akbulut et al. (2003) collected four species of the family 

Sphingidae viz. Agrius convolvuli, Deilephila elpenor, Macroglossum 

stellatarum and Marumba quercus by using light trap and net for the first time 

from Düzce Province, Turkey along with 109-species of moths belonging to 

17-families. 

Poltavsky and Stradomsky (2004) observed the population of Hemaris 

croatica in Southern part of the Rostov-on-don region. They studied in 

different decades whether it found only a specimen, not in population form. 

Smetacek (2004) described a sub-species of Anambulyx elwesi kitchingi from 

Kumaon Himalaya with its comparison from different altitude for the species 

of the genus. Hundsdoerfer (2005) analysed the genus Hyles with reference to 



 
 

19 
 

 
 

molecular phylogeny because morphological characters cannot be used in this 

genus, so they used DNA sequence. Motta and Xavier-filho (2005) collected 

116-species of 20-genera of six tribes of Hawkmoths from the district of 

Beruri, State of Amazonas, Brazil with the help of light traps and they stated 

that these were the first record of Sphingidae for this locality. Beck et al. 

(2006a) investigated large-scale biogeographical patterns of the family 

Sphingidae in Malayan Archipelago. They presented distributional maps for all 

species and a checklist for 114-islands in website. Further analysis is revealed 

the faunal pattern similar but with reference of distribution of Hawkmoths, it is 

significant in Wallace line and related islands. In (2006b) they also compared 

Sphingids biodiversity in a large number of light trapping samples on Borneo 

and Indo-Australian tropics, they also observed their habitat diversity and 

faunal composition of assemblages differ under varying degrees of disturbance. 

In (2006c) they also studies the measuring range sizes of South-east Asian 

hawkmoths and used a taxonomic classification of the species to analyse 

phylogenetic effects on range size. Marabuto (2006) studied a male specimen 

of Agrius cingulatus (Fabricius) which was caught in Southern Portugal and 

first time reported and third time reported within the European continent and 

they also discuss its occurrence and origin. 

Akkuzu et al. (2007) attempted Hawk moths of Turkey and their 

zoogeographical distribution and reported 63-species of the Sphingids moths 

from western Palaeartic region of the world. Among these they reported 34-

species from Turkey including seven, four and twenty three species 
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representing the sub-families Smerinthinae, Sphinginae and Macroglossinae 

respectively. Beck et al. (2007) analysed an inverse pattern of latitudinal 

distribution of hawk moths and they observed these Sphingid moths with a 

peak of species richness in Thailand and decline towards the north. Beck and 

Kitching (2007) tested various species level traits in sphingids to explain range 

sizes and dispersal abilities. They used maps of geographical distribution to 

calculate range areas and classify species according to their dispersal in the 

Malayan Archipelago. Kamaluddin et al. (2007) give a checklist of moths of 

Pakistan in which they listed only 14-species and 14-genera and also gave their 

host plants and distribution. Kitching and Zahiri (2007) reviewed two species 

Sphingonaepiopsis gorgoniades and S. nana of the family Sphingidae and 

described their taxonomy, biology and distributional maps, habitats and also 

illustrated the male genitalia. 

Catania (2008) described Hyles tithymali deserticola as a new record from 

Maltese islands. Four other species also represented with illustrations. Duarte et 

al. (2008) worked on the record of hawk moths from State of Sao Paulo, Brazil 

of about 64-years in which they identified 2064 insects belonging to 3-sub-

families, 6-tribes, 23-genera and 75-species. They presented that the 

representatives of the sub-family Macroglossinae was the most abundant and 

richest sub-family in the study area. 

Eitschberger and Ihle (2008) listed 35-species of the family Sphingidae 

from Laos and Thailand with association of their food plants and also gave 

caterpillars of all 35-species with illustrations. Junior and Schlindwen (2008) 
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attempted faunistic studies of Sphingidae of the Brazilian Northern Atlantic 

rain forest were undertaken between August 2003 and July 2004. They 

recorded 379 specimens of 50-species in 19-genera. They observed the 

abundance of Sphingid species, among these four species were found in 44.2%. 

Moore and Miller (2008) first detected Daphnis nerii as a new pest of oleander 

on Guam and described feeding only on oleander, Nerium oleander L. They 

also observed hymenopterous parasite in the eggs of D. nerii. Vaglia et al. 

(2008) studied two species complexes within the genus Xylophanes and three 

cryptic species with the X. loelia and X. neoptolemus complexes with adult 

habitats, genital morphology and DNA barcode sequences. 

Kawahara et al. (2009) studied phylogeny and biogeography of 

Hawkmoths with reference to evidence from five nuclear genes, and concluded 

that the molecular phylogeny challenges current concepts of Sphingidae based 

on morphology and provides a foundation for a new classification and 

presented that broad-scale geographic distribution in hawkmoths is more 

phylogenitally conserved than previously postulated. Lachlan (2009) describe 

two new species of hawk moths viz. Gnathothlibus fijiensis and G. samoaensis 

from Fiji and Samoa and also a new species of the genus Theretra, T. 

tabubilensis from Papua, New Guinea with their illustrations. Kendrick (2010) 

reviewed the genus Macroglossum in Hong Kong. He collected 18-species 

from various localities and gave the notes with reference to their ecology and 

associated plants and also provided a field key for easy identification. 
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TAXONOMIC, FAUNISTIC AND REVISIONAL 

STUDIES OF THE FAMILY: SPHINIGIDAE 

LATREILLE, (1802) 

Sphinigidae, Latreille, (1802), in: Sonnini, Hist. nat. gen. particuliere 

Crustaces Insects, 3: 400; Samouelle, 1819, Ent. Comp.: 243, Moore, 

1882-83, Lepidoptera of Ceylon 2: 1-31; Hampson, 1892, Faun. Brit. 

Ind. 1: 65-123; 1896, Faun. Brit. Ind. 4: 452 & 453; Bell and Scott, 

1937, Faun. Brit. Ind. Moths, 1: 537. 

Diagnostic features:  

Body generally olive and tan, ochreceous and brown, black and yellow, 

and grey or very concievable shade with touches of rose colour ; body 

generally very stout, spindle-shaped, large have a wings expansion usually 

from 2.0 to 5 inches (38 mm to 140 mm); Palpi broad, compressed, very 

thickly scaled, the third joint minute and buried in the scales, proboscis usually 

externally long, antennae more or less prismatic, gradually thickned towards 

the middle, and pointed at the tip, and nearly always hooked, with a small tuft 

of hairs at the extremity, in the males nearly all the genera have bands of cilia 

on the under surface; fore wings elongated with narrow margin are often 

curved are undulated, the subcostal vein very close to the costa, hind wings are 

small, with the subcostal vein joined together by a short transverse sub-basal 

spur, two internal veins, legs strong, with well developed spurs and spined 

tarsi; abdomen broad, dilated, apically narrowed. 
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Larvae:  

Called Horn worms, they are smooth, cylindrical and naked and usually 

have a horn on the eight abdominal segment. 

Genitalia:  

Males with uncus well developed, parameres prominent somewhat plate-

like besets with usually thick hairs, aedeagus usually rod-like with 

membranous conjunctival lobes sometimes besets with spine- like cornuti; 

females with papillae anales prominent, apophysis anteriors and posteriors well 

developed, ductus bursae elongated tubular, corpus bursae bag-like. 

Comparative note:  

This family is most closely related to Eupterotidae in having general body 

form and frenulum present but it can easily be separated from the same in 

having antennae fusiform, which are pointed at tip and nearly always hooked, 

third joint of palpi very minute covered with scales, fore wings large, elongated 

and narrow and by the other characters as noted in the description 
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KEY TO THE SUB-FAMILIES, GENERA AND SPECIES 

OF THE FAMILY SPHINGIDAE FROM PAKISTAN AND 

AZAD KASHMIR 

1. Body usually large sized more than 90mm, head usually with dead marks 

……………….……………………….………...................... Sphinginae …... 2. 

… Body usually moderate sized or shorter, less than 90mm, head without dead 

marks ………..…………………………...…………………………………… 4. 

2. Pronotum with inverted U-shaped markings, maxillary palpi with basal 

segment more than 3X the second segment, in males uncus with truncated 

apex, paramere devoid of any spines at base, aedeagus short and thick, in 

females ductus bursae very large …............…..…...….... Agrius convolvuli (L.) 

… Pronotum without U-shaped markings, maxillary palpi with basal segment 

equal to second, in males uncus with narrowed apex, paramere with two or 

more spines at base, aedeagus rod-like and narrowed, in females ductus bursae 

short ……….……………….………………………………………………… 3. 

3. Fore wings with veins R3 and R4 largely stalked, hind wings with two anal 

veins, in males uncus distinctly curved, gnathos present, paramere with crown 

shaped spines at outer proximal margin, in females apex of papillae anales 

truncated ………....….……………….....…….. Acherontia lachesis (Fabricius) 
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….  Fore wings with veins R4 and R5 largely stalked, hind wings with three anal 

veins, in males uncus slightly curved, gnathos wanting, paramere with outer 

margin entire, in females apex of papillae anales sub-rounded 

………....………….…………….………………... Acherontia styx (Westwood) 

4. First segment of palpus without scales on inner surface, palpi thick with outer 

area thickly scaled ...……………………….……… Macroglossinae……. 12. 

….  First segment of palpus with scale on inner surface, palpi narrowed with outer 

area less scaled ………………….…...………….....…… Smerinthinae ……. 5. 

5. Abdomen distally broad with tuft of hairs, hind wings with both anal veins 

meeting at base, in males paramere distally divided, aedeagus with a thread-

like membranous conjunctival lobe …...……... Sataspes infernalis (Westwood) 

….  Abdomen distally narrowed without tuft of hairs, hind wings with both anal 

veins wide apart, in males paramere unilobed, aedeagus without thread- like 

membranous conjunctival lobe ………………….…………………………… 6. 

6. Abdomen with median vertical line, apical margin of hind wings convex, 

paramere with three tooth-like process at inner apical margin, saccus 

proximally with prominent lobe ……...…........….… Dolbina grisea Staudinger 

….  Abdomen without median vertical line, apical margin of hind wings sinuated, 

paramere with one or without any process at inner margin, saccus proximally 

not lobed ……………………………..………………………………………. 7. 
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7. Fore wings with 9-veins, posterior margin of fore wings convex or straight, in 

males apex of paramere rounded, without spine ...…….……………….....…. 8. 

….  Fore wings with 10 or 11- veins, posterior margin of fore wings distinctly 

sinuated, in males apex of paramere very wide, spine at base …...………….. 9. 

8. Fore wings with pink band on costal margin, hind wings with veins Sc + R1 

separated from Rs, in males uncus unilobed, aedeagus with theca bifurcated, 

membranous conjunctival lobe with dot-like cornuti and a pair antennae shape 

appendage …………………………………… Leucophlebia lineata Westwood 

….  Fore wings with four irregular cross bands, hindwings with veins Sc+R1 largely 

stalked with Rs, in males uncus bilobed, aedeagus with plate-like thecal 

appendage, membranous conjunctival lobe without cornuti, distally two small 

and two large horn like lobes ……………….…… Clanidopsis exausta (Butler) 

9. Apical margin of fore wings entire, hind wings with only one anal vein, in 

females papillae anales with sclerotized process at dorsal side, corpus bursae 

with U-shaped and many dot-like cornuti ……….… Clanis deucalion (Walker) 

….  Apical margin of fore wings crenulated, hind wings with two or three anal 

veins, in females papillae anales without dorsal process, corpus bursae without 

cornuti …………………………………………...……………..……...……. 10. 

10. Fore wings with three transverse fasciae, hind wings with veins Sc + R1 unite 

with Rs by a cross vein, in females ductus bursae twisted, distally dilated 

…………..…………………………………….Polyptychus dentatus (Cramer) 
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….  Fore wings with more than three fasciae or without fasciae, hind wings without 

cross vein, in females ductus bursae straight …………….………………..... 11. 

11. Fore wings with 10- veins, hind wings with three anal veins, in males uncus 

bifurcated, a large sickle shaped process at ventro-outer margin of paramere, 

theca without thecal appendages, membranous conjunctival lobe with one 

group of dot-like cornuti and a pair of small hook-like appendage 

………....…………………………………….…...…. Marumba dyras (Walker) 

….  Fore wings with 11- veins, hind wings with two anal veins, in males uncus 

unilobed, a large blunt process at ventro-outer margin of paramere, theca with 

beak-shaped thecal appendage, membranous conjunctival lobe with two group 

of dot-like cornuti ………………….....…. Smerinthus kindermannii Staudinger 

12.  Frons very large, anteriorly produced, in males membranous conjunctiva with 

one pair large rod-like appendage …………...…………...……….………… 13. 

….  Frons short, rounded or sub-rounded, in males membranous conjunctival 

appendage entire or with small appendage …...…………………………..….15. 

13. Frons about equal or slightly shorter than palpi, hind wings with veins M3 and 

Cu1 wide apart, only M3 originating from lower angle of cell, in males uncus 

slightly longer than gnathos, paramere with spine-like process at outer basal 

margin ………………..………………………………………………........... 14. 

….  Frons much shorter than palpi, hind wings with veins M3 and Cu1 anastomosing 

and originating from lower angle of cell, in males uncus much longer than 
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gnathos, paramere with thorn-like process at inner basal margin 

.….…..…………………………..……………. Macroglossum nycteris (Kollar) 

14. Fore wings with veins R3 and R4 shortly stalked, hind wings with two anal 

veins, in males gnathos with entire inner margin, paramere with narrowed apex 

of thorn-like process, inner membranous conjunctival appendage with 

truncated apex ………………..……………………… Macroglossum belis (L.) 

….  Fore wings with veins R3 and R4 largely stalked, hindwings with only one anal 

vein, in males gnathos with dentated inner apical margin, paramere with club-

shaped apex of thorn-like process, inner membranous conjunctival appendage 

with club-shaped apex ....................................... Macroglossum stellatarum (L.) 

15. Wings membranous devoid of scales, hind wings with veins M3 and Cu1 largely 

stalked and originated from lower angle of cell, uncus curved beak-shaped, 

saccus globular, paramere asymmetrical, corpus bursae narrowed without 

cornuti ………………...………………..…….………… Cephonodes hylas (L.) 

….  Wings scaled, hind wings with veins M3 and Cu1 wideapart, uncus simple, 

slightly curved, saccus V- or U-shaped, paramere symmetrical with process, 

corpus bursae large balloon-shaped with cornuti ………….……………..… 16. 

16. Head with palpi directed anteriad, fore wings with veins R2 and R3 largely 

stalked, hind wings with three anal eins, papillae anales large , rectangular 

shaped, both apophysesses very large with apex club-shaped, ductus bursae 

short corpus bursae with a small cornuti …...…. Gnathothlibus erotus (Cramer) 
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….  Head with palpi directed upwardly, fore wings with veins R2 and R3 separated, 

hind wnigs with one or two anal veins, papillae anales moderate, not as above, 

both apophysesses moderate or short with one or without club-shaped apex, 

ductus bursae large, corpus bursae usually with elongated cornut ……..… 17. 

17. Fore wings with vertical fasciae from base to apex, hind wings with rosaceous 

basal patch ……………………...…………………………….…………….. 18. 

….  Fore wings with horizontal linings, hind wings with or without bands …… 25. 

18. Hind wings with anal angle distinctly lobed, in males saccus V-shaped, 

proximally narrowed ………..…….……………………………….….…….. 19. 

….  Hind wings with anal angle rounded, in males saccus U-shaped, proximally 

broad …………………………..……………………………..…….……….. 20. 

19. Fore wings with 10- number of veins, hind wings with 8- number of veins, only 

one anal vein, apex of paramere broad with a spine-like process at outer basal 

margin, theca enclosed medially by membrane, ductus bursae elongated and 

narrowed, corpus bursae with bifurcated large cornuti ………………………… 

…………………………………………….... Theretra oldenlandiae (Fabricius) 

….  Fore wings with 12- number of veins, hind wings with 9- number of veins, two 

anal veins, apex of paramere narrowed with a spine-like process at inner 

median margin, theca without membranous envelope, ductus bursae short, 

broad, corpus bursae without cornuti ...…….…………....... Theretra alecto (L.) 
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20. Fore wings with two anal veins, hind wings with only one anal vein, uncus 

bifurcated, paramere with two or three frictional scales at inner apical margin 

………………………………………………………………………......…... 21. 

….  Fore wings with only one anal vein, hind wings with two anal veins, uncus 

unilobed, paramere without frictional scales ……..…...…………….……… 22. 

21. Palpi with basal segment much longer than 2nd, 3rd segment about 1/3rd of the 

second, fore wings with veins R3 and R4 very largely stalked, hind wings with 

veins Rs and M1 anastomosing, paramere with three firctional scales, aedeagus 

without thecal appendage ………………………….…… Hippotion celerio (L.) 

….  Palpi with basal segment about equal to 2nd, 3rd segment about 1/6th of the 

second, fore wings with veins R3 and R4 largely stalked, hind wings with veins 

Rs and M1 stalked, paramere with two frictional scales, aedeagus with 

crenulated thecal appendages ……………..…….. Hippotion rosetta (Swinhoe) 

22. Fore wings with apical angle sub-rounded, hind wings with sub-apical margin 

black, veins Sc + R1 unite with Rs direct or by cross vein ……………….. 23. 

….  Fore wings with apical angle sub-acute, hind wings with apical margin brown, 

veins Sc+R1 parallel to Rs ………………………………………………….. 24. 

23. vertex raised, fore wings with vein R5 directly originates from upper angle of 

cell, hind wings with vein Sc + R1 fused with Rs, apex of uncus truncated, apex 

of paramere narrowed, papillae anales with posterior margin convex, apex of 

apophysis anteriors dilated …………………………… Hyles gallii Rottemburg 
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….  Vertex convex, fore wings with veins R5 originates from upper angle of cell by 

stalk, hind wings with veins Sc + R1 unite with Rs by cross vein, apex of uncus 

sharply pointed, apex of paramere broadly rounded, papillae anales with 

posterior margin sinuated, apex of apophyses anteriors pointed ………….…… 

………………………….…………….………..…..…... Hyles livornica (Esper) 

24. Second segment of palpus thick and slightly longer than basal, hind wings with 

two anal veins, gnathos broad with dentitions an inner apical margin, paramere 

besets with hairs, theca smooth, membranous conjunctival lobe with 3-dentated 

cornuti ………………….……………………. Deilephila rivularis (Boisduval) 

….  Second segment of palpus narrowed and much longer than basal, hind wings 

with only one anal veins, gnathos narrowed, entire, paramere besets with large 

hairs and large number of setae, theca enclosed medially by membrane, 

membranous conjunctival lobe devoid of cornuti .......... Deilephila elpenor (L.) 

25. Fore wings with apical margin distinctly sinuated, hind wings with apical 

margin crenulated, veins Sc + R1 either wide apart or directly fused with Rs, 

paramere with Axe-shaped process at base ………..………...………...…… 26. 

….  Fore wings with apical margin convex, hind wings with apical margin convex 

or sinuated, veins Sc + R1 unite with Rs by cross vein, paramere with thorn-like 

or dentated process at inner margin ...………………….……………….…... 27. 
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26. Frons broadly large passing palpi, hind wings with veins Sc + R1 anastomosing 

with Rs and originating from upper angle of cell, aedeagus with theca medially 

enclosed by a flap of membrane …………………... Acosmeryx anceus (Stoll) 

….  Frons sub-rounded not passing palpi, hind wings with veins Sc + R1 wide apart 

and Rs and M1 originating from upper angle of cell, aedeagus with theca entire 

not enclosed by a flap of membrane ………..…... Acosmeryx sericeus (Walker) 

27. Palpi with 2nd segment much longer than basal segment, frons reduce, apex of 

apophyses anteriors club-shaped, corpus bursae large proximally hook-shaped 

…………………..….………..……….……………… Pergesa acteus (Cramer) 

….  Palpi with 2nd segment equal to the basal segment, frons well developed, 

produced anteriorly, apex of apophyses anteriors pointed or truncated, corpus 

bursae moderate proximally straight ..……………..……………..………… 28. 

28. Fore wings with veins R3 and R4 stalked and further stalked with R5 and 

originating from upper angle of cell, hind wings with apical marign somewhat 

convex, uncus with outer and inner margin sinuated, paramere with curved 

process at base, papillae anales trapaezoid shape, apex of apophyses anteriors 

pointed ….………………………………………….. Nephele hespera Fabricius 

…. Fore wings with veins R3 and R4 largely stalked further shortly stalked with R5 

and originating from upper angle of cell, hind wings with apical margin 

distinctly sinuated, uncus with outer margin convex and inner margin concave, 

paramere with sclerotized serrated plate, papillae anales rectangular shape, 

apex of apophyses anteriors truncated ......…………..……… Daphnis nerii (L.) 
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SUB – FAMILY: MACROGLOSSINAE HARRIS, 1839 

Macroglossinae, Harris, 1819, Amer. J. Sci. Arts 36: 287 

(as Macroglossiadae). 

Diagnostic features: 

Body generally small to large sized with variable colour patterns, palpi 

with basal segment without scales on inner surface, palpi thick with outer area 

thickly scaled, frons well developed, proboscis large, fore wings usually large 

and narrowed at apical angle and viens R2 and R3 very largely stalked, hind 

wings short the anal angle produced into a lobe. 

In males paramere symmetrical or asymmetrical usually frictional scales 

or setae persent, aedeagus with membranous conjunctival lobe simple. In 

females papillae anales moderate, usually both apophysesses moderate or 

equal. 

Comparative note:  

This sub-family is most closely related to the sub-family Smerinthinae in 

having body usually moderate sized, head without dead marks but it can easily 

be separated from the same in having palpi thick with outer area thickly scaled, 

proboscis well developed and by the other characters as noted in the key and 

description. 
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TRIBE:CHOEROCAMPINI GROTE AND ROBINSON, 1865 

Choerocampina, Grote & Robinson, 1865, Proc. Ent. Soc. Philad. 5: 153. 

Deilephilides, Boisduval, (1875), in: Boisduval & Guenee, Hist. Nat. Insectes 

(Spec. gen. Lepid. Heteroceres) 1: 158.  

Hippotionidi, Tutt, 1904, Nat. Hist. Br. Lepid. 4: 40.  

Pergesinae, Oiticica, 1939, Bolm boil. Clube Zool. Bras. (N.S.) 4: 273. 

Diagnostic features:  

Frons short or moderate, antennae more or less clubbed with an abrupt 

hook, proboscis long, palpi more or less naked, not thickly scaled, abdomen 

narrowed and pointed. In males paramere with spine at inner margin, theca 

tubular with developed membranous conjunctival lobe. In females apophyses 

posteriors longer than apophysis anteriors. 

Comparative note:  

This tribe is most closely related to Macroglossini in having head with palpi 

directed upwardly, hind wings with one or two anal veins, ductus bursae large 

but it can easily be separated from the same in having wings with vertical 

fasciae from base to apex, hind wings with rosaceous or ochraceous basal patch 

and by the other characters as noted in the key and description.  



 
 

35 
 

 
 

Genus: Deilephila Laspeyres 

Deilephila Laspeyres, 1809, Jena Allg. Lit.-Ztg. 4 (240: 100) 

Diagnostic features:  

Body usually moderate sized, generally green or brown except different 

colour bands on fore wings and black basal portion of hind wings, head with 

rounded frons, palpi with basal segment shorter than 2nd, proboscis thick, 

antennae incrassate, fore wings large, broad with apical angle acute, anterior 

and posterior margin sinuated, apical margin crenulated, veins 11- in numbers, 

hind wings short about 2/3rd of the fore wings, veins M3 originates from lower 

angle of cell, one or two anal vein present.  

Genitalia:  

Male with tegumen oblongated, saccus U-shaped without saccular 

process, uncus longer than gnathos, paramere large,broad besets with hairs and 

setae, with a spine-like process at base, aedeagus tubular with hook-like 

toothed or serrated thecal appendage, membranous conjunctival lobe very large 

with or without cornuti. 

Comparative note:  

This genus is most closely related to genus Hyles Hübner in having fore 

wings with only one anal vein, hind wings with two anal veins and uncus 

unilobed but it can easily be separated from the same in having fore wings with 

apical angle sub-acute, hind wings with apical margin brown, veins Sc+R1 

parallel to Rs and by the other characters as noted in the key and description. 
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Type species:  

Deilephila porcellus (L.) 

Distribution:  

Palaeartic and Oriental regions.  
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Deilephila elpenor (Linnaeus) 

(Figs. 1 – 7 ) 

Sphinx elpenor, Linnaeus, 1758, Syst. Nat. ed. (10) 1: 491. 

Deilephila elpenor, 1809, Jena Allg. Lit.-Ztg. 4 (240: 100) 

Chaerocampa elpenor, Walker, 1856, List Spec. Lepid. Ins. Colln Br. Mus. 8: 

127; Maassen, 1880, Stettin. Ent. Ztg 4 : 56; Kirby, 1892, Synonymic 

Cat. Lepid Heterocera 1:650. 

Chaerocampa macromera, Butler, 1875, Proc. Zool. Soc. Lond.: 7. 

Chaerocampa lewisii, Butler, 1875, Proc. Zool. Soc. Lond.: 247. 

Pergesa elpenor, Rothschild & Jordan, 1903, Novit. Zool. 9 (suppl.): 737; Mell, 

1922, Beitr. Faun. Sinica 2 ( Biol. Syst. Sudchin. Sphingiden) : 279. 

Pergesa elpenor szechuana, Chu & Wang, 1980, Acta zootaxon. Sin. 5: 421. 

Colouration: 

Body generally brown with greyish tinge except two dark brown bands on 

fore wings, black large basal patch on hind wings distal half pink and a small 

black patch at lateral side of basal abdominal segment, abdominal median line 

and terminal segments are pink. 

Head (Fig. 2 ):  

Head with frons sub-rounded not produced, proboscis large and stout, 

palpi upturned with basal segment about 2/3rd of the 2nd, 3rd segment shortest 

about 1/5th of the second segment. 
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Fore wings (Fig. 3 ):  

Fore wings large equal to 1.5X the length of hind wings, apical margin 

crenulated with apical angle acute,veins R3 and R4 largely stalked anastomosing 

with R5 and originating from upper angle of cell, M2 originates from lower 

angle of cell, only one anal vein (1A) present. 

Hind wings (Fig. 4 ): 

Hind wings with anterior margin convex, posterior margin slightly 

sinuated, apical margin distinctly sinuated with apical angle acute, veins Sc+R1 

not meeting with Rs but close, Rs shortly stalked with M1and originating from 

upper angle of cell, M3 originates from lower angle of cell, only one anal vein 

(1A) present. 

Male genitalia (Figs. 5 – 7 ):  

Tegumen (Figs. 5 and 6 ) oblongate, saccus U-shaped without saccular 

process, uncus incurved, median inner-margin raised, dorsal margin convex, 

longer than gnathos, apex blunt, paramere broad, outer margin besets with thick 

hairs, apical inner-margin with large number of setae, a curve hook-like basal 

process at ventro-outer margin, aedeagus (Fig.7 ) tubular, medially enclosed by 

membrane, theca with disto-inner margin have four-dentitions and distally 

curved thecal appendage, membranous conjunctival lobe very large without 

cornuti. 

Total length:  

Wing expansion 60 – 90 mm. 
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Material examined:  

Six males, Pakistan: Sind; Karachi, Malir, Khyber Pakhtoon Khwa; 

Channgla Gali, Kalam, Azad Kashmir, Rawlakot, Banjosa Lake, on light, 24-

05-2004,15-05-2006,15-07,19-07, 21-07- 2010, leg. M. Faheem Younus and 

Zubair Ahmed, lodged at Kamaluddin’s collection. 

Comparative note:  

This species is most closely related to Deilephila rivularis in having fore 

wings with apical angle sub-acute,veins Sc + R1 parallel to Rs but it can easily 

be separated from the same in having second segment of palpus narrowed and 

much longer than basal, hind wings with only one anal vein, gnathos narrowed, 

entire, theca medially enclosed by membrane, membranous conjunctival lobe 

devoid of cornuti and by the other characters as noted in the key and 

description.  
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Deilephila rivularis (Boisduval) 

(Figs. 8 - 14 ) 

Chaerocampa rivularis, Boisduval, 1875, Spec. Gen. Lep. Het., 1: 280. 

Chaerocampa fraterna, Butler, 1875, Proc. Zool. Soc. Lond.: 247. 

Chaerocampa elpenor, Swinhoe, 1884, Proc. Zool. Soc. Lond.: 514. 

Theretra macromera, Kirby, 1892, Synonymic Cat. Lepid. Heterocera 1: 650. 

Chaerocampa elpenor, Swinhoe, 1892, Cat. Lep. Het. Oxf., 1: 15; Rothschild 

& Jordan, 1903, Novit. Zool.9 (suppl.): 738. 

Pergesa elpenor, Kernbach, 1958, Dt. Ent. Z. (N.F.) 5: 380; Inoue, 1973, Bull. 

Fac. Dom. Sci. Otsuma Woman’s Univ. 9: 124. 

Deilephila rivularis, Ebert, 1974, Reichenbachia 15:12. 

Colouration: 

Body generally olive-brown except dark colour band on fore wings, 

pinkish patch on hind wings and lateral spots on 2nd and 3rd abdominal 

segment. 

Head (Fig. 9 ):  

Head with frons sub-rounded not produced, proboscis large and stout, 

palpi upturned with basal segment slightly shorter than second, 3rd segment 

shortest about 1/5th of the second segment. 
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Fore wings (Fig. 10 ):  

Fore wings large, equal to1.5X the length of hind wings, apical margin 

slightly crenulated with apical angle sub-acute, veins R3 and R4 largely stalked 

anastomosing by a short stalk with R5 and originating from upper angle of cell, 

M2 originates from lower angle of cell, only one anal vein (1A) present. 

Hind wings (Fig. 11 ):  

Hind wings short with anterior margin slightly sinuated, posterior margin 

convex, apical margin convex with apical angle sub-rounded, veins Sc + R1 not 

meeting with Rs but medially close, Rs anastomosing with M1 and originating 

from lower angle of cell, M3 originates from lower angle of cell, two anal veins 

(1A and 2A) present. 

Male genitalia (Figs. 12 – 14 ):  

Tegumen (Figs. 12 and 13) elongated, saccus U-shaped without saccular 

process, uncus elongated, apex incurved, median inner margin acutely raised, 

dorsal margin convex, longer than gnathos, apex blunt with 4- dentitions on 

inner margin, paramere broad, besets with thick hairs, apical inner margin with 

large number of setae, a curve hook-like basal process at ventro-outer margin, 

aedeagus (Fig.14) tubular, theca with sickle-shaped thecal appendage, 

membranous conjunctival lobe very large with three dentations. 

Total length:  

Wing expansion 64 – 82 mm.  
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Material examined:  

Two males, Pakistan: Sind; Karachi, Malir, Azad Kashmir, on light, 24-

05-2004,15-06-2006, leg. S. Kamaluddin and M. Faheem younus, lodged at 

Kamaluddin’s collection. 

Comparative note: 

This species is most closely related to Deilephila elpenor in having apical 

angle of fore wings sub-acute, hind wings with apical margin brown but it can 

easily be separated from the same in having hind wings with two anal veins, 

gnathos broad with dentitions at inner apical margin, paramere besets with 

hairs, theca smooth, membranous conjunctival lobe with 3-dentated cornuti and 

by the other characters as noted in the key and description.  
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Genus: Hippotion Hübner 

Hippotion Hübner, 1822, Verz. Bek. Schmett: 134; Roths & Jord, 1903: 

 Revision of Sphingidae: 747; Bell and Scott, 1937, Faun. Brit. 

Ind. Moths 5: 413. 

Diagnostic features: 

Body generally brown with hind wings reddish, medium or small sized 

with gradually narrowed and pointed abdomen. Head with frons broad, 

produced anteriad, palpi simple, first segment densely scaled at apex on inner 

side, second segment without apical tuft of scales, eyes large and lashed, 

proboscis very short, not passing thorax, antennae clubbed in female but not 

clubed and longer in male, fore wings very large, elongated, with apical angle 

acutely produced, anterior margin almost straight, posterior margin distinctly 

sinuated, only one anal vein (1A) present, hind wings much shorter, anterior 

and apical margin sinuated with apical angle sub-rounded, M3 originates from 

lower angle of cell, two anal veins (1A and 2A) present. 

Genitalia:  

Male genitalia simple, paramere oblongated with not more than 5 

frictional scales, aedeagus with series of dentations near distal end of theca, 

conjunctival lobe membranous. In female papillae anales large apophysis 

posteriors longer than apophyses anteriors, ductus bursae large, elongated, 

corpus bursae large, bag-like with large cornuti. 
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Type species:  

Hippotion celerio (L.) 

Distribution : 

Palaearctic, Oriental and Australian regions 

Comparative note:  

This genus is most closely related to genus Hyles Hübner in having hind 

wings with anal angle rounded, in males saccus U-shaped, proximally broad 

but it can easily be separated from the same in having hind wings with only one 

anal vein, uncus bifurcated, paramere with two or three frictional scales at inner 

apical margin and by the other characters as noted in the key and description. 
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Hippotion celerio (Linnaeus) 

(Figs. 15 - 22) 

Sphinx celerio, L. 1758, Syst. Nat. ed. 10: 491. 

Chaerocampa celerio, Moore.1865, Proc. Zool. Soc. Lond. 794; Butler, 

1881A. Proc. Zool. Soc. Lond. 613; 1886, Proc. Zool. Soc. Lond: 379; 

Swinhoe, 1884, Proc. Zool. Soc. Lond. 388: 1885A, Proc. Zool. Soc. 

Lond. 288; 1888, Bomb. Nat. Hist. Soc. 3: 118; Hampson, 1892, Faun. 

Brit. Ind. Moths, 1: 87: 

Hippotion celerio, Moore, 1882, Lep. Ceylon, 2:16; Roths. & Jord, 1903. 

Revision of Sphingidae: 751: Jordan, 1912, Macrolep, Faun. Pal. 2: 

258; Mell, 1922, Boil, u. System. der Sudchin. Sphing. : 280: Seitz, 

1929, Macrolep. 10: 564: Scott, 1931, Bomb. Nat. Hist. Soc. 35(2): 362-

381; Bell and Scott, 1937, Faun. Brit. Ind. Moths, 5: 417-420. 

Coloration:  

Head and thorax brown with white lateral stripe, thorax with some 

obscure pale streaks, abdomen brown with a broken white dorsal stripe and a 

white dorso-lateral spot on each segment, fore wings pale brown with a silvery 

band from apex to inner margin and a median narrow dark line along it and 

some silvery and black streaks all over, hind wings with bright pink area at 

base, blackish, outer area ochraceous brown with a black sub-marginal band. 
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Head (Fig. 16):  

Frons sub-roundly produced anteriad, proboscis very short, hardly 

reaching middle of thorax, palpi with basal segment much longer than 2nd, later 

thick and much broader, 3rd segment shortest, triangular shaped, about 1/3rd of 

the 2nd. 

Fore wings (Fig. 17):  

Fore wings large, about two times the length of hind wings, anterior 

margin almost straight, convex near apex, posterior margin distinctly sinuated, 

outer margin wavey with apical angle acutely produced, veins R3 and R4 

largely stalked and anastomosing with R5 and originating from upper angle of 

cell, M1 and M2 parallel to each other, later originating from lower angle of 

cell, Cu1 originating from below lower angle of cell, two anal veins (1A and 

2A) present.  

Hind wings (Fig. 18):  

Hind wings short with anterior margin convex outer margin distinctly 

sinuated with apical angle narrowly rounded, posterior margin somewhat 

convex, veins Sc+R1 medially close to Rs but well beyond, Rs and M1 

anastomosing at base and originating from upper angle of cell, M3 originating 

from lower angle of cell, Cu1 and Cu2 parallel and widely separated, two anal 

vein (A1 and A2) present. 
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Male genitalia (Figs. 19 - 21):  

Tegumen (Figs.19 and 20) somewhat oblongate, saccus large, broad, 

semispherical, uncus stout large, curved with sharply pointed apex, outer 

margin covex, longer than gnathos, later thin with sharply pointed apex, 

paramere oblongate with sub-rounded apex besets with small scales, dorso-

inner sub-apical margin have 3-spines, ventro-outer median margin armed with 

a thorn-like process, aedeagus (Fig. 21) tubular with distal margin armed with 

minute spines, membranous conjunctival lobe small without cornuti. 

Female genitalia (Fig. 22):  

Papillae anales large somewhat oval-shaped with posterior margin 

medially humped beset with scattered small scales, apophyses posteriors large 

thorn-like, dilated at base and blunt at apex, much longer than apophyses 

anteriors, later broad, armed at base, ductus bursae very large, tubular, 

proximally highly sclerotized, corpus bursae large balloon-like with folded 

margins beset with large cornuti at dorsal surface. 

Total length:  

Wing expansion 60-80 mm. 

Material examined:  

Five males, 5 females; Pakistan : Sindh, University Campus, Malir, 

Karachi, On light; 08-08-89, 96, 16-07-96, 02,07-09-10, lodged at 

Kamaluddin’s collection. 
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Comparative note: 

This species is most closely related to Hippotion rosetta in having fore 

wings with two anal veins, uncus bifurcated but it can easily be separated from 

the same in having palpi with basal segment much longer than 2nd, hind wings 

with veins Rs and M1 anastomosing, paramere with three frictional scales, 

aedeagus without thecal appendage and by the other characters as noted in the 

key and description.  
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Fig. 15 



 
 

56 
 

 
 

  



 
 

57 
 

 
 

 
 



 
 

58 
 

 
 

 

c. br. 

cor. 

d. br. 

lvg. 

int. sgm. 

ap. post. 

p.an. 

22 



 
 

59 
 

 
 

Hippotion rosetta (Swinhoe) 

(Figs. 23 - 29) 

Choerocampa rosetta, Swinhoe, 1892, Cat. east. and Aust. Lepid. Heterocera 

Colln. Oxf. Univ. Mus. 1: 16. 

Hippotion depictum, Dupont, 1941 in Dupont, F. & Roepke, W. Heterocera 

javanica. Fam: Sphingidae, Hawk moths. Verh. Ned. Akad. Wet. 

(Tweede Sectie) 40: 70. 

Colouration:  

Head, thorax and abdomen ochraceous, thorax with white lateral stripe, 

fore wings ochraceous with median and apical brownish bands, hind wings 

rosaceous with dark brown band on apical margin. 

Head (Fig. 24):  

Frons rounded, not produced, proboscis large passing much beyond 

thorax, palpi with basal segment much longer than 2nd, later thick and much 

broader, 3rd segment shortest, triangular shaped, about 1/6th of the 2nd segment.  

Fore wings (Fig. 25):  

Fore wings large about two times the length of hind wings, anterior 

margin slightly sinuated, convex near apex, posterior margin distinctly 

sinuated, apical margin wavey with apical angle sub- acutely produced, veins 

R3 and R4 well stalked, anastomosing with R5 and originating from upper angle 

of cell, M1 and M2 parallel to each other, M2 originates from lower angle of 
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cell, Cu1 originates from below lower angle of cell, two anal veins (A1 and A2) 

present. 

Hind wings (Fig. 26):  

Hind wings short with anterior margin convex, outer margin slightly 

sinuated with apical angle sub-rounded, posterior margin sinuated, veins Sc+R1 

not close to Rs, Rs and M1 shortly stalked and originating from upper angle of 

cell, M3 originates from lower angle of cell, Cu1 and Cu2 parallel and widely 

separated, only one anal vein (A1) present. 

Male genitalia (Figs. 27 - 29):  

Tegumen (Figs. 27 and 28) somewhat oval-shaped, saccus large, broad, 

semispherical, uncus stout, bifurcated, apically distinctly curved with sharply 

pointed apex, outer margin sinuated longer than gnathos, later curved sharply 

pointed apex, paramere broad with rounded apex beset with small scales, 

dorso-inner sub-apical margin have 2-spines, ventro-outer median margin with 

a beak-shaped process, aedeagus (Fig. 29) tubular, distal inner margin with 

small dentition, membranous conjunctival lobe without cornuti. 

Total length:  

Wing expansion 54 mm. 

Material  examined:  

Two males; Sindh, Malir, Karachi; on light; 10-08-96, 25-06-08,; loged at 

Kamaluddińs collection. 
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Comparative note:  

This species is most closely related to Hippotiion celerio in having fore 

wings with two anal veins, paramere with frictional scales at inner apical 

margin but it can easily be separated from the same in having palpi with basal 

segment about equal to 2nd segment, hind wings with veins Rs and M1 stalked, 

aedeagus with crenulated thecal appendages and by the other characters as 

noted in the key and description.  
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Fig. 23 
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Genus: Hyles Hübner 

Hyles , Hübner,1819, Verz. bekannter Schmett: 137. 

Celerio, Agassiz,1846, Nomencl. Zool. (Nomina syst. Generum Anim.) Lepid: 

14; Roths. & Jord.,1903, Revision of Sphingidae,: 713;1907, In Wytsman 

Gen. Ins., 57: 127; Jordan, 1911, In Seitz’s Macrolep. Faun. Pal. 2: 254; 

Bell and Scott, 1937, Faun. Brit. Ind. Moths, 5: 400.  

Diagnostic features:  

Body medium sized, thick and stout, generally dark brown with black and 

white bands, head with frons broadly rounded, slightly produced, palpi with 2nd 

segment shorter than basal and much longer than 3rd , proboscis large, antennae 

incrassate, fore wings large with apical angle sub-rounded, anterior and 

posterior margin sinuated, apical margin distinctly sinuated, hind wings much 

shorter than fore wings, veins Rs and M1 usually originating from upper angle 

of cell, two anal veins (1A and 2A) present. 

Genitalia: 

Males with tegumen oblongate, saccus cup-shaped, uncus large slightly 

longer than gnathos, paramere large flipper-like with a spine at inner lateral 

margin, aedeagus with theca tubular, thecal appendage serrated, membranous 

conjunctival lobe very large without cornuti. In females papillae anales bean-

shaped, apophyses posteriors longer than apophyses anteriors, ductus bursae 

large tubular, corpus bursae ballon-like with elongated cornuti. 
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Comparative note: 

This genus is most closely related to genus Deilephila Laspeyres in 

having uncus unilobed, paramere without frictional scales but it can easily be 

separated from the same in having fore wings with apical angle sub-rounded, 

hind wings with sub-apical margin black, veins Sc + R1 unite with Rs direct or 

by cross vein and by the other characters as noted in the key and description.  

Type species:  

Hyles gallii ( Rottemburg ) 

Distribution:   

Cosmopoliton.  
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Hyles gallii (von Rottemburg) 

(Figs. 30 – 37 ) 

Sphinx gallii, von Rottemburg,1775, Naturf., 7:107 . 

Hyles gallii, Hübner,1819, Verz. Bekannter Schmett.: 137; Pittaway, 1983, 

Entomologist’s Gaz. 34: 82; Danner, Eitschberger & Surholt,1998, 

Herbipoliana, 4 (2): 201. 

Deilephila gallii, Buckler, 1887, Larvae Brit. Butt. & Moths: 36; Hampson, 

1892,  Faun. Brit. Ind. Moths 1: 98; Dudgeon, 1898, Journ. Bomb. Nat. 

Hist. Soc. 9: 415. 

Celerio gallii, Roths. & Jord.,1903, Revision of Sphingidae,: 723; Jordan, 1911, 

In Seitz’s Macrolep. Faun. Pal. 2: 256; Mell, 1922, Biol. u. System. der 

Sudchin. Sphing.: 278; Sietz, 1928, In Seitz’s Macrolep. 10: 563; Bell 

and Scott, 1937, Faun. Brit. Ind. Moths, 5: 407; Zhu & Wang, Faun. 

Sinica Insecta 11 : 342. 

Colouration:   

Body generally brown except dark brown sub-anterior and sub-posterior 

bands on wings and abdomen, white lateral margins on head and pronotum, 

lateral margins of 3rd and 4th terga. 
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Head (Fig. 31):  

Head with frons sub-rounded, vertex raised, proboscis large, palpi with 

basal segment about 1.25X longer than second, 3rd segment short about 1/3rd of 

the second segment. 

Fore wings (Fig. 32):  

Fore wings large about 1.25X the length of hind wings, apical margin 

sinuated with apical angle sub-acute, veins R3 and R4 largely stalked 

anastomosing with R5 and originating from upper angle of cell, M2 originates 

from lower angle of cell, only one anal vein (1A) present. 

Hind wings (Fig. 33):  

Hind wings with anterior margin sinuated, posterior marign convex, apical 

margin sinuated with apical angle sub-acute, Sc + R1 fused with Rs at base, Rs 

originates from upper angle of cell, M3 originates from lower angle of cell, two 

anal veins (1A and 2A) present. 

Male geintalia(Figs. 34 - 36):  

Tegumen (Figs. 34 and 35) oblongate, saccus cup – shaped without 

saccular process, uncus large with apex truncated, gnathos slightly shorter than 

uncus incurved with blunt apex, paramere large flipper-like, anterior 1/3rd half 

besets with small scales, a thorn-like inwardly curved process at basal ventro-

outer margin, aedeagus (Fig. 36) with theca tubular, with a pair of sclerotized 

thecal appendage having three or four toothed, membranous conjunctival lobe 

very large without cornuti. 
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Female genitalia (Fig. 37):  

Papillae anales moderate, bean-shaped besets with small thick scales, 

apophyses posteriors much longer than apophyses anteriors later apically 

dilated, lobus vaginalis plate-like, ductus bursae large, tubular, corpus bursae 

balloon -shaped with curved elongated cornuti. 

Wing expanse:  

Wing expansion 74 mm 

Material examined:  

Five males, Three females, Pakistan: Sindh; Karachi , Punjab; Muree, 

Changla Gali, Azad Kashmir; Pirchanasi, on light, 24-07-2007, 17-06-2008, 

17-07-2010, leg. S. Kamaluddin, M. Faheem Younus and Zubair Ahmed, 

lodged at N.H.M.F.U.U.A.S.T. and Kamaluddin’s collection. 

Comparative note: 

This species is most closely related to Hyles livornica (Esper) in having 

hind wings with sub-apical margin black, veins Sc + R1 unite with Rs direct or 

by cross vein but it can easily be separated from the same in having vertex 

raised, fore wings with vein R5 directly originates from upper angle of cell, 

apex of uncus truncated, papillae anales with posterior margin convex and by 

the others characters as noted in the key and description.  
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Hyles livornica (Esper) 

(Figs. 38 - 45) 

Sphinx livornica, Esper, 1780, Schmett., 2: 88. 

Deilephila livornica, Swinhoe, 1884, Proc. Zool. Soc. Lond.: 513; 1885A, 

Proc. Zool. Soc. Lond.: 287; 1885B, Trans. Ent. Soc. Lond.: 346; Butler, 

1886, Proc. Zool. Soc. Lond.: 379; Swinhoe, 1886, Proc. Zool. Soc. 

Lond.: 435; Warren, 1888, Proc. Zool. Soc. Lond.: 293; Swinhoe,1888, 

Journ. Bomb. Nat. Hist. Soc. 3: 118; Buckler,1887, Larvae Brit. Butt. & 

Moths.; Hampson, 1892, Faun. Brit. Ind., Moths, 1: 97. 

Celerio lineata livornica, Roths. & Jord., 1903, Revision of Sphingidae: 732; 

Jordan, 1912, In Seitz’s Macrolep. 2: 257; Seitz, 1929, In Seitz’s 

Macrolep., 10: 563; Bell and Scott,1937, Faun. Brit. Ind. Moths, 5: 408; 

Eitschberger & Steiniger, 1976, Atlanta, Munnerstadt 7:71. 

Hyles livornica, Pittaway, 1983, Entomologist’s Gaz. 34:28; Haxaire, 1993, 

Lambillionea 93: 160. Vives Moreno, 1994, Cat. Syst. Sinon. Lepid. 

Penin. Iberica y baleares 2: 421: Danner, Eitschberger & Surholt, 

Herbipoliana, 4(1): 201.  

Hyles lineata livornica, Bridges 1993, Cat. Fam. Gen. Spec. Sphingidae of the 

world 8: 11. 

Celerio lineata livornica, Haruta, 1994, Tinea 14 (suppl. 1) 157; zhu & Wang, 

1997, Faun. Sinica Insecta 11: 342.   
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Colouration:   

Body generally olive brown with reddish tinge except black sub-anterior 

and sub-posterior broad bands on fore wings and basal ad sub-apical black 

bands on hind wings, abdomen pale-olive brown with black and white side-

patches. 

Head (Fig. 39):  

Head with frons rounded anteriorly slightly produced, proboscis large, 

highly coiled, palpi with basal segment about 2X longer than second, 3rd 

segment short about 1/3rd of the second segment. 

Fore wings (Fig. 40):  

Fore wings large about 1.75X the length of hind wings, apical margin 

distinctly sinuated with apical angle sub-rounded, veins R3 and R4 largely 

stalked, further largely stalked with R5 and originating from upper angle of cell, 

M2 originates from lower angle of cell, only one anal vein (1A) present. 

Hind wings (Fig. 41):  

Hind wings with anterior margin slightly convex, posterior margin 

concave, apical margin distinctly sinuated with apical angle sub-rounded, veins 

Sc + R1 connect with Rs by a cross vein, Rs and M1 shortly stalked and 

originating from upper angle of cell, M3 originates from lower angle of cell, 

two anal veins (1A and 2A) present. 
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Male geintalia (Figs. 42 - 44):  

Tegumen (Figs. 42 and 43) oblongate, saccus cup-shaped without saccular 

process, uncus narrow, inner median surface acutely produced apex incurved 

pointed, slightly longer than broad gnathos, later incurved with pointed apex, 

paramere large, flipper- shape, about anterior half besets with small hairs, a 

thorn-like inwardly curved process at basal ventro-outer margin, aedeagus (Fig. 

44) with theca large, tubular, divided into two equal part, with a pair of 

sclerotized thecal appendage having 5 – 6 dentitions on one and other simple, 

membranous conjunctival lobe very large without cornuti. 

Female genitalia (Fig. 45):  

Papillae anales moderate, bean-shaped besets with large thick hairs, 

apophyses posteriors much longer than apophyses anteriors apically narrowed, 

lobus vaginalis plate-like, ductus bursae large, tubular, corpus bursae ballon-

like with U-shaped elongated cornuti. 

Total length:  

Wing expansion 52 – 90 mm. 

Material examined:  

Ten males, Five females, Pakistan: Sindh, Malir, Karachi, Punjab, Alipur, 

on light, 15-07-92, 15-08-92, 16-10-98, 07-09-2004, 29-06-2006, 15-08-2007, 

02-09-2010, leg; S. Kamaluddin and M. Faheem Younus, lodged at 

N.H.M.F.U.U.A.S.T. and Kamaluddin’s collection. 
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Comparative note: 

This species is most closely related to Hyles gallii (von Rottenburg) in 

having fore wings with apical angle sub-rounded, veins Sc + R1 unite with Rs 

direct or by cross vein but it can easily be separated from the same in having 

vertex convex, fore wings with veins R5 originates from upper angle of cell by 

stalk, apex of paramere broadly rounded, apex of apophyses anteriors pointed 

and by the other characters as noted in the key and description.  
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Fig. 38 
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Genus: Pergesa Walker 

Pergesa, Walker, List. Lep. Ins. B. M., 8: 77. 

Diagnostic features:  

Body large sized, heavily built, generally purplish-grey with a pale grey 

longitudinal band on thorax and abdomen, fore wings with green oblique band 

and indistinct lines, hind wings fuscous with an anal patch and a ochraceous 

submarginal band, head with frons rounded, palpi with basal segment much 

shorter than 2nd, proboscis large, highly coiled, antennae simple much shorter 

than the fore wings, fore wings large, broad with angle sub-acuetly produced, 

anterior margin sinuated, posterior margin distinctly sinuated, apical margin 

slightly sinuated, veins 11- in number, hind wings short about 2/3rd of the fore 

wings, vein M3 originates from lower angle of cell, two anal veins (1A and 2A) 

present.  

Genitalia:  

Females with papillae anales large, apophyses posteriors much longer than 

apophyses anteriors, ductus bursae short, corpus bursae large with proximal 

end hooked, an elongated cornuti present. 

Type species:  

Pergesa acteus (Cramer). 

Distribution:  

Oriental region. 
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Comparative note:  

This genus is most closely related to genus Nephele Hübner in having fore 

wings with apical margin convex and paramere with thorn-like or dentated 

process at inner margin but it can easily be separated from the same in having 

palpi with 2nd segment much longer than basal segment, apex of apophyses 

anteriors club-shaped, corpus bursae large, proximally hook-shaped and by the 

other characters as noted in the key and description.   
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Pergesa acteus (Cramer) 

(Figs. 46 - 50) 

Sphinx acteus, Cramer, 1779, Pap. Exot., 3: 93. 

Pergesa acteus, Moore, 1857, In Horsf. & Moore, Cat. Lep. Ins. Mus. E. I. C., 

1: 272; 1865, Proc. Zool. Soc. Lond.: 794; 1877, Proc. Zool. Soc. Lond.: 

595; Butler, 1881A, Proc. Zool. Soc. Lond.: 613; Moore, 1882, Lep. 

Ceylon., 2: 23; Swinhoe, 1885A, Proc. Zool. Soc. Lond.: 288; 1890, 

Trans. Ent. Soc. Lond.: 162. 

Theretra actea, Hampson,1892, Faun. Brit. Ind. Moths,1: 100; Dudgeon, 1898, 

Journ. Bomb. Nat. Hist. Soc. 9: 412.  

Rhyncholaba acteus, Roths. & Jord.,1903, Revision of Sphingidae,: 789; 

Mell,1922, Biol. u. System. der Südchin. Sphing. 316; Seitz, 1929, In 

Seitz’s Macrolep. 10: 568. 

Colouration:  

Body generally purplish gery except with a pale gery vertical band on 

thorax and abdomen, fore wings with green central band, hind wings with 

ochraceous submarginal band. 

Head (Fig. 47):  

Head with frons sub-rounded not produced anteriad, proboscis large, stout 

and highly coiled, palpi with basal segment half the length of 2nd, 3rd segment 

very short about 1/4th of the second segment. 
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Fore wings (Fig. 48):  

Fore wings large about 1.75X the length of hind wings, apical margin 

slightly sinuated with apical angle sub-acute, veins R3 and R4 largely stalked, 

later shortly stalked with R5 and originating from upper angle of cell, M2 

originates from lower angle of cell, only one anal vein (1A) present forming an 

elongated cell at base.  

Hind wings (Fig. 49):  

Hind wings short with anterior margin convex, posterior margin slightly 

sinuated, apical margin distinctly sinuated with apical angle acute, veins Sc + 

R1 medially slightly close, sub-basally unite with Rs by cross vein, Rs and M1 

shortly stalked and originating from upper angle of cell, M3 originates from 

lower angle of cell, two anal veins (1A and 2A) present. 

Female genitalia (Fig. 50):  

Papillae anales large, trapezoid shaped, besets with small thick scales, 

apophyses posteriors very large about 2X the length of apophyses anteriors, 

later with clubbed shape apex, ductus bursae short, tubular, corpus bursae with 

proximal end hook-shaped, distally large stomach-shape with very large 

cornuti. 

Total length:  

Wing expansion 70 – 80mm.  
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Material examined:  

One female, Pakistan: on light; 15-08-1992, leg. S. Kamaluddin, lodged at 

Kamaluddins’s collection. 

Comparative note:  

This species is the only recorded in the genus and can be isolated by 

having its palpi with basal segment half the length of 2nd, fore wings large 

about 1.75X the length of hind wings, papillae anales large trapaezoid shaped, 

apophyses posteriors very large about 2X the length of apophyses anteriors and 

by the other characters as noted in the key and description.  
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Fig. 46 
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Genus: Theretra Hübner 

Theretra, Hübner, 1822, Verz. bek. Schmett.: 135; Roths. & Jord., 1903, 

Revision of Sphingidae: 762. 

Hathia , Moore, 1882, Lep. Ceylon, 2: 19. 

Diagnostic features:  

 Body moderate, usually large, heavily built, generally brownish, fore 

wings with two dark colour linings, hind wings dusky or red, wings are narrow 

and sharply pointed, and the abdomen sharply pointed, head with frons 

subrounded, palpi with basal segment much longer than 2nd, proboscis large, 

very thick, antennae much shorter than the fore wings, fore wings large, broad, 

with apical angle sub-acutely produced, anterior margin sinuated, posterior and 

apical margin distinctly sinuated, veins variable 10- 12 in number, hind wings 

short about 2/3rd of the fore wings, vein M3 originates from lower angle of cell, 

anal veins one or two present. 

Genitalia:  

Males with tegumen elongated, saccus inverted V- shaped, uncus large, 

somewhat straight, longer than gnathos, paramere large, flipper-like besets with 

small scales, ventro- inner margin with thorn-like process, aedeagus rod-like 

with spinosed thecal appendage and well developed membranous lobe. Females 

with papillae anales large, apophyses posteriors longer than apophyses 

anteriors, ductus bursae and corpus bursae well developed. 
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Comparative note:  

This genus is most closely related to Hippotion Hübner in having fore 

wings with vertical fasciae from base to apex, hind wings with rosaceous basal 

patch but it can easily be separated from the same in having anal angle of hind 

wings distinctly lobed, in males saccus V-shaped proximally narrowed and by 

the other characters as noted in the key and description. 

Type species: 

Theretra nessus (Drury)  

Distribution: 

Oriental and Ethiopian regions.   
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Theretra alecto (Linnaeus) 

(Figs. 51 - 58) 

Sphinx alecto, Linnaeus, 1758, Syst. Nat., ed. 10,: 492; Drury, 1773, Illustr. 

Exot. Ins., 2,: 48. 

Chaerocampa alecto, Moore, 1857, In. Horsf. & Moore, Cat. Lep. Ins. Mus. E. 

I. C., 1,: 275; 1865, Proc. Zool. Soc. Lond.: 794; Swinhoe, 1885A, Proc. 

Zool. Soc. Lond.: 288; Butler, 1886, Proc. Zool. Soc. Lond.: 379; 

Swinhoe, 1886, Proc. Zool. Soc. Lond.: 434; 1888, Journ. Bomb. Nat. 

Hist. Soc., 3,: 118; Hampson, 1892, Faun. Britt. Ind., Moths, 4.: 85. 

Theretra alecto, Dudgeon, 1898, Journ. Bomb. Nat. Hist. Soc., 9.: 412. 

Theretra alecto alecto, Roths. & Jord., 1903, Revision of Sphingidae.: 776; 

Jordan, 1912, In Seitz’s Macrolep. Faun. pal., 2,: 259 ; Mell, 1922, Biol. 

u. System. der Sudchin. Sphing.: 299; Seitz, 1929, In Seitz’s 

Macrolep.,10:566; Scott, 1931, Journ. Bomb. Nat. Hist. Soc., 35 (2): 

362-381. 

Chaerocampa cretica, Butler, 1880, Proc. Zool. Soc. Lond. : 411. 

Colouration:   

Body generally brown except dark brown thorax, anterior and lateral 

narrowed margins whitish, fore wings pale brown, hind wings with basal black 

and median reddish areas. 
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Head (Fig. 52):  

Frons sub-rounded, anteriorly produced, proboscis large and stout, palpi 

with basal segment about 1.5X longer than second, 3rd segment very minute 

about 1/4th of the second segment. 

Fore wings (Fig. 53):  

Fore wings large about 1.5X the length of hind wings , apical margin 

distinctly sinuated with apical angle sub-acute, veins R5 and M1 shortly stalked, 

further largely stalked with R4 and originating from above upper angle of cell, 

M2 originates from upper angle of cell, Cu1 originates from lower angle of cell, 

two anal veins (1A and 2A) present. 

Hind wings (Fig. 54):  

Hind wings with anterior margin convex, posterior margin slightly 

sinuated, apical margin wavy with apical angle acute, veins Sc + R1 medially 

slightly close to Rs, Rs originating from above upper angle of cell, M1 

originates from upper angle of cell, M3 originates from lower angle of cell, two 

anal veins ( 1A and 2A ) present. 

Male genitalia (Figs. 55 - 57):  

Tegumen (Figs. 55 and 56) large, elongated, saccus V-shaped without 

saccular process, uncus large apically slightly curved with blunt apex, gnathos 

shorter, slightly incurved with acute apex, paramere very large, flipper-like, 

outer half margin besets with small scales, a large thorn-like process at basal 



 
 

93 
 

 
 

ventro-inner margin, aedeagus (Fig. 57) tubular distally with a curved sickle-

shaped toothed thecal appendage, membranous conjunctival lobe very large. 

Female genitalia (Fig. 58):  

Papillae anales large, bean-shaped besets with small thick scales, 

apophyses posteriors narrowed much longer than apophyses anteriors, later 

dilated at base and with blunt apex, lobus vaginalis prominent with sclerotized 

dorsal margin, ductus bursae broad and short, tube-like, corpus bursae large 

ballon-shaped without cornuti. 

Total length:  

Wing expansion 84 – 106 mm. 

Material examined:  

Four males, Two females, Pakistan : Karachi, Malir, Khyber Pukhtoon 

Khwa, Kalam, Punjab; Angoori Bagh, on light, 13-06, 21-07-2008, 21-07-

2010, 02-09-2010, leg: Zubair Ahmed, M. Faheem younus, and M. Yaseen, 

lodged at N.H.M.F.U.U.A.S.T and Kamaluddin’s collestiion. 

Comparative note:  

This species is most closely related to Theretra oldenlandiae (Fabricius) 

in having anal angle of hind wings distinctly lobed, in males saccus V-shaped 

but it can easily be separated from the same in having fore wings with 12-

number of veins, apex of paramere narrowed with a spine-like process at inner 

median margin, ductus bursae short, broad and by the other characters as noted 

in the key and description.  
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Fig. 51 
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Theretra oldenlandiae (Fabricius) 

(Figs.59 - 66) 

Sphinx oldenlandiae, Fabricius, 1775, Syst. Ent. : 542. 

Chaerocampa oldenlandiae, Moore, 1857, In Horsf. & Moore, Cat. Lep.  Ins. 

Mus. E.I.C., 1: 278; Butler, 1877 A, Trans. Zool. Soc. Lond., 9: 559; 

1881 A, Proc. Zool. Soc. Lond.: 613; Forsayeth, 1884, Trans. Ent. Soc. 

Lond.: 390; Swinhoe, 1884, Proc. Zool . Soc. Lond.: 514; 1885 A, Proc. 

Zool. Soc. Lond.: 289; 1886, Proc. Zool. Soc. Lond. : 434; 1890, Trans. 

Ent. Soc. Lond. : 163; Hampson, 1892, Faun. Brit. Ind. Moths, 1: 87; 

Nurse, 1899, Journ. Bomb. Nat. Hist. Soc., 12: 513. 

Xylophanes oldenlandiae, Moore, 1882, Lep. Ceylon, 2 : 17.  

Theretra oldenlandiae, Dudgeon, 1898, Journ. Bomb. Nat. Hist. Soc., 9: 412. 

Theretra oldenlandiae oldenlandiae, Roths. & Jord.,1903, Revision of 

Sphingidae,: 782; Jordan, 1912, In Seitz’s Macrolep. Faun. pal., 2: 

259;Mell, 1922, Biol. u. System. der Sudchin. Sphing.: 308; Seitz,1929, 

In Seitz’s., 10: 567; Bell and Scott, 1937, Faun. Brit. Ind. Moths, 5: 448. 

Chaerocampa puellaris, Butler, 1875, Proc. Zool. Soc. Lond.: 623. 

Colouration:   

Body generally greyish brown except a broad white stripe on fore wings, 

median and lateral vertical band on abdomen, abdomen greyish-brown with a 

double silvery-white dorsal stripe. 
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Head (Fig. 60):  

Frons sub-rounded, anteriorly produced, proboscis large and stout, papli 

with basal segment about 1.5X longer than second, 3rd segment short about 

1/3rd of the second segment. 

Fore wings (Fig. 61):  

Fore wings large about 1.5X the length of hind wing, apical margin 

slightly sinuated with apical angle acute, veins R3 and R4 largely stalked later 

anastomosing with R5 and originating from upper angle of cell, M1 and M2 

parallel to each other, M2 originates from lower angle of cell, only one anal 

vein (1A) present. 

Hind wing (Fig. 62):  

Hind wings with anterior margin convex, posterior margin slightly 

sinuated, apical margin convex posteriorly followed into a lobe, apical angle 

acute, veins Sc+R1 not close to Rs medially, Rs and M1 anastomosing and 

originating from upper angle of cell, M3 originates from lower angle of cell, 

only one anal vein (1A) present. 

Male genitalia(Figs. 63 - 65):  

Tegumen (Figs. 63 and 64) large oblongated, saccus V-shaped without 

saccular process, uncus large apically slightly curved with blunt apex, gnathos 

shorter, slightly incurved with blunt apex, paramere large flipper-like, anterior 

half margin besets with small scales, a moderate thorn-like inwardly curved 

process at basal ventro-inner margin, aedeagus (Fig. 65) tubular, medially 
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enclosed by membranous flap, distally with minute spinose thecal appendage, 

membranous conjunctival lobe moderate bilobed. 

Female genitalia (Fig. 66):  

Papillae anales moderate, quadrangular shaped besets with small thick 

scales, apophyses posteriors sub-distally dilated much longer than apophyses 

anteriors, later dilated at base, apically narrowed, lobus vaginalis strip-like, 

ductus bursae narrowed and large tube-like, corpus bursae ballon-shaped with 

fork-like cornuti. 

Total length:  

Wing expansion 54 - 80 mm. 

Material examined:  

Three males, Two females, Pakistan: Karachi, Punjab, Angori Bagh, 

Changla Gali, on light, 12-07-2008, 13-07, 02-09-2010, leg. M. Yaseen, M. 

Faheem Younus, lodged at N.H.M.F.U.U.A.S.T. and Kamaluddin’s collection. 

Comparative note:  

This species is most closely related to Theretra alecto (L.) in having hind 

wings with anal angle distinctly lobed, in males saccus V-shaped, proximally 

narrowed but it can easily be separated from the same in having fore wings 

with 10-number of veins, hind wings with only one vein, apex of paramere 

broad with a spine-like process at outer basal margin, corpus bursae with 

bifurcated large cornuti and by the other characters as noted in the key and 

description.   
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Fig. 59 
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TRIBE: DILOPHONOTINI BURMEISTER, 1878 

Dilophonotini, Burmeister, 1878, Descr. Physique. Republique Argentine 

5(Lepid.) (1): 314. 

Dilophotini, Holloway, 1987, Moths of Borneo 3: 117. 

Dilophonotina, Burmeister, 1878, Descr. Physique Republique Argentine 

5(Lepid) (1): 314. 

Aellopodes, Carcasson, 1968, J I E. Afr. Nat. Hist. Soc. Natn. Mus. 26 (3): 6. 

Dilophotini, Holloway, 1987, Moths of Borneo 3: 117.  

Erinnyici, Kuznetsova, 1906, Horae Soc. Ent. Ross. 37: 6-25. 

Phryxidi, Tutt, 1904, Nat. Hist. Br. Lepid. 4: 40. 

Sesiinae, sensu Rothschild & Jordan, 1903, Novit. Zool. 9 (suppl.): 349. 

Diagnostic featuers: 

Frons short, rounded or sub-rounded, antennae short, proboscis moderate, 

wings membranous devoid of scales, abdomen broad apically with tuft of hairs. 

In males paramere asymmetrical, aedeagus simple. In females both 

apophysesses well developed. 

Comparative note: 

This tribe is most closely related to Macroglossini in having first segment 

of the palpus without scales on inner surface and palpi thick with outer area 

thickly scaled but it can easily be separated from the same in having frons 

short, round or sub-rounded, in males membranous conjunctival appendage 

entire or with small appendage and by the other characters as noted in the key 

and description.  
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GENUS: Cephonodes Hübner 

Cephonodes Hübner, 1822, Verz. Bek. Schmett: 131; Roths. and Jord., 1903, 

Revision of Sphingidae: 460; 1907, Gen. Ins. 57: 87; Jordan, 1911, 

Macrolep. Faun. Pal. 2: 249; Bell and Scott, 1937, Faun. Britt. Ind. 

Moths 5: 244. 

Diagnostic features:  

Body small sized, stout, resemble large humble bees, generally yellowish, 

abdomen with a black and a dark red band, sixth tergite with a black median 

patch, wings hyaline, head with frons broadly rounded not produced, palpi with 

basal segment very shorter than 2nd, eyes not lashed, proboscis short not 

passing thorax, antennae very strongly clubbed in both sexes, hook abrupt, fore 

wings large, broad with apical angle sub-acute, anterior margin convex, 

posterior margin concave, veins 11- in numbers, hind wings short about half 

the length of fore wings, veins M3 and Cu1 largely stalked and originating from 

upper angle of cell, two anal veins (1A and 2A) present. 

Genitalia:  

In males genitalia complicated, saccus globular without saccular process, 

uncus curved beak-shaped, paramere asymmetrical, right paramere shorter than 

left and beset with thickly and large hairs, aedeagus with theca tubular, 

membranous conjunctival lobe elongated. Females with papillae anales 

comparatively small, apophyses posteriors and anteriors large, ductus bursae 

large, narrow tube-like, corpus bursae narrow bag-like without cornuti. 
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Comparative notes: 

This genus is most closely related to genus Gnathothlibus Hübner in 

having frons short, rounded or sub-rounded, in males membranous conjunctival 

appendage entire or with small appendages but it can easily be separated from 

the same in having wings membranous, devoid of scales, uncus curved beak-

shaped, paramere asymmetrical and by the other characters as noted in the key 

and description.  

Type species:  

Cephonodes hylas ( L.) 

Distribution:   

Eithiopian and Oriental regions.  
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Cephonodes hylas (Linnaeus) 

(Figs. 67 - 74) 

Sphinx hylas L.,1771, Mant. Plant.: 539. 

Cephonodes hylas, Moore,1882, Lep. Ceylon. 2 :31; Swinhoe, 1885A, 

Proc.Zool. Soc. Lond. 257; Warren, 1888, Proc. Zool. Soc. Lond.: 294; 

Hampson, 1892, Faun. Brit. Ind. Moths. 1: 120; Jordan, 1911, 

Macrolep. Faun. Pal. 2: 249; Seitz, 1928, Macrolep. 10: 544. 

Hemaris hylas, Moore, 1884, Journ. As. Soc. Beng. 3 (2): 234; Swinhoe, 1890, 

Trans. Ent. Lond.: 162. 

Cephonodes ( ! ) hylas, Dudgeon,1898, Journ. Bomb. Nat. Hist. Soc. 9: 419. 

Cephonodes hylas hylas, Roths. & Jord., 1903, Revision of Sphingidae, 468; 

Mell, 1922, Biol. u. System. der. Sudchin. Sphing.: 195; Scott,1931, 

Journ. Bomb. Nat. Hist. Soc. 35 (2): 362–38; Bell and Scott, 1937, 

Faun. Britt. Ind. Moths. 5: 247. 

Colouration:   

Dorsal side of head , thorax and abdomen yellowish, abdomen with a 

black and a dark red band, sixth tergite with a black median patch, venter of 

thorax light yellow, tail black, rest of abdomen brown. 
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Head (Fig. 68):  

Frons broadly rounded, palpi with basal segment much shorter about half 

the length of 2nd, 3rd segment very short and about 1/5th of the second segment, 

proboscis short, not passing thorax. 

Fore wings (Fig. 69): 

Fore wings large about 2X the length of hind wings, anterior margin 

sinuated, posterior margin deeply concave, apical margin convex with apical 

angle acute, veins R3 and R4 largely stalked later anastomosing with R5 by a 

small stalked and originating from upper angle of cell, M1 and M2 are parallel, 

M3 originating from lower angle of cell, only one anal vein (1A) present. 

Hind wings (Fig.70):  

Hind wings short, about half the length of fore wings, anterior margin 

convex, posterior margin distinctly sinuated, apical margin almost straight with 

apical angle sub-acute, veins Sc+R not medially closed to Rs, Rs and M1 

stalked and originating from upper angle of cell, M3 and Cu1 largely stalked and 

originating from lower angle of cell, two anal veins (1A and 2A) present. 

Male genitalia: (Figs. 71 – 73)  

Tegumen (Figs. 71 and 72) somewhat oval shaped, saccus large broad, 

oval shaped, uncus large broad, curved beak-shaped with sub-acute apex, 

gnathos reduced membranous, parameres asymmetrical, right paramere 

reduced, somewhat bilobed, apical lobe large beset with small hairs, basal lobe 

short beset with large hairs, left paramere large, broad beset with large hairs, 
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aedeagus (Fig. 73) rod-like, narrow, membranous conjunctival lobe very large, 

thorn-like without cornuti or spines. 

Female genitalia (Fig. 74):  

Papillae anales small somewhat oval shaped besets with scattered scales, 

apophyses posteriors large rod - like with rounded apex much longer than 

apophyses anteriors, later somewhat clubbed-shaped apex, ductus bursae large 

narrowed, gradually broaden, corpus bursae small bag-like without cornuti. 

Total length:  

Wing expansion 45 – 73 mm. 

Material examined:  

Three males, two females; Pakistan: Sind, Karachi university Campus, 

Malir, Punjab ; Murree, Ayub Park, on light 07-07-76, 27-09-77, 16-07-84, 18-

08-1998, 18-07-2009, leg. S. Kamaluddin and M. Faheem younus, loged at 

N.H.M.F.U.U.A.S.T and Kamaluddin’s collection. 

Comparative note: 

This species is most closely related to C. picus in having wings hyaline, 

resembled with a large humble bee but it can easily be separated from the same 

in having fore tibiae smooth without apical thorn, gnathos reduced 

membranous, paramere asymmetrical, apophyses posteriors rod-like much 

longer than apophyses anteriors and by the other characters as noted in the key 

and description.   
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Fig. 67 
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TRIBE : MACROGLOSSINI HARRIS, 1839 

Macroglossini, Harris, 1839, Amer. J. Sci. Arts. 36: 287. 

Macroglossina, Harris, 1839, Amer. J. Sci. Arts. 36:287. 

Acosmerygidi, Tutt, 1904, Nat. Hist. Br. Lepid. 4: 502. 

Clarinidi, Tutt, 1904, Nat. Hist. Br. Lepid. 4: 502. 

Daphnidi, Tutt, 1904, Nat. Hist. Br. Lepid. 4: 40. 

Darapsinae, Tutt, 1904, Nat. Hist. Br. Lepid. 2:244.  

Elibiidi, Tutt, 1904, Nat. Hist. Br. Lepid. 4: 114. 

Lophuridi, Tutt, 1904, Nat. Hist. Br. Lepid. 4: 2. 

Nephelicae, Rothschild & Jordan, 1903, Novit. Zool. 9 (suppl.): 498. 

Proserpinidi, Tutt, 1904, Nat. Hist. Br. Lepid. 4: 502.  

Pterogidae, Burmeister, 1878, Descr. physique Republique Argentine 5 (Lepid.) 

(1): 314. 

Pterogonidae, Burmeister, 1878, descr. physique Republique Argentine 5 

(Lepid.) (1): 314. 

Semanophorae, Rothschild & Jordan, 1903, Novit. Zool. 9 (suppl.): cxxv. 

Sphecodinidi, Tutt, 1904, Nat. Hist. Br. Lepid. 4: 502. 

Thyreidi, Tutt, 1904, Nat. Hist. Br. Lepid. 4: 2. 
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Diagnostic features: 

Frons moderate or large, antennae usually apically clubbed shape, 

proboscis large, palpi thick with outer area thickly scaled, basal segment 

without scale on inner surface, abdomen usually elongated and narrowed 

except broad in Macroglossum. In males uncus and gnathos well developed, 

paramere with well developed inner process, theca typical with well developed 

membranous conjunctival lobe. In females papillae anales large, both 

apophysesses are about equal length, corpus bursae with usually cornuti. 

Comparative note: 

This tribe is most closely related to Dilophonotini in having first segment 

of palpus without scales on inner surface and palpi thick with outer area thickly 

scaled but it can easily be separated from the same in having frons moderate or 

large, aedeagus typical, membranous conjunctival lobe usually developed with 

appendages, in females both apophysesses are about equal in length and by the 

other characters as noted in the key and description.  
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Genus: Acosmeryx Boisduval 

Acosmeryx, Boisduval, 1875, Spec. Gen. Lep. Het., 1: 214; Roths. & Jord., 

1903, Revision of Sphingidae: 526; 1907, In Wytsman Gen. Ins., 57: 

100; Jordan, 1911, In Seitz’s Macrolep. Faun. Pal. 2: 251; Bell and 

Scott, 1937, Faun. Brit. Ind. Moths, 5: 289. 

Diagnostic features:  

Body medium to large sized, heavily built, generally brownish, fore wings 

with dark colour linings, hind wings with apical and sub-apical dark linings, 

head with frons sub-rounded, anteriorly produced, palpi with basal segment 

much shorter than 2nd, proboscis large, very thick, antennae setiform, fore 

wings large broad with apical angle sub-acutely produced, anterior margin 

sinuated, posterior and apical margin distinctly sinuated, veins 11- in numbers, 

hind wings short about 2/3rd of the fore wings, veins M3 originates from lower 

angle of cell, anal veins one or two present. 

Genitalia:  

Males with tegumen broad, oblongate, saccus U- shaped, uncus large, 

slightly curved longer than gnathos, paramere large, flipper-like besets with 

large hairs and a large number of frictions scales, a broad dentated an Axe-like 

process at inner basal margin, aedeagus tubular with hook-like thecal 

appendage, membranous conjunctiva well developed. 
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Comparative note: 

This genus is most closely related to Pergesa Walker in having fore wings 

with horizontal linings, hind wings with or without bands but it can easily be 

separated from the same in having fore wings with apical margin distinctly 

sinuated, hind wings with apical margin crenulated, paramere with an Axe-

shaped process at base and by the other characters as noted in the key and 

discription.  

Type species: 

Acosmeryx anceus (Stoll)  

Distribution:   

Oriental and Australian regions.  
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Acosmeryx anceus Roths. & Jord. 

(Figs. 75 - 81) 

Acosmeryx anceus, Roths. & Jord., 1903, Revision of Sphingidae,: 528; Seitz, 

1929,  In Seitz’s Macrolep.,10: 550 ; Bell and Scott, 1937, Faun. Brit. 

Ind. Moths, 5: 294. 

Philampelus anceus, Moore, 1865, Proc. Zool. Soc. Lond.,: 794. 

Acosmeryx anceus, Cotes & Swinhoe, 1887, Cat. Moths of India,1: 8 

Acosmeryx ancea, Hampson, 1892, Faun. Brit. Ind. Moths,1: 81. 

Acosmeryx ancea f. ancea, Dudgeon, 1898, Journ. Bomb. Nat. Hist. Soc. 9: 

409. 

Colouration:   

Body generally chestnut brown with dark brown bands on fore wings, 

hind wings vinaceous brown with a pair of discal lines. 

Head (Fig. 76):  

Frons sub-rounded, anteriorly produced, proboscis very large and stout, 

palpi with basal segment about half of the second, 3rd segment short about 1/3rd 

of the second segment. 

Fore wings (Fig. 77):  

Fore wings large about 1.5X the length of hind wings, apical margin 

distinctly sinuated with apical angle sub-acute, veins R3 and R4 largely stalked, 
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anastomosing with R5 and originating from upper angle of cell, M2 originates 

from lower angle of cell, only one anal vein (1A) present. 

Hind wings (Fig. 78): 

Hind wings with anterior margin sinuated, posterior margin convex, 

lateral margin distinctly sinuated with apical angle sub-acute, veins Sc + R1 

shortly stalked with Rs and originating from upper angle of cell, M1 and M2 

parallel and originating from median part of cell, M3 originates from lower 

angle of cell, two anal veins (1A and 2A) present. 

Male genitalia (Figs. 79 -81):  

Tegumen (Figs. 79 and 80) large, broad, oblongated, saccus U-shaped 

without saccular process, uncus large apically slightly curved with blunt apex, 

gnathos slightly shorter, incurved minute dentition at inner-apical margin, 

paramere very large broad flipper-like, anterior half margin besets with large 

thick hairs, the outer apical margin with a large number of friction scales, an 

Axe-like process present at basal inner surface with serrated apex, aedeagus 

(Fig.81) tubular, medially enclosed by a membranous flap, distally beak-shaped 

thecal appendage having dentate outer margin and spinose inner margin, 

membranous conjunctival lobe bilobed, inner lobe very large. 

Total length:  

Wing expansion 70 – 88 mm. 
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Material examined:  

One male, Pakistan: Punjab: Angoori Bagh, on light, 16-07-2010, leg. 

Zubair Ahmed, lodged at Kamaluddin’s collection. 

Comparative note: 

This species is most closely related to Acosmeryx sericeus (Walker) in 

having fore wings with apical margin distinctly sinuated, paramere with an 

Axe-shaped process at base but it can easily be separated in having frons large 

passing palpi, hind wings with veins Sc + R1 anastomosing with Rs and 

originating from upper angle of cell and by the other characters as noted in the 

key and description.   
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Fig. 75 

 
 

Acosmeryx anceus 
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Acosmeryx sericeus (Walker) 

(Figs. 82 - 88) 

Philampelus sericeus, Walker, 1856, List. Lep. Ins. B.M., 8: 181. 

Acosmeryx sericeus, Butler, 1881B, Illustr. Typ. Spec. Lep. Het. B. M., 5: 1; 

Cotes & Swinhoe,1887, Cat . Moths of India, 1: 8; Swinhoe, 1892, Cat. 

Lep. Het. Oxf., 1: 8; Roths. & Jord., 1903, Revision of Sphingidae,: 503; 

Bell and Scott, 1937, Faun. Brit. Ind. Moths, 5: 297. 

Acosmeryx ancea f. sericea, Dudgeon, 1898, Journ. Bomb. Nat. Hist. Soc. 9: 

409. 

Acosmeryx sericeus sericeus, Seitz, 1929, In Seitz’s Macrolep.,10: 550. 

Acosmeryx ancea, Hampson, 1892, Faun. Brit. Ind. Moths, 1: 81. 

Colouration:   

Body generally brown with grey and dark brown lines on fore wings, hind 

wings brown with brown discal lines, abdomen chestnut-brown. 

Head (Fig. 83):  

Frons sub-rounded, anteriorly produced, proboscis large and stout, palpi 

with basal segment about half of the second, 3rd segment very short about 1/6th 

of second segment. 

Fore wings (Fig. 84): 

Fore wings large about 1.5X the length of hind wings, apical margin 

distinctly sinuated with apical angle sub-acute, veins R3 and R4 largely stalked 
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anastomosing with R5 and originating from upper angle of cell, M2 originates 

from lower angle of cell, only one anal vein (1A) present. 

Hind wings (Fig. 85):  

Hind wings with anterior margin sinuated, posterior margin convex and 

apical margin distinctly sinuated with apical angle sub-rounded, veins Sc + R1 

wide apart medially close to Rs, Rs and M1 anastomosing and originating from 

upper angle of cell, M3 originates from lower angle of cell, two anal veins (1A 

and 2A) present. 

Male genitalia (Figs. 86 – 88):  

Tegumen (Figs. 86 and 87) large, broad, elongate and rectangular shaped, 

saccus U-shape without saccular process, uncus large, apically slightly curved 

with blunt apex, gnathos slightly shorter, apex incurved prominent dentition at 

inner-apical margin, paramere very large, broad, flipper-like, anterior 1/3rd 

margin besets with very large thick hairs, outer apical margin with a large 

number of friction scales, an Axe-like process present at basal-inner margin 

with distinct serrated apex, aedeagus ( Fig. 88) tubular, distally hooked-shaped, 

thecal appendage with dentition, membranous conjunctival lobe large, bilobed. 

Total length :  

Wing expansion 96 – 106 mm. 

Material examined:  

One male, Pakistan: Punjab: Angori Bagh, on light, 15-07-2010, leg. 

Zubair Ahmed, lodged at Kamaluddin’s collection. 
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Comparative note:  

This species is most closely related to Acosmeryx anceus Roths. and Jord. 

in having hind wings with apical margin crenulated, paramere with an Axe-

shaped process at base but it can easily be separated from the same in having 

frons not passing palpi, hind wings with veins Sc+R1 wide apart, Rs and M1 

originating from upper angle of cell and by the other characters as noted in the 

key and description.   
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Genus: Daphnis Hübner 

Daphnis, Hübner,1819, Verz. bekannter Schmett: 134; Danner, et al. 1998, 

Herbipoliana 4 (1) :162. 

Diagnostic features:  

Body large, stout and handsome sized moths, generally green or brown 

with curved bands and triangle of different coloured markings, head with frons 

broadly rounded, not produced, palpi obtuse large and curved, eyes large, 

proboscis short not reaching middle of abdomen, antennae setiform in males 

and somewhat clubbed shaped in females, fore wings with anterior margin 

convex, posterior margin sinuated, apical angle acute, veins 11- in numbers, 

hind wings short about 2/3rd of the fore wings, veins M3 originates from lower 

angle of cell, only one anal vein (1A) present. 

Genitalia:  

Male genitalia complicated with symmetrical paramere, later less than 

large friction scales, apex broad, uncus and gnathos well developed, aedeagus 

with theca tubular having hook-shaped thecal appendage, memebranous 

conjunctival lobe elongated with sclerotized apex; Females with papillae anales 

large, apophyses posteriors and anteriors large, ductus bursae large, tube-like, 

corpus bursae large, narrowed, somewhat bag-like with cornuti. 

Comparative note: 

This genus is most closely related to genus Nephele Hübner in having 

palpi with 2nd segment equal to the basal segment, apex of apophyses anteriors 
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pointed or truncated but it can easily be separated from the same in having fore 

wings with veins R3 and R4 largely stalked with R5 and originating from upper 

angle of cell, uncus with outer margin convex and inner margin concave, 

aedeagus with somewhat anchor-shaped thecal appendage and by the other 

characters as noted in the key and description. 

Type species:  

Daphnis nerii (L.). 

Distribution:   

Ethiopian , Oriental and Palaeartic regions.  
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Daphnis nerii (Linnaeus) 

(Figs. 89 -96) 

Sphinx nerii, Linnaeus, 1758, Syst. Nat. ed. 10 (1): 490; 1767, Syst. Nat. ed.12: 

798; Cramer, 1779, Pap. Exot. 2: 51. 

Daphnis nerii, Hübner, 1819,Verz. bekannter Schmett: 134; Moore, 1857, Cat. 

Lep. Mus. E. I. C. 1: 272; 1865 Proc. Zool. Soc. Lond.: 794; Butler, 

1881 A, Proc. Zool. Soc. Lond.: 613; Moore, 1882, Lep. Ceylon 2:14; 

Swinhoe, 1884, Proc. Zool. Soc. Lond.: 513; 1885A, Proc. Zool. Soc. 

Lond.  288; 1886, Proc. Zool. Soc. Lond.: 435; 1888, Journ. Bomb. Nat. 

Hist. Soc. 3: 119; Hampson, 1892, Faun. Brit. Ind. Moths, 1: 94; 

Danner, et al. 1998, Herbipoliana 4 (1): 162.  

Deilephila nerii, Roths. & Jord., 1903, Revision of Sphingidae, 507 ; Jordan, 

1911, In Seitz Macrolep. Faun. Pal. 2: 250; Seitz, 1929, In Seitz’s 

Macrolep. 10: 547; Bell and Scott, 1937, Faun. Brit. Ind. Moths, 5: 268; 

Zhu & Wang, 1997, Fauna Sinica Insects 11: 290-292. 

Colouration:  

Body generally green with rufous in front of head, grey band on vertex, 

thorax with green outline collar, triangular grey patch on vertx, abdomen with 

dark green lateral oblique stripes and a pale sub-basal belt, fore wings bright 

green with basal white patch and a black spot on it, hind wings fuscous with a 

pale curved, sub-marginal line, beyond which dark olivaceous colour. 
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Head (Fig. 90):  

Frons broadly rounded, proboscis prominent, palpi broad with basal 

segment slightly longer than second, 3rd segment shortest about 1/5th of the 

second segment. 

Fore wings (Fig. 91):  

Fore wings large, less than 2X the length of hind wings, anterior margin 

convex, posterior margin distinctly sinuated, apical margin convex with apical 

angle acute, veins R4 and R5 largely stalked and anastomosing with M1 by a 

short stalk and originating from upper angle of cell, M2 originates from lower 

angle of cell, only one anal vein (1A) present having forked at base. 

Hind wings (Fig. 92):  

Hind wings short with anterior margin convex, posterior margin distinctly 

convex, apical margin distinctly sinuated with apical angle acute, veins Sc + R1 

medially close to Rs and interconnected by a cross vein near at base, Rs and M1 

shortly stalked and originating from upper angle of cell, M3 originates from 

lower angle of cell, two anal veins (1A and 2A) present. 

Male genitalia ( Figs. 93 – 95):  

Tegumen (Figs. 93 and 94) somewhat oblongate, saccus large, semi-

spherical, uncus large, stout, curved, sickle-shaped with blunt apex, outer 

margin convex beset with hairs, gnathos much shorter than uncus, slightly 

inwardly curved with acute apex, paramere large, apically broad and rounded 

besets with large hairs with 7- large frictions scales near outer dorsal margin, a 
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serrated sclerotized plate at base, aedeagus (Fig. 95) broad, tubular having 

somewhat anchor-shaped thecal appendage, membranous conjunctival lobe 

large with small sclerotized plate at apex, vesica sclerotized, lobe-like. 

Female genitalia (Fig. 96):  

Papillae anales large somewhat rectangular shaped besets with thick 

scales, apophyses posteriors medium sized with apex pointed about the length 

of apophyses anteriors, later with truncated apex, ductus bursae large, broad, 

tubular with sclerotized proximal part, corpus bursae large, balloon-like with 

tubular-shaped cornuti. 

Total length:  

Wing expansion 84 – 126mm. 

Material examined:  

Four males, Three females, Pakistan: Karachi, Safari Park; Baluchistan, 

Hub river, 08-10-1983, 08-08-1996, 15-06-1998, 08-07-2000, leg. S. 

Kamaluddin and M. Faheem Younus, lodged at N.H.M.F.U.U.A.S.T and 

Kamaluddin’s collection. 

Comparative note: 

This species is most closely related to D. placida (Walker) in having 

general features like large body size and generally greenish in colours but it can 

easily be separated from the same in having uncus much longer than gnathos, 

theca with hook-shaped thecal appendage, apophyses anteriors with truncated 

apices and by the other characters as noted in the key and description. 



 
 

134 
 

 
 

   

 Fig. 89a  Fig. 89a 

 89b 



 
 

135 
 

 
 

  



 
 

136 
 

 
 

  



 
 

137 
 

 
 

Genus: Gnathothlibus erotus Hübner 

Chromis, Hübner, 1822, Verz. Bekannter Schmett.: 138; Roths. & Jord., 1903, 

Revision of Sphingidae: 503; 1907, Gen. Ins. 57: 95; Bell and 

Scott.1937, Faun. Brit. Ind. Moths 5: 264. 

Gnathothlibus, Wallengren, 1858, Oefv. Vet. Ac. Forh.,15: 137. 

Diagnostic features:  

Body moderate, narrowed, generally orange yellow or purplish with fore 

wings brown, having fussiform abdomen, head with frons rounded, somewhat 

produced, palpi with basal segment shorter than 2nd segment, proboscis short, 

end segments of antennae with very long bristles and without scales, fore wings 

large, broad with apical angle sub-acute, anterior and posterior margin 

sinuated, apical margin crenulated, veins 12- in numbers, hind wings short 

about 2/3rd of the fore wings, M2 originates from lower angle of cell, three anal 

veins (1A, 2A and 3A) present.  

Genitalia:  

In females papillae anales rectangular shaped, apophyses anteriors and 

posteriors very long, ductus bursae short, corpus bursae large balloon- shaped 

with cornuti. 

Comparative note:  

This genus is most closely related to Cephonodes Hübner in having frons 

rounded, short, membranous conjunctival appendage small or entire but it can 

easily be separated from the same in having head with palpi diected anteriad, 
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papillae anales large, rectangular shaped, ductus bursae short, corpus bursae 

with a small cornuti and by the other characters as noted in the key and 

description. 

Type Species:  

Gnathothlibus erotus (Cramer). 

Distribution:   

Oriental region.   
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Gnathothlibus erotus (Cramer). 

(Figs. 97 - 101) 

Sphinx erotus, Cramer,1777, Pap. Exot. 2:12. 

Chaerocampa erotus, Hampson, 1892, Fauna Brit. Ind. Moths,1: 94. 

Chaerocama erotus var. andamanensis, Kirby, 1877, Trans. Ent. Soc. Lond.: 

242. 

Chaerocampa andamanensis, Waterhouse,1884, Aid Ident. Ins.2 

Chromis erotus erotus, Roths. & Jord.,1903, Revision of Sphingidae: 504; 

Seitz, 1929, In Seitz’s Macrolep.10: 547; Bell and Scott,1937, Faun. 

Brit. Ind. Moths. 5: 264. 

Gnathothlibus erotus, D’Abrera, (1987), Sphingidae Mundi: 124. 

Colouration:   

Body generally reddish brown with fore wings brown with a light purplish 

and coloured portion beyond middle, hind wings orange yellow with a diffuse 

reddish brown band. 

Head (Fig. 98):  

Head with frons broadly rounded, slightly produced anteriad, proboscis 

large passing thorax, palpi porect anteriad, with basal segment much shorter 

than 2nd, third segment shortest, about half the length of second. 
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Fore wings (Fig. 99):  

Fore wings large, about 1.5X the hind wings, anterior margin slightly 

sinuated, posterior margin sinuated, apical margin crenulated with apical angle 

acute, veins R2 and R3 very largely stalked and originating just above upper 

angle of cell, M2 originates from lower angle of cell, M3 originates below lower 

angle of cell, only one anal vein (1A) present. 

Hind wings (Fig. 100):  

Hind wings with anterior margin slightly convex, apical margin distinctly 

sinuated with apical angle sub- rounded posterior margin convex, veins Sc+R1 

fused with Rs near base, M1 originates from upper angle of cell, M2 originates 

from lower angle of cell, M3 originates below lower angle of cell, three anal 

veins (1A, 2A and 3A) present. 

Female genitalia (Fig. 101):  

Papillae anales large, somewhat rectangular shaped beset with thick 

scales, apophyses posteriors large, broad at base, gradually narrowed, apically 

dilated with blunt apex, about equal than apophyses anteriors, later with blunt 

apex, ductus bursae short, broad, twisted, corpus bursae small, balloon-like 

with a small cornuti. 

Total length:  

Wing expansion 70 – 114 mm. 
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Material examined:  

Two females: Pakistan: Sindh, Karachi, 07-08-94, 15-10-98, on light, leg. 

S. Kamaluddin and M. Faheem younus, lodged at Kamaluddin’s collection. 

Comparative note:  

This species is most closely related to G. dabrera Eitschberger in having 

general appearance but it can easily be separated from the same in having body 

comparatively larger sized, colouration of body is lighter and apophyses 

posteriors large, broad at base gradually narrowed, ductus bursae twisted and 

by the other characters in the key and description.  
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Genus: Macroglossum Scopoli 

Macroglossum, Scopoli, 1777, Intr. Hist. Nat.: 414; Roths. & Jord., 1903, 

Revision of Sphingidae,: 616; 1907, In Wytsman Gen. Ins., 57: 118; 

Jordan, 1911, In Seitz’s Macrolep. Faun. Pal. 2: 252;  Bell and Scott, 

1937, Faun. Brit. Ind. Moths, 5: 345. 

Diagnostic features:  

 Body usually small or medium sized, commonly known as humming 

birds, generally reddish dark brown except maize yellow basal area of hind 

wings and lateral patches of abdomen, head with frons anteriorly conically 

produced, palpi with basal segment much shorter than 2nd segment, proboscis 

large, thick, antennae club-shaped, apically slightly hooked, fore wings large, 

broad with apical angle usually sub-acute, anterior and posterior margin 

slightly sinuated, apical margin distinctly sinuated, veins 11 or 12 in numbers, 

hind wings short about 2/3rd of the fore wings, veins M3 originates from lower 

angle of cell, anal veins one or two present. 

Genitalia:  

Males with tegumen narrowly elongated, saccus V-shaped, without 

saccular process, uncus longer than gnathos, paramere large, narrowed, besets 

with moderate hairs with a process at basal margin, aedeagus tubular with a 

pair of serrated thecal process, membranous conjunctival lobe well developed 

with a pair of rod-like appendage. 
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Comparative note:  

This genus is most closely related to Cephonodes Hübner in having first 

segment of palpus without scales on inner surface, palpi thick with outer area 

thickly scaled but it can easily be separated from the same in having frons very 

large anteriorly produced, in males membranous conjuntiva with one pair of 

rod-like appendage and by the other characters as noted in the key and 

description.  

Type species:  

Macroglossum stellatarum ( L.). 

Distribution:  

Old world.  
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Macroglossum belis (Linnaeus) 

(Figs. 102 - 108) 

Sphinx belis, Linnaeus, 1758, Syst. Nat. Ed. 10: 493; Crammer, 1776, Pap. 

Exot., 1: 147. 

Macroglossa belis, Moore, 1884, Journ. As. Soc. Beng., 3 (2): 234; Swinhoe, 

1885A, Proc. Zool. Soc. Lond.: 287; 1886, Proc. Zool. Soc. Lond.: 434; 

1888, Journ. Bomb. Nat. Hist. Soc., 3: 117; Hampson, 1892, Faun. Brit. 

Ind. Moths, 1: 113; Dudgeon, 1898, Journ. Bomb. Nat. Hist. Soc., 9: 

417; Nurse, 1899, Journ. Bomb. Nat. Hist. Soc., 12 : 513. 

Macroglossa opis, Boisduval, 1875, Spec. Gen. Lep. Het., 1 : 345. 

Macroglossum belis, Roths. & Jord., 1903, Revision of Sphingidae, : 637 ; 

Seitz,  1929, In Seitz’s Macrolep., 10: 557; Bell and Scott, 1937, Faun. 

Brit. Ind. Moths, 5: 364. 

Colouration:   

Body generally dark brown, two vertical dark lines on fore wings, yellow 

colour band of the hind wings with basal and distal border blakish-brown and 

lateral yellow patches on 2nd to 4th abdominal segment. 

Head (Fig. 103):  

Frons very largely and sub-acutely produced anteriad, slightly shorter than 

the length of palpus, proboscis large and stout, palpi with basal segment about 

half of the second , 3rd segment shortest about 1/3rd of the second segment. 
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Fore wings (Fig. 104):  

Fore wings large about 1.5X the length of hind wings , apical margin 

slightly sinuated with apical angle sub-acute, veins R3 and R4 shortly stalked 

later anastomosing with R5 and originating from upper angle of cell, M2 

originates from lower angle of cell, only one anal vein (1A) present. 

Hind wings (Fig. 105):  

Hind wings with anterior margin convex, posterior margin slightly 

sinuated, apical margin convex with apical angle sub-acute, veins Sc+R1 fused 

with Rs near base, Rs anastomosing with M1 and originating from upper angle 

of cell, M3 originates from lower angle of cell, two anal veins (1A and 2A) 

present. 

Male genitalia (Figs. 106 -108):  

Tegumen (Figs. 106 and 107) oblongate, saccus broad, V-shaped without 

saccular process, uncus large, apex slightly incurved, dorsally besets with hairs, 

longer than gnathos, apex slightly incurved, paramere large, distally broad, a 

blunt thorn-like process at ventro-outer margin, aedeagus (Fig. 108) tubular, 

outer and inner margin sinuated, thecal appendage with inner and outer margin 

serrated, membranous conjunctival lobe broad with a pair of large appendage, 

one thorn-like, other medially broad and distally truncated. 

Total length:  

Wing expansion 50-60 mm. 
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Material examined:  

Two males, Pakistan; Khyber Pukhtoon khwa; Karak, Azad Kashmir: Pir 

chinasi; on light; 24-07-2007, 15-06-2010, leg. M. Faheem Younus and Zubair 

Ahmed, lodged at Kamaluddin’s collection. 

Comparative note:  

This species is most closely related to Macroglossum stellatarum (L.) in 

having frons about equal or slightly shorter than palpi, in males uncus slightly 

longer than gnathos but it can easily be separated from the same in having fore 

wings with veins R3 and R4 shortly stalked, paramere with narrowed apex of 

thorn-like process and by the other characters as noted in the key and 

description.  
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 Fig. 102 

 

  

Macroglossum belis 
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Macroglossum nycteris (Kollar) 

(Figs. 109 - 115) 

Macroglossa nycteris, Kollar, 1844, In Hügel, Kaschmir, 4 (2): 458. 

Rhopalopsyche nycteris, Butler, 1887A, Trans. Zool. Soc. Lond., 9: 523; 1886, 

Proc. Zool. Soc. Lond.: 378; Cotes & Swinhoe, 1887, Cat. Moths of 

India, 1: 2; Swinhoe, 1892, Cat. Lep. Het. Oxf., 1: 2; Hampson, 1892, 

Faun. Brit. Ind. Moths, 1: 111; Dudgeon,1898, Journ. Bomb. Nat. Hist . 

Soc. 9: 417; Roths. & Jord., 1903, Revision of Sphingidae: 670. 

Rhopalopsyche nycteris nycteris, Jordan, 1911, In Seitz’s Macrolep. Faun. 

Pal., 2: 254; Seitz, 1929, In Seitz’s Macrolep. 10: 562; Bell and Scott, 

1937, Faun. Brit. Ind. Moths, 5: 394. 

Colouration:  

Body generally greyish-brown, abdomen with maize-yellow lateral 

patches, hind wings blackish-brown with a broad median maize yellow patch. 

Head (Fig. 110):  

Head with frons anteriorly sub-acutely produced, shorter than the length 

of palpus, proboscis moderate, palpi with basal segment much shorter than 

second, 3rd segment shortest about 1/3rd of the second segment. 

Fore wings (Fig. 111):  

Fore wings large about 1.5X the length of hind wings, anterior margin 

convex, posteriors margin slightly sinuated, apical margin distinctly sinuated 
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with apical angle sub-acute, veins R4 and R5 largely stalked anastomosing with 

M1 and originating from upper angle of cell, M3 originates from lower angle of 

cell, only one anal vein (1A) present. 

Hind wings (Fig. 112):  

Hind wings with anterior and posterior margin slightly convex, apical 

margin sinuated with apical angle sub-rounded, veins Sc+R1 parallel to Rs, Rs 

originating from above upper angle of cell, M1 originates from upper angle of 

cell, M3 and Cu1 anastomosing and originates from lower angle of cell, two anal 

veins (1A and 2A) present. 

Male genitalia(Figs. 113 - 115):  

Tegumen (Figs. 113 and 114) narrowly elongated, saccus V- shaped 

without saccular process, uncus much longer than gnathos, straight, apices 

sclerotized in between both membranous lobe is present, paramere large, 

narrowed with thorn-like process fused at inner margin, distally besets with 

thick hairs, aedeagus (Fig.115) tubular, theca with a pair of serrated and 

dentated thecal appendages, membranous lobe very broad with a pair of large 

appendages, one slightly longer with apex club-shaped other dilated at base. 

Total length:  

Wing expansion 38-48mm. 
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Material examined:  

Six males, Pakistan: Punjab; Muree, Azad Kashmir: Pir Chinasi, on light; 

19-07-2007, 24- 08-2008, leg; M. Faheem Younus and Zubair Ahmed, lodged 

at N.H.M.F.U.U.A.S.T. and Kamaluddin’s collection. 

Comparative note:  

This species is most closely related to Macroglossum belis (L.) in having 

frons very large, anteriorly produced, in males membranous conjuntiva with 

one pair of rod-like appendage but it can easily be separated from the same in 

having hind wings with veins M3 and Cu1 anastomosing and originating from 

lower angle of cell, in males uncus much longer than gnathos, paramere with 

thorn-like process at inner basal margin and by the other characters as noted in 

the key and description.  
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 Fig. 109 

 
  

Macroglossum nycteris 
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Macroglossum stellatarum (Linnaeus) 

(Figs. 116 - 122) 

Sphinx stellatarum, Linnaeus, 1758, Syst. Nat. ed. 10: 803. 

Macroglossum stellatarum, Swinhoe, 1884, Proc. Zool. Soc. Lond.: 514; 

Butler, 1886, Proc. Zool. Soc. Lond.; 378; Buckler, 1887, Larvae Brit. 

Butt. & Moths.: 118; Swinhoe, 1888, Journ. Bomb. Nat. Hist. Soc. 3: 

117; Hampson, 1892, Faun. Brit. Ind. Moths, 1: 113; Nurse, 1899, 

Journ. Bomb, Nat. Hist. Soc. 12: 513; Roths. & Jord., 1903, Revision of 

Sphingidae,: 627; Jordan, 1911, In Seitz’s Macrolep. Faun. Pal. 2 : 253 ; 

Seitz, 1929, In Seitz’s Macrolep. 10: 556; Bell and Scott, 1937, Faun. 

Brit. Ind. Moths, 5: 352. 

Colouration:   

Body generally blackish brown, fore wings greyish brown with dark 

median band, hind wings orange except median and apical brown bands, 

abdomen grayish brown with pale yellow lateral patches. 

Head (Fig. 117):  

Head with frons very large, dorsally depressed anteriorly sub-acutely 

produced, slightly shorter than the length of palpus, proboscis large and stout, 

palpi with basal segment slightly shorter than second, 3rd segment shortest 

about 1/4th the second segment. 
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Fore wings (Fig. 118):  

Fore wings large about 1.5X the length of hind wings, apical margin 

distinctly sinuated with apical angle sub-acute, veins R3 and R4 largely stalked 

later anastomosing with R5 and originating from upper angle of cell, M2 

originates from lower angle of cell, only one anal vein (1A) present. 

Hind wings (Fig. 119):  

Hind wings with anterior margin convex, posterior margin sinuated, apical 

margin sinuated with apical angle sub-rounded, veins Sc + R1 connected by a 

cross vein with Rs, Rs and M1 anastomosing and originating from upper angle 

of cell, M3 originates from lower angle of cell, only one anal vein (1A) present. 

Male geintalia(Figs. 120 - 122):  

Tegumen (Figs. 121 and 121) narrowly elongated, saccus V- shaped 

without saccular process, uncus large, apex pointed, slightly incurved dorsally 

besets with hairs, longer than gnathos, apex slightly incurved with dentitions, 

paramere large medially narrowed, distally dilated, a club-shaped process at 

ventro-outer basal margin, aedeagus (Fig. 122) tubular, outer and inner margin 

zig-zag, thecal appendages with outer margin dentated, membranous 

conjunctival lobe broad with a pair of large appendages, one sinuated, other 

apically clubbed. 

Total length:  

Wing expansion 40 – 74 mm. 
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Material examined:  

One male, Azad Kashmir: Pir Chanasi; on light; 24-07-2007, leg. Zubair 

Ahmed, lodged at Kamaluddin’s collection. 

Comparative note: 

This species is most closely related to Macroglossum belis (L.) in having 

frons very large, anteriorly produced, in males membranous conjuntiva with 

one pair of rod-like appendage but it can easily be separated from the same in 

having hind wings with only one anal vein, in males gnathos with dentate inner 

apical margin, inner membranous conjuctival appendage with club-shaped apex 

and by the other characters as noted in the key and description.  
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 Fig. 116 

 
 
Macroglossum stellatarum 
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Genus: Nephele Hübner 

Nephele, Hübner, 1822, Verz. bek. Schmett.:133; Roths. & Jord, 1903, Revision 

of Sphingidae,:550; 1907, Gen. Ins. 57 : 104; Bell and Scott, 1937, 

Faun. Brit. Ind. Moths, 5: 324. 

Diagnostic features:  

Body moderate sized, generally olive-brown or green with lateral black 

patches on 3 - 7 abdominal segments, fore wings olive- brown or green with six 

transverse lines and two silvery spots, hind wings yellowish-brown or reddish 

brown, head with frons rounded, somewhat produced, palpi broad, thick, 

upturned, proboscis short, antennae slightly clubbed in females, not incrassate 

distally in males, fore wings large, broad with apical angle acutely produced, 

anterior margin convex, posterior margin slightly sinuated, veins R4 and R5 

stalked anastomosing with M1 and originating from upper angle of cell, only 

one anal vein (1A) present, veins 11-in numbers, hind wings short with anterior 

margin somewhat sinuated, apical margin sinuated with apical angle acute, 

veins Sc+R1 close to Rs, Rs and M1 stalked and originating from upper angle of 

cell, M1 originates from lower angle of cell, two anal veins (1A and 2A) 

present. 

Genitalia:  

Males gentalia complicated, paramere with large number of friction scales 

on inner dorsal margin, uncus and gnathos present, uncus large and curved, 

theca tubular with hook-like thecal appendage, females with papillae anales 
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large besets with scales, apophyses posteriors and anteriors large, ductus bursae 

large, wide, tube-like, corpus bursae very large, balloon-shaped with prominent 

elongated cornuti. 

Comparative note: 

This genus is most closely related to genus Daphnis Hübner in having 

frons well developed, produced anteriorly, corpus bursae moderate proximally 

straight but it can easily be separated from the same in having hind wings with 

apical margin somewhat convex, uncus with outer and inner margin sinuated, 

paramere with curved process at base and by the other characters as noted in 

the key and description. 

Type species:  

Nephele didyma (Fabricius). 

Distribution:   

Ethiopian and Oriental regions.  
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Nephele hespera (Fabricius) 

(Figs. 123 - 130) 

Sphinx didyma, Fabricius, 1775, Syst. Ent.: 543. 

Nephele didyma f.didyma, Roths. & Jord., 1903, Revision of Sphingidae, 554; 

Seitz, 1929, In Seitz’s Macrolep, 10 : 554. 

Zonilia morpheus, Cramer, 1777, Pap. Exot. 2 : 84; Walker, 1856, List. Lep. 

Ins. B. M. S.: 194. 

Nephele hespera, Butler, 1877 A, Trans. Zool. Soc. Lond. 9: 624; Moore, 

1882, Lep. Ceylon.2: 2; Swinhoe, 1885A, Proc. Zool. Soc. Lond.: 287; 

1886, Proc.  Zool. Soc. Lond.: 435; 1888, Journ. Bomb. Nat. Hist. Soc. 

3: 119; Warren, 1888, Proc. Zool. Soc. Lond.: 293; Swinhoe, 1890, 

Trans. Ent. Soc. Lond.: 165; 1892, Cat. Lep. Het. Oxf. 1: 134; 1892, Cat 

Lep. Oxf. 1: 108; Hampson, 1891, Illustr. Typ. Spec. Lep. Het. B. M. 8: 

2; Dudgeon,1898, Journ. Bomb. Nat. Hist. Soc. 9: 416; Bell and Scott, 

1937, Faun. Brit. Ind. Moths, 5: 325 

Colouration:  

Body generally olive-brown with black lateral patches from 3 - 7 

abdominal segments on abdomen, fore wings olive-brown with two silvery 

spots, hind wings yellowish-brown or reddish- brown with a tint of russet. 
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Head (Fig. 124):  

Frons broadly rounded, slightly produced anteriad, proboscis short, palpi 

broad and thick with basal segment longer than second, 3rd segment shortest 

about 1/5th of the second segment. 

Fore wings (Fig. 125):  

Fore wings large about 1.5X the length of the hind wings, anterior margin 

convex, posterior margin slightly sinuated, apical margin concave with apical 

angle acute, veins R3 and R4 largely stalked, anastomosing with R5 and 

originating from upper angle of cell, M3 originates from lower angle of cell, 

only one anal vein (1A) present. 

Hind wings (Fig. 126):  

Hind wings with anterior margin slightly sinuated, posterior margin 

slightly concave, apical margin slightly sinuated with apical angle acute, veins 

Sc+R1 close to Rs but not meeting and inter connected with Rs by a cross vein 

near at base, Rs and M1 shortly stalked and originating from upper angle of cell, 

M3 originates from lower angle of cell, two anal veins (1A and 2A) present. 

Male genitalia(Figs. 127 - 129):  

Tegumen (Figs. 127 and 128) moderate, oblongate, saccus large, U–

shaped without saccular process, uncus large, stout, curved, sickle – shaped 

with blunt apex, outer and inner margin sinuated, dorsal surface besets with 

hairs, gnathos much shorter than uncus with pointed apex, paramere large, 

broad at apex besets with large scales, the inner dorsal surface have 9- friction 
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scales, ventro - median surface have a thorn-like curved process, aedeagus (Fig. 

129) tubular, enclosed by small membranous flap at base, thecal appendage 

hook-like, membranous conjunctival lobe trilobed without cornuti. 

Female genitalia (Fig. 130):  

Papillae anales large, somewhat trapaezoid shape, posterior margin 

medially notched, besets with thick scales, apophyses posteriors large with 

blunt apex, longer than apophyses anteiors, later sinuated with truncated apex, 

ductus bursae large, wide and tubular, corpus bursae very large, balloon-shaped 

with large spindle-like cornuti. 

Total length:  

Wing expansion 70 - 86 mm. 

Material examined:  

Three males and three females, Pakistan: Sindh; Karachi, Malir, Khyber 

Pukhtoon khaw; Mingora, on grass and on light, leg. Syed. Kamaluddin, M. 

Faheem Younus and Zubair Ahmed, lodged at Kamaluddin’s collection. 

Comparative note: 

This species is most closely related to N.didyma (Fabr.) in having general 

body colour patterns, second segment of palpus entirely broad but it can easily 

be separated from the same in having palpi with basal segment longer than 2nd, 

uncus large curved sickle-shaped, paramere with a friction scales at inner 

dorsal surface and by the other characters as noted in the key and description. 
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 Fig. 123 

 
 Nephele hespera 
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SUB – FAMILY: SMERINTHINAE GROTE AND 

ROBINSON, 1865 

Smerinthinae, Grote & Robinson, 1865, Proc. ent. Soc. Philad. 5: 153. 

Diagnostic features:  

Body generally moderate sized, with mostly brilliantly colour patterns, 

palpi with basal segment scaled on inner surface, palpi narrowed with outer 

area less scaled, frons slightly developed, proboscis reduced, fore wings large, 

broad usually with apical margin crenulated and veins R3 and R4 usually 

stalked, hind wings short broad, anal angle rounded. 

In males paramere symmetrical without frictional scales or setae, 

aedeagus with membranous conjunctival lobe typical with cornuti, in females 

papillae anales large, usually both apophysesses large. 

Comparative note : 

This sub-family is most closely related to the sub-family Macroglossinae 

in having body usually moderate or shorter than 90 mm, head without dead 

marks but it can easily be separated from the same in having basal segment of 

palpus scaled on inner surface, palpi narrowed with outer area less scaled and 

in males gnathos reduced and by the other characters as noted in the key and 

description.  



 
 

174 
 

 
 

TRIBE: SMERINTHINI GROTE AND ROBINSON, 1865 

Smerinthini, Grote & Robinson, 1865, Proc. Ent. Soc. Philad. 5: 153. 

Amorphidae, Tutt, 1902, Nat. Hist. Br. Lepid. 3: 367(key), 382. 

Clarkiidi, Tutt, 1902, Nat. Hist. Br. Lepid. 3: 386. 

Mimantidi, Tutt, 1902, Nat. Hist. Br. Lepid. 4: 386. 

Sichiidi, Tutt, 1902, Nat. Hist. Br. Lepid. 3: 386. 

Clandi, Tutt, 1904, Nat. Hist. Br. Lepid. 4: 504. 

Langiidi, Tutt, 1904, Nat. Hist. Br. Lepid. 4: 504. 

Leucophlebides, Boisduval, (1875), in: Boisduval & Guenee, Hist. Nat. 

Insectes (Spec. gen. Lepid. Heteroceres) 1: 54. 

Phyllosphingidi, Tutt, 1904, Nat. Hist. Br. Lepid. 4: 504. 

Diagnostic features: 

Palpi narrowed with outer area less scaled, basal segment scaled on inner 

surface, proboscis weak or reduced, antennae thin, distally compressed or 

grooved, hind tibiae usually with pair of spurs, abdomen narrowed usually 

without tuft of hiars. In males paramere usually broad, uncus well developed, 

gnathos usually reduced. 

Comparative note: 

This tribe is most closely related to Sphingulini in having abdomen 

distally narrowed without tuft of hairs, in males paramere usually unilobed and 
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aedeagus with large and broad membranous conjunctival lobe but it can easily 

be separated from the same in having apical margin of hind wings sinuated, 

paramere with one or without any process at inner margin and by the other 

characters as noted in the key and description.  
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Genus: Clanidopsis Rothschild & Jordan 

Clanidopsis, Roths. & Jord., 1903, Revision of Sphingidae,: 294; 1907, In 

Wytsman, Gen. Ins. 57: 59; Jordan, 1911, In Seitz’s Macrolep. Faun. 

Pal. 2: 242; Bell and Scott, 1937, Faun. Brit. Ind. 5: 206. 

Diagnostic features:  

Body moderate, narrowed and slim, generally reddish brown with dark 

brown streaks on wings and abdomen, head with frons broadly rounded, 

anteriorly produced, palpi with 2nd segment much longer than basal, proboscis 

short, antennae thin, fore wings broad with apical angle sub-acute, anterior and 

posterior margin slightly sinuated, apical margin convex, hind wings about 

2/3rd the length of fore wings, veins Rs and M1 stalked and originating from 

upper angle of cell, two anal veins are present. 

Genitalia:  

Male with tegumen oblongated, saccus cup-shaped, uncus very large, 

bifurcated, gnathos short, paramere broad well developed, aedeagus with theca 

short, membranous conjunctiva well developed with lobed process. 

Comparative note: 

This genus is most closely related to genus Leucophlebia Westwood in 

having fore wings with 9-veins, in males apex of paramere rounded without 

spine but it can easily be separated from the same in having fore wings with 

four irregular cross bands, in males uncus bilobed, membranous conjunctival 
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lobe without cornuti and by the other characters as noted in the key and 

description.  

Type species:  

Clanidopsis exusta (Butler). 

Distribution:   

Oriental region.  
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Clanidopsis exusta (Butler) 

(Figs. 131 - 137) 

Basiana exusta, Butler, 1875, Proc. Zool. Soc. Lond.: 252; 1877A, Trans. 

Zool. Soc. Lond. 9: 595.  

Clanis exusta, Butler, 1883, Proc. Zool. Soc. Lond: 114 

Ambulyx exusta, Hampson, 1892, Faun. Brit. Ind. Moths, 1: 80. 

Clanidopsis exusta, Roths. & Jord., 1903, Revision of Sphingidae,: 294; 

Jordan, 1911, In Seitz’s Macrolep. Faun. Pal. 2: 242; Seitz’s 1928, In 

Seitz’s Macrolep. 10: 541; Bell and Scott, 1937, Faun. Brit. Ind. 

Moths, 5: 207. 

Colouration:   

Body light brown, except dark brown pronotum, dorsum of abdomen, 

streaks on fore wings and hind wings. 

Head (Fig. 132):  

Frons broadly rounded anteriorly produced, proboscis very short, palpi 

with basal segment short about 1/7th the second segment. 

Fore wings (Fig. 133):  

Fore wings large about 1.5X the length of hind wings, apical margin 

slightly convex with apical angle sub-rounded, veins R2 and R 3 stalked, later 

stalked with R4 and originating from upper angle of cell, M2 originates from 

lower angle of cell, only one anal vein (1A) present. 
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Hind wings (Fig. 134):  

Hind wings with anterior margin convex, posterior margin concave, apical 

margin sinuated with apical angle sub-rounded, veins Sc + R1 stalked with Rs 

and originating from upper angle of cell, M3 originates from lower angle of 

cell, two anal veins (1A and 2A) present. 

Male genitalia (Figs. 135 -137):  

Tegumen (Figs. 135 and 136) broad, oblongate, saccucs cup-shaped with 

posteriors margin acute without saccular process, uncus large broad, bifurcated 

with blunt apices, gnathos very short, thorn-like, membranous lobe short, 

paramere broad besets with hairs, a small bifurcated process at medio-inner 

margin, juxta V-shaped, aedeagus (Fig. 137) with short theca and small thecal 

appendages, membranous lobe large with two small and two large horn-shaped 

lobes without cornuti. 

Total length:  

Wing expansion 76 – 96 mm. 

Material examined:  

Six males, Pakistan: Punjab, Nathia Gali, Donga gali, 12-05-2005, 13-04-

2007, on light, leg. M. Faheem Younus and Zubair Ahmed, lodged at 

N.H.M.F.U.U.A.S.T. and Kamaluddin’s collection. 

Comparative note: 

This species is the only species recorded from Oriental region and closely 

related to the Clanis phalaris in having general colour pattern but it can easily 
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be separated from the same as well as the other species in having fore wings 

with R2 and R3 stalked later stalked with R4 and originating from upper angle 

of cell, uncus large broad, bifurcated with blunt apices, paramere with a small 

bifurcated process at medio-inner margin and by the other characters as noted 

in the key and description.  
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 Fig. 131 
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Genus: Clanis Hübner 

Clanis, Hübner 1822, Verz. bek. Schmett.:138; Roths & Jord.,1903, Revision of 

Sphingidae: 212; 1907, In Wytsmann, Gen. Ins. 57: 46; Jordan, 1911, In 

Seitz’s Macrolep. Faun. Pal. 2: 239; Bell and Scott, 1937, Faun. Brit. 

Ind.Moths, 5:139. 

Diagnostic features:  

Body usually very large, heavily built, generally cinnamon-brown to red-

brown, fore wings with three vertical dark linning and a small light coloured 

spot near middle of sub-cubital area, head with frons rounded, palpi with basal 

segment much shorter than 2nd segment, proboscis well developed, fore wings 

large broad with apical angle acutely produced, anterior and posterior margin 

sinuated, apical margin slightly wavey, veins R4 and R5 largely stalked and 

originating from upper angle of cell, hind wings much shorter about half of the 

fore wings, vein M3 originates from lower angle of cell, only one anal vein 

(1A) present. 

Genitalia:  

In males aedeagus without armature. In females papillae anales large, 

rectangular shape, apophysesses well developed, ductus bursae large, corpus 

bursae with cornuti. 

Comparative note: 

This genus is most closely related to genus Polyptychus Hübner in having fore wings 

with 10 or 11- veins, posterior margin of fore wings distinctly sinuated but it can 
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easily be separated from the same in having apical margin of fore wings entire, 

papillae anales with sclerotized process at dorsal side, corpus bursae with V-shaped 

and many dot-like cornuti and by the other characters as noted in the key and 

description. 

Type species:  

 Clanis phalaris (Cramer) 

Distribution:   

Oriental, Palaeartic and Ethiopian regions.   
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Clanis deucalion (Walker) 

(Figs. 138 - 142) 

Basiana Deucalion, Walker,1856, List Lep. Ins. B. M., 8: 237. 

Clanis deucalion, Butler, 1881B, Illustr. Typ. Spec. Lep. Het. B. M., 5: 15; 

Roths. & Jord.,1903, Revision of Sphingidae.: 215; Seitz, 1928, In 

Seitz’s Macrolep., 5: 536; Bell and Scott, 1937, Faun. Brit. Ind. Moths, 

5: 149 

Ambulyx deucalion , Hampson, 1892, Faun. Brit. Ind., Moths, 1.: 80. 

Colouration:   

Body generally brown with pinkish tinged, except three dark bands and a 

white spot on median sub-costal area of fore wings, abdomen with dark bands. 

Head (Fig. 139):  

Frons broadly rounded, proboscis large and stout, palpi with basal 

segment about 2/3rd of the second, 3rd segment very short about 1/4th of the 

second segment. 

Fore wings (Fig. 140):  

Fore wings large slightly more than 2X the length of hind wings, apical 

margin somewhat convex appearing slightly wavey with acute apex, veins R4 

and R5 largely stalked anastomosing with M1 and originating from upper angle 

of cell, M3 originates from lower angle of cell, one cubital vein (Cu1) and one 

anal vein (1A) present. 
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Hind wings (Fig. 141):  

Hind wings with anterior margin sinuated, posterior margin convex, apical 

margin distinctly sinuated with apical angle acute, veins Sc + R1 medially close 

to Rs, Rs and M1 shortly stalked and originating from upper angle of cell, M3 

originates from lower angle of cell, only one anal vein (1A) present. 

Female genitalia (Fig. 142):  

Papillae anales large, somewhat rectangular shaped besets with thick 

hairs, dorsally with a thorn-like plate, apophyses posteriors much shorter than 

apophyses anteriors, lobus vaginalis plate-like, ductus bursae large tube-like, 

corpus bursae ballon-like with a large oblongate cornuti and many spots. 

Total length:  

Wings expansion 104 – 124 mm. 

Material examined:  

One female, Pakistan: Punjab, Margalla Hills, on light, June 2009, leg. 

Zubair Ahmed, loged at Kamaluddin’s collection. 

Comparative note:  

This species is most closely related to C. undulosa Moore in having 

general features, colouration and black streak on underside of fore wings but it 

can easily be separated from the same in having fore wings with three dark 

dentate lines, in female apophyses posteriors about half the length of apophyses 

anteriors and by the other characters as noted in the description.  
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 Fig. 138 
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Genus: Leucophlebia Westwood 

Leucophlebia, Westwood, 1848, Cab. Or. Ent.: 46; Roths. & Jord, 1903, 

Revision of Sphingidae: 229;1907, In Wytsman, Gen. Ins. 57: 48; Jordan, 

1911, In Seitz’s Macrolep. Faun. Pal.,: 2: 239; Bell and Scott, 1937, 

Faun. Brit. Ind. Moths, 5: 156. 

Diagnostic features: 

Body moderate, stout and moderately thick, generally pink with maize – 

yellow longitudinal streak, head with frons broadly rounded, slightly produced 

anteriad, palpi with 2nd segment much longer than first, proboscis very short, 

antennae strongly compressed and grooved, fore wings broad with apical angle 

acute, anterior, posterior and apical margins usually convex, nine veins are 

present, hind wings shorter, about 2/3rd of the fore wings, veins Rs and M1 

stalked and originating from upper angle of cell, two anal veins are present. 

Genitalia:  

Male with tegumen elongated, saccus without saccular process, uncus and 

gnathos well developed, paramere large and broad, aedeagus tubular with 

thecal appendage. 

Comparative note: 

This genus is most closely related to genus Clanidopsis Rothschild and 

Jordan in having fore wings with 9-veins, posterior margin of fore wings 

convex or straight, in males apex of paramere rounded but it can easily be 

separated from the same in having fore wings with pink bands on costal 
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margin, hind wings with veins Sc + R1 separated from Rs, aedeagus with theca 

bifurcated and by the other characters as noted in the key and description. 

Type species:  

Leucophlebia lineata Westwood. 

Distribution: 

Oriental and Ethiopian regions.   
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Leucophlebia lineata Westwood 

(Figs.143 - 149) 

Leucophlebia lineata, Westwood, 1848, Cab. or. Ent.: 46; Moore, 1865, Proc. 

Zool. Soc. Lond.: 793; Butler, 1877A, Trans. Zool. Soc. Lond. 9: 594; 

Hampson, 1892, Faun. Brit. Ind. Moths, 1: 74; Roths. & Jord., 1903, 

Revision of Sphingidae,: 230; Jordan, 1911, In Seitz’s Macrolep. Faun. 

Pal. 2: 240; Seitz’s, 1928, In Seitz’s Macrolep. 10: 537; Mell, 1922, 

Biol. u. System. der Sudchin. Sphing.: 121; Bell and Scott, 1937, Faun. 

Brit. Ind. Moths, 5: 157. 

Leucophlebia rosacea, Butler,1875, Proc. Zool. Soc. Lond. :15; Moore, 1822, 

Lep. Ceylon, 2: 10. 

Colouration:   

Body generally pink except maize yellow coloured stripe on fore wings, 

head, antennae and hind wings ochraceous. 

Head (Fig. 144):  

Frons broadly rounded, anteriorly poduced, proboscis short, palpi with 

basal segment about 1/3rd the length of 2nd segment, 3rd very short and about 

1/5th of the second. 

Fore wings (Fig. 145):  

Fore wings moderate, about 1.25 X the length of hind wings, anterior 

margin slightly sinuated, posterior and apical margin slightly convex with 
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apical angle acute, veins R2 and R3 largely stalked anastomosing with R4 by 

short stalk and originating from upper angle of cell, M1 originates from lower 

angle of cell, only one anal vein (1A) present. 

Hind wings (Fig. 146):  

Hind wings short with anterior marign convex, posterior margin slightly 

concave, apical margin slightly sinuated with apical angle sub-rounded, veins 

Sc + R1 parallel to Rs, Rs and M1 stalked and originating from upper angle of 

cell, M3 originates from lower angle of cell, two anal veins (1A and 2A) 

present. 

Male genitalia (Figs. 147 - 149):  

Tegumen (Figs. 147 and 148) large elongated, saccus V-shaped without 

saccular process, uncus large, beak-shaped with sub-acute apex, gnathos 

narrowed, slightly shorter than uncus with pointed apex, paramere large broad, 

flipper-like, anterior 1/3rd margin besets with scales, a small outgrowth present 

at inner middle area, aedeagus (Fig. 149) tubular distally forked, membranous 

conjunctival lobe with a group of small dot-like cornuti, distally a pair of rod-

like sclerotized appendages with dilated apex. 

Wing expanse:  

Wing expansion 64 – 82 mm. 

  



 
 

195 
 

 
 

Material examined:  

Six males, Pakistan: Balakot, Azad Kashmir, Rawlakot, Banjosa lake, on 

light, 18-06-2009, 19-07-2010, leg: M. Faheem Younus and Zubair Ahmed, 

lodged at N.H.M.F.U.U.A.S.T. and Kamaluddin’s collection. 

Comparative note:  

This species is most closely related to only another species L. emittens 

Walker in having general features, colouration, proboscis very short and 

paramere sole-shaped but it can easily be separated from the same in having 

fore wings with a broad and narrow longitudinal maize-yellow streak, head 

with palpus and frons brown, size of the body longer and by the other 

characters as noted in the description.  
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Genus: Marumba Moore 

Marumba, Moore, 1882, Lep. Ceylon 2: 8; Roths. & Jord., 1903, Revision of 

Sphingidae,: 266; 1907, In Wytsman. Gen. Ins. 57: 54; Jordan, 1911, In 

Seitz’s Macrolep. Pal. 2: 240; Bell and Scott, 1937, Faun. Brit. Ind. 5: 

172. 

Diagnostic features:  

Body large, stout and thick, generally brown with dark brown 3- 4 basal 

and 4- sub-apical lining on fore wings, pronotum with three and abdomen with 

one longitudinal linings, both wings have double spots, head with frons 

rounded, not produced, palpi with 2nd segment more than 2X the first, proboscis 

short, antennae deeply grooved, fore wings broad with apical angle sub-acute, 

anterior and posterior margin sinuated, apical margin distinctly crenulated, hind 

wings shorter about half of the fore wings, veins Rs and M1 stalked and 

originating from upper angle of cell, three anal veins are present. 

Genitalia:  

Male with tegumen short without saccus and saccular process, uncus large 

bifurcated, gnathos reduced membranous, paramere well developed with a 

large spine, aedeagus tubular with membranous lobe having cornuti. 

Comparative note: 

This species is most closely related to genus Smerinthus Latereille in 

having fore wings with more than three fasciae or without fasciae, hind wings 

without cross vein but it can easily be separated from the same in having fore 
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wings with 10-veins, in males uncus bifurcated, membranous conjunctival lobe 

with one group of dot-like cornuti and a pair of small hook-like appendage and 

by the other characters as noted in the key and description.  

Type species:  

Marumba dyras (Walker). 

Distribution:   

Oriental and Palaeartic regions. 
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Marumba dyras (Walker) 

(Figs. 150 - 156) 

Smerinthus dyras, Walker,1856, List. Lep. Ins. B. M., 8: 250. 

Marumba dyras, Moore, 1882, Lep. Ceylon, 2: 9.  

Marumba dyras dyras, Roths. & jord.,1903, Revision of Sphingidae,274; 

Jordan, 1911, In Seitz’s Macrolep. Faun. Pal. 2: 24; Mell, 1922, Biol. u. 

System. der Sudchin. Sphing.: 153. 

Triptogon silhetensis, Butler, 1875, Proc. Zool. Soc. Lond.: 255. 

Triptogon oriens, Butler, 1875, Proc. Zool. Soc. Lond.: 255; 1877A, Trans. 

Zool. Soc. Lond. 9: 587. 

Marumba ceylonica, Butler,1875, Proc. Zool. Soc. Lond.: 255; Moore, 1882, 

Lep. Ceylon, 2: 9. 

Triptogon massurensis, Butler,1875, Proc. Zool. Soc. Lond.: 255; 1877A, 

Trans. Zool. Soc. Lond. 9: 587. 

Triptogon fuscescens, Butler, 1875, Proc. Zool. Soc. Lond.: 256; 1877A, 

Trans. Zool. Soc. Lond. 9: 587. 

Triptogon andamana, Moore, 1877, Proc. Zool. Soc. Lond.: 595. 

Colouratuion:   

Body generally brown except dark brown four basal, three apical and 

apical broad margin, two anal spots on fore wings and two anal spots on hind 

wings. 
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Head (Fig. 151):  

Frons broadly rounded, anteriorly produced, proboscis very short, palpi 

with basal segment less than half the length of 2nd, 3rd segment very short about 

1/5th the 2nd segment. 

Fore wings (Fig. 152):  

Fore wings large, about 1.5X the length of hind wings, apical margin 

distinctly crenulated with apical angle sub-acute, veins R4 and R5 largely 

stalked and originating just above the upper angle of cell, R5 originates from 

lower angle of cell, only one anal vein (1A) present. 

Hind wings (Fig. 153):  

Hind wings with anterior margin convex, posterior margin slightly 

sinuated, apical margin wavy with apical angle sub-acute, veins Sc+R1 parallel 

to Rs, Rs and M1 stalked and originating from upper angle of cell, M3 

originates from lower angle of cell, three anal veins (1A, 2A and 3A) present. 

Male genitalia (Figs. 154 - 156):   

Tegumen (Figs. 154 and 155) short, saccus wanting, uncus large 

bifurcated with sharply acute apex, gnathos reduce membranous, paramere 

very large flipper-like, a strong curved spine on ventro-lateral margin of 

paramere with spinose inner margin, aedeagus (Fig. 156) tubular, elongated, 

membranous conjunctival lobe moderate with a bunch of cornuti and two small 

spine-like hooks at inner margin. 
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Total length:  

Wing expansion 90 – 119 mm. 

Material examined:  

One male, Pakistan: Punjab, Nathia Gali, 12-05-2005, on light, leg. S. 

Kamaluddin, loged at Kamaluddin’s collection. 

Comparative note:  

This species is most closely related to M. nympha Roths. & Jord. In 

having general colouration and fore wings with the most distal line double but 

it can easily be separated from the same in having fore wings grey or earthern 

brown with grey powdering, in males spine of paramere with spinose inner 

margin and by the other characters as noted in the description. 
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 Fig. 150 
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Genus: Polyptychus Hübner  

Polyptychus, Hübner, 1822, Verz. bek. Schmett: 141; Roths and Jord, 1903, 

Revision of Sphingidae: 232: 1907, Gen. Ins. 57: 49; Jordan,1911, In 

Seitz’s Macrolep. Faun. Pal. 2: 240; Bell and Scott, 1937, Faun. Brit. 

Ind. Moths. 5; 160. 

Pseudosmerinthus, Butler, 1877A, Trans. Zool. Soc. Lond. 9: 593. 

Diagnostic features:  

Body large, very stout and heavily built, generally grey with dark oblique 

lines on fore wings, head with frons broadly rounded, not produced anteriad, 

palpi with 2nd segment much longer than first, proboscis very short not reaching 

the fore coxae, antennae grooved, fore wings large, broad with apical angle 

sub-acute, anterior margin convex, posterior margin distinctly sinuated, veins 

R3 and R4 largely stalked and anastomosing with R5 and originating from upper 

angle of cell, M2 originates from lower angle of cell, only one anal (1A) is 

present, hind wings shorter, about 2/3rd of the fore wings, veins Rs and M1 

shortly stalked and originating from upper angle of cell, two anal veins (1A and 

2A) present. 

Genitalia:  

Male with aedeagus without armature, paramere without friction scales. 

Females with papillae anales large, somewhat spherical, apophyses posteriors 

longer than apophyses anteriors, ductus bursae large, twisted, corpus bursae 

large balloon shaped. 
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Comparative note:  

This genus is most closely related to Marumba Moore in having apical 

margin of fore wings crenulated, hind wings with two or three anal veins but it 

can easily be separated from the same in having fore wings with three 

transverse fasciae, hind wings with veins Sc+R1 unite with Rs by a cross vein, 

in females ductus bursae twisted, distally dilated and by the other characters as 

noted in the key and description.  

Type species: 

Polyptychus dentatus Cramer 

Distribution : 

Ethiopian and Oriental regions. 
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Polyptychus dentatus Cramer 

(Figs. 157 - 161) 

Sphinx dentatus, Cramer,1777, Pap. Exot. 2: 42. 

Polyptychus dentatus,Butler,1883, Proc. Zool. Soc. Lond: 154; Forsayeth, 

1884,  Trans. Ent. Soc. Lond: 395; Swinhoe, 1885B, Trans. Ent. Soc. 

Lond.: 290;  1886, Proc. Zool. Soc. Lond: 435; 1888, Journ. Bomb. 

Nat. Hist. Soc. 3: 119; Hampson, 1892, Faun. Brit. Ind. Moths.1: 69; 

Roths and Jord., 1903, Revision of Sphingidae.: 240; Jordan, 1911, In 

Seitz’s Macrolep. Faun. Pal.,2,: 240; Seitz,1928, In Seitz’s 

Macrolep.,10: 538; Mell, 1922, Biol. u. System. der. Sudchin. Sphing.: 

124; Bell and Scott,1937, Faun. Brit. Ind. Moths 5: 169. 

Sphinx timesius, Stoll,1790, Pap. Exot. Suppl .: 172. 

Sphinx modesta, Fabricius,1793, Ent. Syst. Suppl.: 356. 

Smerinthus denticulatus, Hearsey, 1864, Proc. Ent. Soc. Lond. 1(3):100. 

Colouration:  

Body generally grey with whitish cinereous, fore wings with dark and 

lights bands, hind wings dark coloured. 

Head (Fig. 158):  

Forns broadly rounded, proboscis very short, palpi with basal segment 

much shorter about half the length of 2nd, 3rd segment very short and about 1/4th 

of the second. 
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Fore wings (Fig. 159):  

Fore wings large about 1.5X the length of hind wings, anterior margin 

distinctly convex, posterior margin distinctly sinuated, apical margin distinctly 

wavey with apical angle acutely produced, veins R4 and R5 largely stalked 

anastomosing with M1 and originating from upper angle of cell, M3 originating 

from lower angle of cell, veins Cu1 and Cu2 parallel to each other, only one 

anal vein (1A) present forming an elongated cell at the base. 

Hind wings (Fig. 160):  

Hind wings short with anterior margin convex, apical margin sinuated 

with apical angle sub-acute, veins Sc + R1 medially close to Rs but not meeting 

and joint by a cross vein near base, Rs and M1 shortly stalked and originating 

from upper angle of cell, M2 and M3 parallel to each other, later originating 

from lower angle of cell, two anal veins (1A and 2A) present.  

Female genitalia (Fig. 161):  

Papillae anales large, somewhat irregular oval shaped besets with thick 

scales, apophyses posteriors elongated with acute apex having a small 

outgrowth at base, longer than apophyses posteriors, lobus vaginalis prominent, 

ductus bursae large curved, somewhat S-shaped, medially enclosed by 

maembranous flap, corpus bursae ballon-shaped without cornuti.  

Total length:  

Wing expansion 90 – 120 mm. 
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Material examined:  

Two females, Pakistan: Karachi, Punjab, Muree, on light, 07-01-1984, 10-

03-1997, leg. S. Kamaluddin, lodged at N.H.M.F.U.U.A.S.T. and 

Kamaluddin’s collection. 

Comparative note:  

This species is most closely related to the only other Indian species P. 

trilineatus, Moore in having general body shape, apical margin of fore wings 

and hind wings distinctly wavey but it can easily be separated from the same in 

having post discal line of the fore wing not being straight but curve behind vein 

R2, in female ductus bursae very long and twisted and by the other characters as 

noted in the key and description.  
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 Fig. 157 
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Genus: Sataspes Moore 

Sataspes Moore, 1857, Cat. Lep. Ins. Mus. E. I. C.,1: 261; Roths. & Jord., 

1903, Revision of Sphingidae, 471; 1907, Gen. Ins. 57: 88; Jordan, 1911, 

Macrolep. Faun. Pal. 2: 249; Bell and Scott,1937, Faun.Brit. Ind.Moths, 

5: 249. 

Diagnostic features: 

Body small, stout, resemble with carpenter-bees of the genus Xylocopa, 

generally purple or green with metallic gloss or drab grey, thorax and abdomen 

more or less yellow, head with frons broadly rounded, not produced, palpi 

broad with second segment shorter than basal, proboscis large just passing 

thorax, antennae short, not clubbed in males, slightly clubbed in females, more 

strongly compressed, deeply grooved, last segment widened at base, fore wings 

large, broad with anterior margin convex, posterior margin sinuated, apical 

angle sub-acute, veins R3 and R4 largely stalked anastomosing with R5 by 

stalked and originating from upper angle of cell, veins Cu1 and Cu2 parallel to 

each other, only one anal vein (1A) present, hind wings short with anterior 

margin convex, apical margin sinuated with apical angle sub-rounded, veins Sc 

+ R1 not close to Rs, Rs and M1 anastomosing and originating from upper angle 

of cell, two anal veins (1A and 2A) present. 

Genitalia:  

Males with tegumen large, complicated, saccus globular, uncus stout, 

bifurcated, curved, paramere distally bilobed besets with hairs, aedeagus 
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tubular with membranous conjunctival lobe elongated. Females with papillae 

anales large, apophyses posteriors small, apophyses anteriors reduced, ductus 

bursae short and broad, coprus bursae large, broad having accessory curved 

lobe. 

Comparative note:  

This genus is most closely related to genus Dolbina Staudinger in having 

first segment of palpus with scale on inner surface, palpi narrowed with outer 

area less scaled but it can easily be separated from the same in having abdomen 

distally broad with tuft of hairs, hind wings with both anal veins meeting at 

base, in males paramere distally divided and by the other characters as noted in 

the key and description.  

Type species:  

Sataspes infernalis (Westwood) 

Distribution: 

Oriental region 
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Sataspes infernalis (Westwood) 

(Figs. 162 - 168) 

Sesia infernalis, Westwood, 1848, Cab. Or. Ent.: 61.  

Sataspes infernalis, Cotes & Swinhoe, 1887, Cat. Moths of India, 1: 1; 

Hampson, 1892, Faun. Brit. Ind. Moths,4: 121; Dudgeon, 1898, Journ. 

Bomb. Nat. Hist. Soc. 9: 419. 

Sataspes infernalis f. infernalis, Roths. & Jord., 1903, Revision of 

Sphingidae,: 472. 

Sataspes infernalis infernalis, Jordan, 1911, In Seitz’s Macrolep. Faun. Pal. 2: 

249; Sietz, 1929, In Sietz’s Macrolep.10: 546; Bell and Scott,  1937, 

Faun. Brit. Ind. Moths, 5: 253. 

Colouration:  

Head, thorax, abdomen and basal portion of wings generally green with 

metallic grey except yellow posterior portion of thorax broad band on 6th and 

7th tergites and apical half of wings. 

Head (Fig. 163):  

Head with frons broadly rounded, proboscis large, coiled and passing 

thorax, palpi with basal segment broad, much longer than second segment, 3rd 

segment shortest about 1/4th  

  



 
 

218 
 

 
 

Fore wings (Fig. 164):  

Fore wings large, less than 2X the hind wings, anterior margin slightly 

sinuated, posterior margin sinuated, apical margin convex with apical angle 

sub-acutely produced, veins R4 and R5 very largely stalked anastomosing with 

M1 by a small stalk, later originating from upper angle of cell, M2 and M3 are 

parallel, M3 originates from lower angle of cell, only one anal vein (1A ) 

present. 

Hind wings (Fig. 165):  

Hind wings short with anterior margin convex, apical margin distinctly 

sinuated with apical angle sub-acute, posterior margin slightly concave, veins 

Sc+R1 medially closed to Rs, joint by cross vein near base, Rs anastomosing 

with M1 and originating from upper angle of cell, M3 originates from lower 

angle of cell, two anal veins (1A and 2A) present anastomosing at base. 

Male genitalia (Figs. 166 - 168):  

Tegumen (Figs. 166 and 167) somewhat V-shaped, saccus large, 

spherical, uncus large, stout, curved, beak-shaped with pointed apex, outer 

margin dentate, gnathos reduced membranous, paramere large bilobed besets 

with hairs with truncated apices, ventral lobe with a thorn– like process at inner 

margin, aedeagus (Fig. 168) tube-like, broad, membranous conjunctival lobe 

large, distal end have a thread-like appendage. 

Total length:  

Wing expansion 56 – 70 mm. 
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Material examined:  

Two males, Pakistan: Sindh; Karachi, on light, 20-10-1984, 15-08-1986, 

leg. S. Kamaluddin, lodged at Kamaluddin’s collection. 

Comparative note:  

This species is most closely related to S. scotti Jord., in having general 

body shape, wings with purplish or greenish and abdomen with tuft of hairs but 

it can easily be separated from the same in having body size is more than scotti, 

uncus large curved, beak-shaped, ventral lobe of paramere with a thorn-like 

process at inner margin, membranous conjunctival lobe large with a thread-like 

appendage at distal end and by the other characters as noted in the key and 

description. 
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 Fig. 162 
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Genus: Smerinthus Latereille 

Smerinthus, Latreille, 1802, Hist. Nat. Crust. Ins. 3: 401; Jordan, 1911, In 

Seitz’s Macrolep. Faun. Pal. 2: 244; Bell and Scott, 1937, Faun. Brit. 

Ind. 5: 232 . 

Sphinx, Linnaeus., 1758, Syst. Nat. ed.10; Roths. & Jord., 1903, Revision of 

Sphingidae,: 313; 1907, In Wytsman, Gen. Ins., 57: 63.  

Diagnostic features:  

Body moderate, narrowed and slim, generally brown with brown 

or grey marbled patterns on the fore wings, head with frons broadly 

rounded, not produced, palpi with 2nd segment almost equal to basal, 

proboscis short, antennae distinctly dilated, fore wings broad with 

apical angle sub-rounded, anterior and posterior margin sinuated, apical 

margin distinctly crenulated, hind wings much shorter than fore wings, 

veins Rs and M1 shortly stalked and originating from upper angle of 

cell, two anal veins are present. 

Genitalia:  

Males with tegumen elongated, saccus triangular shaped, 

uncus large, gnathos short, paramere well developed with a 

large blunt spine, aedeagus tubular with moderate membranous 

lobe having one or two cornuti.  
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Comparative note:  

This genus is most closely related to genus Marumba Moore in having 

fore wings with more than three fasciae or without fasciae, hind wings without 

cross vein but it can easily be separated from the same in having fore wings 

with 11-veins, in males uncus unilobed, a large blunt process at ventro-outer 

margin of paramere, membranous conjunctival lobe with two group of dot-like 

cornuti and by the other characters as noted in the key and description.  

Type species:  

Smerinthus ocellata (L.) 

Distribution:   

Palaearctic, Nearctic and Oriental regions. 
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Smerinthus kindermannii Lederer 

(Figs. 169 - 175) 

Smerinthus kindermannii, Lederer,1853, Verh. Zool. Ver. Wien. 2: 92. 

Smerinthus kindermanni, var. orbata Grum-Grshimailo, 1890, Romanoff, 

Mem. Lepid. 4: 512 -513. 

Cypa kindermannii, Hampson, 1900, Journ. Bomb. Nat. Hist. Soc., 13: 38. 

Smerinthus kindermannii, var. obsoleta Staudinger, 1901, In Stgr.& Reb. Cat. 

Lep. ed. 3: 100. 

Sphinx kindermannii obsoleta, Roths. & Jord.,1903, Revision of Sphingidae,: 

316. 

Smerinthus kindermannii obsoleta, Jordan, 1911, In Seitz’s Macrolep. Faun. 

Pal. 2: 244. 

Smerinthus kindermannii meridionalis, Gehlen, 1931, Ent. Z. Frankf. a. 

M.45: 202. 

Colouration:   

Body light brown with dark brown marbled shaped patches on fore wings, 

hind wings red except brown bands on anal area. 

Head (Fig. 170):  

Frons broadly rounded with vertex raised, proboscis very short, palpi with  



 
 

226 
 

 
 

basal segment slightly shorter than 2nd, 3rd segment minute about 1/4th the 

length of 2nd segment. 

Fore wings (Fig. 171):  

Fore wings large more than 1.25X the length of hind wings, apical margin 

distinctly crenulated with apical angle sub- acute, veins R4 and R5 largely 

stalked anastomosing with M1 and originating from upper angle of cell, M3 

originates from lower angle of cell, only one anal vein (1A) present with a cell 

at base. 

Hind wings (Fig. 172):  

Hind wings with anterior margin slightly convex, posterior margin 

concave, apical margin anteriorly crenulated and posteriorly distinctly sinuated 

with apical angle sub-rounded, veins Sc + R1 medially close to Rs, Rs and M1 

shortly stalked and originating from upper angle of cell, M3 originates from 

lower angle of cell, two anal veins (1A and 2A) present. 

Male genitalia (Figs. 173 - 175):  

Tegumen (Figs. 173 and 174) elongated, saccus triangular without 

saccular process, uncus large, slightly curved inwardly with blunt apex, longer 

than gnathos, later with pointed apex, paramere broad, apically beset with 

hairs, a large blunt spine-like process at ventro-outer margin, juxta V- shaped, 

aedeagus (Fig.175) tubular, distally beak-shaped thecal appendage, 

membranous conjunctival lobe moderate with two unequal sized cornuti. 
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Total length:  

Wing expansion 74 – 80 mm. 

Material examined:  

Two males, Pakistan: Karachi, Chitral, 23-05-2004, 13-05-2005, on light, 

leg. S. Kamaluddin and M. Faheem Younus, lodged at Kamaluddin’s 

collection. 

Comparative note:  

This species is most closely related to S. ocellata (L.) in having general 

body shape and colouration but it can easily be separated from the same in 

having its three transverse dark linings, paramere broad with a large blunt 

spine-like process at ventro-outer margin, aedeagus with distally beak-shaped 

thecal appendage and by the other characters as noted in the key and 

description. 
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TRIBE: SPHINGULINI ROTHSCHILD AND JORDAN, 1903 

Sphingulini, Rothschild & Jordan, 1903, Novit. Zool., 9 (suppl.): 

154;Kentrochrysalidae, Tutt, 1904, Nat. Hist. Br. Lepid. 4: 273. 

Diagnostic features: 

Palpi with 2nd segment cylindrical and covered by thin and small hairs, 

much longer than basal and apical segment, proboscis weak and not more than 

half the length of body, the apical segment of antennae short ending into 

normal hook-shaped, fore tibiae ending into a thorn, abdomen distally 

narrowed without tuft of hairs with median vertical dark line. In males claspers 

unilobed with two or three inner thorn-like process, aedeagus tubular distally 

with T-shaped thecal appendage. 

Comparative note: 

This tribe is most closely related to Smerithini in having hind wings with 

both anal veins wide apart, abdomen distally narrowed but it can easily be 

separated from the same in having abdomen with median vertical dark line, 

paramere with three tooth-like process at inner apical margin and by the other 

characters as noted in the key and description. 
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Genus: Dolbina Staudinger 

Dolbina, Staudinger, 1877, In Romanoff. Mem. Lepid., 3:155. 

Dolbinopsis, Rothschild and Jordan, 1903, Revision of Sphingidae: 159; 1907, 

In Wytsman, Gen. Ins., 57; Jordan, 1911, In Seitz’s Macrolep.  Faun. Pal. 

2: 237; Bell and Scott, 1937, Faun. Brit. Ind.Moths,5: 93. 

Diagnostic features:  

Body usually small sized, generally greyish in colour, head with frons 

sub-rounded, anteriorly produced, palpi with basal segment much shorter than 

2nd, proboscis short, antennae feebly dilated, fore wings large with apical angle 

sub-rounded, anterior and posterior margin slightly sinuated, apical margin 

convex, veins 11 in numbers, hind wings short about 2/3rd of the fore wings, 

anterior and posterior margin convex, veins M3 originates from lower angle of 

cell, anal veins two in numbers. 

Genitalia: 

Males with tegumen oblongate, saccus V-shaped without saccular process, 

uncus shorter than gnathos, paramere large, broad besets with hairs with two or 

three process at inner apical margin, aedeagus tubular with broad T - shaped 

thecal appendage, membranous conjunctival lobe moderate with large number 

of spinous cornuti. 

Comparative note:  

This genus is most closely related to genus Leucophlebia Westwood in 

having abdomen distally narrowed without tuft of hairs, in males paramere 
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unilobed, aedeagus without thread-like membranous conjunctiva but it can 

easily be separated from the same in having abdomen with median vertical line, 

paramere with three tooth-like process at inner apical margin, saccus 

proximally with prominent lobe and by the other characters as noted in the key 

and description.  

Type species:  

Dolbina tancrei Staudinger  

Distribution:  

Oriental region. 
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Dolbina grisea Staudinger 

(Figs. 176 - 182) 

Pseudosphinx grisea, Hampson, 1893, Faun. Brit. Ind. Moths, 1: 104. 

Dolbinopsis grisea, Roths. & Jord., 1903, Revision of Sphingidae,159; Jordan, 

1911, In Seitz’s Macrolep.  2: 237; Seitz, 1928, In Seitz’s Macrolep.10: 

532; Bell and Scott,1937, Faun. Brit. Ind. Moths, 5: 94. 

Dolbina (Dolbinopsis) grisea, Eitschberger & Zolotuhin, Atalanta 28: 142  

Colouration:  

Body generally grey with sides of head black and abdomen with a black 

median streak, fore wings grey with a median band and two black streaks, hind 

wings reddish-brown. 

Head (Fig. 177):  

Head with frons large, sub-rounded anteriorly produced, palpus upturned, 

basal segment about half the length of 2nd,3rd shortest about1/4th the length of 

2nd segment, proboscis moderate. 

Fore wings (Fig. 178):  

Fore wings large about 1.5 X the length of hind wings, anterior and 

posterior margin slightly sinuated, apical margin convex with apical angle sub-

acute, veins R3 and R4 very largely stalked later anastomosing with R5 and 

originating from upper angle of cell, M2 originates from lower angle of cell, 

only one anal vein (1A) present, forked at base. 
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Hind wings (Fig. 179):  

Hind wings with anterior and posterior margin convex, apical margin 

convex with apical angle sub-acute, veins Sc + R1 interconnected with Rs by a 

cross vein near at base, Rs anastomosing with M1 and originating from upper 

angle of cell, M3 originates from lower angle of cell, two anal veins (1A and 

2A ) present. 

Male genitalia (Figs. 180 - 182):  

Tegumen (Figs. 180 and 181) somewhat oblongate, saccus V-shaped, 

distally lobed without saccular process, uncus moderate, apex sharply pointed 

with outer and inner surface beset with hairs slightly shorter than gnathos, 

paramere moderate, broad, three sharply toothed at inner distal half, aedeagus 

(Fig. 182 ) tubular, thecal appendage large, T-shaped, membranous 

conjunctival lobe hood-shaped with a large number of spine-like cornuti. 

Total length:  

Wing expansion 50 mm. 

Material examined:  

Two males, Azad Kashmir, April 2005, on light, leg: M. Faheem younus, 

lodged at Kamaluddin’s collection.  

Comparative note:  

This species is most closely related to D. inexacta (Walker) in general 

features and colouration but it can easily be separated from the same in having 

the fore tibiae armed with an apical thorn, paramere apically broad with three 
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tooth at inner margin, aedeagus with somewhat T-shaped thecal appendage and 

by the other characters as noted in the key and description. 
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 Fig. 176 
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SUB – FAMILY: SPHINGINAE LATREILLE, 1802 

Sphinginae, Latreille, (1802), in: Sonnini, Hist. nat. gén. particulière Crustacés 

Insectes 3: 400. 

Diagnostic features:  

Body generally large sized, head usually with dead marks, palpi with basal 

segment thickly scaled, frons slightly produced, proboscis large and thick, fore 

wings usually large and apically narrowed and radius veins variably stalked, 

hind wings with anal angles rounded. 

In males parameres symmetrical without frictional scales, aedeagus 

medially envelope by membrane and membranous conjunctival lobe simple, 

papillae anales moderate, both apophysesses large. 

Comparative note :  

This sub-family is most closely related to the sub-family Smerinthinae 

in having general appearance, body usually large but it can easily be separated 

from the same in having head usually with dead marks, in males aedeagus 

tubular, medially enclosed by membranous flap, in females both apophysesses 

large and by the other characters as noted in the key and description. 
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Tribe: Acherontini Boisduval, 1875 

Acherontiina, Boisduval, (1875), in: Boisduval & Guenee, Hist. nat. Insects 

(spec. gen. Lepid. Heteroceres) 1: 4. 

Agriidi, Tutt, 1904, Nat, Hist, Br. Lepid. 4: 273.  

Acherotiicae, Roths. & Jord., 1903, Revision of Sphingidae,: 4; 1907, In 

Wytsman, Gen. Ins., 57. : 5; Jordan, 1911, In Seitz’s Macrolep. Fauna 

Pal. 2: 231. 

Acherontini, Bell and Scott, 1937, Faun. Brit. Ind. Moths, 5: 51. 

Diagnostic features:  

Palpi with basal and 2nd
 segment impressed and covered by long hairs, 

shorter than the first, 3rd segment shortest, labrum raised to form a rounded 

carina, proboscis usually strong, either longer than the body or shorter than the 

thorax, antennal segment laterally compressed in males, last segment long and 

thin with long scales and bristles, spurs of tibiae unequal, hind tibae with two 

pairs of spurs. In males claspers rough with short spiniform setae near the apex, 

apical margin beset with bristles, aedeagus medially enclosed by membrane, in 

females the vaginal orifice with a rounded truncated or divided flap, papillae 

anales moderate, apophysesses large. 

Comparative note: 

This tribe is more closely related to the tribe Sphinigini in having last 

antennal segment long and in males parameres with prominent spines and 

scales but it can easily be separted from the same in having second segment of 
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palpi impressed and covered by long hairs, in males uncus much longer than 

gnathos and by the other characters as noted in the key and desription. 
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Genus: Acherontia Laspeyres 

Acherontia, Laspeyers, 1890, Jen. Allg. Litt. Zeit., 4: 99; Ochsenheimer, 1816, 

Schmett. Eur. 4: 44; Roths. and Jord.,1903, Revision of Sphingidae:16; 

1907, Gen. Ins. 57: 8; Jordan, 1911, In Seitz’s Macrolep. Faun. Pal. 2: 231. 

Diagnostic features:  

Body large, very stout and heavily built, generally blackish, fore wings 

black, hind wings yellow, abdomen with lateral patches yellowish, dorsal 

margin of thorax with yellowish skull or death΄s head markings, head with 

frons rounded, palpi wide apart, 2nd segment slightly shorter than the first, 

proboscis short, very thick and hairy, antennae thick much shorter than the fore 

wings, fore wings large broad with apical angle sub-acute, anterior margin 

convex, posterior margin slightly sinuated, veins R3 and R4 largely stalked and 

anastomosing with R5 and originating from upper angle of cell, M2 originates 

from lower angle of cell, only one anal vein (1A) present, hind wings shorter, 

about 2/3rd of the fore wings, veins Rs and M1 shortly stalked and originating 

from upper angle of cell, three anal veins (1A, 2A and 3A ) present. 

Genitalia:  

Males with tegumen somewhat ovate, saccus bulb - shaped, uncus large 

inwardly curved, gnathos reduced, paramere broad, plate-like, bestes with 

small scales, ventro-inner margin with thorn-like process, aedeagus rod-like, 

medially encircled by membranous structure. Females with papillae anales 
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large, somewhat quardrangular, apophyses posteriors longer than apophyses 

anteriors, ductus bursae tubular, corpus bursae small without cornuti. 

Type species:  

Acherontia atropos L. 

Distribution:   

Oriental and Australian region. 

Comparative notes:  

This genus is most closely related to genus Agrius Hübner in having body 

size usually large, head usually with dead marks but it can easily be separated 

from the same in having pronotum without U-shaped marks, in males uncus 

with narrowed apex, parameres with 2 or more spines at base, in females 

ductus bursae short and by the other characters as noted in the key and 

description. 
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Acherontia lachesis (Fabricius) 

(Figs. 183 - 190) 

Sphinx lachesis, Fabricius, 1798, Ent. Syst. Suppl.: 434. 

Acherontia morta, Hübner, 1822, Verz. bek. Schmett.: 140; Butler, 1877A, 

Trans. Zool. Soc. Lond., 9: 598; Moore, 1879A, Proc. Zool. Soc . Lond.: 

595; Butler, 1881A, Proc. Zool. Soc. Lond.: 613; Swinhoe, 1885A, 

Proc. Zool. Soc. Lond.: 290 ; 1886,: 435; 1890, : 164; Hampson, 1891, 

Illustr. Typ. Spec. Lep. Het. B. M., 8: 2 . 

Acherontia satanas, Boisduval, 1836, Spec. Gen. Lep., 1. 

Acherontia lethe, Westwood, 1848, Cab. Or. Ent.: 87. 

Acherontia circe, Moore, 1857, In. Horsf. & Moore, Cat. Lep. Ins. Mus. E. I. 

C.,1: 267. 

Acherontia lachesis, Moore, 1882, Lep. Ceylon, 2: 6; Hampson, 1892, Faun. 

Brit. Ind., Moths, 1: 67; Roths. and Jord., 1903, Revision of 

Sphingidae,:17; Jordan, 1911, In Seitz’s Macrolep. Faun. Pal.,2: 232; 

Seitz, 1928, In Seitz’ Macrolep., 10: 526; Mell,1922, Biol. u. System. 

der. Sudchin. Sphing.: 10.  

Acherontia styx, Swinhoe, 1884, Proc. Zool. Soc. Lond.: 513. 

Manduca lachesis , Kirby, 1892, Cat. Lep. Het., 1: 700.  
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Colouration:   

Body generally dark brown with distinct dead head mark on pronotum, 

white mark in female, thorax upper side marked with red hairs, some red hairs 

also present at the edge of skull mark, abdominal segments with laterally 

yellow bands. 

Head (fig. 184):  

Frons subroundly produced, proboscis short and stout, palpi with basal 

segment about equal to the second, third segment very short about 1/5th of the 

second. 

Fore wings (Fig. 185):  

Fore wings large slightly shorter than 2X the length of hind wings, 

anterior margin convex, posterior margin sinuated, outer margin sinuated with 

apical angle sub-rounded, veins R3 and R4 largely stalked anastomosing with R5 

and originating from upper angle of cell, M2 originates from lower angle of 

cell, Cu1 and Cu2 parallel to each other, two anal veins (1A and 2A) present. 

Hind wings (Fig. 186):  

Hind wings with anterior margin sinuated, posterior margin convex, outer 

margin slightly sinuated with apical angle rounded, veins Sc + R1 medially 

close to Rs but not meeting, Rs and M1 not stalked, anastomosing and 

originating from upper angle of cell, M2 and M3 parallel to each other, later 

originating from lower angle of cell, two anal veins (1A and 2A) present. 
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Male genitalia (Figs. 187 - 189):  

Tegumen (Fig. 187 and 188) somewhat oblongate, saccus moderate, bulb-

like without saccular process, uncus large, inwardly highly curved with acute 

apex, gnathos large semisclerotized, paramere large flipper-shaped besets with 

large scales, two spines- like process at ventro- basal margin and a crown 

shaped process at outer sub-basal margin, aedeagus (Fig. 189) rod-like, distally 

gradually narrowed, median portion enclose by membranous flap, dorsal 

membranous lobe without cornuti. 

Female genitalia (Fig. 190):  

Papillae anales large quadrangular besets with thick scales, apophyses 

posteriors with small process at base, about equal to the length of apophyses 

anteriors with apex blunt, ductus bursae short tube-like, corpus bursae balloon 

shaped cornuti. 

Total length:  

Wing expansion 100 – 132 mm. 

Material examined:  

Two males, Two females, Pakistan: Sindh; Malir, Punjab; Muree, Khyber 

Pukhtoon khwa; Changla gali, on light dated, 10-07-2008, 19-07-2010, leg. M. 

Faheem Younus and Zubair Ahmed, lodged at N.H.M.F.U.U.A.S.T. and 

Kamaluddin’s collection. 
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Comparative note:  

This species is most closely related to Acherontia styx Westwood in 

having maxillary palpi with basal segment about equal to second segment, in 

males uncus with narrowed apex and in females ductus bursae short but it can 

easily be separated from the same in having fore wings with veins R3 and R4 

largely stalked, hind wings with two anal veins, in males paramere with crown 

shaped spines at outer proximal margin, in females apex of papillae anales 

truncated and by the other characters as noted in the key and description. 
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 Fig.183 

 Fig. 183 

Acherontia lachesis 
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Acherontia styx Westwood 

(Figs. 191 - 198) 

Sphinx (Acherontia) styx, Westwood, 1848, Cab. Or. Ent.: 88; 

Acherontia styx, Moore,1865, Proc. Zool. Soc. Lond: 793(Bengal); 1882, Lep. 

Ceylon. 2: 7; Swinhoe, 1885A, Proc. Zool. Soc. Lond: 290; 1886, Proc. 

Zool. Soc. Lond.: 435; 1888, Journ. Bomb. Nat. Hist. Soc. 3: 119; 

Warren, 1888, Proc. Zool. Soc. Lond. 293; Hampson, 1892, Faun. Brit. 

Ind. Moths. 4: 67; Dudgeon, 1898, Jour. Bomb. Nat. Hist. Soc. 9: 406; 

Nurse, 1899, Jour. Bomb. Nat. Hist Soc. 12 : 513. 

Manduca styx, Kirby, 1892, Cat. Lep. Het.1: 700. 

Acherontia styx styx, Roths. and Jord., 1903, Revision of Sphinigidae: 23; 

Jordan, 1911, In Seitz’s Macrolep. Faun. pal. 2: 232; Seitz, 1928, In 

Seitz’s Macrolep. 10: 257; Scott, 1931, Journ. Bomb. Nat. Hist. Soc. 35: 

362 - 381, Bell and Scott, 1937, Faun. Brit. Ind. Moths. 5: 58; 

Colouration:  

Body generally dark colour with distinct dead head mark on pronotum, 

abdominal segments with laterally yellow bands. 

Head (Fig. 192): 

Frons sub rounded, proboscis short and stout, palpi with basal segment 

slightly shorter than second, third segment very minute about 1/5th of the 

second segment. 
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Fore wings (Fig. 193):  

Fore wings large about 1.5X the length of hind wings, anterior margin 

convex posterior margin sinuated, apical margin convex with apical angle 

acute, veins R4 & R5 largely stalked anastomosing with M1 and originating 

from upper angle of cell, M3 originating from lower angle of cell, Cu1 and Cu2 

parallel to each other, only one anal vein (1A) present forming fork at the base. 

Hind wings (Fig. 194):  

Hind wings with anterior margin convex, posterior margin sinuated, apical 

margin sinuated with apical angle sub-acute, veins Sc + R1 medially close to Rs 

but not meeting, Rs and M1 shortly stalked and originating from upper angle of 

cell, M2 and M3 parallel to each other, later originating from lower angle of 

cell, three anal veins (1A, 2A and 3A) present. 

Male genitalia (Figs. 195 - 197):  

Tegumen (Figs. 195 and 196) somewhat oval - shaped, saccus large bulb - 

like without saccular process, uncus large inwardly curved with acute apex, 

gnathos reduced membranous, paramere large rectangular shaped bestes with 

small scales, three spines- like process at ventro-basal margin, aedeagus (Fig. 

197) rod-like distally gradually narrowed, median portion enclosed by 

membranous flap. 

Female genitalia (Fig. 198):  

Papillae anales large quadrangular bestes with thick scales, apophyses 

posteriors narrowed longer than apophyses anteriors, lobus vaginalis 
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prominent, ductus bursae short tube - like, corpus bursae short spherical 

without cornuti. 

Total length:  

wing expansion 90 – 130 mm. 

Material examined:  

25 males, 28 females, Pakistan: Sindh: Karachi, Malir, Thatta, Punjab: 

Pindi, Islamabad, Lahore, Khyber Pukhtoon Khwa, Changla Gali, Kabal, on 

light dated 05-09-92, 08, 19-10-94, 05- 08, 08-09-96, 07-07, 07-08-97, 17-07-

2004, 10-07-2008, 17-07-2009, 19,21-07-2010, lodged at N.H.M.F.U.U.A.S.T. 

and Kamaluddińs collection. 

Comparative note:  

This species is most closely related to A. lachesis (Fabricius) in having 

general body shape and colouration and aedeagus rod-like and narrowed but it 

can easily be separated from the same in having fore wings with veins R4 and 

R5 largely stalked, hind wings with three anal veins, in males uncus slightly 

curved, gnathos wanting, in females apex of papillae anales sub-rounded and 

by the other characters as noted in the key and description. 
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 Fig. 191 

Acherontia styx 
 



 
 

256 
 

 
 

  



 
 

257 
 

 
 

  



 
 

258 
 

 
 

Genus: Agrius Hübner 

Agrius Hübner, 1819, Verz. bekantt. Schmett:140 

Diagnostic features: 

Body large, very stout, and heavily built, generally grey, fore wings 

brownish grey with white lunar shaped pathes, hind wings pale grey with broad 

fuscous bands, abdomen with narrow brown dorsal stripes, head with frons, 

sub-acutely produced, palpi with second segment much shorter than first, 

proboscis very long, strongly curved apically, antennae almost equal in width 

from base to apex in males and slightly clubbed in females, fore wings large, 

broad with apical angle acute, anterior margin somewhat straight, posterior 

margin sinuated, veins R3 and R4 largely stalked and originating with R5 from 

upper angle of cell, M2 originates from lower angle of cell, only one anal vein 

(1A) is present, hind wings shorter, about 2/3rd of the fore wings, veins Rs and 

M1 shortly stalked and originating from upper angle of cell, two anal veins (1A 

and 2A) present. 

Genitalia: 

Males with tegumen somewhat triangular shaped, saccus short triangular, 

uncus large inwardly curved beak-shaped, gnathos reduced, paramere broad, 

plate-like bestes with small scales, ventro-inner margin with single, spine-like 

process, aedeagus tubular, medially encircled by membranous structure, 

females with papillae anales large, somewhat quadrangular, apophyses 
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posterior about equal to the length of apophyses anteriores, ductus bursae large 

tubular, corpus bursae large with cornuti. 

Type species: 

Agrius convolvuli (L.) 

Distribution : 

Cosmopoltion. 

Comparative note: 

This genus is most closely related to genus Acherontia Laspeyres in 

having body size usually large, more than 90 mm but it can easily be separated 

from the same in having pronotum with inverted U-shaped markings, maxillary 

palpi with basal segment more than 3X the second, in males uncus with 

truncated apex, aedeagus short and thick, in females ductus bursae very large 

and by the other characters as noted in the key and description.  
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Agrius convolvuli (Linnaeus) 

(Figs. 199 -206) 

Sphinx convolvuli, Linnaeus, 1758, Syst. Nat., ed. 10: 490; Buckler,1887, 

Larvae  Brit. Bult. D. Moths. 22: 108. 

Sphinx abadonna, Fabricius, 1798, Suppl. Ent. Syst.: 435. 

Sphinx roseafasciata, Koch, 1865, Die Indo-austr. Lepid.-Faunen: 54. 

Sphinx pseudoconvolvuli, Schaufuss, 1870, Nunquam otiosus: 1: 15. 

Sphinx distans, Butler, in Richardson & Gray, Zool. Voy. Erebus and 

Terror.2(Insects): 30. 

Protoparce orientalis, Butler, 1877A, Trans. Zool. Soc. Lond.9: 609; Moore, 

1882, Lep. Ceylon,2: 5. 

Sphinx batatae, Christ, 1882, Mitt. Schweiz. Ent. Ges. 6: 346. 

Protoparce convolvuli, Hampson, 1892, Faun. Brit, Ind, Moths, 1: 103. 

Sphinx nigricans, Cannaviello, 1900, Bull. Soc. Ent. Ital. 32: 295. 

Herse convolvuli, Roths. and Jord., 1903, Revision of Sphingidae: 233. 

Agrius ichangensis, Tutt, 1904, Nat. Hist. Br. Lepid. 4: 333. 

Agrius javanensis, Tutt, 1904, Nat. Hist. Br. Lepid. 4: 333. 

Agrius tahitiensis, Tutt, 1904, Nat. Hist. Br. Lepid. 4: 333. 

Herse convolvuli convolvuli, Jordan, 1911, In Seitz’s Macrolep. Faun. Pal.: 

233; Mell, 1922, Biol, u. System. der. Sudchin. Sphing.: 22; Seitz, 1928, 
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In Seitz’s Macrolep. 10: 527; Bell and Scott, 1937, Faun. Brit. Ind. 

Moths, 5: 61- 65. 

Protoparce indica, Skell, 1913, Mitt. Münch. Ent. Ges. 4: 56. 

Colouration:  

Body generally grey colour, abdomen with a narrow brown dorsal stripes 

with lateral reddish-pink patches, fore wings with many light and dark grey 

markings, hind wings pale grey with median bands. 

Head (Fig. 200):  

Frons sub-roundly produced, proboscis very long, palpi with basal 

segment much longer than second, third segment very short and less than half 

the length of second segment. 

Fore wings (Fig. 201):  

Fore wings large about 1.5X of the hind wings, anterior margin slightly 

convex, posterior margin sinuated, apical margin wavey with apical angle 

acute, veins R4 and R5 largely stalked, anastomosing with M1 and originating 

from upper angle of cell, M2 originates from lower angle of cell , only one anal 

vein (1A) present, forming an elongated cell at the base. 

Hind wings (Fig. 202):  

Hind wings with anterior margin somewhat convex, posterior margin 

distinctly sinuated, apical margin convex with apical angle sub - acute, veins 

Sc+R1 medially close to Rs but not meeting, Rs and M1 shortly stalked and 
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originating from upper angle of cell, M2 and M3 parallel to each other, later 

originating from lower angle of cell, two anal veins (1A and 2A) present. 

Male genitalia (Figs. 203 - 205):  

Tegumen (Figs. 203 and 204) somewhat triangular shaped, saccus short, 

triangular shaped without saccular process, uncus moderate sized, curved with 

acute apex, beak-shaped, gnathos reduced membranous, paramere large, plate-

like bestes with small scales, one tooth-like process at ventro-basal margin, 

aedeagus (Fig. 205) tubular, median portion enclosed by membranous flap, 

membranous conjunctiva with two finger like lobes. 

Female genitalia (Fig. 206):  

Papillae anales large somewhat quadrangular beset with thick scales, 

apophyses posteriors narrowed with blunt apices about equal to the length of 

apophyses anteriors, later dilated at base and sharply pointed at apices, lobus 

vaginalis prominent, ductus bursae large tubular, corpus bursae bag-like with 

small sclerotized piece of cornuti. 

Total length:  

Wing expansion 80- 120 mm. 

Material examined:  

Twenty males, 20 females, Pakistan: Sindh Karachi, Malir, Khyber 

Pukhtoon Khwa; Kabal, Kalam, Swat, Punjab; Muree, on light, 04-11-88, 09-

01-92, 05-08-96, 16,19-07-2010, leg. S. Kamaluddin, M. Faheem Younus and 

Zubair Ahmed, lodged at N.H.M.F.U.U.A.S.T. and Kamaluddin’s collection. 
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Comprative note:  

This species is the only one species recorded from Oriental region and it 

can be separated from the others by its body shape, wing patterns, gnathos 

reduced membranous, paramere with one tooth-like process at ventro-basal 

margin, aedeagus medially enclosed by membranous flap, membranous 

conjunctiva with two finger-like lobes and by the other characters as noted in 

the key and description.  
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 Fig. 199 

 

  
Agrius convolvuli 
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BIODIVERSITY 

Presently 29-speceis belonging to 21-genera of three sub-families with 15 

new records are recorded form different localities of Pakistan and Azad 

Kashmir from south to northern areas viz. Acosmeryx anceus and Acosmeryx 

sericeus from Punjab (Angoori bagh); Cephonodes hylas, Sind (Karachi), 

Punjab (Ayub park, Muree) ; Daphnis nerii, Sind (Karachi: Safari Park), 

Baluchistan (Hub river) ;Deilephila elpenor, Sind ( Karachi ), Khyber 

Pukhtoon Khwa (Changla gali, Kalam), Azad Kashmir ( Rawlakot, Chak 

bazaar, Banjosa lake ) ; Deilephila rivularis, (Sind Karachi), Azad Kashmir; 

Gnathothlibus erotus, Hippotion rosetta, Pergesa acteus and Sataspes 

infernalis, Sind (Karachi); Hippotion celerio, Sind (Karachi, Tandojam); Hyles 

gallii, Sind (Karachi), Punjab (Muree), Khyber Pukhtoon Khwa (Changla gali), 

and Azad Kashmir (Pir Chinasi); Hyles livornica, Sind (Karachi), Punjab 

(Alipur); Macroglossum belis, Punjab (Muree), Khyber Pukhtoon Khwa 

Macrglossum nycteris, Punjab (Muree), Azad Kashmir (Pir Chinasi); 

Macroglossum stellatarum, Azad Kashmir (Pir Chinasi); Nephele hespera, 

Sind (Karachi), Khyber Pukhtoon Khwa (Mingora); Theretra alecto, Sind 

(Karachi), Punjab (Angoori Bagh), Khyber Pukhtoon Khwa (Kalam); Theretra 

oldenlandiae, Sind (Karachi), Punjab (Angoori Bagh), Khyber Pukhtoon Khwa 

(Changla gali); Clanidopsis exausta, Punjab (Nathia gali, Donga gali); Clanis 

deucalion, Punjab (Margalla Hills); Dolbina grisea, Azad Kashmir ; 

Leucophlebia lineata, Khyber Pukhtoon Khwa (Balakot), Azad Kashmir 

(Rawlakot, Banjosa Lake); Marumba dyras, Punjab (Nathia gali); Polyptychus 
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dentatus, Sind (Karachi), Punjab (Muree); Smerinthus kindermannii, Sind 

(Karachi), Khyber Pukhtoon Khwa (Chittral, Boony); Acherontia lachesis, 

Sind (Karachi), Punjab (Muree), Khyber Pukhtoon Khwa (Changla gali, 

Kabal); Acherontia styx, Sind (Karachi, Thatta, Mitthi), Punjab ( Lahore, Pindi, 

Islamabad ), Khyber Pukhtoon Khwa (Changla gali, Kabal); Agrius convolvuli, 

Sind (Karachi, Thatta), Punjab (Muree, Pindi), Khyber Pukhtoon Khwa (Kabal, 

Kalam, Swat, Karak).  

These species is recorded from the above mentioned localities in between 

the range of 21m to 5000m above sea level, the population are very high during 

April to August and very less recorded in December and January. The 

temperature varies during summer 17ºc to 49ºc and in winter -02ºc to 11ºc. 

Amount of precipitation between 800mm to 1500mm or sometime to about 

1700mm. Average humidity (mean) at 1200 UTC 41% to 61%. The dominant 

plants of these species in the above areas are Acacia jacquemonti, Acacia 

senegal, Albizzia lebbek, Allium cepa, Bombax malabaricum, Berberis lyceum, 

Brassica oleracea, Blepharis scindica, Cassia senna, Corchorus capsularis, 

Cordia obliqua, Clematis alpina, Dalbergia sissoo, Datura sp., Eleusine 

compressa, Euphorbia caducifolia, Grewia microcosm, Grewia terax, 

Gymnosporia royleana, Hibiscus abelmoschus, Helianthus sp., Indigofera sp., 

Ipomoea batatus, Jasminum sambace, Lablab niger, Lycopersicum esculentum, 

Nerium ordorum, Ncytanthes abortristis, Nicotiana tabacum, Oryza sativa, 

Petunia, Pinus gerardiana, Pinus roxuburghii, Potamogeton nodosus, Prunus 

cornuta, Prunus padus, Prosopis cineraria, Raphanus sativa, Rubia cordifolia, 
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Rumex hastatus, Saccharum sp., Salix sp., Salix tetrasperma, Salvadora 

oleoides, Sesamum indicum, Sesbania aegyptiaca, Solanum melongena, 

Solanum tuberosum, Strychnos nuxvomica, Tamarix dioica, Thuja orientalis, 

Triticum vulgare, Vinca rosea, Vitis lanceolaria, Vitis vinfera, Withenia 

somnifera, Zizyphus nummularia and Zizyphus juguba etc.  
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CHART SHOWING SPECIES DIVERSITY 

NAME OF SPECIES 
SPECIES 

CODE LOCALITIES 

Acomeryx anceus  1 Angoori Bagh 
Acosmeryx sericeus 2 Angoori Bagh 
Cephonodes hylas 3 Karachi, Ayub Park, Muree 
Daphnis nerii 4 Karachi, Baluchistan (Hub River) 
Deilephila elpenor 5 Karachi, Changla Gali, Kalam, Rawlakot, 

Banjosa  Lake 
Deilephila rivularis 6 Karachi, Banjosa Lake 
Gnathothlibus erotus 7 Karachi 
Hippotion celerio 8 Karachi, Tandojam 
Hippotion rosetta 9 Karachi 
Hyles gallii 10 Karachi, Muree, Changla Gali, Pir Chanasi 
Hyles livornica 11 Karachi, Ali pur 
Macroglossum belis  12 Karak, Kalam, Pir Chanasi 
Macroglossum nycteris  13 Muree, Pir Chanasi 
Macroglossum stellatarum 14 Pir Chanasi 
Nephele hespera 15 Karachi, Mingora 
Pergesa acteus  16 Karachi 
Theretra alecto 17 Karachi, Kalam, Angoori Bagh 
Theretra oldenlandiae 18 Karachi, Angoori Bagh, Chngla Gali 
Clanidopsis exausta 19 Nathia Gali, Donga Gali 
Clanis deucalion 20 Margalla Hills 
Dolbina grisea 21 Pir Chanasi 
Leucophelebia lineata 22 Balakot, Rawlakot, Banjosa Lake 
Marumba dyras 23 Nathia Gali 
Polyptychus dentatus 24 Karachi, Muree 
Sataspes infernalis 25 Karachi 
Smerinthus kindermannii 26 Karachi, Chitral, Boony 
Acherontia lachesis 27 Karachi, Muree, Changla Gali, Kabal 
Acherontia styx 28 Karachi,Thatta,Pindi,Isalmabad,Lahore,Kabal,

Changla Gali 
Agrius convolvuli 29 Karachi,Thatta,Kabal,Kalam,Swat,Karak, 

Muree,Pindi 
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CLADISTIC ANALYSIS 

CHARACTERS 

Body size (a):  

a0.  Body medium sized. 

a1.  Body stout and thick ( In all Sphingidae and Eupterotidae ).  

a2.  Body usually moderate or shorter, less than 90mm (Sataspes to 

Daphnis). 

a3.  Body usually large sized more than 90mm (Agrius and 

Acherontia).  

Head (b): 

b0.  Head usually heterocolourous. 

b1.  Head usually entire unicolourous (Sataspes to Daphnis).  

b2.  Head usually with dead marks (Agrius and Acherontia). 

Proboscis (c): 

c0.  Proboscis medium sized. 

c1.  Proboscis very weak (In all Eupterotidae). 

c2.   Proboscis strongly developed (In all Sphingidae). 

Antenna (d): 

d0.  Antennae filliform. 

d1.  Antennae pectinated (In all Eupterotidae). 
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d2.  Antennae fussiform, pointed at tip and always hooked. (In all 

Sphingidae). 

Vertex (e): 

e0 . Vertex entire, normal. 

e1.   Vertex convex (Hyles livornica). 

e2.  Vertex raised (Hyles gallii). 

Size of frons (f): 

f0.  Frons moderate sized. 

f1.  Frons short (Cephonodes to Daphnis). 

f2.  Frons very large (Macroglossum). 

f3.  Frons reduced (Pergesa acteus). 

Shape of frons (g): 

g0.  Frons entire not produced. 

g1.  Frons rounded or sub-rounded (Cephonodes to Daphnis). 

g2.  Frons well developed produced anteriad (Nephele to Daphnis). 

g3.  Frons anteriorly acutely produced (In all Macroglossinae).  

g4.  Frons about equal or slightly shorter than palpi (Macroglossum 

belis and M. stellatarum). 

g5.  Frons much shorter than palpi (Macroglossum nycteris).  

g6.  Frons sub-rounded not passing palpi (Acosmeryx sericeus). 
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g7.  Frons broad large passing palpi (Acosmeryx anceus) 

Basal segment / 2nd segment of palpi (h): 

h0 . Basal segment slightly shorter than 2nd 

h1.  Basal segment equal to 2nd (Nephele to Daphnis). 

h2.  Basal segment much shorter than 2nd (Pergesa acteus).  

h3.  Basal segment much longer than 2nd (Hippotion celerio). 

h4.  Basal segment more than 3X the 2nd (Agrius convolvuli). 

Direction of palpus (I): 

i0.  Palpus directed antero-laterad. 

i1.  Palpus directed upward (Acosmeryx to Daphnis). 

i2.   Palpus directed anteriad (Gnathothlibus). 

Shape of 2nd palpus segment (j): 

j0 . Second segment of palpus normal. 

j1.  Second segment of palpus narrowed (Dielephila elpenor).  

j2.   Second segment of palpus thick (Deilephila rivularis). 

Scales on Palpus (K) :  

ko.  First segment of palpus entire. 

k1.  First segment of palpus without scales on inner surface 

(Macroglossum to Daphnis). 
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k2 . First segment of palpus with scales on inner surface (Sataspes to 

Polyptychus). 

k3.  Palpi narrowed with outer area less scaled (Sataspes to 

Polyptychus) 

k4.  Palpi thick with outer area thickly scaled (Macroglossum to 

Daphnis)  

Third joint of palpus (l) :  

l0.  Third joint of palpi moderate. 

l1.   Third joint of palpi very minute covered with scales (In all 

Sphingidae).  

l2.   Third joint of palpi about 1/6th of the 2nd (Hippotion rosetta).  

l3.  T hird joint of palpi about 1/3rd of the 2nd (Hippotion celerio).  

Pronotum (m):  

m0.  Pronotum rough. 

m1. Pronotum entire without U-shaped marking (Acherontia).  

m2.  Pronotum with inverted U-shaped marking (Agrius). 

Frenulum (n): 

n0.  Frenulum absent. 

n1.  Frenulum present (In all Sphingidae and Eupteritidae).  

 



 
 

276 
 

 
 

Wings (o):  

o0.  Wings thickly scaled. 

o1.  Wings scaled (Gnathothlibus to Daphnis).  

o2.  Wings membranous devoid of scale (Cephonodes). 

Shape of fore wings (p): 

p0.   Fore wings moderate and broad.  

p1.  Fore wings large, narrowed and elongated (In all Sphingidae). 

Colour lining and fasciae on fore wings (q):  

q0.  Fore wings without linings or fasciae.  

q1.  Fore wings with horizontal linings (Acherontia to Daphnis). 

q2.  Fore wings with ventral fasciae from base to apex (Thretra to 

Deilephila). 

q3.  Fore wings with more than 3-transverse fasciae or without   

(Marumba to Smerinthinus). 

q4.  Fore wings with 3- transverse fasciae (Polyptychus dentatus). 

q5.  Fore wings with pink band on costal margin (Leucophlebia

 lineata) 

q6.  Fore wings with 4- irregular cross bands (Clanidopsis exausta). 

Veins of fore wings (r):  

r0.  Fore wings with many veins.  
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r1.  Fore wings with 9-veins (Leucophlebia and Clanidopsis). 

r2.   Fore wings with 10/11-veins (Clanis and Polyptychus). 

r3.   Fore wings with 12-veins (Theretra alecto).  

r4.   Fore wings with 11-veins (Smerinthus kindermannii). 

r5.   Fore wings with 10-veins (Marumba dyras). 

Posterior margin of fore wings (s): 

s0.  Posterior margin of fore wings always straight. 

s1.  Posterior margin of fore wings convex or straight (Leucophlebia 

and Clanidopsis). 

s2.  Postrior margin of fore wings distinctly sinuated (Clanis to 

Polyptychus). 

Apical margin of fore wings (t):  

t0.  Fore wings with apical margin straight. 

t1.   Fore wings with apical margin convex (Pergesa to Daphnis).  

t2.  Apical margin of fore wings crenulated (Marumba to 

Polyptychus).  

t3.  Fore wings with apical margin distinctly sinuated (Acosmeryx). 

t4.  Apical margin of fore wings entire (Clanis deucalion). 

Apical angle of fore wings (u):  

u0.  Fore wings with apical angle broad. 
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u1.  Fore wings with apical angle sub-rounded (Hyles).  

u2.  Fore wings with apical angle sub-acute (Deilephila). 

Veins R2 and R3 of fore wings (v):  

v0.  Fore wings with veins R2 and R3 anastomosing. 

v1.  Fore wings with veins R2 and R3 separated (Thretra to Daphnis). 

v2.  Fore wings with veins R2 and R3 largely stalked (Gnathothlibus 

erotus). 

Veins R3 and R4 of fore wings (w):  

w0.  Fore wings with veins R3 and R4 anastomosing. 

w1.  Fore wings with veins R3 and R4 shortly stalked (Macroglossum 

belis).  

w2.  Fore wings with veins R3 and R4 largely stalked (Macroglossum 

stellatarum). 

w3.  Fore wings with veins R3 and R4 very largely stalked (Hippotion 

celerio).  

w4.  Fore wings with veins R3 and R4 stalked and further stalked with 

R5 and originating from upper angle of cell (Nephele).  

w5.  Fore wings with veins R3 and R4 largely stalked further stalked 

with R5 and originating from upper angle of cell (Daphnis). 

Fore wings with veins R4 and R5 (x):  
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x0.  Fore wings with veins R4 and R5 originating`from above upper 

angle of cell. 

x1.  Fore wings with veins R4 and R5 largely stalked (Acherontia 

styx).  

x2.  Fore wings with veins R5 directly originates from upper angle of 

cell (Hyles gallii). 

x3.  Fore wings with veins R5 originates from upper angle of cell by 

stalk (Hyles livornica). 

Anal veins of fore wings (y):  

y0.  Fore wings with 3-anal veins. 

y1.  Fore wings with 2-anal veins (Hippotion).  

y2.  Fore wings with 1-anal vein (Hyles to Deilephila).  

Colouration of hind wings (z): 

z0.  Hind wings without any markings. 

z1.  Hind wings with or without bands (Acosmeryx to Daphnis).  

z2.  Hind wings with rosaceous or ochraceous basal patch (Thretra to 

Deilephila). 

z3.  Hind wings with sub-apical margin brown (Deilephila). 

z4.  Hind wings with sub-apical margin black (Hyles). 

Apical margin of hind wings (za):  
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za0.  Hind wings with apical margin straight. 

za1.  Hind wings with apical margin convex or sinuated (Pergesa to 

Daphnis). 

za2.  Hind wings with apical margin sinuated (Leucophlebia to 

Polyptychus). 

za3.  Hind wings with apical margin somewhat convex (Nephele). 

za4.  Hind wings with apical margin convex (Dolbina grisea). 

za5.  Hind wings with apical margin distinctly sinuated (Daphnis). 

Hind wings with anal angle (zb):  

zb◦.  Hind wings with anal angles not prominent. 

zb1.  Hnd wings with anal angles rounded (Hippotion to Dielephila).  

zb2.  Hind wings with anal angle distinctly lobed (Theretra).  

Number of veins in hind wings (zc): 

zc◦.  Hind wings with more than 9-veins. 

zc1.  Hind wings with 9-veins (Theretra alecto).  

zc2. Hind wings with 8-veins (Theretra oldenlandiae). 

Anal veins on hind wings (zd):  

zd◦.  Hind wings with more than 3-anal veins. 

zd1.  Hind wings with 2 or 3 anal veins (Marumba to Polyptychus). 

zd2.  Hind wings with 2-anal veins (Hyles to Deilphila).  
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zd3.  Hind wings with 1 or 2-anal veins (Theretra to Daphnis). 

zd4.  Hind wings with 3-anal veins (Gnathothlibus). 

zd5.  Hind wings with only 1- anal vein (Clanis). 

Position of anal veins in hind wings (ze):  

ze0.  Hind wings with both anal veins stalked. 

ze1.  Hind wings with both anal veins wide apart (Dolbina to 

Polyptychus).  

ze2.  Hind wings with anal veins meeting at base (Sataspes). 

Position of Sc + R1 on hind wings (zf):  

zf0.  Hind wings with Sc + R1 close to costal margin. 

zf1. Hind wings with Sc + R1 connected with cell by cross vein (In all 

Sphingidae). 

zf2.  Hind wings with Sc + R1 parallel to Rs (Deilephila).  

zf3.  Hind wings with Sc + R1 unite with Rs directly or by cross vein 

(Hyles). 

zf4.  Hind wings with Sc + R1 wide apart (Acosmeryx sericeus).  

zf5.  Hind wings with Sc + R1 fused with Rs (Hyles gallii). 

zf6.  Hind wings with Sc + R1 separated from Rs (Leucophlebia). 

zf7.  Hind wings with Sc + R1 unite with Rs by cross vein 

(Polyptychus). 
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zf8.  Hind wings with Sc + R1 largely stalked with Rs (Clanidopsis). 

zf9.  Hind wings with veins Sc + R1 anastomosing with Rs and 

originating from upper angle of cell (Acosmeryx anceus). 

Position of veins Rs and M1 on hind wings (zg): 

zg0.  Hind wings with veins Rs and M1 wide apart. 

zg1.  Hind wings with veins Rs & M1 anastomosing (Hippotion 

celerio).  

zg2.  Hind wings with veins Rs & M1 stalked (Hippotion rosetta).  

zg3.  Hind wings with Rs & M1 originating from upper angle of cell. 

(Acosmeryx sericeus). 

Position of veins M3 and Cu1 on hind wings (zh):  

zh0.  Hind wings with veins M3 and Cu1 parallel to each other. 

zh1.  Hind wings with veins M3 & Cu1 wide apart (Gnathothlibus to 

Daphnis) 

zh2.  Hind wings with veins M3 & Cu1 wide apart only M3 originating 

from lower angle of cell (Macroglossum belis & M. stellatarum). 

zh3.  Hind wings with veins M3 & Cu1 anastomosing and originating 

from lower angle of cell (Macroglossum nycteris). 

Abdomen (zi ): 

zi0.  Abdomen narrowed. 

zi1.  Abdomen stout and thick (In all Sphingidae & Eupterotidae). 
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zi2.  Abdomen distally narrowed without tuft of hairs (Dolbina to 

Polyptychus). 

zi3.  Apex of abdomen broad (In all Eupterotidae). 

zi4.  Abdomen with median vertical dark-line (Dolbina grisea).  

zi5.  Abdomen distinctly broad with tuft of hairs (Sataspes infernalis). 

Symmetry of paramere (zj):  

Zj0.    Paramere simple and asymmetrical. 

zj1.  Paramere symmetrical with process (Gnathothlibus to Daphnis). 

zj2.  Paramere asymmetrical (Cephonodes).  

Shape and structure of paramere (zk):  

zk0.  Paramere entire. 

zk1.  Paramere unilobed (Dolbina to Polyptychus). 

zk2.  Apex of paramere rounded without spine (Leuco[phlebia & 

Clanidopsis). 

zk3.  Apex of paramere very wide & spinose at base (Clanis to 

Polyptychus). 

zk4.  Apex of paramere broadly rounded (Hyles livornica). 

zk5.  Apex of paramere narrowed (Hyles gallii). 

zk6.  Paramere distally divided (Sataspes infernalis). 
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zk7.  Apex of paramere broad with a spine-like process at outer basal 

margin (Theretra oldenlandiae). 

zk8.  Apex of paramere narrowed with a spine-like process at inner 

margin (Theretra alecto) 

Hairs on paramere (zl): 

zl0.  Paramere without hairs. 

zl1.  Paramere besets with hairs (Deilephila rivularis). 

zl2.  Paramere besets with large hairs and setae (Deilephila elpenor). 

Frictional scales on paramere (zm): 

zm0.  Paramere without frictional scales. 

zm1.  Paramere with 2 or 3-frictional scales at inner apical margin. 

(Hippotion to Deilephila) 

zm2.  Paramere with 2-friction scales (Hippotion rosetta). 

zm3.  Paramere with 3-friction scales (Hippotion celerio). 

Process on paramere (zn): 

zn0.  Paramere entire and smooth. 

zn1.  Paramere with thorn-like or dentated process at inner margin 

(Pergesa to Daphnis). 

zn2.  Paramere with two or more spines at base (Acherontia). 

zn3.  Paramere with an Axe-shaped process at base (Acosmeryx). 



 
 

285 
 

 
 

zn4.  Paramere with curved process at base (Nephele). 

zn5.  Paramere with sclerotized serrated plate (Daphnis). 

Process at margins of paramere (zo): 

zo0.  Paramere entire without process. 

zo1.  Paramere with one or without any process at inner margin 

(Leucophlebia to Polyptychus). 

zo2.  Paramere with thorn-like process at inner basal margin 

(Macroglossum nycteris). 

zo3.  Large sickle shaped process at ventro-outer margin of paramere 

(Marumba). 

zo4.  Large blunt process at ventro-outer margin of paramere 

(Smerinthus)  

zo5.  Paramere with 3-tooth like process at inner apical margin 

(Dolbina). 

zo6.  Paramere with club-shaped apex of thorn-like process 

 (Macroglossum stellatarum). 

zo7.  Paramere with narrowed apex of thorn-like process 

(Macroglossum belis). 

zo8.  Paramere with cross shaped spines at outer proximal margin 

(Acherontia lachesis). 

Uncus (zp): 
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zp0  Uncus simple broad. 

zp1.  Uncus unilobed (Hyles to Deilephila). 

zp2.  Uncus bilobed (Canidopsis exausta). 

zp3.  Uncus bifurcated (Marumba dyras). 

Length of uncus and gnathos (zq): 

zq0  Uncus equal to gnathos. 

zq1.  Uncus slightly longer than gnathos (Macroglossum belis & M. 

stellatarum). 

zq2.  Uncus much longer than gnathos (Macroglossum nycteris). 

Shape of uncus (zr): 

zr0 Uncus straight. 

zr1.  Uncus simple slightly curved (Gnathothlibus to Daphnis). 

zr2.  Uncus slightly curved (Acherontia styx). 

zr3.  Uncus curved beak-shaped (Cephonodes hylas). 

Margin of uncus (zs): 

zs0.  Outer and inner margin of uncus straight. 

zs1.  Uncus with outer margin convex inner margin concave (Daphnis 

nerii). 

zs2.  Uncus with outer and inner margin sinuated (Nephele). 

Apex of uncus (zt): 
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zt0.  Uncus with blunt apex. 

zt1.  Uncus with narrowed apex (Acherontia). 

zt2. Apex of uncus sharply pointed (Hyles livornica). 

zt3.  Truncated with apex (Agrius). 

Gnathos (zu): 

zu0  Gnathos broad and entire. 

zu1.  Gnathos narrowed entire (Deilephila elpenor). 

zu2. Gnathos with inner apical margins dentated (Macroglossum 

stellatarum). 

zu3.  Gnathos broad with dentitions on inner apical margin (Deilephila 

rivularis). 

Saccus (zv): 

zv0.  Saccus reduced. 

zv1. Saccus u-shaped proximally dilated (Hippotion to Deilephila). 

zv2.  Saccus V- or U-shaped (Gnathothlibus to Daphnis). 

zv3.  Saccus V-shaped, proximally narrowed (Theretra). 

zv4.  Saccus globular (Cephonodes hylas). 

zv5.  Saccus proximally with prominent lobe (Dolbina grisea). 

Aedeagus (Theca) (zw): 

zw0  Simple without thecal appendage. 



 
 

288 
 

 
 

zw1.  Aedeagus rod-like and narrowed (Acherontia). 

zw2.  Aedeagus short and thick (Agrius). 

zw3.  Aedeagus with plate-like thecal appendage (Clanidopsis exausta). 

zw4.  Aedeagus with theca bifurcated (Leucophlebia lineata). 

zw5.  Theca enclosed medially by membrane (Acosmeryx anceus). 

zw6.  Theca with beak-shaped thecal appendage (Polyptychus 

dentatus). 

zw7.  Aedeagus with crenulated thecal appendage (Hippotion rosetta). 

Membranous conjunctival appendage (zx): 

zx0.  Membranous conjunctiva simple without appendages. 

zx1.  Entire or small appendage (Cephonodes to Daphnis). 

zx2.  One pair of large rod-like appendage (Macroglossum). 

zx3.  Thread like membranous conjunctival lobe (Sataspes). 

zx4.  Membranous conjunctival lobe with two group of dot-like cornuti 

(Smerinthus). 

zx5.  Membranous conjunctival lobe with 3-dentated cornuti 

(Deilephila rivularis). 

zx6.  Membranous conjunctival lobe with one group of dot-like cornuti 

and a pair of small hook-like appendage (Marumba dyras). 
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zx7.  Membranous conjunctival lobe with dot-like cornuti and a pair of 

antennae shaped appendage (Leucophlebia lineata).  

zx8. Membranous conjunctival lobe with cornuti distally two small, 

two large horn-like lobe (Clanidopsis exausta). 

Papillae anales (zy): 

zy0  Papillae anales large simple. 

zy1.  Papillae anales moderate (Theretra to Daphnis). 

zy2.  Papillae anales large rectangular shaped (Gnathothlibus erotus). 

zy3.  Papillae anales trapaezoid shaped (Nephele hespera).  

zy4.  Papillae anales with posterior margin convex (Hyles gallii). 

zy5.  Papillae anales sub-rounded (Acherontia styx). 

zy6.  Papillae anales with posterior margin sinuated (Hyles livornica). 

zy7.  Papillae anales truncated (Acherontia lachesis). 

zy8.  Papillae anales with sclerotized process at dorsal side (Clanis 

deucalion). 

Apophysesses (zz):  

zz0 Apex of both apophysesses pointed and moderate sized. 

zz1.  Apex of apophyses anteriors dilated (Hyles gallii). 

zz2.  Apex of apophyses anteriors moderate club-shaped (Pergesa 

acteus). 
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zz3.  Both apophysesses very large with apex club-shaped 

(Gnathothlibus). 

zz4.  Apex of apophyses anteriors pointed (Nephele hespera). 

zz5.  Apex of apophyses anteriors truncated (Daphnis nerii). 

Ductus bursae (zza): 

zza0 Ductus bursae short and narrowed. 

zza1.  Ductus bursae straight (Marumba and Smerinthus). 

zza2.  Ductus bursae twisted distally dilated (Polyptychus dentatus). 

zza3.  Ductus bursae short (Gnathothlibus). 

zza4.  Ductus bursae short and broad (Theretra alecto). 

zza5.  Ductus bursae elongated and narrowed (Theretra oldenlandiae). 

Corpus bursae (zzb): 

zzb0  Corpus bursae short. 

zzb1.  Corpus bursae large balloon-shaped wiith cornuti (Gnathothlibus 

to Daphnis). 

zzb2.  Corpus bursae with usually elongated cornuti (Theretra to 

Daphnis). 

zzb3.  Corpus bursae moderate proximally straight (Nephele to 

Daphnis). 
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zzb4.  Corpus bursae with U-shaped and many dot-like cornuti (Clanis 

deucalion). 

zzb5.  Corpus bursae bifurcated with large cornuti (Theretra 

oldenlandiae). 

zzb6.  Corpus bursae large proximally hook-shaped (Pergesa acteus). 
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CHARACTER STATES 

Body size (a): 

Body stout and thick in all Sphingids and Eupterotids shows their 

synapomorphic condition (a1). In Sataspes, Dolbina, Leucophlebia, 

Clanidopsis, Clanis, Marumba, Smerinthus, Polyptychus, Macroglossum, 

Cephonodes, Gnathothlibus, Theretra, Hippotion, Hyles, Deilephila, 

Acosmeryx, Pergesa, Nephele and Daphnis the body usually moderate or 

shorter, less than 90 mm, shows their derived synapomorphic state (a2). The 

body usually large sized more than 90mm in Agrius and Acherontia shows their 

more derived synapomorphic condition (a3). 

Head (b):  

Head usually entire and unicolourous from Sataspes to Daphnis shows 

their synapomorphic condition (b1). In Agrius and Acherontia the head is 

usually with dead marks shows their derived synapomorphic condition (b2). 

Probosics (c):  

Probosics very weak in all Eupterods shows their synapomorphic 

condition (c1). In all Sphingids proboscis is strongly developed shows their 

derived synapomorphic characters (c2). 

Antenna (d):  

Antennae pectinated in all the representatives of the family Eupterotidae 

shows their synapomorphic condition (d1). In all the representatives of the 
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family Sphingidae the antennae fussiform, pointed at tip and always hooked 

shows their derived synapomorphic condition (d2). 

Vertex (e):  

Vertex convex in Hyles livornica shows its synapomorphic condition (e1). 

In Hyles gallii vertex is raised shows its derived synapomorphic condition (e2). 

Size of frons (f):  

Frons short from Cephonodes to Daphnis shows their synapomorphic 

condition (f1). The frons very large in Macroglossum shows its derived 

synapomorphic condition (f2). In Pergesa acteus the frons is reduce shows its 

autapomorphic condition (f3). 

Shape of frons (g):  

Frons rounded or sub-rounded from Cephonodes to Daphnis shows their 

synapomorphic state (g1). In Nephele hespera and Daphnis nerii frons well 

developed produced anteriad shows their derived synapomorphic condition 

(g2). The frons anteriorly acutely produced in Macroglossum belis, M. nycteris, 

and M. stellatarum shows their more derived synapomorphic condition (g3). In 

M. belis and M. stellatarum the frons is about equal or slightly shorter than 

palpi shows their specially derived synapomorphic condition (g4). Frons much 

shorter than palpi in Macroglossum nycteris shows its autapomorphic condition 

(g5). In Acosmeryx sericeus the frons is sub-rounded but not passing palpi 

shows its derived autapomorphic condition (g6). The frons is broad large and 



 
 

294 
 

 
 

passing palpi in Acosmeryx anceus shows its more derived autapomorphic 

condition (g7). 

Basal segment versus 2nd segment of palpi (h):  

The basal segment of palpi equal to 2nd segment from Nephele to Daphnis 

shows their synapomorphic condition (h1). In Pergesa acteus the basal segment 

of palpi much shorter than 2nd segment shows its autapomorphic condition (h2). 

The basal segment of palpi much longer than 2nd segment in Hippotion celerio 

shows its derived autapomorphic condition (h3). In Agrius convolvuli the basal 

segment of palpi more than 3X the 2nd segment shows its more derived 

autapomorphic condition (h4). 

Direction of palpus (i):  

The palpus directed upward from Acosmeryx to Daphnis shows their 

synapomorphic condition (i1). In Gnathothlibus erotus the palpus directed 

anteriad shows its autapomorphic condition (i2). 

Shape of 2nd palpus segment (j):  

Second segment of palpus narrowed in Deilephila elpenor shows its 

autapomorphic condition (j1). In Deilephila rivularis the second segment of 

palpus thick shows its derived autapomorphic state (j2). 

Scales on palpus (k):  

First segment of palpus without scaled on inner surface from 

Macroglossum to Daphnis shows their synapomorphic condition (k1). In 

Sataspes to Polyptychus the first segment of palpus with scaled on inner 
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surface shows their derived synapomorphic condition (k2). Palpi narrowed with 

outer area less scaled in Sataspes to Polyptychus shows their more derived 

synapomorphic condition (k3). In Macroglossum to Daphnis the palpi thick 

with outer area thickly scaled shows their specially derived synapomorphic 

state (k4). 

Third joint of palpus (l):  

Third joint of palpi very minute covered with scales in all the 

representatives of the family Sphingidae shows their synapomorphic condition 

(l1). In Hippotion celerio the third joint of palpi about 1/3rd the length of second 

segment shows its autapomorphic condition (l2). The third joint of palpi about 

1/6th the length of second segment in Hippotion rosetta shows its derived 

autapomorphic state (l3). 

Pronotum (m):  

Pronotum entire without U-shaped markings in species of Acherontia 

shows their synapomorphic condition (m1). In Agrius convolvuli the pronotum 

with inverted U-shaped markings shows its autapomorphic state (m2). 

Frenulum (n): 

The frenulum present in all the representatives of the family Sphingidae 

and Eupterotidae shows their synapmorphic condition (n1). 
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Wings (o):  

Both wings scaled in Gnathothlibus to Daphnis shows their 

synapomorphic condition (o1). In Cephonodes hylas the wings are membranous 

devoid of scales shows its autapomorphic condition (o2). 

Shape of fore wings (p):  

Fore wings large, narrowed and elongated in all the representatives of the 

family Sphingidae shows their synapomorphic condition (p1). 

Colour and lining on fore wings (q): 

Fore wings with horizontal linings from Acosmeryx to Daphnis shows 

their synapomorphic condition (q1). In Theretra to Deilephila the fore wings 

with ventral fasciae from base to apex shows their derived synapomorphic 

condition (q2). The fore wings with more than 3-fasciae or sometimes without 

fasciae from Marumba to Smerinthus shows their more derived synapomorphic 

condition (q3). In Polyptychus dentatus fore wings with three transverse fasciae 

shows its autapomorphic condition (q4). In Leucophlebia lineata the fore wings 

with pink band on costal margin shows its derived autapomorphic condition 

(q5). The fore wings with four irregular cross bands in Clanidopsis exausta 

shows more derived autapomorphic condition (q6). 

Veins of fore wings (r): 

Fore wings with 9-veins from Leucophlebia and Clanidopsis shows their 

synapomorphic condition (r1). In Clanis, Marumba, Smerinthus and 

Polyptychus the fore wings with 10 or 11- veins shows their derived 
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synapomorphic condition (r2). The fore wings with Theretra alecto shows its 

autapomorphic condition (r3). In Smerinthus kindermannii the fore wings with 

11-veins shows its derived autapomorphic condition (r4). The fore wings with 

10- veins in Marumba dyras shows its more derived autapomorphic condition 

(r5). 

Posterior margin of fore wings (s): 

Posterior margin of fore wings convex or straight in Leucophlebia and 

Clanidopsis shows their synapomorphic condition (s1). In Clanis, Marumba, 

Smerinthus and Polyptychus the posterior margin of fore wings distinctly 

sinuated shows their synapomorphic condition (s2). 

Apical margin of fore wings (t): 

Fore wings with apical margin convex from Pergesa to Daphnis shows 

their synapomorphic condition (t1). In Marumba, Smerinthus and Polyptychus 

the apical margin of fore wings crenulated shows their derived synapomorphic 

condition (t2). The apical margin of fore wings distinctly sinuated in both 

species of Acosmeryx shows their derived synapomorphic condition (t3). In 

Clanis deucalion the apical margin of fore wings entire shows its 

autapomorphic condition (t4). 

Apical angle of fore wings (u):  

Apical angle of fore wings sub-rounded in both species of Hyles shows 

their synapomorphic condition (u1). In both species of Deilephila the apical 
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angle of fore wings sub-acute shows their derived synapomorphic condition 

(u2). 

Veins R2 and R3 of fore wings (v): 

Fore wings with veins R2 and R3 are separated from Theretra to Daphnis 

shows their synapomorphic condition (v1). In Gnathothlibus erotus the fore 

wings with veins R2 and R3 largely stalked shows its autapomorphic condition 

(v2). 

Fore wings with veins R3 and R4 (w): 

Fore wings with veins R3 and R4 shortly stalked in Macroglossum belis 

shows its autapomorphic condition (w1). In Macroglossum stellatarum the fore 

wings with veins R3 and R4 largely stalked shows its derived autapomorphic 

condition (w2). Fore wings with veins R3 and R4 very largely stalked in 

Hippotion celerio shows its more derived autapomorphic condition (w3). In 

Nephele hespera the fore wings with veins R3 and R4 stalked and further 

stalked with R5 and originating from upper angle of cell shows its specially 

derived autapomorphic condition (w4). The fore wings with veins R3 and R4 

largely stalked with R5 and originating from upper angle of cell shows its 

specially more derived autapomorphic conditions (w5). 

Fore wings with veins R4 and R5 (x): 

Fore wings with veins R4 or R5 originates from above upper angle of cell 

in Acherontia styx shows its autapomorphic condition (x1). In Hyles gallii the 

fore wings with veins directly originates from upper angle of cell shows its 
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derived autapomorphic condition (x2). The fore wings with veins R5 originates 

from upper angle of cell by stalk in Hyles livornica shows its more derived 

autapomorphic condition (x3). 

Anal veins of fore wings (y): 

Fore wings with two anal veins in Hippotion celerio and H. rosetta shows 

their synapomorphic condition (y1). In Hyles gallii, H. livornica, Deilephila 

elpenor and D. rivularis the fore wings with simple anal vein shows their 

derived synapomorphic condition (y2). 

Colouration of hind wings ( z ): 

Hind wings with or without bands from Acosmeryx to Daphnis shows 

their synapomorphic condition (z1). In Theretra to Deilephila the hind wings 

with rosaceous or ochraceous basal patch shows their derived synapomorphic 

condition (z2). Hind wings with sub-apical margin brown in Deilephila elpenor 

and D. rivularis shows their more derived synapomorphic condition (z3). In 

Hyles gallii and H. livornica the hind wings with sub-apical margin black 

shows specially derived synapomorphic condition (z4). 

Apical margin of hind wings (za):  

Hind wings with apical margin convex in Pergesa to Daphnis shows their 

synapomorphic condition (za1). In Leucophlebia to Polyptychus the hind wings 

with apical margin sinuated shows their derived synapomorphic condition 

(za2). Hind wings with apical margin somewhat convex in Nephele hespera 

shows its autapomorphic condition (za3). In Dolbina gresia the hind wings with 
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apical margin broadly convex shows its derived autapomorphic condition (za4). 

The hind wings with apical margin distinctly sinuated shows its more derived 

autapomorphic condition (za5). 

Hind wings with anal angles (zb):  

Hind wings with anal angle rounded in Hippotion to Deilephila shows 

their synapomorphic condition (zb1). In the both species of the genus Theretra 

the hind wings with anal angles distinctly lobed shows their derived 

synapomorphic condition (zb2).  

Number of veins in hind wings (zc): 

The hind wings with 9-veins in Theretra alecto shows its autapomorphic 

condition (zc1). In Theretra oldenlandiae the hind wings with 8-veins shows its 

derived autapomorphic condition (zc2). 

Anal veins on hind wings ( zd ):  

Hind wings with one or two anal veins in Theretra to Daphnis shows their 

synapomorphic condition (zd1). In Hyles to Deilephila the hind wings with two 

anal veins shows their derived synapomorphic condition (zd2). Hind wings with 

two to three anal veins in Marumba to Polyptychus shows their more derived 

synapomorphic condition (zd3). In Gnathothlibus erotus the hind wings with 

three anal veins shows its autapomorphic condition (zd4). The hind wings with 

only one anal veins in Clanis deucalion shows its derived autapomorphic 

condition (zd4). 
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Position of anal veins in hind wings (ze): 

Hind wings with both anal veins wide apart in Dolbina to Polyptychus 

shows their synapomorphic condition (ze1). In Sataspes infernalis the hind 

wings with anal veins meeting at base shows its autapomorphic condition (ze2). 

Position of Sc + R1 on hind wings (zf):  

Hind wings with Sc + R1 connected with cell by cross veins in all the 

representatives of the family Sphingidae shows their synapomorphic condition 

(zf1). In Deilephila elpenor and D. rivularis the hind wings with Sc + R1 

parallel to Rs shows their derived synapomorphic condition (zf2). Hind wings 

with Sc + R1 unite with Rs directly or by cross veins in Hyles gallii and H. 

livornica shows their more derived synapomorphic condition (zf3). In 

Acosmeryx sericeus the hind wings with Sc + R1 wide apart shows its 

autapomorphic condition (zf4). The hind wings with Sc + R1 fused with Rs in 

Hyles gallii shows its derived autapomorphic condition (zf5). In Leucophlebia 

lineata the hind wings with Sc + R1 separated from Rs shows its more derived 

autapomorphic condition (zf6). The hind wings with Sc + R 1 unite with Rs by 

cross veins in Polyptychus dentatus shows its special autapomorphic condition 

(zf7). In Clanidopsis exausta the hind wings with Sc + R1 largely stalked with 

Rs shows its specially derived autapomorphic condition (zf8). The hind wings 

with veins Sc + R1 anastomosing with Rs and originating from upper angle of 

cell in Acosmeryx anceus shows its specially more derived autapomorphic 

condition ( zf9 ).  
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Position of veins Rs and M1 on hind wings (zg): 

Hind wings with veins Rs and M1 anastomosing in Hippotion celerio 

shows its autapomorphic condition (zg1). In Hippotion rosetta the hind wings 

with veins Rs and M1 stalked shows its derived autapomorphic condition (zg2). 

The hind wings with Rs and M1 originating from upper angle of cell in 

Acosmeyx sericeus shows its more derived autapomorphic condition (zg3). 

Position of veins M3 and Cu1 on hind wings (zh):  

Hind wings with veins M3 and Cu1 wide apart from Gnathothlibus to 

Daphnis shows their synapomorphic condition (zh1). In Macroglossum belis 

and M. stellatarum the hind wings with veins M3 and Cu1 wide apart only M3 

originating from lower angle of cell shows its derived synapomorphic condition 

(zh2). The hind wings with veins M3 and Cu1 anastomosing and originating 

from lower angle of cell in Macroglossum nycteris shows its autapomorphic 

condition (zh3). 

Abdomen (zi):  

Abdomen stout and thick in all the representatives of the family 

Sphingidae and Eupterotidae shows their synapomorphic condition (zi1). In the 

species of genera Dolbina to Polyptychus the abdomen distinctly narrowed 

without tuft of hairs shows derived synapomorphic condition (zi2). The apex of 

abdomen broad in all the representatives of Eupterotidae shows their more 

derived synapomorphic condition (zi3). In Dolbina gresia the abdomen with 

median vertical dark line shows its autapomorphic condition (zi4). Abdomen 
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distinctly broad with tuft of hairs in Sataspes infernalis shows its derived 

autapomorphic condition (zi5). 

Symmetry of paramere ( zj ):  

Paramere symmetrical with process in the representatives of the genera 

Gnathothlibus to Daphnis shows their synapomorphic condition (zj1). In 

Cephonodes hylas the paramere are asymmetrical shows its autapomorphic 

condition (zj2). 

Shape and structure of paramere (zk):  

Paramere unilobed in the representatives of the genera Dolbina to 

Polyptychus shows their synapomorphic condition (zk1). In Leucophlebia 

lineata and Clanidopsis exausta the apex of paramere rounded without spine 

shows their derived synapomorphic condition (zk2). Apex of paramere very 

wide and spinose at base in the representatives of the genera Clanis to 

Polyptychus shows their more derived synapomorphic condition (zk3). In Hyles 

livornica the apex of paramere narrowed shows its autapomorphic condition 

(zk4). The apex of paramere narrowed in Hyles gallii shows its derived 

autapomorphic condition (zk5). In Sataspes infernalis the paramere distally 

divided shows its more derived autapomorphic condition (zk6). Apex of 

paramere broad with a spine-like process at outer basal margin in Theretra 

oldenlandiae shows its specially derived autapomorphic condition (zk7). In 

Theretra alecto the apex of paramere narrowed with a spine-like process at 

inner margin shows its specially more derived autapomorphic condition (zk8).  
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Hiars on paramere (zl):  

Paramere besets with hairs in Deilephila rivularis shows its 

autapomorphic condition (zl1). In Deilephila elpenor the paramere besets with 

large hairs and setae shows its derived autapomorphic condition (zl2). 

Frictional scales on paramere (zm): 

Paramere with two or three frictional scales at inner apical margin in the 

representatives of the genera of Hippotion to Deilephila shows their 

synapomorphic condition (zm1). In Hippotion rosetta the paramere with two 

frictional scales shows its autapomorphic condition (zm2). The paramere with 

three frictional scales in Hippotion celerio shows its derived autapomorphic 

condition (zm3). 

Process on paramere (zn):  

Paramere with thorn-like or dentated process at inner margin in the 

representatives of the genera Pergesa acteus, Nephele hespera and Daphnis 

nerii shows their synapomorphic characters (zn1). In Acherontia styx and A. 

lachesis the paramere with two or more spines at base shows their derived 

synapomorphic condition (zn2). Paramere with Axe-shaped process at base in 

Acosmeryx anceus and A. sericeus shows their more derived synapomorphic 

condition (zn3). In Nephele hespera the paramere with curved process at base 

shows its autapomorphic condition (zn4). The paramere with sclerotized 

serrated plate in Daphnis nerii shows its derived autapomorphic condition 

(zn5). 
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Process at margins of paramere (zo): 

Paramere withone or without any process at inner margin in Leucophlebia 

to Polyptychus shows their synapomorphic condition (zo1). In Macroglossum 

nycteris the paramere with thorn-like process at inner basal margin shows its 

autapomorphic condition (zo2). Paramere with a large sickle - shaped process at 

ventro-outer margin in Marumba dyras shows its derived autapomorphic 

condition (zo3). In Smerinthus kindermannii paramere with a large blunt 

process at ventro-outer margin shows its more drived autapomorphic condition 

(zo4). Paramere with three tooth-like process at inner apical margin in Dolbina 

grisea shows its special autapomorphic condition (zo5). In Macroglossum 

stellatarum the paramere with club-shaped apex of thorn-like process shows its 

specially derived autapomorphic condition (zo6). The paramere with narrowed 

apex of thorn-like process in Macroglossum belis shows its specially more 

derived autapomorphic condition ( zo7 ). In Acherontia lachesis the paramere 

with cross shaped spines at outer proximal margin shows its specially peculiar 

autapomorphic condition (zo8). 

Uncus (zp): 

Uncus unilobed in the representatives of the genera Hyles and Deilephila 

shows their synapomorphic condition (zp1). In Clanidopsis exausta the uncus 

bilobed shows its autapomorphic condition (zp2 ). Uncus bifurcated in 

Marumba dyras shows its derived autapomorphic condition (zp3).  

  



 
 

306 
 

 
 

Length of uncus and gnathos (zq):  

Uncus slightly longer than gnathos in Macroglossum belis and M. 

stellatarum shows their synapomorphic condition (zq1). In Macroglossum 

nycteris the uncus much longer than gnathos shows its autapomorphic 

condition (zq2). 

Shape of uncus (zr): 

Uncus simple, slightly curved in the representatives of the genera 

Gnathothlibus to Daphnis shows their synapomorphic condition (zr1). In 

Acherontia styx the uncus slightly curved shows its autapomorphic 

condition(zr2). The uncus curved beak-shaped in Cephonodes hylas shows its 

derived autapomorphic condition (zr3). 

Margin of uncus ( zs ): 

Uncus with outer margin convex and inner margin concave in Daphnis 

nerii shows its autapomorphic condition (zs1). In Nephele hespera the outer and 

inner margin of uncus sinuated shows its derived autapomorphic condition 

(zs2).  

Apex of uncus (zt): 

Uncus with narrowed apex in Acherontia styx and Acherontia lachesis 

shows their synapomorphic condition (zt1). In Hyles livornica the apex of 

uncus sharply pointed shows its autapomorphic condition (zt2). Uncus with 

truncated apex in Agrius convolvuli shows its derived autapomorphic condition 

(zt3).  
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Gnathos (zu):  

Gnathos narrowed and entire in Deilephila elpenor shows its 

autapomorphic condition (zu1). In Macroglossum stellatarum the inner apical 

margin dentated shows its derived autapomorphic condition (zu2). Gnathos 

broad with inner apical margin sharply dentated in Deilephila rivularis shows 

its more derived autapomorphic condition (zu3).  

Saccus (zv):  

Saccus V- or U-shaped in the representatives of the genera from 

Gnathothlibus to Daphnis shows their synapomorphic condition (zv1). In the 

species of the genera Hippotion, Hyles and Deilephila saccus U-shaped 

proximally shows their derived synapomorphic condition (zv2). Saccus V – 

shaped and proximally narrowed in Theretra alecto and T. oldenlandiae shows 

their more derived synapomorphic condition (zv3). In Cephonodes hylas the 

saccus is globular shows its autapomorphic condition (zv4). Saccus proximally 

with prominent lobe in Dolbina grisea shows its derived autapomorphic 

condition (zv5). 

Aedeagus (zw): 

Aedeagus rod-like and narrowed in Acherontia styx and Acherontia 

lachesis shows their synapomorphic condition (zw1). In Agrius convolvuli 

aedeagus short and thick shows its autapomorphic condition (zw2). Aedeagus 

with plate-like thecal appendage in Clanidopsis exausta shows its derived 

autapomorphic condition (zw3). In Leucophlebia lineata aedeagus with theca 
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bifurcated shows more derived autapomorphic condition (zw4). Theca enclosed 

medially by membrane in Acosmeryx anceus shows its specially autapomorphic 

condition (zw5). In Polyptychus dentatus the theca with beak-shaped thecal 

appendage shows its specially derived autapomorphic condition (zw6). 

Aedeagus with crenulated thecal appendage in Hippotion rosetta shows its 

specially more derived autapomorphic condition (zw7). 

Membranous conjunctival appendage (zx): 

Membranous conjunctival lobe entire or with small appendage in all the 

species of the genera Cephonodes to Daphnis shows their synapomorphic 

condition (zx1). In all the species of the genus Macroglossum membranous 

conjunctival lobe with one pair of rod-like appendages shows their derived 

synapomorphic condition (zx2). Membranous conjunctival lobe thread-like in 

Sataspes infernalis shows its autapomorphic condition (zx3). In Smerinthus 

kindermannii membranous conjunctival lobe with two groups of dot-like 

cornuti shows its derived autapomorphic condition (zx4). Membranous 

conjunctival lobe with three dentated cornuti in Deilephila rivularis shows its 

more derived autapomorphic condition (zx5). In Marumba dyras membranous 

conjunctival lobe with one group of dot-like cornuti with a pair of small hook-

like appendage shows its specially autapomorphic condition (zx6). 

Membranous conjunctival lobe with dot-like cornuti and a pair of antennae 

shaped appendage in Leucophlebia lineata shows its specially derived 

autapomorphic condition (zx7). In Clanidopsis exausta the membranous 
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conjunctival lobe with cornuti distally two small and two large horn-like lobe 

shows its specially more derived autapomorphic condition (zx8).  

Papillae anales (zy): 

Papillae anales moderate in the species of the genera Theretra to Daphnis 

shows their synapomorphic condition (zy1). In Gnahtothlibus erotus papillae 

anales large rectangular shaped shows its autapomorphic condition (zy2). 

Papillae anales trapaezoid shaped in Nephele hespera shows its derived 

autapomorphic condition (zy3 ). In Hyles galli the papillae anales with posterior 

margin convex shows its more derived autapomorphic condition (zy4). Apex of 

papillae anales sub-rounded in Acherontia styx shows its specially 

autapomorphic condition (zy5). In Hyles livornica the papillae anales with 

posterior margin sinuated shows its specially derived autapomorphic condition 

(zy6). The papillae anales with posterior margin truncated in Acherontia 

lachesis shows its specially more derived autapomorphic condition (zy7). In 

Clanis deucalion the papillae anales with sclerotized process at dorsal side 

shows its peculiar autapomorphic condition (zy8). 

Apophysesses (zz): 

Apex of apophyses anteriors dilated in Hyles gallii shows its 

autapomorphic condition (zz1). In Pergesa acteus the apex of apophyses 

anteriors moderate club-shaped shows its derived autapomorphic condition 

(zz2). Both apophysesses very large with apex club-shaped in Gnathothlibus 

erotus shows its more derived autapomorphic condition (zz3). In Nephele 

hespera the apex of apophyses anteriors pointed shows its specially 
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autapomorphic condition ( zz4). The apex of apophyses anteriors truncated in 

Daphnis nerii shows its specially derived autapomorphic condition (zz5). 

Ductus bursae (zza): 

Ductus bursae straight in the genera Marumba and Smerinthus shows its 

synapomorphic condition (zza1). In Polyptychus dentatus ductus bursae twisted 

distally dilated shows its autapomorphic condition (zza2). Ductus bursae short 

in Gnathothlibus erotus shows its derived autapomorphic condition (zza3). In 

Theretra alecto the ductus bursae short and broad shows more derived 

autapomorphic condition (zza4). The ductus bursae elongated and narrowed in 

Theretra oldenlandiae shows its specially derived autapomorphic condition 

(zza5).  

Corpus bursae (zzb):  

Corpus bursae large balloon-shaped with cornuti in the species of the 

genera Gnathothlibus to Daphnis shows its synapomorphic condition (zzb1). In 

the species of genera the Theretra to Daphnis the corpus bursae usually 

elongated cornuti shows its derived synapomorphic condition (zzb2). The 

corpus bursae moderate proximally straight in the species of the genera of 

Nephele and Daphnis shows their more derived synapomorphic condition 

(zzb3). In Clanis deucalion the corpus bursae with U-shaped and many dot-like 

cornuti shows its autapomorphic condition (zzb4). In Theretra oldenlandiae the 

corpus bursae bifurcated with large cornuti shows its derived autapomorphic 

condition (zzb5). The corpus bursae large proximmaly hook-shape in Pergesa 

acteus shows its more derived autapomorphic condition (zzb6).  
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DISCUSSION ON CLADOGRAM 

(FIG. 208 ) 

In the present studies the family Sphingidae comprises three sub-families, 

21-genera and 29- species which plays sister group relationships with the 

family Eupterotidae by their synapomorphies viz. body stout and thick (a1), 

frenulum present (n1) and abdomen stout and thick (zi1) and outgroup 

relationships with the family Eupterotidae in having their synapomorphies like 

proboscis very weak (c1), antennae pectinated (d1) and apex of abdomen broad 

(zi3).  

Among the family Sphingidae all the species fall into two groups, the first 

group comprises only three species Agrius convolvuli, Acherontia lachesis and 

A. styx which plays sister group relationships to each other by their 

synapomorphies like body usually large sized more than 90 mm (a3) and the 

head usually with a dead marks (b2) and outgroup relationships with second 

group by their synapomorphies like body usually moderate less than 90 mm 

(a2) and head usually entire and unicolorous (b1). 

The second group is divided into two sub-groups, the first group includes 

8-genera, which plays sister group relationships to each other by their 

synapomorphies like first segment of palpus with scales on inner surface (k2) 

and out group relationship with second group by their synapomorphies like 

basal segment of palpus without scales on inner surface. 
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In the first sub-group the Sataspes infernalis plays outgroup relationship 

by its autapomorphies like hind wings with anal veins meeting at base (ze2) , 

abdomen distinctly broad with tuft of hairs (zi5), paramere distally divided (zk6) 

and membranous conjunctival lobe thread like (zx3) and sister group 

relationship of other seven species of first sub-group by their synapomorphies 

like hind wings with both anal veins wide apart (ze1), abdomen distinctly 

narrowed without tuft of hairs (zi2), and paramere unilobed (zk1). Among these 

the Dolbina gresia plays out group relationship in having its autapomorphies 

like hind wings with apical margin broadly convex (za4), paramere with three 

tooth-like process at inner apical margin (zo5). Among rest of the species the 

Clanis deucalion, Marumba dyras, Smerinthus kindermannii, and Polyptychus 

dentatus plays sister group relationship by their synapomorphies like fore 

wings with 10- or 11- veins (r2), posterior margin of fore wings distinctly 

sinuated (s2) and apex of paramere very wide and spinose at base (zk3) and 

outgroup relationships with Leucophlebia lineata and Clanidopsis exausta by 

their synapomorphies like fore wings with 9- veins (r1), posterior margin of 

fore wings concave or straight (s1) and apex of paramere rounded and entire 

(zk2).  

In Clanis deucalion, Marumba dyras, Smerinthus kindermannnii and 

Polyptychus dentatus the last three species play sister group relationship to 

each other by their synapomorphies like apical margin of fore wings crenulated 

(t2) and hind wings with 2- or 3- anal veins (zd3) and outgroup relationships 

with Clanis deucalion by its autapomorphies like the hind wings with only one 
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anal vein (zd5), the papillae anales with sclerotized process at dorsal side (zy8) 

and corpus bursae with U-shaped and many dot-like cornuti (zzb4).  

Among rest of the three species Marumba dyras and Smerinthus 

kindermannii plays sister group relationship with each other by their 

synapomorphies like the fore wings with more than three fasciae or sometime 

without fasciae (q3) and ductus bursae straight (zza1) and outgroup relationship 

with Polyptychus dentatus by its autapomorphies like fore wings with three 

transverse fasciae (q4), the theca with beak-shaped thecal appendage (zw6) and 

ductus bursae twisted and distally dialted (zza2). 

The second sub-group comprises 18-species which further fall into two 

groups, the first group includes Macroglossum nycteris, M. belis and M. 

stellatarum. Among these M. belis and M. stellatarum plays sister group 

relationships to each other by their synapomorphies like the frons its about 

equal or slightly shorter than palpi (g4), Hind wings with veins M3 and Cu1 

wide apart and only M3 originating from lower angle of cell (h2) and uncus 

slightly longer than gnahtos (zq1) and outgroup relationship with M. nycteris by 

its autapomorphies like frons much shorter than palpi (g5), hind wings with 

veins M3 and Cu1 anastomosing and originating from lower angle of cell (zh3), 

paramere with thorn-like process at inner basal margin (zo2) and uncus much 

longer than gnathos (zq2). 

Among second group which comprises 15-species the Cephonodes hylas 

plays outgroup relationship by its autapomorphies like wings are membranous 

devoid of scales (o2), paramere are asymmetrical (zj2), uncus curved beak-
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shaped (zr3) and saccus is globular (zv4) and sister group relationship with rest 

of the species by their synapomorphies like both wings scaled (o1) , paramere 

symmetrical with process (zj1) and corpus bursae large balloon-shaped with 

cornuti (zzb1). In rest of the species the Gnathothlibus erotus plays outgroup 

relationship by its autapomorphies like palpi directed anteriad (i2), hind wings 

with three anal veins (zd4 ), papillae anales large, rectangular shaped (zy2) and 

both apophysesses very large and apex clubshaped (zz3) with sister group 

relationships of rest of the 13-species by their synapomorphies like fore wings 

with veins R2 and R3 separated (v1), hind wings with one or two anal veins 

(zd1) and corpus bursae usually with elongated cornuti (zzb2). 

The rest of the thirteen species from Theretra to Daphnis falls into further 

two groups. The first group comprises 8-species viz. Theretra oldenlandiae, T. 

alecto, Hippotion celerio, H. rosetta, Hyles gallii, H. livornica, Deilephila 

rivularis and D. elpenor. Among these Theretra oldenlandiae and T. alecto 

plays sister group relationships to each other by their synapomorphies like hind 

wings with anal angles distinctly lobed (zb2) and saccus V-shaped and 

proximally narrowed (zv3) and outgroup relationships with rest of six species 

by their synapomorphic condition like hind wings with anal angle rounded 

(zb1), paramere with 2 or 3- frictional scales at inner apical margin (zm1) and 

saccus U-shaped proximally dilated (zv2). Among rest of the six species the 

Hippotion celerio and H. rosetta plays sister group relationship with each other 

by their synapomorphies like fore wings with two anal veins (y1) and outgroup 

relationship with Deilephila rivularis and D. elpenor , Hyles gallii, and H. 
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livornica by their synapomorphies like the fore wings with single anal vein(y2), 

hind wings with two anal veins (zd2) and uncus unilobed (zp1). In these species 

the Deilephila rivularis and D. elpenor plays sister group relationship to each 

other by their synapomorphies like apical angle of fore wings sub-acute (u2), 

hind wings with sub-apical margin brown (z3) and hind wings with Sc+ R1 

parallel to Rs (zf 2) and outgroup relationship with Hyles gallii and H. livornica 

shows their synapomorphies like apical angle of fore wings sub-rounded (u1), 

hind wings with sub-apical margin black (z4) and hind wings Sc + R1 unite with 

Rs directly or by cross vein (zf3). 

The second group comprises five species viz. Acosmeryx anceus, A. 

sericeus, Pergesa acteus, Nephele hespera and Daphnis nerii. Among these the 

later three species plays sister group relationships with each other by their 

synapomorphies like hind wings with apical margin convex (za1) and paramere 

with thorn-like or dentated process at inner margin (zn1) and out group 

relationships with Acosmeryx anceus and A. sericeus shows their 

synapomorphies like the apical margin of fore wings distinctly sinuated (t3) and 

paramere with an Axe-shaped process at base (zn3). Among the rest of the three 

species the Nephele hespera and Daphnis nerii plays sister group relationships 

to each other by their synapomorphies like frons well developed and produced 

anteriad (g2), the basal segment of palpi equal to the 2nd segment (h1) and 

corpus bursae moderate, proximally straight (zzb3) and outgroup relationship 

with Pergesa acteus by its autapomorphies like frons reduced (f3), basal 

segment of palpi much shorter than 2nd segment (h2), apex of apophyses 
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anteriors moderate, club-shaped and corpus bursae large, proximally hook-

shaped (zzb6). 
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SUMMARY 

• The present taxonomic studies based on more than 1500 speciemans of 

Sphingd moths collected from various localities from Pakistan and Azad 

Kashmir representing 29 - species including new records belonging to Twenty 

one genera of the family Sphingidae. 

• A key to the sub-families, genera and species have formulated on the basis of 

more reliable characters for easy identification. 

• All the genera and species are described in detail with special reference to its 

head appendages, venetations of fore and hind wings and their male and female 

genitalia where available. 

• All the included genera and species are compared with their closest allies. 

• A map of Pakistan is given to show the biodiversity of all the included species. 

• A cladistic analysis of twenty one genera and 29-species from Pakistan and 

Azad Kashmir is also given on the basis of the apomorphic characters and a 

cladogram is constructed showing relationship of the included taxa. 
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