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PRE F A '1' 0 R Y N 0 ~r E. 

WITH the completion of the present volume our knowledge of 
the Hawk-Moths of the Indian Empire is now so advanced 
that a considerable time must elapse before any important 
additions can be made to it. 

The authors and the editors have tried to make the volume 
as complete as possible, and the importance of structure, 
as well as pattern, is emphasized by the inclusion of full 
morphological details and illustrations. To this is added, 
for most species, an account of the early stages and illustra
tions of them, much of which is here published for the first 
time. 

By kind pernrission of Lord Rothschild and Ur. K. Jordan,. 
free use has been made of their' Revision of the Sphingidre, , 
pu blished in 1903. 

The text-figures of structure, excepting figs. 1-4, selected 
for the present work, were all reproduced from Rothschild and 
Jordan's book by Mr. W H. T. Tams, of the Natural History 
Museum. 

The opportunity is taken here to acknowledge the useful 
and ready help received from the Editor, Mr. Tams and the 
authors in the task of preparing the work for publication; 
a special debt is owing to Mr. Tams for also reading through 
the page-proofs. Thanks are tendered to the printers for 
the very careful marking of the proofs. Acknowledgement 
is tendered to the India Office for permission to use twenty 
of the blocks illustrating Hampson's work (1892). The sources 
of other figures are acknowledged by the authors. 



vi PREFATORY NOTE. 

The following figures are from photographs and drawings 
oy the authors :-1, 2, 3, 4, 9 A, 18 A, 29, 34, 44, 66, 69, 
75,79,92,96,104,107,108,112,113,115,121,122,124. 

The following figures are from photographs by W H. T. 
Tams :-15, 16 A, 20, 24, 25, 26, 27, 30, 36, 38, 39, 40, 41, 
46, 47, 48, 50, 52, 54, 55, 56, 61, 62, 67, 71 B, 73, 77, 78, 81, 
82, 86, 93, 95, 97, 98, 99, 100, 102, 103, 106, 116, 117, 118. 

The following figures are from Hampson (1892) :-9 0, 
10 A, 14 A, 19, 32, 37, 51 A, 53 A, 64 A, 71 A, 72 A, 75 A, 80 A, 
84, 85 A, 89 A, 94, 109, Ill. 

The following figures are reproduced by permission of the 
Bombay Natural History Society:-Text-figures 30 and 44 ; 
PI. XIII, figs. 2, 6, 8; PI. XIV, figs. 2 and 5; PI. XV, figs. 4, 
10, II. 

Text-figures 77 and 78 are taken from the Ent. Zeitschr. 
Frank., 1930 and 1931. 

THE SUB-EDITOR. 



A U l' H 0 R S ' PRE F ACE. 

THE Hawk-Moths of India were first classified by Sir George 
Hampson ill 'The Fauna of British India.-Moths,, vol. i, 
published in 1892. In 1903 Rothschild and Jordan published 
'A Revision of the Sphiugidre,' dealing with the Hawk-Moths 
of the World, and in 1904 Sir George Hampson published 
supplementary papers to 'The Fauna of British India' 
volumes, in which he adopted Rothschild and Jordan's classifi
cation as applied to the Hawk-Moths of India, in the' Journal 
of the Bombay Natural History Society,' vol. xv, p. 630. 
Since that date nothing has been published dealing with 
the Hawk-Moths of India as a whole and separate from those 
of other regions. 

In this volulne we attempt to remedy this deficiency, and 
to bring together information which has been published by 
other authors, supplemented by the results of our own studies, 
in a form suitable for the use of students in India. Our work 
covers the whole Indian Empire, including Burma and the 
Andaman Islands, and Ceylon. 

Our own studies have been concerned chiefly with the 
early stages, which have been hardly touched upon by previous 
authors. We have bred a large proportion of the Indian 
Hawk-Moths, and have made careful descriptions of the early 
stages, life-history and' habits, supplemented by paintings 
of the early stages of many species made by Miss E. M. Bell 
and by Lt.-Col. F B. Scott, Indian Army, who has also taken 
photographs of the caterpillars and moths of many species. 
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We have also used some paintings made by Indian artists, 
some under the supervision of the late J .. Davidson, Esq., 
I.C.S., and some under our own supervision. 

A Bibliography is included giving a list of the principal 
literature of the subject. This should be consulted for 
author and year to which reference is made under each species 
in the body of the 'vork. 

The principal works consulted by us, and repeatedly cited,. 
are as follo,vs :-

F Moore, F.Z.S., ' The Lepidoptera of Ceylon,' vol. ii (1882) .. 

Sir George F Hampson, ' Fauna of British India.-Moths,' 
vol. i (1892), vol. iv (1896). 

Professor Dr. Ernst Hofman, 'Die Raupen der Gross
schmetterfulg , (1893). 

The Hon. Walter Rothschild and Dr. I(arl Jordan, "A 
Revision of the Lepidopterous Falnily Sphingidre.'" 
, Novitates Zoologicoo,' vol. ix, Supplement (1903). 

Richard South, ' The Moths of the British Isles' (1907). 

The Rev. A. Miles Moss, "Sphingidre of Pa,ra, Brazil." 
, Novitates Zoologicoo,' vol. xxvii, pp. 333-424 (1920). 

Rudolph Mell, 'Biologie und Systematik der Siidchine
sischen Sphingiden ' (1922). 

Adalbert Seitz, 'The Macrolepidoptera of t~e World,' 
vol. ii (1911), vol. x (1928). 

Also numerous papers in 'The Journal of the Bombay 
Natural History Society.' 

Hanlpson's ,,,ork ,vas extremely useful in giving the first 
description of Indian Ha"rk-Moths in a form available to
the public in India, but ~'as entirely superseded on the 
publication of Rot.hschild and Jordan's 'Revision' in 1903. 
ThIS outstanding "'ork is n, complete monograph of t.he whole 
family 1010Wll to exist at the tinle of publication, and has 
ll1any plates of the moths and their structure; later volumes 
of ' Novitates Zoologicre' give descriptions of some of the 
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species discovered since 1903. Little was known of the 
-early stages of any Hawk-Moths when the 'Revision' was 
published, and Mell's ,vork, which is of real scientific value, is 
the first to give -an account of the early stages of any Indian 
Hawk-Moths. It deals with the species occurring in South 
China, and contains many excellent plates 'of species common 
to S. China and India. Permission was granted to quote 
freely from Mell's work, and this we have done in respect 
of the larvre and pupre of species occurring in India but not 
bred by us. Seitz, in his great work on the ' Macrolepidoptera 
of the World,' follows the' Revision' very closely. He gives 
many excellent plates of the moths. 

Miles Moss, in his work on the 'Sphingidre of Para,' has 
very interesting notes on the life-history and habits of the 
Hawk-Moths of South America, and some excellent plates 
of the curious larvre and pupre of that region. 

All our specimens have been identified by Lord Rothschild 
and Dr. Jordan, at the Tring Museulll. New species and sub
species discovered by us have been described and named 
by the same authorities, to whom our best thanks are due 
for the great assistance and advice they have given us in this 
and other matters. 

The work of putting the manuscript into shape for publica
tion, of preparing the bibliography, glossary and indices, and 
of correcting the proofs, has devolved upon Mr. G. Talbot 
as sub-editor. We thank him. for all the trouble he has taken, 
and for the efficient way in which he has carried out the task. 
We most certainly could not have coped with this work in 
anyt.hing like the manner in which Mr. Talbot's experience 
has enabled him to do. The arrangement of the figures in the 
plates and text has been done jointly by Messrs. Tams and 
Talbot. 

We are very greatly indebted to :Mr. Tams for undertaking 
the self-imposed task of making the large number of photo
graphs used to illustrate the text. These comprise not 
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-only the structural figures copied from Rothschild and 
Jordan's 'Revision,' but also figures of types of species 
·described by Rothschild, Jordan, Hampson, Butler and 
Walker. To this end some specimens were kindly loaned 
from .the Tring Museum, and others were made available by 
permission of the Trustees of the British Museum. Mr. Tams's 
help was freely given in his desire to render the book as complete 
and useful as possible. 

We also desire to acknowledge the valuable help given 
in collecting and breeding by Brigadier H. L. Scott, D.S.O., 
M.O., brother of the junior author, and by Colonel Campbell, 
D.S.O. 

In an appendix we give a list of the 135 species and sub
species of which the food-plants are known, together with the 
names of these plants; also an appendix containing a list 
of the food-plants, with the species which feed upon them. 

London, 
June, 1937. 

T. R. D. BELL. 

F B. SCOTT. 



GLOSSARY OF TERMS. 

Acicutate.-A surface that appears as if scratched with a needle. 
Acunl,·inate.-Tapering to a long point. 
lEcleagu8.-The outer chitinized sheath of the membranaceous penis. 

Bevels.-Lateral (sometimes ridged) basal slopes of the movable 
segments of the abdomen in the pupa. 

Carinate.-Keel-shaped. 
Oarinifor~n.-In the form of a keel. 
Ohretotaxy.-The arrangement of the setre or bristles on any portion of 

the exoskeleton. 
Cilw.-Series of fine hairs arranged in tufts or single lines; the fringe 

which edges the wing. 
Oilium.-Pl. cilia, q.v. 
·Clasper.-A chitinized plate or flap, being a process attached to the 

ninth sternite in the imago, and serviIig to hold the female parts 
during copulation. Also applied to the pair of prolegs situated 
upon the tenth segment of the larva. 

Olavate.-Clubbed; thickened gradually towards the tip. 
Olypeus.-That sclerite of the head to which the labrum is attached. 
Oomb.-A row of long bristles, often prominent on the mid-tarsus of 

SPHINGID~. 

Oosta.-The thickened anterior margin of the wing. 
Ooxa.-The basal segment of the leg, by mea.ns of which it is articulated 

to the body. 
-Ooxal piece.-A small, bipartite, diamond-shaped plate on each side of 

the middle line of the pupal thorax, lying between the fore leg and 
the tongue-case. . 

Crernaster.-A specialized process on the tenth (the last) segment of 
the pupa. 

Orenulate.-With small scallops. 
Oro8s-veins.-Applied to the veins closing the discal cell of the wing. 

Also called the discocellulars. 

Dentition.-Arrangement of the teeth, or the form of the teeth, on 
a chitinized part. 

Dextrad .-Extending or directed towards the right. 
Discocellulars.-The veins which close the discal cell of the wing. 
Diatal.-Farthest from the body, opposed to proximal. 
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Ernarginate.-Notched; with an obtuse, rounded or quadrate section 
cut from a margin. 

Epicranium.-A dorsal plate of the head forming laterally the sockets 
for the antennre. 

EpiBternum.-A ventral thoracic plate lying below the pat°asternum. 
EpiBtome.-A plate of the head covering the base of the tongue. 

Falcate.-Curved like a sickle. 
False clypeus.-Area between clypeus and lobes of head; a very thin 

band on eaoh side of true clypeus, not seen in the early instars. 
Fasciculate.-Bundled; clustered as in a bundle; tufted. 
Femur.-The third segment of the leg. 
Filijonn.-Slender, and of equal diam~ter; hair-like. 
Frass.-The excreted pellets of the larva. 
Frenulura.-A set of fused or closely contiguous bristles arising from 

near base of costa of hind wing, and used as a link with the fore 
~~ing in flight (see retinaculum). 

F'I°ietion scales.-Modified scales found upon the male clasper, and 
supposed to assist in stridulating. 

lJ'rons.-The front or anterior portion of head lying between the bases 
of the antennre and the clypeus. 

FusiJorm.-Spindle-shaped; tapering gradually to each end. 

Genal process.-A more or less triangular projection between the pilifer 
and eye. 

Glabrous.-Smooth, not hairy. 

Harpe.-The ventral armf:1,ture of the clasper. 
Horn.-A fleshy process on the dorsum of the eighth abdominal segment 

of the larva. 

I ncrassate.-Thickened; rather markedly swollen at some one point, 
especially near the tip. 

I nstar .-The period or stage between moults in the larva. The first 
il1star is the stage between the egg and the first moult; the final 
instar the stage preceding the change to a pupa. 

I rrorate.-Marked with minute points; freckled. 

Labium.-The lower lip; a compound structure which forms the floor 
of the mouth. 

Labrum.-The upper lip; covers the base of the mandible and forms the 
roof of the mouth. 

Ligula.-The part of the labium in front of the mentum. 

ill entu1n.-A transverse arched stripe of chitin between the labial 
palpi; the second segment of the labium. 

Merum.-The lateral area of the stemites of the thorax. 
MeBial.-At tt3 middle. 
M esonotUlll· .-The upper surface of the second or middle segment of the 

thorax. 
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M e8othorax.-The second or middle segment of the thorax; bears the 
middle legs and anterior wings. 

M etathorax.-The third segment of the thorax; bears the hind legs and 
second pair of wings. 

Notum.-The dorsal "or upper part of a segment of the thorax. 

Obaole8cent.-Becoming obsolete. 
Obaolete.-N early or entirely lost. 
Onychium.-The tarsal claw. 

Paramerum.-A small plate in the lateral ventral part of the mesothorax. 
Parapleuru1n.-A lateral plate of the first abdominal segment. 
Parasternum.-A large thoracic ventral plate extending obliquely 

dorsad and mesiad from the meral suture, separating the meral and 
sternal parts of the sternite, to the membrane connecting meso
and prothorax. 

Paronychiu·m.-Two (or sometimes one) slender lobes arising from the 
tarsal claw; the so-called false claws. 

Pectinate.--Comb-shaped; with even branches like the teeth.of a comb. 
Penis-funnel.-An aperture with raised and chitinized edges, situated 

between the tenth abdominal stemite and the ninth, from which 
protrudes the penis-sheath. 

Penis-8heath.-The outer chitinized covering of the. membranaceous 
penis; also called the redeagus. 

Peristernum.-An anterior ventral plate of the mesothorax. 
Pilifer .-A small sclerite, in the form of a hairy process, at each side 

of the clypeus. 
P08tscutum.-The third posterior dorsal plate of the anterior thorax. 
PrI£8cutum.-The small anterior plate of the thorax. 
Pro.-Anterior. 
Prolegs.-The fleshy unjoined abdominal legs of the larva; those of the 

tenth segment sometimes called claspers. 
Prothorax.-The first segment of the thorax; bears the anterior legs 

but no wings. 
Protomerum.-A small plate in the lateral ventral part of the thorax lying 

below the paramerum. 
Proximal.-N earest to the body. 
Pulvillus.-A pad-like structure between the tarsal claws. 

Retinaculum.-A catch or bar on the underside of the fore wing, formed 
by stiff bristles, scales, or proj ecting membrane, and serving to 
engage the frenulum in flight. 

Rugose.-Wrinkled. 

Sclerite.-Any piece of the body-wall bounded by sutures. 
Scutum.-A dorsal area of the thorax. 
Seriate.-Placed in a row. 
Setijerous.-Bearing setre or bristles. 
Setijorm.-In the form of a bristle or seta. 
Shagreened.-A surface roughened with minute tooth-like projections. 
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SiniBtrad.-Towards the left. 
Spinuloae.-Set with spines or spinules. 
8piracle8.-The lateral pores in the insect body through which air 

enters the trachere. 
Sternite.-The ventral piece of a ring or segment. 
Stigma.-A spiracle or breathing pore; a patch of modified scales on 

the wing; a small disc 0 cellular spot. 
Subspiracular.-Applied to the lateral surface of the larva; the longi

tudinal area just below the spiracles. 
Sulcate.-Grooved. 

Tarsus.-The distal portion of the leg, consisting of five segments. 
Tegula.-A small lateral sclerite of the mesonotum, situated just in 

front of and usually covering the base of the fore wing. 
Tegumen.-The ninth abdominal tergite in the ~. 
Tergite.-The dorsal part of a segment of the abdomen. 
Termen.-The outer ma1'gin of the wing. 
Tibia.-The fourth segment of the leg, situated between femur and 

tarsus. 
Trochanter.-The small second segment of the leg lying between the 

coxa and femur. 
Tubercle.-A little solid pimple or short fleshy process, which mayor 

may not give rise to a seta. 
Tuberculate.-Covered with tubercles. 
Tumid.-Swollen; enlarged. 
Turg'id.-Tumid. 

Uncus.-The tenth abdonlinal tergite in the ~. 

Vaginal plate.-The part of the vaginal area. in front of and behind the 
orifice. 

Venter .-The belly or under sw'face of insects in any stage. 
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Family SPHINGIDJE. 

I.-GENERAL INTRODUCTION. 

MOTHS of the family SPHINGIDlE, or Hawk-Moths, can, with 
fe,v exceptions, be distinguished from other lepidopterous 
insects by their general appearance. The long, narro\v, 
pointed fore wing, the short, triangular hind wing, the large 
eye, po,verful thorax and sharply-pointed abdomen, the grace
ful, high-bred appearance of the whole creature, can hardly be 
mistaken. These characters are very constant throughout 
the family; although the end of the abdomen appears in 
some species, such as the Humming-bird Hawk-Moths 
(.Rlacrogloss'llm), to be broad instead of pointed, this broadening 
is only apparent, being caused by the expansion of lateral 
scales. When these have been removed the abdomen is 
found to be pointed as in other species. The venation of the 
wings, the smooth and appressed hair or scales of the body, 
and other external characters are also very constant. The 
antenna is filiform or setiform in many species, but is more 
or less strongly clubbed in others. There are usually spines 
on the abdomen and the tibire. The moths vary greatly 
in size, the largest being equal in bulk, but not in expanse 
of wing, to t,he largest moths, and the smallest with an expanse 
of only 20 mm. from wing-tip to wing-tip. The length of the 
tongue also varies greatly in different species, from being the 
longest tongue found in any insect (Oocytius, 250 mm.) to two 
tubercles barely 2 mm. in length. In the Indian Herse 
convolvuli ·it may reach a length of 130 mm., or nearly 
5 inches, while in other species it is short and functionless. 
The labial palpi are usually large, but, like the tongue and 
other organs, may be much reduced. There is, throughout 
the family, a tendency to the modification and reduction 
of many organs. The colour of the moths is usually sober 
and cryptic, resembling the bark of trees and other natural 
objects, but some of the species are brightly coloured, and 
most have pleasing tones and markings. Some species 
mimic very closely bees and other insects, but there does not 
appear to be any Hawk-Moth which mimics another Hawk
Moth. The colouring of the male and female moths is usually 
the same, but the sexes are differently coloured in some species .. 
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TIle eggs are either nearly spherical or more or less oval 
in shape. The surface is usually smooth and shining, and the 
colour some shade of green or yellow. 

The larvre, when full-fed, are nearly cylindrical in SOlne 
subfamilies, but taper more or less strongly towards the 
head in others, the head being either rounded or triangular. 
There is always a horn on the twelfth segment, straight and 
bifid in the first instar, of various shapes and more or less 
.strongly chitinized in the later instars, while it may be reduced 
t.o a short tubercle or a knob in a few species (e. g., Langia 
zenzeroides). The surface of the larva is usually naked, 
,vith only a few scattered hairs. Some species have tubercles 
,a.nd, rarely, fleshy spines. The colour of a great many is 
green with pale-coloured oblique stripes; the colour-scheme, 
combined with the position in which they lie, causes them 
to resemble closely a leaf with its side-veins. Others are 
brown, yello,v, or" variegated, and many species have large 
eye-like spots, or ocelli, which give them somewhat the 
appearance of a snake's head. 

The pupre are usually short, cigar-shaped, rounded in front 
and pointed behind. In the species which pupate under
ground the colour is usually bro"rn without any markings, 
while in those which pupate on or near the surface the colouring 
is cryptic, pale with darker streaks or dots. 

R,othschild and Jordan state, in the Introduction to the 
, Revision' (1903), that they were very much hampered 
in their attempts to classify the Ha,vk-Moths by a lack of 
Dlateria.l regarding the early stages. Only a few of the more 
conlIDon species had been bred, and the published descriptions 
of these ,vere'most inadequate. This lack of material has 
been remerued to some extent by the publication of Mell's 
,vork on the Ha,vk-Moths of S. China. We have now bred 105 
species and subspecies of the Indian Hawk-Moths belonging to 
40 genera; 14 of these species were new to science at the time, 
and ,ve give descriptions of the early stages and habits in 
this volume. Mell has described 12 species ,vhich extend from 
S. China to India, but which we have not bred; incomplete 
descriptions of 15 more species are ava.ilable from other sources. 
We t.herefore know something of the early stages of about 66 per 
('ent. of the species and 85 per cent. of the genera which occur 
in India. The ea.rly stages of 69 species and of 8 genera are 
st.ill quite unkno"TJl, and it is very desirable that as many 
a.s possible of t.bese should be discovered and properly de
sCl.ibed and figured, or preserved in spirit, so that they nlay be 
properly described by others. Hampson and other authors, 
except Mell, confined their descriptions of tlie caterpillars 
to the colour, ",·hich is individually very variable, and to the 
shape of the head a,nd horn, characters too constant throughout 
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,vhole subfamilies to be of much use in identific3,tio11 or 
classification; they scarcely mentioned the pupre and habits. 

The Hawk-Moths are essentially a tropical family, the 
number of species existing in the temperate regions being 
comparatively small. Very few species extend into the 
Arctic Regions, and t.hen only as occasional stragglers. Only 
sev~nteen species, some of them rare stragglers, occur in 
t.he Brit/ish Isles. With the exception of the Arctic and 
.A.ntarct.ic Regions the fanlily is found throughout the world. 

The Ha"rk-MothR ,vere first classified by Linnreus in the year 
175R, under the nanle ~, Sphinx," this name having been first 
used by Reaumur in 1736 for the English Privet Hawk-Moth, 
on account of the Sphinx-like attitude adopted by the larva 
"Then it is alarmed. Linnreus included in his genus Sphinx 
foruls other than the true SPHINGIDlE, and Samouelle adopted 
the name SPHINGIDlE for the family in 1819. The SPHINGIDlE 
of the world and of separate regions have been classified, 
revised or catalogued by many other authors. 

The Hawk-Moths of India ,vere first classified by Hampson 
in Blanford, 'Fauna of British India-Moth~,' vol. i (1892). 
In 1904, after the publication of Rothschild and Jordan's 
, Revision' of the family, he published papers supplementary 
to the ' Fauna of British India ' volumes, in which he adopted 
Rothschild and Jordan's classification and applied it to the 
Hawk-Moths of India (' Journal of the Bombay Natural 
History Society,' vol. xv, p. 630 (1904). Hampson's original 
classification of the falnily, like that of other authors ,vhose 
works were published before the 'Revision,' was based 
chiefly on external a.nd easily visible characters. Rothschild and 
Jordan found that these characters alone could not be relied 
on for purposes of classification, as some (colour for instance) 
were so variable individually, and others (shape and venation 
of wings) so constant among nearly all sphingid forms. 
Their classification was based on characters revealed by 
a minute examination of the structure, both external and 
internal, of practically every Hawk-Moth known to exist 
,vhen the 'Revision' ,,·as published, and has been accepted 
by all later authors. 

In 1903, ,vhen the 'Revision' was published, there were 
722 species of Hawk-Moths known throughout the world. 
In 1911 some 850 species were known, and the number has 
no\v risen to over 1,000. Of this total about 250 species, 
<>r one quarter, occur in the Oriental Region. 

Hampson (1892) recorded 121 species from India and Ceylon, 
and in 1904 the number of known species had risen to 163 
(J. Bombay Nat. Hist. Soc. xv, 1904, p. 630). Omitting 
two of Hampson's species, Bethera kamarovi and Gelerio 
zygophylli, which occur in Afghanistan but have not been 
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found in India, the number of species and subspecies now 
known is 204. The Hawk-Moth fauna. of India is therefore 
very rich. 

We have followed, with slight modification, the system 
of classification, the nomenclature, and the general arrange
ment of the' Revision.' 

In describing the larva and pupa we number the segments 
from 1 to ] 4, segment 1 being the head and segment 2 that 
segment of the body lying immediately behind the head. 
The length of the larva is measur.ed from the front of the head 
when held in the normal position for the species to the end 
of the anal claspers. The hairs which are always present 
on the head and body are not mentioned unless they present 
some peculiarity. The lengths of the various parts are 
measured along the dorsal line, the breadth at right angles 
to it. In the pupa measurements are taken from the most 
frontal part of the head; the length is the distance from 
this point to the tip of the cremaster. The measurements 
of the tongue, fore and mid-leg, and antennal case are made· 
with reference to the distance from the front of the pupa 
t.o the tip of the wing-case; so that the statement that" the 
antenna is equal to the fore leg, which reaches to the middle 
of the ,ving-case," means that the tip of the fore leg case and 
that of the antennal case both reach to half the distance from 
the front of the head to the tip of the wing-ease-the word 
" case" being omitted except when referring to the wing-case. 
The wings being folded up, their true length and their tips. 
cannot be seen. The descriptions and keys refer to the 
full-fed larva unless any earlier instar is mentioned. 

The imaginal characters of the falnily SPHINGIDlE and of 
its subfamilies, tribes, and genera, have been taken, with 
slight modification in some cases, from the ' Revision' and 
from later volumes of ' Novitates Zoologicre,' and the imaginal 
characters of the species and subspecies have in most cases. 
been taken from t.he same sources, rearranged and, where 
necessary, supplemented by the descript.ions given in the 
'Fauna of British India-Moths,' vols. i and iv, and other 
works. In describing the imago we have therefore used 
the same system of numbering the segments as that used in 
the 'Revision '-that is, the head, three thoracic segments and 
the abdominal segments-and "re use the sanle system as that 
used in the ~ Revision' in describing the venation. This. 
system, and als~ that used in the' Fa,una of British India,' 
iR %hown in fig. 8. 

Descriptions refer to the upperside except ,vhere the 
undersi~e is,-'Specifically mentioned, and to both sexes unless. 
the sex is specified. 
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In accordance ,vith the latest practice we have used the 
termination '~INI" inst.ead of ., IClE" for the names of 
tribes. 

The food-plants of the larvre have been given, so far as they 
are known, but in the case of the more common species some 
have been omitted for ","ant of space. 

II.-MORPHOLOGY. 

The Egg. 

Bphingid eggs a.re either nearly spherical or more or less 
oval in shape; they are broader than high. When oval 
the egg lies with the longer axis parallel \vith the surface 
to \\'hich it is attached. They vary from about 1 to 3 mm. 
in length. The size is not always proportionate to the size 
of the moth which lays it!' the egg of the Convolvulus Ha\vk
Moth, for exanlple, being about. the same size as those of most 
of the Humming-bird Hawk-Moths, or about 1 mm. in length, 
though the Convolvulus Hawk-Moth is nearly as large as the 
Death's-head Hawk-Moths, whose eggs are about 2 mm. 
in length. The surface is smooth, usually shining, though 
sometimes dull to the naked eye, but under the microscope 
slight shagreening or an indication of reticulation can be seen 
in those of some species. When first laid the colour is often 
whitish'; it may remain so, but usually turns some shade of 
yellow or green, more rarely bro\vn. There are seldom any 
markings, though reddish bands and patches may appear 
in those of the genera M arumba, Degmaptera and Panacra ; 
such markings are possibly due to coloured parts of the 
developing larva showing through the shell. 

Mell (1922) discusses very fully the morphology of the 
sphingid egg and t.he number and proportion of embryos which 
reach maturity. Apparently Herse has the greatest number 
of embryos, all of ,vhich may reach maturity. Oxyambulyx 
ocellata Jays only a small number of comparatively large 
eggs, from ,vhich, according to Mell, 88 may develop out of 
a possible 371. He obtained a maximum of 132 embryos 
out of 282 eggs of Clanis bilineata in China, but in many cases 
in S. India specimens of that moth laid more than 280 eggs *. 

When the larva is about to emerge the head lies near one 
end of the egg, and t.he body stretches back to the other end, 

=I: Mell considers the number of eggs laid by H e,,·.~e convolvuli as 
" gigantic," and also mentions as something extraordinary the 
1,100 eggs laid by a Ghost-Moth (HEPIALIDJE). We once removed 
the abdomen of aoll apparently defunct female Ghost-Moth (Phas8us 
Joolabaric'tts), and the detached abdomen laid 11,500 minute black eggs! 
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then bends sharply forwards again, venter against venter, 
to the head a.nd under it, the horn continuing in the line 
of the body, but often not visible from the outside. The shell 
i8 thick and opaque in some species, translucent in ot.hers, 
and as the la,rva develops it is absorbed to some extent from 
the inside, till, just before the emergence of the caterpillar, 
it is nearly transparent. The axial line of the developing 
caterpillar becolnes visible first; the eyes appear as minute 
dots before the outline of the head is visible, and they become 
darker and finally black; the dark tips of the mandibles 
are the first part to show any movenlent, opening and closing 
for quite a long time before they COlnlTlence to bite their 
way through the shell. 

La1·va (fig. 1). 

The sphingid larva is subcylindrica.I in shape when full-fed, 
tapering for,vards slightly from segnlent 7 or sharply from 5. 
In the former case the head is usually large and in the latter 
small. These are, broadly speaking, the t,vo types of larva, 
the former being common among the .. 4semanophorre and the 
'latter among the Semanopho1·[C. There are three pairs of 
tt;ue legs, one pair on each of segments 2, 3 a~d 4, a pair 
of prolegs on each of segments 7 to 10, and a paIr of claspers 
on 14. There is a spiracle on each side of 2 and on 5 to 12. 
Whilst so far agreeing "'ith rna,ny other 1epidopterous larvoo, 
it. is further characterized by t.he possession of a horn on the 
dorsum of segment 12. This horn is chitinized in the last 
instar and is present in all India,n species, though SOllle· 
times much reduced. A horn similar to that of the SPHIN

GIDlE is found in a fe,v species of N OTODONTIDlE. 

The head (fig. 2) consists of t,vo lobes, together with the 
nlouth-parts, and varies considerably in shape, not. only 
generically and specifically but individually in different inst.ars. 
It is inva,ria.bly rounded in the first iustar, and ma,y remain 
so until the last instar, but in SOllle genera it becomes 
t.riangular in the second instar; it lURY relnain triangular or 
become rounded again ill the last insta-r. The vertex is SOllle· 
t.imes more or less conica,l, and a long process nlny arise from 
t.he apex of each lobe of t.he head in the second ins tar ; these 
proresses usually becolne shorter in proportion to the length 
of the head ill succeeding instars, and are of tell represented 
in the final ins!,ar by a tubercle at the e:tpex of ea,ch lobe. 
The two processes are closely appressed till near the tips, 
,vhere they diverge short.ly. The t.ria.ngular shaped head 
cha,racterizea the subfanlily AMBULICINlE, and i8 never found 
in the tribe Acherontiini (though appearing again in the 
genus Dolbina of the tribe Sphingulini), nor in the subfalnilies 
CH1EROCAl\'IPINlE a.nd PHILAMPELIN~; but it oc('urs again 
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in the genus Sataspes of the tribe Sesiini, subfalnily SESIINlE, 
connecting the Asemanophorm, Ambulicine insects, with the· 
Semanophorm, Philampeline forms. 

The highest region of the head is called the vertex; behind 
the vertex is the occiput, with a small triangular sinus situated 
dorsally on the hinder margin and called the occipital sinus; 
the front of the hea.d is called the face, the side the cheek, 
the underside of the head behind the mouth-parts the gula 
or throat. 

A 

h 

E o 

Fig. 1. 
A. A sphingid larva. The segments are numbered 1 to 14. a, antenna; 

b, true legs; c, pro legs ; d, claspers; e, horn; j, spiracle; 
g, secondary rings; h, anal flaps. 

B. Segment 8, enlarged. j, spiracle; i, the four mai.n hairs. 
C. Spiracle, enlarged,. showing central slit. 
D. One of the true legs. a, base; b, first segment; c, second segment; 

d, third segment, bearing a claw. 
E. Proleg. a, base; b, shank. with terminal fringe of hair; c, ankle; 

d, foot, with a fringe of hooklets. 

The true clypeus (fig. 2 A, b) is roughly triangular, but the 
apex may be rounded; the sides may be stratght or curved 
inwards or outwards; the base is generally some"\vhat emar
ginate and the basal angles are frequently occupied by lo"r 
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rounded tumidities. The length of the clypeus is rarely 
more than half that of the head, and often considerably less 
than half. The false clypeus (fig. 2 A, d) is a narrow strip 

A 

F · 4) 19 .... 

A. .A diagrammati~ representation of the larval head, seen from t.he 
front. a., lobes; b, true clypeus; c, basal tumidities; d, false 
clypeus; e. labrum, with lateral bristles; I, ligula; g, man
dibles; i, antenna, wit.h special bristles; i, eyes. 

B. I .. igula and part of labrum of Polyptychtts triUneatus 8onanthis, 
seen froln the front (greatly magnified). a, ligula; b, sinus, 
showing bevelled edge: c. bristles; d, labrum, lower part; 
e, labial brist1es. 
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lying outside the true clypeus; its apex may be acute or 
rounded, and the sides may extend downwards to the base 
of the true clypeus. The false clypeus is not present in t.he 
earlier instars, but is always present in the last instar, though 
SOlnetimes it is difficult to trace, as in the genus M acroglo88um. 

The labrum (fig. 2 A, e) is a transverse plate, the proximal 
part chitinized, the distal part generally membranous; 
llleasured along the dorsal line it is between one-half to 
one-third the length of the true clypeus. The front or lower 
11la.rgin is st.raight and the hinder margin arched towards the 
base of the clypeus; the hinder margin is connected with 
the base of the clypeus by membrane which allows it a certain 
anlount of movement. In many species the labrum is 
sculptured by longitudinal ridges, as shown in the figure, 
but in other species it is smooth; at each side there is a 
prominent bristle (fig. 2 B, e), which is directed forwards, 
dO\\71Wards a,nd inwards. 

The ligula (figs. 2 A, f; 2 B, a) lies below the labrum, and 
serves to direct the edge of the leaf to the cutting surfaces 
of the mandibles when the larva is feeding. It is apparently 
developed from the lining of the gullet, being, rooted under 
the labrunl and independent of it, as is shown both by dis
section and by the fact that it can be seen to be protruded 
and retracted when the larva is feeding. It is also capable 
of being altered in shape at ,viII, so that it is either transversely 
convex or flat. It is very generally kidney-shaped. with a 
frontal triangular sinus ,vhich varies in depth and width in 
different species. In some of the Ambulicine larvre (genus 
Oxyambulyx) the ligula is very long and the sinus very deep 
and narrow; the structure then resembles in shape two 
sausages joined at the base. The surface is smooth and set 
,vith stout bristles, the position of which in Polyptychus 
trilineatus sonanthis is shown in fig. 2 B. We are unable 
to say if these bristles occupy the same position in all genera 
and species. 

The mandibl~ (fig. 2 A, g) is a strong, truncated, hollo"\v 
wedge, the base fitting into a socket in the skull near the base 
of the antenna. The basal half is curved gently away from 
the antenna, and the distal end is flattened, bevelled and 
more strongly curved in the same direction, so that the 
outer edges nearly face each other inwards and form the 
cutting edges. In the first instar the cutting edges are 
definitely toothed, but the teeth become less promin~nt 
in later instars until, in the last instar, they have almost 
disappeared, and are often represented only by transverse 
grooves. 

The antenna (fig. 2 A, i) is composed of three segments. 
Its base is ~et in a cavity of the skull into ,vhich the whole 
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organ can be more or less retracted. The basal segment 
is the thickest, and is usually equal in length to the third ; 
the second segment is shorter and is of less diameter than 
the basal se!!ment; the third is the thinnest, and has at 
its tip two '-bristles of varying (in different species) and 
markedly unequal length. The colour is uniform in different 
colour-forms of one species. 

o 

A 

10 0 
2 
3 0 

50 40 

B 
/1 C 

Fig. 3.-Lar\-al h~ad. 

A. l/o,ver port.ion of the right lobe, seen from the front, sho\\ying p08itioll 
, of eyes (greatly magnified). 

B. A diagrammat.ic view, seen from belo\\'. a, antenna; c, clypeus; 
la, labrum; 11:, ligula; ip, labial palpi ; 'n"d, mandibles; It~p, n18X

illary palpi; 0, ~yes; 8, spinneret. 

The eyes (figs. 2 A, j, 3 A) are situated partly on the cheeks 
and pa,rtly on the gula. They are six in number on each 
side, in a group just above the base of the antenna. They 
are sin"tple, round and convex, and are often raised on a. 
chitinous base. They are ",it-reous III appearance, often nearly 
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colourless, with a black pupil, and the base often reddish
brown or black in colour. 

We call the uppermost eye no. 1, and number the rest. 
downwards. Eye 2 is a little belo,v and on the inner side 
of 1; 3 is below and slightly on the inner side of 2; 4 is 
,vell below and slightly on the outer side of 3; 5 is slightly 
below 4, and on the outer side of all the rest; 6 is the lowest, 
and is situated on the under surface of the head near the base 
of the antenna, directed downwards. Eyes 1 to 4 lie on a 
curve convex to the base of the mandible, 3, 4 and 6 always 
more or less in a straight line, with 6 at a greater distance 
froill 4 than the latter is from 3; 5 is always on the outer 
side of 4 and 6; 4, 5 and 6 often lie at the corners of an 
equilateral triangle. Within these limits the arrangement 
of the eyes varies in different species, and the size of the eyes 
also varies. 

The surface of the head may be dull or shining and polished; 
it may be smooth or covered more or less closely wi.th seti
ferous tubercles, and between these there may be superficial 
corrugations or reticulations; in addition to the bristles 
on t,he labrum, ligula and antenna already mentioned, there 
are main hairs arranged very similarly to those on the body 
segments-one on each side of the apex of the false clypeus, 
one on each side at its middle, and one on each side near 
the base of the true clypeus. 

The body in the first instar has the same shape in all 
subfamilies. It is always cylindrical, with a straight bifid 
horn, the diameter of the body and the length of the horn 
varying with reference to the length of the body in different 
species. In the full-fed larva the shape varies with the sub
family. In the ACHERONTlINJE the body is nearly cylindrical, 
tapering only slightly from segment 7 to t.he large rounded 
head; in the AMBULICINlE the body tapers more sharply 
from segment 5 to the large triangular head; the SESIINlE 
larvre either resemble those of the AMBULICINJE or have 
bodies nearly cylindrical; the larvre of the subfamilies 
PInLAMPELINlE and CH<EROCAMPINlE taper sharply forwards 
from segment 5 to a small rounded head, and segments 4 
and 5 are sometimes tumid and, more rarely, laterally flanged. 
Except for the horn, important processes of any kind are 
rare in Hawk-Moth larvre; in the genus Polyptychus the newly .. 
hatched larva has a dorsal prominence on s~ment 14, but it 
disappears in the later instars; Pseudodolbina fo has ~ng 
fleshy tubercles on segments 3, 4 and 14; in a larva recently· 
discovered by us (Apocalypsis velox) some of the tubercles 
are developed into long fleshy spines; M eganoton nJjCtiphanes 
has a fleshy hump on 3. The proportional lengths of the 
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segments are very similar to those of other lepidopterous 
Ia,rvre, the divisions between them being always visible, 
though more clearly defined in some species than in others. 
Each segment from 2 to 12 has more or less deeply depressed 
transverse lines which divide the segment into secondary 
·rings (fig. 1, g); on segment 2 there are three rings, on 
segment 3 there are usually six, ·on segment 4 seven, and 
on segments 5 to 11 eight each; on segment 12 there are 
three or four complete rings near the front margin and others 
,vhich do not reach the dorsum. In the first instar the horn 
is al,vays straight, tapering gently from a truncate-conical 
base to a shortly bifid tip, each arm of the fork bearing a seta. 
It is usually long, and may be very long. In succeeding 
instars it becomes proportionally shorter, except in a few 
species, and often changes in shape. In the full-fed larva 
it may be straight, or curved down,vards or upwards, or curved 
first do,vnwards and the11 upwards, as in the genus Acherontia 
(but not in Psilogramma, as stated by Rothschild & Jordan, 
1903, p. 42). It may be long or short, stout or thin; in Langia 
zenzeroides and in some of the species of Clanis it is reduced 
to a large conical tubercle, in the genus El1:bia to a rounded 
t.ubercle; in Rhodosoma and Degmapte'ra it is flattened 
laterally, and in Rhagastis and Gechenena it may be flattened 
laterally or clubbed. It usually ends in a simple point, but 
may remain bifid to maturity. 

The surface of the body may be dull or shining, with or 
,vithout tubercles on some or all of the segments, or ,vith 
tubercles in some instars only. In the first instar the surface 
of the horn is either smooth and shining or du1J, and in some 
species it is covered \\rith snlall setre "rhich may arise from 
granules. In the last instar the surface of the horn may 
be rough, ,vith pointed or rounded setiferous tubercles, 
or smooth as in most of the genus M acroglossum and the 
subfamily CH<EROCAMFIN.iE: it is usually strongly chit.inized 
and shining, but may be dull; the bifid tip usually disappears, 
being replaced by a simple point. In the flattened horn of 
Degmapte1·a mirabilis the setre beCOlne spinous on the under 
surface. 

The legs (fig. I D) consist of a base a and three segluents b, 
c and d, t.he last of which bears a simple claw. The proleg 
(fig. 1 E) consists of a base a, sha,nk b, ankle c, and the foot. d, 
set with curved hooklets. The proleg of Aeglnent 10 is 
in~ariably larger t.han that of segment 9, and the latter 
is lsomet.imes larger t.han the co-equal pairs of segment,s 7 
and 8. The clasper is sinlilar in construction to the proleg, 
but theLsharl'k is larger and more conical. The upper edges 
of the claspers are covered by the triangular anal flap. 
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The horn appears to have developed from a pair of tubercles 
on segment 12. The tubercles are most strongly developed 
in the subfamilies ACHERONTIINlE and AMBULICINlE, and 
are largest on the dorso-Iateralline and on the oblique stripes; 
they are least in evidence in the subfamily CHCEROCAMPINlE, 

and their presence or absence is of considerable phylogenetic 
importance. They are often present on segment 2 and on 
the anal flap and claspers when entirely wanting elsewhere. 
They are frequently "ranting in the newly-hatched larva, 
but may develop in later instars; more rarely the reverse 
occurs. They develop rarely into long fleshy spines or 
processes, as mentioned above. 

The spiracles are ahvays oval in shape, ,vith a centrallongi
tudinal slit and often a raised chitinous rim. Those on 
segments 2 and 12 are usually larger than the rest, and that 
on 12 is placed obliquely, the long axis roughly on a line 
drawn from the base of the horn to the lo,ver edge of the 
front margin of the segment. The remaining spiracles have 
the long axis at right angles to the dorsal line of the larva. 

OhCEtotaxy.-We have, unfortunately, not studied the 
hairs of the newly-hatched larvre of many of the species we 
have bred, but in the case of Olani8 phalaris they are arranged 
in small groups ; in Oephonodes and Gurelca they are branched ; 
in Sataspes infernalis they are bifid; in Rhopalopsyche 
nycteris they are simple; the compound hairs in each case 
becoming simple in the second or third instar. The secondary 
hairs are sometimes wanting. The body, of the larva in the 
last ins tar is covered with nlinute hairs, amongst which, 
on each segment, there are some much larger 'ones which 
we call the main hairs. The minute secondary hairs are 
arranged, usually in a single row, along the secondary rings. 
On segment 2 there are two transverse rows of main hairs, 
one row close to the front margin and another row at about 
the middle of the segment; on segments 3 and 4 there is 
one row at about the middle of the segment; each row is 
composed of four hairs on each side 'of the dorsal line-one 
subdorsal, one dorso-Iateral, one supra- and one subspiracular. 
On the remaining segments the hairs are not in a row; on 
5 to 11 the subdorsal hairs are in front, usually on the third 
secondary ring, the dorso-Iateral hair being behind on the 
sixth ring; the supraspiracular hair is just above and in 
front of the spiracle, and the subspiracular below the spiracle; 
the two upper pairs of hairs form what is oalled the dorsal 
trapeze. On 12 the dorsal trapeze is arranged differently, 
the dorso-Iateral pair of hairs being in front and the sub dorsals 
behind; on 14 the. trapeze is similar to that 9Jl 12. except 
that the subdorsals are at the very end of the anal flap; 
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t.he hairs which on this segment take the place of the supra
and subspiracular hairs on the other segments are placed 
one behind the other, a.lso on the edge of the anal flap, in 
front of the subdorsals. The distance between the subdorsal 
and the dorso-Iateral pairs of hairs is about one-third the 
length of the segment., and the subdorsals are about the same 
distance apart from each other; the subdorsals are the 
shortest and are hardly traceable among the secondary hairs; 
the dorso-laterals and supraspiraculars are about equal in 
length and slightly longer than the subdorsals; the sub
spiraculars are the longest, and may in the last instar be about 
twice the length of the spiracle. The main hairs are usually 
simple (the secondary ones are always so), but there are 
species in which the subspiracular is compound; it is pal
Inately branched in a horizontal plane in Psilogramma 
and Cizara, as well as in a few species of other genera; 
it is always very fine and delicately inserted, and appears 
to be al,vays Inoving from t.he base; it is very easily broken 
off or removed by slight friction; when simple it is usually 
erect, but may be decumbent. 

In addition to the hairs- described above there are always 
~onle ventral main hairs, and, in the adult larva, there are 
some hairs on the segments of the true legs and a fringe of 
eight to twelve comparatively stout hairs starting from the 
lo,ver margin of the shank and subtending the ankles of the 
prolegs, three more on the base of the proleg and some along 
t.he hind margin of the clasper face. The fringe at the end 
of the shank is never developed in the newly-hatched larva, 
in ,vhich there is a single hair. Each hair a.rises from a 
circular spot, which often develops into a granule and in 
many genera into a rounded or conical tubercle of a horny 
or fleshy consistency, which may be simple or multiple. 

Coloration.-Commonly some shade of green or bluish-green, 
,vith various markings, but is sometinles brown, black, 
yel1o,v, reddis~ or variegated. Colour dimorphism is not rare, 
Cl-lld in some species there is trimorphism or even polymor
phism. The head may be immaculate or dotted and longi
tudinally striped. The markings of the body take the form 
of longit.udinal and oblique stripes, patches and bands 
\vith dots or transverse lines. Eye-like markings (ocelli) 
nre COlnmon in some of the subfamilies, and in a few species 
the spiracle on segment 5 is surrounded by an ocellus-like 
spot. The horn is usually black in the first insta.r, but may 
be yello,v, green or parti-coloured (Rhyncholaba). In later 
instars the colour is very varied. The colour and markings 
of the larvre are characteristic of ,vhole genera and even of 
some of t·he subfanlilies. 
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Pupa (fig. 4). 

We number the segments of the pupa from 1 to 14 as in 
the larva, segment 1 being the head and segment 14 the 
anal or cremastral segment. Segment 2 is the prothorax, 
3 the mesothorax and 4 the metathorax, the three together 
forming the thorax; segments 5 to 14 form the abdomen. 

Head.-The front is called the frons, the lower part the 

A B 

a 
b 

c 
b d 

e 
f' 

5 
6 

,$ 
7 

8 

h 9 

9 

c 
o 

Fig. 4.-Pupa. 
A. Ventral view, showing a, appendage to clypeus, consisting of labrum 

and ligula; b, coxal piece; c, fore leg; d, antenna; e, mid-leg; 
f, wing-case: g, bevels of movable segments; h, cremaster. 

B. Lateral view, showing segments 1 to 14. a, frons and clypeus region 
of head; b, eye-crescent; c, eye; d, foreleg; e, antenna.; 
j, mid-leg; g, 'ving-case; h, spiracle; i, cremaster. 

C. Female pupa of Acherontia lache.ns, showing segments 12, 13, 14. 
a, clasper scar; b, cremaster. 

D. Male pupa of Acherontia lachesis, showing segments 12, 13. 
a, ~lasper scar. 
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clypeus. The larval clypeus is altogether wanting in the 
pupa; the name has, however, been retained and applied 
by most authors to the lower portion of the frons. In the 
process of the transformation of the larva into the pupa 
the head appears to undergo a bilateral screwing motion 
,yhich obliterates the larval clypeus and raises the eye-region 
a.nd a.ntenn~ towards the vertex of the pupal (and imaginal) 
head. Attached to the pupal clypeus is a composite piece 
,vhich appears to correspond with the labrum and ligula of 
the larva. 

The top of the head adjoining segment 2 is called the 
vertex; on each side of the head is a large eye-case; the 
base of the tongue-case is next to the composite appendage 
of the clypeus; its tip sometimes does not reach beyond the 
anterior junction of the wing-cases, as in many AMBULICINlE, 
but more commonly continues as a narro,v ridge entirely 
separating the wing-cases. In those species of ,vhich the 
imago has a very long tongue some special arrangement 
has to be made for it.s storage in the pupal case. This is 
provided by the extension of the head of the pupa into a 
laterally flattened hollow sheath, as in Cechenena lineosa, 
or by the development of a free tongue-sheath in the form 
of a tube projecting from the front of the head and bending 
backwards to,vards the venter, the closed end being bulbous 
to allo,v of the tongue turning back '\\rithout too sharp a bend. 
The free sheath is of varying length in different species, 
and the distal portion may be curved into a semicircle or 
a spiral. This free sheath is -found in SODle of the genera 
of the tribes Acherontiini and Sphingini of the subfamily 
ACHERONTIINJE, and. again in Rhyncholaba, acteus of the 
subfamily CH<EROCAMPINlE. 

Thorax.-The case of the fore leg lies nearly parallel with 
the tongue-case (fig. 4); in some species there is a smaH, 
bipartite, diamond-shaped piece bet"reen the tibia and the 
tongue-case; Mell calls it the "shin," but it is doubtful 
,vhat it represents. We have reason to suppose it to be the 
coxal trochanter of the fore leg, and we call it the "coxal 
piece." In many species it is hidden under the femur and 
tibia of the fore leg. The mid-leg (fig. 4 A, e) lies immediately 
outside the fore leg and the antenna outside the mid-leg, 
,,,ith its base near the top of the head next to the eye-case. 
The hind leg is hidden beneath the "ring-case, but the extreme 
trp may in sorr~ instances just appear between the apices 
of the ,ving-cases, which always end at. or near the hind 
lua.rgin of segment 8; the fore 'ving lies over the hind wing: 
and covers all but a llarrow band of it which is visible along 
segments 4 to 7 Segnlent.s 9, 10 and II of the a,bdomen 
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are usuaUy 1l10vable, a,nd the Inargins are more or less deeply 
bevelled. 

Mat:kings.-The surface of the pupa is dull or polished 
and shining, and either smooth or pitted, wrinkled or corru
gated. Sculpturing is often present on the head, segment 4, 
t.he antespiracular region of 9, 10 and 11, the ventral surface 
of 13 and 14, and the cremaster. Head-sculpturing is found 
in the genera .Z~f arumba, Parum 'and Sataspes in the form 
of a pair of frontal, very rugose ridges; sculpturing on segment 4 
in 4.4cherontia and M eganoton as subdorsal pear-shaped, 
raised and roughened surfaces, and in Psilogramma and 
Herse as a pair of subdorsal weals or ridges. The ante
spiracular sculpturing consists of a specifically varying number 
of roughly parallel ridges on the front bevels of the movable 
segment.s 9, 10 and 11; this is found in most of the Acheron
tiine pupre and in Oompsogene, Glanis, Marumba and other 
~-\mbulicine forms, with slight indications of it in some of the 
(M<EROCAMPINlE. The sculpturing on segments 13 and 14 
consists of the clasper scars and sex marks, and the cremaster 
is often corrugated, pitted or ridged. The sex of a pupa 
can, in Inost cases, be determined by examining the ventral 
aspect of segments 13 and 14. The scars of the anal claspers 
(fig. 4: C, D) are on segment 14 in front of the base of the 
cremaster, the scar on each side of a central depression forming 
a somewhat sausage-shaped thickened "lip," the two scars 
together forming a longitudinally-placed, mouth-shaped organ. 
In the J pupa (fig. 4 D) there is on 13 a similar but smaller 
mark and no mark on 12, and the margins of 12, 13 and 14 
are not emarginate. In the ~ pupa (fig. 4 C) these margins 
are distorted by the middle anterior portion of segment 14 
being produced in a tongue-like or triangular process right 
across 13' and forwards to the middle of 12, carrying, so to 
speak, the middle part of 13 with it, as shown in the figure. 
The large "mouth" in the figure is formed by the clasper 
scars; the black median line on 13 is the posterior of two 
marks ,vhich always occur in ~ pupre; it probably represents 
the anus of the inlago. This mark may be shorter or it may 
be broader than in the figure, or may even be nlore or less 
circular, a,nd it is often connected by a depressed line with 
the generally better defined and usually broader and rounder 
mark in the Iniddle of 12, in the very apex of the tongue or 
triangle; in some cases this latter, presumably sexual, 
depression is also mouth-shaped. Sometimes these "sex" 
'marks are faint and difficult to distinguish, but a single mark 
on segment 13 and no mark on 12 always indicates a ~ pupa; 
~ blurring of the segment margins and a mark in the middle 
of segment 12 always indica,tes a ~. 

VOL. v. C 
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Spiracles (fig. 4 B, h).-These are situated on segments 2 
and 5 to 12, as in the larva, though those on 5 are generally 
hidden beneath the visible inner margin of the hind "~ing ; 
those on 2 are placed in the division between segments 2 and 3 
and are often covered by.a lobe extending from the front 
margin of 3 which fits into a corresponding emargination 
of the hind margin of 2. They are oval in shape as in the 
larva. 

The cremaste1· is a chitinous extension from the dorsal 
surface of segnlent 14; it may be broadly or narrowly conical, 
or flattened, long or short, with the tip usually bifid; in some 
species there are additional lateral teeth or spines, and these, 
lik~ the terminal ones, may be branched or end in hooks, or 
lllay be simple. In Langia the cremaster is reduced to a 
minute spine or is absent. 

Colorat1·on.-In those species which pupate in a cell under
ground the colour is either black, brown or chestnut, without 
any markings, except in Degmapte'ra mirabilis, which is chest
nut \vith the eye-cases cream-coloured; the surface of these 
pupre is usual1y highly chitinized and shining. The pupa, 
of Psilogramma menephron is exceptional in being covered 
,vith a plum-like bloom. The pupre of those species ,vhich 
pupate in a cocoon on the surface are usually pale III colour 
wit.h darker stripes and spots, or parti-coloured, but the pupm 
of the subfamily SESIINJE are of the uniform dark type, though 
they pupate on the surface. In the subfalnily PmLAMPELIN~ 
the pupa of Cizara sculpta is prettily marked and those of 
the genus Panacra are variegated, resembling green and 
grey lichens; that of Angonyx tesfacea is an exception in being 
nearly uniform black in colour. Pupre of the subfamil)7 
(;}{<EROCAMPINlE are usually pale with darker stripes and 
dots. 

I'mayo * (figs. 5, 6, 7, 8). 

Head (fig. 5).-The dorsal skeleton is divided by t,vo 
transverse sutures into t.he clypeus (cl), epicranium (ecr) , 
and occiput (occ). 

The e,picraniu'1n forms laterally t.he sockets for t.he antennre, 
which stand nearer t.he eye in SODle Hawk-Moths tha,n in 
ot.hers. 

The clypeus is t.he largest plate of the three; it is Dl0re or 
less strongly convex, especially mesially. It, bears at, the 
anterior margitt the labrum (lr). The labrum is in most 
inrtances raised to a large, transverse, cariniform tubercle, 
\vhich is generally vertical in front. It projects sometimes 
frontad over the base of the tongue, concealing t,he mesial 
"llart of ~he tfpistome (ep). 

• This account is taken from Roths('hild and Jordan's 'Revision,' 
1003. 
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The epistome covers the base of the tongue. When normal 
it has a thin mesial lobe and a large process at each side. 
The lateral processes are designated "pilifer" by Kellogg. 
The normal pilifer (1)) is a curved obtuse process, concave 
and flattened on the inner side, and is beset on the inner 
surface with a great nUluber of long stiff bristles which project 
over the base of the tongue, which they touch. 
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Fig. 5.-~lorphology of head. 
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A. Head of Psilogramma menephron, denuded, dorsal view. A, base-· 
of antenna; up, genal process; lr, labrwn; 1rbXP, maxillal'Y 
pal pus; p, pHifer; t, tongue. 

B. Head of Psilogramma me nephron, denuded, ventral view, labial. 
palpi removed. flp, groove in which labial palpus is insert,ed; 
other lettering as in A. 

C. Mouth-parts of Psilogramma menephron, lateral view. Lettering 
as in A. 

D. Head of Cechenena lineosa, frontal aspect. 
E. Head of Oechenena lineosa, latera] aspect. gr, cavity of first segment .. 

The genal process (gp) is a more or less triangul::u- projection 
between the pHifer and eye, supporting the former laterally. 
It is an enlargement of t.he brim ,vhich separates the eye 
from the large labial cavity of the underside of the head._ 

c2 
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It is very large in ltfacroglossum and is smallest in the 
CH<EROOAMPINlE. 

Below the pilifer close to the tongue on each side is a short 
process which is the remnant of the maxillary palpus (mxp). 
It is in most cases densely clothed with long white scales. The 
size of the vestigial maxillary pal pus is not constant in the 
family, nor has the palpus always the same shape. The 
transverse arched strip of chitin between the labial palpi 
is t.he mentum. 

The proboscis, or tongue, is formed by the first pair of 
maxillro, and consists of two halves closely applied to each 
ot.her. Each half is concave on the inner side, and bears 
at the inner edge a very dense fringe of cilia. The sucking
tube itself, formed by the two halves of the glossa, is closed 
above by the fringe, the cilia of which are fused together 
to form a membrane. Among SPIDNGIDlE we find the longest 
tongue of all insects, but it varies from 25 cm. in Cocytius 
to 2 mm. in some Polyptychus. 

The palpus (fig. 7 G), if not reduced, is large, broad in 
lateral aspect, closely contiguous to the head, and has a short 
third segment. A palpus like this does not occur outside 
the family. There are al,vays three segments; the third is, 
however, nearly always very short and concealed in the 
scaling of the second, projecting as a little knob. 

The first segment is the longest as a rule, and is curved, 
lying along the eye. The inner surface is more or less regularly 
annulated or wrinkled, flattened or slightly convex, or some
what concave. It is naked, except the edges, ,vith some 
long hair-like scales; or it is more or less loosely scaled for 
the greater part. A character of the greatest importance 
in the classification of the Hawk-Moths is.found at the base 
of the first segment-that is, a patch of variable size of short 
(and doubtless sensory) hairs (a), which is' always present 
in one section of the family, excepting a few reduced forms, 
and equally constantly absent from the other section. This 
basal patch is found in butterflies, and is of ,vide occurrence 
in moths. 

A peculiar modification of the first segment is found in 
.J.tlegacorma and in a great. number of CHCEROCAMPIN2E. There 
is at the apex of the segment, ventro-Iaterally, a space 
devoid of the ordinary scaling, being either quite naked 
or clothed ,vith a fe,v long hair-like but flat scaJes. The 
scaling around this naked space, ,vhich is often some\vhat 
CClncave, is more or less regular, especially ventrally, and, 
surrounding the naked space, forms a l{ind of cavity (fig. 5E,gr). 

The second segment undergoes many modifications in 
shape; it may be subcylindrical, quadrangular, triangular, 
ovate; it may be longer or shorter than broad, or square. 
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The antennm, ,,"hen strongly clubbed, have the proximal 
segments occasionally nearly or totally scaled. The sense
bristles are stiff hairs of varying length. The normal number
of the bristles found on the non-scaled surface, if ,ve except 
the end-segment, is t\VO on each side. The number is some
times doubled, but there is never a complete transverse 
series, and the bristles are never apical. The dorso-Iateral 
bristles, situated close to the edge of the scaled area, are very 
often so prolonged and become so stout that the antenna 
has the appearance of being pectinated. 

There occur all intergradations in shape between the most 
strongly clubbed antenna of Hl£morrhagia to the setiform 
antenna of M egacorma. The cilia are apparently always 
fasciculate. They occur in the males of all Hawk-Moths, 
except Rhopalopsyche, and are also present in a good many 
females, though they are here always developed in a lesser 
degree than in the respective males. 

The well-known hook in which ends the antenna of very 
many SPHINGIDlE, but not of all, occurs in all subfamilies. 
The end-segment is of particular taxonomic value. The 
length and shape, and the clothing with scales and bristles. 
of this segment, vary very much and offer good distinguishing 
characters of genera and even tribes. 

The eye is subglobular and varies much in size. It is 
never hairy, but is often covered above by a kind of eyebrow 
and below by a large tuft of hairs. 

Thorax (fig. 6 A, B).-The mesonotum, composed of the 
prrescutum, scutum and postscutum (=scutellum) , is very 
large. The prrescutum (psc) is distinctly triangular in dorsal 
view. The scutum (msc) is widest behind and a little longer 
than broad. The postscutum (mscl) varies obviously in size 
and shape. Similar parts compose the metanotum. The 
scutum (mtsc) is divided into two halves widely separate. 
The postscutum (mtscl) is always narrow. 

The ventral parts of the meso- and metathorax do not 
differ much in size. The sternum (st) and peristernu1n (pest) 
are not completely separated from one another. The 
peristernum ~s large and remains broad at the obliquely 
truncate upper end, where it leans against the para sternum 
(past). This is a large plate extending obliquely dorsad 
and mesiad from the meral suture (smn), separating the meral 
and sternal parts of the sternite, to the membrane connecting 
meso~ and prothorax. Bet"Teen this plate and the Dotum 
the mesothoracic tegula (mtg) is inserted. Below the para
sternum lies the episternum (est), with which are fused t.he 
hyposternum (hyst) and the marginal strips along the coxal 
cavity. The episternum is always obliquely truncate, with 
the upper inner angle more or less pointed. 



22 

'/Jam ... '. 
est .. __ ~ 

prm ... _ :\ 
h,!Jst- .. _~ . "'" 
em.--· -_--.....~ 

tchin~·~ 

B 

SPHINGIDlE. 

, 
··par 

·F. 

Fig. 6.-Mol'phology of thorax. 
A. Mesothorax and first abdominal sp.gments of Herse convol'vuli, 

lateral aspoot. atl-fltS~ tergites of first, second and third 
a.bdominal segments; a8t2, a8tS, sternites of second and third 
abdominal sternites; en", epimeruftl; e8t, episternum; gl, gland 
between sternite and tergite of sec-ond abdominal segment; 
hy'l};., hypomerum; hy.qt, hypo sternum ; ipt, insertion of wing; 
'11l.p, ma.rginal strip; 1n8(', scutum of mesothorax; 'm8cl, scutellum 
of mesothorax; '1ntsc, scutum of m~sothorax; rntscl, scutellum 
of meta thorax; mtg, mesothoracic tegu 1ft; pan&, paramerum; 
1)ast, parasternUln; pel~t, peristernum; PP. parapleurum; prm, 
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The meral half of the sternite is made up of the paramerum 
(pam) and the proto1nerum (prm) , two more or less strongly 
convex plates, together ,vith the large epimerum (em). 
A marginal strip (mp), situated along the meral cavity, is 
separated by a more or less distinct suture from the epimerum. 

The metasternite is more simplified than the mesosternite. 
The episternunl and epimerum are the only large plates. 

Leg (fig. 6 C, D, E, F).-The segments forming the leg 
eornprise the coxa, trochanter, femur~ tibia and tarsus. 

The coxa is inserted in a groove formed by the sternal 
part of the sternite. The trochanter (troch) is borne by the 
coxa and is supported behind by the merum. The femora 
ahvays remain simple. Tibia and tarsus undergo several 
lllodifications. The apex of the fore tibia is often produced 
int.o a strong process (a thorn). The tibire are Jnore or less 
spinose. The mid-tibia has one pair of slender spurs. The 
hind tibia possesses normally two pairs of spurs, but the 
proximal pair very often disappears. 

The mid-tarsal spines a.re specialized to form a comb in 
Inany SPHINGIDlE, especially in ACHERONTIINlE. The hind 
tarsus is generally longer than the mid-tarsus. The comb is 
less strongly developed. 

The fifth segment of all tarsi bears some stout ·and pale 
sensory hairs at the end on each side close to the apical spine, 
forming often a brush. There are two long bristles dorsally 
close to the edge, curving ventrad. 

The cla,v-segnlent is composed of the claw (onychium) , 
the false claw (paronychiu1n) , the pad (pulvillus) and the 
empodiutn. The empodium is a small tubercle above the 
pad between the claws, bearing one bristle, seldom two. 
It is seldom found in SPHINGIDlE. The claws are simple 
and dilated at the base. The pulvillus (pulv) is sometimes 
absent. The paroncychium (par) possesses in its most 
generalized state two slender lobes on each side. 

Wings (fig. 8).-The neuration or arrangement of the veins 
of the wing is dealt with in the systematic section. The 
frenulum and retinaculum are sometimes reduced, vestigial 

protomerum; psc, prcescutum of mesothorax; st, sternum; 
snlrn, mera'! suture; sti, stigma; tchin, trochant.inus; troc", 
trochanter. -

B. Mesot.horax of Helwe convolvuli, frontal aspept. aa, anterior wing; 
endo8c, endoskeleton; 8C, scutum; other lettering as in A. 

c. 1\1id·tibin of Nephele acce1ztijera, showing spurs and base of first 
ta·rsal segment. 

D. Tarsus of Acherontia styx; first and second protarsal segments, 
lateral aspect. 

E. Tarsus of Cocytius duponchel; fifth and eIB.w-segment of fore tarsus, 
la.tera.! aspect. par, paronychium; pulv, pulviUus. 

F. As fig. E, ventral aspect. 
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or l,bsent.. The fore and hind wings are very variable in 
shape. 

Abdomen (fig. 7 D, E).-Lepidoptera have ten segments .. 
The ninth and tenth of the male and the eighth to tenth 
of the female are modified. The sphingid abdomen possesses 
an armature of spines. The spines stand at the edges of the 
segments, and are found on seglnents 2 to 8 in the male and 
2 to 7 in the female. The most frequent arrangement consists 
of several rows of elongate, flattened spines, those of the 
proximal row being the shortest and those of the last row 
the longest.. There is a second type of spine in which they 
are all fiat, black and glossy, being very strongly chitinized. 
This kind of spinat.ion makes the abdomen smooth and 
slippery. In the third type, which is connected by inter
gradations \"ith the first, there is only one series of spines, 
\yhich stand often ,veIl apart and are long, conical and very 
strong. 

The first abdominal segment (fig. 6 A) consists of a tergite 
(at) and a more or less triangular lateral plate, the parapleurum 
(pp); it bears no trace of real spines. The first abdominal 
stigma. (sti) lies free in the membrane in front of the para
pleurum. The second ·to sixth tergites -are essentially of the 
same structure, the spines of the posterior ones becoming 
st.ronger. The seventh tergite is longer, with the sides more 
strongly converging anad in most species. The eighth tergite 
(fig. 7 F) is small and partly (d') or complet.ely (~) concealed 
by the seventh. The parapleura of segments 2 to 8 are mem
branaceous and bear the stiglllata. The second st.igma, ho"r
ever, is situated upon the tergite, and the third one half upon 
the tergite a.nd half upon the parapleurum. 

The sternites of the first and last segments undergo some
times remarkable modifications. The second (= basal) ster
nite of SPHINGIDlE touches the merum of the hind coxa, 
,vith \\'hich it is connected by a short Inenlbrane. In by far 
the larger number of species it is slanting, transversely 
illlpressed in front, the impressioll ending at each side in a 
small but often deep groove, and is mesially carinate in front, 
t.he carina. fitting in between the coxoo. 

The st.ernite of the seventh segluent appears in the female 
sex of SPHIN01DlE in two principal types. The ordinary· 
type is sho\vn on fig. 7 B. Here the apical portion of the 
sternite is nlore or less broadly melubranaceous; the stronger 
chitinized plat~ is short, broadly rounded, or sometimes 
eJoogate-trapezifornl, ,,,ith the npex slightly sinuate. It does 
not bear any spines. 

The s~con~ t,ype is sho\vn in figs. 7 D, E. The 11lembra.lle 
connect.fhg tte sternite (VII. 1') \\'ith the tergite (VII. t) is very 
snlnl1; the sternite is not 1l1enlbrnnaC'eolls· apicuJly, the 
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strongly chitinized plate extending right to the apex. 'The 
apex of the sternite is spinose. 

The eighth sternite of the male is modified; it is al\vays 
wit.hout spines, deeply sinuate as a rule, and occasionally 
incrassate mesially or produced into a process (figs. 21 J, 
22 B, F, Oxyambulyx). The eighth tergite of the male is 
spinose and varies in size and shape. 

The scaling of the posterior segments exhibits sometimes 
striking features. The scales at the ventral apical angles 
are occasionally prolonged to tufts. The expansible fan-tail 
found in numerous SESIINlE and Nephelini is generally 
tripartite; it occurs also in Cypa and allies of the subfamily 
AMBULICINlE. 

Genitalia.-c!. The copulatory apparatus of the male is 
composed of the ninth and tenth segments. The accom
panying diagram (fig. 7 A) will make clear the relative 
position of the various elements of the clasping-organs. 

The ninth segment * is a strongly chitinized girdle, broadest 
above, and here sinuate basally. This belt is ventro-Iat.erally 
dilated into a large flap (Cl), the clasper or valve, and bears 
the harpe (H). The pleurum is attached to a proximal strip 
of chitin (pl) and to the sternite. 'The tenth segment t 
(x. t and x. v) stands in very close connection.with the ninth; 
there is no intersegmental membrane between them, except 
occasionally a remnant on the upper side. The tenth tergite 
is strongly chitinized and is movable in a vertical direction, 
or, if completely divided, also mesiad. 

Between the sternite and tergite is the anus (A), and between 
the tenth sternite and the ninth the penis-funnel (P-F) , 
from which protrudes the penis-sheath t (P). 

The tenth tergite bears stiff hairs, which stand either singly 
or form a more or less dense covering on the upper and lateral 
surface. There are two principal forms of the tergite, it being 
either divided mesially or simple. 

The tenth sternite is a· belt running from the base of the 
tergite ventrad, encircling a membranaceous area, from 
which projects the anal cone, the end of the gut (A). The 
ventral transverse part of the sternite is in by far the larger 
proportion of Hawk-Moths as strongly chitinized as the vertical 
side parts, and is produced into. one or two processes or lobes 
of various shapes- and sizes §. 

The clasper is normally sole-shaped, "\\rith the dorsal and 
ventral margins rounded. There are va.rious modifications 
by reduction and by division and the development of a special 

* Sometimes called the tegumen. 
t Usually called the uncus. 
t Also called the redeagus. 
§ Also called the sca,phium. 
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armature. Lobes, processes and teeth appear very often in 
connection "\\Tith the reduction of the clasper. 

The clasper consists of an external and an internal plate. 
The inner sheath is more or less covered with hairs, and is in 
1110St species raised into special armatures. There is very 
often a conspicuous subdorsal longitudinal setiferous fold. 
The ventral arnla,ture of the clasper is termed the harpe. 

The external plate of t.he clasper is divided by a longitudinal 
rib-like incrassation into a narrow dorsal and a large ventral 
portion. The dorsal part is generally concave above the rib. 
Upon and near the rib there is found in a great number of 
SPHINGIDlR a peculiar modification of the scaling (fig. 7 H). 
This is thought to be an organ of friction, by means of which 
a sound of some kind is produced. There are two types of 
this organ, the one confined to the SPI-IINGIDlE ASEMANOPHOR.lE 

the. other to the SPHINGIDlE SEMANOPHORlE. In the former 
group it is a patch of scales lying more or less flat upon the 
clasper, and in the latter group it consists of lanceolate scales 
,vhich are half erect. 

The area between the two claspers and the tenth sternite 
is 1nore or less membranaceous. There is a central hole, 
of ""hich the edges are more or less raised and chitinized, 
fornling the penis-.funnel (P-F). 

The penis-sheath projects from and is supported by the penis
funnel. It is provided at the end or near it with processes 
and teeth of various shapes and 8izes. Within the sheath is 
found the membranaceous penis proper, the duct of the 
sperma. This duct can be pushed out, and has, in Dlost 
cases, an arnlature of its O\vn. 

~. In order to examine the female organs it is necessary 
to remove the seventh to tenth segments and relax them, 
and then draw them apart, which can be done with the help 
of a pin. The vaginal armature, lying hidden in a cavity in 
most species, must be pushed outwards by pressure from the 
inside to become plainly visible. 

A. Diagram of copulatory apparatus of male. IX. t, ninth segment 
(tegumen); x. t, tenth segment (uncus); A., anus; 01, clasper: 
H, harpe; P, penis-sheath; P-F, penis-funnel; pl, pleural attach
ment. 

B. ~ genit.alia of Protopal'ce ,tustica; end of abdomen, segments 6 to 10, 
,·entral aspect. VU, VIII, IX, x, abdominal segmonts. 

C. As fig. B, segments 8 to 1.0, lateral aspect. 
D. Sixth and seventh abdolninal segments of Cephonodes hylas, ye~ral 

aspect. 
E. Sixth and seventh abdomina] segments of Sesia fad'U .. ~, ventral 

aspect. 
F. Eighth tergite of Meganoton nyctiphanes. 
G. Palpus of Cechenena lineosa, internal aspect. a, sensory hairs; 

sgm. 1, 2, segments 1 and 2. 
H. Friction-patch of clasper of Psilogramma menephron. 
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The ninth and tenth segments are fused into one (fig. 7 B, C) 
and covered with bristles. Between the two halves of this 
double segment lies the anus, and, ventrally to the anus, the 
aperture of the oviduct. The segment is always short in 
SPIDNGIDlE, and there is no ovipositor. The vagina lies 
between the seventh and eighth sternites, and the orifice 
is surrounded by more or less obvious folds, ridges, processes 
and grooves. 

The part of the vaginal area in front of the orifice is termed 
the antevaginal plate, and the posterior part the postvaginal 
plate. 

Besides the vaginal ventral area there is the eighth tergite. 
This is covered by the seventh, is never spinose, and varies 
in size and shape. 

Scent-organs.-One absolute sexual distinction occurs in 
all Hawk-Moths. This is a scent-organ situated at the base 
of the abdomen. It is found in all species. The orifice of 
the organ lies in the pleurallnembrane above the upper edge 
of the basal sternite (fig. 6 A, gl). It is a cavity from which 
protrudes at bundle of long scale-hairs, which serve as dis
tributors of the scent produced by the scent-cells. A groove 
or fold runs back"\\Tards from the orifice of the cavity over the 
pleura of the third segment, ending on the fourth. 

Another scent-organ is found on the hinder side of the 
a.nterior coxre. It, is very frequent.ly absent or vestigial, 
and is on the ,vhole more prominent in the Semanopho1·ce. 

fil.-HABITS. 
The ll10t.hs have the habit, unique among lepidopterous 

insect.s, of feeding and of depositing their eggs "'hile hovering 
on the \viug. 

The eggs are usually laid singly on the underside of a leaf 
or on a t\yig of the food-plant, to ,vhich they firmly adhere. 
O'ving to the crepuscular habits of the moths the method 
of depositing the egg cannot often be observed, but in some 
of the day-flying species the nloth lays the egg ,vhile poised 
delicately on the \ving. The moths, by some means ,vhich 
is not understood, select "rith marvellous accuracy the 
particula.r pla.nt or plants ,vhich \\ill form the food of their 
progeny, though an egg may occasionally be found on a blade 
of grass close to the food. A fe,v species, such as Celerl:o 
e'uphorbil£, in tlie West Hinla.Iayas, deposit their eggs in 
bat~hes of twenty or more on the underside of a leaf of 
a. gregarious species of spurge, close to the ground, and in 
this spe<i-es tlle larvro Ii ve gregariously, at dozen or more on 
one plant. Clanidops'is exusta. often lays its eggs in pairs, 
and Mell states that the nloths of the genus Pal''Um usually 
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deposit two or three eggs together, but sometimes lay twenty 
or more in one clump. The Pine Hawk-Moth of Europe 
(Sphinx pinastri) lays its eggs in small masses, and in this 
case, as in Celerio euphorbiE£, the larvre may occur locally 
in great numbers. When the eggs are laid in masses the moth 
presumably settles on the food-plant for the operation. 

The egg is usually whitish when first laid, but soon assumes 
its nornlal colour, which again changes to pale yellow as the 
larva forms inside it. The eggs hatch in a period varying 
from five to ten days or more, the larva biting its way through 
the shell ,vith its mandibles. The hole thus made is round 
and is usually situated on one side of the egg. In most 
species t.he horn of the newly-hatched larva is movable in 
a vertical plane and is frequently raised and lowered as the 
larva moves about. The power to move the horn gets less 
in later instars, and is usually lost entirely except in the case 
of a fe,," species in which the horn remains thin till maturity. 
The larva usually eats a portion or all but the base of the 
egg-shell soon after emerging, before eating any of the food. 
plant, and it will usually suck up a drop or two of water with 
avidity if it finds any. In some of the species, such as 
Polyptychus t'rilineatu8, in which the head becomes triangular 
in the second instar, it eats nothing but the egg-shell until 
after the first moult, but usually, after resting for a time 
stretched along the midrib or a vein on the underside of 
a leaf, it starts to feed. It often punctures small holes in the 
middle of the leaf before eating from the edge. Mter feeding 
for a few days it rests for a day or two preparatory to moulting, 
-often spinning a pad of silk for the prolegs and claspers to get 
a firm hold. The new and larger head can be seen forming 
behind the existing head, and the old, now empty, head-case 
is pushed forward 'until the skin parts at the neck, rupturing 
first near the throat, last at the occipital sinus. The skin 
is worked backwards by an undulatory motion of the body 
until it reaches the claspers and is shed, the case of the old 
head remaining attached to the mouth-parts of the new head 
until removed by being rubbed against some object. Most 
.species eat the cast-off skin. Mt.er resting for a time, to allow 
the new skin to harden, the larva starts feeding again until 
the next moult is due. Usually there are four moults before 
the larva is full-fed, though a larger number of moults have 
been noticed. There is often an extra moult in those species 
which assume a triangular head in the second ins tar . 

When about to pupate, the larva stops feeding and rests for 
about twenty-four hours, during which time the colour becomes. 
darker or the dorsum becomes suffused with brown 01 reddish. 
It then leaves the food-plant and wanders about in search 
of a suitable place to pupate. It hurries along with an 
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unditlatory motion of the body, and the prolegs and claspers 
gradually lose their prehensile power. Some species burrow 
into the ground and form an oval cell (ACHERONTIINlE and 
AMBULICINlE), others (most of the PHILAMPELINlE and all the 
CH<EROCAMPINlE) make a rough cocoon ot leaves and rubbish, 
held together with strands of silk, on or very near the surface 
of the ground, sometimes even on the food-plant itself. Some 
of the burrowing species dig as deep as 6 inches in suitable 
soil; they make an ovoid cell, smoothing the inside a,pparently 
by pressing with the head, and some species coat the walls 
,vith silk. After a period, ,vhich is normally about a week 
or ten days but may extend to months, the larval skin 
splits along the dorsal line of the head and along one side of 
the clypeus to the end of the third segment of the body, and 
is forced back\vards by the alternate inflation and contraction 
of the body. Whell the pupal cell is lined with silk or pupation 
takes place ill a cocoon, the larva SplllS a pad of silk at one 
end and this pad is gripped by the claspers before pupa
tion. When the pupa is nearly free of the larval skin, it 
thrusts out the anal segment bearing the cremaster and fixes 
the hooks of the cremaster into the pad of silk by a screwing 
motion of the abdomen "rhich also completely displaces the 
larval skin. The larval head-case remains attached to the 
skin ,vith the two lobes separated and the clypeus, labrum 
and ligula in one piece. In some genera, such as Clanis, 
Leucophlebia and ClanidolJsis, the larva does not pupate 
for a, long time after burying itself, but retains its larval 
skill for a· period \vhich may extend into months. It then 
pupates, a.nd the nlot.h emerges after two or three "reeks. 

When t.he pupa first breaks through the larval skin it is 
green in colour, soft and plastic, a.nd nearly as long as the 
larva "ras before pupation. The tongue, ant ennre, legs 
and ,vings, Of, rather, the cases in ,vhich these organs ,vill 
be fornled, are at first separate from the body, but very 
quickly settle into their appointed places and become fused 
together. The abdomen shrinks considerably in length as 
the menlbranes bet,veen the segments contract, and in about 
an hour's time the pupal case has assumed its final form, 
the surface has hardened and the green colour has changed 
to the final coloration. The pupa lies quiescent, and the main 
bulk of the tissue undergoes degenerat.ion into a, liquid fatty' 
substance from which the Dl0th ta.kes forn1- In sonle cases the 
moth emerges in as short a period as fourteen days, but t,he 
pet-iod l1lay extend to several Inonths, or even yea.rs. Before 
the moth enlerges the pupal case becomes fragile, thinning 
in some way from the inside a.s the nloth develops. The pupal 
ease splits, in much the sa-nle "ra,y as the skin of the larva 
splits in its final llloult, dO\Vll the dorsal line of segments 2 to 4. 
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The head-case comes off Dlore or less in one piece, together 
with the leg, tongue and antenna-cases, though frequently 
the portion consisting of the eye-cases, vertex, frons and 
clypeus separates. off in the process. The moth emerges 
in a few minutes, each part being ,vithdrawn from its special 
case; t.he t.wo halves of the tongue are separate at first, 
but quickly join together along the edges, and the tongue 
is then rolled into a spiral between the palpi. The body 
is at. first "ret ,vith some fluid and is soft and sausage-like, 
and the "rings limp and closely folded. The moth usually 
cra"yls about unt.il it finds a place where it can hang by 
its fore legs ,vith sufficient space below to allow its wings 
to expand freely; but some of the slnaller Hunlming-bird 
Hawk-Moths (Macroglossurn) remain on the ground, and 
the wings expand upwards, as in the case of many of the 
Skippers aInong butterflies. The body contracts and dries 
as the wings expand. If the moth has received any injury 
to its wings while emerging or after, the fluid which is being 
pumped from the body into the wings in order to expand 
them escapes through the wound and dries there. 

The moth usually emerges in the evening, and sits quietly 
till after dark on the following day, allowing its wings to 
harden. Before making its first flight it usually squirts with 
some force a jet of yellowish fluid from the end of the abdomen. 
It then darts off to feed or to find a mate. The day-flying 
species, such as those of the genera M acroglossum and 
Cephonodes, may be seen on the wing at any time of the day 
and late in the evening; the night-flying species are seldom 
seen except when visiting flowers or when attracted to 
artificial light. 

In some species the tongue is very short and functionless, 
and these species do not feed at all in the imaginal stage, but 
the short-tongued Death's-head Hawk-Moths (Acherontia) 
are an exception to the general rule, as they are known to 
steal the honey from bee-hives. 

Hawk-Moths in all stages have little power of defending 
themselves against their numerous enemies, and they have 
to rely chiefly on their cryptic colouring to avoid destruction. 
Their eggs are destroyed by various species of parasitic 
ichneumons, which lay their eggs on those of the Hawk-Moths. 
We have counted as many as twenty ichneumons emerging 
from a single egg of Acherontia styx. The larvre are preyed 
on by spiders and by ants and other insects, as well as by birds. 
Some Slender Loris which we kept as pets devoured the large 
larvre of Clanis phalaris with gusto, and it is probable that 
monkeys and other mammals eat them in natura.! conditions. 
The greatest destruction, however, is caused by parasitic 
Hymenoptera and Diptera. Some species appear to be 
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llllmune froln attack, ",·hile others are attacked in varying 
degree. In some cases a large number of fully-fed grubs 
lnake their ,yay through t.he skin of the living larva, and" 
spin small cocoons which stick out like almonds from a 
pudding; in a day or two they fall off, each leaving a black 
spot on t.he skin of the larva, which then dies. In other cases 
the larva may remain apparently healthy till full-fed, but 
after burying itself underground or after spinning its cocoon, 
often after successfully pupating, it is found to be dead 
a,nd the larval or pupal skin occupied by maggots or cocoons ; 
or the larva is found hanging by its claspers and one pair 
of prolegs, the body limp and filled with grubs. We have 
a.lso noticed both eggs and larvre being attacked by a small 
red mite. 

The larvre depend chiefly on th~ir protective colouring 
and the position in ,vhich they lie for evading attack, though 
w'hen discovered and molested many species strike sideways 
,vith their heads. Those of Acherontia lachesis increase the 
effect by making a loud clicking noise with their mandibles, 
a.nd those of Langia zenzeroides by making a squeaking noise 
as t.hey turn from side to side. This noise appears to be 
Blade by air being forced through the spiracles. Those 
larvre which have eye-like markings expand segments 4 and 5 
a.nd draw in the head and anterior segments, swaying the body 
from side to side in a menacing mallner, their appearance 
Hnd lllovements resembling those of a snake. The larvre 
of Panacra metallica, \vhen further molested, stretch out the 
head and thorax and bend it downwards on to the venter, 
t"visting the body at the same time; those of Celerio euphorbiw 
nervosa, \vhich live gregariously, thro,v the head and thorax 
up and back, and eject drops of green fluid, and it is note
'vorthy that the colour of this larva is yellow and black
a common "'varning" coloration. Some species, when in 
the later iust.ars, seek protection by hiding during the day 
low do,\\'n on the stem of the food-plant, or even by burying 
themselves in the earth at its foot. 

The pupre rely on concealment for protection, and are 
either buried deep in the earth or, if on the surface, 
have cryptic colouring and are covered by a rough cocoon. 
~fost sphingid pupre are capable of a very free motion 
of segments 9, 10 and 11, and ca.n move the abdomen 
frolll Ride to side or round and round; some rapidly 
contract and Lelougate t.he abdomen as well, producing 
a. shivering Dlot.ion of t.he whole body which can be felt when 
t.he pupa i8 held in t.he hand. The pupre of a few species, 
such a9 La\.tg'ia zenze'foides and Theret'ra castanea, have very 
little power of mot.ion: t.hese pupre have hard, rugged surfaces 
and dull colouring. Some pupre are able to produce audible 
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sounds. Those of the genus Macroglossum make a dull 
knocking noise when moving the abdomen from side to side ; 
those of M eganoton nyctiphanes a slight hissing noise. The 
pupm are so seldom found in natural conditions that it is not 
known what enemies they may have, but bred specimens 
are frequently destroyed by the larvm of a small scavenging 
fly which lays its eggs at the junction of the abdominal 
segments. 

The moths are so swift on the wing, and so well concealed 
by their colouring when resting, that they probably have 
few enemies. They are, however, often captured and eaten 
by bats. The species Acherontia lachesis and La.ngia zen
zeroides, if disturbed when resting, alternately raise and lower 
the body, at the same tinle partly opening and raising the 
wings and producing a squeaking note. Many other species 
vibrate the partially opened wings very rapidly, producing 
a low humming note. Some of the day-flying species which 
mimic bees bend the abdomen about as their models do when 
stinging. 

The food-plants of Indian Hawk-Moths cover a very large 
range, comprising some sixty widely separated families of 
plants and hundreds of species, and including the largest 
trees and small herbs, and even grasses. The larvre of some 
species feed on a large number of plants of different families, 
others confine themselves to a single family or even a single 
species of plant, or whole genera choose their food-plants 
from a single family. In some species the larvie become 
so abundant in some localities in certain seasons as to cause 
serious damage to the vegetation on which they feed. Those 
of H erse convolvuli and Acherontia styx sometimes devastate the 
crops which form their food-plants; those of Leucophlebia 
emittens occur in immense numbers in some years, and destroy 
the grass crop; all Rubiaceous shrubs in certain areas are 
sometimes defoliated by the larvm of Oephonodes hylas and 
O. picus. The large larvie of Langia zenzeroides strip apple 
and other fruit trees of their leaves. 

IV .-DISTRIBUTION. 

The Hawk-Moths are a widely distributed family, being 
found in all parts of the world except the Arctic ~nd Antarctic~ 
and occurring as stragglers even in the Arctic Regions. 
Owing to their swift and powerful flight and habit of 
wandering some of the species have a very wide range. This 
habit also causes stragglers to appear in areas beyond their 
normal range, but their permanent establishment in such 
areas is often checked by a tendency of the femalel to 8ecome 
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sterile outside their usual habitat. The Convolvulus Hawk
Moth, for instance, appears as a straggler in England, but the 
females are usually sterile, and the species is thus prevented 
from becoming resident in England, though the food-plant 
of its larva gro\vs there freely. 

There is one cosmopolitan species, Celerio lineata, the 
English Striped Hawk-Moth, with three subspecies in different 
parts of the ,vorld. Herse convolvuli, the English Convolvulus 
Hawk-Mot.h, and Hippotion celerio, the English Silver-striped 
Ha"rk-Moth, occur practically throughout the Old World. 
Four Indian genera extend into the Neotropical and Nearctic 
Regions (America), thirty-four genera into the Palrearctic 
Region, and twelve genera into the ~thiopian Region (Central 
and South Africa). 

Within the Oriental Region 34 Indian genera are represented 
in S. China, 33 in Malaya, 23 in the Philippines, 17 ma 

Papuasia, and 15 in Australia. 
In the Indian area the distribution is as follows :-

West Himalayas: 
62 species, subspecies and forms belonging to 37 genera. 

East Himalayas : 
135 species, subspecies and forms belonging to 50 genera. 

South India: 
75 species, subspecies and forms belonging to 27 genera. 

Ceylon: 
58 species, subspecies and forms belonging to 26 genera. 

Burma: 
49 species, subspecies and forms belonging to 24 genera. 

The Andalnan Islands : . 
22 species, subspecies and forms belonging to 16 genera. 

It ,viII be seen that the E. Himalaya,s are very rich in both 
genera and species. The North Kanara District of Southern 
India, ,vhich has been ,vorked intensively, is very rich for 
its size, "ith 63 species belonging to 27 genera. Burma 
has been very little "Torked, and has probably a much richer 
fauna than the above figures indicate. . 

There are nine genera peculiar to the Indian subregion: 
Apocalypsis, Pentateucha, Pseudodolbina, Dolbinopsis, Rhodo
lJrasina, Clanidops-is, A gnos'ia , Anambulyx and Lepchina, 
all from the W. or E. Himalayas. Some oft-he species belonging 
to these and other Indian genera are very rare and local. 

The distribution of the moths is dependent to some extent on 
tke range of the plant or plants 011 ,vhich their larvre feed, 
though on .account of their ,vandering habits individuals 
may be found at a considerable distance from their nearest 
food-pla.nt. A species ca,nnot, ho,vever, become established 
permanentl:r \vhere t.here is no plant gro\ving which its larva 
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will accept as food, but, on the other hand, its range is often 
far more restricted than that of its food-plant or plants. 
This can sometimes be accounted for by the presence of 
a physical barrier, or by a change of climate within the range 
of the food-plant, but in other cases there does not appear 
to be any such cause to account for the limited range. 
Possibly the sterility of the females operates in such cases. 

The abundance or rarity of individuals is very variable. 
Individuals of some species are always common, of others 
ahvays rare; or a usually uncommon species may appear 
in great numbers in certain seasons, or may be locally abundant 
in a part of its range. Many of the rare species are very 
delicate and difficult to breed in captivity, and this possibly 
accounts for their rarity in nature. On the other hand 
Leucophlebia emittens, which is sometimes exceedingly abun
dant, is very difficult to rear in captivity, and we have never 
succeeded in obtaining a pupa. Some species are far more 
subject to attack by parasites than others, and parasites 
act as a powerful check on the increase of susceptible species. 
Seasonal variation in numbers is probably often attributable 
to their attacks. When, owing to favourable conditions, 
the numbers of a species increase unduly, its parasites also 
increase, and sooner or later obtain control. 

The Forest Entomologist at Maymyo, Burma, records 
that serious defoliation of a plantation of Brou88onetia 
papyrijera -,vas caused by immense numbers of a sphingid 
larva (since identified as Parum colligata Walker). In one 
·season 600 acres of the plantation were defoliated three times. 
The larvre were so numerous that the trunks of the trees 
were obscured by the masses descending to the ground, either 
to pupate or in search of fresh supplies of food. The earlier 

. instars of the larva had suffered from the attacks of a multiple 
braconid, the yellowish cocoon masses of which were strikingly 
obvious on the defoliated trees. The full-fed larvre were 
being attacked by a tachinid fly, which was present in such 
numbers that the hum of their wings was most noticeable. 
The presence of such large numbers of the host caused a 
corresponding increase in the numbers of the parasites. The 
plantation has now been abandoned, but Parum colligata 
·does not appear to be at all common, and the parasites appear 
to have obtained control. Rhagasti8 albomarginatus albo
marginatus is not a comlnon insect in most of its range, but 
.at Shillong, in the Khasi Hills, its larva feeds on the hydrangea, 
which is grown as hedge~ and in the gardens, and it is locally 
extremely abundant. We have seen a hydrangea bush 
stripped of all its leaves three times in one season. eggs being 
laid on the fresh crop of young leaves as soon as they appeared. 

n2 
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Th& species appears to be very free from the attacks of 
parasites. 

The local abundance of these usually uncommon sphingids. 
is apparently due to a suitable food-plant having been grown 
in a large area, combined with suitable climatic and other 
conditions, but another factor is the number of broods which 
occur in the year. In both the cases mentioned above 
there appear to have been three broods, and the pupal stage 
was very short, varying from two to four weeks. Many 
species have a single brood in the year, and such species are 
less likely to increase rapidly in numbers. The eggs of 
Pseudodolbina fo are not laid until the rainy season is well 
established, and the pupre always hibernate, at least in 
captivity. The hibernating pupre lie exposed for many 
months to disease and accidents, a.nd suffer far greater losses. 
than in species which have several broods with a short pupal 
stage between each brood. In parts of the country ,vhere 
the cold is not severe in the winter some common species, 
such as Deilephila nerii, continue to breed throughout the 
:rear, but ,vhere the cold is severe nearly all the species 
appear to hibernate as pupre, though we have seen imagos 
of Rhopalopsyche nycteris on the wing on sunny days through
out the year at all elevation of 7,000 feet in the Himalayas. 

DISTRIBUTION TABLE. 

The follo,ving account of the distribution of the SPHINGIDJE 
in the Indian nrea is compiled from the' Revision' (1903), with 
additions to da.te. 

We have divided India into three areas :-The West 
Himalayas, including the ,vhole Hinlalayan and connected 
ranges ,vest of Nepal, and the Si,valik Mountains. The East 
Himalayas, including the ,,-hole Hinla.layan range east of Nepal 
up to the frontier of Burma, the Khasi and Ja.intia Hills, 
the Naga Hills and a.djoining areas and hills in Assaul. 
South India, including the rest of Peninsular India. 

The dividing line bet,veen the Wand E. Himalayall 
sphingid fauna has been assumed to be Nepal, a.s, although 
the fauna of this area is practically unkno,,'ll, that to the ,vest 
of it belongs to the West Hinlalayall type and that to the 
east of it to the East. Hill1ala.yan type. 

The plains a.nd hills of Northern and Central India, south 
of the HiInalaJ.\a and Si,Yalik Mountains, ha.ve been included 
iter Southern India, as these area.s ha.ye no distinctive sphingid 
fauna. 

Notet;;,-~thschild and Jordan in the 'Revision' (1903) 
referred to the W Hinlalayas as ~. North-West India," and 
to t.he E. Hiulalayas as ,. North India." 
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Th,e Dic~tribution of SPHINGIDlE in the I ndia.n Region. 

1. Aclteront-ia laches-is (Fabr.) 
2. -- 8ty~r: styx West.w. 
3. Herse convolvuli convolvuli (Linn.) 
4. kleyaconna obliqua obliqua (Walk.) 
O. jleyanoton unalis (Feld.) 
6. -- nycti'phanes (Walk.) . 
7. -- rujescens ruje8cens (Butl.) . 
~. PBilogramma 1nenephron rJ'benephron 

(Cram.) .; + 
9. Apocalypsi,s 'l,elox But!. . 

10. Pent-ateucha curiosa Swinh ... 
11 a. Pseudodolbina jo celator J ord. 
11 b. -- --jo (Wall{.) 
12. -- requalis Roths. & Jord. 
13. Sphinx unijormis (Butl.) . 
14. Dolbinopsis y-risea (Hampson) 
15. Dolbina inexacta (Walk.) 

·i .,+ i 
·1 I 
., +, 
1+ I 

:1 + ~ 
.,+!+ + 

37 

16. Compsogene panopua panopus (Cram.) 
17. -- mansoni Clark . 

.' + 1 + + + + + 
+ 

18 a. Oxyambulyx sericeipenni.<] 
(Butl.) 

sel'iceipennis 
.+ 

18 b. ---- agana Jord. 
19. -- plfl,cida (Moore) .. 
20. -- 1nacu,lijera (Walk.) 
21. -- belli Jord .... 
22. -- lahor(]. (But!.) .. 
23. -- ochracea (But!.) 
24. -- liturata liturata (But!.) . 
25 a. -- sub~qtrigilis auripennis (Moore) 
25 b. ---- aglaia Jord ... 
25~. ---- substrigilis (Westw.) 
26. -- 'Inatti Jord. . . .. . 
27. -- canescens canescens (Walk.). 

"I ,+ 
.1+;+ 

!+ 
. +1 

:+ 
+ 

28. -- subocellata (Feld.) .. 
29. -- cyclasticta Joicey & Kaye 
30. Olanis phalaris (Cram.) .. 

+ + + 
+ + + . + 31. -- undulosa undulosa Moore 

32. -- deucalion (Walk.) ..... 
33. -- bilineata bilineata (Walk.) 

.! + 1+ 
1+ 

34. -- titan titan Roths. & J ord. 
35. Leucophlehia lirteata Westw.. . + 
36. -- emittenB Walk. . .. . + 
37 a. Polyptychus trilinea.tus luteat1.t8 Roths. & 

Jord. . 
37 b. ---- sonanthis Jord. 
37 c. -- - trilineatus Moore . . 
37 d. ---- undatus Roths. & Jord. 

+ -+ 

+ 

-t. 

+ 
+ 
+ 

:1 + + 1+ 
J ________ ' __ ! _____ _ 
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The Di8tribution of SPHINGIDlE in the Indian Region (cont.) . 
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37 e. Polyptychu8 trilineatus mincopicU8 J ord. \i II' 

38. -- dentatus (Cram.) ... . .. ... + + 
39. Marumba gaschkewitschi fortis Jord. .1 + 
40. -- cristata cristata (Butl.) . . ..' + 
41. -- 8pectabilis spectabilis (Butl.) . + 
42. -- dyras dyras (Walk.) . . + 1+ + + 
43. -- nyn"pha Rot,hs. & Jord. + 
44 a. -- sperchius albicans (But!.). :! + 
44 b. ---- g'l°gas (But!.) '1 + I 
45. -- poliotis Hampson . , I + 
46. -- indicus (Walk.) . ~ + + 
47. -- bengalensis Hampson .! I + 
48. -- deC01'atus (Moore) ..... ' .. 1

1

, 1+ + II 

49. Daphnusa ocellar-is ocellaris Walk. 
50. Langia zenzeroides zenzeroides Moore . +: + 
51. Rllodoprasina jioralis (But!.) .! + 
52. -- callantlla Jord. . . . + 

+ 

53. Olanidopais exusta. (But!.) . + 
54. Agnosia orneus (\Vestw.) . + 
55. -- microta (Hampson) . 
56. Paru1n porphyria (But!.) . + 
57. -- colligata (Walk.) ,. .. 
58. Oypa decolor decolor (Walk.). . + + 
59 a. -- pallells pallens J ord. . . + I + 
59 b. ---- enodis Jord. . 
60. --ferruginea Walk.. . . I 

61. Smerinthul'U.~ pert'ersa (Roths.) . I + 
62. negmaptera '1nirabilis (Rothso) ........ + 
63. Oallambulyx rubricosa rubricosa (Walk.) ° I + 
64. --juno.nia (Butl.) .j I + 
65. -- pac'tlus (Roths.) ° .\ + I 
66. Ananlbulyx el1vesi (Druce) .. . • . . . + 
67. 81nerintllw kindermanni obaoleta Staud .. 1 + : 
68. Phyllosphingia dissirnilis perundulan8: 

Swinh. .... . .. - ... 0 •• ••• • .1 
69. Hl1!morrhagiajucijor1n/l8jucijorm1°s(Linn.)i + 
70. -- saundel'si (Walk). . + 

+ 

+ 
+ 

71. -- rubra (Hampson) ... . + 
72. Oepltonode8 hyla8 hylos (Linn.). . + 
73. -- piCU8 (Cram.). 0 • • • •• • • • '1' + 
74. Sat.mpes Jnje1"11alis f. infernalis Westw. . + 

+ + + + 
+ + 

-- -- f. unijoT'lnis But!. . . + 
75. -- tagalica f. tagalica Boisd. .. .. .! + 

-- -- f. th01'acl~ca Roths. & Jord. . i + 
---- f. colla1'is Roths. & Jord. . i I 
---- f. hauxwelli de Niceville. I I 

• I I 

76. -- scotti Jord. .: + I 
I , 

+ 
+ 

+ 

+ 
+ 

+ 

+ 

I 

------------------------------
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The Distribution of SPHINGIDlE in the Indian Region (cont.). 
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:1 + otU8 (Cram.). 
Linn.) · ypothoU8 (Cram.) ·1 
ore) ...... · 

77. Ohromi8 erot'lt8 er 
78. Deilephila nerii ( 
79. -- hypothoUB h 
80. -- layardi (Mo 

ida (Walk.) .. · e8tina (Moore) · a (Butl.) · a Moore. · . · . · + 

81. -- placida plac 
82 a. -- rninilna ern 
82 b. ---- tninim 
83. Dahira rub'igino8 
84 a. Au"pelophaga 1'ub 
84 b. ----- hartert 

iyin08a fasci08'" Moore. + 
i Roths. · · 85. -- khMiana kh asiana Roths. · '. 86. -- dolichoides ( Felder) 

87. -- obliquifascia Hampson · estw.} 88. Elil>ia dolichu8 (W · ., . .. 
, ucocraspis leucocraspis 89. Acosmerycoid,es Ie 

(Hampson) ... . 
90. Acosmeryx 1taga (Moore) · . · . .. 
91. -- anceus 8ubi entata Roths. & J ord. 
92. -- socrates f. 80 crates Boisd. 

----f. cine rea Butl. · .. 
93. -- sericeus sert 'ceus (Walk.) 
94. -- omis8a Roth s. & Jord. 

o berthiir . · .. 95. Lepchina tridens 
96 a. Panacra busiris a 
96 b. ---- busiris 
96 c. ---- marin 

tima Roths. & J ord. 
Walk. . · . · . 

a Roths. & Jord .. 
alk. 97. -- automedon W 

98. -- mose1'i Gehl en 
99. -- dohertyi Ro ths. 

100. -- variolosa W alk. ... 
101. -- sinuata Rot 
102 a. -- metallica an 
102 b. ---- metall 

hs. & Jord. 
ifracta Gehlen 
ica Butl. 

103. -- perfecta Bu tl. .... 
104. -- mydon myd on Walk ... " · . 
105. Angonyx testacea testacea (Walk.) 
106. Enpinanga assam ensi8 (Walk.) · . . 
107. -- labuana oce anica Roths. & J ord. 
108. Cizara sculpta (F elder} · ... 

. didyma (Fabr.) 109. Nepht,le didyma f 
-- didY1na f. h espera (Fabr.). 

s (Walk.) 110. Gurelca hyas hya 
Ill. -- masuriensis (Butl.) · ... 
112. -- hi'lnachala h imachala (Butl.) 
113. -- montana Jo rdan ... · ... 
114. Sphingonrepiopsi 8 pumilio (Boisd.) 

bh a l\ioore 115. EU1'ypteryx bhaga ag ( 
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The Distribution of SFHINGIDlE in the Indian Region (cont .. ). 
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116. Rhodosorna triopus (West w .) • . . . · + 
117. M acroglo88Um stellatarum (Linn.) · + + 
118. -- bombylans (Boisd.) · + + 
119. -- regulU8 (Boisd.) . . .. · + + 
120. -- gyrans (Walk.). · + + + + + 
121. -- affictitia (Bu tl.) . • . · + + + 
122. -- particolor Roths. & Jord. · + 
123. -- beli8 (Linn.) . · + + + 
124. -- a8similis Swainson .. _ · . · + + 
125. -- pyrrhosticta pyrrhosticta (But!.) · + 
126. -- troglodytus (Boisd.) .. · · + + + 
127. -- insipida insipid\}, (Hut!.) · + + + 
128. -- vicinum Jord. · + 
129. -- sitiene (Walk.) 

I 

+ + + · 130. -- fringilla (Boisd.) · + 
131. -- divergen8 (Walk.) ...... · + 
132. -- prometheus prometheus (Boisd.) · ...L 

I 

133. -- variegatum Roths. & J ord .•• .. · + 
134. -- saga (But!.) . ... · + 
135. -- glauooptera (Butl.) · + 
136. -- semifasciata (Hampson) · I + 
137. -- aquila (Boisd.). . · + 
138. -- sylvia (Boisd.) .... · + + 
139 a. -- corythu8 cory thus (Walk.). · +,+ 
139 b. ---- luteata (But!.) 

• r .+ + 
140. -- hemichroma (But!.) ... · .+ 
141. -- passalus rectifascia (Felder) · -f- -l-
14-2. --fal'o (Cram.) ... · + 
143. -- ·mitchelli imperat.or (But!.) · + + + 
144 a. Rhopalopsyche n.llcteris (Kollar) · + + + 
144 b. ---- bifasciata Butl. . .. · + + 
145 a. Oelerio eupllorbia3 robertsi (But!.) · + 
145 b. ---- nervosa Roths. & Jord. · + 
146. -- gallii gallii (Rottenburg) · · + 
147. -- nica3a lathyrus (Walk.) · + 
148. -- lirleata livornica (Esper) ...• · + + 
149 a. Pergesa elpenor rivularis (Boisd.) · + -l-

+1+ 
I 

149 b. ---- macromera (Butl.) 
• i + 

150. Hippotion velox (Fabr.) 
• I + + 

151. -- celeno (Linn.) .. :1 + + + + + + 
152. -- ech.eclWl (Boisd.) + + + 
{53. -- raJll~si (But.I.) . .: + + + + 

54. -- boerllavia3 (Fabr.) · + + + + 
155. Theretra ne88U8 (Drury) · + + + + + 
156. -- hoisduvali (Bugnion) · + + 
157. --- f;lotho clotho (Drury) .+ + +1+ + + 
]58. -- gnoma (Fabr.) ! i+ + 

I - ---- ... - --- -~ - - --- - ----- -
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The Distribution of SPHINGIDlE in the Indian Region (cont.). 
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159. Theretra latreillei lucasi (Walk.) 
160. -- alecto alecto (Linn.) 

I 

+ + + ++1+ · + + + 
+/ 161. -- manson'i Clark 

162. -- suffusa (Walle) + 
163. -- lycetus (Cram.). . .. . 
164. -- oldenlandia3 oldenlandi83 (Fabr.) 
165. -- pinastrina pinastrina (Martyn). 
166. -- insignis insignis (But!.) . 

· + + + + 
· + + + + 

+ + + 
+ 
+ 
+ 

167. -- griseo1narg'inata (Hampson) 
168. -- pallicosta (Walle) t +\+ + 
169. -- ca8tanea (Moore) 
170. Rhyncholaba acteus (Cram.) 

+1 
+ +1+ + .+ 

171. R/w,gaBtis velata (Walk.) + 
172. -- acuta acuta (Walk.) . + 
173. -- aurifera aurifera (Butl.) + 
174. -- confusa Roths. & J ord. . + + 
175 a. -- lunata sikhimen81.~s Roths. & J ord .. + 
175 b. ---- lunata (Roths.) .; 
176. -- olivacea (Moore) . + 

+1 

178. -- albomarginatus albomarginatu,'l 

+ 
+ 177. -- gloriosa (But!.) . . '1 

(Roths.) ...... .. • • • . + 
179. Gechenena mirabilis (But!.). .1 + 
180. -- 83grota (But!.) ..... . 
181. -- helops helops (Walk.) 
182. -- minor minor (But!.) 
183 a. -- lineo8a 8cotti Roths. 
183 b. ---- lineosa (Walk.) 

+ 
+ 

· + + .+ 
+ 

+ 

I 

,+ 

i 62 135 75 58 49 22 
I 



42 SPHINGIDlE. 

V.-SYSTEMaATIC SECTION. 

Family SPHINGID~. 
Samouelle, Ent. Comp., 1819, p. 243. 

"Imago varying in length of body from 12 to 80 mm., 
and in length of fore wing from 10 to 90 mm. (Sphingonrepiopsis 
obscurus and Cocytius antfEus). 

" H ead.-Tongue varying from being several times as 
long as the body to being reduced to two small tubercles. 
Pilifer clothed with bristles or scales, the brush even, or the 
bristles short at apex, or absent. Genal process naked, 
mostly triangular, very often reaching to tip of pilifer. 
Labrum convex in middle, often raised into a rather prominent 
tubercle. Palpus very variable in size and structure; first 
segment with or without patch of sensory hairs on inner 
surface at base; inner surface of second segment scaled 
or partly naked, sometimes excavate; scaling at apex of 
first segment externally sometimes forming a kind of cavity; 
third segment mostly short, always shorter than second, 
broad, naked and conical if very prominent. Eye variable 
in size, naked; no ocelli. Scaling of head often raised to 
a crest, especially in forms with reduced head. Antenna 
filiform, setiform, or clavate, prismatically compressed or 
cylin'drical, tapering at end, and mostly curved to a hook, 
sometimes pectinate; end-segment long or short, scaled 
dorsally, the scaling mostly dense and forming often a dorsal 
tuft projecting distad, or sparse and rough, or almost absent. 
There are often long bristles on the end-segment, two at end 
near the tip, and several scattered over the surface of the 
segment; the whole dorsal surface of antenna scaled, two 
ro,vs of scales to each segment, but the ro,vs quite irregular, 
proximal segments scaled also ventrally in a few cases where 
the clubbed antenna is very thlll basally. Ventral surface 
densely clothed with fine hairs; besides, there are some sub
dorsal and lateral sense-bristles, not obvious except on distal 
segments; a single ventral mesial sense-cone on each segment, 
apical or subapical. 6: with one exception (Rhopalopsyche), 
the segments impressed at the sides and provided basally, 
dorsally, and apically along the groove with a row of fasci
culate long hait-s, the proximal row of hairs of either side 
cohtinuous ventrally, but the hairs always shorter in and 
near the ventral mesial line, the distal row seldom extended 
to the l\.lesi~l line. Sonletimes the dorsal edge of the groove 
'\videned laterad to a process ,vhich bears the fasciculate 
hairs on the underside at the edges ~: without 
fasciculate hairs as a rule; however, there are many forms 
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in which the segments resemble those of the <3, but the fasci
culate hairs and the pectinations are not so long, and the 
grooves not so deep. 

" Thorax.-Sterna: parasternum of mesosternum large, 
epi- and hyposternum fused together, sternum and peri
sternum separate; suturale of mesosternum swollen. 

" Legs: fore coxa in 0 often with strongly developed scent
organ; tibire simple or spinose, fore tibia often ending in a 
thorn or claw; mid-tibia ,vith t"ro apical spurs, which are 
sOluetimes luuch reduced; hind tibia with two pairs, or the 
proximal pair absent; the spurs occasionally spinose, in a few 
cases the spines long and arranged in a single row, comb-like; 
tarsi ,vith four ventral rows of spines, often with additional 
spines, especially 011 outer surface; not rarely some or many 
of the spines absent, and some developed to prominent 
hooks; fourth ro,v of mid-tarsus and third of hind tarsus 
often basally developed into a prominent comb; fifth segment 
with t,vo (seldom four) long dorsal terminal bristles; pulvillus 
present or absent; paronychium with two pairs or one pair 
of lobes, or vestigial; cla,vs simple. 

" Abdomen: first tergite shorter than second, a mere linear 
strip in lJfacroglo88um, tergites 2 to 8 (0), or 2 to 7 (~), and 
sternites 2 to 6 (o~), or 2 to 5 (many ~~) armed at end with 
spine8, variable in number, size and chitinization, spines of 
tergites generally stronger than those of sternites, the latter 
often without spines. Some forms have the tergites spinose 
all over, ,vhile the spines are 'vanting in others. 0 always 
with tuft of long (scent-distributing) hairs in groove above 
upper edge of sternite of second segment (sternite of first 
segment absent, or probably fused with that of second). 

" Genital armature of 3: tenth segment simple or divided, 
the tergite as well as the sternite, the latter often without 
process, the segment asymmetrical in several instances. 
Claspers very variable in size and shape, often with a patch 
of friction-scales dorsally on outer surface, the number of 
such scales sometimes reduced to one, in many cases this 
organ quite absent; in some Al\{BULICINlE a corresponding 
organ on inner side of eighth tergite. Armature of clasper 
very variable according to species and genera, sometimes 
the two sides different. Penis-sheath and penis-funnel 
also much diversified in the family. Genital armature of ~ : 
vaginal aperture generally surrounded with ridges, processes 
or folds, but often lacking special armature, occasionally 
asymmetrical in position. 

" Wings (fig. 8).-Frenulum and retinaculum present or 
absent; an elongate subbasal patch of glos~y, modified 
seales on fore wing below behind SM2, on hind wing above 
before C. Neuration (fig. 8): fore wing, no areole; SCI 
and SC2, 3 before apex of cell, SC2 and soa on a long stalk, 
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free part of SC2 very weak and short, and mostly absent 
(individually varia.ble); SC2 ending close to apex of wing, 
sometimes continued along edge and joining SC' at apex; 
SOs from SO' at about one-third the way from cell to apex; 
Rl from upper angle of cell or shortly stalked with S04. I) ; 

R2 from below centre of apex of cell, but always well above 
angle; Ml before angle of cell, M2 in or near middle of cell ; 
8Ml absent, 8M2 forming fork at base with 8M2; upper angle 
of cell more distal than lower angle. Hind wing: 0 and SC2 

(12) 

~ 
, 

(to) (0) 
(11) sc' BC' 

BC' ,: ! 
: --,---=---..1'-____ ----~----.c' t.) 

-___ R' (6) 

--- __ R' (4) 

--_"' (3) 

.• -.- .••.. -- - •• 11' (Z) 

-", ---8M' (I.C) 
__ - __ ~ .. -861' (f.b) 

-······- •. _811' ".1) 

__ BC' (1) 

.--R' (G) 

-r--RI (~) 
____ R' (4) 

• ___ Af' (3) 

.. ---. if' (2) 
" .-. SM' (t.C) 

----~·.--SM' (f.b) 

" I SAf (1.1) 

Fig. S.-Wing venation. 
SMl-SM8, 1st, 2nd and 3rd submedians; MJ., M2, 1st and 2nd medians ; 

RLR8, 1st, 2nd and 3rd radials; SCLSCs, 1st to 5th subcostals ; 
C, costal vein; DLD', discocellular veins; M, median vein. 

separate, connected with one another by a conspicuous 
slanting bar (=801) in or near middle of cell; SC2 or (seldom) 
Rl ending at fdrthest point of 'ving; Rl from upper angle 
ot cell, often from SC2; R2 in or near centre of cell, never 
from lower angle; R3 and Ml separate, or (seldom) stalked; 
SMl ab&.ent ~I' (Roths. & Jord., 1903, p. 1). 

Egg.-Nearly spherical, or oval, surface shining or dull, 
smooth except when seen under the microscope. 
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Larva.-Head round or triangular, apparently always 
round in the first instar, sometimes first round, then triangular, 
and again round in the last instar. Body tapering gently 
or strongly from segment 5 forwards, rest of body nearly 
cylindrical; segments 4 and 5 often swollen and more rarely 
flanged; horn on segment 12 straight, bifid, and sometimes 
movable in the earlier instars, of various shapes and usually 
rigid in the later instars, sometimes much reduced in the 
last instar. The surface dull or shining, and smooth or ,vith 
set.iferous tubercles, or rarely spinose. Colour variable, 
often green or brown. 

Pupa.-Tongue reaching tip of wing-case, or shorter, 
tongue-ca.se sometimes enlarged basally or tongue in a free 
sheath; coxal-piece present or not; surface dull or shining, 
smooth or rugose; often sculpturing on segment 4 a.nd 
antespiracular ridges; cremaster very variable, often bifid, 
and sometimes with hooks and spines. 

Habits.-The eggs, except in a few cases, laid singly; the 
larva usually ,vit.h five insta,rs; pupation in a cell under
ground or in a rough cocoon on the surface, rarely on the 
food-plant. The luoth feeds and deposits eggs while hovering 
on the wing. 

Hab. All regions except the Antarctic Zone, most plentiful 
in the tropics. 

Rothschild and Jordan (1903) divide the SPHINGIDlE into the 
follo,ving groups :-

A.-Sphingidre Asemanophorre. 

Subfamily ACHERONTIINJE. 
Tribe Acherontiini. 
Tribe Sphingini. 
Tribe SphinguIini. 

Subfamily AMBULICINJE. 

B.-Sphingidre Semanophorre. 

Subfamily SESIIN.tE. 
Tribe Dilophonotini *. 
Tribe Sesiim. 

Subfamily PmLAMPELINlE. 

Tribe Philampelini *. 
Tribe Nephelini. 

Subfamily CH<EROCAMPINlE. 

(Roths. & Jord., 1903, p. cxxxv). 

* The tribes Dilophonotini and Philampelini are not represented 
in India. 



46 SPHINGIDlE. 

Key to the Subfam·ilies. 

Imagines. 
1. First segment of palpus without patch of short 

sensory hairs on the inn3r surface near' base. 
(Asernanophorre) . . ... 'l 

First segment of palpus with a patch of short 
sensory hairs on th9 inner surface near base. 
(Selnal10phorle). . . .. . . 

2. Terminal segment of antenna long and thin, with 
long hairs and bristles (short in Dolbinopsis 
and Dolb1~na, but th9se two genera may be 
distinguished fron1 the AMBULICINlE by the 
fOl e wing not. being sinuate). . 

Terminal segment of antenna short (long in 
Con"psogene, O.vyan"bulyx and Cypa, but these 
three genera may be distinguished from the 
ACHERONTII:SlE by the fore wing being 
sinuate) . 

3. Pilifer normal.. . 
Pilifer consisting of a t('rminal part bearing 

8h )rt or vestigial bristles and a proximal part 
bearing long bristles . 

. ,. Abdomen \vith the tenth segment mesially 
divided . 

Abdomen \",ith the tenth segment not mesially 
divided 

3. 

[po 48. 
Acherontiinm, 

[po 98. 
Ambulicinm, 
4. 

[po 397. 
Chmrocampinm, 

Sesiinm, p. 238. 
rp. 259. 

Philampelinm, 

It is difficult to make keys to the larvre and pupre by 
subfamilies, as the larval alld pupal characters cut across the 
diyisions in \vhich the imagines have been placed. 

In the subfanlily ACHERONTIINJE, for instance, the larval head 
is usually round, but in Dolb1>na inexacta it is triangular, as 
in many of the Al\IBlTLICIN . .4E. In the subfamil:y AMBULICIN.iE 
the head nlay be round, as it is in most of the ACHERONTllNJE, 
or triangular. In Rhodoprasina callantha, of the AMBULICINJE, 
the spiracle of segment. 5 is surrounded by an ocellus-like 
lllarking, a character ,,·hich reappears in some larvre of the 
tribe Nephelini, subfamily PHILAMPELINJE. 

In the tribe Sesiini, subfamily SESIINJE, the larvre of one 
genus (HB?lnOrrhag1:a) a.re Philampeline, of another genus 
(Cephonodes) Acherontiine, and of the third (Sataspes) 
Ambulicine. In the tribe Nephelini, subfamily PHlLAM
PELINE, nlany of the larvre closely resenlble those of the 
CH<EROCAMPINJE. The horn and other characters a.re very 
variable in all the subfanlilies. 

In dealing ,,,ith the pupre ,ve meet "ith similar difficulties. 
Pupre of t.he ~8elnanophorre ca.n usually be distinguished 
from those of t.he Selnan01Jhorm by the uniform colouring 
of the fornler, a,nd by their being forIlled in a cell underground, 
those of th" Seuzanophorre being seldonl of uniform colouring 
except in t.he Sesiini, and being fornled in a rough cocoon 
on t.he surface of the ground or among leaves, but it is difficult 
to find any constant characters distinguishing the pupre 
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of the subfamilies ACHERONTllNlE, AMBULICINlE and SESllNlE 
from each other, or those of the PmLAMPELINlE from the 
CHCEROCAMPINlE. 

A more minute study of the larvre and pnpre may reveal 
constant differences between those of the different subfamilies, 
but. in the present state of our knowledge we are unable to 
construct useful keys. 

A.-SPHINGID~ ASEMANOPHORlE. 
Roths. & J ord., 1903, p. 3. 

lnta.go.-" d~' The patch of sensory hairs is absent from 
the pa,lpu8 in all the species. The friction-scales of the ~ 
lie flat upon the clasper. The tendency of development 
in this section of the family is reduction of organs, leading 
to the disa.ppearing of the tongue, frenulum and retinaculum, 
pulvillus and paronychium, of the proximal pair of spurs 
of the hind tibire, the friction-scales of the cr, the meso- and 
metatarsal combs, and the abdominal spines, the most reduced 
forms representing the highest stages of development. The 
bristles of the pilifer become rather often modified into scales, 
or disappear almost entirely in a few instances" (Roths. & 
Jord., 1903, p. 3). 

Eg(J.-More or less oval in shape, sometimes nearly 
sphericaf. 

La,rva.-Head large, round or triangular, always round 
in first instar; body nearly cylindrical or slightly tapering 
in front; segments 2 and 3 never retractile; horn long or 
short, straight, dO"\\'11-curved or up-curved, or curved first 
down and then up (Acherontia); two or more segments may 
be tuberculate; colour usually green, but yellow and brown 
forms also in some species, and forms with dark-coloured 
patches in others; longitudinal and oblique stripes usually 
present, and the spiracle on segment 2 may be situated in an 
ocellus-like spot (RhodoprasinaY, but lateral or subdorsal 
ocelli never present. 

Pupa.-Tongue very long, or short, in a free sheath or not, 
but never housed in a forward extension of the head as occurs 
in many of the Philampeline and Chrerocampine species; 
coxal-piece present or absent; surface usually shining, often 
pitted or corrugated; sculpturing on segment 4 and ante
spiracular ridges present or absent; colour u~ually uniform 
chestnut or brown, never striped or nlottled. 

Habits.-Eggs laid singly, except in Paru1n. Larva slug
.gish, except when looking for a suitable place to pupate; 
it rests with the head and front of the body raised from the 
resting surface, the head bent downwards and the true legs 
bunched together; it strikes sideways with the head when 
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mohsted, and some species make a clicking or hissing noise ; 
pupation in a cell underground. The moths vary greatly 
in habits; when resting they hold the wings sloping down
wards, steeply in some species, and completely covering the 
abdomen or leaving the dorsal stripe only visible; seldom 
seen on the wing, but a few species may be seen feeding 
at flowers, and others are attracted by light. 

Cosmopolitan, with two subfamilies, ACHERONTIINlE and 
AMBULICINlE. 

Subfamily ACHERONTIIN.tE. 
Butler, 1887 A, p. 511; Roths. & Jord., 1903, p. 4; id., 1907, 

p. 5; Jordan, 1911, p. 231. 

Imago.-" Owing to the frequent reduction or obliteration 
of a number of organs in this subfamily and the AMBULICIN& 

there is no single distinguishing character applying to all 
species. The two subfanlilies can, however, be separated 
by taking several characters together, as explained under 
AMBULICINlE (see this subfamily)" (Roths. & Jord. 1903, p. 4). 
Terminal segment of antenna long and thin except in the tribe 
Sphingulini (Dolbinopsis; Dolbina) and in Pentateucha of 
the tribe Sphingini (it is short in all AMBULICINlE except 
Gompsogene, Oxyambulyx and Gypa, but these genera have 
the fore wing with apex sinuate, a character never present 
in any Acherontiine moth). Pentateucha has three claws 
at end of fore tarsus, and head and thorax clothed with 
long hairs; Dolbinopsis has a single claw and Dolbina 
no claw. In all species the wings are sombre in hue, the 
markings mostly transverse; fore wing never falcate or trun
cate, and the outer margin never concave or scalloped, though 
it may be feebly undulate between the ends of the veins; 
a " skull-mark" sometimes present on dorsum of thorax, and 
there may be abdominal side-bands or patches. Frenulum 
and retinaculum wanting in a few species. 

Egg.-Usually green, shortly ovoid or nearly spherical in 
shape except when first laid and when near hatching; that 
of Herse convolvuli very small, only 1 mm. in length, while 
those of the other species are double that length. 

Larva.-Head round except in Dolbina, where it is shortly 
triangular. Body nearly cylindrical or tapering slightly 
for,vards, the segments and secondary rings ,vell defined; 
Meganoton nyctiphanes ha.s a fleshy conical hump on the 
dorsum of segment 3, ,vhich is wanting in the other two 
species of the genus. Horn always straight in the earlier in
stars, but III the last inst.ar straight, down-curved or curved first 
dO\VD 2-nd then up as in A cherontia. Surface usually smooth 
in the last instar, t.hough rounded tubercles may be present~ 
and one species has fleshy spines. Pale-coloured oblique stripes 
always present on segments 5 to 11; ocelli llever present. 
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Pupa.-Variable in shape; tongue reaching tip of wing
case, or shorter, not shorter than fore leg, though equal 
to it in Dolbina; in a free sheath in H erse and some other 
genera; spiracle of segment 2 covered by a large lobe pro
jecting from the front margin of segment _3. 

Cosmopolitan, with three tribes, of ,vhich the third comes 
very near the AMBULICINlE in several respects-Acherontiini~ 
Hphingini, Sphingulini-and eleven Indian genera. 

Key to the Genera. 

Imagines. 
I. Hint! wing yellow; fore wing upperside 

blackish: a H death's-head" mark on 
thorax; expanse 90-130 mm. . 

Hind wing dusky, reddish-brown or rufous. 
2 .• ~bdomen \vith pink or yellow side-patches. 

Abdomen without side-patches 
3. Side-patches of pink colour 

Side-patches of yellow colour . 
4. Fore wing upperside dark brown with a 

curved yellow streak from apex con
tinu~d as a very dentate line to outel
angle; expanse 136 mm. 

Fore wing never so marked 
n, Thorax covered with long hairs; fOl'e 

tarsus with three claws; fore wing red
brown with a large white discal spot; 
hind wing rufous 

Thorax not hairy. .... . 
6. Fore tibia with one naked thorn at end; 

fore wing uppers ide grey . 
Fore tibia without apical thorn; fore 

wing upperside grey or brown 
7. Thorax with a " death's-head" roark. 

Thorax without" death's-head" mark . 
8. Thora.x very long, ~xtending far beyond 

base of fore wing; the tornal angle of 
fore wing produced; a black discal streak 
under Rl of fore wing reaching outer 
margin. . . .-.. 

Thorax of normal length; black streaks 
under Rl and Ml usually present. . . 

9. Upperside grey, with a large subapical 
costal patch outlined with black; expanse 
over 100 mm. . 

No such subapical costal patch .... 
10. Upperside grey, hind wing reddish-brown ; 

tibire not spiny, spurs very short; ex-
panse under 100 nun. . 

Upperside brown or grey; yellow or white 
side-patches except in analis 

Larvre. 
1. All segments except the head, segment 2 

and anal segments bearing long fleshy 
spines 

VOL. v. 

[po 52. 
ACHERONT[A Lasp., 
2. 
3. 
4. 
HERSE Oken, p. 60. 
PSEUDODOLBINA, 

[Roths., p. 86. 

[po 81. 
ApOCALYPSIS But!., 
5. 

[po 85. 
PENTATEUCHA Swinh., 
6. 

[& Jord., p. 93. 
DOLBINOPSIS Roths. 

7. 
DOLBINA Stgr., p. 94. 
8. 

[Jord., p. 65. 
MEGACORMA Roth.~. & 

9. 

[& Jord., p. 77. 
PSILOGRAMMA Roths. 
10. 

SPffiNX Linn., p. 92. 
[p.69 

MEGANOTON Boisd., 

[po 82. 
APOOALYFSIS But!., 

E 
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€!o No such spines, but with longitudinal or 
o hlique stripes or hoth · · 

2. Horn "'-' .. shaped; green, brown and yellow 
colour-forms . 

Horn not """-shaped; straight, down-
or up-curved . . . . . . · 

.3. Head triangular, green with broad yellow 
cheek-stripe; body green with pale 
oblique stripes, that on segment 11 
strongest; horn, anal flap and claspers 
tuberculate; spiracles with a white slit 
widening above and below 

Head round . 
-4. No tubercles on body or horn, horn strongly 

down-curved; head with a broad cheek
stripe; in the brown form subdorsal, 
subspiracular and oblique stripes present; 
in t.he green form. obJique stripes only . 

'ruhercles on anterior segments and, horn 
and sometimes on anal flap and claspers. 

~). Rows of small tubercles on segments 2 to 4, 
or a Jarge hump on 5; small tuhercles 
on the horn, which is long and slightly 
up-curved; a varying nwnber of ohlique 
stripes. 

Rows of large tubercles on segments 2 to 4 ; 
horn straight or slightly down-curved; 
large t 11bercles on horn., anal flap and 
claspers; seven oblique stripes 

Rows of small tubercles on segments 2 to 4 ; 
a subdorsal tubercle on 3, a dorso-Iateral 
one on 4 and on the anal flap much 
larger; horn straight. and tuberculate 

PUPle. 
1. Tongue shorter than mid-leg, the distance 

fron} front of pupa to end of wing-case 
about equal to free abdomen 

Tongue always longer, usually reaching tip 
of \ving-case; length from front of pupa 
to tip of wing-case always more than 
length of free abdomen 

2. Pupa \vith a free tongue-sheath . 
Pupa without free tongue-sheath . 

3. Tongue-sheath spiral: sculpturing on 
segment 4 like shining \\1eals; cremaster 
conical, wjth t\VO teet.h . 

Tongue-sheath not spiral, shaped like the 
handle of a jug . . ... . 

4. Antenna in ~ 3 mm. longer than fore leg, 
in ~ oqual to or slight,Jy longer than 
fore leg .... . 

Antelma in bot.h sexes shorter or longer 
than fore leg; cremaster ,vit.h two teeth. 

~. Antenna in both S(l!xes longer than fore 
l~g; no sculpt.uring on segment 4 .. 

. A.ntenna in both sex<'s shorter than fore 
Jeg; sculpturing on 8~gment. 4-: colour 
chest,nut 'with plum-like bloonl 

2. 
[po 54. 

ACHERONTIA Lasp., 

3. 

DOLBINA Stgr., p. 96. 
4. 

RERSE Oken, p. 63. 

5. 

[po 69. 
MEGANOTON Boiad., 

[& Jord., p. 79. 
PSILOGRAMMA Roths. 

[Roths., p. 89. 
PSEUDODOLBINA 

DOLBINA Stgr., p. 97. 

') -. 
3. 
7. 

HERSE Oken, p. 64. 

4. 

[po 69. 
MEGANOTON Boisd., 

5. 

6 . 

[& J ord., p. 80. 
PSILOGHAMMA Rot.hs. 
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!fl. Cremaster an oval or rounded flattened 
plate; colour reddish-brown without 
bloom .. 

Cremaster t.riangular; colour chestnut 
without bloom; length of pupa 42.mm. 

'710 Tongue reaching tip of wing-caSe, its base 
transversely file-ridged; sculpturing on 
segment 4 like raised pear-shaped weals. 

51 

[po 84. 
ApOOALYP8IS Butl., 

p::toths., p. 90. 
PSEUDODOLBINA 

[po 54. 
ACHERONTIA Lasp., 

Tribe ACHERONTIINI. 
Acherontiicre, Roths. & Jord., 1903, p. 4; id., 1907, p. 5, t. 1, 

fig. 7; Jordan, 1911, p. 231. 

I1nago.-" d'~. Palpus on the inner side without basal 
patch of short sensory hairs; second segment impressed, 
this cavity covered by a roof' of long scales. Labrum raised 
to fOflD a rounded carina, which is highest mesially. Tongue 
strong, either longer than the body or shorter than the 
thorax-in the latter case (Acherontia) very stout. Genal 
process very small. Second segmeht of palpus considerably 
shorter than the first, third small; first externally with deep 
apical cavity in scaling in Megacorma. Antennal segments 
impressed laterally in d'; subprismatic with the sides rather 
rounded in ~, distal segments compressed, in trans-section 
elongate-elliptic, in side-view subserrate dorsally as well 
as ventrally; end-segment long and thin, with long scales 
and bristles. Abdominal tergites and sternites with several 
irregular rows of spines at the apical margins. Spurs of 
tibire unequal, hind tibia with two pairs; pulvillus present 
or absent; paronychium with two lobes or one on each 
side. 

"6. Scent .. organ of anterior coxa present, but not al,vays 
-conspicuous. Tenth abdominal tergite long, more or less 
pointed. Claspers rough, with short spiniform setre near 
the apex of the harpe; the patch of friction-scales on the 
·outer side, if present, large, consisting of multidentate scales; 
.apical edge of clasper with bristles, which are sometimes 
.short and stout, spiniform. Harpe short, divided into two 
or three processes, the upper process armed at the edge 
with long t.eeth in M egacorma. 

"~. In front of the vaginal orifice there is a flap, rounded, 
truncate, or divided" (Roths. & Jord., 1903, p. 4). 

Larva.-Head round, body tapering slightly frontad: 
horn down-curved in the last instar, sometimes recurved 
upwards (Acherontia). Surface without tubercles in the 
last instar except in Acherontia. Pale-coloured oblique 
.stripes on segments 5 to II. Two or more colour-ferms. 

Pupa.-With a free tongue-sheath (Herse), or base of tongue 
-with transverse ridges; coxal piece, sculpturing on seglnent 4 

E2 
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and antespiracular ridges present. Surface shining, witlli 
some pitting on abdomen. Colour chestnut or brown. 

Habits.-Eggs laid singly on food-plants belonging to a num
ber of families. Larvre sluggish. Pupation in a cell under-· 
ground. Moths heavily built and sluggish except when OIh 

the wing; are attracted by light. 
Cosmopolitan, with three Indian genera. 

Key to the Gener~. 

Imagine8. 
I. Tongue shorter than thorax, the latter 

with skull-mark on dorsum 
Tongue longer than body; thora.x without 

skull-mark . 
2. First segment of palpus externally with 

large apical cavity formed by the scaling; 
abdomen without pink side-patches 

Scaling of palpus normal; abdomen with 
pink side-patches 

Larvre. 
Horn tuberculate, curved first down, then 

up 
Horn smooth, curved do·wnw8.rds. 

Pupre. 
Tongue-sheath free, recurved 
Tongue not in a free sheath • 

[p.52-
ACHERONTIA Lasp., 

2. 

[& J ord., p. 65·_ 
MEGACORMA Roths. 

HERSE Oken, p. 60. 

[p.54; 
ACHERONTIA Lasp., 
HERSE Oken, p. 63. 

HERSE Oken, p. 64. 
ACHERONTJA Lasp., 

[po 54~. 

Genus ACHERONTIA Laspeyres. (Fig. 9). 
Laspeyres, 1809, p. 99; Ochsenheimer, 1816, p. 44; Roths. &: 

Jord., 1903, p. 16; id., 1907, p. 8; Jordan, 1911, p. 231. 

Genotype: atropos Linn. 
lmago.-Large and heavily built; upperside ~f fore wing: 

blackish, hind ,ving yellow, and yellow side-patches on the 
abdomen; a "skull" or "death's-head" marking on the
dorsum of the thorax, from ,vhich the species occurring in 
England, Acherontia atropos, receives its name of "The
Death's-head Hawk-Moth." 

"d'~. Tongue short, very thick, hairy, opening before4 

end large, dorsal. Palpi not touching each other, second 
segment a lit.tle shorter than the first; carina of clypeus. 
and ba.se of tongue visible. Antenna thick, much shorter 
than the fore "ring is hroad at its widest point. Body very 
stout. Legs short and stout; a,nterior tibia short., a little 
10nger than the cell of the hind wing is broad; spur reaching 
end of tibia; lateral spines of anterior tarsus heavy; middle 
and ~lind tarsi strongly compressed, spines heavy; two 
ventral rows, besides an interno-lateral row of shorter ones,. 
and a number of dorsal alld subdorsal spines representing the 
fourth row; these latter spines fe,ver in number aDd gradu •. 
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.al y beCOI lint! nlore yentro ~.teral on the distal ' egments; 
no eOlub of prOlolli!(l<! :-;pine:-;: po. terior tar:us as long as tlhe 

Fig. fl.- Acherontia Lasp. 

,A, A. lacheltilJ (Fa.br.), t ;' B, harpe. C, A. styx Westw." ~; D, 10th 
flegment, dOl'Sal ,and lateral aspects; E, harp,e. 

cell of t.he h end "ring. PulviUus absent, paronychium reduced 
to a short broad lobe. Scaling of body ,and legs (inclusive 
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of spurs of mid- and hind tibire~ woolly; scales of the upper 
layer of t.he fore wing multidentate, the teeth long and thin,. 
especially on the under surface; the scales of the hind wing 
longer, narro,ver, partly ~air-like, t.he broader ones deeply 
slit or lona--toothed. 

"0' Tenth abdominal tergite long, slender, pointed, the 
same in the three J species of the genus; harpe with two 
processes or te,e,th; clasper sole-shaped, with a patch of large· 
multidentate friction-sca.les. Penis-sheath long and thin, 
,\\rithout armature. 

"~. Aperture of vagina 'with an elliptical rim; eighth 
tergite shallowly sinuate " (Roths. & Jord., 1903, p. 16). 

Egg.-Nearly spherical, surface smooth and shining,. 
colour green. Length 2 mm. 

Larva.-May be distinguished from an other sphingid 
larvre in India, except Rhodosoma t-riopus, by the horn being 
curved first do,vn and then up; three colour-forms, green,. 
grey and yellow. 

PU1Ja.-Tongue reaches to nea,r tip of wing-case, with trans
verse file-like ridges at base.; fore leg one-third,. mid-leg' 
two-thirds length of "ring-case; a long, narrow coxal' piece ~ 
surface smooth and shining; sculpturing on segment 4 and 
antespiracular ridges present. Colour chestnut. 

Habits.-Eggs laid singly on food-plants belonging to several 
families. The larvre when alarmed make a clicking noise· 
,vith the mandibles, and the moths when molested a squeaking 
note which is produced by air being forced through the
tongue. The moths enter beehives to st.eal the honey, and 
are the only Indian Hawk-Moths ,vhich a·re known to feed 
otherwise than on the wing. 

Hab. The Old World, except t.he Papuan Subregion. Two, 
Indian species and subspecies. 

Key to ,the Species. 
lmag·ines. 

Hind wing upperside with the basal t:hird 
marked with black . .. . ... 

Hind wing with the basal third immaculate 

Larvle. 
Distal half of horn much curved upwards. 

sometimes forming a ring; horn covered 
with large tubercles; dotting on dorsum 
of body smaller, sparser than in 8. styx, and 
hardly reaching the front margins of the 
segments; spiracles black. 

Distal half of horn Jess strongly curved upwards, 
never fornling a ring; horn covered wit.h 
small tubercles; dotting on dorsum of 
body bolder and reaching the front margins 
of segments; spiracles whitish .. 

. [p.55 .. 
A. lache8i8 (Fabr.), 
A. 8. st!JX Westw., 

[p. 58. 

[p. 56 .. 
.A. lachesis (Fabr.), 

-[p. 59_ 
A. 8. 8ty~! VV' estw.J 
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[p.57. 
PUPJE· 

Segnlent 2 nearly 4 mm. long; sculpturing 
on segment 4- slightly concave A.. lacHesis (Fabr.), 

Segment. 2 about 2 mm. long; sculpturing on 
segment 4 flat 

[po 60. 
.("1.. s. lJtyX West'w., 

] Acherontia lachesis (Fabr.) (Fig. 9 A, imago, B, genitalia; 
PI. I, figs. 1, 2, larva: P1. VII, fig. 8, pupa; PI. XIII~ 
fig. 1, larva). 

8phin.r lachesis, Fabricius, 1798, p. 434 (Ind. or.). 
Arhel'ontin 'moria, Hiibner, 1822, p. 140; Butler, 1877 A, p. 598,. 

pI. xcii. fig. 9 (larva); Moore, 1879 A, p. 595 (Pt. Blair); Butler,. 
1881 A. p. 613 (Kurachi); S\vinhoe, 1885 A, p. 290 (Poona,. 
Bombay: sound of larva., yariat. of larva accord. to food); 
id.. ISS(), p. 435 (Mhow); id., 1890, p. 164 (Moulmein); 
Halnpson, 1891, p. 2 (Nilgiris, 6.000 ft.). 

Ar.herolltia salanas, Boisduval, 1836, pI. xvi, fig. 1. 
Acherotltia lethe, Westwood, 1848, p. 87, pI. xlii, fig. !!. 
Acheroni'ia Cil·Ce., Moore, 1857. p. 267. 
Acllerontia lachesis, Moore, 1882, p. 6, pI. lxxvii, figs. 1, I b, J. C' 

(1., p., L): Hampson, 1892, p. 67; Roths. & Jord., 1903, p. 17 ; 
.fordan, 1911, p. 232, t.. 36a; Seitz, 1928, p. 526; Mell, 1922, 
p. 10, pI. i, figs. 1-9; pI. xxi, fig. 1 (larva); pI. xiv, fig. 40 ; 
pI. xv, figs. I, 2 (pupa); pl. xxi, fig. 2. 

Acherontia styx, Swinhoe, 1884, p. 513 (Karachi: larva rliff. on 
cliff. plants). 

Mflllduca lachrsis, Kirby, ) 892. p. ;00. 

Irnago.-3?-. Large, heavily built and sombre looking; 
head and thorax blackish, po\\rdered 'with white, yellow and 
blue-grey scales; a "skul1-mark" on dorsum of thorax~ 
,,"hieh is nlore striking than in styx, taking the form of round 
bla.ck " eyes " ringed with yellow or pink, and the pale outline· 
of the skull on a darker ground. Abdomen black with a 
broad, interrupted, grey-blue dorsal stripe and small yellow 
side-patches on the four proximal segnlents. 

Fore ,ving blackish:- powdered ,vith white, yellow and blue
grey Hca.Ies: black basal, subbasal, antemedian, lnedian 
and postmedian transverse bands, of which only the costal 
port.ions are clearly defined; a double pale, transverse band 
inlmediately following the black postmedian, as ,veIl as a 
pale subterlninal lunulate band widening out at costa; 
a ,,,'hite speck at end of cell; a large apical, costal, fulvous 
patch reaching down one-third of the terminal margin of 
wing and variegated with t,vo pale double bands. Hind wing, 
basal quarter black except. for the extreme base, which is 
yellow; a broad, black, median band from below costa 
to anal angle, turning up to inner margin; a broad, black 
terlninal band stopping before anal angle. Undersides of 
both wings yellow, the inner half of fore wing wlth (l, black 
patc-h about middle of cell and a black spot. In the end of it, 
and beyond the cell a dusky, straight, transverse, blurred 
band follo'\\"ed by a double postmedian dusky line; hind 'ring 
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siIflilar; underside of abdomen yellow, the distal five or six 
.segments blackish, leaving only a narrow, yellow, terminal 
band to these segments. Antenna black, tip shortly yellow; 
legs black banded with yellow. Expan,se 102-132 mm. 

3. Armature of harpe (fig. 9 B) represented by two parallel 
hooks, sinus bet\veen t.hem rounded (in dorsal view). 

Q. Vaginal aperture provided proximally with a transverse 
ridge or flap, which is rounded laterally and shallowly sinuate 
mesially. 

Hab. Throughout INDIA, CEYLON and BURMA. Also occurs 
in China and east,,,ards t.o t.he Sout.hern Moluccas. Common, 
·especially in hills and forest areas. 

Larva :-
1st instar. Head and body pale yello\\r; horn black, long, 

straight, bifid. 
In the succeeding instars, head and body green, horn 

green; pale yello,,, oblique stripes develop, and pointed 
tubercles which disappear in t.he fourth instar. A grey 
and a c~nary-yello"r as well as the green form may appea~ 
in the third instar. 

5th instar. Head ,vith shining surface, covered sparsely 
with small, glasRY tubercles, surrounded by groups of minute 
tubercles; broadly semi-elliptical, vertex flattened; true clypeus 
about one-third length of head, basal angles broadly rounded; 
apex of false clypeus rounded, reaching to one-half length of 
head; labrum broader tha.n clypeus, narro\ving frontad 
to half t.he breadth of its base; ligula ludney-shaped; eyes 
1 to 4 equidistant, in a gentle curve, 6 in line with 3 and 4 
and t,vice as far froln 4 as 4 is from 3; 5 at. right angles to 
the line 3, 4, 6, and about as far from 4 as 4 is from 6. Body 
tapering slightly frontad from segment 7; each secondary 
ring on 2 to 4 raised into a sharp ridge in the dorsal area, 
t.he anterior ring of 3 higher than the rest. Surface dull and 
smooth. Horn long, stout. at ba.se, tapering first gently, 
then more strongly, to a. sha.rp point, basal half curved do,vn
,yards and dista.l half strongly up"rards, sometimes forming 
.a complete ring; surface shining a.nd thickly set ,vith large, 
eonical tu hercles. 

Coloration.-A grey~ a. green and a yellow form, the grey 
being the Inost COlllmon. 

Grey form: Head black or da.rk brown; a pa.ler broWll 
or white subdorsal stripe, and a similar stripe separating 
the face from the cheek, the t,,,,o stripes Dleeting near vertex ; 
A white dorsal st.ripe fronl vertex to apex of clypeus, thence 
running down each Ride of clypeus; clypeus white with black 
edges la\lrum and ligula. "rhitish; antennal basal segment 
white ,vith the outer sides black, second segment bro\\?fi, 
end segment pale pink; mandible shining black. Body 
grey or greenish-grey, each hair rising from a dusky-coloured 
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dot ringed with yellowish; a narrow, pure white dorsal stripe, 
a broad black subdorsal stripe and a broader white lateral 
stripe on segments 2 to 4, the subdorsal stripe crossed by 
a narrow white tra.nsverse :stripe at t.he junctions of the 
~econdary rings, all these stripes very sharply defiped; a 
greyish-green saddle-shaped marking on 2, below the subdorsal 
stripe; seven ,vhitish oblique stripes, edged above with 
purple, on 5 to 11, that on 11 running across 12 to base of 
horn, the others confined to one segment each. Horn of the 
body co10ur ~ true legs shining black; pro legs smoky-black, 
t he feet with long black hooklets; clasper of the body colour, 
,vith a black triangular-shaped mark at the upper edge. 
Spiracles broadly oval, velvet black ,vith the upper and lo\\rer 
edges tipped with yeUo\\7. 

Green form: Head green, ,vith a broad, shining black stripe 
down the cheek; body grass-green tinged \vith yellow and 
sparse1y dotted ,vith dark green on the dorsum of segments 5 
to 11; oblique stripes yello,v edged above with broad purple; 
horn green \vith the tubercles paler gTeen, prolegs and 
claRpers green. 

Yellow form: Head and body bright canary-yellow ,vith 
lllarkings as in the green form. Length 100-125 mm.; 
breadth 15 Inm. 

Pupa.-Stout in build, head broadly rounded; antenna 
shorter than fore leg; surface smooth and shining; base 
of tongue prolninent]y raised, "\vith a series of 12 short 
transverse ridges on each side resembling the teeth of a 
coarse file; sculpturing on segment 4 consisting of a raised, 
pear-shaped area on ea.ch side of the dorsal line, the broad 
end laterad, the surface concave and dun a.nd edged 
anteriorly by a sharp ridge; five well-developed, parallel, 
antespiracular ridges on 9 to II, the longest just. in front 
of the spiracle and the others decreasing in length frontad. 
Spiracle of 2 covered by a transverse oblong lobe extending 
from the front margin of 3; remaining spiracles ova], the 
surface rising inwards to a more narrow oval containing the 
central slit, "\vhich has narro\\r, raised edges. Cremaster 
broadly triangular, the dorsal surface coarsely, longitudinally 
rugose, the tip ending in two short teeth, each bearing a 
bristle. Colour deep chestnut, dorsum of segments 4 to 6 
and cremaster nearly black; spiracles black. Length 57 mm. ; 
breadth 14 mm. 

Habits.-Eggs laid singly on the underside of leaves of 
a great variety of food-plants, belonging to the families 
Solanacero, Verbenacere, Leguminosre, Oleacere, Bignoniac~re, 
Labiatre, etc. The young larva eats the eg~shsJI after 
hatching and rests on the midrib or on a vein on the 
underside of a leaf. It usually eats the cast skin after 
moulting, rests in the typical Sphinx attitude, and when 
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mdiested throws the head and anterior segments of the body 
from side to side, at the same time making a rapidly repeated 
clicking noise, which appears to be produced by the mandibles. 
When ready to pupate it stops feeding for some days, and 
the dorsum becomes suffused ~rith purplish (in the green 
form) or brown (in the grey and yellow forms). It then 
leaves the food-plant and hurries along the ground in search 
of a suitable place to burrow in the earth, moving with a 
quick undulatory motion. The pro legs and claspers lose 
most of their prehensile powers during t.his period. On finding 
a suitable place it pushes its head into the earth, buries 
itself in a few minut.es, and makes an ovoid cell about 6 inches 
under the surface and about 80 mm. long by 40 mm. broad, 
t.he inside smooth but not lined ,vith silk. The pupa is 
rather sluggish. The moth rests with the wings folded pent
house-,vise, covering the abdomen completely. When dis
turbed it. raises the body from the surface on which it is 
sitting, at t.he saIne tinle partially opening and raising the wings, 
and emitting a squeaking note. Mell states that this moth 
enters bee-hives to steal the honey, as in the case of the 
English Death's·head Hawk-Moth. It comes to light freely. 

2. Acherontia styx styx West"... (Fig. 9 C, imago, D, E, 
genitalia; PI. VIII, figs. 1, 2, larva). 

Sphinx (Acherontia) styx, Westwood, 1848, p. 88, pI. xlii, fig. 3 
(E. Indies). 

Acherontia styx, Moore. 1865, p. 793 (Bengal); id., 1882, p. 7, 
pI. lxxvi. figs. 1, 1 a, b, c (1., p., L); Swinhoe, 1885 A, p. 290 
(Poona. Bombay; 1. sound, colour variable acc. to food); id., 
1886, p. 435 (Mhow); id., 1888, p. 119 (Karachi); Warren, 
1888, p. 293 (Campbellpore); Hampson. 1892, p. 67, fig. 40 (d') ; 
Dudgeon, 1898, p. 406 (Sikkim: Bhutan; up to 6,000 ft..); Nurse, 
1899, p. 513 (Cut.e-h) . 

... 1tAanduca styx. I{irby, 1892, p. 700. 
Acherontia. 8tyX styx, Rot.hs. & Jord., 1903, p. 23: Jordan, 1911, 

p. 232; Seit.z, 19:?8, p. 527, t.. 60 a.; Scot,t, 1931, pI. ii, fig. 1 
(lar\9a). 

Irnago.-.~~. Distinguished from lachesis by basal third 
of hind ,ving upperside being immaculate instead of marked 
,vith bla.ck, the skull-luark being les~ conspicuous and the 
yellow side-patches being more extensive. Fore ,ving upper
side with t.a.'vny-russet streaks and a. pat~h of the same colour 
beyond t.he greyish-,vhite dis cal lines. ...J\nt.enna much more 
slender and longer in both sexes than in specimens of atropos 
of the same size, t.he middle ~egments in the ~ barely three 
times as high as long. Anterior t.ibia longer than in atropos, 
first segnlent Inore slender a.nd, like t.he other segments, 
v{ith fewer spines than in eit.her at·ropos or lachesis; the lateral 
npical spines prolonged; the nunlber of spines individually 
variable as in t.he other species; ll1iddle tibia as long as the 
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first tarsa1 segment; hind. tibia equal In 1ength to tarsal 
segments 1 to 3. Expanse: 90-130 mm. 

3. Ventral process of harpe (fig. 9 E) almost vertical on 
the plane of the clasper, its broader side nearly horizont.al ;. 
second process triangular as in atrop08, its broader side dorso-· 
vent,ral (vertical) ; both processes simple or indistinctly notched. 

~. Aperture of vagina without procesg, but with a mesial 
carina running proximad from the rim of the opening. 

Bub.-Throughout INDIA, BURMA and CEYLON. Very 
common in open country. We have bred it in many localities,. 
including desert areas. 

Larva :-
l.st ins/ar. Head and body pale yellow, horn black, long, 

Ht.raight, bifid. 2nd instar. Head and body bluish-green,. 
dotted with ,,,bite; seven ,,,hite oblique stripes; horn purpie 
on dorsa] surface, green on ventral. 3rd instar. Head and 
seglnents 2 to 4 green, rest of body bluish-green; the oblique 
Rtripes more strongly marked and edged above with dark green. 
4th instar. Head and segments 2 to 4 apple-green, rest of body 
yellowish-green in dorsal area, bluish-green in lateral and 
ventral; horn green covered with pointed tubercles. 

5th instar. Head rather square in shape, vertex rounded; 
true clypeus one-half length of head, its basal angles rounded 
and tumid; false clypeus forming a broadly rounded arch 
over apex of true clypeus, reaching to one-half length of head; 
labrum as broad at base as clypeus, narrowing frontad; 
ligula kidney-shaped, the lobes broadly rounded. Eyes 1 to -4 
equidistant in a gentle curve, about ~n eye-diameter apart, 
6 about three diameters from 4, nearly in a line "rith 3 and 4 ; 
1) forming an equilateral triangle with 4 and 6. Surface of 
head shining, minutely irregula~ly corrugate; body smooth 
and dull; nearly cylindrical, tapering slightly from segment 7 
frontad; the secondary rings of 3 and 4 raised into ridges in 
the dorsal area. Horn less stout at base than that of lachesis, 
tapering evenly to a, sharp point, basal half curved gently 
downwards and distal half gently upwards; distal two-thirds 
of anal flap shining and covered sparsely with minute tubercles ~ 
horn shining and set sparsely with minute tubercles. 

Coloration.-Three forms as in lachesis, but the green form 
is the most common. 

Green form (PI. VIII, figs. 1, 2) : Head da,rk green; a broad, 
shining black stripe down the cheek; labrum ","hitish with a 
black spot in the middle of each half; ligula ,,(hitish~ the lobes 
streaked with black; basal segment of antenna white, middle 
segment ,yhite with black base, third segment pale red; man
dible pale green with the tip broadly black. Segroen'\s 2 to 4 
of body yellowish-green, rest of body grass-green; dorsum and 
sides of 5 to 11 ,vith dark bluish dots along each secondary 
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rint; seven sharply defined yellow oblique stripes on 5 to 11, 
each stripe extending upwards and backwards to near the 
dorsal line of the segment behind, that on 11 extending 
back,vards to the base of the horn; each stripe edged above 
,vit.h dark blue, sharply defined at the common edge but 
diffuse dorsad. Horn canary-yello,v; true legs black; 
prolegs anrl claspers green; anal flap green edged with yellow. 
Spiracles oval, yellowish-white with the central slit black, 
the ,vhole bordered ,vith brownish-green. 

Yello,," form: The green colour of head and body replaced 
by canary-yellow, the ITlarkings remaining the same . 

. Bro,vn for111: I-fead ochreous "rith the stripe dark brown ; 
body bro,,'n; on segments 2 to 4 a broad black dorsal stripe 
Hud belov~" it a broad ochreous stripe; t.he subspiracular area 
dotted and streaked "rith bro,vn; a bro'V11 oval marking 
on ea.ch side of the dorsum of 2; oblique stripes purple; 
horn ochreous, legs and prolegs black, claspers brown. Length 
90 mm. or more; breadth 12 mm.; horn 10 mm. 

Pupa.-Very similar to that of laches1:s in shape, surface 
111arking and colour. Segnlent 2 shorter in proportion than 
in lachesis, and the surface of the pear-shaped sculpturing on 
4 fiat, not concave as in lache.sis. Antenna slightly longer than 
fore leg. CremaAter stout, triangular, dorsal surface rugose, 
tip ending in t",.o teeth, each bearing a bristle. l~ength 57 mID. ; 
breadth ]4 mm. 
Habi~.-The food-plants belong to llluch the same families 

as those of lachesis, but sty:~ styx feeds also on Sesamum 
irulicu'ln DC., of the family Pedaliacere. The habits are very 
siInilar to those of lachesis. The eggs of this species are 
often attacked by a hymenopterous parasite, which lays its 
eggs in or on those of the moth. Infected eggs become 
gradually Inottled black and ,vhite as the larvre of the parasite 
develop. As lnany as t\venty parasites n1ay emerge from one 
egg. The la-rvro sometin1es occur in such numbers as to 
cause serious damage to crops, such as Sesamum indicum DC. 

Genus BERSE Oken. (Fig. 10) . 
.. 

Okon, 1815, p. 762; Roths. & Jord., 1903. p. 6; id., 1907, p. 6; 
Jordan, 1911, p. 23:1. 

Genot.ype: convolvuli Linn. 
Ilnago.-" c!~. Tongue very long, strongly attenuate apicad. 

Palpus ,,~ithout cavity in .the scaling at the end of the first 
segment externally, second segment about a quarter shotter 
tha~1 the,. first; inner surface of first longitudinally impressed; 
caVIty 0.; se(ond deep, covered by a conspicuous roof of scales . 
. ~ntenna alnl0st equal in "idth from near base to near hook 
in ~, slightly clubbed in~. Tarsi slender; fore tarsus with 
several prolonged external spines; mid- and hind tarsus 
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with basal comb of bristles; post.erior tibia longer than first 
tarsal segment, pulvillus very small, paronychium with 
one lobe at each side instead of two, the smaller ventral lobes 
obliterated. Scaling of antenna white from base to tip. 

"0. Procoxal scent-organ not strong1y developed. Tenth 
abdominal tergite nlore or less dilated before end, apex 
pointed, compressed: sternite membranaceous, without lobe, 
continuous with the anal cone, which is long. {jlasper 
sole-shaped, rounded, dilated dorsally before end, this portion 
curved inwards, inner surface with long bristles except near 
apex of harpe, where the bristles are short and stout, spine
like. Harpe rather short, with two distal lobes, one above 
the other, both curving up"rards and inwards, the upper one 
alwaYH pointed, the lo""'er one spatulate or pointed. Penis
sheath much thicker than in .4 cherontia , without armature. 
A patch of large multidentate scales on clasper. 

" ~. A smallsflap in front of the vaginal aperture" (Roths .. 
& Jord., 1903, p. 6). 

Bab. COHmopolitan, with one Indian subspecies. 

3. Berse convolvuli convolvuli (Linn.). (Fig. 10 A, imago,. 
B-D, genitalia; PI. IX, figs. 1, 2, 3, 4, 5, 6, larva; fig. 7,. 
pupa). 

Sphinx convolvuli, Linnreus, 1758, p. 490; Buckler, 1887, pp. 22, 
108, pI. xxi, fig. 2 a-c, pI. xxii, fig. 1. 

Protoparce cont'olvuli, Hampson, 1892, p. 103, fig. 60 (d'). 
Her8e convolvuli, Roths. & Jord., 1903, p. 11; Mell, 1922, p. 22,. 

pI. ii, figs. 18-24; pl. iii, fig. 1; pI. xxi, fig. 5 (larva); pI. xv,. 
figs. 5, 6 (pupa). 

HarBe convolvuli convoh'uli, Jordan, 1911, p. 233, t. 36 a; Seitz,. 
1928, p. 527. 

Protoparce orientalis, Buder, 1877 A, p. 609, pI. xci, figs. 16, 17 
(1., p.); Moore, 1882, p. 5, pI. lxxv, figs. 1, 1 a-e (1., p., i.). 

Imago.-&,~. Upperside grey; abdomen with a narrow 
brown dorsal stripe, a broad grey stripe on each side of it,. 
and with narro,v whi~e and broader pink and black side
patches. Fore wing with many narrow whitish lunulate 
bands, nearly obsolescent in some specimens; black streaks 
outwards from cell under Rl and Ml; a ,vhite discoidal dot, 
with a black streak from it to apex of wing. Hind wing 
pale grey, with broad subbasal, two nledian and postmedian 
fuscous transverse bands. Underside similar, with a black 
discoidal spot. Expanse: 80-120 mm.; tongue up to 130 mm .. 

~. Tenth tergite (fig. 10 B) rounded .. dila\ed before end, 
apex: compressed, pointed, higher than broad; ventral process 
of harpe (fig. 10 C) somewhat spatulate. 

~ (fig. 10 D). The mesial flap in front of va-ginal aperture· 
arises from an impression and is very thin; it belongs to the' 
membrane connecting the seventh and eighth tergites; there 
is a tubercle at each end of the vaginal orifice and another 
behind it. 
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Hab. EaRtern Hemisphere except the higher latitlldes;' 
rarely in Siberia; straggler in northern oountries,. It oocurs 
very 'rarely in England, where it is known as the Convolvulus 
Ha,,'k-Moth. Occurs throughout the Indian Subregion, in 

]~ ig. J U .. - He1"8e convob)uli (T.linn.) • 

.... -\, Imago,cS; B, ,,1, Oth segnl~Qt.. dorsal and lateral aspects; 0, harpo: 
D,~, 7th and 8th tergltes, later,s] and l'ent.r,al aspects; a, mesia 
flap, b, post-vaginal t.ubf."rC'lc, 0 1 later,al tubercle, 11, vaginal orifice. 

both ,vet and dry areas, ~\nd ,at all elevations up to :7,000 feet. 
We ,hnve bred it in nlnny' loca.lit"es. 

Egg,.-Very SOlan for the size of the insect, shortly ovoid; 
surface slnooth and , :shining; colour bright bluish-greell. 
T .. ength 1 nllll.; breadt·h 0-9 mUl.; height 0·75 mm. 
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Larva :-
1st· instar. Head sluall, hody long and thin, horn straight. 

of medium lengt.h, tip bifid; head and body green, horn 
black. 2n(Z iru~tar. Little change. 3rd instar. Head small; 
body in('rea.sing gradually in diameter from segment 2 to 8, 
then nearly cylindrical ~ horn nearly vertical, thick at base 
anel tapering evenly to a sha.rp point; surface of head and body 
Hlllooth and Rhining. Two colour-forms; in the green form 
hend and body green dotted with white, with seven narrow 
oblique st.ripes, ,,·hitish, edged above wit.h dark green; horn 
green with the base br~'vn; in the dark-coloured form (PI. IX, 
fig. 1) the head bro,VIl with a yellow cheek-stripe; body 
brown dotted ,vith yellow, and a broad yellow subdorsal 
~t,ripe fro In segnlent 2 to base of horn; a narrow; waved, 
yellow subspiracular stripe from segment 2 to 12; horn brown 
,vith n red stripe on each side. 4th instar. Little change; 
the dark-coloured form is very variable in colour and markings, 
one variety being figured (PI. IX, fig. 2). 

5th inslar. Head round, dorsal line of vertex slightly 
depressed; segnlent 2 of greater diameter than head, the 
seglnents increasing in diameter gradually to 7, rest of body 
nearly cylindrical; horn of medium length, sharply down
curved, stout at base and tapering evenly to a sharp point. 
Surface of head a.nd body smooth and slightly shining, of the 
horn smooth and polished. 

Colour very variable, the form figured in PI. IX, fig. 4, being 
the most comnlon. In this the head pale yellow with a narrow 
black dorsa,} stripe dividing at the apex of the clypeus and 
running do\Vll each side of it; a broad black subdorsal stripe 
and a still broader dorso-Iateral black stripe separating face 
from cheek, but' not reaching vertex or base of antenna; 
labrum and ligula dark brown; antenna soiled whitish; 
mandible and eyes black. Dorsum of body smoky-brown, 
with short black lines across the secondary rings; a broad, 
clearly defined, yello"r subdorsal stripe from 2 to 5, ·crossed 
by a black line at the margins of the secondary rings, and 
continued as a broken stripe on the anterior half of segments 6 
to 11; a broad, pale yellow subspira,cular stripe, widening 
upwards to embrace the spiracles on segments 5 to 12, and 
sharply defined above by the seven black oblique stripes. 
Horn black; legs, pro legs , claspers and venter smoky
broVtTfl. Spiracles large, oval, flush, black in colour and lying 
in a round black patch. 

In the green form (PI. IX, fig. 6) the head gTass-green, with 
a broad pale yel1o\v stripe separating face from cheek '; body 
grass-green, the oblique stripes pale yellow edged above with 
violet; horn orange ,vith a black tip; legs, prolegs and 
claspers green. Spiracles orange-red, edged narrowly with 
dark green. Length 95 mm.; breadth 14 mm.; height 
of head 5 lllm.; horn 9 mm. 
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Pupa.-Rather slender, head small, frons at right angles 
to the longitudinal axis of body; tongue reaching tip of 
wing-case, in a free sheath which starts from the front of head 
at right angles to body, curves backwards till parallel with 
the body and then forwards again to touch the ventral surface 
of the pupa, the slightly bulbous end being near the base of 
the eye; dorsum of segment 2 slightly notched; antenna of 
o about 1·5 mm. longer, of ~ about 1·5 mm. shorter than 
fore leg; a long, narrow coxal piece. Surface shining; 
abdomen finely pitted, the margins of the abdominal segments 
more coarsely pitted; sculpturing on segment 4 a pear-shaped, 
raised, polished area on each side of the dorsal line, the 
broad ends ventrad and reaching to about the dorso-Iateral 
line; veins of ,vings slightly raised; ante-spiracular ridges 
on segments 9 to 11, three coarse ridges on each. Spiracles 
oval, rising slightly from shallow depressions, that of 2 covered 
by a short wide lobe extending from the front margin of 3. 
Cremaster conical, long and stout, dorsal surface rugose, 
and ending in two short, stout, conical teeth. Colour leather
brown, spiracles and cremaster black. Length 47 mm.; 
breadth 12 mm.; tongue-sheath about 13·5 mm. long. 

Habits.-Eggs laid singly on any part of the food-plants, 
usually of the families Leguminosre and Convolvulacere. They 
are very small, probably the smallest of the sphingids in pro
portion to the size of the moth. On emerging, the young larva 
first eats the egg-shell, and after resting on the underside of 
a leaf conlmences feeding on it. When small it lies on the 
leaves, but the full-fed larva may be found on any part of the 
plant or even on the ground hiding among the roots during 
the day. It usually rests with the body stretched out straight, 
the head slightly contracted against segment 2 and 2 against 
3. When alarmed it bends the body to one side ,vith the 
head touching the body near the prolegs of segments 9 and 10, 
nnd sometimeR raises the anal claspers off the surface on which 
it is resting, the soles of the feet joined together and quite 
hidden under the anal flap. It never adopts the typical 
" sphinx " attitude of raising the front segments and retracting 
the head. It strikes side,vays \vith the head "'''hen molested. 
The larval stages last from three to four weeks. The larva 
then rests without feeding for three or four days, and the 
dorsal area, assunles H, darker hue. It finally leaves the 
food-plant, an~, in contrast to its usual sluggish habits hurries 
along the grofind till it finds a suitable place to burrow into 
the earth, in which it forms an ovoid pupal-cell 3 or 4 inches 
underground. The larvID, ,vhich feed on cultivated pulses 
(Pha8eul~, sometimes occur in inlnlense numbers in spite 
of the havoc caused by crows and other birds, rats, lizards, 
parasitic flies and ichneulllons and burro\ving wasps, all 
of ,vhich take hectvy toll of them. 
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The length of the pupal stage is very variable, depending 
to some extent on the period of the year. It may be as short, 
as seventeen to twenty-six days, but late in the year may last 
froln four to six lnonths, or even longer. 

The moths are fast fliers, and appear at dusk to feed at 
flowers, tubular flowers such as those of Convolvulus, Ipomea, 
Hibiscus, Begonia, .Petunia and tobacco being the favourites. 
The extremely long tongue (up to 5 inches in length) enables
them to reach the honey at the end of the corolla tube. They 
are often attracted by Jight, and are amongst the commonest 
of sphingids to be caught at lamps. On entering a lighted 
room they usually fly round for some time and then settle, 
assuming a characteristic position with the wings folded pent
house-wise over the body, hiding it entirely or leaving only a 
t;mall portion uncovered, the antennm being folded back over
the wings. 

Genus MEGACORMA Roths. & Jord. (Fig. 11). 
Roths. & Jord., 1903, p. 15; id., 1907, p. 7. 

Genotype: obliqua Walk. 
lmago.-"3~. Tongue much longer than the body. Second 

segnlent of palpus narrower at base, triangular, very much 
shorter than first segment; apex of the latter with a regular
and large cavity; the inner surface of the first segment flat, 
not obviously concave as in Herse, scaling at apical margin 
very regular, this scaling visible from the outer side; inner
surface of second segment all scaled, cavity less deep than in 
Herse and Acherontia, the roof of scales over the cavity not· 
quite so distinctly separate from the other scaling of the 
segment as in the alHed genera. Antenna thickest not far
from base, gradually thinning towards end. Thorax: very long, 
extending far beyond the base of the fore "ring. Tarsi long,. 
slender, spines short; midd1e and hind tarsi with con
spicuous comb of prolonged spines; hind tibia as long as 
:first tarsal segment; pulvillus present, paronychium with 
two lobes on each side. 
"~. Tenth abdominal sternite with a broad, rounded,. 

mesia:.l lobe, convex bela",. Harpe armed with long teeth. 
Clasper with a broad patch of very broad, multidentate scales,. 
and eighth tergite with elongate, tawny friction-scales at 
apex:; these scales turned inside, but not forming a ribbon 
as in AMBULICINJE. Anterior COXffi with scent-organ; the 
tufts of hairs generally visible without removal of the COXffi. 

" ~. Eighth tergite shallowly and broadly sinuate, the 
angles strongly rounded. Vaginal plate membranaceous 
proximally, much folded; anterior margin of the vaginal 
orifice produced into a truncat.e, feebly sinuate lip, the angles 
prominent; post-vaginal part of plate more strongly chitin
ized, smooth, short." (Roths. & Jord., 1903, p. 15). 

Bab. Oriental Region. One Indian subspecies. 
VOL. v. F 
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4. Megacorma obliqua obliqua (Walk.). (Fig. 11 A-C, geni
talia) . 

. Jlacros-ila obliqua, Walker, 1856, p. 208 (Ceylon). 
Diludia obliqua, Butler, 1877 A, p. 614 (Ceylon); Moore, 1882, p. 4, 

pI. lxxiv, fig. 2. 
Megacorn~a obliqua, Roths. & Jord., 1903, p. 15. 
Megacornw obliqua obliqua, Seitz, 1928, p. 528, t. 60 b. 
Sphinx ne8tor, Boisduval, 1875, p. 113 (Himalaya~, ~). 
Pseudo8phinx di8ci8triga (non Walk.), Hampson, 1892, p. 105. 

Imago.-Has been confused wit.h Psilogramma menephron 
by Hampson and other authors, though recognized as dis
tinct by Walker in 1856. Can be distinguished at once from 
P. menephron by: (1) the second segment of the palpus 
being impressed, the cavity covered by a roof of long scales, 
,vhile in P. menephron it is' not sunken or only slightly concave, 
.and is normally scaled, with a naked streak on the inner 
surface; (2) by the abnormally long thorax and by the heavy 

B. 
Fig. 11.-Megacormo Roths. & .lord. Genitalia. 

A, M. obliqua (Walk.), 10th segment, dorsal aspect; B, harpe; 
C, vaginal plate. 

black streak under and along Rl of the fore wing reaching 
the outer margin. Expanse: ~ 122 mm., ~ 142 mm. 

~~. Tenth abdominal tergite (fig. 11 A) resembling in a 
dorsal view that of Herse convolvul-i, more slender in a lateral 
view, gradually narrowed to a point. Clasper sole-shaped, 
rounded-dilate dorsally before end, ventral margin oblique; 
harpe (fig. II B) with a broadly sickle-shaped distal process 
which points dorsad and is armed at the rounded ventro
distal edge with long suberect teeth, the most proximal 
tooth broad; spines of clasper near harpe longer than in the 
species of Herse. Penis-sheath unarmed externally, as broad 
as in Herse. 

Bab. E. HIMALAYA~, CEYLON and BURMA; also occurs in 
Malaya. Has a wide range, but is apparently rare. Early 
st.a ges unkno,vn. 
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Trib3 SPHINGINI Grote & Rob. 
8phingini, Grote & Robinson, 1865, p. 161. 
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Spllingicre, Roths. & J ord., 1903, p. 27; id., 1907, p. 9 ; Jordan, 
1911~ p. 233. 

[,nago.-'· d'~. Tongue varying from being many times as 
long as the body to being very short. End-segment of antenna 
al\\!'ays long, rough, ,vith dispersed long scales and bristles, 
r~duced in length in Ol1:ographa. Second segment of palpus 
un inner side norll1ally scaled, not sunken or only slightly 
coneavt', in Psilogra.'fnma with a naked streak; third segment 
in HOlne of the other,vise more generalized genera long and 
prolninent; palpus snlall and rough-scaled in many of the 
speeia lized genera. Size of head and eyes very variable; 
the latter generally la-shed in the reduced forms, and the head 
often crested. Pilifer normal, or the bristles modified into scales. 
Spinosity of abdolnen varying; the spines very weak in the 
specialized genera, seldom absent; there are al'vays more rows 
than one to each segment; the spines of the sternites always 
luuch weaker than those of t.he tergites. Tibire simple or 
spinose, fore tibia often ending in a thorn; proximal pair of 
.spurs of hind tibia present or absent; mid- and hind tarsus 
with comb or 'without; the bristles of the comb very long 
in the generalized fornls; fore tibia not rarely reduced in 
length and then armed ,vith stout and long spines externally ; 
pulvillus and paronychium present or absent, the pulvi11us 
disappearing before the paronychium, there being no species 
with pulvillus and without paronychium, the order in which 
·these organs become obsolete being as follows: ventral lobes 
of pa.ronychium, pulvillus, lateral lobes of paronychium. 

~. 0'. Some of the lower (=generalized) genera have a 
strongly developed procoxal scent-organ, a friction-patch on 
clasper, and a mesially divided tenth segment, or one of 
"these characters; the last two characters occurring only in 
Old-World forms, none of the numerous American species 
possessing a friction-patch, or having the tenth tergite mesially 
divided. Armature of clasper and penis-sheath very variable; 
the armature of the latter, if there is any, consisting of one

l 

seldom two, apical processes, w~ich are rarely qentate. 
" ~. Antenna in many cases ,vith traces of the fasciculate. 

cilia found in the 0, and more often incrassate distally than 
in the J. Vaginal plate often rather large, and mostly 
provided with some kind of armature." (Roths. & Jord., 
1903) p. 27). 

Egg.-Spherical or ovoid in shape; surface smooth and 
ahining; colour green, yellow or brownish-yellow. 

Larva.-Nearly cylindrical in shape; head round or semi
·elliptical; horn well developed, usually straight; tubercles 
'present on segments 2 to 4, and on horn) anal flap and claspers ; 

F2 
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one genus (Apocalypsis) develops long fleshy spines; only one· 
colour-form, generally green, but brown patches may 09cur in 
individuals of Psilogramma menephron ; oblique stripes always 
present, but never ocelli. 

Pupa.-With a free tongue-sheath, the other characters· 
variable. 

Habits.-Eggs laid singly on food-plants belonging to several 
families; pupation in a cell underground, except in the case 
of M eganoton nyctiphanes; the moth rests with the wings 
held somewhat below the horizontal. 

Hab. Cosmopolitan. This is the largest tribe in the sub
family. It is not a homogeneous group, and includes insects· 
which are intermediate in development bet,veen the Acheron-· 
tiini and the Sphingulini. Six Indian genera. 

Key to the Genera. 
Imagines. 

1. Pulvillus present . 
Pulvillus absent or reduced to a triangular 

lobe 
2. Paronychium with two lobes on each side; 

long terminal spur of hind t.ibia only one
fifth shorter than t,he tarsal segment . 

Paronychiwn with one lobe on each side 
3. End-segment of antenna long; second seg

ment of palpus wit.h naked stripe on inner 
side ... . 

4. Hind tibia with two pairs of spurs. 
Hind tibia with one pair of spurs . 

6. Fore tarsus with th;ree long curved claws on 
first segment 

Fore tarsus without such claws. 
6. Expanse over 120 mm .. 

Expanse less than 80 mm. 

Larvl13. 
J. Horn down-curved, thin, whip-like, colour 

blue. .. 
Horn st,raight, or slightly up- or down-

curved .. . 
2. Horn long, straight, blue with a red stripe 

up each side from base . . . .. 
Horn straight or slightly do\\'~.cur,"ed, 

green with paler tubercles. 
Horn straight or slightly up-curved near tip, 

black "rit.h sides yello\\' or bluish-green 
without crimson st.ripe 

Pupm. 
1. Colour chestnut with a plum-like bloom. 

COIOUT chestnut. or reddish-bro\vn without. 
plum-like bloom . 

2. Ton~ue-sheath short and t.hick, not highly 
arched. . ...... . 

Tongue-sheath long and thin, highly arched. 
3. Length of pupa about 60 rom. 

Length of pupa about 40 mm. 

2. 

4. 

[po 69.
MEGANOTON Boisci., 
3. 

[& Jord., p. 77 •. 
PSILOGRAMMA Roths. 
5. 
SPHINX Linn., p. 92. 

[po 85~ 
PENTATEUCHA Swinh., 
6. [p. SI .. 
APoCAL YPSIS But!., 
PSEUDODOLBINA 

[Roths., p. 86 •. 

[po 82 •. 
APoCAL YPSIS Butl., 

[Roths., p. 89 .. 
PSEUDODOLBINA 

[Jord., p. 79. 
PSILOGRAMMA Rot.hs. &. 

[po 69. 
MEGANOTON Boisd., 

PSILOGRAMMA Roths. 
[& J ord., p. so. 

'> .... 
[po 69 .. 

MEGANOTON Boisd., 
3. [po S4 .. 
APOCAL YPSIS Butl., 
PSEUDODOLBINA 

[Roths., p. 90 .. 
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Genus MEGANOTON Boisd. (Fig. 12). 
Boisduval, 1875, p. 55 (part.); Roths. & Jord., 1903, p. 34; id., 

1907, p. 12, t. 2, fig. 3; Jordan, 1911, p. 234. 

IGenotype : nyct~phanes Walle 
I1nago.-Bro\\'ll or grey on the upperside of the fore ,ving, 

Fig. 12.- Meganoton Boi~d. Genitalia. 

A, lU.:analis (Feld.), l?th segment, dorsal aspect; B, harpe; C, penis
sheath; D. ~,vagInal plate. 

E, .J!. nyctiphanes (Walk.), harpe; F, penis-sheath; G,~, vaginal plate. 
R, .1\1. rujescen8 (Butl.), 10th segn1ent.dorsal aud lateral aspects; I,lOth 

sterrJite, apical; J, harpe; K, penis-sheath; L, ~) vaginal plate. 
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thofax and abdomen. Species very similar to Psilogramma' 
menephron, from which they may be distinguished by the 
naked stripe on the imler side of the second segment of the· 
palpus in the latter species. 

" ~~. Antenna long and slender, with a long and slender' 
hook. Palpus large, prominent, second segment almost 
as broad in side-view as long. Eyes large, not lashed. Legs. 
long; tibire not spiny; fore tarsus without prolonged spines,. 
first segnlent shorter t.han segments 2 to 5 together; mid
tarsus with very strong basal comb which termlna.tes abruptly,. 
being continued by much shorter bristles; comb of hind 
tarsus also prominent, the spines gradually shortening distad ;. 
spurs long, long apical one of hind tibia at least two-thirds 
the length of the first tarsal segment, which is longer than the· 
tibia and also the other four segments together; hind tarsus
more than twice the length of the cell of the hind 'ving (measured 
along SC); SC2 and Rl of hind ,ving on a rather long stalk; 
D2 very oblique. With pulvillus and paronychium, t.he latter 
with two flaps on each side. 
"~. Clasper with patch of modified scales on outer side; 

penis-sheath armed at end ,vith one or t",.o long tapering 
processes which are curved basad." (Roths. & Jord., 1903, 
p. 35). 

Egg.-Rat.her small, yello,vish-bro"'"ll or greell III colour. 
Larva.-Sinlila,r to that of Pstlogramrna menephron, but the 

tubercles on the anterior segments, horn, anal flap and claspers 
smaller; colour green with oblique stripes. The larva of 
M. nyctiphanes has a large fleshy hump 011 the dorsum of 
segment 3. 

Pupa.-Tongue-sheath free; coxal piece, sculpturing OIl. 

segment 4 and antespiracular ridges present; colour chestnut. 
Babits.-The food-plants belong to the families Verbenacea?>

and La,urinere. Pupation takes place in a cell underground, 
except in the case of nyctiphanes. 

Bab. Orienta,} Region. Three IndiaII species a.nd sub
species. 

Key to t~e Species. 

Imagines. 
1. Hind \ving with seyeral pale spots on the 

disc . . . . . 
Hind wing without pale spot.s on the disc. 

2. Abdomen with yellow ~ide-patches. 
• Abdomen \vith'out yello\v side-patches 

Lart'lC. 
1. A lar~-e fl~shy process on dorsun\ of seg

nlent 3 
Wit.hout such process 

(p. 73. 
.111 .11yct'ipilanes (Walk.). 
2. [po 76 .. 
M. 1". rufescens (Butl.) • 
111. ana.lis (Feld.). p. 70 .. 

[po 74-. 
... 11. nycliphanes('Valk.) 
M. analis (Feld.). p. 72 
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Pupre. 
Sc\·en 8ntespiracular ridges on segment, 9 
Three 8nt~spira('nlar ridges on each of segment~ 

9 to 11 

M. nyctiplianes (Walk.) ,
[p.75 .. 

M. an.ali8 (Feld.)~ p. 72. 

.~. Meganoton analis (Felder). (Fig. 12 A-D, genitalia). 
8phi'll;l' allalis, Felder, 1874, pI. lxxviii, fig. 4 (Shanghai). 
Jlef/luwton analis, Roths. & Jord., 190:1, p. 37} .Jordan, 1911, p. 234,. 

t. :36 c: Seit.z, 1928, p. 528, t. 60 b; Mell, 1922, p. 34, pI. ii, figs. 2, 
:J, pI. xxi, fig. 8 (larva), pI. xiii, figs. 1, 2, pl. xv, figs. 7-9 (pupa),. 
pI. xxi, fig. 9 (d'). 

lJiludia gl'andis, But-Jer, 1875, p. 260 (Nepal). 
DUudia tranquilla'ri,fJ, Butler, 1877 A. p. 641 (Darjeeling). 
PseudoHph-inx dillcistriya, Hampson (non Walle), 1892, p. 105. 

11nago.-rj~. Upperside of body and fore wing grey, the
hind \\'ing and dark markings of fore wing and abdomen walnut
bro,,'n ~ underside of body and first segment of palpus greyish
\\'hite: "tings pale walnut-brown with grey base. Fore wing 
above \\~ith dist.inct white disco cellular dot lying in the anterior 
broad portion of the antemedian transverse band; between 
the lower radial and upper median branches a longitudinal 
streak, connected ,vith the transverse band and distally 
reaching an elliptica.l submarginal spot; between the cell and 
nUlr~in four transverse lines, the first two of ,vhieh are more 
or less contiuent., the third one slightly developed, the fourth 
widened anteriorly and here connected with the broad apical 
oblique stripe. Hind wing with whitish-grey markings 
before the hind Inargin and at the anal angle. Distal margin 
of fore wing not undulate as in the two preceding species, 
shallowly sinuate before posterior angle. Second segment 
of pa.)pus rather smaller than in the other species. Row 2 
of spines of first segment of hind tarsus ex.tending close to the 
base as in Psilogramma. Expanse: 106-] 50 mm. 

J. Tenth tergite (fig. 12 A) divided into two long and 
slender processes, which are regularly curved downwards and 
gradually narrowed t.o a point; the processes approach each 
other a, little in middle; the sternite produced into a long 
oylindrica,] process, which is slightly bent downwards at end, 
the apex obt.use. Clasper sole-shaped, dorsal margin bent 
inwards; the large clay-coloured patch of modified scales 
on the outer side consisting of large, multidentate~ ribbed 
scales; harpe (fig. 12 B) ladle-shaped, minutely dentate; 
subdorsal longitudinal groove of clasper sharply defined, 
deep, the fold below it with long bristles. Penis-sheath 
(fig. 12 C) with one pointed process, which is rather broad at 
base. Eighth tergite without friction-scales on the inner 
surface. 

~. Vaginal plate (fig. 12 D) very feebly chitinized, the whole
postvaginal part membranaceous and scaled, the antevagina1 
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part also membranaceous; from the vaginal cavity a narrow 
.stripe of chitin extends to each side; the upper edges of these 
plates continuous, forming an arcuate ridge which borders the 
vagina] cavity behind; the proximal edge of the cavity 
formed by a very thin membranaceous fold, which is preceded 
by a stronger fold. 

Bab. E. HIMALAYAS (Darjeeling; Khasi Hills) and China. 
Mell has bred the species in S. China, where it occurs in 
Inountainous country at an elevation of from 1,500 t.o 2,000 
feet. 

Egg.-Relatively very small, broadly oval; surface smootl} 
and shining; colour pale yellow. Length 1·5 mm.; breadth 
1·25 mm. 

Larva :-
Final instar. Body tapering slightly from segment 5 forward 

to the large round head; horn long, straight, conica1. True 
c]ypeus less than half the height of the head. Surface of head 
and body dull; the segments well defined, with five secondary 
rings on segments 2 and 3, six on 4, and eight on 5 to 11 ; 
each ring on 2 to 10 has a transverse rOlV of small rounded 
tubercles, which become smaller on the posterior segments and 
disappear on 11 and 12; horn and faces of anal claspers 
tuberculate and a triangle of polished, button-like tubercles 
on the anal flap. Coloration: Head and body green above 
the spiracles, greyish-green below these and on the venter; 
segments 2 to 4 immaculate; yellow oblique stripes on 
.5 to 7 and on 11, the latter running across 12 to base of horn, 
the dorsal area between the stripes lilac. Horn black above, 
yellow on the sides. Spiracles oval, greyish-yeIJo"r, with 
the central slit coffee-coloured, the whole lying on oval yellow· 
patch. Length 90 mm.; horn 11 to 13 mm. long. 

Pupa.-Similar in shape t.o that of M nyctiphane8; tongue
sheath free, not curved into a spiral, touching venter at about 
middle of thorax; the bulbous end reaches to tip of wing
-case; antenna reaches to middle of "ring-case; the fore leg 
:ahorter and the mid-leg longer than the antenna; coxal piece 
very small a.nd narrow. Surface shining, abdominal segments 
well defined; the sculpturing on segment 4 narrow fiat 
surfaces, broadening slightly laterad; antespiracular ridges 
-on 9 to 11 in t.he form of three parallel ridges on each. Cre
master stout, conical, rugose above and below, with a ventral 
media.n ridge at extremity ,vhich is prolonged into a short, 
hlghly polished, bifid shaft. Colour reddish-brown. Length 
60 mm. 

Habits.-Food-plant: Sa88afras Tzumu Hemsl., family 
Laurinere (in China). Pupa,tion in a cell underground. 
The resting position of t.he moth is the same as that of 
M nyctiphanes. 
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6. Meganoton, nyctiphanes (Walk.). (Fig. 12 E-G, genitalia; 
PI. IX, fig. 8, larva; fig. 9, pupa). 

J.lfacrosila nyctiphane8, Walker, 1856, p. 209 (Silhet). 
Meganoton nyctiphane8, Boisduval, 1875, p. 59 (N. India); Rot.hs. & 

J ord., 1903, p. 35; Seitz, 1928, p. 528, t. 60 c. 
Pseudospltinx nyctlphanes, Butler, 1877 A, p. 610; id., 1881 B, 

p. 15, pI. lxxxi, fig. 7; Halnpson, 1892, p. 105, fig. 59 (1., p.). 
1~8eudosphinx cYl,tolophia, Butler, 1875, p. 259 (Madras); id., 

1877 A, p. 611, pI. xci, figs. 11-13, pI. xcii, fig. 6 (1., p.) ; Hampson, 
1892, p. 168. 

11na,go.-,3~. Upperside dark brown. Fore wing variegated 
,\~it.h various shades of bro,VIl and grey scales and crossed by 
numerous waved dark lines, of which about six are median 
4:tud one submarginal; a pale small spot in end of cell; black 
streaks from the cell under Rl and Ml not reaching outer 
nlargin, which is undulate. Hind "ring dark brown with 
a series of pale spots across the disc, cilia brown and whitish. 
Thorax ,vith black streaks at sides nearly meeting on the. 
dorsal Jine, where there are a few blue scales; head, thorax 
and abdomen white below; abdomen with white segmental 
streaks at sides. Eye large. Palpus very large. Fore 
tarsus ,vith first segnlent as long as segments 2 to 4 together. 
Expanse: ,3 120 mm., ~ 140 mm. 

,3. Tenth tergite long, compressed, carinate below, highest 
beyond middle, strongly curved at base, then nearly straight., 
and at apex again curved, tip truncate; the broad and rather 
long lobe of sternite fiat, slightly curved upwards, deeply 
sinuate, each half rounded externally, angulated at sinus. 
Clasper broad, dilated dorsad before middle, long hair-scales 
of dorsal margin and scaling proximally of patch of modified 
scales ,,'hite; this patch clay-colour, large, the scales small, 
very close together, longer than broad, somewhat narrowed 
.at end, bidentate; harpe (fig. 12 E) with a spatulate process, 
\rhich is curved upwards at end, the oblique upper edge 
irregularly notched and toothed. Penis-sheath (fig. 12 F) 
with two long unequal processes close together, the longer one 
denticulate. Eighth segment laterally tufted; on the inner 
surface on each side a series of large friction-scales, ,vhich 
are not present in the other t,vo species of the genus. 

~. Vaginal plate (fig. 12 G) much folded, raised mesially 
from base to vaginal cavity; proximal edge of the latter 
raised into a double tubercle. 

Bab. E. HIMALAYAS, S. INDIA, CEYLON, BURlVIA and the 
ANDAMANS; also in Malaya. A rare, local insect, apparently 
-confined to forests with heavy rainfall up to 1,000 feet elevation. 
We have bred the species in S. India. 

Egg.-Spherical, surface smooth and shining, colour green. 
Diameter 1-75 mm. 
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Earva :-
1st instar. ,rery pale green, becoming darker after feeding; 

horn straight, black, bifid; the anal flap has a small fleshy 
protuberance on dorsum. 2nd instar. Green with faint 
oblique stripes;' horn black with a broad white subterminal 
band, tip bifid. 3rd instar. Colouring similar to that in 2nd 
instar but oblique stripes more strongly marked; a pro
tuberance on the dorsum of segment 3. 4th instar. Shape and 
colouring as in the full-fed larva. 

5th instar. Head broadly semi-elliptical in shape, large and 
powerful; true clypeus one-third length of head; false 
clypeus a wide arch over apex of true clypeus, reaching to 
one-half length of head; labrum three-quarters length of 
clypeus, hind lllargin gently curved backwards, front nlargin 
curved, emarginate and half as long as hind margin; ligula. 
in the form of t",.o narrow ovals joined proximally and diver-· 
ging distally, hind llla.rgin as long as front margin of labrum ;. 
eyes 1 to 4 about one eye-diameter apart, 6 about three 
diameters from 4, 5 three diameters from 4 and four diameters. 
from 6 ; the line joining I and 2 at right angles to the straight 
line joining 3, 4 and 6: eye 3 slightly larger than the rest. 
Surface of head l1loderately shining, \\"ith large, low, glassy 
tubercles interspaced ,vith minute tubercles; labrunl "ith 
small tubercles on its lateral edges. Body tapering slightly 
frontad from segment 5; the protuberance on 3 a fleshy, 
triangular, t.runcated pyramid 3 mm. high, flattened in front 
and behind. Horn rising frolll a tUlllidity, straight to near 
tip, where it is slightly up-curved, tip narro\\rly and minutely 
bifid. Surface of body smooth and dul1 ; a line of small 
tubercles starting subdorsally at the front Inargin of 2, running' 
to the top of the protuberance on 3 and thence to the hind 
luargin of 4; the subspiracular hair on segments 7 to 11 
composed of about. nine short stems, each of ,vhich branches 
into a much longer fork, the whole spread horizontally into 
n, fan; on 5, 6 and 12 there a.re only t,vo or three branched 
stems, on 2, 3, 4, 13 and 14 the subspiracular hair is simple ;. 
horn covered ","ith snlaIl glassy t.ubercles. 

Colour of head dark green, the tubercles forming an 
obscurely grey lllottling; labrum and ligula yellow; basal 
Regment of antenna yello,v, other segments pale pink ~ 
mandible whitish \\rith t.he edge narro,vly and the tip 
broadly blark. Body bright green dorsally, dull greell 
~peckled with l>ale yellow dot.s laterally; the line of tubercles. 
on segments 2 to 4 yellow: a glaucous ,vhite dorsal stripe
on 6 to II; oblique stripes on the sallle segments, the last 
runnin!; across ] 2 to base of horn; these stripes may be 
broad, indistinct and bluish-grey in colour, becoming narrow 
and ",hite near the hind nlRrghl of t.he ndjoining segment 
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behind, or may be forlned of a quadrate white spot just abo\Te 
the spiracle followed by four or five parallel white lines 
touched with lilac, or even formed of a few enamel-white 
spots. Horn bluish-green "rith the tip green. l~egs with basal 
segnlents yellowish, other segnlents dull rose-colour; prolegs 
and claspers green ",ith the feet livid-white. Spiracles flush, 
oval, \\rhite with a coa,rse black edge, lying on a larger oval 
of bluish-green. Length 80 mm.; breadth, 13 nlm.; length 
of head 7 mnl.; horn 141nnl. 

Pupa.-Rimilar in shape to that of Psilogramma menepltrcn, 
cx(-ept for the free tongue-sheath, which is comparatively 
short and stout; it COlnlnences between the eyes at right 
angles to the longitudinal axis of the body, then bends sharply 
to becolne parallel wit.h that axis; cylL'ldrical near t.he base 
and t hiekens distally to a bulbous tip opposite venter of 
segment 2; tongue reaches tip of ,ving-case; fore leg shorter 
and nlid-leg longer than antenna; coxal piece long and 
nan-o\\'. Surface shining; frons and a ring round the head 
smooth; tongue-sheath with basal half transversely lined, 
the bulbous end smooth; antenna ,vith shallow transverse 
ridges; legs snlooth, costal vein of wing prominent and beaded; 
the sculpturing 011 segment 4 takes the form of a rugose half
disc 011 each side of dorsal line, separated by a depressi911 ; 
t.he base extends the whole length of the segment, and the 
rounded end to about three-quarters of the depth of the 
segnlent; thorax rugose, remaining segments pitted, the 
pit.ting being nl0st dense at the front nlargins of the segments; 
antespiracular ridges on 9 in the form of seven evenly-spaced 
ridges. Spiracle of 2 oval, with a rough convex surface, the 
other spiracles oval and sunken: with a large central slit. 
Crelnaster triangular, very rugose dorsally and ventrally, 
and ending in a smooth round-topped extremity bearing 
a pair of short, soft, pale-coloured hairs. Colour dark chestnut, 
paler 011 ,vings, darker on tongue-sheath and cremaster; 
spiracles dull black. Length 45-60 mm.; tongue-sheat~ 
7-10 mm. 

Habits.-Eggs laid singly on the underside of a leaf of the 
food-plant ~Symphorem,a involucratum Roxb., family Ver
benacere. On hatching, the larva eats the egg-shell and lies 
on the underside of a leaf when feeding, but usually retires 
to a secluded t,vig among thick foliage ,vhen resting. It is 
sluggish, and when at rest raises the fore part of the body 
from the resting surface, the face parallel with it, the true legs 
bunched together. When ready to pupate it turns brownish
and ,vanders for some distance from the food-plant. It 
does not burrow into the earth, but makes a rou~h eocoon 
on the surface by binding leaves and rubbish together ,vith 
silk. The pupa, if disturbed, nlakes a hissing noise by moving: 
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th~ abdominal segments 9 and 10 rapidly to and fro, at the 
sa·me time rapidly contracting and lengthening the abdomen. 
The moth has rather a weak flight. It rests with the wings 
slanting rather broadly and widely penthouse-wise. We 
have never seen the moth feeding nor coming to light. 

7 Meganoton rufescens rufescens (Butler). (Fig. 12 H-L, 
geni talia) . 

Diludia ru/escens, Butler, 1875, p. 260 (N. India). 
Diludia 1"ujescens, Swinhoe, 1892, p. 33 (Silhet). 
l\f eganof.on rujescens Tujescens, Roths. & J ord., 1903, p. 37; Seitz, 

1928, p. 528, t. 60 c. 
Pseudosphi'nx discistriga, Walk., Hampson, 1892, p. 105. 

Imago.-~~. Similar to M nyctipha1tes, but of a darker 
hro"rn, and without pale spots on disc of hind wing; sides of 
lllesothoracic tegulre of the same bro,,'n colour as the fore 
,ving; abdomen ,vith three or four yello,v side-patches, bor
·dered above by a black continuous band. Palpus as large 
.as in nyctiphanes, second segnlent shorter than broad (scaling 
included). Antenna of c1 rather t.hicker than in nyctiphanes. 
Expan.se: 1]6-162 nlm. 

The species bears a renlarkable resenlblance to dark speci
Ulens of Psilogramma menephron, ,vith 'Vllich Hampson 
confused it. 

~. Tenth abdolllinal segment very peculiar; the tergite 
(fig. 12 H) gent.ly curved, strongly spatulate, the sides 
.of the dilated apical portion clothed ,vit.h some long stiff 
hairs a.nd turned dO'\\rrl,,,ards, apical Inargin rounded
truncate; tergite thin; sternite longer t.han tergite, suddenly 
turned upwards near end, and produced at t.he curvature 
into an obtuse process, ,vhich is conlpressed like the vertical 
cleft apical part of the sternite (fig. 12 I). Clasper: ventral 
lllargin oblique; dorsal margin first st.raight, then somewhat 
dilated and turned in\vard; apex obliquely rounded; patch 
of friction-scales clay-colour, t.he scales large and multi
dentate; harpe (fig. 12 J) produced into a curved, almost 
finger-like, point.ed, ventr~l process, t.he oblique upper margin 
dilated into a triangular lobe, ,vhich is armed "rjth teeth. 
Penis-sheath (fig. 12 K) ,vith one curved process, which 
is less than t"ice as long as the sheat.h is ,vide; the process 
recurved to,vards the sheat.h. 

~. Vaginal plate (fig. 12 L) rat.her strongly chitullzed, 
glabrous, convex nlesially; vaginal cavity before middle, 
covered by a long sinuate-truncate lobe ,vhich narrows 
dista.lly. 

Bab: E. HIl\IALAYAS (Sikkiln; Silhet), the ANDAMANS, 
Bornco, Mindanao and the Sulu Islands. Early stages lill

knoWll. 
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Genus PSILOGRAMMA Roths. & Jord. (Fig. 13). 
Rot.hs. & Jord., 1903, p. 42; id., 1907, p. 14; Jordan, 1911,. 

p. 234. 

Genotype: menephron Cram. 
lmllgo.-" ~~. Antenna shorter than in Meganoton, hook 

shorter, penultinlate segnlent about as long as high, the 
preceding ones shorter than high. Palpus differing from 
that, of all other species of the present subfamily in the second 
segulent having a naked stripe over the inner surface (as 
prolongat.ion of the naked stripe of the' first segment). Labrum 
very little raised in middle. First segment df 'fore tarsus 
sonlewhat longer t.han segment.s 2 to 4 together; comb of 
mid-tarsu~ ,veil developed, that of hind tarsus as in M eganoton ; 
long spur of lllid-tibia about half, the long apical one of hind 
tarsus nearly t.\vo-thirds, the length of the respective first 
t.arsal segment. Pulvillus and paronychium present, these 
latter ,vith one lobe on each side. 

" ~. Clasper ,vith patch of modified scales, the scales large, 
rounded, entire, nlultistriate; harpe vestigial, represented 
merely by a thickly scaled slight incrassation of the ventral 
margin of the clasper; process of penis-sheath short, forked. 
No friction-scales on the inner surface of eighth tergite. 

" ~. Antenna subcylindrical, cilia not prolonged." (Roths. 
& Jord., 1903, p. 42). 

Hab. Oriental Region. One Indian subspecies. 

8. Psilogramma menephron menephron (Cramer). (Fig. 13-
A-F, imago; PI. I, figs. 4, 5, larva; PI. VIII, fig. 5, 
pupa; PI. XIII, fig. 2, larva). 

Sphinx meneplwon, Cramer, 1780, p. 164, pI. cclxxxv, fig. A (<f} 
(Amboina). 

Psilogramma meneplu'on menephron, Roths. & Jord., 1903, p. 43;. 
Jordan, 1911, p. 234; Seitz, 1928, t. 60 d; Scot.t, 1931, pI. ii. 
fig. 2 (larva). 

Psilogramn1Ja meneplzron, Mell, 1922, p. 48, pI. ii, figs. 4-8, pI. xxi" 
figs. 10, 11 (lat'va), pI. xiii, fig. 3, pI. xv, figs. 12, 13 (pupa), pI. xxi, 
fig. 12 (~). 

Macrosila discist1'iga, Walker, 1856, p. 209 (Silhet, Hong-kong" 
N. China); Moore, 1865, p. 793 (Bengal). 

Pseudosphinx discistriga, Hampson, 1892, p. 105 (part.). 
Sphinx abietina, Boisduval, 1875, p. 108 (Himalaya). 
Diludia vates, Butler, 1875, p. 13 (Ceylon, Madras); Moore, 1882" 

p. 3, pI. lxxiv, fig. 1 a (O'~); Swinhoe, 1885 A, p. 289 (Poona. 
Bombay); id., 1890, p. 165 (Moulmein); HaIP~son, 1891, p. 2 
(Nilgiris); Swinhoe, 1892, p. 34 (Bengal). 

Imago.-cr5? Head, thorax, abdomen and fore "ring grey; 
dark brown bands along sides of palpi and thorax me~ing on 
metathora~, where there are a few blue and yello,,, scales ; 
abdomen with a blackish dorsal stripe and bro,vn subdorsal,. 
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segmental patch,es. Fore win,g '\lith dark oblique lines from 
costa ; two black stre,aks from cell, one under R1 and one 
under Ml; a black streak ullder SOs apicad, continued as a, 
dentate stre,ak to apex of wing and obliquely to costa at the 
proxim,al end and sharply defining a pale apical patch; 
a serie,s of whitish 8ubmargin,al lu ules; cilia chequered black 
and white. Hind " ring brown, with a black patch at anal 
angle, limited in,vardly by a pale submarginal line, and more 
or less suffused ,,,it 1 grey. 

, 

Fig. 13.- P8ilogranll·nl,a Roths. & Jord . 

... 0\, P. m,en.eplfron(Craln.); B, lOt.h segment, dorsa aspect; C, IOt·h seg· 
ment, lateral aspect ,j D, harpe ;E, penis-sheath; F, ~, y,aginal 
plate. 

The moth very yaria,hle in size, ,colour and markings, 
some specinlens being very dark ,vith ,subbasal, antemedian, 
lnedian a d postm'edian lines sho"ring plainly, others very 
grey, ,vith these lines obsolescent. The black streaks under 
R,1, Ml and 8,00 are always present. Specimens bred during 
the rainy 'seasolt are usua ly dark. Expanse: ~ 82-19.2 ,mm., 
~ 108- 138 mm. 

The name vaies Butler applie\s to pale specimens. 



PSILOGRAMMA. 79 

J. Tenth t.ergite (fig. 13 A, B) divided into two slender 
curved processes which lie close together, but are movable 
separately: sternite short and broad, the lobe broader than 
long, truncate-sinuate, the angles slightly produced, sides 
distally rounded-dilate. Patch of modified scales about 
t.hree times as long as broad, deep brown except at edges. 
Process of penis-sheath (fig. 13 E) very chara.cteristic, some
t.inles distinctly asymmetrical. 

~. Postvaginal portion of vaginal plate (fig. 13 F) chitin
ized, Rnlooth, scaled, haIf-moon-shaped, somewhat truncate, 
the lateral margins eleva,ted; vaginal cavity surrounded 
proxima.lIy and laterally by a, wrinkled membranaceous ridge. 

Hab. Throughout the Indian Sub-region, China and east
"\\'ardH to the Solomon Islands. Widely distributed and 
Ioeally comlnOD, in both forests and open country, up to 
6,000 feet elevation. We have bred it in the E. Himalayas 
(Khasi Hills) and S. India. 

Egg.-Shortly ovoid, surface smooth and shining; colour 
Ilale green. Length 1·6 lnm. ;. breadth 1-4 mm. 

Larva :-
Final instar. Head round, slightly longer than broad, vertex 

rounded; true clypeus one-third to one-half length of head, 
basal angles rounded and slightly tumid; labrum three
,quarters length of clypeus; ligula as long as labrum, shaped 
like a bent sausage; eyes 2, 3, 4 and 6 nearly in a straight 
Jine, I, 2 at an angle of about 1200 to that line; 1 and 2 and 
a and 4 less than an eye-diameter apart; 5 and 6 about two 
diameters from 4, 5 about three diameters from 6. Surface 
of head smooth and shining. Body nearly cylindrical, tapering 
slightly from segment 5 frontad. Horn long, straight or slightly 
down-curved, stout at ba.se and tapering evenly to a blunt 
point. Surface of body smooth and dull; on segments 2 to 4 
transverse rows of large, shining, rounded tubercles, two rows 
each on 2 and 3, one row on 4, each row running along a 
secondary ring over the dorsum, about eight tubercles in each 
row; horn shining and covered with large, shining tubercles. 

Colour. Head grass-green; a white stripe running down the 
cheek fronl near vertex to base of antenna; la brum and 
ligula opaque ",-hite, sinus of ligula bordered rusty-red; basal 
and second segment of ant.enna pale yellow, third segment 
pale rusty-red; mandible pale yellow, outer face pale rusty, 
tip broadly reddish-brown. Segments 2 to 4 of body bluish
green, the tubercles white or yellow, rest of body bright 
grass-green in dorsal area, paler bluish-green in lateral area; 
a narrow whitish dorsal stripe from 5 to base of horn; seven 
broad white oblique stripes on 5 to 11, the upper edge sharply 
defined and bordered with dark green, the lower edge ill
defined; each stripe runs back to join the dorsal stripe 
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oncthe adjoining segment, that on 11 rUIlI).ing back to base of 
horn. Horn green with paler tubercles. True legs pale yellow 
with the end-segment rust-coloured; prolegs and claspers 
green; tubercles on anal flap and claspers black. Spiracles 
oval, flush, white with a central black slit, the whole ringed 
narrowly with green. Some individuals develop irregular 
patches of lilac or brown above the oblique stripes, and these 
sometimes extend to the dorsum on some of the segments to 
the ana] flap, claspers and venter. Length up to 90 mm. : 
horn 8,bout 12 mm. 

Pupa.-The shape as figured (Pl. VIII, fig. 5); tongue reach
ing to tip of wing-case; tongue-sheath free, a cylindrical tube 
with bulbous end, shaped like the handle of a jug, starting 
from the frons in a line at right angles to the axis of the body, 
then curving backwards in an arc or semicircle, the bulbous 
end touching the venter of the pupa at the middle of the wing
case, where it often forms a depression ~, the surface, though 
remaining free; antenna shorter than fore leg in both sexes ~ 
coxal piece present. Surface smooth and shining, covered 
,vith a bluish plum-like bloom; eye-crescent black, shining 
and depressed; the head and thorax minutely wrinkled; 
sculpturing on segment 4 in the forn1 of a subdorsal, flat, 
oblong weal, slightly raised, black and shining, with a media,n 
chalmel; ante-spiracular ridges on 9 to 11, four ridges on each. 
The spiracle of 2 indicated by a raised, black, oval spot, 
those on the other segments oval and lying on a larger oval 
depression. Crema~ter triangular, flattened dorsally and 
laterally, the edges' of the dorsal surface raised into a ridge, 
leaving a median channel; the dorsal surface rugose, t.he ventral 
surface shallo,vly hollow ,vith a slight median keel and raised 
edges; the truncate tip ends in two slighty converging, teeth. 
Colour chestnut under the bluish bloom; spiracles the same 
with black central slits; cremaster black. Length 55 mm. ; 
tongue-sheath 19 mm. 

Habits.-Eggs laid singly on a number of food-plants, 
including Olea dioicurn Roxb., Jasminum Linn., Ligustrum 
Linn., and Nyctanthes Arbor-tristis Linn., family Olea cere ; 
Tectona grandis Linn., Olerodendron infortunatum Linn., Vitex 
negurulo Linn., a.nd Callicarpa arborea Roxb., family Verben
aceoo. The habits of the larva are similar to t.hose of moths of 
the genus Acheronfia; it is Aluggish, resting by day and feeding 
by night, t.he resting position being t.he characteristic sphinx
like attitude 6f raising the front part of the body from the 
surface, bo"ing t.he head and bunching the fore legs together. 
When molest.ed it strikes sideways ,vith the hea.d and makes 
a clicl61ng noise. The larva moults four times. Pupation 
in a cell underground. Habits of the in1ago similar to those 
of the genus ",4ch,eronfia; when disturbed ra.ises the front part 
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of the body and wings; sometimes makes a clicking nOISe 

sImilar to that made by t.he larva; flight rapid. Frequently 
cornea to light, and 'ma,y often be caught feeding at tubular 
fiO'lrers aft.er dusk .. 

GeullsAPOOALYPSIS Butler. (Fig. 14). 
Butler. 1887 A,p. '641 ,; Roths. & ,Jord., 1903, p,. '99; id., 1907, 

p.23. 

Genotype: vewx Butt 
1Inago.~· &' ~ Eye not lashed spur of fore tibia, 

not reaching end of tibia, ong t.erminal spur of hind tibia 
more than two~thirds the length of the first tarsa ,segment, 
little shorter tha.n the t.ibia Antenna of '~ similar to 
,t,hat of o,colllpressed,\\'ith long fasciculate cili.a. 

A. 

Fig. 14.~ApocalyptJi8 But!. 
A, .4 .. velox Butl., ~ ; B, ~, vag "nal plate (v, vaginal cavity). 

" ~. Tenth tergite long, narrow, pointed, curved downward, 
carinate beneath; sternite also elongate, slightly narrowed 
to the end, which is rounded. Clasper without patch of 
modified scales; harpe obtuse y triangular, not prominent, 
densely covered with half-erect scales, which conce,al the 
outline oftha harpe. Penis-funnel ventrally ending in a short, 
rounded lobe; penis-sheat armed with a strong) corrical, 
apical tooth, which po·nts de,xtro-Iateradand a little distad, 
andi~ shorter than the diameter of the penis .. sheath,. 

VOL.V. G 
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0' ~. Vaginal plate (fig. 14 B) much folded in front of the 
large vaginal cavity; the postvaginal part smooth, rather' 
stronger chitinized than the proximal part " (Roths. & J'ord., 
1903, p. 99). 

Bab. E. HIMALAYAS. One Indian species. 

9. Apocalypsis velox Butler. (Fig. 14, ~,A, imago, B, genitalia; 
PI. XIII, figs. 3, 4, larva). 

Apocalypaia velox, Butler, 1877 A. p. 641 (Darjeeling); Hamps?n, 
1892, p. 107, fig. 62 (<3'); Roths~ & Jord., 1903, p. 100; Seltz,. 
1928, p. 530, t. 60 d. 

Imago.-~~. Head dark bro,,'Il; thorax dark brown, with 
pale paired lines on each side of vertex; abdomen dark brown, 
with a series of black dorsal streaks and black segmental lines· 
with white specks on them. Fore ,ving dark brown; whito 
spots at extremities of veins, which are pale; pale obliquely 
waved antemedian double lines; a curved postmedian pale 
band formed of three conjoined lines; a yello\v streak from 
the apex continued as a very dentate Hne to outer angle. 
Hind 'ving dark brown, with traces of lines near anal angle; 
inner Dlargin yellowish; cilia chequered yellowish and brown. 
Underside of both wings brown, "rith Inedian and postmedian 
indistinct lines. Expanse: 136 .. mm. 

Bab. E. HIMALAYAS (SikIdm; Khasi Hills). Rare and 
very local. 

Egg.-Shortly ovoid; surface smooth and shining; colour 
pale yellowish-green. Length 2·25 nlln.; breadth 2 mm. 

Larva :-
1st in.CJtar. Head round, body cylindrical; horn IOllg, 

straight, tip broadly bifid. Surface of head and body smooth 
and shining; the whole horn, including the bifid tip, set 
densely with the most minute hairs, each rising from a very 
small tubel!cle; anal flap with a pair of mid-dorsal tubercles. 
Colour of head and body yello\\tish-green; horn black. 
2nd instar. Shape of head and body unchanged, but the long, 
thin, bifid horn rises vertically from a shining cone, and thell 
bends downward; long spine-like tubercles present on all 
segments of body; those on 3 to II longer than the rest, 
and some on 2, 3, 4 and 12 bifid; sIllalJ, scattered, setiform 
tubercles on head and horn; surfa.ce of head, body and horn,. 
including the tubercles, smooth. Colour of head pale blue, 
tubercles pater blue; body pale orange, with a pale blue 
rectangular mark above each spiracle and another behind 
each spiracle on 5 to II; subdorsal tubercles ,vhite. lateral 
tube~les blue; those on anal flap and claspers biack. 
True legs pale blue, prolegs pale green; horn blue ,"ith black 
tubercles. 3rd instar. Very little change, but the colollr of 
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hody a deeper orange. 4th instar. Similar to the final instar 
except in size. 

5th instar. Head semi-elliptica1 in shape, vertex very broad 
a.nd flattened; true clypeus one-half length of head, no false 
rlypeus, ligula kidney-shaped. Surface of head, body, horn 
and tubercles stnooth and shining, the head set with small 
tubercles, a larger subdorsal t.ubercle on the front of the 
vertex of each lobe, another large tubercle belo"r that. Body 
nearly cylindrical. Horn long, very t.hin, bifid, rising verti
cal1y frOtll a large cone, and bending back\vards and slightly 
down\\ra.rd; the truncated anal flap and the claspers very 
big and heavy. A transverse row of five large rounded tubercles 
near the front lnargin of segment 2, and t,,~o tubercles and three 
spines in a transverse row farther back on the same segment ; 
on the front margin of 3 a pair of subdorsal spines placed 
tranRversely, behind them a longer subdorsal pair, and behind 
these a.gain a still longer pair, ,vith a, pair of long douhle
pointed spines below them, and three snlall spines near base 
of leg; on the front margin of 4 a transverse row of four 
spines, at about the middle of the segment a transverse row 
of three long double-pointed spines, and on the hind margin 
a row of snlall spines, and a pair of short spines near base 
of leg; 5 has a long subdorsal spine behind the front margin 
with a second shorter one behind it, a pair of short spines 
with their bases confluent in front of the spiracle, and a group 
of five or six small ones below it; there is also a long sub
spiracular spine; 6 has an extra pair of short spinep placed 
subdorsally in addition to spines as on 5; 7 to 11 have spines 
as on 5. The thin, slightly tapering, bifid horn rises from 
a large cone on 12, and this segment has a long spine below 
and behind the base of the horn, another long subdorsal spine 
behind it and a pair of long spines below this; there is also 
a long spine in front of the spiracle and a pair with eonfluent 
bases below and behind it. The uppermost tubercle or spine 
of each of the transversely-placed pairs, or of each transverse 
ro,v mentioned above, is subdorsal, and there are, of course, 
an equal number of tubercles and spines on the other side 
of the dorsal line; the spines are thick at the base, which 
is longitudinally oval in section, and taper sharply to a point, 
the whole spine bending slightly backward. Anal flap 
truncate and tumid, with a large pointed tubercle at each 
lateral angle and a longitudinally-placed pair nearer the base; 
several similar tubercles on clasper-faces. 

Coloration.-Head yellowish-green with a broad pale stripe 
ruruling from the vertex of each lobe to base of antenna. 
Body canary-yellow, with a green tinge on segment 2, the 
anal flap, claspers and venter; the tubercles and spines 
on 2 to 12 ,vhite or blue with white tips; those in the dorsal 

G2 
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arM have a brown line above and below the base, those in the 
latera] and spiracular area have the base completely ringed 
with bro,vn. Broad oblique stripes starting above the spiraoles 
on 5 to 11 and extending ba,ckwards and slightly upwards to 
the hind margin of each segment, blue near the spiracle 
becoming paler and then white at the hind margin, the whole 
edged narro,vly ahove and below by brownish-purple. Horn, 
and the cone from ,\\rhich it rises, blue with scattered black 
tubercles; the tubercles on anal flap and claspers shining 
black. Legs and prolegs green. Spiracles elliptical iIl shape, 
"'\vith a narrow central slit widening at the top and bottom, 
the whole cream-coloured and ringed with green. Length 
.about 90 mm.; longest spine 4 mm. 

Pupa.-Slender, with a free tongue-sheath; this is evenly 
.arched and recurved basad, but not into a spiral; the tube 
rather thin, with a bulbous end; tongue reaching tip of wing
case; antenna in both sexes slightly longer than fore leg 
and considerably shorter than mid-leg; no coxal piece . 
. Surface smooth and shining; tongue-sheath coarsely wrinkled 
"rith parallel transverse ridges; t.he depressions between 
the ridges a good deal narrower than the ridges themselves; 
head and thorax ,vith the surface broken by shallow uneven 
cracks; no sculpturing on segment 4; segments 5, 6 and 7 
sparsely and not very coa.rsely pitted, the hind margins 
nearly smooth; ante-spiracular ridges on 9 in the form of three 
very na,rrow ridges separated by wide, smooth, polished furrows, 
the ridges not extending below the spiracles. Spiracles flat, 
t.he central slit bordered by a coarse flattened lip on each 
.side. Cremaster a thin oval or rounded plate, markedly 
-constrict.ed at base, and ,vith two very short blunt teeth at 
tip; dorsal surface flat, ventral slightly concave, both surfaces 
coarsely pitted. Colour reddish-brown, darker in the dorsal 
area when fresh; nearly black when old: spiracles black. 
Length 57-62 mm. 

Habits.-Eggs laid singly on underside of leaves of Callicarpa 
arborea Roxb., fanlily Verbenacere. Eggs and la,rvre found 
{)n both saplings and large t.rees, eggs in June and Iarvre 
in July and August. 

The first specimen found was in the 3rd instar, and its 
.appearance was so peculiar that we were Ullcertain of its 
identity. The yello,v colour of the body, the blue spines 
and the thin whip-like horn were quite unlike any other 
sphingid larvQ, we had seen. We later found three eggs on 
(ihe same food-pIa,nt, and the larvm which hatched from these 
were typical of many sphingid la.rvre in the 1st instar. Mter 
the first moult the colour, spines and the shape of the horn 
showed these larvm to be identical with the one first discovered, 
.and the latter to be a sphingid larva. The larvoo are sluggish 
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and bave no peculiar habits. The pupa is formed in a ce I 
underground" and is also sluggish. Both 'larv,a and pupa 
are very delicate and difficult--to rear. There is only one 
brood h~ the yea.r and the pup~ hibernate. • 

Genus PENTATEUCHA S\vinhoe~ 
Swinho6. 1908, p. 61. 

Genotype : curiQsa S,,,inh. 
I ntago.~Tongue fully developed. Palpus upturned, slender,. 

re~u~hing about to middle of frons, second segment fringed\vitll 
,long' lut.:i .. in front: third segment short. Frons with a tuft of 
huir. Ant~nna of female ciliate. Thorax clothed with long 
hair,. Tibim fringed with long hair; hind tibia with two pairs 
of ~[Jurs ,; fore t.arSllS with three long, curved claws on first 
segnlent. Abdomen with long, rough hair. Frenulum present. 
Fore "ring \,~ith apex rounded" termen ev-enly curvled, crenulate ; 
vein Ml fronl wen befo.re end of cell; R'2 from middle of 
discocel ulars; Rl from upper angle of cell; S03. ,4. 5 stalked; 
SCI.2 fro.m cell. Hind wing with Ml from well befo.re end of 
cell; R2 from well above .Iower end of oell; Rl, SC2 from 
upper end; C approximated to. SC2 beyond cen (vide Hampson,. 
J . Bomba.y Nat .. Hist. Soc. xx, 1910, ,po 85). 

Hab. E. HIMALAYAS. Only one species at present kno,vn. 

10,. Pentateucha curiosa Swinhoe. (Fig,. 15). 

P,ent{lteucha ,curio8a., 8winh,., 1908, p. 62 (Khasi Hills); Hampson,_ 
U) 0, p. 85, pI.. F, fig. 18. 

1m-ago -Head and thorax clot.hed "ith deep red-brown hair 
tipped ,,·it.h "hite; pectus and leg:s rufous tarsi blackish; 

Fig. 15.-Pentateucha ,curiosa Swinh. <5 holotype. 

abdomen blackish mixed "ith grey-white, forming obscure 
segmental bands; anal tuft and ventral surfalce rufous. 
Fore ,ving clothed with dark red-brown hairJT scales mixed 
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"\\ith white, SODle rufous scales at base of inner area; faint 
traces of a dark antemedian line; an oblique, elliptical, 
white discoidal spot; postmedian line with oblique, dark 
bar from costa, then very indistinct, ex curved to vein 3, 
then in curved ; subterminal line indistinct, double, oblique, 
"raved, bent in,vards to costa, where there is a ,vhite mark on 
it; a dentn,te line beyond it arising from apex, white and 
prominent as far as R1, then indistinct, forming ,vhite points 
on the veins lower down. Hind wing bright rufous, the 
inner area whitish to tornus, where there is a da.rk patch 
,vith ,vhitish bar beyond it; an indistinct, diffuse, pale 
postmedian line. Cilia "ith SOlne white scales at tip. Under
side of both ,vings rufous. Fore wing with a pale discoidal 
spot, an obliquely curved postmedian band, and prominent, 
dentate, white band from apex to above vein 6. Hind "ring 
suffused with white to beyond middle and tornus; an oblique, 
slightly ,vaved, rufous, media,n line and an indistinct post
median line bent outwards to just above tornus; the terminal 
area irrorated with \vhitish. Expanse: 104 mm. 

Hab. E. HIMALAYAS (Khasi Hills). Very rare, and ear]y 
stages unknown. 

Genus PSEUDODOLBINA Rothschild. (Fig. 16). 
R.othschild, 1894 A, p. 27; Roths. & Jord., 1903, p. 100; id., 

1907, p. 23. 

Genotype : fo (Wa.1k.). 
Imago.-" &~. Closely allied to Apocalypsis. Eye lashed. 

Antenna of ~ almost cylindrical, with the basal rows of 
fasciculate cilia vestigial. First segment of hind tarsus 
shorter than tibia, not longer than segments 2 to 5 together, 
twice ftS long as long terminal spur of hind tibia. 

" 6. Tenth tergite elongate, tapering to end, \vhich is 
somewhat obtuse; sternite much broader, t.riangular, the 
sides turned upwards, hence the under surface convex, apex 
more or less distinct.ly sinuate. Clasper "rithout patch of 
Dlodified scales; inner surface covered distally ,vith hair
.scales ,vhich lean basad; ha.rpe covered with suberect, short 
scales, except at end. Penis-sheath \\'ith a single long, 
pointed tooth which is directed dextro-Iaterad, pointing 
somewhat proximad. 

" ~. Vaginal cavity large, mouth subcircular, in and before 
middle, the edge somewhat raised, ,vithout lobes; postvaginal 
part of plate (fig. 16 G) chitinized in middle" (Roths. & 
Jord., 1903, p. 100). 

(For the early stages and habits see P. fo fOe Those of 
P. a3quaiis are not known). 

Bab. W a.nd E. HIMALAYAS. Three species Qr subspecies. 
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Key to t'k,e ~pecie8,. 

Imagines. 
1. Terminal spurs of hind tibia. equal in length '. 

'Terminal ,spw's of hind t <hie. not equal in 
. lengt,h . '. '" '. . '.. . .. 

2. Harpe bear~g a Y'ent.ral tooth close to apex. 
Harpe ,vifho t ,8uC'h a tooth 
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P. lEqualis Roths. & 
[lord,., p. 91. 

1,2. • [po 87 . 
P.l. celator J ord., 
P. /. Jo (Walk.), p. 88. 

There is no noticeable difference b t" eenthc larv~ and 
the pupm of fa fo a.nd .to c,elalor, and those of ;equali.') "are 
alllltll()~Il. 

Fig. 16.-P8eudodolbina Roths. 
,A, P. ,requali8Roths. & ,Jord.; B, harpe. C, P.lo /0 (Want.), lOth tar .. 

g'te, dorsal aspect; D, 10th ,sternite, ventral ,aspect; E, barpe ,; 
F, penis,.sheath ,; G,~, vaginal plate,. H, P.Jo ,celator JOl·d., harpe. 

lao Pseudo,dolbln.afo c'eiator Jordan. (Fig,. 16 H, genitalia, 
PI. I, fig. 3;larva). 

P8eudod,olbina fo celatQr, Jordan, 1926, p. 37'9, fi,~ ~ ,(~enit.) 
(Dha.nnsala); Seitz, 1 '9'98, p. 530. 

lmagQ'~lo. Differs from specimen,s of P. jo fo from Assam 
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and Sikkim in the harpe (fig. 16 H) bearing a ventral tooth 
close to the apex, variable in size. Expan8e: 64-68 mm. 

Bab. W HIMALAYAS (Dharmsala; Simla; Mussooree). 
We have bred this subspecies in the localities mentioned 
above, where lt is common locally at elevations from 4,OO() 
to 7,000 feet, in areas of heavy rainfall. 

The early stages are so similar to those of P. fo /0 that we 
were unable to distinguish any difference. The food-plants 
of the two subspecies are the same. The larvre of this sub
species were first discovered by Col. ,J. D. Campbell, D.S.O.,. 
in Mussooree in 1923, but all those obtained during this and 
the following seasons died. Finally, in 1926, we obtained 
a few moths from a large number of eggs and larvre. Eggs 
are not laid until the rainy season is well established. The 
tangled mass of vegetation in which the larvre live is drenched 
continually by heavy rain, and in captivity they require 
a very liberal supply of water to be sprinkled on the food
plant. Curiously enough, we did not have the same difficulty 
in breeding the ]arvre of P. /0 jo, though they were obtained 
from Cherrapunji, in the Khasi Hills, the wettest place 
in the world. 

11 b. Pseudodolbina fo fo (Walker). (Fig. 16 C-G, genitalia; 
PI. XIII, figs. 5, 6, larva). 

Zoniliajo, WalkAr, 1856, p. 195 (N. India). 
Pseudosphinx lo, Butler, 1881 B, p. 16, pI. lxxxi, fig. 9;: 

Hampson, 1892, p. 104. 
P8eudodolh1:naJo, Roths. & Jord., 1903, p. 101. 
Pseudodolbina fo jo, Jordan, 1926, p. 379; Seitz, 1928, p. 530,. 

t. 60 e; Scott, 1931, pI. ii, fig. 4 (larva). . 
Pseudodolbina veloxina, Rothschild, 1894 A, p. 27, pI. vi, fig. IS 

(Khasi Hills). 

Imago.-~~. Head, thorax, abdomen and fore wing olive
brown, deeper in colour in fresh specimens, less yellow than 
in mqualis, much dusted with grey scales; mesothoracic 
tegula with a short black streak; anterior segment of abdomen 
with large yellow side-patches. Fore "ring crossed by sub
basal, antemedian, median and postmedian double waved 
black lines; a large white stigma. Hind wing dark brown. 
The yellow side-patches are larger than in mqualis, yellow colour 
of palpus more sharply defined, fore tarsus more extended 
yellolv on upperside, stignl<t of fore wing larger; the inter~ 
space between the two lines of fore wing proximal to stigma 
not filled up with black scaling, and the pale parts of fringe 
of both wings more yellow than in requalis. Spurs of hind 
tibia unequal, long terminal one about one-third longer than 
the other Expanse: 64-68 rom. 

~. Harpe (fig. 16 E) ending in a single, rather prominent, 
pointed process direoted dorso-distad. Tooth of penis
sheath (fig. 16 F) a little longer than in I13qualis. 
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Bab. E. HIMALAYAS (Khasi Hills, Assam; Sikkim). We 
have bred this subspecies in the Khasi Hills, where it is common 
locally at Cherrapunji, at an elevation of about 4,000 feet,. 
in an area of very heavy rainfall. 

Egg.-Spherical in shape; surface smooth and shining ~ 
eolour bright green; rather large for the size of the moth. 

Lart~a :-
1st insfar. Head round and large, body cylindrical; horn 

straight., of mediuln length, strongly bifid, with a bristle on 
each point; colour of head and body pale yellowish-green,. 
with Ahort, scattered white hairs; horn black. 2nd instar. 
Head round and of considerably larger diameter than the 
eylindricnl body, which is long and slender; horn rather long,. 
thick at base and tapering rather sharply to a strongly bifid 
tip; surface of head and body dull, that of horn shining and 
covered with short black hairs; colour of the head yellow,. 
body bluish-green, with short, scattered white hairs; horn 
black. 3rd instar. Head slightly bilobed, body nearly 
cylindrical, long for its diameter; horn long, thick at base and 
tapering evenly to a. bifid tip; surface of head and body dull ; 
three transverse rows of small tubercles on segment 2; a pair 
of large tubercles, one on 'each side of the dorsal line, at about 
the middle of 3 and 4, with a transverse row of smaller tubercles 
in front of and behind each pair; remaining segments with 
t.ransverse ro,vs of very small tu hercles in the dorsal area ; 
horn shining and covered sparsely at the base, thickly towards 
the tip, with tubercles. Colour of head bright green with 
a broad yellow stripe dO"\\1Jl each cheek from the vertex of each 
lobe to base of antenna; mouth-parts pale blue; segments 2 
to 4 of the body bright green, rest of body pale bluish-green 
in the dorsal area, dark bluish-green dotted with white belo,,~ 
the oblique stripes, the tubercles all yellow; oblique stripes on 
5 to 11 formed by a triangular white patch on each segment 
with a black stripe above it, the black stripe broadest on 5 
and very narro'v on 11 and ] 2; horn pale blue with an orange 
patch on each side of the base, and the tubercles and tip black. 
4th instar. As above, except that the cheek-stripe is white; 
the body with segments 2 to 4 as above, the rest of the body 
yellowish-green; oblique stripes as above, except that the 
portion of the last oblique stripe on 12 is yello"\\r; horn bright 
blue on dorsal surface, green on lateral and ventral surfaces, 
with black tubercles as above; the stripe on base of horn 
red instead of orange; anal flap edged with yellow and with 
two large green tubercles covered ,vith short white bristles. 

5th. inst.ar. Head about as high as segment 2, semi-elliptical, 
dorsal line of vertex strongly impressed; true <.:Iypeus less 
than half height of head, basal angles rounded and tumid; 
apex of false clypeus acute and reaching to one-half length of 
head; labrum half as long as clypeus and slightly broader, 
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na.frowing frontad; ligula semicircular in shape; eyes 1 to 4 
in a gentle curve, 1 about one eye-diamet.er from 2 ; . 2, 3 and 4 
closer together; 6 il1 line with 3 and 4, abo~t one diameter 
from 4: 5 rather more than one diameter from 4 and 6; 5 smaller 
than the rest, ,vhich are co-equal. Body long and slender, horn 
very long, thick at base, tapering gently to near tip, then 
becoming broader and flattened above and belo\v, dividing 
into a blunt fork, the arms rounded and setiferous; the end of 
the anal flap tumid. Surface of head and body dull and smooth, 
ea.ch secondary ring set with large, SlDooth, low, oval tubercles; 
on segment 2 a transverse ro",,' of six larger tubercles on the 
front lnargin, a row of six on the hind margin and a ro"r of 
four between these two rows; on 3 a very large, fleshy: sub
dorsal, conical tubercle, and on 4 an equally large but more 
rounded dorso-Iateral tubercle; on 14 a similar but smaller 
one on each side of the dorsal line, the tubercles on 14 each 
bea,ring t,vo set~) one behind the other; horn closely set 
"ith conical tubercles. 

Coloration.-Head green ,vith a broad yello,,, ~hook-stripe 
from near vertex to base of antenna: labrum and ligula 
\vhit.ish-green; basal segment. of antenna \\- hite, the others 
pale green; ma.ndible pale green '-at base, rust-coloured in 
middle and black a.t tip. Body green, the tubercles yello,,', 
giving it a mottled appearance; oblique stripes on Regments 
5 to 11, each extending back,vards to near the dorsal line of 
the adjoining segment behind, that on 11 broader than the 
rest and running to base and for a short distance up the side 
of t.he horn, the stripes white near each spiracle, yello\v 
behind it, and edged broadly above ,vith dark green. Horn 
dark blue with tip paler blue, a crimson stripe up the side from 
base touching the upward extension of the oblique stripe and 
extending higher up the horn; tubercles on dorsum of horn 
black; a.nal flap edged with yellow. ~egs, prolegs and 
cla.spers green. Spiracies large, ova.], "rhite with a broad 
reddish-brown band across the middle, the whole with a narrow, 
green rim. Length 60 mm. ; breadth 7 mm.; horn 12 mm. 

Pupa.-Body slender and sharply pointed; the free tongue
sheath very thin up to the clubbed tip, its base directed for
,vards in the same line a.s the axis of the body, the sheath 
t.hen turning in a high arch, the clubbed tip reaching to middle 
of wing-case, "rhere it touches the ventral surface of the pupa; 
eye rather prominent, and just behind it the dorsal surface 
Qf the pupa rlses first steeply and then gently to the middle 
of the body, forming a kind of step; antenna mid-way in 
length between fore leg and mid-leg in both sexes; coxal 
piece very narrow. Surface shining; head prominently 
corrugate-rugose, tongue-sheath trallsversely ridged; veins 
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of the fore ,ving prolninent but not beaded, costal vein finely, 
transversely striate, surface of wing-case transversely lined; 
hind wing shows beyond the hind margin of the fore wing 
under the spira.cle of 6; thorax and abdolnen with transverse 
corrugations, except. on the' front bevels of 9, 10' and 11, 
\\'hich are coarsely pitted; no sculptw'ing on 4 ; ante-spiracular 
ridges on 9 t.o 11, four distinct ridges on each in t"ro pairs, with 
a smooth broad channel bet,veen each pair. Spiracle of 2 
indicated by a long dull black transverse band, spiracles on 
t.he ot.her Keglnents slnall, oval in shape, and including a more 
narrow oval with a thin raised rim. Clasper-scar on 14 
a deep, longitudina.l, rather long furrow, ,vith a tumidity 
on ea.ch side of it, forming an oval Inouth-shaped organ; 
in t.he C pupa the sex-scar is a circular nl0uth ,vith rather 
prominent. lips; in the ~ the ventral nlargins of 14 and 13 
are arched for"'ards, and the sex-scar is a small depression 
in the Iniddle of ] 2, \vith a similar depression on 13. Cremaster 
with a highly polished snrface, stout, triangular, very narrowly 
and shortly bifid at the tip; dorsal surface rugose, ventral 
surface sha.Jlo,vly hollo,ved out, t.he hol1ow oval in shape. 
Colour rlark chestnut, head and crelnaster nearly black. 
Length about 42 lum. 

Habits.-Eggs laid Ringly on the underside of a leaf of 
Strobilanthes alatu8 Nees, and S. dalhousianus C. B. Clarke, 
family Acant,hacere, "rhich, so far as we kno,v, are unique 
food-plant.s for sphingid larvie. There appears to be only one 
brood in the year, a.s eggs and larvie are not found until the 
monsoon is ,veIl est.ablished, and the pupre hibernate in 
captivity. Pupation takes place in a cell underground. 

12. Pseudodolbina requalis Rothschild & Jordan. (Fig. 16 A, 
inlago, B, genitalia). 

PaettdodQlbina lequalis, Roths. & Jord., 1903, p. 101 (&') (Assam) ; 
Seitz, 1928, p. 530. 

lmago.-o. Ground-colour of upperside of body and fore 
wing of a peculiar greenish-olive colour, ,vith a distinct shade 
of yellow in fresh specimens. The interspace bet\\'een the 
two lines proximal of stigma on fore wing more or less filled 
up with blackish scaling, at least in front. Pale parts of 
fringe of both wings greyish-white with a shade of yellow. 
Terminal spurs of hind tibia of almost exactly the saIne length 
Expanse: 65 mm. 

~. Harpe (fig. 16 B) sinuate at end, the t\\'"o lobes nearly the 
'same in length. 

Bab. E. HIMALAYAS (Khasi Hills; Cherrapunji). Rare, an~l 
early st.ages unkno,vn. 
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Genus SPHINX Linnreus. 
Linnreus, 1758, p. 489; id., 1767, p. 799; Jordan, ] 911, p. 235. 
Hyloicus, Hiibner, 1822, p. 138 (part.); Roths. & Jord., 1903, 

p. 116. 
Thamnrecha, Rothfl. & Jord., 1903, p. 153. 

Genotype: ligustri Linn. (Jordan, in Seitz, Pal. ii, p. ·235). 
The only species of this genus occurring in India, uniformis 

Butler, was placed by Rothschild and Jordan (1903) in a new 
genus, Thamnrecha. Seitz (1928) places it in the genus Sphinx 
Linn., which Rothschild and Jorda,n (1903) called Hyloicus 
Hubner. The name Sphinx Linn. has been adopted instead of 
Hyloicus Hubner on .the suggestion of the Committee on 
Nomenclature of the International Zoological Congress. The 
characters given below apply to the one Indian representative 
of the genus. 

Imago.-c~ o. Antenna long (tip broken off in the three 
specimens seen), distinctly narrowed at the base, the seg
ments not touching one another ventrally, middle ones 
feebly dilated laterad subdorsally, almost as long as high, 
trans-section little higher than broad. PiIifer with brush of 
bristles. Palpus small, rough. Tongue short. Tibioo- not 
spiny; spurs very short, proximal pair of hind tibia absent ; 
no pulvillus, paronychium very small, without lobes, first 
~egment of front tarsus with four long spines, t.he apical one 
nearly half the length of the segment, second segment as long 
as the first . 

. , Tenth abdominal tergite obtuse, feebly sinuate at end. 
Harpe narrow, without patch of modified scales, subdorsal 
fold of inner surface high, with bristles; harpe simple, not 
dentate, ending in an obtuse process. Penis-sheath thin, 
prolonged into a fiat, feebly concave process curving sideways, 
ending in a very short pointed hook. ~ unknown" (Roths. 
& Jord., 1903, p. lQ3). 

Bab. Nearctic, Neotropic and Palrearctic Regions. One 
Indian species, of ,vhich t.he early stages are unknown. 

13. Sphinx uniformis (Butler). 
Hyloicus unijo-r"l,is, Butler, 1875, p. 261 (N.'\\? Himalaya). 
Tharnnrecha unijo1'1nis, Roths. & Jord., 1903, p. 153. 
Sphinx unijornlJis, Jordan, 1911, t. 36d; Seitz, 1928, p. 531. 
Pseudosphinx concolor, Hampson, 1892, p. 106 (Subathu, Simla). 

Imago.-~. Head, thorax and abdomen grey, sides of head 
,black; collAlr fringed "rith black, and tegula streaked with 
black. Fore ,ving grey ; traces of a median ferruginous band 
most prominent on inner area; two black streaks in the 
inter~pa<c.es bet.ween Rl and M2; dark points on the cilia at 
veins. Hind 'ving reddish-brown, t.he cilia uniform grey. 
Expanse 50 mIn. 

Hab. W HIMALAYAS (Sabathu, Sinlla). '~ery rare, and 
the early stages not known. 
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Tribe SPHINGULINI. 
Sphingulicre, Roths. & Jord., 1903, p. 154; id., 1907, p. :l7, t. 1, 

fig. 5; Jordan, 1911, p. 236. 

Imago.-" cS~. End-segment of antenna short, not pro
longed into a thin filiform process. Tongue half the length 
of the body, or shorter. Spinulation of abdomen weak, spines 
of sternite absent, or as weak as scales. No patch of friction
scales on clasper. Mesotarsus without basal comb. Parony
chium with t\VO lobes at each side, or without lobes, never with 
one lobe" (Roths. & Jord., 1903, p. 154). 

The early stages of the genus Dolbina only are known. 
In the larva and pupa of this genus the general characters are 
decidedly Ambulicine; while the sculpturing on segment 4 
of the pupa is entirely wanting, there are indications of ante
spiracular ridges on segments 9 to 11. 

Bab. Oriental Region, with two Indian genera. 

Key to the Genera. 

Imagines. 
Fore tibia armed with an apical thorn; no [Jord., p. 93. 

pulvillus . .. . DOLBINOPSIS Roths. & 
Fore tibia without apical thorn; pulvillus 

present DOLBINA Stgr., p. 94. 

Genus DOLBINOPSIS Rothschild & Jordan. (Fig. 17). 
Roths. & Jord., 1903, p. 159; id., 1907, p. 33; Jordan, 1911, 

p. 237. 

Genotype : gri.~ea (Ramps.). 
I mago.-" ~. Allied to Dolbina, of which it is a development. 

Palpus small. PHifer with a few bristles as in D. inexacta. 

Fig. 17.-Dolbinopsis Roths. & J ord. 
A, D. gri8ea (Hamps.), clasper and harpe; B, penis-sheath. 

Antennal segments not quite touching one another ventraIJy, 
penultimate segment longer than high. Fore tibia ending in 
a naked thorn; no pulvillus, paronychium scarcely indic~ted ; 
first segment of fore tarsus longer than tibia (thorn excluded), 
shorter than segments 2 to 5 together; tibire rather smoothly 
scaled; mid-tibia much longer tha,n first tarsal segment; 
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sISurs very short, two pairs to hind tibia, the proximal pair 
almost concealed under the scaling. SC2 and Rl of hind 
wing'separate; R2 from centre of cell. Sexual armature of 
the Dolbina, type. . 

" ~. Unkno,vn" (Roths. & Jord., l. c.). 
Hab. W HIMALAYAS. One Indian species. 

14. Dolbinopsis grisea (Hampson). (Fig. 17 A, B, genitalia). 
PSe.Udo8phinx gr'l:sea, Hampson, 1892, p. 104 (Kulu). 
Dolbinopsis flri8ea, Roths. & Jord., 1903, p. 159; Jordan, 1911, 

p. 237; Seitz, 1928, p. 532, t. 61 a. 

Imago.-3. Markings similar to those of Dolbina inexacta, 
but differing in the ground-colour of head, thorax and abdomen 
being grey; t.he black lines similar, but no "rhite on thorax. 
Fore wing similarly marked, but the ground-colour grey. 
Hind wing pale fuscous; cilia grey, ,vith black points at ner
vules, not chequered bla.ck and white. Expanse: 52 mm. 

~. Tent.h abdolninal tergite broad, obtusely triangular, 
curved down,,"ard distally, more suddenly naITo,ved from the 
point of curvature to the end; sternite ,yith a divided lobe, 
the t,,·o halves slender. Clasper (fig. 17 A) without patch of 
luodified scales, broadly rounded, broadest beyond middle; 
harpe with a finger-like ventro-distal process, and two dorsal 
processes, of which the proximal one is the narrower. Penis
funnel obliquely truncate; penis-sheath (fig. 17 B) armed 
with a horizontal tooth POllltUlg sinistro-Iaterad; on the 
inner side of the sheath opposite the tooth there is a patch of 
spines, "rhich are visible from the outer side as fine dots. 

~ and early sta.ges unknown. 
Bab. W HIMALAYAS (Knlu). 'Ter~r rare, only a few era 

known. 

Genus DOLBINA Staudinger. (Fig. 18). 
Staudinger, 1887, p. 155; Roths~ & Jord., 1903, p. 159; id.~ 

1907, p. 34; Jordan, 1911, p. 237. 

Genotype: tancrei Stgr. 
lmago.-" 3~. Differs from Spltingulus and Kentoch'rysal-is 

[t,vo non-Indian genera] in the much more robust thora.x and 
abdomen, in the stronger spinulation of the latter, the presence 
of weak spines also on the sternites, the less slender antennoo, 
the segment.s of ,vhich are not rounded-dilate laterad and 
have longer"cilia ventrally in the proximal series. Antenna 
of 0 rather thick in basal fourth. 

"0-. Tenth abdominal tergite broad and short, triangularly 
nnrramed at end, minutely sinuate; upperside scaled mesially; 
sternite ,vith two short, straight processes. Penis-sheath 
armed with a.n apical tooth, curving sinistro-Iaterad. No 
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patch of modified scales on clasper; ,the latter sm,all, , v~r)r 
strong ventro-basally ;barpe large, with broad ·ventro dist,a! 
prooess and three rounded dorsal lobes. 

, ~. Vaginal plate feebly ch4 tinized, except at the large 
vaginal cavity; the edge of this cavity arme<l with t"o 
processes" (Roths. & Jord, 1903, p,. 159). 
- Hah. Wand E. HIMALAYAS to China and Japan. One 
Indian species,. 

15. Dolb,inainexacta (Walker). (Fig. 18 A, imago, B, .... D,. 
genitalia; PI. VII , fig . 4, larva). 

illac,ro . .,ila iuaacta, ''''alker, 1856, p. 208 (N. India.) . 
Pseudospln'nx iue~a,cta, Butler, ) 877 }\, p. 611 (N. India" Mussooree) ; 

id ,., 18tH 6, p. '6, pI. lx,'xi, fig. 8; Hampson, 892, p. 104. 
Do/bin(./, in,exacta, Roths. & Jord., 190.3, p. 160 ,; Mell, 1922,p. 59, 

pI.. ii. figs. H- 25, pI. xxii, fig 3 (lar\?a), pl. xiii, fig. 5, pI. XY, 

figs. 20- 22 (pupa), pL xxii fig,. 4 (d') ~ Seitz, 1928 p . 532, t. 61 a. 
i~feU((lIo(Qn kho..4f.l(lIl7.on, R.oths(!hHd. 18H4 A, p. HO (I(hasi Hills). 

Imago .- -$ (:. H ad ,'lnd thora dark bro'''ll grizzled ,vitb 
\\rbit.e; thorax " 'ith HOllH.l ,,,hite marks at sides and round 

c . 
Fig,. 18.- Dolbina Stgr. 

A, D. ine.xacta (,~ralk.); B, clasper and ha.rpe; C, penis-sheath: 
D, ~, vaginal plate. 

vertex; abdomen golden .. 'bro"7Jl above, brown at side~ 
a black .streak on the dQrsum of each segment. Fore wing' 
varIegated 'vithgrey, dark brown and golden-brown ,; some
what 'ndistinct dark waved antemedian, medlan,P'>stmedian 
and 8ubm,ar,gina.llines, of which the median is the most strongl,Y 
marked; a conspicuous white spot at end of cell. Distal 
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maflgin of fore 'ving almost straight in C!, somewhat sin~ate 
before hinder angle. Hind wing brown, cilia chequered brown 
a.nd white. Underside of abdomen with large black and white 
mesial patches; legs, breast and wings mummy-brown, con
trasting strongly with the white scaling in the middle of meso
.and metasternum and at the edges of the abdominal sternites ; 
the greyish-white tips of the tarsal segments and the tibire 
also conspicuous. Pilifer with a few bristles, no scales. 
EXIJanse: 86 mm. 

o. Tenth abdominal tergite fia.t, curved, short, medially 
luembranaceous to near the end, dilated before end, then 
t.riangularly narro,ved. Lobes of sternite -farther apart than 
in P. 83qualis (fig. 16 D), shorter and more oblique. Ventral 
process of harpe (fig. 18 B) dorsally rounded-sinuate, the tip 
blunt; dorsal process divided into a rounded, single, basal 
lobe, and double distal lobe. Hook of penis-sheat,h (fig. 18 C) 
long; inner side of sheat.h with small apical patch of spines 
vent.rally. 

~ (fig. 18 D). The lobes at the edge of the vaginal cavity 
-stand in front of the cavity; t.hey are triangular and about 
as long as the sinus between them is broad. 

Hab. Wand E. HIMALAYAS and S. INDIA, also China. 
We have bred the species in the E. Himalayas and S. India, 
where it is confined to wooded hills and is fairly common. 

Egg.-A nearly perfect ovoid; surface smooth and shining; 
colour pale yellowish-green. Length 2 mm., breadth and 
height 1·25 mm. 

Larva:-
1st instar. Head round; body cylindrical; horn straight, 

long, tip bifid; anal flap tumid dorsally; colour pale yellow, 
horn reddish. 2nd instar. HeaQ triangular, ,vith a small 
tubercle at the vertex of each lobe; horn straight, of medium 
length, with bifid tip; colour of head green with a broad yellow 
cheek-stripe from vertex to base of antenna. Body grass
green, ,vith a transverse row of pointed yellow tubercles on 
·each secondary ring; la.rge yellow dot.s on the subspiracular 
line of 2 to 4; seven oblique stripes formed of yellow tubercles, 
those on 5 and 11 better defined than the rest, that on 10 
-obsolescent; horn dark red, tip black. True legs carmine 
ringed with ,vhite. 3rd instar. Tubercles more prominent, 
those on the oblique stripes multi-pointed. 4th instar. 
Horn straight, tip shortly bifid; head and body bluish-green, 
the stripes white or yellow; horn green dotted with black, tip 
black. 

5th instar. Head shortly triangular, a little higher than 
broad, tJ:ue clypeus one-third length of head, each basal 
,angle ,vith a small tumidity; false clypeus with acute apex 
reaching to one-half length of head; labrum less than ha]f 
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length of clypeus; ligula as long as la bruIn; eyes 1 to 4-
equidistant, fornling a quarter circumferenc·e of a circle ~ 
6 in line with 3 and 4 and twice as far from 4 as 4 is from 3 ; 
5 forming an equilateral triangle with 4 and 6. Surface 
shining, set widely with low, nlinute tubercles. Body gently· 
tapering frontad from segment 7 Horn long, straight, thick 
at base and tapering evenly to a blunt point. Surface du1l ~ 
secondary rings of segments 2 to 4 raised into ridges on 
dOrSU111; horn covered densely with small pointed tubercles; 
large, round, closely-set tubercles on ana.l flap and claspers. 

Coloration.-Head bluish-green with a broad, pale yello\v 
cheek-st.ripe from vertex to base of antenna; false clypeus 
dark green; labrum and ligula rust-coloured; basal segment 
of antenna. dark bro,vn, other segments rust-colour; mandiblp 
pale orange, tip black. Body rioh bright green with a glaucous. 
suffusion on dorsum; oblique stripes ,vhite or yellow, each 
crossing two segments and spreading into a more or less well
defined pat.ch round the spiracles. Horn, anal flap and claspers 
green. Legs pale orange, base rose-coloured and a black ring 
on each segment; prolegs green. Spiracles reddish-brown 
"rith a white central slit widening slightly at top and bottom, 
the ,,-hole ringed with yellow, oval in shape and flush. In 
SOllle specimens there are carmine patches round the spiracles, 
above the oblique stripes and at bases of true legs. Length 
70 Inm. ; breadth 11 mnl. ; horn 8·5 Dlm. 

Pupa.-Ambulicine in shape, rather like that of Marumba 
dyras, t.hickest in the middle; shoulders evenly rounded; 
dorsunl of segment 2 very steeply inclined, rising nearly at 
right angles to the axis of the body, the dorsal line of 3 being 
nearly parallel with the axis; tongue equal to fore leg, reaching 
to about the middle of ,ving-case, mid-leg longer, antenna 
slightly shorter than fore leg; no coxal piece. Surface 
shining, irregularly corrugate on the head and thorax, 
elsewhere pitted with coarse shallow pits, except on 
'ving-case; ante-spiracular ridges on 8 to 10, in the form of 
three short parallel ridges on each. Spiracle of 2 crescent
shaped; the remaining spiracles oval. Cremaster stout, 
ending in a short bifid tooth; the dorsal surface very rugose 
except for the tooth, which is smooth. Colour chestnut to 
blackish-bro,vn, the bevels of the free abdominal segments 
paler; the spiracles brown. Length 48 mm.; breadth 14 mm. 

Habits.-Eggs laid singly on the underside of a leaf in 
evergreen or semi-evergreen jungles, often on the edges of 
streams. In the Kanara district the food-plants are Olea 
dioica Roxb. and Linociera, malabarica Wall. In the 
Khasi Hills the hlrva feeds on Ligustrum robustum nl., and 
in S. Cl1ina on the same bUfJh apd also on Fraxinus Linn., 

VOL. v. H 
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;;tll of the family Oleacere. The larva is sluggish, except 
\vhen seeking for- a place to pupate, and '\\then at rest adopts 
the typical " sphinx" attitude. It rests without feeding for 
a, coiIple of days before commencing to pupate, and while 
wandering about in search of a suitable place to burrow 
i~ more or less neutral coloured, losing all the markings. 
Pupation takes place in an ovoid cell, smooth inside but not 
lined with silk, and placed about 6 inches underground. 

Subfamily AMBULICINlE. 
Butler, 1877 A, p. 514; Roths. & Jord., 1903, p. 166; id., 1907, 

p. 35; Jordan, 1911, p. 238. 

Imago.-There does not ~ppear to be any single character 
"rhich separates all the AMBULICINlE from all the ACHERON
'TIINlE. An Ambulicine species may, however, be dis
tinguished from the Sphingini by the end-segment of the 
antenna being short, densely scaled above; the few genera with 
prolonged end-segment (Gompsogene, Oxya1nbulyx, Cypa) may 
be recognized by the apex of the fore wing being sinuate 
or the distal margin more or less angulate below the middle, 
{)r by the long tarsi being without a mid-tarsal comb. 

The tribe Sphingulini, in which the end-segment of the 
antenna is as short as in most Al\-IBULICINlE, agrees so closely 
in structure ,vith this subfanlily that only a cOlllbination of 
characters separates one from the other. In the AMBULICINlE 
the tip of the fore wing is sinuate, or the distal margin irregular 
,or concave; or the margin is straight and the tibiro spinulose ; 
,or the frenulum, or the pulvillus, or the proxitna.l pair of hind 
tibial spurs are absent. 

The tongue of the AMBULICINlE never reaches beyond end 
,of abdomen; it is generally short and weak, and there are 
several species in which it is reduced to two short lobes. The 
mesial fringe of the tongue by which the two halves are kept 
together above forms, in the species with a strong tongue 
(Gompsogene and allies), a kind of thin membrane, the hairs 
being soldered together, while the fringe of a weak tongue 
is generally long and loose, the hairs being more or less separate, 
or is absent. Base of tongue not rarely covered with long 
weak scales (Leucophlebia for instance) ; in Gypa it is tubercled 
on upper side near base. The weak tongue is functionless, 
only the lower (i. e., less specialized or less reduced) forms being 
able to use' the tongue as a sucking-tube. The only Indian 
genera possessing a fully functional tongue are Compsogene, 
Oxyo,mbulyx and Clanis. 

pllifet normally of a rounded triangular shape, with t·he 
inner surface clothed with long bristles, which are often 
1110dified into scales. Palpus large in the lower forms (Compao
gene, etc.), and very small in a number of genera. 
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Antenna never club .shaped, but thinner at base than in 
and before Iniddle. The segments always compressed and 
grooved in the J, "\vith long fasciculate cilia, and there are 
sometimes short pectinations. . 

Tibiro usually spinose. No scent-organ on fore coxa. 
Fore tibia often ends in a thorn. Spurs very long in some 
forms. The proximal pair of spurs of hind tibia often dis
appears; the distal pair never disa,ppears. No mid-tarsal 
cOlub, as is also the case in the Sphingulini. Pulvillus small 
or absent. The paronychium preserves the two lobes of each 
8ide in lllost AMBULICINJE; in sonle the ventral lobe disappears, 
a.lso in a few g.enera both ventra.! and lateral lobes. 

The fore "ring is always more or less falcate in the Indian 
genera., the outer margin sinuate. The colour of the fore wing 
i~ usually protective, being of various shades of bro,vn, 
reddish-brown, or clay-colour to grey. The markings generally 
~on8ist of transverse lines, though some genera have a longi
tudinal stripe (Clanis, Leucophlebia). The hind wing is sonle
times brightly coloured (Rhodoprasina, Oallambulyx). 

The spines at the edges of the abdominal segments are 
always \\Teak and elongate; they are sometimes modified 
into scales; on the other hand, the under-scales of the abdo
Ininal tergites are often spiniform; the sternites are usually 
without spines. 

The copulatory armature is complicated, the species often 
differing very remarkably from one another. 

Egg.-Nearly spherical in Olanis, broadly ovoid in the other 
genera; colour usually green, but that of Langia zenzeroides 
broWIl. 

Larva.-The shape of the head, and its change of form in 
different instars, the presence of tubercles on the head and body 
and their development in different instars, the colouring and 
pattern of the body and the shape and colour of the spiracles 
are all characteristic of the subfamily. Only in the genus 
Parum does the round head of the newly-hatched larva persist 
to maturity; in all the other genera it becomes triangular and 
develops apical processes at the first moult; these nlay 
persist or disappear again in the last instar. The horn is 
variable and may be straight or down-curved, long or very 
short (Clanis, Langia); in Degmaptera it is flattened laterally, 
and bifid in all instars. The development of tubercles is very 
common, especially on the stripes of the body. The head has 
a white or yello,v cheek-stripe (black in Degmaptera) and 
from the apex; of each lobe to the nape a subdorsal stripe which 
is continued on the body. All the species known have a green 
form, and some a yellow (Clanis) or reddish (Leucophlebia) 
form as ,veIl, but brown or black forms do not occur; in some 
genera (Oxyambulyx, Polyptychus, Marumba, Degmaptera) 

H2 
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individuals often 'develop red, purple or yellow pat.ches;: 
there is generally a dorso-Iateral stripe and seven oblique 
stripes. The spiracles are variable in colour, black in·Rhodo
prasina callantha. 

Pupa.-Differs fr.onl those of the subfamily ACHERONTIINJE. 
in the absence of transverse file-markings at the base of the 
tongue, the tongue never being in a free sheath; the sculp
turing of segment 4 never round or pear-shaped; coxal piece· 
genera.Ily present. Many species of .. Z~farum,ba and Agnosia. 
have two horn-like projections on the head. Colour chestnut 
or blackish, the bevels of the movable abdominal segments 
sOlnetimes paler than the rest of the body; in Degmaptel'a 
a cream-coloured patch round the eye. 

Habits.-Eggs laid singly, usually on the underside of
a, leaf. Mell states that Parum, colligata oviposits a number' 
of eggs together in small heaps; the habits of P. porphyria, 
are not known. The habits of the larvre vary a good deal and 
are described under the genera and species. Pupation takes 
place in a cell underground. Cla,nis, Leucophlebia, and 
Glanidopsis often spend months without feeding in the larval 
state before pupation, the imago emerging very soon after the 
pupal state is assumed. Very little is known of the habits of 
the moths, ex:cept those bred in captivity. They usually rest 
with the wings in one plane, or directed slightly dO'Vllwards, 
separated so as to leave the body, or at least the dorsum of the 
body, visible, the only exceptions being the moths of Leuco
phlebia and Langia, ,vhich hold the ,vings penthouse-wise as in 
the ACHERONTIINlE. In many genera the abdomen is bent 
upwards when resting, especially in t.he males. Degmaptera 
rests with the costal lobe of hind wing sho,ving broadly outside 
costa of fore '"ing. The size of the moths differs greatly; 
those of Langia may have an expanse of 160 rom., while in the 
males of Degmaptera it luay be as little as 40 lUlU. The strong-·' 
tongued species visit flowers, but the bulk of the subfamily 
do not feed. 

Coslnopolitan; nineteen Indian genera. 

1(ey to the Genera.. 

(In the keys to larvro and pupre ,ve are able to include only 
some of the genera.). 

Imagines. 
1. l\fid·tibia with spines, at least at end 

Mid-tibia without spines 
2. Hind t.ibia with two pairs of spurs; \vith 

freLulum .. " . . '. . 
Hind tibia wit.h two pairs of spurs; w'ith-

out frenulum .. 
Hind tibia witll one pair of spurs 

s. 

3. 

7. 
5. 
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"3. Fore ,,-jug 'with a broad maize-yellow stre8,k 
from base to apex _ '. 

Fore wing \\rithout such a streak 
4. Joint of palpus not open; long terminal 

spur of mid-tibia obviously shorter than 
first tarsal segment 

Joint of palpus open; long tenninal spur 
of mid-tibia ob,"iously shorter than first 
tarsal segment. 

,:). 'Vings green and red. 
\Vings not green and red . 

. t>. SC2 and Rl of hind \V'iug on a long 
stalk ... . .... _ .. 

SC2 ann R1 of hind \\~ing on a short stalk, 
or not stalked: puh·illus large; parony-
chium wit,h t",.o lobes . 

7. Distal margin of fore wing very irregular .. 
s. Hinel tibia with one pair of spurs; with 

frenulum 
Hind tibia \vith one pair of spurs; \\Tith

out frenulum; apex of fore \ving pointed. 
Hind tibia with two pairs of spurs; '\vith 

frenulum 
'9. No pulvillus 

'Vith pulvillus; end-segment of antenna 
long ..... 

'Vith pulvillllS; end-segment of antenna 
less than four times as long as basally 
high 

10. Spurs very short 
Longer spurs, several times as long as the 

tibia is broad. 
11. Apex of fore \ving acute .. 

A.pex of fore \ving rounded-truncate 
1 .J First segment of fore ta,rsus normal; spurs 

~hort . 
First segment of fore tarsus normal; spurs 

long. 
1.3. Costal margin of hind ""ing dilated distally 

into a lobe . 
Costal margin normal 

14 .... -\pex of fore wing acute, distal margln 
e\gen .... . .. 

~-\pex of fore wing sinuate, distal nlargin 
uneyen; hind wing not red 

15. Distal margin of fore ,,~ing uneyen 
16. Fore tibia ending in a st.rong, clIT,~ed, 

honl.Y spine.. . 
Fore tibia ending in a th')rn 

Fore tibia not ending in a thorn 

Larvre. 
1. Head round, ,vit hout apical processes 

Head shortly triangular, \\~ithout processes. 
or with ,·ery short processes .. 

Head elongate-triangular, \vith or \vithout 
processes 
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[p. 156. 
LEUCOPHLEBIA Westw., 
4. 

qLANIS Hiibn., p. 139. 

[po 160. 
POLYPTYCIIUS Hiibn., 
RHODOPRASINA Roths. 
6. [& Jord., p. 198 . 

[po 192. 
DAPHNUSA 'Valk., 

r 1,.." p. 1--

:l\IAu {Tl\'IBA 1\{oore, 
PHYLLOHPHINGIA 

[Swinh., p. ~34. 
16. 

[Jord., p. 2:3l. 
ANAMDULYX Roths. & 

9. [Jord., p. 206. 
CLANIDOPSIS Roths. & 

10. 

12. 
CYPA vValk., p. 217. 

11. [& Joru., p. 109. 
OXYAMBULYX Roths. 
COMPSOGENE Roths. & 

fJord., p. 103. 
13. 

15. 
[po 224. 

DEGl\IAPTERA Ramps., 
14. 

[& Jord., p. 228. 
CALLAMBULYX Roths. 

[po 22:1. 
SMERINTRULUS Huwe, 
LANGTA Moore, p. 194. 

[Jord., p. 209. 
AGNOSIA Roths. & 
S:\1ERINTHUS Latr., 

[po 23~. 
PARUM: Roths. & Jord., 

[po 213. 

DAPHNUSA Walk., 
p.192. 

2. 

8. 
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2. Body with a subdorsal line of large pointed 
tubercles from segment 2 to base of horn ; 
horn down -curved ... 

Body with a dorsal lin~ of large multi
pointed tubercles from segment 2 to base 
of horn . . 

Body with lateral t.ubercles denser and 
higher than dorsal ones; horn red, black 
above . 

Body not so; usually a dorso-Iateral line 
of large tubercles; horn not red and 
black. . 

3. Horn long, usually straight 
Horn short, usually straight . 

4. A dorso-Iateral line of large tubercles on 
segments 2 to 11; horn very long, up-
curved . 

Dorso-Iateral line of large tubercles on seg-. 
ments 2 to 4 only . 

5. Head with a dorsal stripe from vertex to 
nape, or without any stripe; tubercles 
on secondary rings large and pointed 

Head with a subdorsal stripe from apex 
of each lobe to nape; tubercles on 
secondary rings low and blunt, or absent. 

6. No oblique stripes; stripes longitudinal. 
Oblique stripes present.. ..... 

7. Body very stout and nearly cylindrical; 
horn reduced to a conical tubercle, except 
in o. b. bilineata. Length 100 mm. 01' 

more. . 
Body stout and nearly cylindrical; horn 

short but well developed; front margin 
of s~gment. 2 raised into a sharp ridge 
bearing tubercles. Length 55 mm .. 

8. A dorso-Iateral line of large pointed tu
bercles from segment 2 to base of horn ; 
horn reduced to a conical tubercle. 
Length 125 mm. . . 

. A. subdor~al line of large pointed tubercles 
from segment 2 to base of horn; spiracle 
of segment 5 modified into an ocellus
like marking .. . . 

N either subdorsal nor dorso-Iateral line of 
large tubercles . . ... 

9. Horn flattened laterally, tip strongly bifid. 
Length 55 mm. .. . . 

Horn not flattened laterally, tip minutely 
bifid. Length 60 mm. 

Pupa. 
1. Tongue reaching tip of wing-case; "ring_ 

case m.>re than one-half total length of 
pupa . 

Tongue not reaching tip of wing-case; 
wing-case one-half or less total length 
of l'upa. . . . 

2. Coxal piece, sculpturing on segment 4 
and ante-spiracular ridges present; cre
master not bifid, constricted and perfo
rated near base 

No coxal piece . . 

[po 162' .. 
POLYPTYCHUS Hiibn., 

[Jord., p. 211. 
AGNOSIA Roths. & 

[Swinh., p. 234 .. 
PHYLLOSPHTNGIA 

3. 
4. 
6. 

[Jord., p. 106. 
COi\lPSOGENE Roths. & 

5. 

[p.174 .. 
MARUMBA Moore, 

[Jord., p. 109. 
OXYAl\IBUL YX Roths. & 
LEUCOPHLEBIA Westw. p 

7. r.p. 156. 

CLANIS Hiihn., p. 141 .. 

[Jord., p. 207 .. 
CLANIDOPSIS Roths. & 

LANGTA lVIoore, p. 196 . 

[& Jord., p. 203. 
RHODOP:SASIN A Roths. 

9. 
[p.226. 

DEGMAPTEltA Hamps., 

CYPA \Yalk., p. 221. 

2. 

4. 

[Jord., p. 107. 
COl\1PSOGENE Roths. & 
3. 
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3. Sculpturing on segment 4 usually present. ; 
cremaster wedge-shaped, tip bluntly 
bifid. . .. . 

No sculpturing on segment 4; cremaster 
\vedge-shaped, not. bifid. 

4. Sculpturing on segment 4 
No sculpturing on segment 4 . 

5. Frontal ringes on head . 
No frontal ridges on head 

6. Ante-spiraculal' ridges present. 
.Ante-spiracular ridges absent . 

7. Cren1flster conical, sin1ply pointed; length 
of pupa 47 mm. . . . 

Cremaster 5-sided, sin1ply pointed; length 
of pupa 30 mm. . . 

8. Tongue equal in length to fore leg; cr')
master simply pointed . 

Tongue shorter than fore leg 
Tongue longer than fore leg; cremaster 

vestigial 
O. Cremaster bifid .... 

Cremaster not bifid. channelled dorsally 
ann yentrally; two dorso.lateral teeth, 
one near base, one near tip. . . . ..... 

10. Segments 4, 5 and 6 with a subapical belt 
of pointed tubercles 

No belts of pointed tubercles 
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[Jord., p. 11] ~ 
OXY AMBUL YX Roths. & 

CLA~HS Hiibn., p. 141. 
5. 
R. 
6. 
7. [po 17.J.~ 
l\IAR"CMBA Moore, 
AGNOSIA Roths. & 

[Jord., p. 212. 
RHODOPUASINA .Roths 

r & Jord., p. 205. 
DEGMAPTERA Ramps .. 

[p.227 .. 
LErcoPHLEBIA \\T estw .. 
9. [po 156 .. 

LANGIA IHoore, p. 197. 
10. 

CYPA Walk., p. 222. 
[Swinh., p. 2:14 .. 

PHYLLOSPHTNGIA 

POLYPTYCHUS Hiibn., 
[p. 162'. 

Genus COMPSOGENE Rothschild & Jorda.n. 
Roths. & Jord .• 1903, p. 188; id., 1907, p. 41. 
A'tnb1.'lpterus, Moore, 1882, p. 13. 

Genot~rpe : panopus Cranl. 
Imago.-" o~. Tongue strong at base, reaching middle of 

abdomen. Palpus large, pronlinent, truncate, terminal surface 
nearly as long as the frons in 0', first segment strongly curved, 
nearly 3 mIn. long in a straight line from base to tip; second 
(inclusive of scaling) 5 mm. long and 3 nlm. broad. Antenna 
of 0 3 nnn. and of ~ 5 mm. shorter than Rl of fore wing, end
segment prolonged, setifornl, with a rather large number of 
bristles; segments grooved in ~, almost cylindrical in ~. 
Abdomen with spines at the edges of the sternites as well as 
the tergites, but the spines of the former very weak and small. 
Tibire not spinose, as long as, or a little longer than, the first 
tarsal segment; spurs long, unequal, two pairs on hind t.ibia, 
long terminal pair little shorter than first tarsal segment; 
hind tarsus half as long again as cell of hind ,ving measured 
along SC, end-segment (claw excluded) not longer than, 
last but one; pulvillus large, paronychium with two lobes. 
at each side, upper lobe long and slender, lo,ver lobe much 
broader. Distal Inargin of fore wing entire, apex (jruncate
sinuate; cell of hind wing small, not quite a third the length 
of the wing, measured along SC; R2 of hind "ring before 
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C&1tre of cell, D2 angled or curved. Clasper and eighth 
tergite with organ of friction" (Roths. & Jord., 1903, 
p.188). 

Bab. Throughout INDIA t.o China, Malaya and the Philip
pines. T\vo Indian species. 

16. Compsogene pan opus panopus (Cramer). (Fig. 19, imago; 
PI. I, fig. 11, larva; PI. VIII, fig. 3, pupa). 

Sphinx panopU8, Cramer, 1779, p. !l0, pI. ccxxiv, figs. A, B (Jaya). 
OalYlnnia panQPU8, Moore, 1867, p. 675 (Silhet); id., 1884, p. 2:J4 

(Cachar); Cotes & Swinh., 1887, p. 34 (Silhet, Nilgiris); Swin
hoe, 1890, p. 165 (Rangoon); Hampson, 1891, p. 2 (Nilgiris); 
id., 1892, p. 76, fig. 48 (~); Swinhoe, 1892, p. 35 (Burma); 
Dudgeon, 1898, p. 407 (Sikkim, Bhutan). 

Alnblypte1'us panopus, Moore, 1882, p. 13, pI. lxxxi, figs. I, 1. a, b, c 
(1., p., i.). 

Conbp8ogene panopus, Roths. & Jord., 1903, p. 189; l\1:ell, 1922, 
70

) 1'" fi .J;- 1 .. fi ~ 6 (1 ) 1 ..... fi "3 ')5 p. ..., P . Ill, gs ..... -,), P . XXll, gs. D, arva , p . X\, gs. -' -_ 
(pupa), pI. xxii, fig. 7 {~}. 

COlnp8ogene panopu8 panoplt..~, Seitz, 1928, p. 532, t. 61 a. 
Calym.nia pavonica, Moore, ] 877, p. 596 (Andamans). 

Imago.-O~. Upperside of thorax and terminal segments of 
<tbdomen dark chocolate; rest of abdomen ashy-pink, this 
colour forming a broad, sharply-defined band and connecting, 
\vhen the moth is in the resting position, with a similarly 
coloured, transverse, oblique band of the same ,vidth on the 
uppers ide of each fore ",~ing; top of head and base of fore 
wing similarly coloured; base of fore wing crossed by a dentate 
line and by three narrow dentate bands, all of the same colonr 
.c1S the thorax, the outernl0st balld the broadest and defining 
the inner Dlargin of the ashy-pink oblique medial band; 
a broad oblique chocolat.e band bordering the ashy-pink 
median band on its outer side, nearly straight and sharply 
·defined at its junction "rith the ashy-pink band and gradually 
shading~ on its outer side, into an area of paler pink with 
a yellow tinge; t\\'O subnlarginal, chalky-white lines, excurved 
strongly from the costa ("There they start from small black 
patches), and then incurved round a triangular, fuscous) 
marginal patch bet\veen the ends of 8C5 and Ml, finally dis
:<tppearing nea.r. t.he tornal angle, ,vhere there is a black ocellus
like patch bordered internally by t"ro chalky-white curved 
lines; three or four nledian, dentate, indistinct. transverse 
lines on the ashy-pink band, a.ll chocolate in colour and more 
.clearly Inarked near the costa. 

Hind ,ving'upperside flesh-colour, the outer area bro"n, "ith 
.a.ntemedian, llledian and two postmedian black lines, the 
veins in t.he brown area black. Under8ide of both wings 
yellow; the outer area of fore ,ving above Ml rust-coloured, 
t.he t,riangular lnarginal pat.ch ashy-grey; a st.ra.ight median 
Jtud an excurved and dentate brown line, and some brown 
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lllottling; a bro\\-n postinedian ,vaved line and a Inedian, 
slightly sinuate bro,,-n band among the Inottling ; the Inarginal 
area ashy-grey. Antenna ashy-pink above, rusty-yello,v 
helo,v; pa.lpus rusty-yello,v; mid- and hind femora and tibire 
pale pink above, rusty-yellow belo\\r, as is also the underside 
of the thorax and abdomen; fore leg bro,vll. Expanse: 
J ] 30-154 lUlU., ?- ] 68 nUll. SOine felnales are not larger 
t hun BODle Inales. 

d. Eighth tergite ,vith a spatulate luesial process, about 
I ~ IHlll. long. Tenth tergite long, narro,v, sJightly com
J )res~ed, curved do\\'n,vard, finger-like, not sharply pointed; 
~t~rnitc pro(luced into H, lucsial plate a little longer than broad, 
~ide8 ahllo8t parallel, a,pex sinuate, lobes rounded. Clasper 

Fig. 19.-Com,psoyelle panopU8 panopus (Cram.). 

very large, apex rounded~ scales of out.side Hhort, excepting 
.edges, ,,,here they are prolonged, a large oehraceous patch of 
sIna]} bidentate sulcate sca.les, the patch rounded distally 
and dorsally, obliquely truncate-rounded basally; harpe 
represented by a slllall basa1 ridge ,vhich stands at right angles 
to the ventral edge of the clasper and leans distad. Eighth 
tergite at each side ,vith a belt of enlarged scales on the inner 
surface, the belt forlned by several ro,vs of scales which are 
closely packed one upon the other, no scales mesially at apex 
of segnlent. Penis-sheath with a sIna.II tooth; fronl the 
lllouth project t,vo tongue-like flaps 'vhi~h are beset ,yith 
triangular projections bearing short bristles. 

~. Eighth tergite transverse, meInbranaceous at. c1!{)ex; edge 
iITegularly sillllose. \Taginal plate more or less 11lembrana
ceous except the strongly rounded distal edge. 
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flab. Throughout the INDIA.N REGION, China, Malaya and 
the Philippines. We have bred it in S. India, where larvre 
were obtained in \vooded hills. 

Egg.-A perfect ovoid; surface smooth and shining; colour 
yellow. Length 2·6 mIn. ; breadth 2-15 mnl. 

Larva :-
1st and 2nd instars not recorded. 3rd ·instar. Head trian

gular, a spiniform process rising from vertex of each lobe, the 
two processes appressed into a long cone-shaped extension 
t'vo-thirds the length of the head. Surface of head smooth, 
covered sparsely with small tubercles; the processes 'shining 
and set with pointed tubercles. Body nearly cylindrical, 
tapering slightly from segment 5 frontad; surface smooth, 
with a dorso-Iateral line of pointed tubercles on 2 to 11; horn 
very long, thin, sharply pointed, curved gently upwards; 
surface shining and covered with small tubercles. Colour 
of head glaucous-green, with a yellow cheek-stripe from 
verte~ to base of antenna and from vertex to llaEe; 
body white above the longitudinal line of tubercles, with 
a broad green dorsal stripe, grass-green below the line of tu
bercles ; -the tubercles yellow on 2 to 4 and then white; yellow· 
oblique stripes on 5 to 11 ; horn dark bro\\n dorsally, yellowish 
ventrally; true legs bro"\\'Tl, prolegs and claspers green, anal 
flap and claspers edged with ~yellow. 4th instar not 
recorded. 

5th instar. Head triangular, higher than broad, vertex: 
slightly truncate, without apical processes; clypeus one-half 
length of head, sunken, apex rounded, basal angles tumid; 
no false clypeus; ligula trapeze-shaped, 'videning frontad, 
the sinus wide and deep. Surface of head shining, very 
shallowly corrugate and set with sparse, irregularly-spaced, 
small, circular tubercles. Body tapering slightly from seg
Inent 7 frontad, flattened laterally from segment 8 to 12; 
surface dull. Horn long, thick at base, tapering evenly to a 
sharp point, basal half horizontal, distal half gently up-curved. 
A transvers~ row of small, sharply pointed, conical tubercles 
on each secondary ring; a dorso-Iateralline of large tubercles 
on segments 2 to 11, as in the 3rd instar; oblique stripe on 
segnlent 11 set wi~h large tubercles. 

Coloration .. -Head glaucous-green; a dorsal st.ripe from 
vertex: to apex of clypeus, then dividing and running down 
sides of clypeus; a stripe separating face frOlll cheek; a sub
dorsal stripe from vertex to nape, ,vhere it joins the subdorsal 
line of tubercles on the body; all these stripes na.rrow and 
yellow; labrum glassy-greenish; ligula greenish; basal 
segmellt of antenna yellowish-green, other segments pale 
reddish-broWll; mandible violet, tip brown. Body grass
green, dorsum glaucous-whit.e; t.ubercles and oblique stripeR 
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yellow. Horn glaucous-green; legs pink, prolegs and claspers 
green; anal flap and claspers green edged with yellow. 
Spiracles oval, flush, violet-grey with a narro,v blue central 
slit. Length 110 Inm. ; breadth 16 mm. ; horn 20 mm. 

Pupa.-Stout in build; vertex of head at right angles to 
t he axis of the pupa; tongue reaches to tip of wing-case, 
fore leg to about the middle of wing-case, antenna slightly 
t!ihorter and mid-leg slightly longer; a small coxal piece. 
Surface moderately shining, coarsely and shallowly rugose, 
\\rith Dlinute tubercles on the rugosities; costal margins of 
,vings beaded, sculpturing on segment 4 a bracket-shaped, 
transverse, narrow, shining line on each side of dorsum; 
segment. 4 also deeply transversely furrowed by t"\\,o broad 
paralle I channels; 5, 6 and 7 each with three depressed lines 
pa.rallel \vith their margins; ante-spiracular ridges- on 9 to 11 
in t.he form of four parallel ridges on each; front margins of 
9 to 11 tumid behind the bevelled portions, the tUlnidity 
deeply pitted; spiracle of 2 indicated by a long, fiat, narrow, 
black strip on front margin of thorax, with a crescent-shaped 
slit in front of it, the other spiracles sunken ovals with raised 
centres. Cremaster short and triangular, constricted near 
base, surface shining and rugose, a deep hollo, v on each 
side of the ventral surface penetrating to the dorsal surface 
and thus making a perforation. Colour dark red-brown, 
nearly black on segments 1 to 3 and on 13 and 14. Length 
58 Inm. ; breadth 15 mm. 

Habits.-Egg laid singly on the underside of a leaf. In 
India the most common food-plant is Mangifera indica Linn. 
(mango), family Anacardiacere, and we have also bred it on 
Galophyllum inophyllum Linn., family Guttiferre ; Mell records 
other food-plants of the same two families in China. 

The larva lives on the underside of a leaf, generally choosing 
one in a dense cluster. It lies stretched out straight when 
at rest, is sluggish, and feeds chiefly at night. Before leaving 
the food-plant to pupate it becomes suffused ,vith brown
pink, and later is somewhat greasy looking. Pupation in a cell 
underground. The pupal stage lasts about three '\veeks 
except in the case of hibernating pupre~ when it may last as 
many months or even longer. The moth is one of the most 
beautiful of Indian sphingids. It is sluggish during the day
time and allows itself to be handled, but at night it flies 
strongly. We have never seen it feeding at flowers, nor have 
,ve ever knO'Vll it to come to light, though Men states that it 
has frequently been caught at light in Java. It emerges fronl 
the pupa after da.rk, and pairs after midnight when in captivity. 
When resting the wings are spread "\\' idely in a plane belo"\\" 
the horizontal, the fore 'vings not quite covering the hind 
,vings, the latter just covering the sides of the abdoluen: 
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ell this positiollthcmoth is a wonderful e~ample of protective 
.colouring. The broad, ,clear .. cut, para_el.sided ashy pink 
band runs across t.he '\'ings and ,abdomen, dividing the insect 
into a chocolat,e-co oured apical triangle and a distaltr,ans· 
verse trapeze of grey ,pinkand brown in a varieg.ated pattern, 
and produces the ill1pression of t,vo different .objects un'con .. 
nected\\l'ith each other. 

Attempt.s to breed 'this species at first failed ~ the tnales and 
felna-Ies refusing to pair. Whe,n captive females were exposed 
a.t }(arwar, O'n the lo,v,,],ying coast, ,rild maIeR never came to 
thein, although c,aterpillars had been found there. The 
experiment " ras repeated at an elevation of about 1,500 feet 
above sea-level, and durengthe course of four nights eight 
1 la e,s ,vere captured, ,at about 3 to 4 A ,.~I. One of th'e ,vild 
nales paired\\rith a captive fe 11nle after they ba,d been left 

together for 8'everal da,ys, and the fenla e laid eighty.eight eggs 
on the 1st September and more on succeed-ng ,days, laying 
Qver ,a, hundred altog,ether~ The egg,s commenced to hatch 
on the 7t,h 8eptelnber,. The la:rvre pupated in due course 
.and a fine series of moths ,vas obtah ed. 

17 Compsogene ma'8soB- Clark. (}'ig. 20'). 
C01UpSo{lene u&ansoru', Clark, 19.24, p. 17 (<S) (Sikkim). 

~. Pa pi ,vello,v, bordered ,"T-th bro"n along the eye to the 
tips. Fore " ring dark brO"1Jl, nledian ,a.re-a extending straight 
across the ,,"ing bt\,sally nlorc obliquely thaI in O. panol)u,s. 

Fi,g. :!O.- CoJl"psogene1nan8Qni Clark, &'. 

()n t,he cost.a.) lllctrgin it is ] 1 11 Ill. in "idth, thence it broadens 
to a ,vi(lth of 16 nlln. on Rl. Bet,,'een Rl and R,2 it narro'vs 
sha:rply to 6 mm. It.s narro,\\Test point is between R2 and R3, 
,,'here it is but 5 lllnl. "ide. Froln this point it broadens 
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to the hinder angle, ,,"here it is 14 mm. in width. Within thi~ 
area, bet,,'een M2 and S1\'12 and extending some,,'hat beyond 
M2, is a black area ,vhich lack8 the fine ,vhite lines basad of it 
of C. panopus. 

Hind ,ving above light yellow with very dark bro"~n 
markings lunch as in panopU8. Beneath light yello,v ,vith 
dark nlarkings ,vhich roughly duplicate those above. 

H ab. SIKKIl\I. Besides the type in the Preston Clark 
(lollection in the Ca,rnegie Museum, Pittsburg, Pa., there is. 
a ~econd specimen in the British Museulll from K urseong in 
Sikkinl (R. P. Andre,vs). The? is nnkno"\\'Il. 

This insect much resembles panOlJUS, except for the }'ello,v' 
palpi and the yello,v colouring of the hind wing above. 

The figure is froDl the specimen in the British MUSeUDl. 

Genus OXYAMBULYX Rothschild & Jordan. (Figs. 21-23). 
Roths. & Jord., ] 90B, p. 192; id., 1907, p. 43; Jordan, 191] ~ 

p.238. 

Genotype: substrigilis (Westw.). 
Ima.go.--J' 9. Body and fore wing ashy-grey, clay-colour 

or terra-cotta, hind wing yellowish, underside yellow, deep 
chrome, ta'\\"lly or terra-cotta." end-segment of antenna 
cOlnpressed, bottle-shaped or conical in side-vie,v~ variable in 
length, but at. least four times as long as the preceding one, 
which is longer than high, two bristles at end and several others 
on the lateral and ventral surface; dorsal surface of segment. 
covered with appressed scaling. Head with a sharp inter
antenna I crest. Spurs unequal, short ones more than half the 
length of the long onef-) , longer apical one of hind tibia more 
than half the length of the first tarsa.l segment. Apex of fore 
wing acunlinate, not excised; R2 of hind ,\\ring in or belo,Y 
centre of cell, D3 as long as or longer than D4. Scales at. 
lateral edge of eighth tergite in J prolonged to a triangular 
crest" (Roths. & fJord., l. c. 1903). 

Egg.-Short or elongate ovoid, green or yello,v in colour. 
Rather small for the size of the moths, excepting that of 
ocellata, ,vhich is very large. 

Larva .-Head triangular after first instar, but never ,vith 
long processes, higher than segment 2. Ligula very strongly 
developed, being three times as long as labrum instead of 
about equal in length to it, as in most sphingid larv~, and 
hiding the mandibles from a front view. Body rather slend~, 
muscular and firm to the touch; it increases in diameter 
froIn segment 2 to 8, and then decreases slightly to 12; horn 
long, straight or only slightly curved up or down; tilberc]es 
proluinent in the earlier instars, less so in the last instar, 
,,,here they are rounded, seldom pointed, and most con
spicuous on the body-stripes; colour green, individuals having 
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rus~ ... red, maroon or purplish patches; a dorso .. lateral line 
of tubercles; a similar subspiracular one on the anterior seg
Inents, and seven similar oblique st.ripes on' segments 5 to 11. 

Pupa.-Rather slender, head rounded; tongue reaches tip 
of wing-case, never in a free sheath; ant.enna shorter than 
fore leg, which reaches to about middle of wing-case; coxal 

H 

Fig. 21.-0xyan'6bulyx Roths. & Jord. Genitalia. 

A, O. placida (Moore), &" lOth sternite, ventral aspect; B, &' harpe· 
0, i/, penis-sheath. D, O. subocellata (Feld.), &" lOth ~ternite' 
ven~ral8,$pect; E, &" 8th sternite, apical margin; F, ~, harpe; G,~: 
perns-sheath; H, ~, 8th tergite and vaginal plate. I, O .. mb. 
strigilis auripenni8, (Moore), &" harpe. J, O. Uturata (Butl.), it 8th 
sternite, apical margin; K, ~, harpe; L, itt penis-sheath; M ~ 
vaginal plate (pm, medium process; pv, ventral process). " 
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piece present or absent; surface shining, pitted or shagreen~d ; 
usually sculpturing on segment 4, but ante-spiracular ridges 
seldom present; crenlaster yariable; colour chestnut. 

Habitl~.-Egg~ laid singly, usually on the underside of a leaf. 
The food-plants belong to several families. The larva -has a 
characteristic resting position, ,,,ith the head and anterior seg
nlents held a "ray froln and parallel \vith the surface of the leaf or 

~ .~. 
p~ K. 

.1}Tn 

Fig. ~2.-0xyal1wulyx Roths. & Jord. Genitalia. 

A, O. se10iceipennis (Butl.), c1, 10th sternite, ventral aspect; B, c1, 8th 
sternite, apical margin; C, c1, harpe (pm, Inesial ridge' .P~, distal 
process) ; D, c1, penis-sheath. E, O. '1nacuUfera (Walk.), J, 10th seg
ment, lateral aspect; F, c1, 8th sternite, apical margin; G, c1, harpe 
(pm, submesial hook; pv, ventral process); H, c1, penis-sheath; 
I, ~, vaginal plate. J, O. ochracea (But!.), 10th sternite, ventral 
aspect; K, harpe (pm, mesial ridge, pv, distal process) ; L, penis
sheath; M, ~, vaginal plate. 
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twig, the body being then bent sharply to the surface, meeting 
it at the anterior pair of pr~legs, the rest of the body lying 
close to the surface; in the earlier instars when disturbed 
it bends the head round to touch the body 011 one side at 
about segment 7 The dorsum becomes suffused with pink 

_Mi\tl. 
-- ---~ 
-~/ 
~ ,,--=- ./ 

,- ....... -

Fig. 23.-0xyau1I6ulyx Roths. & Jord. Genitalia. 
A, O. 8ub8trigilt8 ('\Vest.\v." a, lOt.h sternite, yent.ral aspect; B, is', 

harpe (pnl1, process of upper ridge); C, r!, penis-sheath; D, ~, 
vaginal plate. E, O. canC8cens (Walk.), &, 10th segment, ventral 
aSPfct.; F, 0-- 10th segment, lateral aspect (x. v, 10th sternite; 
a, anu~; G, 0', clasper and harpe; H, &, penis-sheath; I, 9. 
vaginal plate. J, O. lal~o1'a (But,I.), ~, lOth tergite, lateral aspect; 
K, 0', harpe; L, 0', penls-sheat.h. 
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or violet before pupation, and the larva then jumps violently 
when touched by bending the head round to the anal segments 
on one side and then suddenly to the other side. Pupation 
in an ovoid cell underground. The nloths are seldom seen 
on the wing, and little is known of their habits. 

H abo \\Tidely distributed from the Palrearctic Region to the 
Philippines. Fifteen Indian species and subspecies. 

Key to the Species and S·ubspecies. 

Imagine,s. 
1. Foro \ving upperside with three or four 

subbasal spots behind cell. . . . 
Fore \ving upperside with less than three 

eu b basal spot8. . 
2. Olh'e-green band on thorax about 1 mn1. 

broad in middle; abdomen without 
dorsal line in either sex . 

Band on thorax broader; three subbasal 
spots on fore wing besides a spot in the 
cell; uppers ide ,vhitish-grey; abdomen 
without dorsal line in either sex. . 

3. Fore wing ground-colour yellow; a round 
subbasal costal spot and one large sub-
basal spot behind cell; abdomen with
out dorsal line (eighth tergite of ($' ex
cepted) 

Fore wing ground-colour not yellow . 
4. Fore wing usually with no subbasal costal 

spot; abdomen with dorsal line in bot.h 
sexes; no patch on eighth tergite in d' .. 

Fore wing with a round subbasal costal 
spot. .. ... . 

5. Basal patch of hind wing upperside black 
or tawny .. . 

Basal patch of hind wing less tawny and 
never black . . . .. . 

6. Fore wing with submarginal line on upper 
and lower sides; subbasal costal spot 
sometimes present ... ... 

7. Fore wing with submarginal line absent 
below . .. . 

Fore wing with submarginal line present 
below. • .. 

8. Fore wing with submarginal line more 
proximal posteriorly than in O. S. sub-
strigilis . 

Fore wing with submarginal line less 
proximal posteriorly than in O. l. 
l~·turata. . 

9. Fore \ving underside with no submarginal 
line; abdomen with dorsal line and 
a patch on eighth tergite in. ($' (~ not 
known) . . 

Fore wing underside with no submarginal 
line; abdomen without a dorsal line. 

Fore wing underside with a brown sub
marginal line 

VOL. V. 

2. 

3. 

[po 136. 
O. subocellata (Feld.), 

[po 135. 
O. C. canescens (Walk.),. 

[po 124. 
O. ochracea (ButI.), 
4. 

5. 

8. 

6. 

7. 

[Jord., p. 128. 
O. 8ubstrigilis aglaia 

[(Moore), p. 127_ 
O. 8. au'ripennis 

8. 

[p. 125. 
O. l. liturata (ButI.), 

((Westw.)~ p. 131. 
O. 8. 8ubstrigilis 

[po 123. 
O. [ahora (Butl.), 

[Kaye, 1 . 139. 
O. cyclast1"cta J oicey & 

10. 

I 



114 SPHINGIDlE. 

10.c-Fore wing underside with grey marginal 
area reaching outer margin of wing at. M2; 
abdomen with dorsal line in both sexes, 
and a patch on eight.h tergite in cr: .. 0 

Fore wing underside with grey marginal 
area continued beyond M2 . 

11. Fore ,ving underside with submarginal 
line ending on inner margin 

Fore wing underside with submarginal line 
ending on outer margin or angle; very 
faint dorsal line in both sexes, no patch 
on eight.h tergite in a ... 

10) Abdomen ,vith strong dorsal line in both 
sexes; a patch on eighth tergite in 0' 0 

Abdomen with faint line in ~; no patch 
on eighth tergite 

l:l. Underside deep chrome . .. 0 • • 

Underside paler yellow, particularly in 
outer half. . 

14. Upperside pinkish-gr~y . 
Upperside deop ochreous tawny; sub

basal costal spot sometimes vestigial. 

LarVI£. 
1. Spira.cles yellowish-grey with a reddish 

tinge, central slit greyish-brown and 
shaped like a candle-flame . 

Spiracles pale green with the ends white. 
Spiracles blue . 

:!. True legs yellowish-grey ringed with rusty-
brown ... .... 

True legs red with base green 

[po 118. 
O. nzaculije1'a (Walk.), 

11. 

12. 

14. 

13. 
[po 118. 

O. placida (Moore), 
O. 8. sericeipennis 

[(Butl.), p. 115. 
0.8. a(Jana Jord., p.117. 
O. 'nl,atti Jord., p. 132. 

O. belti Jord., p. 119. 

[po 124. 
O. oclzracea (Butl.), 
O. suhst1'i!lilis aglaia 
2. [Jord., p. 129. 

[po 126. 
O. l. lilurata (But!.), 
O. 8ubocellata (Feld.), 

[po 137. 
True legs pink, base of each segment white. O.1natti Jord., p. 133. 
True legs red banded with black 3. 

~ 
[(Butl.), p. 115. 

:l. Horn long, straight, green, ,vith paler O. s. sericeipennis 
tubercles. [p. 117. 

L O. s. agana Jord., 
Horn long, slightly down-curved, red, with 

red tubercles O. belli, J ord., p. 121. 

Pupre. 
1. Coxal piece present (solnetimes wanting 

in O. subocellata) 
Coxal piece wanting 

"2. Ante.spiracular ridges present. 
Ante-spiracular ridges wanting 

:l. No sculpturing on segment 4; very faint 
ante-spiracular ridge~. 

Sculpturing on segment 4; no ante
spiracular ridges 

4. Sculpturing on segment 4 a deep trans
verse channel across dorsum 

Sculpturing on segment 4 a transverse 
subdorsal raised line . 

SCUlpt'ering on segment 4 two transverse 
channels on each side of t.he dorsal line ; 
frons and vertex of head clothed with 
minute haiTs 

:2. 
3. [po 138. 
O. subocellata (Feld.), 
O. 8ubstrigilis aglaia 

[tford., p. 130. 
O. l. liturata (Butl.), 

[po 127. 
4. 

O. belli Jord., p. 122. 
[po 125. 

O. ochracea (Butt), 

O. matti Jord., p. 134. 
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18 a. Oxyambulyx sericeipennis sericeipennis (Butler). (Fig. 22 
A-D, genitalia; PI. I, fig. 9, larva). 

~4n"bulyx 8ericeipenn-is. Butler, 1875, p. 252 (Masuri). 
Oxyam,bulyx sericeipenni8, Roths. & Jord., 1903, p. 195. 
O:r;ya'm1:Julyx sericeipennis sel'iceipennis, Jordan, 1929, p. 85. 
Oxya,nwulyx citl'ona, Joicoey & Kaye, 1917, p. 309; id., 1924, 

pI. x, fig. 4; Seitz, 1928, p. 533. 

Ilnago.-d~. Sinlilar to O. 'Inaculijera, much more grey) 
outer nlargin of fore ,,,ing proportionally longer, submarginal 
line of salne "ring extended to internal margin both above and 
belo,,'". Fore ,ving "ith one subbasal spot behind cell and 
a subbasal costal spot. Abdomen of (f with patch on eighth 
tergite, a distinct mesial line in both sexes. Underside deep 
·chrolne. EX1Janse: d 100-124 mm., ~ 110-124 mm. 

&. Eighth tergite (fig. 22 B) of abdomen slightly bisinuate, 
thp mesial portion alnlost straight, not distinctly lobed, its 
.edge incrassate internally, having, in a view from the apical 
.side, the appearance of being turned dorsad. Harpe (fig. 22 C) 
""ith a long finger-like distal process which points ventrad; 
the nlesial ridge consisting of t,vo lamelloo, irregularly dentate 
.and di8tall~Y' produced into a cone, the extreme end of which is 
turned ventrad. Penis-sheath (fig. 22 D) shaped nearly as ill 
'1nac'ltlijera, but there is a ro,," of teeth dorsally and also some 
irregula.r teeth ventrally; fronl the sheath protrudes a b1unt, 
somewhat club-shaped .. love-dagger." Tenth tergite lobed 
mesially, the lobe rather l1arro,v, almost truncate. Process of 
penis-sheath of type-specimen suddenly curved; normal in 
.a second specimen from N.W India. 

S? Vaginal plate similar to that of macul~fera, but the mesial 
lobe longer and broader. 

Bab. W HIMALAYAS. We have bred it at Mussooree at an 
-elevation of about 6,000 feet, the larva feeding on Juglans 
-regia Linn. (walnut), of the family Juglandaceoo. 

Egg.-Shortly ovoid; surface smooth and shining; colour 
when first laid pa1e green, turning after a few days to a beauti
ful orange, and then, a da.y or t,vo before hatching, to trans
lucent \vhite. 

Larva:-
1st instar. Head round, body long and thin, horn long, 

straight; surface of head and body smooth and shining; 
colour pale yellow ,vith the horn black. 2nd instar. Head 
triangular, ,,,ith a short process on apex of each lobe, body 
cylindrical, long and thin, horn long and straignt; head ar:Al 
body yellowish-green, body ,vith transverse rows of small 
white tubercles; horn dark purple ",ith small tubercles of the 
same colour. 3rd insta·r. Head triangular, very large, with 
a short process on the apex of each lobe; segments 2 to 4 of the 
body much less in diameter than the length of the head, the 

12 
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segments then increasing in diameter to 7; horn as above; 
surface of the head moderately shining, of the body dull with 
tubercles as before. Colour of the head dark green dotted 
with white; two narrow, whitish stripes down the face' 
and one down each cheek; the processes brown, and a brown 
dorsal st.ripe running from their tips to the nape; body green 
with yellow tubercles; oblique stripes on 5 to 11 formed of 
larger yello,v tubercles; horn as before. Some specimens 
have irregular reddish blotches and oblique stripes. 4th 
instar. Little change. 

5th instar. Head triangular, vertex rounded, with a short 
blunt process on the apex of each lobe, length greater than the
diameter of segments 2 and 3. Surface of head smooth and 
shining, covered with small, low, evenly-spaced tubercles .. 
Body increasing gradually and evenly from 2 to 8, and then 
decreasing slightly to 12. Horn straight, thick at base and 
tapering evenly to a blunt point. Surface of body dull, with. 
a transverse row of low tubercles on each secondary ring; 
a dorso-lateralline of large pointed tubercles froln seglnent 2 to
base of horn; seven oblique stripes also formed of pointed 
tubercles; horn covered with smaller tubercles. 

Coloration.-Head bluish-green, the tubercles 'vhite; a nar
row ,vhite stripe on each side of dorsal line from vertex to 
apex of clypeus; a broad white stripe do,vn each side, separating' 
the face from the cheek; the processes pale yello,v; a white 
subdorsal stripe running from each process to t.he nape and then· 
joinin~ the subdorsal line of tubercles on the body. B,ody 
bright bluish-green, paler below the spiracles, the rows of 
tubercles yellow; the subdorsal dorso-Iateral line of tll;bercles 
and those forming the oblique stripes yello,,,; a narro,v supra
spiracular stripe on 2 to 4, meeting the oblique stripe on 5 at 
its lower end, also yellow. Horn green ,,,ith the tubercles 
paler green; legs reddish with a black ring on each segment ;. 
prolegs and claspers green. 

In another form of the larva the t.ransverse rows of tubercles· 
","hite, those forming the subdorsal and o\>lique stripe ll1auve, 
and the supraspiracular stripe also mauve. 

In 3. third form the head-processes and a dorsal stripe' 
do,,'TI back of head bro,vn; dorsa-lateral line of tubercles 
and supraspiracular stripe ,vhitish, "rith a broad, irregular, 
purple-brown band bet,veen thenl and belo,v them on to venter;. 
triangular blotches of brown and purple above each oblique· 
atripe; oblique stripes orange; horn dark purple; legs,. 
prolegs, and a large triangle on claspers bro,vn. There are· 
still other forms intermediate bet,veen the above. Spiracles 
oval, m{y blue, "rith a raised edged to the central slit and 
a narro,,' border of paler blue. Length 80 mm.; breadth. 
12 mm. ; horn 12-16 mm. 
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Pupa.-Closely reselubles others in the genus. Length 
51 mm. 

Habits.-Eggs laid usually on the underside, but sometimes 
()ll the upper side of a leaf, or on t,vigs of the food-plant, from 
about May to July. Food-plant: Juglans regia Linn. (walnut), 
faluily J uglandaceoo. The larva lies on the underside of a leaf, 
and adopts the characteristic attitudes described under the 
genus Oxyambulyx. It rests ,vithout feeding for four or five 
da.ys before leaving the food-plant to seek a place to pupate, 
and the dorsum becomes suffused 'with violet. If touched 
during this resting period, or ,vhile on the ground looking for 
Hoft earth to dig in, it junlps violently, bending the head 
to one side till it touches the claspers and then suddenly 
to the other side. The nl0vemellt is so vigorous that the larva 
HOluetimes jerks itself off the food-plant on to the ground. 
Pupation takes place in a cell underground, smoothed and 
lined \\rith silk inside. The pupal stage lasts from about three 
,veeks to Inany months in the case of hibernating pupre. 
The moth rests ,vith the wings held almost horizontal and the 
.abdolnen bent sharply up\vards. We have never seen it in 
the ,vild state. 

IS b. Oxyambulyx sericeipennis agana Jord. (PI. I, figs. 6, 7, 
larva; PI. VII, fig. 11, imago; PI. XIII, fig. 9, larva). 

Oxyambulyx sericeipennis agana, Jordan, 1929, p. 85 (Sikkim); 
Scott, 1931, pI. i, fig. 1. 

OxyaJ'llbulyx seJoice1:pennis Roths. & Jord., 1903, pI. ix, fig. 2 (<:3'). 

Imago.-3~. On the ,,,hole larger than O. s. sericeipennis. 
Underside of both ,vings paler yello\v than in O. s. sericeipennis, 
less brick-red, particula.rly in the outer half. Process (uncus) 
of anal tergite narro\ver, its apical portion as seen from the 
side ,vider vertically; dentate ridge of harpe some,vhat 
larger. 

Hab. E. HIMALAY:AS (Sikkim, Assam) and BURMA. We have 
bred it in the Khasi Hills, \vhere it is common at an elevation 
-of from 4,000 to 5,000 feet. The larva and pupa so closely 
resemble those of O. s. sericeipennis that no separate descrip
t.ion is given. 

Habits.-Food-plant.s: Rhu8 'insignia Hlc f., fami1y Anacardi
.a.cere; Juglans regia Linn. (walnut) and Engelhardtia spicata 
Blume, family Juglandacere; Myrica nagi Thunb., family 
Myricaceoo; Betula alnoides Ham. (birch), family Betulacere; 
Q·uercus Linn. (oak), family Fagacere. Eggs were found in May 
.and June, and larvre up to September. If the larvm are fed 
on walnut the leaves Inust be fresh or the larvre are poisoned 
and die. 
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19. Oxyambulyx placida (Moore). (Fig. 21 A-C, genitalia). 
Arn,bulyx placida, Moore, 1888, p. 390 (Solon) ; Butler, 1889, p. 25" 

pI. cxxi, fig. 1. 
OxyambullJx placida. Roths. & Jord., 1903, p. 196, pl. ix, fig. 3 (d') ; 

Seitz, 1928, p. 533, fig. 61 a. 
Ambulyx substrigili8, Hampson, 189:2, p. 77 (no~ West,v.). 

Imago.-d'~. A very pale species. Fore "ring similar to 
that of sericeipennis, but first discal line, which is the onI)"
distinct line, luore distal, at R3 about luid-way between cell 
and the broad yello,vish proximal border of the submarginal 
line; line across apex of cell in the sallIe or nearly the same' 
direction as the streak upon R3; subbasal spot behind cell 
and a subbasal costal patch. Abdomen in d' with fine mesial 
line, no patch on eighth tergite; in ~ ,vithout line. Underside 
of wings deep chrome. Expanse: (J 104 mm., ~ 114 ronl. 

There are apparently two subspecies; 
(a) A pair fronl the W Himalayas is very pale grey on fore 

lving; the line across apex of cell forIlls an obtuse angle ",ith 
the line upon R3; the round subbasal spot behind cell small ; 
the eighth sternite of the 3 has a truncate-sinuate mesial lobe, 
of which t.he angles are not distinct.ly toothed. 

(b) The individuals from Sikkiln (E. Hinlalayas) have the 
subbasal round patch of fore "ring, behind cell, enlarged, 
t.he line across apex of cell more horizontal, and the angles of 
the lobe of the eighth sternite produced. 

~. Tenth sternite (fig. 21 .A.) deeply sinuate, the two lobes 
rounded. Eighth sternite mesia.lly ,vith a lobe which is or 
is not, toothed at the angles. Harpe (fig. 21 B) broad; distal 
process rather short, somewhat concave above, curved down
ward, obtusely pointed; sublllesial. process hollow, formed 
by two lamellre being curved towards each other and together 
produced distad, t.his process resembling that of japonica. 
Penis-sheath (fig. 21 C) wider than in the allied species~ 
ventrally chitinized to end, armed ,vith a short stout ventral 
hook and a.n obliquely truncate dorsa~ process "'hich is irregu
larlv notched. 

~. ,r aginaI area similar to that of l'it~trata.. 
Bab. Wand E. HIMALAYAS. The earl~r stages unkno,vn. 

20. Oxyambulyx maculifera (Walker). (Fig. 22 E-I, genitalia). 
A'Inbulyx n~acuUfe1'a, Walker. 1866, p. 185 (Dar.ieeling~ ~); Butler, 

1877 A, p. 580; id., 1881 B, p. 10, fig., 3. 
OX!Jambuly~ '1naculijera, Roths. & Jord., 1903, p. 197, pI. ix, fig. 4 

(<3'); Seitz, 1928, p. 534, fig. 61 d. 
A'nl,bulyx cO'nsanfJuis, Butler, 1881 B, p. II, pI. lxxx, fig. 2 (Dll.r

je~1ing, J). 
A'lnbull~' aubstrigilis, Hampson, 1892, p. 77, fig. 49 (~) (non'Vest,\v.). 

ImlJ.,go.-d'~. Recognizable by the presence of a large sub
basal patch at the costal margiIl of fore wing, the mesial line 
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on abdolnen developing in the ~ into a patch upon the eigl\th 
s~gnlent, the strong curvature of the subnlarginal line of fore 
"ring, this line reaching the edge of the "ring at M2, and by the 
])osterior ba.rs COIn posing the discal line of fore ,ving being 
obviously' arched. Fore wing ochraceous-clay colour above 
in the 0, nearly burnt-umber bro\vn shaded \"ith grey in 
t.he 5? .A. fe,,, spines on fore tibia externally near apex. 
lJ1Uler81~d(J. of \vings nluch shaded \vith tawny in the basal area, 
f'specially in the ~ ~ abdonlen and "rings nluch less yell ° \\r 

t.han in sericeipennis and placida. Expanse: ~ 110 mm., « 130 mIn. 

J. Eighth abdonlinal sternite (fig. 22 F) nlesial1y very 
slightly sinuute, the sinus linlited on each side by a small 
tooth. Penis-sheath (fig. 22 H) dorsally gradually narrowed 
to a point: it is devoid of any additional armature. The 
ha.rpe (fig. 22 G) has a very heavy, strongly curved, submesial 
hook, ""hich is the distal prolonged part of a double submesial 
ridge; ventral process curved do,vnwards, rather blunt, 
finger-like. Tenth sternite mesially lobed as in sericeipennis. 

~. Eighth tergite deeply incised. \T aginal plate (fig. 22 I) 
sinlilar to that of sericeipennis and schauffelberg i, the mesial 
lobe narrower. 

Bab. E. HIMALAYAS (Sikkhn) and BURMA. The early stages. 
not knO\Vll. 

21. Oxyambulyx belli J ord. (Fig. 24 A, imago, B-H, genitalia ;. 
PI. I, fig. 8, & PI. II, fig. 1, larva; PI. VIII, fig. 6, pupa). 

Oxya1nbulyx belli, Jordan, 1923, p. 186, figs. 1-7 (genit.) (North 
Kanara) ; Seitz, 1928, p. 534. 

Ilnago.-&,~. A rather small species. General colour a 
deeper ochraceous .. tawny than in the other Indian species of 
Oxyambuly~r:, with the exception of O. subocellata. In markings 
somewhat resembling O. maculifera. Abdomen with an 
illdistinct dor~al line, which is not widened into a patch on 
eighth tergite of the &', the line sometimes scarcely traceable. 
Fore wing flushed \vith purple, especially in the ~, which is 
darker tawny than the ~; t" .. o dark olive subbasal spots, 
the costal spot vestigial, in one ~ both spot.s; the costal bar 
of the outer antenledian line reaches hind margin of cell 
at some distance from lower cell-angle, being less oblique than 
in O. maculifera and more oblique than in (). ochracea; disco .. 
cellula.r not inconspicuous; in the ~ the veins in outer two
fifths of \ving slightly darker than the ground, especially R1 
and R3, this outer area from Rl backwards a deepev colour 
than rest of 'ving; olive-black submarginal line posteriorly 
close to termen, accompanied by a pale line as in other species~ 
but this pale line bounded on the proximal side by more or less 
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dfstinct traces of a dark line. Hind \ving with the usual 
markings, it,s ground. colour paler than on fore ,ving, the abdo
m~na area slightly shaded with pinkish-grey, base not 
,(}arkened; fringe ,,,hite in the last t,,'o marginal recesses (the 
long se,ales only), dent"t· on stronger than In O. ,.substr,tgilis. 

~B. 

H. 

Fig.. ·)4:.~Oxya1nbu.lyx belli J ord,. 

A, c1, (naso; B, lobe of 8th stemite; 0, ,clasper, inner side, ventra 
,aspect ~ D, surface ,of harpe; E, pe~ .. sheath, dorsal aspect; 
F, 'penls-sheath, lateral aApect; G, peniS.sheath, dorsal aspect, 
ano'ther example; H, ~,p'ost·vaginal sclerit,e. 
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Unders'ide ta,,"ny, slightly paler proxinlally, feebly irrorateH 
\\ith slllall darker speckles, no blotches; fore wing ,vith a grey 
terminal band, ,vhich j~ very narro,v posteriorly and does not 
reach tornus; the blackish line bounding this band diffuse, 
feebly nlarked, often vestigial. Hind "ring: the bands of 
upperside present, or at least the median band indicated, 
:-;hado,vy. Body sinlilar to "rings; palpus and breast ta,vny, 
~ides of breast "ith a vinous-red tint. E~rpan8e: 100-110 mm. 

J. Eighth sternite (fig. 24 B) with a distinct median lobe 
"'hich is truncate, ,vith the angles lnore or less rounded and 
sonletinles turned in,vard (===upward). Tenth sternite broad, 
,,;th a. very sIna]], round, median sinus. Armature of clasper 
(fig. 24 C, D) recalling O. substrigilis and o. placida, '\"ith 
t,,·o processes, the upper process pointed and some,vhat curved 
Inesiad ('i. e., a,vay from the inner surface of the clasper), 
the apical process luuch broader, a little longer, gradually 
narro,,,ed, but remaining obtuse, with the apex also curved 
luesia.d; both processes slightly variable in length and width; 
a bove the ventral margin of this ha,rpe a ro,v of teeth 
variable in nunlber. Penis-sheath (fig. 24 E, F, G) of 
the same type as in O. substrigilis, ending with a rod-like 
process ,vhich is llluch broader and shorter than in that 
species; at each ~ide of this dorsal rod, which is slightly 
curved ventrad apically, there is a longitudinal dentate ridge 
connected '\vith the sheath by a melnbrane and capable 
of being nloved a short dist.ance a",~ay i~'om the sheath. 

?-. Post-vaginal sclerite (fig. 24 H) snlooth, transversely 
conca ve nearly in centre; in front of orifice a definite ridge 
of chitin, sharp, slightly uneven, highest in lniddlc. 

Bab. S. INDIA (Kanara District), '\vhere ,ve have bred this 
species. It is not rare, but rather local, and occurs III 

forests ,vith heavy rainfall up to 1,000 feet elevation. 
Egg.-Not knOl\·n. 
Larra :-
Final instar. Head triangular, vertex broadly rounded, 

llluch higher than segnlent 2; processes represented by a very 
small tubercle on the apex of each lobe; true clypeus one-third 
length of head, apex acute, basal angles very rounded and 
tumid, the tUll1idity separated from rest of c]ypeus by aJ deep 
channel, ,vhole clypeus shaped like an ace of spades; false 
clypeus hardly traceable, a narrow strip along upper part of 
true clypeus; labrum one-third length of and slightly broader 
than clypeus, ,vith a deep dorsal longitudinal depression 
flanked on each side by a longitudinal ridge; ligula four times 
as long as labrum, shaped like a ~ausage constricted in the 
Iniddle, and covering the greater part of the Ina.ndibles; 
eyes] to 4 in a curve; 6 in line ,vith 3 and 4; 5 forming an 
equilateral triangle ""ith 4 and 6. Surface of head shining and 
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smooth. Body similar in shape to that of others in the 
genus; surface dull. Horn 19n9, stout, gently down-curved, 
tapering gently to a blunt point. A transverse row of very 
small conical tubercles' along dorsum of each secondary ring; 
a dorso-Iateral line of larger tubercles on segments 2 to 11, 
the tubercles near the margins of the segments larger than the 
median ones. Horn shining, covered closely with Ininute 
tubercles and sparsely with larger tubercles; anal flap and 
claspers covered sparsely with small tubercles. 

Coloration.-Head glaucous-green, becoming less glaucous 
frontad; a· faint subdorsal stripe from apex of each lobe to 
llape; labruln green; ligula white, with a broad, pale, rusty 
suffusion on dorsum; basal segment of antenna green, second 
seglnent ,vhitish with pale rusty base, end-segment reddish
bro,"'l1; mandible green, tip dark reddish-bro'\\'U; eyes colour
less glassy ,vith black pupils. Body green, dotted with yello"r 
tuberrles on dorsum and with yellow dots below t.he dorso
lateral Hne of tubercles; lateral area a brighter green thaI1 
dorsum; tubercles on dorso-Iateral line white and situated 
on a ,vhite stripe which is continuous on segments 2 to 5 and 
interrupted on each of the succeeding segments; seven white. 
oblique stripes on 5 to 11, broadening upwards, that on 11 
running back to base of horn. Horn maroon-red, the under
side of base paler in colour than the rest, tubercles of the 
sanle colour; true legs maroon colour, the bases of first two 
segluents banded with shining black; prolegs green, anal flap 
glaucous ... green ,vith tubercles of the same co]our, claspers 
green in front, maroon behind, with jet-black tubercles; 
venter glaucous-green \vith a darker green cent.ral line. 
Spiracles large, ova], sky-blue. suffused 'with paJe purple on 
each side of the central slit, and surrounded by a very narro,v, 
raised, shining green rhn. 

Some larvre have a nunlber of red markings; the dorso
lateral stripe may be bordered "i.th red above and belo,,,. 
t.his red l;>order somet-iules extending do,vuwards to forIn 
a triangula.r patch on sonle of the segments. Length 80 mID. ; 
breadth 11 mm.; horn 11 111m. ~ head 9 by 7 mm. 

Pupa.-Shape as in others of the genus. Surface shining, 
base of tongue nlinutely rugose, shoulders and dorsum of 
thorax more prominently rugose; ,ving ... cases transversely 
lined, the veins prominently beaded; abdomen coarsely pitted, 
especially on front margins of segment.s, which are broadly 
tumid; segnlent 4 with a deep' transverse channel across 
dorsum. Spiracle of 2 itl the fornl of dul1, thickened margins 
to 2 ~nd 3 on each side of the central slit, the remaining 
spiraclefl rather pointed-oval, lying in slight oval depressions. 
Cremaster conical, abruptly narrowed into a blunt tooth, 
shining ... black- in colour and very rugose. Colour dark red-
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bro\\<n, paler on "ring-cases and on the front beyels of segments 
'9 t.o 11, the spiracles black. Length 52 mm. ; breadth 13 mm. 

Habits.-·Food .. plant: X ,ylia. .xylocarpa Taub., family Legu
Ininos~. We have never found the eggs. The larva feed~ 
chiefly at night; it. ests in the same position as others of the 
,genus, but sODlet.itnes \vit.hthe head thro~tl1 back. The 
)noths have never been ,caught at light nor seen feeding on 
tlo,,'ers,. We did not succeed in at.tr.acting ,,,nd males to 
bred fenlal<~r-:, 

22. Oxyambulyx lahora (Butler). (ig. 23 J-L, genitalia; 
fig. 25, &' holotype). 

A mbuly.r; lahQra, But,ler .. 1875, 1). 2,51 ( .vr Himalayas); id., 1877 L\.,. 
p. 580, pI. xciii fig. 9. 

Oxyalnbuly:c la}lora, Roths. & Jord,., 1903, p. 198; Se"tz, 1928,. 
p. 533. . 

Ambulyx 'gern iff! /,V(!11 8, Hampsont 1892, p. 78 (non\Valk.). 

I n"ag(J.~ ,cJ. Re.'·eJnbJing 1nacul'lf~ra, Inore reddish 'n tint. 
Abdomel "ith dor~al lin ~ ,vhich 18 dilated to a. pa,t 'ch on the 

Fig. 2.3..- 0.r://(( mJ'tll.'i t; [.(thora, (ButI.), cS holot.ype. 

eigt th tergite. ?orc\\'jng ,a,boye " 'ith large subbasal costal 
patch" submarginalli Ie vestigial, '\\>?ith grey border; hind 'ring 
more dlstincty dentate, margin e,lestnut, not black, few 
speckles. Unde~8ide of body and 'vings rufous·.tawny like the 
upperside of t.he h ·nd wi 19, lines on disc of fore and hind ,ving 
srghtly deeper On tOnt, no distinct speckles, no submarginal 
line on fore " ring, grey lnarginal area broad~ Expanse: 
,J 98-108 ,mm., ~ 108 111m. -

Eighth ,abdominal sternite rounded. Tenth tergite (fig. 23 J) 
"ith . dorsal apical surface nlor'e slanting than in :maculijera,. 
Harpe (fig. 23 K) similar t.o that of sericeipennis in the sub
luesialridge, consisting of "two dentate lam,ellre )\rhicb ,are 
together produced into a cone of,vhich the tip curves v®tra,d ; 
distal process spoon-sh,aped as in maculijera, liturata and 
8ubstrigilis substrig,ilis, the process less broad than in these 
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forms. Penis-sheath (fig. 23 L) curving dorsad, with a dorsal 
row of teeth, apex truncate; a stronger chitinized ventral 
fold bearing three heavy teeth. 

Hab. W HIMALAYAS; one (J in the British Museum; ~ and 
{"\arly stages not kno,Vll. 

23. Oxyambulyx ochracea (Butler). (Fig. 22 J-1\tI, genitalia). 
_A'lJlJbulyx oclwacea, Butler, 1885, p. 113 (Japan). 
O.vyarnbulyx ochracea, Roths. & J ord., 1903, p. 199, pI. yiii, fig. 14 

(3') ; Jordan, 1911, p. 238, fig. 37 a; Mell, 1922, p. 92. pI. xvi, 
figs. 13, 14 (pupa), pI. xxiii, figs. 8, 9 (d'~); Seitz, 1928, p. 5:34. 

Am,buiyx 8ubstrigilis, Halnpson, 1892, p. 77 (non'Vestw.). 

11nago.-J'~. Both sexes without a dorsal line on abdomen, 
but the J' has a patch on the eighth tergite. The posterior 
subbasal patch of fore 'ving very large, larger than the costal 
patch. The 0 is the most uniformly yello\v species of the 
Indo-Malayan O.:rya1nbulyx; the 2 is darker than the o. 
In both sexes the distal submedian line crosses M at the base 
of Ml, t,he portion of the line within the cell being less oblique 
than in maculifera, scha.uffelbergeri and others, not extending 
<list.ad to the lo,ver angle of t.he cell. Expanse: 3 92-104 mnl., 
~ 114 lnnl. 

J'. Eighth st.ernit.e of abdomen mesially rounded. The 
l1a.rpe (fig. 22 K) has a blunt, concave, distal process, the 
mesial ridge short and produced into a heavy tooth; the 
ridge connecting this tooth with the distal process irregularly 
dentate. Penis-sheath (fig. 22 L) bears no armature besides 
the dorsal process, ,vhich, being obliquely truncate in a ventro
dorsal direction, is sharply pointed. Tenth sternite (fig. 22 J) 
very lnuch broader mesially than in serice-ipennis and 8cltauffel
bergeri, and has, as in these species, no nlesial sin us. 

~. Vaginal plate (fig. 22 M) \vith a high ridge before the 
cavity, the ridge deeply sinuate, the sinus widened proximally, 
the lobes of the ridge thus formed strollg1y rounded, projecting 
luesiad; postvaginal part of plate with the sides oblique, 
sha.Ilo"rly Rinuate, apex rounded. 

Hab. E. HIMALAYAS to China and Japan. Mell has bred 
the species in S. China. 

Egg.-A slightly depressed ovoid; surface Slllooth and 
shining; colour pale green. Length 2 mm.; breadth 1·4 mnl. ; 
height 1· 2 111111. 

La'rva :-
1st ?:nstar: Head broader t.han body; horn short, straight, 

tip broadly bifid; head brownish, body greyish-green, set 
'vith(.:fine bristles, all of the same _length;t on each segment; 
horn bIe.ck ,vit.h the base shortly reddish-bro\\'ll. 2nd insiar. 
Head broader and higher than segnlent 2, without processes 
on t.he vertex; body dull broWlllsh-yello,v, horn straight., 
reddish-bro"rn, the broadly bifid tip black. 
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}'inal insiar. Shape as in others of the genus except thai 
the horn is slightly up-curved. Surface smooth, the transverse 
ro'vs of tubercles very lo,v; very small white tubercles on 
ventral surface. 

C~olora,tion.-Head greyish-gTeen with a whitish line on 
each side of t.he dorsal line froin vertex to apex of 
clypeus, and a ,vhite stripe separating face from cheek; 
a slllal! orange-coloured tubercle on the apex of each lobe; 
a "'hitish subdorsal stripe from each tubercle to the nape, 
joining the subdorsal stripe of the body; apex: of clypeus 
reaching to t,,"o-fifths length of head. Body yellowish
brreen above the spiracular line, greyish-green below it; a 
,vhite, clenrly defined subdorsal stripe on segnlent 2, becoming 
yello\v dor~o-1aterally, and less clearly defined on the posterior 
segnlentR; a narrow, yello,v, subspiracular stripe from the 
front nlargin of 2 to hinder margin of 4, ,vhere it meets the 
obliqup stripe on 5 at its lower end; seven yellow oblique 
stripes on 5 to 11 ; on the median segments the angle between 
the oblique stripes and the dorso-Iateral stripe filled in with 
pale violet triangular patches, these patches often bordered 
"rith rusty-red or rusty-brown colour, which may spread so 
as to cover the ,vhole body excepting the triangular patches .. 
Spiracles oval, yeUo,vish-gTey ,vith a reddish tinge, the central 
slit Rhaped like a candle-ftalne and dark greyish-brov{n. 
Length a.bout 70 nllll. 

Pupa.-The shape the saIne as in others of the genus. 
Surface superficially shagreened, especially on the dorsum; 
sculpturing on segment 4 a transverse subdorsal raised line, 
the t.,,~o lines sometimes meeting on dorsum where the junction 
fornll"; a short shining streak. Crelllaster longer than broad, 
flat dorsally and finely rugose, the tip a transverse shortly 
oblong piece with a small bristle or tooth at each lateral corner. 
Lengt.h 36-44 111m. ; breadth 12 mm. 

Habits.-Food-plant: Poupartia Fordii Hems!. (=Spondias 
axillaris Roxb.), fanlily Anacardiacere (in China); a specimen 
,,,as caught at rubiaceous fio\\'ers ,vith a ~ O. se'J1iceipennis, 
"'hich seems to indicate that these two species feed. 

24. Oxyambulyx liturata liturata (Butler). (Fig. 21 J-M, 
genitalia) . 

A.'lIibulyx liturata, Butler, 1875, p. 250 (Hab. 1); id., 1877 A, 
p. 580, pI. xci, fig. 2 (larva), 3 (pupa). 

Oxya'llbbulyx litul'ata, Rot.hs. & Jord., 1903, p. 200, pI. v!ii, fig. 10 (&'); 
Mell, 1922, p. 96, pl. iii, figs. 18, 19, pI. xxiii, fig. 10 (larva), pI. xvi, 
figs. 10-12, pI. xiii, fig. 6 (pupa), pI. xxiii, fig. 11 (~). 

Oxyurnbulyx litU'rata litura,ta, Seitz, 1928, p. 534, t. 61 b . 
. A.rn,bulyx rhodoptera, Butler, 1875, p. 251 (Darjeeling); id.! 1877 A, 

p. 580, pI. xciii, fig. 8 (~). 
An"bulyx substriyilis, Hampson, 1892, p. 77 (non Westw.). 

Imago.-~~. Easily distinguished from maculifera by the 
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(tbsence of the round subbasal costal patch, which is occa
sionally indicated ill the present species by a longitudinal dash. 
Abdomen "rith mesial line. which is not dilated to a patch on 
t.he eighth tergite of the ~. From the continental form of 
8Ubstrigilis, with which liturata is easily confused, it can be 
distinguished, apart from the different sexual armature, 
'by the base of the hind "ring being less ta,ynyand never black 
.and by the submarginal line of fore ,ring being more proximal 
posteriorly. 

Some of the ~~ are as pa.}e as the (j-(j-, \vhile others are 
-deeper in tint and have a more distinct violet-grey gloss on 
the fore wing. Expa.nse: er 106 mm., ~ 106-134 mm. 

er. Eighth abdominal sternite bisinuate, being rounded
·convex mesially (fig. 21 J), the edge of this lobe thickened 
internally, "rhich gives the edge the appearance of being 
bent internad. Tenth sternite similar to that of placida, 
being more deeply sinuate than in substrigilis. Harpe (fig. 21 K) 
,vith an almost vertical submesial process at the distal end of 
the submesial ridge; distal process very broad, spoon-shaped. 
Penis-sheath (fig. 21 J.J) with t"ro dentate folds, which are 
unequal in length; the strong1y chitinized dorsal pa.rt of the 
·sheath prolonged into a short obtuse process. 

~. Vaginal plate (fig. 21 M) "'ith a very large vagina.! 
cavity; proximal part of plate Inembranaceous, edge of 
cavity raised to a folded ridge ,vhich is mesially sinuate, 
here less chitinized than laterally; distal part. of plate rounded, 
transversely multicarinate. Eighth tergite mesially mem
branaceous, the strongly chitinous plate deeply incised. 

Bab. E. HIMALAYAS (Sikkim; Assam), BURMA and China.. 
Mell has bred this subspecies in S. China. . 

Egg.-Broadly ovoid, surface smooth and shining, colour 
·a fine green. Length 2 mm. ; breadth 2·3 lum. 

Larva :-
Final 1~n8tar. Sha.pe as in others of the genus. Head 

triangular, horn long, slightly up-curved. Surface of head 
smooth, with a few 111inute tubercles on the apex of each 
lobe. Body dull; no tubercles on the secondary segmental 
rings; a single line of long conical tubercles starting su b
dorsally from the front Inargill of seglllent 2 and becoming 
·dorso-lateral 011 3 to 11 ; the tubercle at the front margin of 
2 to 5 is the largest, the tubercles then decreasing in size to 
the hind margin of each of these segIllents; from 6 to 11 the 
tubercles iRcrease in size from the front margin to the hind 
margin of each segment. Horn ,vithout tubercles. 

Coloration.-Head greyish-green, ,vith a white subdorsal 
stripe froln the apex of each lobe to the na.pe, where it joins 
the subdorsal stripe of the body at t.he front margin of segment 
2; a dark dot near each basal angle of clypeus. Body 
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green ,lith a blurred \vhite dorso-lateral stripe from 2 to bas~ 
of horn, this stripe broa.dest at the hinder lnargin of 4; the 
line of long tubercles is situated on this stripe; they are 
"phite on 2 t.o 4, salnlon-red on 5, and still more red on 6, 
,,-here the red colour expands backwards and downwards 
into a triangular patch reaching from just belo\v the dorso
lateral st.ripe t.o the level of the spiracle at the hind margin 
of t.he segnlent; a. corresponding larger, rhomb-shaped patch 
on segment 7 purplish-red, ,vith salmon-coloured centre and 
SOllle salmon-coloured spots edged ,vith purple; similar 
patches, decreasing in size back,,'ards, on segments 8 to 11, 
segment 12 being "rithout any patch; the oblique stripes 
\\phitish, best. defined on the posterior segments, that on 
segment 5 being obscure, edged above with sap-green, a.nd 
interrupting the dorso-Iateral stripe \vithout ektending above 
it.. Horn bluish-green. Legs yellowish-grey ringed with 
rusty-brown; prolegs and claspers green bordered \\rith rusty
brown. Spiracles oval, pale blue \vith a slightly raised, 
paler-coloured central slit and a narrow dark rinl; the 
,,,hole situated on a smooth, flat patch of the body colour. 
Length 100 Inm.; breadth 13 mm. 

Pupa.-Shape lnuch the same as in others of the genus. 
Surface shining, \"eakly pitted; the wing-cases finely, trans
versely lined, the veins somewhat prominent and slightly 
beaded, the costal edges raised above the tongue and more 
strongly beaded; a slight keel along dorsa] line of segments 4 
and 5; ante-spiracular ridges on 9 t.o 11 very faint. Cremaster 
stout, conical, rugose, longitudinally ridged, the tip short., 
either a simple point or extrelnely minutely bifid. Colour 
dark chestnut. Length 60 mm. ; breadth 15 mm. 

Habits.-Food-plants: Quercus Linn. ; Oastanopsis Spach., 
family Fagacere; Poupartia Fordii Hems!., family Anacardi
<lcere; and Oanarium album Raeuschel, family Burceracere (in 
China). Pupal cell lined with silk-slime. The time spent in the 
pupal state varies from 12 to 32 days in the summer, and in 
the winter, ,vhen the pupre hibernate, froln 153 to 207 days. 
The habits of the larva and nloth are similar to those of others 
of the genus, but the moth is excitable and flies readily \vhen 
touched. 

25 a. Oxyambulyx substrigilis auripennis (Moore). 
An"bulyx aU1'ipenlu's, Moore, 1879 A, p. 388 {Ceylon}; id., 1882, 

p. 11, pI. lxxix, fig. 1 (d'), 1 a (larva), I b (pupa). 
Oxya'rn,bulyx 8ubstrigilis auripennis, Roths. & J ord., 1903, p. 202 ; 

Seitz, 1928, p. 534. 
A1nbulyx substrigilis, Hampson, 1892, p. 77 (non West,v.). 

Imago.-3. Body below deeper yellow than in O. s. sub-
8trigilis. Markings of 'vings less heavy; submarginal black 
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line of fore wing vestigial above, absent below; long scales 
of fringe of hind wing white. Process of harpe (fig. 21 I) 
shorter and slenderer thl;tn in O. s. substrigilis; process of 
penis-sheath stouter. 

~. Not known. 
Larva (as figured by Moore (1882)).-Green, a white 

subdorsal line from segment 2 to base of horn, six yellowish 
oblique stripes, a whitish subspiracular stripe, interrupted; 
horn stout. Food-plant Dipterocarpus. 

Pupa.-Also figured by Moore, but details not clear. Sho,vs 
a prominent cremast.er; apparently no tubercles on head. 

Bab. CEYLON. The subspecies is very rare. 

25 b. Oxyambulyx substrigilis aglaia .Jord. (Pl. II, fig. 2, 
larva). 

Oxyarnbulyx subst1'igili8 aglaia, Jordan, 1923, p. 188 (North 
Kanara); Seitz, 1925, p. 534. 

Imago.-3~. This subspeoies (and other subspecies of 
O. substrigilis) is easily distinguished from other species of 
Oxyambulyx by the large black or tawny basal patch of hind 
wing upperside. Dorsal line of abdomen distinct, but not 
dilated to a patch on eighth tergite. The costal subbasal 
spot on fore wing upperside usually absent, but sometimes 
nearly as large as the one behind cell. Fore tibia with 
spines at end. 

i!. Fore wing upperside more grey than in O. liturata, 
agreeing in this respect better with O. sericeipennis; under
side of body, palpi and wings and upperside of hind wing 
deep orange-fulvous. 

~. Fore wing upperside, the antemedian pair of lines less 
distinct than O. s. subst.rigilis, sometimes absent, closer together 
before hind margin and here more oblique. On underside 
wings more sparsely irrorated with brown. In two colour 
forms: a pale fornl nearly as bright tawnJ'-ochraceous as 
O. belli, underside brighter orange than O. s. substrig1:lis; 
and a dark drab form darker than any O. s. substrigilis ~~, 
with the markings of hind wing above smaller. 

o. Tenth sternite mesially sinuate, t.he sinus smaller than 
in liturafa, placida, etc. Eighth sternite mesially produced 
into a truncate lobe, of which the angles a.re somewhat 
pointed, each bearing, moreover, internally a pointed tubercle 

~ or tooth, wAlich is just visible in a ventral view of the segment. 
Ha,rpe varying strongly geogTaphically, and slightly also 
individually; it. consists of a ventral a.nd a submesial ridge; 
the "entral ridge is either dentioulate or entire; the upper 
ridge fs produced into a long, tapering, pointed, curved, 
sOlne\vhat t,visted process, which stands nearly vertically 
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11 pon the plane of the clasper; the form of this process ts 
not constant either individually or geographically; the 
ventral proces8 may be either pointed, gradually tapering 
to the end, or broadly spoon-sha.ped. Penis-sheath ventrally 
l11elllhranaceous for several millinletres; along this mem
branaceous part runs at each side a dentate fold; the dorsal 
side of sheath heavily chit.inized and produced into a sub
cylindrical and nlore or less pointed and bent process of 
geogra,phically variahle length; fronl the mouth of the sheath 
protrudes a spine-like process situated upon the membrane 
of the duct.. 

¥. \Tagina.l plate characterized by a heavy, irregularly 
notched ridge in front. of the orifice. 

Hab. S. INDIA (Kanara District), where ,ve have bred this 
subspecies, larvre being obta.ined in dense jungle near the 
coast. 

Egg.-Broadly ovoid; surface shining, minutely pitted; 
-colour bright grass-green. Length 2 mm. ; breadth 1·7 mm. 

Larva :-
Final 'instar. Head rounded-triangular; true clypeus one. 

third length of head, apex acute, basal angles tumid and broadly 
rounded, giving the clypeus the shape of an ace of spades; 
false clypeus a rounded arch rising very little above the true 
.clypeus; labrum divided into three sections, the central 
section four-sided, lateral sections triangular and tumid, the 
central sertion again divided by a wide dorsal channel; ligula 
four tinles a.s long as labrunl and as broad as the central 
section of labruln, shaped like a sausage constricted in the 
middle; eyes 1 to 4: in a curve, 2 and 3 close together; 3, 
4 and 6 in a straight line, 6 much farther from 4 than 4 is 
from 3; 5 forming an equilateral triangle ,vith 4 and 6. 
Surface of head shining, covered sparsely wit.h very small, 
low!' round tubercles; a very slnall tubercle on the apex of 
.each lobe. Bod y of the saIne shape as that of others of the 
genus; surface dull. Horn long, straight, tapering evenly 
to a blunt point. ~-\ line of sma.ll tu bercles starting subdorsally 
a.t front margin of segnlent 2 and beconling dorso-Iateral from 
segment 5 to near base of horn, ,,,,here it joins the posterior 
oblique stripe, these tubercles much larger and transversely 
elongate near the comnlon luargins of the segments. Horn 
covered ,vith very snu"tll tubercles; nlany small shining 
tubercles on anal flap and claspers. 

Coloration.-Head bluish-green in front of a bToad ,vhite 
cheek-stripe, bright green behind it; the cheek-stripe edged 
behind ,vith suffused bro,vn; Ic.tbrum glassy-green; l~guh". 
pale yello,v suffused ,vith bro,vn on the face of eac~l lobe ;. 
basal segment of antenna ,vhitish, other segments soiled pale 
bro,vn; mandible greenish at base, rusty at tip. Body 

VOL.V. K 
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bright yellowish-green ,vith transverse rows of small whit8' 
spots, above the dorso-Iateral line of tubercles; lateral 
area yellowish-green; subspiracular area and venter glaucous.· 
green suffused with white; t.he line of tubercles pure' 
white; glaucous-white oblique stripes on segments 5 to 11,. 
that on 11 becoming broad and pure white from above the 
spiracle on 11 and across 12 to base of horn. Horn pale 
brownish-pink or rose-colour, ,vith the apical third yellowish ;. 
true legs pink or rose-colour; the base of each segment 
narrowly dark brown; prolegs glaucous-green at base, 
shanks green, ankles pink or rose-colour; anal flap and claspers. 
yellowish-green. In some specimens the yellowish-green of the· 
dorsum shades gradually into the glaucous-green of the central 
parts, the line of tubercles is alternately yellowish-green and 
white, and on segments 7 to 10 the white colour expands into· 
triangular patches below that line; the base and sides of the 
white triangle may be edged with reddish-brown. Spiracles. 
oval, large, flush, very pale green ,vith the upper and lo,,"er
ends white, the whole surrounded by a narro'" brown rim ; 
those of segments 2 and 12 "rith a broad, ,vhite, central slit .. 
Length 75 mm.; breadth 11 mm. ; horn 13 mm. 

Pupa.-Very similar in shape to that of O. belli; tongue
slightly broadening apicad; coxal piece present. Surface 
shining; tongue smooth, antenna obscurely cross-lined; 
thorax and abdomen exceptional1y rough, with confused 
corrugation; shoulders tuberculate; sculpturing on segment 4 
two deep transverse channels on each side of dorsal line, 
meeting at dorsal line, a raised triangle between each pair ; 
in the remaining abdominal segments the front margin or 
each is tumid, coarsely pitted and ,vrinkled, and much darker 
in colour than the rest of the segment, t.he rest of each segment 
also pitted: but decreasingl~T so back,vards; anterior bevels 
of movable &egments 9 to 11 also pitted and wrinkled, posterior 
bevels paler in colour and minutely lined parallel with the 
segment margins; hind margin of II raised into a ridge •. 
Spiracle of 2 much longer than the rest, the central slit enclosed 
by a raised lobe on each side, one lobe on 2 and the other on 3 ; 
the other spiracles large, oval, depressed, the central slit 
surrounded by a raised edge. Anal c]a.sper-scars somewhat 
prominent; in the <3 pupa, in front of these scars on segment 13, 
the organ-scar circular, mouth-shaped, the depressed line· 
horizontal and occupying three-quarters of 13 posteriorly; 
13 is curved forwards and is t,vice as broad ventrally as it is 
dorsally. In the ~ pupa segment 12 is divided by a longitu
dina4 medial line ventrally, and 13 is produced forwards in 
a trian~le into the nliddle of 12. Cremaster ,,"edge-shaped, 
triangular when seen from above or belo,,'; the upper edge of 
base of wedge attaohed to dorsum of segment 14 by a broad, 
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flattened neck; 4 'produced ventrad nearly to meet the 
ower edge of base of wedge, making a, transverse perforation ; 
the cremaster suddenly I arrowed to a blunt t·p w ich"s very 
bluntly bifid; uppe surfa1ce very rugose and ,corrugate,. 
under surfltCe deeply and medially channelled. Colour dark 
chestnut ~ spiracles and crelnaster black. Length 50mm. ; 
breadt 1 12 11 1. 

Habit8.~ ood.plant: Aglaia Z.iUoralis Talbot, family 
Meliace~. Wllel alnrmed the larva raises the front part, of 
the body and thro,v;s back t.he head so that the lnouth-parts 
point a'\\ay froOm the surface on w ich it is lying. We h,ave 
only seen t.he Inoth ill captivity, when it is slugg"sh during the
day,. .~t.tenlpts to pair t.he moths in capt.ivity failed. 

25 c. Oxyambulyx substrigilis substrigilis (West,,,,,.). (Fig. 23-
A~D, genitalia.; fig. 26, imago). 

Sphinx (Ambuly~) 8Ub,atrigilis, West'wood, 1848, p. 61, pI. xxx. 
fi-,g. 2 (d') (Silliet),. 

Ambulyx lfUo8trigilia, Walker., 856, p. 122; l\loore, 1865,p,. 7'93 
,(Bengs ); Butler, 1877 A, p. 579; Hampson, 1892, p . 77 (part.) .. 

Oxy,a'l'nbulyx 8WJ8triyilis 8'Ub8triyilis,. Roths. & Jord., 1903, p.202, 
pI. viii, fig. 2 Cd') ; Manson, 1921, p . 745; Seitz, 1928, p . 534. 

Imago.-~ '~. A small forDI, resembling O. 8 . aglaia, but the 
basal patch of hind wing often paletawity and inconspicuous, 
as in O. liturata. Expanse: 0 96,- 14 mm., ~ 120 mm. 

~. Underside of body, palpi ,and wings, and upperside of 
hind "ring nuch less deep orange-fulvous than in O. 8. aglaia, .. 

Fig. 26.-0xyal1"bul!Jx8ub;9trifl l~/i., (vrest,,,.), ~. 

Distal process of harpe (fig. 23 B) very broad, spoon-shaped,. 
shorter than in liturata. Ventral process of harpe longer than 
in O. 8. aglaia; penis-sheath (fig. 23 C) stouter, . apical process 
short, bunt at end, curved ventrad . 

. Hab. E. HmAUYAS (Sikkim; Assam) and the ANDAMAN 
ISLANDS.. Early stage,s not kno" rn ,. 

K2 
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2'G~ Oxyambu'lyx Matti Jord. (Fig. 27, '&' holot,ype) ,. 
O,xyambulyx 1natti, Jordan, 1923, p. 188 (North Kanara). 
Oxyan'fbulyx subat1·t{jdi8 nKlttti" Seitz, 1928, p" 534. 

Seitz (1928, p. 534) regards this insect as a subspecies of 
-0. \9ubstrigilis (West\\".), but as it occurs inth,e same area 
(North l{a lara District of S. India) as O. 8'lLbstrigilis agla.ia 
·Jord., it appears to be more than a, geographical r.ace or sub
.species. . 

IrnagQ,.-·<r. Intermediate betw~en O. belli and O. 8ubs,trigilis 
,a,glaia:Upperside of body and fore wing with ~ pink tint, 
less cold gre,Y than in O. 8. a,glai.a .c!, and much less w,arm tawny 
t,hall O. b-elli. Abdomen with a very faint median line. Fore 
'ving ,vith two b ackish-oIive subbasal spots, the posterior 
one lal'ger th,an the costal spot, its diauleter rather longer 
t.han the distance of the spot from the fringe of the hind 
luargin; coetal portion of outer <tlltemedian line as oblique 

Fig. 27 .~'Qxya,,&bulyx 116 Cl.it l' JOl'd., c! holotype. 

as in O. 8. aglaia, runllig to lo,ver cell-angle and a'ppearin.g 
<1sa contiuation oft e dark vein R3; proximal discal line 
jt st outs' de upper cell-angle, the .Reconddiscll,I line (which 
is very faint) crossing the stalk of the subcostal fork about 
1 nIn1. froln sea, both theg.e lines be"ng more proximatban in 
0.8. aglaia,t.he two out~r bars before hind margin neartornus 
{iistant froOllt each other, slightly curved, .not foroling a horse .. 
shoe mark as in O. 8. aglaia; before this group of bars ~o 
rOltnded spot, as is usually the 'case in the ~~ of O. 8ub8t1~gili8 
froln India. Hind "ring narrower than in O. 8u.bstrigili8; 
ground paler yellov.r , the dark brown bas a.} patch smaller; 
abdominal a,rea Jess shaded "ith grey; dark br0W11 median 
hand very dist~tlct, touching lo\\'"er cell~angle, secondhand 
less distinctt.hal1 in O. 8. aglaic(', Jess crenulate, extending 
for\vard to Rl; 8ubmnrginnl band vestigial'nelusive of its 
<\'nterior portioll, ,vhich is present ·11 O. 8. aglaia as a subapioal 
spot or short band; long scales of fringe ' llore or less extended 
,,-bite or "I'hitish bet,veen the veins as in O. s. aglaia. Utulerfside 
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of body and wings slightly paler yello,,- than in South Indian 
O. 8. aglaia. On fore "ring a pinkish-bro,vn subcostal spot 
close to upper cell-angle bet,veen SC4, 5 and Rl, only a minute 
ye 11 O\\T dot separating it from that angle; outer fonrth of 
fore \ving rather densely and coa.rsely in'orated; grey terminal 
band ('ontinlled to torllUS as a. thin line. Median band of 
hind ,,·ing touching lo,,,er {'ell-angle. Expanse: 100-110 mn1. 

~. Eighth tergite, as in O. substriyilis, ,,~ithout dist.inct 
Juedian lobe. Ninth tergite some,vhat broader in dorsal aspect~ 
its frontal nlargin less deeply sinuate. Compressed apical 
portion of tenth tergite slightly ,vider in a lateral view, and 
its tip ,,,ithout the right and left ridge present in South Indian 
(J. 8. agla-ia. Tent.h st.ernite internlediate in shape between 
these sc-Jerites of O. substr£gili8 and O. belli, the lobes being 
broader than in the fornler species and nalTo,ver than in the 
latter. Clasper and its armat.ure as in O. belli, but ,vith fe,ver 
and sllla-lIer subvel1tral teeth. Penis-sheath similar to that of 
O. s. 8ubstrigilis-that is, slightly stouter tha."C. in O. 8. aglaia, 
and the right side dentate ridge longer (the left side in n. dorsal 
vie,v "ith the tip-sheath directed up"rards). 

Bab. S. INDIA (Kanara District), ,,~here ,ve have bred this 
species. ,rery rare, only four larvre having been found, in 
forests of heavy rainfall up to 2,000 feet elevation, and three 
dd and one ~ obtained from then1. 

Egg.-Not kno\vn. 
Larva :-
Final insia?'. Head triangular, broad, vertex broadlyrounded~ 

wit.hout processes or tubercles; true clypeup n,bout one-third 
length of head, apex acute, basal angles rounded and tumid; 
false clypeus with acute apex rising little above apex of true 
clypeus; labrum one-third length of clypeus, three times as 
broad as long; ligula four tinles as long as labruln, nearly 
covering nlandible~ shaped like a sausage constricted in the 
luiddle; eyes 1 to 4 in a gentle curve, 1. and 2 and 3 and 4 
t,,·o eye-diameters apart, :2 and 3 less than one diameter 
apart; 6 in line with 3 and 4, and three dianleters frolll 4 ; 
5 t\VO dialneters fronl 4 and three diameters from 6. 
Surface of head Inoderately shining, very superficially 
and irregularly corrugate, and ,,,ith a fe,v minute glassy 
tubercles; surface of labruln rugose, ,,~ith a broad, deep~ 
dorsa.l channel. Body similar in shape to t.hat of O. belU,. 
but tapering more strongly frontad; surface dull. Horn long, 
straight or gently do,vn-curved throughout. its length, tapering 
evenly to a blunt point. A transverse ro,v of very small, lo,v 
tubercles along each secondary ring; a dorso-Iateral line of 
slightly larger tubercles on segments 2 t.o II. Horn covered 
with slllal1, low, glassy tubercles and a fe,,"larger ones; sinli1ar 
tubercles on anal flap and claspers. 
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Coloration.-Head inl1uaculate glaucous-green. Body green, 
.so suffused \vith white on dorsuDl t.hat only a narrow dorsal 
stripe and a st.ripe forming the upper border to the longitudinal 
line of tubercles relnain green; below this line paler green; 
venter green suffused with white and a rose-brown, white
.speckled vent.ra.l band; tubercles on body "rhite; a very 
faint ,,,hitish su bspira.cnlar st.ripe on segments 3 to .5, joining 
t.he lower end of the oblique stripe on 6; sinlilar colour.ed 
·oblique stripes on 6 to 11, that on 11 running back across 
12 to base of horn. Horn bluish in colour, the tubercles on it 
brown or livid. Legs opaque pink, each segment banded 
narro\vly \"ith white at its base; prolegs green speckled with 
,vhite; anal flap and claspers glaucous-green, both edged 
narrowly "rith white. Spiracles oval, azure-blue, the upper 
'<lnd lo\ver ,ends shortly "rhitish, suffused with purplish on each 
.side of the blue centra.l slit. Length 951nm. ; breadth 14 mID. : 
110rn 13 mm. 

Pupa.-Shape similar to that of others of the genus; coxal 
piece wanting. Surface shiniIlg; frons and vertex slnooth 
medially, rugose latera.lly, a.nd clothed with minute hairs, 
a peculiarity \ve have not noticed in other sphingid pupre 
.except H ippotion echeclu.s; thora.x coarsely and irregularly 
corrugate; abdominal segnlents \vith deep pits a,t the bottom 
-of shallow, wide depressions; sculpturing on segment 4 t,vo 
transverse channels on each side of the dorsal line, having 
.a raised triangular area bet\veen them; costal margin of wing 
beaded, veins prominent and beaded; base of tongue tuber
culate; a large, prominent horn-scar on segnlent. 12 with 
.a transverse furrow behind it; proleg scars prominent; 
-clasper scars large, slnooth and shining. Spiracle of 2 covered 
by a lobe project.ing from front margin of 3, leaving the central 
slit visible between it. and hind margin of 2; remaining 
spiracles oval, shining, the narrow central slit with raised 
.edges. Crelnaster wedge-shaped, base undercut,. two pro
jections from its lower edge D1eeting two projections from 
venter of segment 14; tip bluntly bifid; surface very deeply 
rugose excepting t.ip. Colour dark chestnut, hind bevels of 
segments 8 to 10 brighter. spiracles black. Length 55 mm. ; 
breadth 15 D1D1. 

Habits.-Food-plant: Terrninal·ia, t011tentosa Bedd., family 
Combretacere. This is a large timber-tree, and the few larvre 
found were, ,vith one exception, on the topmost branches at 
a height of 80 feet or so froDI the ground. No eggs ,vere found. 
The larvre eat the leaves of the food-plant complet.ely except 
for the midribs, "\\Yhich they then, curiously enough, eat through 
at the aase so that they fall to the ground. The fallen mid
ribs and the frass reveal the presence and position of the 
la,rvre, ,vhich ure other,vise very difficult to locate. 
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"27. Oxyambulyx canescens canescens (Walk.). (Fig. 23 E·,I 
gentalia). 

Atnbu[yx canescens, "Talker, 1864, p. 38 (Cambodia). 
Oxya'11~bulyx canet~Cen8, Roths. & Jord., 1903, p. 205, pI. ix, fig. 5 (<3'). 
O:cyam,bulyx canescens caM8cellS, Seitz, 1928, pp. 535, 571, t. 61 d. 
,An~bulyx Q,rgentata., Druce, 1882, p. 17 (Cochin-Uhina); Waterhouse, 

1883, pI. cxxxvi, fig. 2. 

11nago.-c!9.. Upperside ,,~hitish-gTey; band of thorax 
'broad, t.hree contiguous postcellular subbasal spots on fore wing 
beside8 a spot in the cell. No dorsal line on abdolnen. Fore 
tibia. armed ,,~it.h some spines at and near the end. Hind tibia 
a little longer (in 6 i InnI.; in ~ It mm.) and its long 
terulinal spur only about one-third shorter than the first tarsal 
segment. Expan8e: 6 98 mm., ~ 110 mnl. 

J. Eighth abdominal sternite deeply sinuate mesially, the 
edge of the seglnent very oblique, each side very slightly and 
alnlost evenly convex froln the most dorsal point to bottom 
·ofsinus. The harpe (fig. 23 G) is the most peculiar in the genus, 
it being connected "ith the body of the clasper only at base; 
it i~ a very long, slightly t,visted process, of which the apical 
third is rather suddenly narrowed and gently bent dorsad; 
the t,,·o harpes lying across each other, as shown in the figure. 
Penis-sheath (fig. 23 H) armed apically with a process which is 
concave ventrally and armed ,vith some teeth at ventral 
.edge; the process is apparently movable, being joined to the 
penis-sheath; ventrally another armature consisting of an 
.elongate, oblique patch of teeth a little before distal edge of 
sheath. Tenth tergite (the supra-anal hook) (fig. 23 E, F) 
very different fronl that of other Oxyambulyx, in which it 
is uniforln in structure: in ca.ne.~ceris it is longer than elsewhere 
in the genus, broad, mesially incised at end, and the lateral 
.edges turned yentrad a little, the upper surface of the tergite 
being somewhat convex; in a lateral view (fig. 23 F) it is 
slightly curved ventrad. Tenth sternite in a ventral view 
triangular, sharply pointed; in a lateral vie\v it resembles 
somewhat the blade of a knife, the mesial line of the sternite 
being raised into a thin but comparatively high carina, which 
is minutely denticulate. The membrane just above the 
anus more strongly chitinized, forming a short, smooth 
bro'VIl bar. 

~. Eighth tergite long, truncate, not sinuate. Vaginal plate 
(fig. 23 I) ,vith a sinuate ante~ vaginal ridge; at each side of 
the orifice a pointed curved process which has a rather close 
reselnblance to the armature of Polyptychus pygarga; post
vaginal part of plate small, tra.nsversely folded. 

Bab . .. t\NDAMAN ISLANDS; also Malaya ann South Indo ... 
China. Early stages unkno,vn. 
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28. Oxyambulyx subocellata (Feld.). (Fig. 21 D-H, genitalia; 
PI. VIII, figs. 7, 8, larva, fig. 9, pupa). 

A'Inbulyx 8ubocellata, Felder, 1874, t. 76, fig. 3 (~) (Java). 
OX]lambulyx 8ubocellata, Roths. & J ord., 1903, p. 206; Seitz,. 

1928, p. 535, t.. 61 d. 
A'mbulyx tu1'l)ata, l\Ioore~ 1882, p. 11, pI. lxxx, fig. 1 (~). 
A'U1Ibulyx thu'aitesi, Moore, 1882, p. 11, pl. lxxx, fig. 2 ((f). 

Imago.-J~. Can be distinguished from all others of the· 
genus in India by the thinness of the thoracic stripe over the 
tegu]a, and by the series of subbasal spots on fore wing upper.
side. Body reddish-brown, thoracic stripe very thill, olive
green, broken before joining a much broader transverse band 
at base of abdomen, the latter broken on dorsum; no dorsal 
stripe on a~don1en. Fore wing with a"series of four subbasal 
spots, green edged with white, the costal spot the largest .. 
Fore tibia ,vith a fe,v spines at and near apex exteriorly; 
hind tibia 1 to 2 mm. longer 1,han, and longer apical spur 
three-fifths length of, first tarsal segment. 

er. Fore wing ypllo,vish-grey ,vith a violet gloss, darkeIung
to ochreous-bro,vn beyond the postmedian line, submarginal 
area earth-yello",-. Hind wing yello,v, very pale on costa,. 
cilia pure white, bro,vnish at ends of veins. 

~. Fore 'ving reddish .. bro,vn. Hind wing rust-colour .. 
er~. []nderside yellowish. Expanse: <5 100 mm., ~ 110 mm. 

er. Eighth -abdominal sternite (fig. 21 E) with an obtuse, very 
faintly sinuate mesial lobe; edge of lobe internally incrassate 
to two tubercles which stand closely together, not being visible 
in a ventral view. HarIJe (fig. 21 F) extending basally from 
ventral to dorsal edge of clasper, this ventro-dorsal ridge 10"",
produced at end into a long pointed process which evenly 
curves ventrad; generally a tooth at base of this hook ~ 
ventral part of ha.rpe produced distad into an irregularly 
spatulate process, of which the upper edge is dilated into 
a large triangular tooth. Penis-sheath (fig. 21 G) "it,hout 
external armature; duct wi.th a ribbon-like organ ""hich is 
densely beset "rith minute, sharply pointed teet.h. Tenth 
sternite separated into t."\VO lobes ,vhich are some,vhat "idel1ed 
at end a,nd incline towards each other. 

)? Eighth tergite (fig. 21 H) mesially less chitinized than at 
sirles but 110t membranaceous, ::;hallo,yly sil1uate. Vaginal 
cavity la,rge, the ridge before it irregularly folded, mesially 
sinuate, continued laterad to the base of the tergite, lat.eral part 
higher, hollow at its ventral end, forluing a kind of roof over 
end of lower ventral ridge. 

Hab E. HIMALAYAS, S. INDIA, CEYLON and the ANDAMAN 
ISLANDS extending to S. China and Malaya. We have bred 
the species in the E. Himalayas and S. India, where it occurs 
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locally in forests of heavy rainfall at about 4,000 feet and .belo t\~ 
l~OOO feet elevation respectively. 

Egg.-Similar to that of O. 8. aglaia, but slightly smaller. 
T.;a-rva :-
Final 'instal" Very siInilar to t.hat of O. 8. aglaia, but body 

rather Inore slender and horn longer and thinner. Head 
triangular, three times as long as broad, vertex rounded, 
a low, conical tubercle on apex of each lobe; true clypeus not 
one-third length of head; false clypeus very narrow, apex 
acute; labrunl short, s1ightly broader than long; ligula 
open horseshoe-shaped, each side produced into a long arnl, 
lengt h t.hree-quarters that. of true clypeus; eyes arranged as 
in others of the genus. Surface of head slightly shining, very 
obscurely and irregularly transversely wrinkled, covered very 
sparsely ,vith minute setiferous tubercles. Body dull; a trans
verse ro\v of snlall conical tubercles along each secondary ring, 
reaching the dorso-Iateral line; a dorso-Iateral row of larger 
tubercles from segment 2 to segment 11 ; similar large tubercles 
on oblique stripes, extending backwards across dorsum. 
Horn set sparsely "\\ith large tubercles and closely ,vith snlall, 
pointed tubercles. 

Coloration.-Head glaucous bluish-green; a narro,v, double, 
yello\vish dorsal stTipe from vertex to apex of clypeus and 
fro III vertex to nape; a broader white stripe separating 
face from cheek; tubercles white; labrum glassy-bluish in 
colour; ligula reddish-brown; basal segment of antenna 
green, other segments reddish; mandibles green, tip reddish~ 
bro\vn. Body grass-green on dorsum bet\veen the dorso
lateral lines of tubercles; the tubercles yello,v or rising from 
yellow dots, except those of the dorso-Iateral line on seg
lnents 3 to 5, which are "\\Thite; below the dorso-Iat.eral lines 
body paler green, strongly suffused with glaucous and dotted 
\vith ,yhite; seven narro\v oblique stripes on 5 to II, that on 
II ,vhite and running back to base of horn; the others ,vhite 
\vith \vhite tubercles on theln below the dorso-Iateral line of 
tubercles, and extending backwards as a line of-yellow tubercles 
over the dorsum of each segment behind and then on to the 
dorso-Iateral line, forming crosses of tubercles; a large 
maroon-coloured spiracular patch on 3 and 4; a maroon
coloured patch above the dorso-Iateral line on hind margins 
of 4: to 10, that on 4 small, the rest increasing in size to 7, 
,,·here it runs forward along the whole length of the dorso
lateral line to the front lnargifi and upwards along that lnargin ; 
large maroon-coloured patches in front of bases of prolegs 
and on venter of 12, sometimes spreading across venter from 
spiracle to spiracle. Horn green, paler below and ,vith 
a blackish tip. 1,egs red ,yith base green; prolegs green, 
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3tlal flap green edged with orange; claspers bluish, edged with 
orange. Spiracles oval, flush, bluish, the bluish slightly 
suffused ",ith pale brown inside the rim, the rim a fine dark 
marOOll; the spiracles of segments 2 and 12 larger than the 
rest. Length 86 tnm. ; breadth 11 mm.; horn 15 mm. 

Pupa.-Similar to that of O. substr1:gilis aglaia, but more 
slight.ly built; sometimes a slnall coxal piece. Surface 
shining; body, except for the hind bevels of segments 8 
to 10, roughened ,vith irregular wrinkles, corrugations and 
groups of tubercles, nowhere prolninellt; in addition the 
a.bdominal segments shallowly pitted; a narrow, smooth 
dorsal line on thorax; veins of "rings prominent, wing-cases 
transversely lined; sculpturing on segment 4 two deep 
transverse channels on each side, one close to and parallel 
,,;rit.h front lllargin and one close to and parallel with the hind 
lllargin, having a slnooth, raised, flat area between them, 
the dorsal line carinate; segment. 6 also dorsally carinate; 
.ante-spiracular -ridges on 9 to II; those on 9 consisting of very 
narro,v, shining ridges separated by eight deep, narrow, 
parallel, slnooth channels; similar but fe,ver and shorter 
ridges on 10 and 11. Spiracle of 2 indicated by a lappet 
on the front nlargin of 3, "rith the hind margin of 2 curved
elua,rginate and thickened in front of it; remaining spiracles 
ova.!, flat, with a narrow raised slit. Crenlaster wedge-shaped, 
tria.ngular from dorsal vie,v, base broad and undercut, laterally 
cOlnpressed, as high as broad except at tip where it ends in 
a, smooth, 10)\':, short ridge dividing into t,vo short diverging 
teeth; the surface (except for the teeth at tip) very rugose 
and ,vrinkled. Colour dark chestnut except for hind bevels 
of segments 8 to 10, which are muoh paler in colour; spiracles 
black ,vith central slit chestnut; cremaster nearly black. 
Length 50 lnm.; breadth 13 mnl. in ~; 46 mm. and 11·5 mm. 
in ~. 

Habils.-Food-plants: Odina u'odier Roxb. and Buchanania 
lat~folia Roxb., bot.h of the family Anacardiacere, in India, and 
Ca.narium album Raeusche], family Burseracere, in China. The 
resting position is the same as for" others of the genus. They do 
not change colour much before pupation, only becoming duller 
in shade. Pupation in an ovoid cell about 6 inches underground. 
]n the Kallara District larvre are fairly common during the mon
soon Inonths, July and August, and there is a second brood in 
November. The monsoon larvre produce moths about three 
weeks after' pupation, but D10ths from the November larvre 
do not come out till the follo"ing June. The moths rest 
in the saIne position as others of the genus. They are very 
sluggish. during the day and unwilling to move, but fly well 
<tt night. All attelnpts to induce them to pair in captivity 
failed. 
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29. Oxyambulyx cyclasticta Joicey & Kaye. 
Oxyambulyx cyclasticta, Joicey & Kaye, 1917, p. :l08 (Burma); 

id., 1924, pI. xi, fig. 6; Seitz, 1928, p. 535. 

lu~ago.-Fore 'ving reddish·ochre. A small dark spot at 
base; a squarish olive-coloured spot on costa, and belo,v 
it beyond cell a large circular olive spot ,vith a pale ring; 
it pair of elbowed transverse lines slightly ,vider apart at costa, 
t.hun at inner luargin, the first passing through cell and almost 
touching the discocellular, the second ,\\yell beyond cell. 
Bet\\'cen veins Ml and 1\12, close to the outer transverse line, is 
a dull·coloured rat.her inconspicuous round spot. A dark 
Ina.rginaI 8hade ending at apex and before tornus in a point. 
Bet.ween this shade and outer transverse line ground-colour 
darker, \\'ith faint indication of two crenulate transverse 
lines and a rudimentary third line before apex. Hind ,,,ing 
ochreous, \\1it.h a straight obJique line just beyond cell and 
a greatly curved and indented line between this and the outer 
Inargin. Outer nlargin crenulate, ,vith ,\\rhite cilia between the 
veins. Thorax reddish-ochreous \\rith dark reddish-olive sides. 
Under.8ide: fore ,ving with dark spot bet,veen veins 1\1.1 

a.nd M2 conspicuous, ground-colour reddish-fawn. Outer area, 
especially in apical portion, heavily marked "rith reddish 
freckling. Hind ,ving reddish-ochreous, with first line well 
defined, second curved line merged in the general reddish 
freckling towards costa. Expanse 108 mm. 

Bab. BURMA. Very rare, and early stages unkno,vn. 

Genus CLANIS Hubner. (Fig 28). 
Hiibner, 1822, p. 138 (part.); Roths. & Jord., 1903, p. 212; 

id., 1907, p. 46; Jordan, 1911, p. 239. 

Genotype: phalaris (Cram.). 
lrnago.-Upperside of fore ,ving and body SODle shade of 

cinnamon-brO"\\'ll to red.browll, and that of the hind wing 
varies from cinnamon-yellow or buff to red-bro,vn ; underside 
similar but paler; usually a greyish, nledian, 00stal patch 
and a small subapical patch which is darker than the surrounding 
area; hind tibire ,,,hite above in some cases, and in others 
both hind and mid-tibire white above. The lnoths are aIlla,rge, 
the ~~ up to 135 mm. and the ~~ up to 150 ronl. expanse. 

" ~~. Tongue rather stout~ but not reaching beyond the 
hind coxa. Pilifer "ith bristles. Palpus incrassate distal1y, 
rather prominent in 0, the seriated cilia. short in and near 
the mesial line, segments circular in trans-section in ~,with 
very slightly prolonged basal and apical cilia; the end
segment is short. .A.bdolllen "rjth many ,veak spines dorsally 
underneath the ordinary ~caling, apical spines of segments 
numerous. Tibire spinose; spurs unequa1, t'iDO pairs t.o hind 
tibire; pulvillus and paronychium present, the latter with 
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ct.wo lobes, of ,,~hich the upper one is very slender. Distal 
edge of ,vings entire, frenulum and retina.culum present. 

H . 

. ~ 

....--.-c.<q 

Fig. 28.-Clanis Hii bn. Genitalia. 
A. C. phala1·1:8 (Cram.), harpe (f. fold of distal process; pb, basal 

process; pd, dorsal prvcess); B,. ~,. yaginal plate. C, C. undu
losa Moore, cj", lOt.h segment, lateral aspect; D, cj", 10th segment, 
ventral aspect; E, cj", harpe (cn", mesial ridge; pd, dorsal process) ; 
F.~, 8tl\: tergite and vaginal plate. G, C. titan Roths. & Jord., 
10th tergite, lateral aspect; H. lOth segment, ventral aspect; 
I, clasper and harpe (em" mesial ridge; pd, dorsal process); J,~, 
voginal plate. 

" d". 'Clasper and sevent.h tergite without organ of frictioll ; 
the fornler ,vith dorsa-ba.sal tuberculate process; penis
sheath ,vithout armatlu'e. 
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H ~. A large post vaginal plate, "rhich is st.rongly chiti! 
llized and projects distad" (Roths. & Jord., 1903, p. 213). 

Egg.-Nea.rly spherica.l; surface smooth and shining; colour 
green. 

Larva.-In t.he 1st instar the larva has a covering of branched 
hairs; head round, but. beconles triangular and with apical 
processes from the 2nd instar to last instar, \vhen it is again 
rounded. In the last instar head very large, body stout 
and nearly cylindrical, horn very short except in bilineata; 
~urface covered "rith slnall tubercles; eolour green or yellow, 
\vith seyen pale oblique stripes. 

P'llpa.-Sollle\vhat slender in build; tongue reaches tip of 
"ping-case; no coxal piece except in bilineata; antenna 
shorter than fore leg: surface smooth and shining; no 
sculpturing on segment, 4; ante-spiracular ridges on segments 9 
to II: crenutster wedge-shaped, very rugose and ending in 
a longitudinal ridge; colour chestnut, crenlaster black. 
l\Iell (1922) states that there is an indication of a small spiracle 
on segment 5, "rhich is not visible in any other genus of the 
family \vith ,,~hich he is acquainted. We have verified the 
presence of this spiracle in the case of bilineata, phalaris and 
titan. 

Habits.-Eggs laid singly on plants of the fanlily Legu
minosoo. The la.rva eats the egg-shell on hatching; it assumes 
the t.ypical .. sphinx" attitude when resting, and strikes side
,vays with t.he head when nl0lested. The colonr does not 
change before pupation, ,vhich takes place in a cell under
ground. Most of the Indian species have the curious habit 
of many individuals remaining in the larval state for a long 
period after they have buried themselves in the earth, the 
moth emerging in a comparatively short period after pupation 
has taken place; in these cases hibernation takes place in 
the larval instead of the pupal stage. The moths are sluggish 
during the day; they rest with the wings held belo,v the 
horizontal, the anal angles of the hind wings nearly touching 
each other, the tornal angles of fore wings more widely separated, 
exposing t.he edges of the hind wings; abdomen not bent up
,Yards. The moths often hapg with the body supported by the 
fore legs only_ We have never seen the moths feeding, 
and nlost of them do not appear to be attracted by light. 

Hab. Oriental, extending into the Palroarctic and Aethiopian 
Regions. Five Indian species and subspecies. 

Key to the Species. 

Imagines. 
I. Fore ,ving underside with a black streak 

behind the cell . 2. 
Fore ,ving underside "'ithout a black streak 

behind the cell 5. 
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!. l\iid-tibia white above like the hind tibia 
Mid-tibia not white above . • 

3. Fore wing upperside with a pale costal 
area and a pale line before R3, long ter
minal spur of hind tibia more than half the 
length of first tarsal segment. . 

4. ,Fore wing upperside without pale costal 
area and pale line, spurs shorter, very 
lmeven 

5. Mid-tibia without white streak on upper
side; fore wing with pale costal patch and 
pale line before R8 

Mid-tibia with white streak on upperside 
like hind tibia 

Larvm. 
1. Horn ,veIl developed 

Horn much reduced. . 
2. Spiracles whitish ,vith a broad rust-browll 

band across the middle 
Spiracles bluish-green with a broad, longly

oval, depressed, central, longitudinal area 
green. . . 

Spiracles soiled greenish-buff, with a narrow 
dark brown rim .. .. 

Spiracles reddish with a white stl ipe down 
each side of t.he cent.ral slit 

o. b. bilineata (Walk.), 
3. [po 150. 

[po 146_ 
O. u. undulosa Moore, 

[po 149_ 
O. deucalion (Walk.), 

[po 142. 
C. phalarid (Cram.), 

[Jord., p. 153 .. 
O. t. titan Roths. & 

[ 1_') p. 0 .... 

O. b. bilineata (Walk.), 
2. 

[po 147. 
C. 'U. undulosa Moore, 

[Jord., p. 154. 
C. t. titan Roths. & 

[po 144 .. 
C. phalaris (Cram.), 

[po 149. 
C. deucalion (,\\ralk.), 

We have not sufficient material to enable us to make 
a reliable key to the pupre. 

3,0. Clanis phalaris (Cram.). (Fig. 28 A, B, genitalia; fig. 29,. 
imago; PI. I, fig. 10, larva). 

Sphinx phalari8, Cramer, 1777, p. 83, pI. cxlix, fig. A (Coromandel) .. 
Olani8 phalari8, Roths. & Jord., 1903, p. 217; Seitz, 1928, p. 536~ 

t. 66 a; Scott, 1931, pI. i, fig. 7; pI. ii, fig. 6 (larva). 
Sphi'l1,.x nicoba1'ensis, Schwarz, 1810, p. 1, t. 1, figs. 1, 2. 
Olanis nicoba1'ensis, Butler, 1881 B, p. 14. 
Basiana cervina, Walker, 1856, p. 237 \partim, N. India); Moore, 

I H65, p. 793 (Bengal); Butler, 1877 A, p. 596; Swinhoe, 1886,. 
p. 435 (Mhow). 

Olanis cermna, Butler, 1881 B, p. 15, pI. lxxxi, fig. 6; Forsayeth,. 
1884, p. 393, pl. xv, figs. 1, 2 (larva, pupa) (Mhow). 

Anllbulyx pagana Fabr., Hampson, 1892, p. 80. 

Imago.-~~. Mid-tibia not white above like hind tibia~ 
and 110 black streak behind cell 011 fore "ring underside; t.he 
'pale costal patch of fore wing upperside expands in the 
submarginal region between SC3 and R2~ \vhile in titan it is 
much narrower, expanding only between SC5 and Rl; a pale 
line before R3. Hind tibia, nearly as long as first and second 
tar~.l segments together; short. spurs not half length of long 
ones, ~hese not, half length of first tarsal segment. Distal 
lnargin of fore wing about 3 mm. shorter than inner margin .. 
Expanse: ~ 102-130 mm., ~ 102-160 mm. 
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~. Tenth abdominal tergite sinlilar to that .of titan, but tIle 
t"vo apical hooksproportiona.J y longer; ,sternite resembling 
that of eurOQ, but mesially Ulore rounded, as regards outline 
standing about mld~'\\"ay bet"reen the sternites of euroa and 
titan.. The harpe (fig. 28 A) consists of a ventro4submesial 
pinto which is raised int.o a subnlesial ridge; this ridge basally 
prolonged Onto a sharply po"nted long hook,and d"stally into 
a broadapica,lly rounded proc,e.s.~ ,vhich is some,vhat concave
on the broad side; the edg of this process raised dist.ally 
and ventrnlly" running do,,']} to 11 ar t.he edge of cla.spe·" 

Fig. 29.-Clatl1's ph((l((ri.~ I(Cram.), resting attitude. 

while on t 'e underside t.he proeess bea.rs a fold which connects 
It with the inner sheath of clasper, the fold disappearing 
in apat'ch of very ireguJar, strongly curved, s al folds; 
the dorsa process of clasper ribbon-like on upperside, rather 
po'· ted ventrally at end and irregula.rly denticulate; bet\\reen 
this process and the harpe a rather ,conspIcuoUS fold. 

~. Eighth tergite swo en and rounded lateral y; it does not 
project dist8td over the g,eale-bearing membrane. V.gin~ll 
p]ate (fig,. 28 B) "rjth a transverse fold before vaginaL.orifice :~ 
the post.vaginal part. of 'the plate projecting distad as in the 
other species, its apical nlargin shaUo,,,ly sinuate. 
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Bab. E. HIMALAYAS (Sikkim), S. INDIA, CEYLON and the 
ANDAMAN ISLANDS. We have bred it in S. India, where it is 
very common in both open and forest-clad country. 

Egg.-Broadly ovoid; surface smooth and shining; colour 
pale grass-green. Length 2·3 mm. ; breadth l·R mm. 

Larva:-
1st instar. Head large and round; body cylindrical, horn of 

mediunl length; surface covered "\vith small tubercles, each 
bearing a clump of about five minute bifurcate hairs; 
lnain hairs a.lso present; horn covered with small tubercles, 
each bearing a forked hair; a prominent tubercle on anal 
flap behind base of horn. Colour pale yellow on emerging 
froln the egg, after feeding hright green with the tubercles 
yeI1ow, head with a yellow stripe from apex of each lobe 
t.o base of antenna, separating face from cheek, and from 
a,pex of each lobe to nape; a narrow yellow stripe from 
vertex to apex of clypeus on eaoh side of the dorsal line ; 
body "rith a narrow yel1o"\v subdorsal and subspiracular st.ripe 
on seglnents 2 to 4, the latter meeting the lower end of oblique 
stripe on 5; seven narrow, yello"\v, oblique stripes on 5 t.o II, 
extending backwards to near dorsal line of body. 2nd instar. 
Head triangular, a short process rising from apex of each lobe, 
the t,vo processes closely appressed; horn of medium length, 
bifid: the branched hairs on t.he tubercles Jess prominent; 
colour of the head and body brighter; hearl-processes red
bro'\Vll, the markings of body th~ saIne as bpfore, horn red
bro,vn "\vith the sides yellowish near base and a yello"ish
green band before tip_ 3rd instar. Little change; horn 
shorter in proportion, basal half bJ·o"\vn, ext-reme tip black 
and the rest whitish. 4th instar. Stripes on head and body 
set '\vith tubercles, the subspiracular stripe on segments 2 to 4 
a.nd the oblique stripes on 5 and I] ,vith larger tubercles than 
the rest; horn shorter than in 3rd in~tar 

f)th instar. Head very large and deep, broadly senli
elliptical in shape! each process represented by four small 
tubercles; true c]ypeus one-third length of head, the basal 
angles rounded and tumid; false clypeus just visible; labrum 
over half length of and broader than clypeus; ligula kidney
shaped, the sinus rather narro"\v; eyes 1, 2, 3, 4 and 6 nearly 
in a line, 1, 2 and 3 about t"\vo eye-diameters apart, 4 more 
tha,n t",.o diameters from 3, 6 t"yice as far froln 4 as 4 is from 3 ; 
5 level with 4 and as far from J. fiS 4 is from 3; 3 slightly 
larger thaI!- the rest. Surface of head Inoderately shining, 
covered ,,;th minute t.ubercles; (:1, line of larger tubercles 
from apex of each lobe to base of e:"tntenna; large, scat.tered 
tubercles on clypeus among the slnnJIer tubercles. Body 
thick and nearly cYlindrical. Horn reduced to ct conical 
tubercle 1 mnl. -long. Surface of body dull; a transverse 
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row of small rounded tubercles along each secondary ring; 
a subdorsal and a subspiracular stripe on segments 2 to 4 ; 
and the oblique st.ripes on 5 to 11 formed of lines of larger 
tubercles, these larger than the others, those on 11 running· 
a.cross 12 to base of horn. Horn covered \vith large tubercles; 
a.nal flap edged \vith SUlan tubercles, and small tubercles on 
shanks of fore legs; the subspiracular hairs on segment 5· 
bifid, those on 6 to 11 with eight branches spread fan-wise 
horizont.ally, that on 12 simple; supraspiracular hairs simple, 
subdorsal and dorso-lateral hairs \vanting. . 

Coloration.-Face pale greyish-blue, rest of head green; 
a narrow subdorsal stripe fron1 vertex to nape, and the larger 
tuberclcR yell O\V , smaller tubercles \vhite; labrum and ligula 
Inilky-\\rhite; basal segment of antenna pale green, other 
seglnents rose-brown; mandible pale pink, tip narro\vly 
black. Body bright yellowish-green~ venter glaucous-green; all 
tubercles yellow. Horn green; true legs deep rose-colour; 
pro legs and claspers green. Spiracles parallel-sided, the 
ends rather pointed, surface slightly depressed, central slit 
very narrow; colour soiled greenish-buff, the ends shortly 
whitish, \vith a narrow dark bro\VIl rhn, the whole lying 
on a large, smooth, green oval. 

6th instar. No change ex:cept in size. Some individuals. 
develop plum-coloured patches 011 the median segments, 
and there is also a form in which the whole body is 
canary-yellow. Length 100 mm.; breadth 18 mm.; horn 
lmm. 

Pupa.--Surface shining; head smooth; segments 2 and 3 
very superficially transversely corrugate; 4 smooth except 
for a dorsal carina; abdominal segments tumid and deeply 
pitted at front margins, otherwise smooth; ante-spiracular 
ridges on 9 to 11 in the form of six sharp ridges separated 
by deep, rounded, smooth channels four times as broad as· 
the ridges; in the (J pupa a circular mouth-shaped organ
scar on venter of 13; in the ~ pupa organ-scar on 12 heart
shaped. Spiracle of 2 a slit ,vith an oblong lobe behind it on 
the front margin of 3; the other spiracles narrow ovals with 
a raised central slit. . Cremaster a deep, short wedge, ending 
in a narrow longitudinal ridge, the surface shining and, 
excepting the ridge, deeply corrugate. Colour chestnut,. 
'\\rith the tumid front margins of abdominal segments darker 
and spiracles and cremaster black. Length 65 mm.; breadth 
ISmm. 

Habits.-The food-plants all belong to the family Legumi
nosoo, the pea fami1y. The most common is Xylia xyloMrpa 
Taub., then Pongamia glabra Vent., and more rarely .. Ptero
carpus marsupiu.m Roxb., the usual food-plant of Olanis 

VOL. V. L 
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titan. It has also been found on .J.lf illettia airol')'1trpurer.t 
Benth., Macuna pruriens DC., Dalbergia volubilis Roxb., 
all large climbers, and on Oassia fistula Linn., the Indian 
laburnum. The larva eats the cast skins after lnoulting. 
The larval growth takes about a month and a half. 

This species is even more common than G. bil·ineata, and the 
larvre are very plentiful during the monsoon months, usually 
feeding on Xylia in jungle country and on Pongamia in open 
-country. The moth never comes to light, and we have 
not observed it. feeding. We have occasionally found mot.hs 
in the jungle, but always paired. Bred females attract wild 
males readily, and ,ve have bred several series from eggs 
obtained thus. The only occasion on which we succeeded 
in getting bred pairs to ma,te ,vas when a whole brood of nearly 
200 specimens from one fema.Ie were kept together in a large 
·cage, and three or four pairs mated. The moths did not feed 
before mating, but they flew about, the males flying a great 
deal more than t.he females. The latter sat for clavs sonletimes 
without moving. The males are al,vays smaller t.han the 
females . 

.31. Clan is undulosa undulosa Moore. (Fig. 28 C-F, genitalia; 
PI. II, fig. 4, larva). 

Olanis unduwc'la, Moore, 1879 A, p. 387 (N. China, ~); Roths. & Jord., 
1903, p. 214. 

Olanis undulosa undulosa, Jordan, 1911, p. 2~9, t. 37 b; Seitz, 
1928, p. 536. 

Olanis gigantea, Rothschild, 1894 A, p. 96 (partim; Khasia Hills, 
~, ~ alia spec.). 

Imago.-6~. Underside of femora, inner side of . anterior 
tibia and tarsus,. upperside of mid- and hind tarsi and of 
antenna pink, upperside of mid-t.ibia and outer side of all 
tibire blackish; hind tibia of d' longer than, of ~ as long as, 
the first tarsal segment; spurs longer than in the other 
.species of Clanis, the short ones over ha.lf the length of the 
10ng ones, those of the apica.l pair of hind tibia not so widely 
different in length as in other species, the longer one more 
than half the length of the first t.arsal segment. Wings more 
elongate tha.n in any other species of this genus. Distal margin 
of fore wing in 6 longer, in ~ very little shorter, than the inner 
margin; the lines of lunules of the fore wing on the ,vhole 
more strongly ma.rked than in bilineata, with which the species 
has been cbnfused by Leech and Hampson; there are in some 
specimens four such lines between the cell and the post
disoal line ,\\rhich begins at the apical patch; the black area 
of the hlnd wing is more extended than in bilineata. Expanse: 
~ 118-148 mm., ~ 160 rom. 

~. The tenth t.ergite (fig. 28 D) sinuate at end, the lobes 
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curved down,vards and ppinted, with the edges irregularly 
notched; in a lateral view (fig. 28 C) the .lobe appears rather 
dilated before the apex, convex. The sternite membrana
ceous laterally; the mesial lobe is subtruncate, trapeziform, 
""ith the edges some,vhat rounded. The harpe (fig. 28 E) 
consists of a mesial ridge \vhich is deeply curved twice and 
distally raised to a flattened process, which curves basad and 
somewhat resembles the process of titan; dorsal process 
short Hud broa.d, and beset ,vith rough warts which bear each 
a, short bristle. 

~. Eighth tergite (fig. 28 F) short, broadly sinnate, the 
sinus rounded, the sides projecting, rounded. Vaginal 
orifice surrounded by t,vo folds; t.he post-vaginal plate broadly 
rounded. 

Hab. E. HIMALAYAS. We have bred it in the Khasi Hills, 
\"here eggs and ]arvre are common at an elevation of from 
4,000 to 5,000 feet in thickly ,vooded areas with heavy 
rainfall. 

Egg.-Broadly ovoid, surface smooth and shining; colour 
ivory-yello,v. Length 2·5 mm. ; breadth 2 mm. 

Larva ;-
1st instar. Head large and round, body cylindrical, of less 

-diameter than hea,d; horn straight, of medium length, the 
tip shor.tly, broadl~y bifid; on emerging from the egg head and 
body pale yello,,' and horn pale grey; after feeding head yello'w', 
body yello\\rish-green, horn reddish-brown with a \vhitish 
median ring and the tip black. 2nd ins tar . Head broadly 
t.riangular ,vit.h a process rising from the apex of each lobe, 
these processes half as long as rest of head and diverging 
from t.heir bases; horn straight, of medium length; head with 
a line of tubercles separating face from cheek; body with 
transverse ro,vs of small tubercles, one ro'v along each secondary 
ring; narrow subdorsal and subspiracular stripes of larger 
tubercles on segments 2 t.o 4, the latter stripe meeting the 
10,Yer end of the oblique st.ripe on 5; narrow oblique stripes 
formed of larger tubercles on 5 to II, extending backwards 
to near dorsal line of body, that on 11 running across 12 to 
base of horn; the head green, t.he processes red-brown, the 
line of tubercles yello,,,,; body bright green, the transverse 
ro'\\'s of tubercles white, t.he larger tubercles forming the 
stripes yellow. In the succeeding instars there is little change, 
except that the head-processes and the horn become propor
tionally shorter and the tubercles less prominent. 

5th 'instar. Head large and deep, rOlmded-triangular, dorsal 
line of vertex depressed, the processes reduced to a ~mall 
tubercle on the apex of each lobe. Surface of head ~hining ; 
.a line of large, fiat, oval tubercles running from apex of each 

L2 
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l6be to base of antenna, separating the face from the cheek,. 
down each side of the dorsal line fronl vertex to apex: of 
clypeus and down each side of clypeus; face covered with. 
large, irregularly shaped, flattened tubercles which touch each 
other; rest of head with large, rounded, scattered tubercles .. 
Body short and thick, nearly cylindrical; horn a conical' 
tubercle 1 mm. long. Surface of body duB; a tra.nsverse 
row of rather widely spaced· tubercles along each secondary" 
ring; a subspiracular stripe of larger tubercles on segments 2 t<Y 
4, meeting the lower end of the obHque stripe on 5; oblique· 
stripes formed of large tubercles on 5 to 11, the la;st running
across 12 to base of horn and along sides of horn to its tip ;. 
large scattered tubercles on anal fla.p and c]a,sper~. 

Coloration.-Head green; the stripe of large tubercles· 
separating face from cheek, and down the dorsal line, yellow; 
tubercles on rest of face steel-blue; those on rest of head 
yellow; labrum, ligula and nlandible reddish-brown. Body' 
green; the transverse rows of tubercles white, those forming 
the subspiracular stripe on 2 to 4, the oblique stripes a.nd those 
on anal flap and claRpers yellow. Horn green, the stripe or 
tubercles yellow. Legs reddish-brown, prolegs and claspers. 
green. Spiracles narrow ovals, whitish, with a broad rust
bro,vn band across the middle. Length 100 rom. ; breadt.h· 
16 mm. ; head 12·5 DIDI. high by 10 mm. broad by 5 mm. deep ;_ 
horn 1 nIffi. 

Pupa.-Very like that of a. bilineata, but can be distinguished~ 
from it by segnlents 4 to 7 having a single row of deep pits
along t.he front margin, and by having the abdomell shagreened. 
Cremaster larger than in bilineata, bent slightly upwards, the
under surface flat and finely longitudinally cha.nnelled. 
Colour a fine chestnut. 

Habits.-Food-pla.nt: Lespedeza Thompsoni Benth., family
Leguminosoo. The larva is very sluggish, and the gro"rth slow .. 
When molested it turns the face to the aggressor, the true legs
bunched together under the Dlandibles. The larva does not 
pupate soon after burying itself in the earth, but remains.
in the larval state for several months (in one case for at 
lea.st eighteen nlonths). If uncovered it is found lying in 
a torpid condition, the head bent round to touch the body 
at about segment 8 or 9 ; it then slowly straightens itself and. 
digs into the earth again. It remains in this state during the 
"rinter and then pupates, or, if allo"red to get too dry, slowly 
shrivels and dies. The moth emerges in a fortnight or three· 
weeks after pupation finally takes place. It is sluggish 
during the day, but can fly s,viftly. Eggs and larvre may be· 
found in June and July in t.he Khasi Hills. There is only 
one brood in t.he year, t,he larvre hibernating. 
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32. Clanis deucalion (Walle). (Fig" 30, ~). 

Ha8iaua (leucaliQrt. 'Yalkel\ .1856, p. 2:J7 (N. I dia,~ ~) 
Olanis deuoolioll. Butler, 1881 B, p. 15, pI. lxxxi, fig. 5 (N. I ndia.) ; 

Rotls. & Jord., 1903, p. 215: Seit:z, 1928, p . . 536. 
A.,nbulyx deucaliQ,t. Hampson, 189.2, p. 80. -

[ ntago.-J ~. In colour closely resembles undulosa, ,,,ith 
,\'hichOt agrees in the lllid .. tibia not being white above like the 
) i I d t.i ia., and in the presence of a blaek streak on underside 
(.If fore ,'''lng. Differs frolll undu,losa in ·the fore ,ving upper .. 
Hide huving three sharply marked dentate lines on disc, equi
.(Ustant from each other and froln cen .and the postdlscal, 
indistinct line ,,,hich beg"ns at the apical patrh; no pale 
fine before R3 .and no pale cost-al area. The black patch 
·on hind "~ring Inore restricted, long~l' n.t 8M2 than at R3; 
tct'vn) .. bro,,·n HeN Jes bet,,"een this pn,teh and ,apex of ,,,,,jng. 

j"ore " ,ing ess elon~aote than in 'L(,nclulosa; hind tibia as long 
as first tar,sal seglnent, a.nd t·his barely longer than 2 to 5 
together; ternlinalpair of spurs very unequal ,shorter than 
in ·und·ulosa., the long one only ha f length of first tarsal ,segment. 
Expanse: .6 104-116 lUlU. , ~ 124 .mm. 

Genital armature as in undulosa, but the ~ obes of tenth 
tergite Dlore slender, and sternite rounded 

Hab. Wand E. HIlVIAL .. ~YAS. We have bred specinlen:s 
obtained at Mussooree by (~ol. J D. Camp bel , D.S.O .. , R.E., 
at an elevation of about 7,000 feet. Rare and loc~l. 

La.rva:- ~ 

F~i1Utl instar. He,ad large, broadlY' rounded-triangular; 
a large rounded tub~rcle on apex of ·each lobe; 'clJ'Peu~ 
a"outely triangular, about one·t,hird length of head; la ru 
long and very narro,,,·. Surface of head moderately shining, 
<,overed ""ith lo,,~, rounded, shining tubercles. Body short 
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and thick, nearly cylindrical. Horn very short, thick at ba.se
a.nd tapering sharply to a blunt point. Surface of body dull ;. 
one or two transverse rows .of tubercles along each secondary 
ring, these tubercles larger and more closely set on the front 
llla.rgil1 of segment. 2; a subdorsal stripe of large tubercles on 
~ to 4 ~ a line of tubercles along each oblique stripe, those on 
the stripes of 5 to 9 of equal size, those on the stripe of 10· 
very small, and those on the stripe of 11 larger than those· 
on the stripes of ~) to 9. Horn covered ,vith pointed tubercles; 
a line of tubercles at base of ankle of proleg. 

Coloration.-Head bright green with the shining tubercles. 
yeno",; a broad bright blue stripe from the apex of each lobe 
to the base of antenna, separating face from oheek; labrum 
translucent yello,v, ligula and base of mandible yello,v, 
tip of mandible black; basal segment of ant.enna yello,v7. 

the remaining segments pale chestnut; eyes black. Body 
pa.le green, the tubercles yello\v; the oblique stripes narrow, 
yel1o\\'ish-green, each crossing t"ro segments and reaching 
nearly to the dorsal line, the tubercles on the stripes yello,v. 
Horn green \vith green tubercles; true legs pale flesh-colour, 
a reddish ring at the base of each and the end-segment reddish; 
prolegs and claspers green, the tubercles at base of ankles 
cheRt.nut, feet. pale reddish. bro,Vll. Spiracles oval:- reddish 
,,,,ith a ,vhite stripe do,vn ec"tch side of the central slit. 

There is anot.her fornl of the caterpillar in ,vhich t.he ground-· 
colour is yellow instead of green, with a triangle of pale purple· 
above each oblique stripe; a broad, pale purple, subspiracular 
stripe crossed by the oblique stripes. Length 100 mm. 

Pu.pa.-Very Inuch like that of undulosa. . 
Habit8.-Food-plant: Robinia pseudo-acacia Linn., family· 

Leguminosre. The habits are similar to those of 'llndulol~a· .. 
Hibernates in the larval state, the moths elnerging in tho
spring t\\ro or three ,veeks after pupation takes place. The 
species is rare, and there are very fe\v imagos in eollectiolls. 
We have two specinlens \\Thich were caught sitting on a. 
"rhite-"yashed ,vall at Simla, so this species appea.rs to be 
attra.cted by light. 

33. Clanis bilineata bilineata (Walk.). (Fig. 31 A-E, genitalia;. 
PI. II, figs. 5, 6, larva). 

Basiana bilineata, Walker, 1866, p. 1857 (Darjeeling). 
Clanis I,ilineata, Butler, 1881 B, p. 14, pI. lxxxi, fig. 4 (Darjeeling) ;. 

Roths. & Jord., 1903, p. 213 (part.). 
A'n1;buiyx bilineata, Hampson, 1892, p. 80. 
(flarli.~ bilineata bilineata, Jordan, 1911, p. 239, t. 37 c; Seitzr 

W28, p. 537. 

11nago.-6~. Mid- and hind tibire ,,,,hite above; the latter" 
in 6 as long as, in ~ 2 mm. longer tha.n, first ta.rsal segment ; 
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spurs very unequal, short one less than half the length of tIle 
long ones, t.hese not quite half the length of first tarsal segI?-ent. 
:Fore wing 'll1zder8'ide ,vith black streak behind cell, hmder 
Juargin in d' about as long as, in ~ 4 to 6 mm. longe: t!lan, 
distal nlargin: the pale costal area on fore \ving above dIstInct. 
J~'.rpa1U;l(! : J 94-136 nInl., 9 112-150 mnl. . 

d' Tenth abdominal tergite (fig. 31 A, B) very ?iiferent 
froln that of all the other species, its apical half bemg; very 
strongly narro"red '\Tith the apex not sinHa,tc; undersIde of 
this nnrro,v portion strongly chitinized, having the appearance 

~ 
__ h_'- - '. A. 

- - , 
~ ., 

Fig. 31.-Clanis bilineata ('Valk.). Genitalia. 
A, ~, 10th tergite, lateral aspect; B, ~, 10th segment, ventral aspect 

(x.t, 10th tergite; X.V, 10th sternite)·; C, 6, harpe (em, submesial 
ridge; pb, basal proce3s; pdb, dorsal-basal process; pv, ventral 
process) ; D, ~, vaginal plate; E, Q, yaginal plate and 8th tergite, 
lateral aspect (VIII, IX, x, tergites; v, vaginal orifice). 

as if the sides of the tergite, instead of being spread out laterad, 
were bent dOWIl\Vards and had become fused to~ether in the 
mesia.lline; tip of the tergite curved ventrad, forming a hook 
which is vertica.lly thicker (side-view) than in the allied 
species, owing to the under surface slanting from ea~h side 
to,vards the raised mesial line ; sternite also very relnarkable, 
being produced into two long processes. The ha:-rpe (fig. 31 C), 



152 SPHINGIDlE. 

·cbnsists of a ventral triangular ridge which is subvertical upon 
the plane of the clasper and covered for the greater part with 
·small scales; the subnlesial ridge basally produced into a com
pressed process, while it fades away distal1y into the vermicular 
folding of the clasper; the dorso-basal process slender, 
curved, apically dilated, and here beset with bristle-bearing 
t.ubercles. 

~. Eighth tergite (fig. 31 E) very different from that of the 
·ot.her species in being deeply divided by a narrow sinus, the 
t"vo lobes more or less not.ched or irregularly emarginate. 
Vaginal plate (fig. 31 D) also characteristic; the vaginal 
·orifice mesial, surrounded proximally and laterally by a fold, 
-at each side of the orifice a groove bordered by a fold; post
vaginal plate very broadly rounded, alnlost truncate, extremely 
feebly emarginate mesially. 

Bab. E. HIMALAYAS and S. INDIA, extending to S. China and 
Japan. We have bred the species in S. India, where it is 
found commonly in bot.h forest and open country, usually 
near water. 

Egg.-Indistinguishable froln that of C. phalaris. 
Larva :-
Final i'tlA~ta.r. Head large and heavy, semi-elliptical in shape, 

vert.ex rounded; true clypeus SOlan, apex acute, basal angles, 
rounded a.nd -tumid; labrum and ligula similar in shape to 
those of C. phalaris; eyes a.rranged as in phalaris. Surface 
·of head moderately shining, covered ,vith small, low, smooth, 
rounded tubercles; a line of larger tubercles from apex of each 
lobe to base of antemla, and parallel lines of tubercles on cheek. 
Body similar in shape to that of phalaris but more slender. 
Horn short but "Tell developed, thick at base, tapering sharply 

,to a blunt point, slightly dOWll-curved. Surface of body dull ; 
a transverse ro\v of small, low tubercles along each secondary 
ring; a dorso-Iateral andasubspiracular line oflargertubercJes 
·on segments 2 to 4, the lat,ter joining the lo,ver end of the 
oblique stripe on 5; a line of Jarge tubercles forming each 
·oblique stripe, those forming the oblique stripes on 5 and II 
la,rger H.nd more sharply pointed than the rest, the latter 
running across 12 to base of horn; horn covered densely 

. ,vith small tubercles, and larger tubercles on a.nal fla.p a.nd 
claspers. 

Coloration.-Head glaucous-green, the tubercles yellow; 
labrum watery ,vhite; ligula pinkish; basal segment of 
antelUla dirty ,vhite, other segments brownish; Inandible 
pinkish, tip blackish; eyes dark broWll. Body grass-green 
with ~ glaucous t.inge, tubercles yello"\\r. Horn green with the 
tubercleG yello,"·. Spiracles large, flush, parallel-sided, ends 
broadly rounded, colour yello,vish-green. Length 100 mm. ; 
breadth 15 mIn. ; horn 6 mnl. 
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Pupa.-Large and slender; length. froln front of pupa, to 
end of wing-cases more than rest of pupa; frons broadly 
visible from below; antenna shorter than fore leg; often 
a distinct coxal piece. Surface shining; frons shallowly 
rugose-corrugate, base of tongue luinutely transverse-corru
gate; costa and veins of wing obscurely beaded; segment 4 
pitted; strong antespiracular ridges on 9 to 11; a very 
snlall :-;piracle visible on 5. Cremaster \vedge-shaped, up
turned., the lower edge of base touching clasper-scars on 14 ; 
its surface very rugose and corrugate, excepting the narro\v 
longitudinal ridge at the end, "\\rhich is ~lnooth and shining. 
Colour bright ehestnut, bevels of 1110vable seglnents paler, 
spiracles and creUHtster black. Length 57 111m.; breadth 
22 mnI. 

Habits .-Food-plant.s : Pongamia glabra 'Tent., .il! illeUia 
atropurpl.£rea Benth. and Pterocarpus marsupiu'm Roxb., 
in India; jJ;['ucuna Adans. and P'ue1"aria DC. in China, all of 
the fanIily Leguminosoo. ~rhc full-fed larvre are usually found 
at the ends of branches froln 10 to 20 feet froln the ground; 
in the resting position the front part of the body is raised 
from the surface, the head bo\ved and the true legs bunchp-d 
t.ogether-the characteristic position for the whole genu~. 
We once succeeded in getting a pair of lnoths to lnate in 
captivity. 

34. Clanis titan titan Roths. & Jord. (Fig. 28 G-J, genitalia; 
PI. II, fig. ll~ pupa, fig. 12, larva). 

Clanis titan, Roths. & Jord., 190:~, p. 218 (Khasi Hills, 6; Sikkitn, 
~) ; Manson, 1921, p. 746. 

Clan-is tita.1t titan, Seitz, 1928, p. 537, t. 66 c. 
A·m,bulyx phalaris. Hampson, 1892, p. 79 (nOll Cram.). 
Clanis yigantea, Rothschild, 1894.A., p. 96 (S?, not 6; Sikklll1). 

Imago.-o~. Mid- and hind tibire ,vhite above (in ph.alaris 
the mid-t.ibia not white), the latter as long as (6'), or (~) 1 mnl. 
longer than, first tarsal segment; short spurs barely one-third 
of the long ones, little longer than the tibia is broad. Scaling 
of antenna pale pink; frons and end of paJpus very little darker 
than sides of occiput. Fore wing: distal nlargin about 1 nlnl. 
shorter than internal one in d, 7 mm. in ~; chestnut, paler 
and some"rhat pinkish to\\rards base, a large vinaceous-cinna
lnon patch expanded between costal margin and R3, extended 
to distal margin bet,"·een sea and Rl, not between SCa and R2 
as in phalaris; the transverse lines not dentate; a broad 
sUbbasal line about 5 111m. froln base of M2, distinct, another 
almost parallel ,vit.h it a little distal of M2, indistinct, ~onle 
traces of lines between this and internal angle; within the 
pale area a large bro\\rn patch or cloud, representing t,vo lines, 
situated upon the subcosta.l fork; anot.her line bet\veel1 this 
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cloud and the apical patch. Hind wing upperside as in. 
phalaris, but the basal area darker chestnut. Underside as 
in phalaris, the transverse lines of fore wing less distinct; 
middle line of hind '\ving close to proximal line, the interspace 
pa.rtly filled up '\vith scaling of the same colour as the lines. 
Expanse: 3 128-132 mnl., ~ 128-148 mm. 

<5. Tenth abdoluinal tergite (fig. 28 G, H) very broad, 
apex very broadly but not deeply sinuate, the two lobes slender,. 
strong, pointed, curved dow n\\'ard , forming a hook; sternite 
rounded. The harpe (fig. 28 I) consists of a curved subventral 
ridge, distally produced into a broad, strongly chitinized flap, 
,vith irregular teeth at the edge, the flap curving proximad; 
the dorsal process of clasper short and very broad, and bears 
scarcely any setiferous tubercles, the fe"," bristles at its edge 
being nearly all inserted in the usual ,yay in punctures; the 
interspace bet,,"een harpe and dorsal process filled up with 
very high and very thin lamellre of the inner luembrane of the 
clasper; ventral edge of clasper clothed '\vith short bristles. 

~. The eighth abdominal tergite strongly chitinized, long, 
very feebly bi-elnarginate, project.ing, the angles strongly 
rounded, the sides convex. Vaginal plate (fig. 28 J) short, 
a short curved ridge in front and at sides of orifice, post
vaginal part of plate truncate, ,vith the angles strongly rounded 
a.nd the sides slanting. 

Bab. E. HIMALAYAS (Sikkim; Kllasi Hills), S. INDIA (North 
Kanara Dist.rict) and BURMA. We have bred it in the North 
Kanara District, where it is scarce and local, larvm being 
found only in forests ,vith rainfall of over 100 inches and 
up to 1,000 feet elevation. 

Larva :-
F1:nal instate Head large and deep, broadly semi-elliptical in 

shape; true clypeus less than one-third length of head, 
basal angles tumid; fa.lse clypeus showing as a narro,v strip 
near basal angles of true clypeus, widening up,vards, apex 
acute; labrunl one-quarter length of clypeus, not as broad 
as clypeus; ligula longer than labrulll but not so broad, 
kidney-shaped; eyes very small, nos. 2, 3, 4 and 6 nearly 
in a straight line, 3 one eye-dianleter from 2, 4 two diameters 
fronl 3, 6 four dialneters from 4; 5 two diameters from 4-
and five diameters frolll 6. Surface of l1ead moderately 
shining, superficially, coarsely corrugate and set with small, 
hemispherical, shining, setiferouA tubercles and scattered, 
still slllalIe-r tubercles; clypeus coarsely, transversely corru
gate. Body stout. and nearly cylindrical. Horn a conical 
tubeT'Jle about 1 nun. long. Surface of body dull; a transverse 
ro,," of emaIl tubercles along each secondary ring; a transverse 
ro,v of larger tubercles along the front margin of segment 2 ; 
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n subdorsal and 8, subspiracular stripe, fornled of large tubercl~s 
on 2 to 5, the latter joining the lower end of the oblique 
stripe on 5; oblique stripes fornled of large tubercles on 
5 to I], each running baek to near the dorsal line, that on 
I] running across 12 to base of horn, and forIned of larger 
tuhercles than the rest; large t.ubercles on horn, anal flap' 
and cla.~p~rs. 

(~oloration.-Head glaucous bluish-green, the tubercles· 
,,'hit.i8h ~ labruru a.nd ligula glassy-,vhite; antenna whitish; 
lnandible pale pink, the t.ip shortly black. Body pale green 
or dnrl< yello'vi~h-green, the sn1all tubercles \vhite, the large 
on(\s fornling the stripes yello,,,,, those on anal flap and claspers. 
rose-coloured. Horn green; true legs pink, the outer sides 
dark brO"~l; prolegs and claspers gree.n; venter glaucous-, 
green. Spiracles broa.dly oval. bluish-green with a narrow· 
oval, depressed, central longitudinal area green. Length 
110 Inn1. ; breadth 15 mm.; head 12 nlm. long by 10 mm. 
broad.; horn 1 nlm. 

P'upa.-Surface shining, head smooth, segment 2 and wing
eases superficially, transversely, coarsely corrugate; segment 4 
slnooth; front margins of 5 to 12 slightly tunlid and coarsely 
pitted except on venter; ante-spiracular ridges on 9 t.o 11 in 
the form of six: narro,y, parallel ridges, separated by channels .. 
Spiracle of 2 covered by a short, rounded lobe, sunken behind, 
raised in front, projecting fronl the front margin of 3 into a 
corresponding concave emargina.t.ion of the hind margin 
of 2, the ,vhole dull and minutely shagreened; the remaining 
spiracles narro"'ly oval, fiat, raised, with a narro\\r, shining' 
rinl. Cremaster wedge-shaped, short, surface very .coarsely 
rugose and ending in a narrow, shining, longitudinal ridge. 
Colour chestnut, t.he tunlidities at the front margins of the 
abdoluinal segluents, spiracles and cremaster black. Length 
68 mm. ; breadth 18 111ll1. 

Habits.-Food-pla,nt: Pte1°ocarpus marsup'ium Roxb., a 
large tree of the falnily Leguminos~. The larva may pupate 
in a month or so, but frequently lies up as a larva for eight 
lnonths or more, and may even come to the surface again and 
pupate there. The pupa, if touched, "rriggles and makes 
a. slight hissing noise (by rubbing the ante-spiracular ridges 
against an opposing surface '?). We have never knolvn 'the 
1110th to come to light nor have \ve ever come across it in the 
,vild state. The captive felnales have never attracted a ,vild 
nlale, though often exposed in the hope of their doing so. 
The bred moths ,vhich emerged soon after pupation were paler· 
in colour than those ,,~hich elnerged after a long perio(l 
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Genus LEUCOPHLEBIA Westwood. (Fig. 32). 
'\Vestwood, 18~J.8, p. 4-6; Roths. & J ord., 1903, p. 229; id., 1907, 

p. 48: Jordan, 191], p. 239. 

Genotype: lineata West,v. 
I'lnago.-The moths can be distinguished from others of the 

fa.lUily in India by the fore wing upperside being pink ,vith 
.a. Inaizc-yell 0"''' longitudinal streak. 

"' ~~. Tongue short and weak, naked or scaled. Pilifer 
"ith bristles. Antenna strongly compressed in 6 (inclusive 
·of distal segments), deeply grooved, dilated above the groove~, 
outline crenate in dorsal view, penultimate segment about a.s 
long as high, la,st one triangular, about t.hree times as long as 
ba,sally high, or the a.ntenna pectinate; in ~ slightly pris
lnatical, scarcely grooved, ,vithout distinctly prolonged 
seria.ted cilia" broader than high in trans-section, distal 
.segments sOlne,,"hat flattened ventrally. No eyelashes. Palpus 

A 

Fig. 32.-.-\., Lcucophlebia linea-ta "\Yestvl., i!. 
B, L. lineata, ~, vaginal plate. 

luuch la.rger in 0 than in ~ ~ joint not open. Abdonlinal 
tergites spinose, at least. a.t the edges. Tibire sp'inose; t,yO 
})airs of spurs to hind t.ibia., longer terlninal spur about one
t.hird the length of the first ta,rsal segment; pulvillus and 
paronychiunl pre~fJent, but t.he lobes of t.he latter short ;'1nd 
slender, t.he ventral lobes longer than the lateral ones, ,vhich 
a.re almost obsolete. Distal margin of "rings entire, apex of 
fore '\\ying point.ed, but not produced, hinder angle completely 
rounded; D2 of hind '\\ing in or nea.r cent.re, seldom far belo,v 
·centre. Clasper ,vithout frict.ion-scales; penis-sheath ,vithout 
armature " (l~ot,hs. &. Jord., 1903, p. 230). 

Egg.-Elo'lgate-ovoid, surface smooth and shining, colour 
lla.le yello,v. 
LQ,r~a.-Head triangular, body nearly cylindrical, horn short 

and st.raight ; surface duB covered ,vith small tubercles; colour 
.green or brick-red ,vith longitudina.l but no obliq ll.e stripes. 

Pupa (of lineata.).-Bro,vn-ochreous in colour, surface smooth 
.and shining. 
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Habits.-The larvre feed 011 grasses, falnily Gr amine 00 , 

which do not form the food-plant. of any other sphingid cater
pillar. They have the same peculiar habit as those of the 
genera Clan is and Clanidopsis of remaining in the larval state 
for long periods after they have buried themselves, and are 
very difficult to breed. The moths rest with the wings held 
st.eeply penthouse-\vise. 

Hab. Oriental and Aethiopian, \vith t\yO Indian species. 

1(ey to the Species. 

Imagines. 
Fore ~Ying upperRide \vith one broad, longi- [po 159. 

tudinal maize-yellow streak. . L. eJlbittens \Valker, 
Fore wing upperside \vit.h a broad upper and a 

narro\v lower, longitudinal maize-yellow [po 157 r 
streak L. h:neata. \Vest.w., 

Larvce. 
Head very pale green \vith a rose-coloured [po 158 r 

cheek-st,ripe . L. lineat-a'Vestw., 
Head glaucous-green or rose-coloured -with no fp. 160. 

cheek-stripe L. em,ittens Walker, 

The pupa of emiften.~ is not knO\VIl, so no key to the pupre
can be made. 

35. Leucophlebia lineata West,,~. (Fig. 32 A, imago; B, geni
talia; PI. II, figs. 13, 14, larva., fig. 15, pupa). 

Leucophlebia lineala, Westwood, 1848, p. 46, pI. xxii, fig. 2 (¥) 
(Cent. India; Assam. etc.); Moore, 1865, p. 793 (Bengal); 
Butler, 1877 A, p. 594 (Nepal; Java); Hampson, 1892, p. 74 ... 
fig. 46 (<3'); Rot.hs. & Jord., 1903, p. 230; Jordan, 1911, p. 240, 
t. 37 c; Seitz, 1928, p. 537; Mell, 1922, p. 121, pI. iv, fig. 16, 
pI. xxiv, fig. 8 (larva), pI. xvi, figs. 23, 24 (pupa), pI. xxi,,', fig. 9 (0'). 

Leucophlebia 1'osacea, Butler, 1875, p. 15, pI. ii, fig. 4 (d') (Coimbatore);. 
Moore, 1882, p. 10, pI. lxxx, fig. 3. 

Imago.-O'~. Palpus and frons brown; antelma ochreous; 
vertex of head and sides of thorax: and abdomen pale pink ; 
a brownish-ochreous stripe on vertex of thorax and abdomen. 
Fore wing bright pink; a yellow stripe from the base of the 
cell to apex, widest beyond the cell; a short narrow yellow 
streak in the interno-median interspace from the base; veins 
M2, Ml and Rl white, with some diffused fuscous below them. 
Hind 'ving tawny. Cilia yello",ish-"rhite. Expanse: 0' 64-
76 mm., ~ 75-82 mm. 

~. Tenth tergite gradually narrowed to the end, longitu
dinally impressed, the strongly chitinized lateral edges some
what elevated, apex truncate; sternite with a broad, rounded, 
mesial lobe. Clasper sole-shaped, apex evenly rounded, harpe
without distinct processes and ridges; basi-dorsal tuberculate 
process of clasper short.. 
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~. Eighth tergite rounded-truncate, the angles rounded. 
Vaginal plate (fig. 32 B) not strongly chitinized, not scaled, 
posterior part truncate, with the sides oblique; edges of 
orifice somewhat raised; no processes. 

Hab. Wand E. HIMALAYAS, S~ INDIA and CEYLON, also in 
'·China, l\1:ala,ya and the Philippines. We have bred the species 
in S. India, ,vhere it is very common in some seasons. 

Egg.-Shortly oval in shape; surface smooth and shining; 
colour pale yellow or yellowish-white. Length ]·6 mm.; 
breadth 1 mm. ; height 1 mrn. 

Larva :-
1st instar. Head round, without processes; horn straight 

.and very short; colour yello,vish. 2nd instar. Head trian
gular, \\rith very short, blunt processes; horn longer; colour 
green. 3rd instar. Horn a.bout the same length, shorter in 
proportion to the size of the body; colour green. 4th i,ltstar. 
Not recorded. 

5th instar. Head triangular, vertex rounded, ,vithout 
proc~sses, much higher than segment 2. Surface of the head 
·duB, covered with small tubercles. Body long and thin, 
nearly cylindrica.l, surface dun ~ prolegs and claspers snlall. 
Horn short, straight, thick at the base and tapering sha.rply 
to a point. The secondary rings of the body clea.rly defined, 
·each ring ,vith a transverse row of small tubercles; a dorso
lateral stripe, forlned of a la.rger pointed tubercle on each 
ring, from the front lllargin of segment 2 to the base of the 
horn. Horn, a.nal flap and claspers set with small tubercles. 

Coloration.-Head very pale green; a rose-coloured 
cheek-stripe, broad at the base of the antenna and narrowillg 
upwards to a point below the vertex; the tubercles white. 
Body grass-green or brick-red, the tubercles white; the 
dorso-Iat.eral line of larger tubercles rising from a broad \vhite 
·dorso-Iateral stripe. Horn brick-red in both colour-forms, 
"\\'ith a ,vhite stripe froln base to tip in continuation of the 
dorso-Iateral stripe ; t.he true legs rose-coloured in both forms ; 
prolegs a.nd claspers green in the gTeen form, rose-coloured in 
the brick-red form. Spiracles flush, oval, pale yellow, "'ith 
the central slit bro,vD. Length 75 mnl.; breadth 7·5 Inm. ; 
the head 6·5 mm. high; horn 5 mm. 

Pupa.-The shape as figured (PI. II, fig. 15), the head rather 
small, dorsal line of thorax rising sharply; tongue the sanle 
length as fore leg, strongly na.rrowed distally; antenna shorter 
than fore leg; the fore leg broad, t.he mid-leg l1arro,v ; coxal 
piece just visible. Surface smooth and shining; legs and 
veins of wings not prominent; front margins of abdominal 
segnlents lninutely pitted; ante-spiracular ridges on segments 9 
and 10. Crelnaster ,,,ith the base broad, narrowing suddenly 
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to a simple point. Colour brownish-ochreous, the head antl 
segments 13 and 14 rusty-red, spiracles an.d cremaster black. 
Length 35 mn1. ; breadth 9 mID. 

Habits.-Eggs laid singly on both sides of leaves of Sac
charu1n Linn. (suga.r-cane) and other coarse grasses, all of the 
family Gramine:p. The larva lies along the midrib of a leaf 
or along the steIll, and is difficult to detect. Pupation in 
a cell Imderground, but the larva frequently fails to pupate 
after burying itself in the earth, or remains for lnonths in the· 
larval sta.te before pupating, the moth emerging soon after 
pupation finally takes place. The moth sits ,vith the "rings 
held steeply penthouse-,vise, unlike others of the subfamily 
,vhich (except L. e1uittens) hold thenl horizontal. It comes to 
light freely, but is never caught feeding on fio"rers, as the 
tongue is "peak a.nd functionless. 

36. Leucophlebia emittens Walk. CPl. II, fig. 16, larva). 
Le'ltcophleb'ia em,ittens, 'Yalker, 1866, p. 1858 (Hindostan); Hanlp

son, 1892, p. 75,; Jordan, 1911, p. 240; Seitz, 19:28, p. 537, 
t. 62 c; Manson, 1921, pp. 746-747. 

Leucophlebia bicolor, Butler, 1875, p. 16, pI. ii, fig. 5 (Alnlorah) ; 
id., 1877 A, p. 595 ; Moore, 187~l B, p. 7: Butler, 1881 B, p. II, 
pI. lxxx, fig. 6; Swinhoe, 1886, p. 435 (Mho\v). 

Leucophlebia. danl,ascena. Butler, 1875, p. 392 (~ikkim); id., 1877 A, 
p. 639; id., 1881 B, p. 11, pI. lxxx, fig. 7. 

I mago.-CS ~. Differs from lineata in the palpus and frons being 
pink; fore 'ving with the yello,v streak broader and extending 
below the cell; veins Ml and Rl yellov.r, \vithout fuscous 
below them; outer margin of hind 'ring na.rrowly pink; 
thorax \vith a naITO\" ta'vny streak on vertex. Expanse: 
<! 50-56 mnl., ~ 60 lum. 

<!. Tenth tergite lllore abruptly narrov.red t.han in lineata, 
apex somev.rhat sinuate; lobe of sternite broad, shallowly 
sinuate at the sides and apex, the strongly rounded apical 
angles being a little produced distad and laterad, the segment 
reminding one of that of Clanis euroa. Clasper and harpe 
.essentially as in lineata. 

Bab. W HIMALAYAS, S. INDIA and BURMA. We have bred 
the species in S. India from the egg to the full-fed larva, but 
have never succeeded in obtaining a pupa. In S. India the 
species is found in open grass-land above 1,500 feet elevation 
.and with rainfall not exceeding about 50 inches a year. In 
some seasons the caterpillars appear in immenae numbers 
in the down-lire country round Belgaum, east of the Western 
Ghats, and do great damage to the grass-crop. It is rare on 
the coast, and also in some seasons round Belgaum. 

Egg.-Elongate-ovoid; surface smooth and shining; colour 
green. 
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Larva:-
Fina.l insiar. Head triangular, vertex rounded but more 

pointed than in lineata, higher than segment 2; clypeus small ; 
ligula kidney-shaped. Surface of head moderately shining. 
Body tapering slightly from 7 frontad. Horn short, straight, 
thick at ba.se, tapering .sharply to a blunt point; prolegs and 
claspers small. Surface of bod~)T dull; a transverse ro,v of 
snlall tubercles along each secondary ring; a dorso-lateral line 
of la,rger b1untly-pointed tubercles from front margin of seg
Dlent 2 to base of horn. Horn covered with small tubercles. 

Coloration.-Head glaucous-green, the tubercles white; 
ligula whitish; antenna pink. Body grass-green; a bluish
green dorsal stripe flanked on each side by a narrow yello"r 
stripe; a, narrow white dorso-Iateral stripe on which the dorso
lateral line of tubercles lies, edg~d above with dark brown, the 
tubercles ,vhite; a yello,vish-green subspiracula.r stripe, also 
edged above by da.rk brown. Horn rose-brown; legs, prolegs, 
a.nal flap and claspers rose-coloured. The area between the 
dorso-lateral and subspiracular stripes sometimes suffused with 
rose-bro,vl1, the legs, prolegs and middle of venter then 
suffused -with pink. Spiracles oval, flush, colour yellowish. 
Length 55 mm.; breadth 5 mnl.; horn 3 mm. 

In t.he earlier insta.rs the head is elongate-triangular, with 
a long process on the apex of each lobe; horn long and straight; 
head and horn rose-colour, body green. 

Pupa.-Not known. 
Habits.-Eggs laid singly on the underside of blades of grass, 

family Graminero, all the more coarse species of which appear 
to form its food-plant. The larvoo, when small, lie with the 
body straight along the midrib of a leaf and close to it, 
the long head-processes direct.ed forwards. When mature 
they clasp the stalk ,vhen feeding, but retire to rest near the 
ground, "rith t,he head downwards. We never succeeded in 
inducing them to pupate. They stopped feeding and burrowed 
into the earth in a normal manner, but, instead of making 
a cell and pupating, they came to the surface again, then 
gradually shrivelled up and died. The moths come freely 
to light from about 8 P.M. They rest ,vith the wings held 
steeply penthouse-,vise, as in lineata. 

Genus POLYPTYCHUS Hiibller. (Fig. 33). 
Hubner} 1822, p. 141 (part.); Roths. &. Jord., 1903, p. :!32; id.~ 

1907, p. 49; Jordan, 1911, p. 240. 
P8eudo8'11l,e1''l~nthu8, Butler, 1877 A, p. 593. 

GenQtype: dentatu8 CraDl. 
lmago.-Grey, with dark oblique IUles on fore wing. 
" cr~. Joint of first a,nd second palpal segments more or 
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less open; tibire all spinose ; two pairs of spurs to hind tibia ~ 
pulvillus, paronychium, frenulum and retin~culum present. 

"Closely allied to Glanis, distinguishable by the open 
joint of the palpus, or a very weak tongue, or a scalloped 
distal margin of the wing, or the absence of spinules from 
the abdominal tergites (excepting edges) "(Roths. & 
Jord., 1903, p. 233). 

In the two species which occur in In~a "the tongue is 
very thin and short, not reaching the end of the fore-coxa, 
yellowish-buff, not visible between the palpi if rolled in. 

Fig. 33.-Polyptychus Hiibn. Genitalia. 

A, P. trilineatus luteatus Roths. & J ord., ~, lOth tergite, dorsal aspect; 
B, end of clasper; 0, harpe (pdr and pdl, submesial processes; 
pv, ventral process). D, P. t'Nilineatus undatus Roths. & Jord.~ 
sexual armature, ~, lateral view, left clasper removed (A, anus; 
n, process between clasper and lOth sternite; P, penis; pdl, lateral 
process of right harpe; pdr, process of left clasper; pv, process. 
of harpe; Vd, dorsal lobe of clasper; Vv, ventral lobe of clasper; 
x. t, 10th tergite; x. v, sternite) ; E, ~, 10th tergite, dorsal aspect; 
F, ~, vaginal plate (avp, ante-vaginal plate; pvp, post-vaginal plate; 
v, vaginal orifice). G, P. dentatus (Cram.),~, 10th tergite, florsal 
aspect; H, clasper and harpe (pm, submesial process of harpe; 
pv, ventral process of harpe; v, clasper); I, ~, vaginal plate; (avp~ 
ante-vaginal plate; pvp, post-vaginal plate; v, vaginal orifice). 

VOL.V. M 
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,Joint between palpal segments 1 and 2 not open; palpus 
smaller in ~ than in ~. Antennm grooved in both species. 
Spurs not spinose. Distal margin of fore wing more or less 
scalloped or uneven, no black dot at base; cross-veins of 
hind wing very oblique, lower angle of cell acute. Abdominal 
tergites ,vith weak spines allover, the spines denser and 
,stronger at the apical margins. Penis-sheath without armature, 
·clasper and eighth tergite without friction-scales" (Roths. & 
,Jord., 1903, p. 236). 

Egg.-Broadly ovoid, surface smooth and shining, colour 
'green. Length 3 mm.; breadth 2·5 mm.; height 2 mm. 

Larva.-Head large, round in 1st instar, triangular with 
apical processes in 2nd to 5th instars, rounded-triangular in 
final instar; body stout; horn straight or down-curved. 
Surface covered with pointed tubercles, and a dorso-Iateral 
line of larger tubercles from segment 2 to horn. Colour green, 
,vith some individuals developing red-brown or purple-brown 
patches. 

Pupa.-Of ordinary sphingid shape, surface smooth and 
shining; tongue Inuch shorter, and antenna slightly shorter 
than fore leg; a coxal piece and ante-spiracular ridges present ; 
colour chestnut. 

Habits.-The food-plants belong to the family Boraginere. 
The young larva eats the egg-shell, and then makes its first 
change of skin before eating any of the food-plant. Pupation 
in a cell underground. The moths seldom come to light and 
\\re have never seen them feeding. 

Bab. Aethiopian and Oriental Regions; six Indian species 
and subspecies are known. 

Key to the S.pecies. 
Imagines. 

J. Post-discal line of fore \ving straight .. . 
Post-eliscal line of fore wing curved distad 

behind R2 . 
2. Dentate line bet\veen two outer lines of fore 

wing obscure or absent 
Dentate line distinct 

3. Body and wings pale \vith grey bloom 
4. Anal tergite short 

Anal tergite long. .. . .. 
5. Body and "rings cinnanlon-isabella or 

cinereons-grey ; distal margin of fore "ring 
not scalloped, convex in middle. 

Body and. wings olive mummy-brown with 
a pinkisb flush .. . . 

'6. Apical teeth of harpe very unequal in 
lp-ngth . . 

Apical teeth almost of equal length 

P. dentatu8 (Cramer), 
[po 169. 

3. 
5. 
4. [po 163. 
P. t. so'nantilis Jordan, 
P. t. trilineatu8 Moore, 

[po 167. 
[Jord., p. 163. 

P. t. luteat'lt8 Roths. & 

6. 
[Jord., p. 168. 

P. t. undatus Roths. & 
P.t. rnincopicu,s Jordan, 

[po 168. 
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Larvre. 
Spiracles with a black slit bordered on each 

side with pinkish-white, the whole with [po 165. 
a. narrow yellow rim. . P. t. 80nanthis Jordan, 

Spiracles pale violet or reddish, the central [po 170. 
slit white edged with black P. dentatus (Cramer), 

The' larvre of the renlaining subspecies are unknown or 
'undeHcribed, and the pupre of P. dentutus and P. t. sonanthis 
Tesemble each other 80 closely that ,ve are unable to give a key . 

. 37 a. Polyptychus trilineatus luteatus Roths. & J ord. (Fig 33 
.. :\-C, genitalia). 

Pol.llptyc/tu.'1 trilineatu8 luteatus, Roths. & Jord., 1903, p. 237, 
pI. xxv, fig. 4, pI. xxxiv, figs. 8, 10 (genitalia) (Ceylon); Seitz, 
19:?8, p. 537. 

Ifnago.-O~. Body and ,vings cinnamon-isabella colour, or 
·cinereous-grey. l\iarkings as in P. t. undatus, but the dentate 
line bet,veen the discal and post-discal lines of fore wing 
nearly as distinct' as in dentatu8. The distal margin of the 
fore 'ving not scalloped, convex in middle. 

3. Tenth abdominal tergite (fig. 33 A) n1.uch shorter than 
in undatus, the sternite higher, more strongly chitinized, the 
distal edge slightly bisinuate, ,vith a short, narrow, mesial lobe. 
C1asper divided into a dorsal and ventral lobe (fig. 33 B, C), 
but the incision not so deep as in undatus, and the lobes 
differently shaped; the ventral one especially disagreeing 
in being rounded and provided before the end with a transverse 
fold ,vhich inclines apicad and gives the lobe the appeara.nce 
-of being tr~nsversely cleft; the ventral unpaired process 
common to the t,vo harpes apically bent towards the right 
side. 

~. The eighth tergite has no special armature on the dorsal 
surface, the pyramidal cone of undatus being represented by 
a mere s,velling. 

Hab. CEYLON. Very ra,re, and early stages unkno,vn. 

37 b. Polyptychus trilineatus sonanthis Jordan. (PI. II, 
fig. 17, larva). 

Polyptychu8 trilineatus sonanthis, Jordan, 1930, p. 2 (North 
Kanara: Karwar). 

Imago.-o~. The variqus local forms of P. trilineatus 
resenlble P. dentatus, but are easily distinguished froUl dentatu8 
by the post-discal line of the fore wing not being straight but 
curving distad behind R2. The following characters are @Om
mOD to all the subspecies :-

Fore wing ,vith a st.raight transverse dark line in basal 
M2 
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,fourth, followed by a rather irregular line, on the disc two 
lines "rhich run about parallel with the outer margin, the 
inner one straight, the outer one curved as stated above. 
Hind wing with faint discal line and a bluish-grey spot at 
anal angle. Underside paler than above, both wings with one' 
or two distinct discallines. 

~. Tenth tergite narrowed to an acute hook; s'ternite 
represented by a low ridge; between the sternite and the 
penis-sheath there is at each side a strongly chitinized, needle
like process. Clasper divided apically by a longitudinal 
slit; ventral processes of clasper fused together, completely 
or partially, to form a single ventral process, while the sub
mesial processes are quite unequal. The details of the armature, 
are very different in the specimens froln different countries, 
and there is also some individual variability. 

~. Eighth tergite mesially sinuate; on the upper surface 
of the lobes a projecting cone or lobe, or no further armature. 
The vaginal plate agrees better with those of the members of 
Glanis than with the plate of dentatu8 ; the ante-vaginal part 
is very restricted, membranaceous, ,vith a lo\v, more strongly 
chitinized, smooth ridge in front of the vaginal orifice; the 
post-vaginal plate very large, this plate visible in the speci-· 
mens after removal of part of scaling of seventh sternite; 
this armature different, like the eighth tergite, in the different 
subspecies. The antenna similar to that of 0, the middle 
and basal segments much higher than broad; the horizontal 
diameter of the ventral part of the trans-section about half 
as long as the diameter of the dorsal part. 

P. t. sonanthis, from S. India, resembles P. t. luteatu8, from 
Ceylon, very closely in structure, but in colouring it agrees 
better \vith P. t. trilineatus, being pale ,vith a grey bloom, and 
the dentate line between the two outer lines of fore wing 
upperside being obscure or absent. 

o. Anal tergite somewhat longer than in luteat'U8, but 
much shorter than in trilineatus and undatus. Anal sternite' 
a rather high thin ridge incurved in middle, where in luteat'US' 
it is medianly produced into an obtuse lobe. Clasper as in 
luteatu8, the ridge on the harpe somewhat longer. Unpaired 
ventrad process of penis-sheath not fish-tail like as in tri-· 
lineatu8 and undatus, but asymmetrical as in luteatus, the' 
apex dilated towards one side only, this projection a little' 
shorter than in luteatus. 

~. Po~-vaginal plate somewhat Inore rounded laterally 
t.han in undatus; eighth tergite divided into two rounded 
lobes, which do not bear a hump on upperside as they do in 
undatus. 

Bab. S. INDIA (North Kanara District), "\vhere we have 
bred the subspecies. Rather local and rare, ~arvre being .. 
found in forests with heavy rainfall. 
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Larva:-
1st instar. Head semi-elliptical, vertex flattened; body long 

.and thin, horn short, straight, the tip bifid and flattened above 
Clnd below; surface of head slightly shining and very minutely 
:reticulate; body dull; a transverse row of minute tubercles 
along each secondary ring; a conical tubercle placed dorso
laterally on middle of anal flap; horn smooth and shining; 
head and body yello,v, horn green. 2nd instar. Head triangu
lar, ,vith a long process on apex of each lobe, the two processes 
.closely appressed except at the tips; the processes as long as 
the head; body long and thin, horn long, straight and bifid; 
surface of head dull and covered with minute tubercles, each 
tubercle bearing a slllaIl hair; body shining; a transverse row 
-of minut.e conical tubercles on each secondary ring; a dorso-
lateral line formed of larger tubercles; the pair of tubercles 
on anal flap proportionally shorter; surface of horn smooth 
and shining; colour of head yellowish-green, the tubercles 
paler, the processes dark brown; body green above the dorso
lateral line of tubercles, yellowish belo,v it; a black dorsal 
stripe on segment 2, continuing as a broad ill-defined stripe 
·of dark green to base of horn; horn black; true legs 
black; pro legs and claspers yello"\\rish. 3rd instar. Little 
-change in shape, surface or colour; the tubercles on the anal 
flap disappear. 4th and 5th instars. Little change. 

6th instar. Head triangular, vertex rounded, without pro
·cesses; true clypeus about one-third length of head, apex 
.acute, basal angles rounded and tumid; false clypeus a narrow 
.strip outside true clypeus; labrum one-half as long as clypeus, 
three times a.s broad as long; ligula semicircular; eyes with 
the line joining 1 and 2 at right angles to the straight line 
joining 3, 4 and 6; 1, 2 and 3 about one eye-diameter, 
.a and 4 t,vo diameters and 4 and 6 four diameters apart; 
5 four diameters fronl 4 and three diameters fronl 6; all of 
.equal size. Surface of head slightly shining; lines of small, 
low tubercles do,vn face and cheeks, \vith groups of two to 
five minute pits between them; labrum longitudinally corru
~gate. Body ,vith segment 2 of greater diameter than head, 
and segments increasing in diameter to 8, then decreasing 
slightly to 12. Horn long, straight or slightly down-curved, 
tapering evenly to a blunt point. Surface of body dull; a 
transverse row of minute conical tubercles along each secondary 
ring; a dorso-Iateral line of much larger pointed tubercles 
from front margin of segment 2 to base of horn, one tubercle 
.on each secondary ring, each large tubercle flanked by a much 
slllaller one in front and behind. Horn shining and COVeTed 
with small tubercles. 

Coloration.-Head pale gTeen; labrum whitish; ligula 
dark bro,vIl; basal segnlent of antenna pale green, other 
.segments reddish-bro,,'ll; Inaudible dark brown. Body 
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bright yellowish-green above the dorso-Iateralline of tubercles,. 
pale bluish-green below this line; the small tubercles white, 
dorso-Iateral line of large tubercles orangE1; faint whitish 
oblique stripes on segments 5 to 10, just reaching the dorso
lateral line. Horn green, the tubercles orange; basal segment. 
of t.rue leg shining black with white tubercles, and a pink 
patch round base, second segment shining black with white 
tubercles, end-segment pink or yellow, claw rust-colour; 
prolegs of the same colour as the body below the dorso-Iateral 
line, anal flap and claspers of the same colour as the body above 
t.he dorso-Iateral line, anal flap covered with small shining 
orange tubercles; a double ro,," of similar tubercles near distal 
edge of claspers, the distal edge black or brown. Spiracles 
oval, the slit black bordered on each side with pinkish-white,. 
the whole surrounded by a narrow yello,v rim. Length 
90 mIn. ; breadth 14 mm. ; horn 15 mm. ; head 7 mm. high 
by 6 mm. broad. 

~ Pupa.-Similar in shape to that of Marumba dyras, the 
ventral line straight, dorsum of segment 7 slightly tumid 
and forming the highest point of body; head scarcely visible 
from above as it is placed near the ventral surface, ,vith the 
dorsal line of 2 rising at a sharp angle; body slightly con
stricted at the junction of 6 and 7 Eyes rather prominent ;. 
tongue reaches to two-thirds length of wing-case, antenna 
to between one-half and two-thirds, and fore leg to barely' 
one-half, mid-leg t.o three-quarters; a small coxal piece;. 
dorsal margin of fore wing sharply incurved just under the 
spiracle of 7, the dorsal margin of hind "ring appearing as· 
a rounded projection let lllto the curve. Surface shining; 
frons and vertex corrugate; wing-case superficially wrinkled; 
end of tibial joint. of fore leg swollen; antenna feebly, trans
versely ridged; thorax tra.nsversely corrugate; no sculpturing' 
on segment 4; abdomen feebly pitted; ante-spiracular ridges. 
on the front bevels of 9 to II in the form of Olle broad ridge, 
deeply pitted along its centre, with a narro,v sharp ridge 
in front of it; the broad ridge extends right across the dorsum 
of each of the segments, making the front lnargins tumid; 
similar but less well-developed ridges on 5 and 6. Spiracle 
of 2 indicated by the hind margin of 2 being deeply curved
emarginate, the edge of the em9Jrgination slightly raised, and 
a narrow lobe from the front nlargin of 3, longitudinally 
ridged, fitting into the emargination of 2; remaining spiracles. 
oval, fiat, the central slit with thin, ra.ised edges. Cremaster 
a short, deep, triangular projection from the dorsal surface of 
14, ending in two ,vell-defuled triangular teeth. Colour 
a bright chestnut, the spiracles, bevels of movable segments; 
ante-spiracular ridges, clasper scars and cremaster black .. 
~ pupa: length 47 mm.; breadth 15 mm.; ~ slightly 
smaller. 
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Habits.-Food-plants: Ehrel'ia lrevis Roxb. and Gordia 
obliqua Willd., both of the family Boraginere. The larva eats 
the egg-shell on hatching and then rests, wit.hout eating any 
of the. food-plant, until after it has made the first moult. 
This habit. of eating nothing but the egg-shell till after the 
first. moult is peculiar to this genus and to a few other genera 
of Ha\vk-Moths, and is not often noticed among other lepi
dopterous insects. It will be noted that the larvre which 
have this habit have round heads in the first instar, a,s is the 
case ,vith all sphingid larvoo, the head becoming triangular 
at the first n10ult. The larva, when small, lies stretched 
straight. along the luidrib or a vein on the underside of a leaf; 
~rhen alarnleu it turns the head to one side till it touches the
lniddle of the body. In later instars it lies along the midrib 
of a leaf, ,vith the head and anterior segments raised slightly 
fronl the surface, the head held so that the long processes lie 
paralle 1 ,vi th the surface. In the last instar the larva adopts. 
the typical sphinx attitude. Pupation takes place in a cell 
underground. The moth is seldom attracted by light, and \ve 
have not seen it feeding. Bred ~~ do not attract wild 66 
readily, and \ve have only once succeeded in getting a bred pair 
to mate. 

In a batch of moths bred from the egg the history was as 
follo,vs :-Larvre hatched five days aft.er eggs were laid; 
larval gro,vth with five (or sOlnetimes six) moults, about 
t.hirty days; pupal stage about eighteen days. 

37 c. Polyptychus trilineatus trilineatus Moore. 
Polyptych~l8 trilineatus, Moore, 1888, p. 390 (Dharmsala, ~);. 

Butler, 1889, p. 25, pI. cxxi, fig. 4. 
Polyptychus trilineatus trilineatus, Roths. & Jord., 1903, p. 238; 

Jordan, 1911, p. 240; Seitz, 1925, p. 537. 
Polypf!Jchus dentatus, Hampson (non CraIn.), 1892, p. 69. 

Imago.-The type-specimen, a ~, is an aberrant individual. 
In a 6 bred by us the colour agrees closely with P. dentatus, 
being pale with a grey bloom, paler than P. t. undatus, but the 
lines of t.he fore ,,~ing are in the same position as in the other 
subspecies of trilineatus; dentate line between the two outer 
lines of fore ,ving upperside obscure or absent. Expanse: 
6 74-102 D1nl., ~ 90-112 Inm. 

6. The t,vo apical teeth of harpe close together, the ventral 
tooth but slightly longer than the upper one. Tl.le fish-tail 
process and the lateral processes of penis-funnel as in undatus, 
the right prong of fish-tail longer than left one, as is also the 
case in undatus. 

Hab. W HIMALAYAS (Dharmsala; Dehra Dun). Very rare, 
few specinlens in mnseUlllS. We have bred a few from larvoo 
found in the Si\valik Mountains near Dehra Dun, in forests 
with heavy rainfall at an elevation of about 2,500 feet. 
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The larva and pupa so closely resemble those of P. dentatus 
that we mistook thenI for those of that species, and did not 
describe them. The food-plant is Eh-retia lmvis Roxb., of 
the family Boraginere, and the habits similar 'to those of 
P. dentatu8. Very delicate and difficult to rear. 

a7 d. Polyptychus trilineatus undatus Roths. & Jord. (Fig. 33 
D-F, genitalia). 

Polyptychus t1'ilineaius undatus, Roths. & J ord., 1903, p. 238 
(Assam; Sikkim); Jordan, 1911, p. 240, t. 37 c; Seitz, 
1928, p. 537. 

Smerinthu8 dentatu8, Walker (non Cram., 1777), 1856, p. 252. 
Polyptychu8 dentatu8, Hampson (non Cram.), 1892, p. 69. 
Polyptychu8 dentatu8 var. ti1nesiW:J, Dudgeon (non Stoll), 1898, 

p. 406 (Sikkim, 1,800 ft.). 

lrnago.-d'~. Body and "rings olive mununy-brown, ,vith 
a pinkish-grey flush; disc of fore wing sometimes paler in 
patches, in ,vhich case a brown shado-wy band situated beyond 
the antemedian line becomes more conspicuous. 

~. Tenth tergite (fig. 33 E) a long strong hook, ,vhile the 
sternite is a small fold. The dorsal lobe of clasper (fig. 33 D) 
rather weak, apically dilated and bent inwards, irregularly 
ladle-shaped, the ventral lobe ending in two heavy teeth; 
the unpaired process common to both harpes fish-tail-shaped; 
the lat.eral processes of harpe very unequal, that of the right 
harpe being long and pointed, projecting beyond ventral 
edge of clasper, ,vhile the process of the left clasper is short 
and more or less obtuse. The needle-like process between 
clasper a.nd tent.h sternite very prominent. 

)? Eighth tergite with a sharp prominent cone upon the 
upper surface at each side, pointing distad. Vaginal armature 
(fig. 33 F) ,vith a large post-vaginal plate which is very promi
nent; the distal Inargin slightly bi-emarginate, the mesial 
portion somewhat produced and bent ventrad, so that the 
plate appears mesially almost sinuate in an anal aspect; 
the angles of the plate rounded. 

Hab. E. HIl\IALAYAS (Khasi Hills; Sikkim); BURMA (~Iay
Inyo). 

The larva has been very briefly described by Boisduval, 
and appears to be similar to those of the other subspecies so 
far as they are knO\V1I. 

37 e. Polyptychus trilineatus mincopicus Jordan. 
Polyptycku8 t1'ilineatu8 'Il6incop'icus, Jordan, 1930, p. 3 (Andamans). 

In~afo.-~. In colour and pattern like P. t. UruiatU8, differinO' 
only in the genital armature; the t,vo apical teeth of harp~ 
nlmost of equal length, nearer together than in P. t. undatus ; 
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the vent.ral argin of the harpe convex close to base 'Of lo,ver 
tooth" and tergite apically nOlue,vhat flatter and less pointed 
than in U1:ulat·U8. Unpaired fish-tad process of penis-funn I 
apieally broader tha.n in undatU8, With the t,vo prongs less 
vfoduced. 

Bab. AND :& N SLANDS; Po t Blair. 1 ,J in Mus. Tring. 
The early stages arc not kllo'~"n. 

3~ Polyptychus 'dentatus (Cralner). (Fig. 33 G~I, genitaba, 
fig. 34, hn<tgo; PI. II, figs. 7, 8, '9, larva" fig. 10, pupa; 
Pl. XIII, fig. 7, larva),. . 

Sphinx deutatulJ, Cramer, 1777, p. 42, pI. CXXY, fig. G (Oorolnandel). 
Polyplyclllt8 dentat,us, Butlet, 1883,p.54 (B'elgaum; Mhow) :; 

Forsayeth, 1884, p. 395 (lttfhow; larva and habits); Swinhoe, 
1885 B, p.290 (Poons ; Belgaum ; Bombay) ,; id." 18R6, p. 435 
(~lho,v); id., 1888, p. 119 (Karachi); Hampson, 1892, p. 69 ~; 
Rotht;. & JQrd .. , 1903, p. 2,40; Jordan, 911, p~ 240; Seitz" 1'928, 
p. 538, t. 66 a; I\-Iell, 1921, p. 124, pI. iv, fig. 17-21 (larva). 

Sphinx tilnesiU8, Stoll, 1790, p. 172" pi. xi, fig. 1 (Coromandel). 
Sphinx n&Qde8ta, Fabl"icius, 1'793, p. 356 fTranquebar). 
Sn6erinthU8 dentimllatus, Hearsey, 1864, p. 100 (a1"·&, 011 CQrdia 

8ebistena ) .. 

Intago.-~ O '~ . Whit.ish-cinereous. The po t adiscal and disca 
lines of fore "~ingparall~l, :tra.ight, the forlner not curved 

Fig. 3 il.-Polyptychll.~ dentatu8 (Or,am.) . 

distad beyond R2. the dentate lOne bet,,,"cen them distinct. 
Expanse: 0 92- 10.8 HUll., ~ 1 6- 120 lnnl. 

~. Tenth tergite (fig. 33 'G) not strong y narro,vecl t.othe 
end, ape" sinuate, the angles pointed; sternite deve oped to 
a large mesial plate ,vhich is deeply sinuate:, ,,~ith the lobes 
rounded at end. Clasper sole-shaped; no organ 'Of friction , 
harpe (fig. 33 H) ,vith t\VO processes-one .submesial, short, 
some\vhat t,visted, eruved up,vards, the ,videned part COl cave, 
t,he proce~s being 11l0re or less ladle-shaped; the oth'r long, 
ventra) not quite so long as the clasper, pointed, .some,vilat 
.curved at end, t.he ventral processes of the t,vo claspers not 
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fused together as in trilineatu...~. Penis-sheath less stout than 
in trilineatus, bearing a very long and slender apical process 
directed frontad but movable to some extent at the junction 
with the sheath. 

~. Antennal segments less deeply grooved than in tr'l:
lineatu8. The eighth tergite (fig. 33 I) of t.he abdonlen 
t.rilobate, the middle lobe, however, remarkably different 
from that of trilineatu8; the orifice postnledian; before it 
the plate is convex, ra,ised at orifice into a thick, rather glossy 
ridge, convex mesially, fornling a short Dlesial lobe; this. 
ridge visible without dissection after the removal of the 
scales at the edge of the seventh sternite; the post-vaginal 
plate not strongly chitinized, sunken, triangular. 

Bab. S. INDIA, and as far north as Allahabad; UNJTED' 
PROVINCES; CEYLON; China. We have bred the species 
in S. India and at Allahabad. Common in open country 
"ith rainfall below about 50 inches. 

Larva :-
1st instar. Head round, body cylindrical, long and thin; 

horn short, straight, bifid; head and body pale green, horn 
da.rker green. 2nd insiar. Head large, t.riangular, with a long 
point.ed process rising from the vertex of each lobe, the two· 
processes closely appressed to near the tips, which are shortly 
bifid; body cylindrical, long and thin; hOfl1 long, straight, 
tapering to a simple point; surface smooth except for the 
head-processes and the horn, ,vhich are tuberculate; the colour 
of the head pale green, the processes from their tips to the nape
of the neck brown with black tubercles; the body yellowish
green ,vith quadrate black patch on the dorsum of segment 2· 
and V-shaped, pale brown nlarkings on t.he dorsunl of 4 to 12, 
the apex of the V pointing frontad; horn brown ,vith black 
tubercles. 3rd instar. Shape as in the 2nd in star , head 
processes as long as the head itself; surface of head with 
Snla.n tubercles, and of body with a transverse ro,v of small 
tubercles on each secondary ring; a subdorsal line of large 
pointed tubercles from the front margin of segment 2 to base· 
of horn; tubercles on head-processes and horn as in 2nd instar ; 
colour as in the 2nd instar, but the tubercles on head and body 
white; a broad yellow subdorsal stripe on "rhich the sub
dorsal line of tubercles lies; seven pale green oblique stripes 
edged above '\\~ith darker green, the brown ,r-shaped nlarkings 
forming backward extensions to the oblique stripes; horn as 
in the second instar; legs reddish. 4th insia.r. The same as 
in the 3rd instar except that the head and segnlent 2 are pale 
green, rest of body apple-green; head-processes darker green 
with reddish tubercles; the tubercles on body reddish above 
t.he spiracular line, white belo,v it; there is sori:letimes a brown 
patch 011 each side of 12 bet,veen the base of the horn and the-
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spiracle; horn green \vith reddish tubercles; legs red; spiracles. 
reddish. 5th instal'. Similar to the 4th instar. The body no\\
increases in diameter fronl segment 2 to 7, then decreases 
slightly to 12. The horn is held nearly horizontal. 

6th instar. Head rounded-triangular, the vertex rounded, 
\\'"ithout processes; clypeus small, triangular. Surface of 
head somewhat shining, covered ,vith small, rounded tubercles. 
Body stout for its length. Horn of medium length, stout at 
baRe and tapering evenly to a blunt point, strongly do\vn
curved. Segment 2 of t.he body as broad as the head, and the 
segnlents gradually increasing in dianleter to about 7, then 
very gradually decreasing to 12. Surface of body dull, covered 
sparRely \"it.h small pointed tubercles.. arranged somewhat 
irregularly on t.he dorsum and along the secondary rings in the
lateral area; a fe\v tubercles on the bases of the prolegs; 
n subdorsal line of larger tubercles from front margin of segment 
2 to near base of horn, some of these tubercles with t\yO 
or t.hree points, forming a serrate ridge. Horn tubercula,te. 

Coloration.-Head bluish-green, the tubercles ,vhite; labru111 
shining, pale brown; basal segnlent of antenna whitish, the· 
other segments blackish-brown with a ,vhite ring round each ~ 
Iuandible brown "ith the tip darker. Body yellowish-green 
above the subdorsal line of tubercles, bluish-green below it ;. 
the snla.ller tubercles on the body violet ,vith yellow tips; 
the subdorsal line of larger tubercles pink or purple; whitish 
or yellowish oblique stripes, clearly defined on 8 to II, faint. 
on the anterior seglnents, that on 11 extending back,vards 
to base of horn; in so~e la,rvre there are purple or brownish
purple triangular patches between the upper part of each 
oblique stripe and the subdorsal line of tubercles, and broader, 
rounded patches above this line, the patches not reaching 
dorsum. Horn yello,vish-green "rith the tubercles yellow or
purplish; true legs pink with yello,v tubercles; prolegs and 
claspers bluish-green, ,vith yellow or purplish tubercles, the 
clasper "ith a violet-bro"rn band at the distal edge. Spiracles. 
oval, flush, pale violet or reddish, the central slit white edged 
'Uith black. Length 100 mm. ; breadth 15 mm. 

Pupa.-Very closely resembles that of P. t. sonanthis, the 
only notable differences being that in dentatus the dorsum of 
segment 2 is more rugose, and these rugosities are black, and 
the dorsal line of the same segment is generally raised int.o 
a, ridge. All other details as in P. t. sonanthis. 

Habits.-Eggs laid singly on the underside of a leaf of the· 
food-plant, ,vhich is usually Cordia obliqua Willd., but the larva 
will also feed on Ehretia lmvis Roxb., both of the family 
Boraginere. The larva eats the egg-shell and then restSJWithout 
eating for about two days, "rhen it makes the first moult and 
commences feeding on the leaves of the food-plant. This 
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l1abit of eating not.hing but the egg-shell has been noticed 
also in the larvre of P. trilineatus and a few other larvre 
,vhich exchange a round head for a triangular head at the 
first Inoult. In later instars the larva eats the end-half of the 
leaves only, and its presence may be detected by looking out 
for leaves cut sharply across the middle. The larvre are very 
subject to a,ttack by parasites, chiefly Diptera. The dorsal 
.area turns bro,vn before pupation, '\vhich takes place in a cell 
underground. As in the case of SODle species of the genus Olanis 
the larva may lie quiescent for six months or more before 
pupating, the moth then emerging soon after pupation has taken 
place. The moth rests '\vith the '\vings held horizontal and not 
touching the abdomen, which is held strongly up-curved in the 
0, straight in the~. The moths do not come to light or flowers, 
.and bred ~?- do not attract ,,,ild B J readily. 

Genus MARUMBA Moore. (Fig. 35). 
~loore, 1882, p. 8; Roths. & t.TOl d., 1903, p. 266; id., 1907, p. 54; 

Jordan, 1911, p. 240. 

Genotype: dyras (Walk.). 
I1nago.-" The pattern of the ,vings is very uniform, varying 

-only in details in the different species. Fore "ring: a suh
ba.sal and three or four antelnedian lines, the latter more or 
less convergent behind; a discal line at (seldom) or beyond 
-end of cell, ilnmediately follo,ved by one or two feeble lines; 
three postdiscal lines, nlore or less strongly ---shaped on 
right ,ving (.-..,.,-shaped on left '''ing), curving round a double 
.spot situated upon M2 and 8M2 near angle of '\ving, one of 
these three lines Inostly vestigial. Hind ,ving with double 
spot before anal angle as relunant of a post-discal band . 

. , On the underside ,ve find no lines in the proximal half of 
the fore ,ving, ,,,hile the hind wing bears three lines between 
the base of M2 and distal margin, the most proximal one being 
as a rule accompanied distally by vestiges of one or t,vo lnore 
lines, of ,vhich one is often rather indistinct. This similarity 
in pattern misled Halnpson to unite under Jf dyras no less 
than five distinct species" (Roths. & Jord., 1903, p. 268). 
"J~. Tongue very short and ,veak, the two ha.lves quite 

sepa.rate in several species. Pilifer a short, obtuse, triangular 
process. Palpus larger in J than in ~, visible fronl above in J, 
second segnl~nt about t\vice as long as broad~ joint more or 
less open, at least. in c!. Antennal segments deeply grooved 
in d, rc.,t,her feebly in ~, cilia llluch longer in 3 than in ~, 
la.st segll\ent short, penultimate one higher than long. Abdo
lllinal tergit.es without broad scales, densely spinose allover. 
Tibire spinose, hind tibia as long as, or longer than, the first 
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two tarsal segments; spurs not spinose, one pa.ir to hind til~a,. 
short; tarsi stout, some of the spines of the underside more 
or less erect and inclining mesiad, pulvilhis and paronychium 
present, the upper lobe of the latter broad. Distal margin 
of fore wing more or less undulate; apex of hind wing rounded, 
proportional length of D2 and D3 variable, but D2 never twice 
the length of D3, sonlet.imes even Rhorter than D3; pattern 
alUlost the same in all the species. No organ of friction on 
clasper and eighth tergite. 

Fig. 35.-Marumba Moore. Genitalia. 

A, M. cristata (Butl.), ~, 10th segment, ventral view; B, clasper and 
harpe; C, ~. vaginal plate (l, lateral flap; m, mesial tubercle). 
D, ~. spectabilis (But!.), a, 10th segment, ventral view; E,~, 
vagmal plate. F, J.vl. dyras (Walk.) a, 10th segment, ventral vie,v' 
G, 10th sternite, ventral vie,v (Ceylon specimen); H, 10th sternite: 
ventral view (Assanl specimen) ; I, ~, vaginal plate (VIII. v, 8th 
sternite; l, lateral flap; m, mesial tubercle). J, M. indicus (Walk.), 
~, clasper and harpe. 

"Clasper and harpe similar in the various species; the 
former divided distally into a dorsal and a ventral lobe, the 
dorsal lobe mostly strongly chitinized and pointed, the rentral 
one obliquely rounded, weak, both close together, imperfectly 
separated; harpe represented by a very strongly chitinized 
hook curving upwards; a subdorsal basal fold of the clasper 
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iscproduced mesiad into a plate which lies above the penis
sheath and is prolonged distad into a sharp process, which is 
the same on both sides, while in Polyptych1lS trilineatus the 
left one differs from the right one.. Penis-funnel short, more 
or less transversely folded above; penis-sheath without 
processes, but more or less rugose or granulose at the end" 
.(Roths. & J ord., 1903, p. 266). 

Egg.-Depressed ovoid, large or Inedium in size; surface 
.smooth and shining; colour pale yello\v, sometimes with brown 
111al'kings. 

Larva.-Head large, round in 1st instar, triangular with 
apical processes in the intermediate instars, rounded-triangular 
,vithout processes, or very short processes, in final instar; 
body nearly cy1indrical, tapering very little frontad; horn 
Inedium or long, usually straight. Surface of head, body 
.and horn tuberculate, especially along the stripes. Colour 
green. 

·Pupa.-Stout, with two frontal ridges; tongue shorter than 
fore leg; coxal piece and ante-spiracular ridges present; 
colour reddish-brown. 

Habits.-Eggs laid singly on underside of a leaf. Food
plants belong to several families. The larva eats the egg-shell 
on hatching; rests on the underside of a leaf; adopts the 
sphinx-like attitude when at rest, and strikes sideways ,vith 
the head ,vhen molested. The dorsum usually becomes 
suffused ,vith pink before pupation, and at this period the larva 
jumps from side to side ,vhen touched. Pupation in an ovoid 
cell underground. The moth rests with the wings held nearly 
horizontal, not covering the abdom~n, which is bent upwards. 

Hab. Widely distributed from the Orielltal to the Palrearctic 
Region. Eleven Indian species and subspecies. 

]( ey to the Species. 

Imagines. 
1. Fore tibia ending in a long thorn or claw 

Fore tibia \vithout apical thorn. . 
2. Fore wing wit.h a large chocolate, sub· 

marginal patch from apex to Rl, bounded 
by an inwardly cW'verl line; hind \ving. 
reddish . ..... 

Fore wing without such a patch; hind \ving 
grey suffused ,vith brown. 

:3. Hind wing red shaded with bro\vn distally 
Hind ,ving not red. . . . . . . 

4. Fore wint with a large chocolate-bro\vn 
patch from costa to below Rl, with in-
CUffed inner edge .. . 

FOl'e wing \vith a largo irregular median 
bro~ patch, bOl'dered with pink on costa, 
and partly including a pale reniform spot. 

Fore wing with no such patch. • 

.) --. 
3. 

[po 189. 
M. indicus (\tV alker), 

[po 187. 
M. poliotis Hamps., 
M. yaschkewitsch i 
4. [forti8 Jord., p. 175 

[po 190 
lkl. bengalensis Halnps., 

[po 191 
111 • ~ecoratU8 (Moore), 
5. 
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.5. Fore wing underside with a large, anteriorly 
sharply defined, orange-tawny area from 
R3 to near hind Inargin, rest of wing very 
~uchdarker . 

Fore wing without that patch, or the patch 
Slnall and clayish ta,vny, not well defined 
anteriorly . . 

06. Body with a prolninent dorsal line; upper 
sido of body and "Tings very uniform in 
colour, without dist.inct paler shades, sub
anal spot M:: of hind ,ving absent or vesti
gial 

Body witht:>ut prolninent dorsal line, or 
wings ,vith pale shades ... •. .. 

'7. Fore wing with the most distal line double 
Fore wing with the Inost distal line single .. 

.s. Fore ,ving grey, or earthen-brown with 
grey powdering . . 

Fore wing elay-colour, with a flush of pale 
vinaceous-buff 

'9. A large dark form . 
A smaller, paler form, often losing lines of 

fore ,ving and anal spots of hind wing 

LarV83. 
1. Horn long, straight, covered with large 

pointed tubercles, tip strongly bifid 
Horn long or of medium length, straight, 

tip not bifid . 
Horn long, down-curved, covered with short, 

thick conical tubercles; hea.d without 
apical processes 

2. Head \vith very short apical processes 
A.pical processes reduced to a tubercle on 

apex of each lobe; oblique" stripe on 5 
widening into a. patch of tubercles frontad. 

3. Hom broader than high in cross-section. 
Horn not broader than high . 

4. Spiracles li1ac to reddish-brown, eentral 
slit ,vhite . . ..... . 

Spiracles white with black rim 
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" [(Butler), p. 178. 
Nl. s. spectabili8 

6. 

(Butler), p. 176. 
.1.11.. c. cristata 

7. 
8. 
9 • 

[po 179. 
lYl. d. dyras (Walker), 

[Jord., p. 182. 
~7ltI. nyn1lpha Roths. & 
M. spel'chius gigas 

[(Butler, p. 185. 
.. y,. 8perr:hius albicans 

[(Butler), p. 185. 

[(Butler), p. 178. 
M. s. spectabilis 

2. 

[Jord., p. 184. 
M. nynl,pha Rot,hs. & 
3. 

[(Butler), p. 186. 
M. sperchius gigas 
M. c. cristata (Butler), 
4. [po 177. 

[po 180. 
~I. d. dyras (Walker), 
lYl. indicus ('\Talker), 

[po 189. 

The pu pre of the kno"\\'ll species resem ble each other so 
closely that we have been unable to construct a key. 

39. Marumba gaschkewitschi fortis Jordan. (Fig. 36,110mino
typical form). 

lllal'tl'1nba gasch"'ewitschi j01,tis, Jordan, 1929, p. 85 (Yunnan). 

Im,ago.-~~. Fore 'ving upperside grey; the interspace 
between the two outer antemedian lines and that b~tween the 
two inner discallines filled in with brown, thus t"\vo transverse 
bands being formed ,vhich are more conspicuous and ~eper 
in tone that in other subspecies of M. gaschkewitschi; teIminal 
area deep brown, extending in costal two-fifths of wing to the 
outermost discal line; subtornal blackish-brown double 
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spot arge. Hind wing re~, .. much shaded wit~ bro'!ll distally, 
anal mark large. Unders$de: the brown discal line of fore 
wing distinct from cost,a to below middle, separating a, narrOlV 
grey band from the grey ~cal area, the disc proximally of 
this ine washed with brown, more so in cS than in ~" On the 
hind wing the interspa'ce between the two proxim,al median 
lines filled in "rjth brown, this band crossing tip 'Of cell; the 
bro"1Jl line beyond this band very ,dist· I ct; terminal area 
contrasting strongly ,vith the greyish di:scal b,and, the discal 
line which forlns t,he boundary of the da;rk terminal area 

diffuse,. Colour.ing of underside brighter in ~ than in O. 
Expa'lU!e: 0 84-90 mnl. ~ ~ 92-102 mnl. 

II ab,. E ,. HIMALAYAS and China (Yunnan). ~arly stages ,not 
known. 

40. Marumba cristata c istata (Butler). (Fig. 35A-C, geni-
talia). 

Triptogon Cl'istata., Butlel', 187 5,p. 253 (DarjeeUng). 
M ,af'Umba c'ri8tatfs, R 'oths. & Jord .. , 1903, p. ,272. ~ 
Marumba ,endaw crtst«t<.J" Jord.an, 1911, p. 241, t .. 42 e; 8eitz, 1928, 

p. 538; id,., 1929, p. 571. 
Pol1lPtgClt'U8 (IY1'as,Hampson (non Walk.), 18'92, p,. 69. 

lmago.-cS~. This sombre-coloured insect is very constant 
and cannot easi y be confused with other ,species. The 
uniform colour of theupperside, the heavy black mesial line 
of the body, the simple lines of fore wing, the presence of a small 
creamy stigma on fore wing, the absence of the first anal 
spot from the hind wing, a.ndthe rosy tint of the underside 
separate cristata at a glance from the other species of M arumba. 
Ante.l;dl& less than one-third length of fore wing, thinner than 
in dllTas; in 0 grooved:, the seriate basal cilia of the middle 
segmetl:tsnearly as _ ong as the segment.s. 'Ta si 'v,ery stout. 
Expanse : ~ 100 mm., !? 120-12,4 mm~ 
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~. Tenth tergite (fig. 35 A) deeply divided into two slender,. 
pointed lobes; sternite triangular, rather -broad, 'not acute, 
slightly curved up\vards at apex, covered with minute granules. 
Clasper (fig. 35 B) differing essentially froln that of the allied 
speeies in the dorso-apical lobe being pointed and curved 
up"rards and in the ventral lobe being broad and rounded ;: 
harpe not so strongly curved as in sperchi~(,s and dyras, not 
dentieulate, reaching nearer to end of clasper. 

~'. V nginal plate (fig. 35 C) with a long, truncate or slightly 
sinuate process in front of the orifice, which process beconles 
visible on relnoval of some scales from the apex of the seventh 
stenlite; at each Hide stands a dentate flap. 

Ilab. E. HIMALAYAS (Sikkim) and China. l\Iell has bred 
the fornl ochrea in S. China. 

Egg.-Broadly ovoid, the surface smooth and shining, colour 
ivory-yello\\p. Length 2·75 to 3 mm.; breadth 2·5 lnm.~. 
height :2 nInl. 

Larva ;-
Final ins tar. Very similar in shape to that of .1."JII dyra8;. 

the horn long. straight, the breadth greater than the height 
in a cross-section. Surface of head and body dull; head with 
a line of tubercles separating the face from the cheeks; trans
verse rows of small tubercles on the secondary rings; larger 
pointed tubercles along the oblique stripes; horn covered with 
slnall tubercles, and small tubercles along the edge of the anal 
fia p and claspers. 

Coloration.-Head pale green, with the line of tubercles
between the face and cheeks obscurely white; a dark green 
dorsal stripe from the vertex to the nape. Body pale green; 
a dark green dorsal stripe to the hind margin of segment 4 ; 
the oblique stripes white, sometilnes edged narrowly by red or 
yello"r, running across three segments; tubercles on the 
oblique stripes orange. Horn blue-green, the tubercles on 
the basal half paler and those on the distal half darker than 
the body colour; the tubercles edging the anal flap and claspers. 
paler than the body colour; true legs dull red banded with dull 
brown, and sometimes with a dull brown mark at the base; 
prolegs and clasper pale green. Spiracles oval, the central 
slit pale in colour, dilated at the top and bottom and with 
a red-bro\vn band on each side of it. Length 68 mm.; 
breadth 11 nlln. ; head 8 .. 5 Inm. high by 7 mm. broad. 

Pupu.--.'Shnilar in shape, surface and colouring- to other 
pupre of the genus; t.he cremaster large, tapering' gently to. 
a sunple point, rugose. Length 50 mm. ; breadth 15 rmn. 

Habits.-The larva feeds on LitslEU elongata Hook., Phabe 
Nees, and Machilus ichangensis Rehd. & Wils. in Uhina. 
The colour becomes paler and somewhat translucent-looking 

VOL. V. N 
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before pupation. The species occura in the northern part of 
S. China in' jungle of mixed bamboo and deciduous trees, at an 
·elevation of froln ,1,500 to 2,500 feet. 

The above description of the early stages and habits is taken 
from Mell!' 1922. 

41. Marumba spectabilis spectabilis (Butler). (Fig. 35 D-E, 
geni ta.lia) . 

T1'iptogon spectabiiis, Butler, 187fi, p. 256 (DarjeeIing); id., 1877 A, 
p. 588, pI. xciii, fig. 1. 

Polyptychus spectabilis, Hampson, 1892, p. 71 
M arumba spectabilis 8pectabilis Roths. &. J ord., 1903, p. 273; 

Seitz, 1928, p. 538, t. 66 a. 

Imago.-d'~. Much more conspicuously coloured than 
.d?Jras, sperchius and cristata. U nde.rside: fore "ring, a large 
area between hind angle and R3, and an apical patch, of an 
orange-ta"rny colour: first discal line several millimetres 
proxima] of base of 8Cs: hind wing, a submarginal patch of 
an orange-tawny colour before anal angle; first line of hind 
'''ing angulat.e between Ml and M2, fourth line angulate behind 
R3, 4 to 6 mm. distant fronl tip of MI. Antenna shorter and 
thinner than in dyra8. Expan8e: d' 94-108 mm., ~ 118 mm. 

d'. Tenth tergite (fig. 35 D) deeply divided, the lobes slender 
.and obliquely rounded at end; sternite a low ridge slightly 
dilated, rounded in nliddle, lnesial lobe short and broad, 
alnlost vestigial. Dorso-a pical lobe of clasper Inore curved 
downward than in sperchius and dyras; harpe not dentate, 
long, resembling that of amboinicus. 

~. Ante-vaginal ridge of vaginal plate (fig. 35 E) sinu8,te in 
-front of vaginal orifice, the lobe rounded; from each side of the 
ridge extends a longitudinal fold towa,rds the eighth sternite. 

Bab. E. HIMALAYAS (Sikkhn; Khasi Hills). A few larvre 
,vere found and bred by Col. J. D. Campbell, D.S.O., R.E., 
in the Khasi Hills, in forests ,vith heavy rainfall at. an elevation 
of about 4,000 feet. " 

Larva :-
Final instar. Head rounded-triangular, with a small tubercle 

Qn the vertex of each lobe. Surface of head Inoderately 
.shining, covered "rith small tubercles. Body shaped as 
in others of the genus. Horn long, straight, thick at base!, 
.and tapering evenly to a strongly, widely bifid t.ip. Surface 
of body dull; a transverse row of la.rge pointed tubercles on 
·each secondary ring: seven oblique stripes formed of larger 
pointeJ tubercles. Horn covered with large pointed tubercles. 

Coloration.-Head grass-green; a broad whitish stripe 
separating face froln cheek; the tubercles whitish. Body 
bright yellowish-green above the spiracles, the tubercles in 
this area yellow, sometimes with reddish tips; the area belo,v 
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the spiracles and vent.er ,vatery-green with white tubercles; 
these t,vo areas sharply separated by a well-defined, bright 
yello\\r, subspiracular st.ripe on segments 2 to 4, this st.ripe 
edged belo\\r by chocolate, a.nd sometimes continued back to 
\2 ~ the oblique stripes forlned of yellow or red tubercles, 
·eaflh running across three segnlents. Horn bright green, with 
tubercles of the sanle colour. Length 110 mm.; breadth 
12 lnnl. ; horn 15 111111. 

PU}Ja.-Not recorded. 
Hllhits.-Sinlilar to those of others of the genus so far as 

thp.y have been observed. Food-plant unfortunately not 
identified. 

-42. Marumba dyras dyras (Walk.). (Fig. 35 F-I, genitalia; 
fig. 37, imago; PI. III, fig. 3, larva). 

S""el'illthlOJ ayra8, 'Valker, 18;36, p. 250 (Ceylon) . 
.. l'Iarum·ba dyras, Moore, 1882, p. 9, pI. lxx,·iii, figs. 1, 1 a, b, c 

(1., p., 0, ~). 
~lf arurnba dY1'as dyras, Rot.hs. & .,lord., 1903, p. 274; J" ordan, 1911, 

p. 241, t. 42 e; Mell, "1922, p. 153~ pI. v, figs. 15-17 (larva). 
pI. xvii, figs. 4-6 (pupa); Sp-itz, 1928, p. 538. 

7'riptogon 8ilhetensi.~, Butler, l87.5, p. 255 (Silhet). 
Triptogon or·iens, Rutler, 1875, p. 255 (N.E. India); id., 1877 A, 

p. 587, pI. xciii, fig. 3. 
Marumba ~eylanica Butler, 1875, p. 255 (Ceylon); Moore, 1882, 

p. 9, pI. lxxix, fig. 2 (?-). 
T1'l:ptogon J1~~s'uren8is, Butler, 1875, p. 256 (Mussooree); id., 

1877.A, p. 587, pI. xciii, fig. 5. 
Tript.ogon jU8cescens, Butler, 1875, p. 256 (Darjeeling); id., 1877 A, 

p. 587, pI. xciii, fig. 2. 
Triptoyon andalna·na Moore. 1877, p. 59!) (Pt. Blair) . . 

IlnagO.-O'~. Fore wing gTey, or earthen-brown \vith grey 
po\vdering; of the most distal dou hIe line the external one 
is nluch heavier than proximal one; the former stops mostly 
at Ml, but occasionally continued beyond, curving basad and 
-ending at the marginal spot; the inner line encircles the spot 
M2, its posterior portion often very faint; there is sometimes 
a chocolate-coloured a.rea along outer margin. Hind wing 
reddish to yellowish; '\'ith fuscous base and large anal spot. 
Tongue ,vith fringe. Pilifer ,vith brush of bristles. Antenna 
one-third length of fore ,,"ing in J, a little shorter in ~. 
Expanse: 3 90-92 nlllI., ~ 90-119 mm. A ~ in the British 
Museum measures 124 mUl. 

0. In Sikkim spechnens tenth sternite (fig. 35 F) elongate bell ... 
shaped, the sides rounded. .A.ssam specimens (fig 36 H) have 
.a more slender and longer tenth sternite, it being sometimes 
very narrow and straight. In specimens from S. India the 
tenth sternite is internlediate in shape between the Sikki:n and 
Assanl exalnples, while it is broad, obtusely triangular ]11 

Ceylon individuals (fig. 35 ~). 
N2 
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~. In Sikkim and Assam specimens the mesial tubercle
of vaginal plate ,heavy (fig .. 35 I), globose, mor,e or less faintly 
grooved in ,middle, ~'hile in those from 'Ceylon it is ver~r 
prominent, constricted at 'ba'se, knob .. shaped, sulcate. 

Hab.W and E. HIMALAYAS, S INDIA, CEYLON and the
A 'NDAMAN ISLANDS. We have bred °t in theW Himalayas 
(Siw,alik Mountains) and in S. India. Common ,and widely dis
tributed, but prefers thickly \\'ooded areas ,vith heavy rainfal. 

Egg.-Slightly depres .. ed ovoid; surfalce smooth to the 
naked eye, but un,der ,a, strong lens .irregularly superficially 
pitted; ,colour very pale green or yello,,' . ,Length 2·5mm. ; 
breadth 2·0 mm. ; height 1-5 mm. 

Larva:-
1st inst,a1'. Head round and arga; body long and thin,.. 

cylindrical; horn long, straight, tip short y bifid; the ends 
of the anal claspers extending behind the point of anal flap; 
Burfa,ce of head dull, covered with mn-lute tubercles; body dull ;' 
colour of the head and body yello'vish white; the basal three
'fifths and the t 'erminalfifth of the horn black, the middle fifth 
pale yellow; spiracles ,,'h·te. 2nd instar. Head triangu_ar, 
with a short process rising from the v,ertex of each lobe, the 
t,\\'o processes C osely appressed except for a short distan'ce 
neart,~le tips.. Surface of bea.d shining and snlooth except for ' 
t,,'o lines of prominent pointed tubercles on each ,side, one line 
running front near ,the ' vertex of e,ach lobe do,,'l1 the side of 
the clypeus an,d ,the other ,separating the face frolnthe cheek, 
and ,a fe,v s,cattered tubercles on t·he cheek. Body long a.nd. 
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cylindrical; horn st.raight, of medium length, tip shortlJ 
bifid. A transverse ro",. of slnall conical tubercles on each 
secondary ring of the body; a line of larger tubercles on the 
oblique stripes, SODle of these with two or t.hree points. Colour 
of head and of dorsunl of bod~T yello,,'ish-green, venter of 
body neutral tint; horn lllarOOll, the base pale green, a ring 
of pale yellow t\vo-thirds from base. 3r(l instar. Very similar 
to the 2nd instar. 4th instar. Very little change. 

5th in.9far. Head large, triangular, \vith a very short process 
on the R}lCX of each lobe; face slightly convex; true clypeus 
one-third length of head, an equilateral triangle with the 
ba,sal angles rounded and tumid; apex of false clypeus forming 
.a narro,,' arch over the apex of true clypeus; labrum half as 
long and slightly broader than clypeus, narro,ving frontad, ,vith 
~ix longitudinal ribs, hind margin arched strongly backwards; 
ligula. kidney-shaped, a~ long as and half as broad as labrum; 
eyes 1 to 4 in a curve, equidist.lJnt, 6 in line with 3 and 4 ; 
ii equidistant froln 4 and 6; 4 larger than the rest. Surface 
()f head dull, covered sparsely ,vith sInall conical, shining 
tubercles, those on the cheek slightly larger than the rest. 
~Body shaped as in others of the genus. Horn of Inedium 
length, straight, tapering evenly to a blunt point. Surface 
·of body duB; a transverse ro,,' of small, conical tubercles 
along each seconda.ry ring; a subdorsal line of larger tubercles 
-on segnlents 3 and 4, and a line of large tubercles along each 
oblique stripe. Horn covered ,vith small tubercles. 

Coloration.-Head pale bluish-green; basal angles of 
-clypeus orange: labrum glassy-green; ligula optLque whitish; 
.antenna very pale green, the end-segment tinted with rose; 
111andible pale peach.co]our, tip dark reddish-brown. Body 
varying fronl bluish-green to yellowish-green or greyish-green, 
some individuals yello,y; in the greenish fornls the subdorsal 
.a.nd oblique stripes narrow and yello\v; the tubercles bluish. 
Horn yeJlo'\\', and sometimes yello\v patches below the oblique 
stripes; in t.he yello,v form the stripes and tubercles maroon· 
rose colour, horn orange or reddish; true legs pink, or orange
banded a.nd blotched "ith red. Spiracles oval, lilac, rose· 
<!olour or reddish· bro,vll, the central slit pure white, the ,vhole 
"ith a narro,v pale green rim. Length 80 mm.: breadth 
13 Innl. ; horn 14 mm. 

Pupa.-Siinilar in shape to others of the genus; frons 
,,·ith six transverse, very rugose, shining ridges on each side 
of t.he dorsal line and close to it, the anterior ridge the 
highest., forming horn-like projections froln the front of the 
head; dorsal line of t.he head and segment 2 rising at ~ steep 
angle to the longitudinal axis of the body, the front .part of 
2 tUluid and its dorsal line slightly carinate; thorax- short; 
tongue broad and short, ending before Iniddle of ,ving.case ; 
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Rntenna shorter than fore leg, which reaches to middle of 
wing-case; mid-leg reaching to about two-thirds the length 
of "ring-case. Surface of head, thorax and wing-case ver)T 
superficially corrugate-aciculate; abdomen obscurely corru
gate, the front quarter of each of segments 5 to 12 very 
deeply, coarsely, longitudinally pitted and corrugate; one 
a.nte-spiracular ridge on the front bevel of 9, with a channel 
behind it; 10 with a similar but smaller ridge and channel, 
and 11 ,vith the ridge and channel nearly obsolete. Spiracle of 
2 indicated by a slit at the junction of 2 and 3, the hind 
margin of 2 being raised in front of it. and a narro,v up-tilted 
lobe project.ing from the front margin of 3 bordering the slit 
behind; the other spiracles parallel-sided, the ends broadly 
rounded, the ,vhole slightly raised, ,vith the central slit depressed .. 
Cremaster triangular in shape, broad at base and ending in 
a short, oblong, minutely bifid tip; the upper surface very 
coarsely longit.udinally and t.ransversely corrugate and 
pitted; the "\vhole surface shining. The clasper scars on seg
Inent 14 prominent; in the cr pupa the sex-mark on 13 nearl~T 
as long as that segment; round, ,vith thickened lips and 
a depressed central slit; in the 9. pupa the sex-marks consist 
of a depression in the middle of 12 and a pit in a forward 
prolongation of 14 "rhich runs across 13 to near the middle 
of 12. Colour dark red-brown, the frontal ridges and the 
tUll1id anterior portions of the segnlents darker,; spiracles. 
and cremaster black. Length 47 mm. ; breadth 16 mm. 

Habits.-The food-plants belong to the families Malvacere 
(Bombax, etc-.) , Sterculiacero (Sterculia, etc), Tiliacere (Greu~1·a 
of va.rious kinds), Euphorbiacere (Bridel~'a of various kinds) 
and Sapindacere (Schleichera t.rijuga WilId.). When large the 
larva usually eats straight. across the leaves. The pupa, 
"rhen touched, moves the tip of the abdomen round and 
round, and also makes a shivering motion by rapid contract.ions 
and expansions of the abdomen. The moths do not appear 
to be attracted by light; ,,"e have not observed them feeding., 
for ,vhich the tongue is not. ,veIl ·ada.pted. They do not mate 
readily in captivity and wild males do not. come readily to 
bred felnales. 

43. Marumba nympha Roths-. & Joro. (Fig. 38, cr; PL 1111 
fig. 1, larva, fig. 2, pupa.). 

~la'l'ul1-,.ba nynl.pha, RothA. & Jord., 190:1, p. 806 (&') (Kar,var, 
N. I('ttnara); Hampson. 190:~, p. 640; id., 1904, pI. D; Seitz~ 
1928, p. 539. 

I1nago.-~. Clay-colour, "ith a flush of pale vinaceous-buff, 
especic\tJy on thorax and fore ,ving: side of palpue, upper-
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side of legs and scaling of antenna bro,vnish4! black, mesiaJ line 
of head and thorax also 80mewhat blackish; thorax crested; 
abdomen without. m~sial vittn" Underside of body more 
ochraceous than uppersid,e, Antenna rather short, thickest 
before midd e, Fore "ring: four lines be't\\'een base and apex 
of 'cel " third and fourt.h closer together, all str,aight, but 
curving costad in front·.~ a· rather ,conspicuous whitish stigma,. 
no brO'\vn bar upon cross .. veins: first discal ine situated as In 
tlyra8 or nearer cell, se'cond very faint, third rounded .. angulate 
at Ml, here 7 mm. dist.ant froln outer margin, ,curving 'costad 
in front, crossing sen about ,2! mm, froln subcostal fork; fourth 
line not double, p,araUelw·th third froln costal margin to !\til, 
then continued str.aight t.o hOnd m,argin;al1 the rnes ta,vny, 
not prominent ; pot M2 encircled by a· line: hind margin 
and fringe of :-;C'H Hoped £li.-,t-al lnnrgin bro,,,nish .. bla,,ck; costal 
a:rea fronl basp to fOllrt h cl i~('a 1 linC'. interspa ees bet" een t.hir(l 

Fig. 38.-Mal'um,ba 'fl ,yntpha, R·oth(.). & Jord., .o. 

and fourthproxinlal Jines and b~t"reenfirst and third dlsc,al 
ones, a;nd broad distal marginal ,area, ,vhich n.arrOl,rs in front 
and behind ,vithout vinaceous-grey. Hind '''ing: burnt 
umber:- darkest behind., where it is degraded ,\\'ith grey ~ anal 
spots sepa.rate; fringe pale in front, dark behind, here pale 
bet\\reen veins. Clnder:jide similar in ground-,co]our to upper .. 
side of fore ~'ing. Fore win~: a bl'o,vn shade ill middle at low,er 
angle of cell, cont.inued as a. band to\vards cost.a·; t"ro fa.int lines 
on disc, corresponding to third and fourth discall'nes of upper
side" Dlore straight, from costa to MI. situated in a vin,aceous .. 
grey shade which extends from costaJto distal margin. Hind 
wing \vit.h 'three lines, first heav'est, at ,apex of cell, third 
weakest, alnlost para leI wit.h outer Dlargin. - Expan8e: ~ 80-
94 mID., ~ 102-112 mm,. 

T,ent.h tergite quite different from that. of any other .'Pecies ; 
ench lobe diyided hor" zontaly by an irregular sinus; sternite 
,,-ithout nlesial lobe. Dorso.apical process of harpe pointed~ 
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cp.rved do,vnwards, harpe with two curved processes, one 
proximal the other distal, reminding one of harpe of Rhodo
prasina jloralis and Agnosia orneus. The t,v6 processes above 
penis-sheath pointed. 

Hab. S. INDIA (Nort,h Kanara District), where ,ve have bred 
t.he species. Local and rather rare, a few larvre being found 
in forests ,,'ith rainfall of about 150 inches, up to 1,000 feet 
elevation. 

Egg.-Broadly ovoid; surface shining, very Dlinutely 
pitted; colour very pale yellow. Length 2-5 mm. ; breadth 
2 Inn).; height 1,25 mIn. 

Larva :-
1st instar. Head round, body cylindrical, horn long~ straight, 

Dlinutely bifid; colour pale yellow. 2nd instar. Head 
rounded-triangular, dorsal line of vertex depressed, apex of 
each lobe rounded; horn straight, minutely bifid; colour 
bluish-green, with a dark brown dorsal stripe from vertex 
of head to base of horn. 3rd instar. Head triangular, ,vith 
a short process rising from t.he apex of each lobe, the processes 
closely appressed; horn straight, minutely bjfid; head and 
body glaucous-green, head.:.processes dark brown; dorsal 
stripe rose-bro'vn. 4th and 5th instars. Little change. 

6th instar. Head triangular, vertex rounded, without pro
cesses; true clypeus one-haJf length of head, equilaterally 
triangular, basal angles tumid; false clypeus a narrow strip 
on each side of true clypeus: labrum two-thirds lengt.h of 
clypeus, front margin thickened and curved for,\\rards; ligula 
horseshoe-shaped, \vith narrow lobes and very deep sinus; 
eyes 1 to 4 equidistant in a slight curve, one eye-diameter 
<lpart; 6 in line with 3 and 4, about three diameters from 4 ; 
5 about t,\\,o diameters from 4 and from 6; 3 and 4 slightly 
large~ than the rest. Surface of h~ad feebly shining, smooth 
except for small, 10"· scattered tubercles, larger on cheeks and 
lo"rer part of face; clypens transversely aciculate. Body 
shaped as in others of the genus. Horn long, sHghtly down
curved, tapering evenly to a blunt point. Surface of bod~; dull ; 
a t.ransverse ro"r of very low tu bercles ,vith short, sharp 
points along ea,ch seconda,ry ring. Horn covered "ith low 
conical tubercles; la.rger tubercles on clasper faces. 

Coloration.-Head glaucous-green with a dark green stripe 
separating face frolu cheek; tubercles white; labrum and ligula 
green; mandible green with tip reddish-bro\\rn. Body 
yellowish-green suffused with glaucous; a narro"r, dark 
reddish-brown dorsal stripe from front margin of segnlent 2 
to tip r/. horn, and thence to end of anal flap, bordered on each 
side by a narro"r white stripe; oblique stripes on 5 to II, 
reddish-~rown edged belo"r by ,vhite, that on II extending 
back,vards to base of horn, the others extended to near dorsal 
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stripe ; hind nlargills of clasper faces broadly reddish -~ro\"n . 
Horn dull, deep reddish-brown. Spiracles oval, very dark 
reddish-bro,vn, ,vith central slit ,vhite. 

Pupa.-Very 8inliIar to those of hI. dyras and lJII. indicus in 
shape, surface and colour ~ ante-spiracular ridges present on 
segment 9 only; surface of abdomen more coarsely corrugate 
and pitted than in dyras. 
Habit~.-Food-plant: .A-Zseodaphne 8emicarp~t'olia Nees, fanlily 

Laurinere. Habit.s of larva similar to that of dyras. Bred ~~ 
attract wild dO' lat.e at night. All the specimens known to us 
were bred from a captive ~atKar'var,S.India; this ~attracted 
several Cd and nlated with one of them. A large series of 
moths ,,'ere obtained from the eggs la.id by her, the larvre 
being put on a tree covered ,vith gauze and protected fronl 
a,nts by a cloth soaked in kerosine-oil tied round the trunk. 

44 a. Marumba sperchius albicans (Butl.). 
Triptofjon albicans, But1er, 1875, p. 254 (l\tlussooree); id., 187i A., 

p. :')86, pI. xciii, fig. 6 (<3'). 
j\1nrutni>(l, 8pel'chiu(~ alhican8, Roths. & Jord., 1903, p. 281; JOl'flan, 

HH L p. 241; Seit,z. 1928, p. 539. 
Pol!lpt!IChus dYJ'08, Hampson (non ""Talk.), 1892, p. 69. 

I'1nago'-d~' A very pale form, the ~ often losing the lines 
of the fore \\ring and the spots in the anal area of the hind 
,ving. Tent.h tergite more deeply notched than in the t,vo 
other : ubspecies, the sterllite feebly .curved. Expanse: 
d 106-120 mm., ~ 121-144 lnm. 

The early stages are unkno,vn. 
Hab. '" HIMALAYAS. 

44 b, Marumba sperchius gigas (Butl.). (PI. VII, fig. 12, 
imago; Pl. XIII, fig. 8, larva). 

TriptorlOn f/1'gas, Ruder, 1875, p. 253 (Sylhet).; id., 1881 B, 
p. 12, pI. lxxx, fig. 5. 

J.'! aru-rnba sperc/Ziu8 uiqas, Roths. & JOl'd., 1903, p. 281; Seit7., 
1928, p. n39, t. 66 b; Seott, 1931, pI. i, fig. 3; pI. ii. fig. 5 
(larya). 

Polyptychu8 dy.,.a.s, Hampson (non Walk.), 1892, p. 69 . 
.... Yaru:flbba scotti, Rothschild, 1920, p. 480. 

l'rnago.-d~. A large grey form; the external line of the 
post.-discal pair absent or vestigial, while the inner one is 
as distinct as the exterior discal line. The apical area outside 
the post-discal line of fore ,ving underside not ta'vny as in 
J.lI. dyras. Fringe of fore \\ring not white bet,veen the veins . 
.. Antenna of d very heavy, t'vo-fifths length of fore 'vin~ larger 
and thicker t.han in dyras; that of ~ slightly coillpressed, 
very feebly grooved, seriate basal cilia barely half length 
of seglnent. Expanse: d 88 mIn., ~ l3R lum. 
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3. Tenth tergite rounded at the sides, obviously broader 
before end than in midd1e, the sinus narrow, lobes notched, 
inner angle acute; sternite straight, not or very feebly 
bent upwards, narrow and long, compressed, upperside rough 
with minute t.eeth. Dorso-apical lobe of clasper dagger
shaped; harpe irregularly notched and tuberculat.e; pro
ceRses above the penis-sheath very long and slender. 

~. Vaginal ridge convex in middle, with a separate rounded 
lobe at each side of orifice. 

Hab. E. HIMALAYAS (Assam). We have bred the subspecies 
in the Khasi Hills, ,vhere the larvre are COOlmon at abont 
4,500 feet elevation. 

Egg.-Elongate-ovoid in shape, pale green 'tvhen first laid; 
after some days two reddish-brown stripes appear on the top, 
some,vhat variable in shape and size, but roughly parallel 
,vith the long axis. Length 3·5 mm. ; breadth 2·5 mm. 

Larva :-
1st instar. Head round; front margin of segment 2 of 

greater diameter than head, rest of Qody cylindrical and of 
less dianleter than head; horn straight, of nledium length, tip 
bifid·; surface of head and body dull, body with a transverse 
ro,v of small tubercles a.Iong each secondary ring; horn covered 
,vith tubercles; colour of head and body pale yello\v; h~rn 
reddish ,vith a pale yellow band about t'vo-t,hirds from base. 
2nd instar. Head triangular, with a short pr0cess rising from 
the apex of each lobe, the t"ro processes appressed to near the 
tips: body cylindrical; horn straight, of medium length; 
surface of head and body dull, the head covered "rith small 
tubercles, and a line of larger tubercles from the apex of 
each lobe to base of antenna; body ,vith tubercles as in the 
1st instar; seven oblique stripes formed of larger tubercles; 
the colour of the head pale green, the tubercles yellow; pro
cesses brown, and a brown dorsal stripe from their base to 
nape; body pale green, the tubercleR pale yellow; h<:>rn yellow 
,vit.h the base and tip reddish~ the tubercles black. 3rd instar. 
Little change. 4th ins/are Little change, but the lower portion 
of the anterior oblique stripe, just a.bove the spiracle on seg
ment 5, wider and fornled of larger tubercles, that on segment 10 
very fnint and that on segnlents 11 and 12 broader than the 
rest. 

5th instar. The shape the same as that of other larvre in 
the genus. Head triangular, process on the apex of each 
lobe reduced to a large lo,v tubercle. Surface of head dull, 
covered "\\rtt.h low rounded tubercles. Horn straight, with 
a blunP tip. Body dull; a transverse row of large pointed 
t.ubercles along each secondary ring, ,vith some smaller 
t.u bercl.s set. tllllong t.hem; a dorso-Ia ternl line of larger 
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tubercle.s on segnlellts 2 to4, and "even oblique stripes of la;r~e 
tubercles, t.he lo,,~er part of the st;ripe on 5 "ridening into a patch 
of still la,rgernlulti-pointed tubercles above the spira(~)e: 
t e oblique stripes e.·tend back,v.ards to dorsum a~nd for" ard::; 
(except the anterior one) ,veIl on to the segment in front; 
t.he stripe on 10 very inconspicuous, being formed of snla ler 
tubercles than the others, that on 11 strongly m:a.l'ked. Horn 
covered "ith pointed tu bereles. 

Coloratlon.-H,ead bluish .. green with ,vhite tubercles, ,and 
a ,,:hite stripe froDt the apex of ,ea"ch lobe to base of antenna.. 
Body bluish-green of various shades, the tubercles bro,,"'n or 
reddish. "ith ,,,hite tips, the dorso .. lateral stripe and oblique 
stripes fornled of lnauve or ,ye]]o\\ tubercles on a white ground. 
Horn green ,\'itlh paler tubercles; a pale ventra, stripe froOln 
segment. 5 to the claspers. S iraoles oval, blue or ma.UY~ 
in colour. Lengt,h 120 mm.; breadth 19 mnl.; horn 13 nun. 

P'UJ)O,.-SiJl1i1a.r to t,hose of others of the genus. 
Habi.ts.-Food-p ants: Q~te1'cu8 Griffithi Hook .. f. & T. and 

Q. serrata. Th:unb., fa nily Fagacere The habits of the larva 
nre the salne as those of other Ma.rumba larvre. The Jar, a 
is often found ,,,ith a number of slnall bla,ck flies sitting on it,. 
but they do not appear to cause any ill effects. Larvre \vere 
comlnon on th~ oaks growing In ga.rdens, but ,~rere difficult 
to 'rear to the inlago stage: hibernating pupro usually dying. 

,45. Marumba polio tis Halnps. (Fig. 39~ 3). 
~lf(l,.,an,ba, poliotis, HampsQn~ ]911, p. 86 pI. F~ fig. 23 (Gallj~lnl) ~ 

Seitz, 1928, p. 539. 

Jm,ago.- iore tibia ,vit.h Ii rge curved ela,v at e.'"trelllit,Y. 
o. Head and thora,x grev-"'hite, head a,nd t.egulre tin'ged. 

Fig. :lB.-11JarlllJt,h(l pol loti,' Han1p~., 6. 

'with rufous; metatilora.x '''ith t,vo slight tufts of blackj~h 
scales ; tarsi ringed "rith b1ack; abdomen grey -,vhltre, dorsally 
suffused wit.h rufous e cept at base and with fi eblaok dorsa I 
line expanding into a snla.ll spot on penn timate segment. 
Fore "ring grey suffused ,,,it'h reddish-bro,,·n a,nrl itrorated 
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,yjth black; basal and terminal areas browner and post
Inedian areal ,vhiter; some blackish suffusion before the 
whitish antelnedian line, "rhich is defuled by blackish 011 outer 
side, oblique frolu costa to 111edian vein, angled inwards in 
subnledian fold, then excurved and angled inwards to inner 
maro'hl; a dark Inedian line excurved from costa to median 
vein~ then incurved to near antemedian line; a small 
pale rufous discoidal spot, slightly defined by blackish; 
postmedian line dark, excurved from costa to R2, then 
illcurved and sinuous; subterminal line indistinctly double, 
excurved belo,v costa, then oblique, dentate and with small, 
sOllle,vhat dentate black marks on its outer edge, the mark 
belo,v costa extending as a streak to termen and the mark at 
Rl larger; slight black marks on termen at the extremities 
of t.he veins. Hind wing grey suffused with brown; post
luedial1 line excurved and indistinct from costa to R3, then 
incurved and with ,vhitish patch beyond it in submedian inter
space, ending at tornus. Under8ide ,vhitish irrorated ,vith 
fuscous; the postmedian line fine, a curved dentate sub
terIl1inal line with slight brownish band beyond it becoming 
ternlinal belo,v R3. Expanse: 0 52 mm., ~ 60 mm. 

Bab. S. INDIA (Kanara and Ganjam Districts), ,vhere ,ve 
obtained pupre, but no eggs nor la,rvre. 

Pupa.-Similar in shape to others of the genus; the head 
,,·as lost "Then the moth emerged, so no description of this is 
available. Surface shining; sculpturing on segment 4 con
sisting of a dull area on each side of the dorsal line, the front 
edge broadly rounded and sharply raised, the lower edge some
,vhat pointed and beconling flush with the surface of the 
segnlent: thorax lllinutely rugose; median portion of costal 
luargins of \Villg-case coarsely beaded; abdomen more coarsely 
rugose and pitted; the front portions of seglnents 6 to 12 
broadly tumid, ,vith longitudinal lines dividing the tumid 
portions into. squares; ante-spiracular ridges on 9 to 11, 
consisting of three narro,v ridges separated by deep channels. 
Spiracle of 2 t,vice as long as t.hose on t~e other segments, 
consisting of a deep slit bordered in front by the thickened 
hind lnargin of 2, this thickened margin divided into seven 
proll1inent beads, and behind by the thickened front margiIl 
of 3. which again is divided into froln three to five beads, 
behind ,vhich is a deep linear depression; remaining spiracles 
oval ,vith the edges of the slit raised. Cremaster short, 
conical, very irregula.rly coa.rsely corrugate on dorsal surface, 
tip na,rro"fIy bifid, the arms blunt. Colour of the pupa dark 
chestn} t, the spiracle of segment 2 and cremaster black, the 
relnaining spiracles of the body colour. Length 28 mIn.; 
breadth 10 111111. 
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46. Marumba indicus (Walk.). (Fig. 35 J, genitalia). 
Smerinthus ind'icus, 'Valker, 18.16, p. 254 (N. India) . 
... Yarun."ba -indicu8. Rot,hs. & Jord., 1903, p. 283; Seitz, 1928, p. 540, 

t. 56 b. 
Tl"ipto!lon l'ectilinea, ~IIoore, 1879 A, p. 388 (N. India); 'Vaterhouse~ 

18R:~, pI. exl, fig. 5 (d'). 
Triptogon indicum" Butler, 1881 B, p. 13, pI. lxxxi, fig. 2. 
Polyptychu8 dyras, Hanlpson (non 'Valle), 1892, p. 69. 

11I1Jago.-6~. Fore ,ving grey, in the ~ with a bro,vnish 
tinge; the dctrk chocolate-coloured spots at the tornal angle 
often coalesce into one, and that on M2 is more or less excavated 
distally: in t.he ~ the spot on M2 is divided into two; there is 
in bot.h sexes a, large chocolate sublnarginal patch extending 
fronl t.he apex to Rl, bounded by an in,vardly curved line and 
a dark transverse band across the base of the abdolnen. 
Hind "ring reddish, the 6 with fuscous at the base spreading 
to\\Fards anal angle; the chocolate-coloured anal spots 
eoa lesce into a short broad band. Tibiro with very fe,v spines ; 
fore tibia ending in a long thorn as in Agnosia orneU8. Antenna. 
long and stout, sinlilar to that of spetrchiu8. Tenth tergite 
separated into two rather slender lobes; sternite rounded at 
the sides, apex pointed. Dorso-apical lobe of clasper pointed 
(fig. 35 J), curving down,,,,ards; hook of harpe strongly 
curved. Expanse: 0 60-80 mm., ~ 92 mnl. 

Hab. E. HIMALAYAS and S. INDIA. We have bred it in the 
Kanara District of S. India, where it is rare and very Ioca.l, 
being confined to forest-clad hills ,,,ith heavy rainfall: under 
1 ,000 feet elevation. 

Larva :-
F'inal instar. Very sitnilar in shape to that of ~I. dyras dyras. 

Head triangular ,vith a short process rising from the apex of 
each lobe; true clypeus with the basal angles broadly rounded; 
false clypeus narro"r- and apex rising little above apex of true 
clypeus; labrum one-third length of clypeus and as broad as 
clypeus; ligula as long as labrum and half as broad, kidney .. 
shaped; eyes 1 to 4 in a slight curve, equidistant; 6 in line 
,vith 3 and 4; 5 forming an equilateral triangle with 4 and 6 ; 
3 the largest. Surface of head shining, covered ,vith very small 
glassy tubercles; some larger, sparsely-distributed tubercles 
on the cheek; surface of clypeus transversely lined, ,vith 
a. tubercle in each basal angle. Body similar to that of 
1J! clyras dyras. 

Coloration.-Head gTeen, dorsal line and che~ ,vhitish ; 
labrum, ligula, antenna and nlandible very pale yeYow, t.ip 
of mandible black. Body very pale glaucous .. green, SUbdorsal 
and oblique stripes as ~:l dyras dyras; tubercles <i}11 body 
yellow, those on anal flap and claspers green. Horn of body 
colour, the tubercles ,vhitish. Spiracles pure ,vhite ,vith 
a narro,v riln of shining black. Length 60 nlnl. 
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cP·upa.-Sinlilar ill shape to' that of M. dyras dyras, except 
that segment 14 has a lateral cushion-like tumidity 011 each 
side; the frons sloping ventrad and With five transverse, very 
rugose ridges on each side of the depressed dorsal line, these 
ridges increasing ill height forwards, the anterior one forming 
a prolninent transverse crest at the extreme front of the pupa; 
tongue broad, short, reaching to little more than one-third 
the length of ,ving-case; antenna alld fore leg reaching to 
one-half the length of the wing-cases, mid-leg to two-thirds; 
<1 narro,,· coxal piece. Surface shining; sides of frons, 
vertex and eye slnooth; anterior portion of each abdominal 
segment t.uluid, rugose and pitted; the rest of the surface 
of the pupa smooth. The spira.cle of 2 a wide slit, bordered 
by the thickened hind margin of 2 in front a.nd by the 
thickened front margin of 3 behind; the remaining spiracles 
ova.l, rising slightly from a shallo,v clepression, the central 
slit. a,gain depressed; in the ~ pupa, the sex-marks consist of 
a. snlall elongated pit in the middle of 12 and a similar pit at 
the front lnargin of 13; the clasper scar a deep lineal depres
sion, toothed along each edge, the cushion-like tunlidities 
on 14, mentioned above, bordering it. on each side. Cremaster 
conica.l, \vith an ear-shaped cavity on each side of the base; 
the tip sllortly bifid, the arms slightly diverging and each 
bearing a seta; the base of the cremaster separated la.tero
vent.rally from the cushion-like tumidities by a deep furro,,,, ; 
surface shining and very rugose. Colour rich chestnut, the 
frontal ridges, rugosities on the abdominal segments, spiracles 
an<l crenlaster black. Length 28 mm.; breadth 10 mm. 

Habits.-The habits of the larva the salne as those of dY'l'as, 
the usual food-plant being Sterculia villosa Roxb., family 
Sterculiacere, but it also feeds on H elictere8 i80ra Linn·., of the 
sa.me fa.n1ily, and B01nbax malabaricum DC., family Malvacere, 
and Gre10ia tilim.folia 'Tahl., family Tiliacere. The moth 
rests in the SaIne position as that of dyra8. It has not been 
observed in the "iId sta.te, and no wild 6~ came to our bred ~~. 

47 Marumba bengalensis Halnps. (Fig. ·tO~ 0 holotype). 
J.l1arlllnba bengalen8i.s, Hampson, 1912, p. 1270 (Bengal: Chota 

N agpur, I(alunga, a). 
T,nagc.-(J. Head, t.horax and abdolllen pale red-bro,,'Il 

tinged ,vith grey, the dOTsun1 of thorax with da.rker ~t.ripe ; 
frons dark- -red-bro,,'1l at sides. Fore "ing pale red-bro\Vl1 
tinged ltlth grey; an oblique slight.ly incurved a.ntemedian 
line; tu"o Inedian lines; some dark suffusion on inner Dledian 
a.rea; a pale elliptical discoidal spot defined by fuscous and 
-extending to ,vell belo,v cell; n da.rk line just be)Tond cell, 
oblique below Rl; postmedian 1iue dark, incurved to below 
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Rl\V h(\ro it is hooked, then strongly ret' -acted and incurved : 
a large chocolate .. bro,vn patch on terminn,l. area from costa 
to below Rl, ,lith incurved inner edge and t\VO conjoined 
ob "quel,y placed spots ftolll below ,Ml t lO tornu~ Hind '\\'11 g 
oct reous tit ged ,,'ith rufou8 a lUl1ttia'te ,chocolate-br(nvn 
patch h(kfore t.erlnen froJu Ml toO tornus Unaer.sif.le ,vith t,,,o 

red",bro\\~n a.ntenlcdiall lines a,nd tV{O postnledian lines obJique 
from costa t,o bet,veen Ml and Rl,then incurved. Expanse: 
60 mnl. 

The ,early sta,ges are unknown. 
Hab. S,. INDIA (Kalunga. ; Chota Nagpur) ,. Very rare. 

48. Marumba decoratus (Moore). (Fig. 41, ~). 

Smerintll.u.., decoratus; }Iool'e, 18'72, p. 568 (Sikkin1). 
TriptogQn decorata, Butler, 1877 A, 'po 588. 
Cypa decoral-a, Hampson., 1892, p. 71. 
S1Ilerin!,thuiu., deColatus, Roths. & Jot'd .. , 1903, p. 302, pI. lxv, fig . . 2 

(~) . -

It{arun~ba decora.tus, R,ot.hs. & Jord, 1907, p. 55; Seitz, 1928, 
p . ,540. 

Imago ~~. Dark olive-bro\\'l1,. Fore " ring ,vith outer 
lua,rgin highly ,excised bet,veen voins Rl a.nd SC5 and much 
a,ngulated t.o,,,,ards outer angle' suffused \yith pale pink; 

a, large' irregula,r luediall brO\Yll patch bordered ,vitK pink 
on costa and part y including a pale reniform spot, beneath 
which is a dark brO\Vll ... inverted ,comnia "-shaped mark; t,vo 
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curved postmedian pink lines, the inner one waved near the 
inner margin; some diffused brown streaks near outer· angle ; 
a triangular brown-edged patch on costa before apex, with 
a short ,vhite streak belo,v it. Hind wing with a broad black 
and narro,v pink streak near anal angle. Expanse: 72 mm. 

Bab. E. HIMALAYAS (Sikkim; Khasi Hills). The (f and 
early stages not known. This extremely rare insect was first 
placed by Rothschild and JOl"dan in the genus Smerinthulus, 
but it is no,v considered to be a )Jlarumba. 

Genus DAPHNUSA Walker. (Fig. 42). 
'Vnlker, 1856, p. 237 (part.); Roths. & J ord., 1903, p. 283; irl., 

1907, p. 56. 
Allodaphn'Usa, Huwe, 1895, p. 368. 

Genotype: ocellaris Want. 
Imago.-" 6~. Tongue very weak and short, the two halves 

filiforln, separated, the fringe not always developed. Pilifers 
closer together than in other SPHINGIDlE, and standing 
together ,vith the triangular epistome on a kind of lobe or 
pedestal; they are clothed ,vith bristles and some scales; 
genal process high, triangular; carina of labrum short, high, 
almost tuberculiform. Palpus smooth-scaled, large in <!, 
second segment angulate laterally in a ventral view; end
surface in a plane with the frons, large, rhombiform; joint 
open. Antenna grooved in both sexes; distal segments 
narrow and short, the ventral part conical, almost cylindrical ; 
the sensory cone at the tip of these projections long; scales 
at apex of last segment long. Tjbire densely spinose; hind 
tibire with one pair of short spurs; pulvillus and paronychium 
present, the latter ,vith t\\ro rather heavy lobes at each side. 
Abdominal tergites with the under scales nl0stly long, spini
fornI, but ,veak; spines at the edges also long and weak. 
Distal marghl of wings entire, apex of fore '"ing emarginate 
in ~, often also in ~; SC2 and Rl of hind wing on a long 
stalk, from near centre of cell, D2 not or slightly curved; 
frenulum and retinaculum present. Clasper without friction
scales. 

" Larva (in Mus. Stettin).-Head large, rounded, thorax and 
anal segments strongly tuberculate; horn long, straight, 
densely tuberculate. Green, a dorso- and a ventro-Iateral 
series of -purplish-brown spots, fourth segment [segment 8] 
a]most eutirely purple-brown, this belt produced backwards 
dorsal~j, forming a large patch on fifth segment [segment 9], 
a large divided dorsal patch 011 tenth [segment 14] '.' (Roths. 
& Jord~ 1903, p. 283). 

Hab. Indo-Ma.layan Subregion. One Indian subspecies. 
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-49. Daphnusa ocellaris ocellaris Walk. (Fig. 42, A, B, genitali~. 
Daphnu$a oceUaris, 'Valker, 18.36, p. 237 (Borneo); Swinhoe, 1890, 

p. 164 (Bassein); Hampson, 1892, p. 72. 
Daphnu.sa ocellaris ocellal'is, Roths. & Jord., 1903, p. 284; Seitz, 

1928, p. 540, t. 6:~ a . 
. 4.11orlaphnusa j)·uh.storjeri, Huwe, 1895, p. 368, t. 3, fig. 2 (~) 

(J a\?a). 

Ilnago.-e~. Pattern of fore ,ving similar to that of the 
speei~s of .1tIarumba., the t,vo tawny marks ,vith the brown 
pa.tch near hind a.ngle corresponding to the blackish-brown 
~poh~ of Jf arumba. 

d. Pale reddish-bro,vn or dark olive-brown; collar and 
vertex; of thorax darker. Fore "''lng upperside with two 
,,'aved subbasal lines angled outwards at 8M2, "'''here they 
join an oblique antenledian band; a crenulate postmedian 
band bea.ring a large pale spot at inner margin, the inner 
side ,vith some red dentate nlarks ; two crenulate submarginal 
lines; a chestnut patch on costa before apex. Hind wing 
red-bro'vn, ,vith some bright chestnut lines above anal angle. 

~ .~ 

B. 
Fig. 42.-Daphnusa WaUL Genitalia. 

A, D. ocellal'is, 6, 10th segment, yentral view; B, clasper and harpe; 
rb, end of the harpe. 

U nde:rside: fore "ring ,vith two crenulate submarginal lines; 
hind ,ving ,vith curved lnedian and postmedian lines. 

~. Darker bro,Vll; a dark bro,vn band all metathorax. 
Expanse: J 80-92 mm., ~ 112 mm. 

c. Tenth abdominal tergite carinate above (fig. 42 A), 
curved down,vards, the curved part deeply cleft, each lobe 
bluntly pointed, very strongly chitinized at end; the sides 
dilated laterad and ventrad before apical hook; sternite 
nlembranaceous, vestigial. Clasper (fig. 42 B) reduced in 
size, dorsal margin bent ventrad, apex rounded, inner surface 
deeply concave; frolll this cavity projects distally the end 
of the harpe, proxinlal part of harpe large. Penis-sheath 
\vithout ex:ternal arnlature, apex more produced on one side 
than on the other, the projecting part often subglobose. 

~. Eighth tergite of abdomen scaled, cleft to base. proxi
Inal part of vaginal plate convex mesially, the proximal and 
lateral edges of orifice raised into a smooth strongly chitinized 
ridge ,vhich is feebly silluate; post-vaginal part of plate 
membranaceous, scaled. 

VOL.V. 0 
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(Bab. E. HIMALAYAS (Assam), BURMA,. Malaya and the· 
Philippines .. 

See under genus for all that is known of the early stages. 

Genus LANGIA Moore. (Fig. 43). 
Moore, 1872, p. 567; Roths. & Jord., 1903, p. 291; id., 1907,. 

p. 58; Jordan, 1911, p. 242. 

Genotype: zenzeroides Moore. 
lmago.-" d'~. Tongue reaching end of fore coxa; pilifer

with a brush of scales instead of bristles; genal process 
broad. Palpus just visible in dorsal view, not essentially 
different in the sexes, with long hairs laterally. Antenna 
of d' compressed, not strongly grooved, slightly dilated above
the grooves, hence outline undulate in a dorsal view, distal ... 

~ 

-::;==::::=:=:: -- - / -- ~;'I(. 
;-=w~: :.~f.~ .. ~ .. 

Fig. 43.-Langia Moore. Genitalia. 
A, L. zenze1'oides, &" lOth segment, ventral and lateral views; 

B, clasper; C, harpe; D, penis-sheath. 

segments much higher than long, but only slightly com
pressed; of ~ very feebly compressed, seriate cilia short; 
end-segment very short and obtuse in both sexes. Body 
roughly scaled, excepting head, pro-mesonotulll and end of 
abdomen; the scales gradually ,videned towards ends, dentate; 
nQ spines on abdomen. Tibire not spinose; spurs long, 
t,vo paj'15 to hind tibia, with long naked points; tarsi short, 
lateral apical spines strong, outer spines of soles more or less 
erect and inclining mesiad; claws and pulvillus large, paronJT. 
chium with one broad lobe at each side. Distal margin of' 
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fore wing dentate; D2 (upper discocellular) of hind wing 
curved, sending a long spur into ceil, R2 (v~in 5) below centre 
of cell; frenulum and retinaculum present. No organ of 
friction on clasper" (Roths. & Jord., 1903, p. 291). 

Hab. Wand E. HIMALAYAS to Japan. One Indian sub
species. Ea,rly stages described under that subspecies. 

50. Langia zenzeroides zenzeroides Moore. (Fig. 43 A-D,. 
genitalia; fig. 44, imago; PI. III, fig. 4, larva, fig. 5, 
pupa; PI. VII, fig. 10, imago). 

Lanuia zenzeroides, Moore, 1872, p. 567 (I{otghur, N.W. India); 
Cotes &' Swinhoe, 1887, p. 25 (Simla, Sikkim); Hampson, 1892~ 
p. 73, fig. 45; Dudgeon, 1898, p. 407 (Sikkim, 5,000 feet). 

~augia zenzeroides zenzeroides Roths. & Jord., 1903, p. 292; Seitz,. 
1 H28, p. 540; Scott, 1931, pI. i, fig. 6. 

Lan!/la, kltasiana, Moore, 1872, p. 568 (Khasi Hills). 
Langill zeuzeroides (!), Gatt, 1877, p. 116 (larva hissing, on apricot ;

ima.go squeaking). 

Imago.-cr~. Head pale; vertex of thorax leaden, with 
sonle ochreous lines, the sides dark brown; metathorax 
and abdomen covered ,vith light and dark brown spatulate 
scales. Fore wing with the costal area leadenagrey, whitish 
below cell, dark grey towards inner and outer margins; three 
very oblique dark lines from apex to near centre of. inner
margin; a whitish submarginal line ; outer margin with light 
and dark lunules in the crenulations. Hind wing brown, 
with some dark brown and whitish lines near anal angle;. 
a marginal da,rk line; cilia whitish towards anal angle. 
Expan8e: d" 112-152 mm., ~ 120-152 mm. 

3. Tenth abdominal tergite bilobate (fig. 43 A); sternite
broadly divided into two processes. Clasper long (fig. 43 B),. 
narrowed to apex, dorsally reduced in width, hence a wide 
gap between it and the supraaanal plate, ventro-apical margin 
turned inward; harpe (fig. 43 C) produced into a long, hori .. 
zontal ventral process, sinuate and lobate at end; the process
visible without dissection. Penisasheath (fig. 43 D) irregularly 
compressed, very stout, armed at end with a long strong 
hook which curves ventrad. 

~. Anterior part of vaginal plate strongly chitinized, 
raised into a transverse, slightly undulate ridge in front of 
the large vaginal cavity; post-vaginal part of plate also pro
jecting distad, rounded, more or less membranaceous, except 
at the edge. 

Bab. Wand E. HIMALAYAS and S. China. We h~ bred it 
in the Wand E. Himalayas. Very common in orchara~in the
Khasi Hills, where it causes much damage by defoliating the 
fruit- trees. 

02 
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1;gg.-Very broadly ovoid; surface smooth and shining; 
colour bright russet, turning whitish before hatching. Length 
2·5 mm. ; -breadth 2 m' • 

Larva:-
1st instar. Head round, body ,c,ylindrical, horn ,straight 

alld very lon,g; surface of head an,d body, including horn, 
covered ,vith ·,,,hite hairs, which are far longer on the bod,Y than 
on the head; colour of hea,d pa e ,green, body y,ellowish"green, 
llorl reddish purp e. 2nd ~n8tar. Head triangular, 'with a short 
process rising froln the apex of each lobe ; horn lo.ng, slightly 
up-curved, surface of body covered ,vith pae tubercles :; head 

Fig. 44.-Lau.!Jia =enzerQide$ l\iool"e. Resting attitude. 

,l,nd body green, processes on the head black; a dorso-Iateral 
yellow stripe from head to base of horn ; horn reddish. 
,3rd instar. Head tr,'angular, with long apical processes; head 
and body llpple'''green, covered \vith white tubercles; a yellow 
stripe from the tip of each process on head to bas'e of antenna 
a l d also dO'Vll the back of the head, meet'·ng the ,dorso-lateral 
stripe,w}ljch is now formed of yellow tubercles. 4th instar. 
Shape 'xnd colour of head .and body as in the 3r,d instar; 
born thick, ending .in a blunt point directed ,downwards, 
d~lrk ~een ,vith yellowtubercl,es. Spiracles blue. 

5th instar.Head elongate-tr-angular. with a long process 
rising from t.he apex of ,each lobe, the two processes ,closel,Y 
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~ppressed to near tip, ,vhere they diverge shortly; head thrre 
tinles as long as broad; segment 2 of less d.iameter than base 
of head, the segments then increasing in diameter to 7,. rest 
of body cylindrical. Surface of head smooth and moderately 
shining. Body dull, ",ith a transverse row of small pointed 
tubercles on each seglnental ring; a dorso-Iateral line of larger 
pointed tubercles fronl the front of segment 2 to base of horn. 
Horn very short, thick at base, ,vith a blunt point; covered 
~rit.h large rounded tubercles; anal flap and claspers heavy, 
also covered with large rounded tubercles. 

Coloration.-Head and body apple-green; apical processes 
pale yello~"; a white stripe from each process running down 
(~heek to base of antenna, and also down the back of head to> 
nape, nleeting the dorso-Iateralline of tubercles on segment 2 ~ 
transverse ro'vs of tubercles white; dorso-Iateralline of tubercles. 
yeJlo\v or reddish, on a yellow stripe. Horn green with whitish 
tu bercles; tu beroles on anal flap and claspers pale green; 
terminal segments of the true legs red. Spiracles oval, 
very large, p~le blue edged with black, and with a black 
crescent-shaped mark above and belo\v. Length 125 mm. 

Pupa..-'!ery short and stout.~ bluntly rounded at both 
ends; tongue longer than fore leg, slightly longer than mid-· 
leg, and reaching to the point where the wing-cases meet; 
antenna very stout, longer than fore leg in both sexes; no 
coxal piece; abdominal segments raised into high ridges, 
especially on the dorsum, the divisions between the segments 
deeply constricted. Surface dull and shagreened, especially 
on the ridges of the abdominal segments, ,vhich are also 
covered ,vith conical tubercles. Spiracles oval, the lips of 
the central slit raised into narrow ridges. Cremaster absent 
or a very small pointed spik-e. Colour iron-grey, almost 
black on dorsum, which has a reddish tinge when the pupa is 
freshly formed. Length 50 mm. ; breadth 20 mm. 

Habits.-The large eggs are laid singly on the underside 
of a leaf; the food-plants are apple, pear, cherry, and medlar, 
all of the family Rosacere. The larva lives on the underside 
of leaves and twigs, and is sluggish. When resting it holds 
on to a twig with the claspers and two or more pairs of prolegs, 
and bends the front of the body backwards, the long point 
of the head continuing in the line of the adjacent segments, 
the true legs bunched together, and the pairs of unoccupied 
prolegs held with the feet pressed together. When molested 
it strikes from side to side with its head, at each strc$~ making 
a loud hissing noise. This appears to be produced by the 
Rudden forcing of air through the spiracles, as, if these be 
"retted, bubbles of air are seen to be forced throul'h the 
film of water. The full-fed larva is very large and heavy, 
and eats a great number of leaves. Before pupating it rests 
for some days without feeding, then becomes suffused with 
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brown, leaves the food-plant and burrqws into the earth. 
In the case of those bred by us the cell was merely a hollow 
on the surface of the earth, but this was probably due to the 
depth of earth provided not being sufficient for such large 
Ia,rvm. The body becomes shorter and stouter, and be
.smeared plentifully with slime, which spreads to the sur
Tounding earth. This slime appears to be secreted from 
the whole surface of the body, and not merely from the 
;spinneret, and has a strong and very distinctive smelL 
The pupa is very stiff and, except for a few days after pupation, 
does not make any perceptible movement when handled. 
The wings of the moth take a long time to dry, and if a specimen 
is required for setting it should not be killed too soon after 
emerging. It is very sluggish during the day, but if alarmed 
raises its body and raises and partly opens its wings, at the 
sa,me time making a hissing or squeaking note similar to that 
made by the Death's-head Moths. In the resting position 
the \vings are held steeply penthouse-wise and the abdomen 
is bent up"rards. The species is very common in the Khasi 
Hills, and the large caterpillar does considerable damage in 
orchards by defoliating the trees. Eggs were found from the 
end of April and larvre up to about the end of August. The 
llloth does not appear to be attracted by light, and ,ve have 
never caught it at flowers. 

Genus RHODOPRASINA Rothschild & Jordan. (Fig. 45). 
Roths & Jord., 1903, p. 292; id., 1907, p. 59. 

Genotype : jloralis (Butl.). 
Imago.-" d'~. Tongue very short and weak. Palpus very 

:SIn all , closely appressed to the head, this crested between the 
antennre. Lower half of eye covered by a tuft of long hair
:scales. Antenna of ~ simple, cylindrical, without seriate 
prolonged cilia; of d' peculiar, the side-grooves deep, extending 
.all round the ventral side of the segment, the basal.and apical 
edges of each segment produced ventrad, as sho"rn in figure, 
this projection widened laterad near end, appearing spatulate 
in a ventral view. Tibire with very few spines at the end; 
anterior tibia ending in a long naked thorn [no thorn in 
R. calla'(l;tha] ~ spurs of mid- and hind tibia very short, one 
pair to hind tibia; pulvillus and paronychiuln present. 
Cell of hind wing broad, lower angle not acute, about 90°, 
R2 from c'ntre of cell, stalk of SC2 and Rl rather short. Distal 
luargin of fore "ring dentate. Scales of abdoDlinal tergite 
long, no broad under-scales, apical spines ,veak" (Roths. & 
.Jord., l c., 1903). 

Bab. E. HIMALAYAS. Two species. For the early stages 
.see under R. callantha. 



RHODOPRA.SINA.. 199' 

Key to the J.9pecies. 
I 'nUlfJines. 

Fore tibia with a long thorn at end R. flora lis (Butl.), 
[po 199. 

:Fol'e tibia without thorn R. callantha Jordan, 
[p.200. 

The larva a.nd pupa of jloralis have not been described in 
sufficient detail to ena hIe keys to be made . 

. 51. Rhodoprasina floralis (Butl.). (Fig 45 A-C, genitalia). 
A4m,blllyx jloralis, Butler, 1877 A, p. 639 (Darjeeling). 
{).lIpa floralill, Hampson, 1892, p. 72. 
RllOdopralnna jlo ra liSt Roths. & J ord., 1903, p. 293; Manson, 

1907, p. 241, fig. A (lar,"a), B (pupa), C (6'), D (~); Seitz, 1928, 
p .• 341, t. 62 a. 

Triptogon jiol'ale, Butler, 1881 13, p. 13, pI. lxxxi, fig. 1 (~). 

I'lnago.-d'~. Antenna pink, head and thorax green, 
'abdomen olive. Fore wing with outer margin evenly curved, 
t.ornus produced back"rards as a broad lobe; upperside 
;green ,vith a pink patch on base of inner margin; a dark, 

Fig. 45.-Rhodoprasina Roths. & J ord. Genitalia. 
,~-\, R. jlOJ'alis (Butl.), 6', 10th segment, ventral view; B, clasper 

and harpo; C, penis-sheath. 

'0 blique, postmedian line; some brown on veins beyond cell 
and at outer angle; hind ,ving bright pink, outer margin 
broadly olive; cilia ,vhitish towards anal angle. Underside 
-green, fore wing with basal half except costa bright pink; 
an indistinct line beyond cell from costa to R2; an oblique 
"Thite and green postmedian line; an indistinct, lunulate, 
·su bllla.rginal line; hind 'Ying crossed by three straight 
,oblique lines, the first subbasal. There is no such line in 
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OCly other Ambulioine species, the most proximal line of other 
AMBULICINlE standing always distally of base of M2. Fore 
tibia with a long thorn at ape~. Expanse: 114 mm. 

J. Tenth tergite (fig. 45 A) broad, flat, sinuate, the two 
lobes pointed, their tips curved downwards, or longer and 
narro\ver, the division into two prongs indicated by an incision; 
tenth sternite very broad and short, transverse, the edge 
incrassate, rounded. Clasper (fig. 45 B) without friction
scales, apical halfnarro,ver than basal half, also less chitinized ; 
harpe nearly concealed in the deep cavity of the clasper; 
it ends in two strong, long, conical processes which point 
up\vards. Penis-sheath (fig. 45 C) armed with a small 
subapiral, denticulate, transverse ridge which is higher at 
the left side; penis-funnel with a curved, pointed, flattened 
process on each side. 

~. Around orifice a moderately raised half-ring which is open, 
posteriorly, the segment membranaceous in front of the half-· 
ring alld at sides, and wrinkled. 

Bab. E. HIMALAYAS (Sikkim). Rare. It has been bred by 
Fellowes-Manson, and his description is given below :-

"Larva green, covered with whitish-coloured gTanules, 
a darker green stripe on dorsal surface together with a series 
of short orange-coloured spines from head to horn, on segments 
2 to 5 is a subdorsal yellowish streak, a small white spot 
on segment 5 edged with black and "rith a disc of yellow near' 
it, oblique lateral violet stripes edged with pale greenish
yello\,," below on segments 5 to 1]; anal flap covered with. 
orange-coloured spines, a ,vhite streak on each side of bead 
which is green, triangular, and produced up,vards; horn long,. 
nearly straight., rough, green ,vith t.he tip black; legs and 
claspers pale yellow. Length 80 mIn." (Journ. Bombay Nat. 
Rist. Soc. xvii, 1906, p. 241). 

Pupa not sufficiently described. 
Habits.-Food-plant: Acer campbelli Hook. f. & T., family" 

Sapindacere. 

52. Rhodoprasina callantha Jord. (Figs. 46, J, 47, ~; PI. III, 
fig. 7, larva; PI. X, fig. 1, larva; PI. XIV, fig. 1, larva). 

Rhodoprasina callantha, Jordan, 1929, p. 86 (Assam; Shillong, 
d'~). 

Imago.-d'~. Antenna pink, thinner than in R. floralis, 
the segments less deeply constricted; body and "''lngs deeper 
coloured than in floralis, fore \ving less dentate. 

J. Body olive-green, some,vhat brighter beJo"\\r, particularly 
on abdoDlen, which has a yello\yish t.int. Tibire and tarsi 
more or less blackish, relieved "rith grey on upperside; fore 
tibia without terlninal cla,v: hind tibia l\rith a minute ante-
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apica_ spur and a pai.r of short. api'cal ones. Fore wing oliy4! .. 
green, partly relieved ,vith ,,,hite; ,vhich gives it a sage-green 
appearance in certain lights; hind ,margin a little more 
deeply sinuate than in ,R. floralis and more convex ·n lower 
hn f, and here h,ardly at a.1I dentate; three olive-green tra,ns
vr!3'e lines nearly as in jlorali,s, thl3 first straight, shaded 
"rith white on outside, the second slightly convex, the th~rd" 
\,hich crosses RS half.,vay bet,veen cell an,d distal largin, 
nlore sttrongly conv,ex in anterior third and here more distal 
t,ban in ,jI,oralis ,; between second and third lines a na.rrOl\r 
ba,nd ,consisting of t\VO rather faint olive-green lines ,vhich 
costally are curved basad; beyond this band a diffuse ",-hite 
costal spot; terminal a.rea a little paler green, relieyed with 
white, the proxinlal nlargin of this terminal border dentate,. 
t.he grey shading proj~ctinga.t. R2 to near the disca} line; 
hind margin red at bn~(1. Hind ,,;inO' ca.rmine~ costal area do,vn 

Fig. 46.-Rhodo]lI',(f(>-ina callalltllOt Jord., &. 

to R1 and anal area dull olive-gTeen, the former more sh,arply 
d,efined t an in ftoralis; the red area extending to t,ermen 
bet\\Teen Rl and R3, but "ashed with olive-green at the 
ter.men. 

Underside paler green than upp'er, "rith a distinct yello,vish
,green tint; fore "ring as in ftoralis, with a large carmine patch. 
from near base to just beyond ape.x of cell; a dis cal line 
slightly S .. sbaped, bounded "ith white ,costally on the proxim,al 
side, the white s,caling also forming a diffuse costal spot 
prox"mally of the ,vhite line, but connected "ith ·t; between 
this line and the termena diffuse dark olive-green dentate 
line corresponding to t.he distal boundary of the oli ve .. green 
a,rea of the upperside. Hind wing: costal margill slightly 
but distinctly con'cave from near base, convex at three
fourths,vhere the distal transverse line reaches the costal. 
margin; three lines as in ftoralis, but the second line placed 
muc nearer to the first th,an to the third, proxiDlalIy of second 
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ttnd third lines, conspiCUQU8\vhite edging along the lines, 
third line convex anteriorl,Y, concave posteriorly (the line 
straight or nearly so in jlQralis); a lighter green terminal 
band ver.y irregular, widest below costal angle (about 5 ~. 
broad at R2), fading away at anal angle, anteriorly within 
this border diffuse clive-green spots close to termen. 

~. The olive-green co our of the 0' replaced on the upper 
side by greenish tawny~olive, on the underside by brighter 
ta'Vll,y .. olive; in a crippled ~ the colourin,g somewhat greener. 
The white suffusion on the upperside rather more extended 
than in the c!. On the underside a blackish dot close to ape,x 
of fore WIng corresponds to an olIve-green lninute dot of the 
3; centre of base of hind "ring pale green; on both willgS 

blackish and grey diffuse subln,a,rginal sea ing,vhieh, on fore 
"ring, forms an irr,egular tria.ngula.r patch froln anal angle 

~ig.4:7.~Rhodopra.sina callantha Jord., ~. 

for'VR,r,d, <\,ud on hind ,vin,g an irregular band \"hich is nearly 
interrupted before middle. Expan8e: 0 90 mm., ~ 120mm. 

6. Tenth terglte longer than ill ftoralis, particuJarly the 
na.l~ro"red apical portion, at apex a minute mediall incisioll, no 
division into t,vo prongs; ma:rgin of tenth sternite slightly 
illcurved in middle. Harpe of ,clasper as 'in floralis, but the 
lleck, of ,vhich the pair of prongs are the continuat' on~ a little 
horter, the prongs s ·ghtly variable in length, either the 

pro .. inla prong the longer or t.he distal one. Penis-sheath 
\"ith a ]arge, conical, slightly compressed horizontal tooth. 

Hab.E. HIMALAYAS (Shillong, Khasi Hills, Assam). 'We 
ha.ve bredi th":s ne,v species ill t.he Khasi Hills near Shillong, 
at an elovation of a.bout 5,000 feet. Larvre \vere fairly conlmOll, 
but very local in forests with heavy rainfal ) during the rainy 
seaso!' 

Egg.-Elonga,te-ovoid, surface smooth a.lld shhl"ng,co}our 
paJe green. -
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Lar'l,a :-
1st insta.r. Head round, body cylindrical, horn long, straight; 

~olour pale green; head 1·5 mm. long by 1·1 nlm. broad. 
2nd insta.r. Head triangular, \\rith a long tuberculate process 
rising froin apex of each lobe, the two processes closely 
appressed; body cylindrical; horn of medium length, straight, 
ending in a conical point; colour of head and body green; 
a subdorsal line of lllult.i-pointed orange tubercles from 
front luargin of segment 2 to base of horn; seven oblique 
stripes formed of orange tubercles; the spiracle of seglnent 5 
surrounded by an ocellus-like marking, dark green edged "rith 
~rinlson ~ head 5 IUln. long by l·g mm. broad. 3rd instar. 
Litt.le change; a transverse ro"r of small orange tu hercles 
on each seconda,ry ring; head 9·0 mm. high by 3·5 mm. 
broad. 

4th insiar. Head very elongate-triangular in shape, ,,"ith 
.n blunt-ended process rising from the apex of each lobe, the 
t."ro processes so closely appressed that they appear to be an 
up\vard prolongation of the head. The· anterior secondary 
ring of segment 2 of greater diameter than base of head, 
and the secondary rings decreasing in diameter to the middle 
of the segment; fronl the middle of 2 the body increasing in 
dialneter gradually t.o 10, then decreasing gradually. Surface 
.of head Inoderately shining, set sparsely with small tubercles. 
Horn straight, of mediulu length, tapering evenly to a blunt 
point, held slightly above the horizontal; anal flap and 
claspers heavy. Body dull; a transverse ro,Y of small 
tubercles along each secondary ring; a larger tubercle close 
to the dorsal line on each secondary ring, forining a subdorsal 
line of tubercles fronl front nlargin of seglnent 2 t.o base of 
horn, t.hese tubercles increasing in size posteriorly; seven 
.oblique stripes fornled of larger tubercles, that on 5 formed 
of la.rger tubercles than the rest; scattered tubercles on horn, 
-anal flap and claspers. 

Coloration.-Head pale bluish-gTeen, the tubercles ,vhite; 
<1, narro,Y green stripe runs froin the apex of each process to 
base of antenna, and from apex of each process to nape, 
"yhere it joins the dorsal stripe of the body. Body: seglnents 2 
to 4 pale bluish-green, rest of body green; a broad dark green 
dorsal stripe from front margin of 2 to base of horn; an 
indistinct whitish stripe on each side of the dorsa.l stripe, the 
tubercles on this pale st.ripe orange; an indistinct ,vhitish 
dorso-Iateral stripe on 2 to 4; t.he oblique st.ripe on ff} pale 
yello,v, the remaining obHque stripes ,vhitish and le~·. broad, 
the tubercles on the stripes orange. Horn pale yellov.~ ,vith 
orange tubercles; the transverse ro,vs of tu bercl~s and 
those on anal flap and claspers orange. Spiracles ,vhite 
-edged ,,~ith black; that on segment 5 broader t.han the rest, 
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mad surrounded by an ocellus-like marking, dark green ringed 
with crimson. Head 9 mm. long by 3·5 mm. broad. 

5th instar. Head very large and heavy, elongat.e-triangula,r 
in shape, vertex rounded and dorsal line shallowly impressed; 
the processes represented by a flat tubercle on apex of each 
lobe; true clypeus about one-fifth length of head, apex 
acute, basal angles rounded and tumid; false clypeus a very 
narrow strip outside true clypeus;. labrum one-third length 
of clypeus and slightly broader than clypeus, with a ridge 
on each side of the dorsal line, the lateral ends tumid; ligula 
as long as broad, the deep triangular sinus having a narrowly 
rounded lobe on each side; eyes with the line joining 1 and 2 
at right angles to the straight line joining 3, 4 and 6; 1 and 
2 about one eye-diameter apart, 3 about two diameters from 
2 and 4; 6 about three diameters from 4; 5 level ,vith and 
about t'\\"o diameters from 4 J eyes 1 and 2 situated on a tumi
dity. Surface of head slightly shining, set sparsely and 
irregularly with minute tubercles. Body short and stout; 
the vertex of the head rises high above segment 2 and the 
seglnents increase in diameter gradually to 8, then decrease 
gradually to 12. Horn short, stout, straight, tapering 
gradually to a blunt point, and held horizontal or directed 
slightly downwards, touching or nearly touching dorsum of 
anal flap; anal flap and claspers tumid and heavy. Surface 
of body dull; a transverse row of sman pointed tubercles 
along each secondary ring; a line of larger sharply-pointed 
tubercles on each side of dorsal line from front margin of 
segnIent 2 to base of horn, these tubercles gradually increasing 
in length to near base of horn: a line of pointed tubercles 
along each oblique stripe, the tubercles on the oblique stripes 
of 5 and 11 larger than the rest; those on the oblique stripe 
of 10 the slnallest; the line of tubercles on each segment runs 
for,vard on to the adjoining segment, and backwards to near 
the dorsum of the segment behind, that on 11 running across 
12 to base of horn. Large rounded tubercles on horn, anal 
flap and claspers; all the tubercles mentioned setiferous; 
the subdorsal and dorso-Iateral main hairs are not distinguish
able, but there a,re long and extremely fine supra- and sub
spiracular hairs, and some hairs on true legs, on shanks of 
prolegs and on edge of clasper-face. 

Coloration.-Head: face bluish"green, cheek pale green; a 
whitish stripe, edged on the inner side ,vith green, from apex 
of each lobe to base of antenna, separating face from cheek ~ 
a green dorsal stripe fronl vertex to nape; tubercles white ; 
labrum pale green; ligula bro\\'ll with a pale green stripe down 
ea.ch lobe; basal and middle segments of antenna greenish, 
end-segment greenish with bro\vn tip; DIandible pa.]e green, 
tip da.rk bro,vll. Body varying froDI pale apple-green to 
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pale bluish-green, segluents 2 to 4 paler than the rest and tIre 
anal segments darker; a whitish subdorsal stripe on 2 to 4 ; 
a broad, dark green dorsal stripe from the front margin of 
2 to base of horn; an indistinct ,vhitish stripe on each side 
of the dorsal stripe, on ,vhich the subdorsal line of large 
tubercles is situated; seven oblique stripes pale yello,v, 
that on 5 broader than the rest, all edged above ,vith dark 
green and bearing the oblique lines of tubercles. Horn green; 
anal flap and claspers edged with yellow; all the tubercles 
orange except those on edge of claspers, where they are 
yello\v; legs green; prolegs pale blue, the hooklets on the 
feet red-bro,,·n; venter pale bluish-green. Spiracles ,vhite 
edged "ith black, the ,vhite forming a narro,v ellipse con
ta.ining the central slit; the white portion of the spiracle 
on segnlent 5 broader than that of the others, and this spiracle 
8urrounded by an ocellus-like marking, dark green edged ,vith 
crinlson. Length 90 nlm. ; breadth 18 nlm.; horn 6 mIn. ; 
head 14 lum. long by 8 Inn1. broad. 

Pupa.-Head rounded, rather small, frons nearly vertical; 
segment 2 of about the same diameter as head, the segments 
then increasing rapidly to the middle of the body, which is 
stout; tongue broad at base, reaching to about middle of 
wing-case, shorter than fore leg, the tip sonletimes covered 
by the fore leg; antenna as long as tongue, mid-leg a little 
longer than fore leg; no coxal piece. Surface shining; head 
irregularly corrugate; segment 2 rugose, dorsally carinate, 
antenna distinctly cross-rayed; ,ving-cases transver~ely, 
irregularly corrugate; thorax transversely corrugate on 
dorsum, obliquely corrugate in lateral area; abdomen pitted, 
especially near the front lnargin of each segment; sculpturing 
on segment 4 consisting of a highly polished transverse weal 
on each side of the dorsal line, ,vith a smaller weal behind 
it; ante-spiracular ridges on 9 to 11 in the fornl of three 
paranel ridges of equal length. Spiracle of 2 indicated by 
a slit, bordered in front by the hind lnargin of 2 and behind 
by a weal along the front margin of 3; renlaining spiracles 
oval "rith a very narro\v rim, the surface rising from the rim 
to a smaller depressed oval containing the central slit. 
'Cremaster conical, very coarsely corrugate; a broad, corru
gate keel along the venter; the tip slnooth, very shortly 
bent do,vnwards, conical and bluntly pointed; horn and 
clasper scars nlay be present or absent. Colour dark chestnut, 
the head, thorax, anterior part of \ving-cases and cremaster 
darker, spiracles black with the central slit orange. Length 
44-50 mm. ; breadth 15 lnnl. 

Habits.-Eggs laid singly on the underside of a leaf of the 
food-plant, Quercus fenestrata Roxb., family Fagaceoo. The 
larva lies on the underside of a leaf ,vhen small and on t'vigs 
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If)ld branches when large,. In the resting position the front 
part of the body is raised sligh,tly from the surfaoe, the 'e ongated 
head pointing upwards. The la;rv,a, is very ,active; though 
none of those found were att,acked by parasites they were 
very diffioult to re,ar, dying for no apparent reason, especially 
int e earlier instars. They do not become suffuised with 
brown or pink before pupation, wh·ch takes place in a ce I 
underground. The pupm are also delicate, and the moths 
whioh emerged "rere often crippled. One ~ h,ad no ,claws on the 
fore tarsi, and ,vas unable to expand her wings in ,consequence. 
A '~ exposed for three or four nights faile,d to attract a &'. 
She was very active at night and battered her wings to pieces4> 

Genus CLANIDOPSIS Rothschild & Jord,an. (Fig. 48). 
Roths. & Jord., 190.3, p. 294; id., 1907" p. 59; Jordan, 1911,. 

p. 242. 

Genotype' exttsta (But!.). 
Imago.-" O. Tongue very short and ,,"eak. Palpus rather 

st.out ·n~. Antenna thin, sOln'e,vhat set 'form , in 0 prismatical,. 

Fig. 48.-Clanidopsis Roths. & ,Jord. 
A, O. eX'usta (But.I.). ~; B, 10t;h s~gmellt, ventral vj.e\v ; 

C, clasper and harpe. 

trans-secition tr · ,angular ; i ~ cylindric.al, with the seriate
cilia Jtudimenta.ry. Tibi~ not spinose; hind tibia with 
two pa'rs of spurs, ong end-spur about as long as the second 
hind tarsal segment; pulvillus and paronyohium absent. 
Abdominal tergite,s with spiniform under soales besides larger 
Olles, the ,spines at the apical edges very numerous. 

," ~. Tellth tergite broad) sides slanting towards apex:, ,the· 
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latter sinuate, ,vith the lobes obtuse; -sternite with a broad) 
triangular, mesial lobe, ,vhich is some\vhat constricted at the 
base. Clasper sole-shaped, without friction~scales, apical half 
of internal surface hairy, the hairs pointing proximad, basal 
half smooth, deeper concave; harpe represented by a rather 
,veak mesial fold, ,vhich is longitudinal in position, ending 
in a flat spatulate process "\\-·hich curves ventrad; there is 
no subdorsal basal tuberculate lobe as in Clanis. Penis
sheath \\reak, "rithout arnlature . 

.• ~. Not dissected" (Roths. & Jord., l. c. 1903). 
Hab. W HIl\IALAYAS. One species. Early stages described 

under t.hat species. 

53. Clanidopsis exusta (Butl.). (Fig. 48 A, 6, B, C, genitalia. ;. 
PI. XI\T, figs. 3, 4, larva). 

Badiana exusta, Butler, 1875, p. 252 \KUna\VlU'); id., 1877 A, 
p. 59r>~ pI. xciii, fig. 4 (Kunawur). 

Clani8 exusta, Buder, 1883, p. 154 (Solun) . 
. Am~bul!l.1.· eXu,flta, Hampson, 1892, p. 80. 
Glanidop8is exusta, Roths. & Jord., 1903, p. 294; Jordan, 1911,. 

p. 242, t. 37 e; Seitz, 1928, p. 541. 

11nago.-~~. Upperside reddish-brown; dorsum of thorax 
dark bro,\\rn; fore wing with a pale, irregular, indistinct 
submarginal band; hind wing with two indistinct postmedian 
and prominent submarginal and marginal dark lines. Under
s·ide of fore wing with three, and of hind wing ,vith t,vo, 
postmedian lines. 

For details of genitalia see fig. 48 B, C. 
The insect resembles very much the species of Clanis in 

colour and pattern. As in Clanis phalaris, there is no black 
streak behind cell on underside of fore wing nor a black 
basal patch on upperside of hind wing. Mid- and hind tibia 
a,re greyish-white on upperside. Expanse: 6 76-92 mm., 
~ 96 mm. 

Hab. W HIMALAYAS, where eggs and Iarvre ,vere discovered 
and bred by Col. J. D. Canlpbell, D.S.O., R.E., at Mussooree, 
in 1932, at about 7,000 feet elevation. 

Egg.-Elongate-ovoid, very large for the size of the moth; 
surface snlooth and dull; colour green. 

Larva :-
1st in-star. Head round, of greater diameter than body; 

body cylindrical; horn short, stout at base, tapering gently 
to a bifid tip, each arm of which bears a short wh~te bristle ; 
colour of head and body green, horn black with the ~~se and 
ventral surface green. 2nd ins tar not recorded. 3rd and 
4th insiars. Head triangular, "\lith a short process risin.~ from 
the apex of each lobe; body nearly cylindrical, of less diameter 
than head; horn short, thick at base, tapering sha,rply to 
a point; colour of head dark green with evenly .. spaced 
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paler-coloured tubercles; of body, markings ancl tubercles 
as in the 5th instar, except that the subspiracular line of 
tubercles and the oblique stripes on segments 6 to 10 are 
formed of very small tubercles, and that the tubercles on 
dorsal and ventral surfaces of horn are shining black. 

5th instar. Head rounded-triangular, very broad above the 
lllouth-parts, dorsal line hardly depressed; apical processes 
of earlier instars reduced to a large, low, rounded tubercle 
on the apex; of each lobe; clypeus about one-third length of 
head, no false clypeus; labrum as broad as clypeus, narrowing 
frontad; ligula not so broad as labrum. Surface of head 
shining, covered with unevenly-spaced, large, low, rounded 
tubercles, these tubercles smaller and more ,videly spaced 
on vertex and cheek. Body: segment 2 of greater diameter 
than head, its front margin raised into a sharp t'idge; rest 
of body nearly cylindrical (but the venter somewhat flattened 
-,vhen full-fed), tapering slightly to 12. Horn short, stout 
at ,base, tapering sharply to a point, slightly down-curved. 
Surface of body dull; a shining, small, rounded tubercle on 
each side of the dorsal line on the frontal ridge of segment 2 ; 
a pair of larger and more pointed tubercles, one above the 
other, below this tubercle, and from the lo,ver tubercle of the 
pair a continuous ridge, from which rounded tubercles rise, 
to the level of top of spiracle; smaller, ,videly spaced tubercles 
along the secondary rings of all the segments from 2 to 12 ; 
a larger tubercle on the subdorsal line of 3 and 4; a sub
spiracular line of large 'vart-like tubercles, each with three 
or four rounded points, starting from just belo,v and behind 
t.he spiracle of 2 and meeting the front end of oblique stripe 
on 5 at a sharp angle; oblique stripes on 5 to 11 formed of 
a ridge, broken by the junctions of the secondary rings into 
oblong tubercles. Horn covered ,vith shining pointed tubercles,; 
ana,} flap edged "\vith rounded tubercles. 

Coloration.-Head dark bluish-green, immaculate; the 
tubercle on apex of each lobe yello,v; labrum, ligula and basal 
seglnent of antenna pale ycllo,,"; rest of antenna chestnut ; 
mandible pale chestnut, tip darker chestnut. Body green 
a.bove the spiracular line, bluish-green belo,v it, segments 2 to 4 
darker than the rest; tubercles and ridge on front margin 
of 2 orange, remaining tubercles on 2 yellow; those on the 
remaining segments pale yellow above the spiracular line and 
of the body-colour belo,v it, the four larger tubercles 011 the 
subdorsal line of 3 and 4 nearly ,vhite; subspiracular line of 
tuberclfijs on 2 to 4, and oblique stripes, shining ,vhite, the 
obHque stripes on 5 and II slightly more prominent than the 
rest; oblique stripes edged above ,vith dark green, and each 
stripe runs on to the adjoining segment in front and behind, 
not reaching the dorsunl, the for,vard and back,vard extensions 
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being less prominent than the median part. Horn dark 
bluish-green, with paler tubercles on the dorsal and ventral 
surfaces, and pale yellowish-green with larger tubercles of 
the same colour on the sides and on the apical quarter; anal 
flap edged "ith yello,v tubercles; basal segments of true 
legs pale yello'''''-green on t.he outer face and black on the 
inner, second segluent brown on the outer face and black on 
the inner, third segment chestnut; a black patch on venter
opposite the base of each leg; prolegs and claspers of the· 
body -colour, feet pale brown. Spiracles oval, pale yellow 
edged narro\\riy ,vith green. Length 55 mm. 

Pupa .. -Not recorded. 
Habits.-The large oval eggs laid sometimes singly, hut 

often in pairs, on the leaflets of a species of Indigofera, family 
Legllluinosro. The leaves of this plant close in the evening, 
so the eggs must be laid early, or the leaflets must be forced 
apart by the moth while ovipositing. The larva is sluggish 
and deliberate. in its movements. In the resting position 
the front of the body is raised slightly from the surface, the 
face parallel with the surface. In this position the subspiracu
lar line of tubercles forms almost a straight line with the 
oblique stripe on segment 5. The larva has the same habit 
as some of those of the genus Glanis of remaining in the larval 
state for a long period after burying itself in the ground. 
Some larvre which went underground in September and 
October 1932 had not pupated in May 1933, and others did 
not pupate till June 1933. The moths emerged in about 
a fortnight after pupation. 

Genus AGNOSIA Rothschild & Jordan. (Fig. 49). 
Roths. & Jord., 1903, p. 294; id., 1907, p. 60. 

Genotype: orneus (Westw.). 
lmago.-" d'~. Tongue short. Joint of palpus open. An

tenna of d' deeply grooved, strongly compressed, cilia long; 
in ~ almost cylindrical, feebly grooved, basal fasciculate cilia 
slightly prolonged. Tibire not spinose; fore tibia with apical 
thorn, shorter than first tarsal segment (thorn excluded); 
spurs short, one pair to hind tibia; pulvillus and paronychium 
present. Abdomen with spines all over the tergites, the spines 
denser at the apical margins. Distal margin of fore wing 
entire. No friction-organ in d''' (Roths. & Jord., l. c. 1903). 

This genus differs from Olanis and Polyptychus in tht proxi
mal pair of spurs being absent from the hind tibia and In the 
tibire not being spinose. 

Hab. WoO HIMALAYAS to CEYLON. Two Indian s~cies .. 
For the early stages see under A. orneus. 

VOL.V. P 
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Key to' the Species. 
Imagines. 

Fore tibia terminated by a strQng, curved [po 210. 
horny spine . . A. orneU8 (Westw.), 

Fore tibia with a long, curved claw at ex- [po 213, 
tremity A. rnicrota (Hampson). 

The early stages of microta are unknown . 

. 54. Agnosia orneus (Westw.). (Fig. 49 A-C, genitalia; PI. III, 
fig. 16, larva). 

Sphinx 01'neus, Westwood, 1848, p. 13, pl. xvi, fig. 2 (Cent. India). 
A'l'nbulyx ornea, Halnpson, 1892, p. 80. 
Agnosia orneus, Roths. & Jord., 1903, p. 295; Seitz, 1928, p. 541, 

t. 56 c. 
,Stnerinthus pudorinus, Walker, 1856, p. 253 (~~) (N. India). 
J3asiana pudorina, Butler, 1877 A, p. 596 (N. India). 
,Olanis pudorina, Butler, 1881 B, p. 14, pl. lxxxi, fig. 3 (~) (Almorah). 

Imago.-Head, thorax, abdomen and fore wing reddish
~ochreous; fore ,ving with broad greyish ante- and postmedian 

Fig. 49.-Agnosia Roths. & Jord. Genitalia. 
A, A. orneus (W estw.), lOth tergite, dorsal view; B, clasper and harpe ; 

0, penis-sheath. 

bands; a greyish band along inner margin with some dark 
strigre on it; a dark speck at the end of cell. Hind wing 
pink; a grey patch at anal angle with some dark streaks on 
it. Fore tibia terminated by a strong, curved, horny spine . 
. Expanse: <! 60-74 mm., ~ 66-87 mm. " 

3". Tenth tergite (fig. 49 A) elongate-spatulate, apex some
what truncate; ninth tergite with long hair-scales. Clasper 
:sole-shaped (fig. 49 B), without friction-patch; harpe with 
t.hree hooks, nearly equidistant, one distal, the other two from 
the upper edge; a convex patch of short bristles above 
the harpe. Penis-sheath (fig. 49 C) without arlnature, but 
the pe~-funnel produced into a broad lobe "rhich is covered 
,vith minute spines. 

Bab. W HIMALAYAS, S. INDIA and CEYLON. We have 
',bred ~he species in the W Himalayas (Si,valik Mountains) 
.at an elevation of about 2,500 feet., in forests with heavy 
rainfall. Rare and local. 
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Larva :-
1st and 2nd instars not. kno",~. 3rcl instar. ·Head triangular, 

:<l, short process rising frolll the apex of each lobe, the two 
processes closely appressed ~ body nearly cylindrical; horn 
straight., of nlediulll length, luarkedly bifid. Head dark 
green, a.pical processes orange-red, a pale yellow stripe down 
each side of the dorsal line and a broader pale yello\v stripe 
dO\\711 each cheek. Body pale green, with a transverse row of 
pale ye]]o,v tub~reles on each secondary ring; seven oblique 
stripes fornled of yello,v tubercles, those on segments 5 and 
11 edged above "lith dark purple, the rest edged above wi.th 
dark green. Horn bright red, 'with a narro,v black dorsal 
stripe 011 the ba,sa.I half, and with scattered tubercles, some 
bluc·k and sonle pale yello,v. 

4th l~n8tar. Head triangular, \vith processes as in the 3rd 
instar, bright green, ,,,ith a yello,vish-green stripe down each 
side of the dorsal line and a broader white stripe down each 
·cheek; the processes green tipped with yellow. Body bright 
:yello,vish-green with yello,v tubercles, those on the front 
luargin of segment 2 larger and of a darker yellow than the 
rest; a line of large rounded tubercles along the dorsuln 
froln 2 to base of horn, formed of single tubercles on 3 to 11, 
.and a pair of tubercles placed transversely on 2 and 12; 
oblique stripes as before; horn straight, of medium leIlgth, 
slight.ly bifid, orange or dull red colour, ,vith scattered black, 
orange and yello\\r t.ubercles; legs red, prolegs and claspers 
pink, venter bluish-gTeen; spiracles black ringed with dirty 
yel1o,,, . 

5th. in-star. Head vecy large, rounded-triangular in shape; 
the apical process reduced to a la.rge rounded tubercle, the 
lobes separated dorsally by a deep, triangular sinus. Surface 
of head smooth and moderately shining, with small, scattered 
t.ubercles on the cheeks. Body nearly cylindrical, thinning 
very slightly to segment 2, which is of greater diameter than 
-the head. Horn of medium length, curved slightly downwards, 
tapering evenly to a sharp point. Surface of body dull, 
with a transverse ro'v of large tubercles on each secondary 
ring, each large tubercle surrotmded by a group of three or 
four smaller ones, all the tubercles hemispherical, the tubercles 
on the front half of segnlent 2 larger than the rest; a line 
of large tubercles on the dorsum from 2 to base of horn, 
formed of a single 1ine of large tubercles, each with three 
or four blunt points on 3 to 11, and of pairs of tt-~ercles 
placed tra.nsversely on 2 and ] 2; the oblique stripe '6n 6, 
and the lateral and dorsal portion of the oblique stripes on 5 
and 7 to 11, formed of large rounded tubercles. Horn ~th 
scattered, large, point.ed tubercles; anal flap and claspers 
with scattered rounded tubercles. 

p2. 
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Ii Coloration.-Face brownish-green qotted with yello~";
a broad, white, subdorsal stripe and a broader white etripe· 
separating the face from the cheek; behind this stripe the
colour dark green with paler green spots and yellow tubercles ;. 
the tubercles to which the processes on the vertex are reduced 
dark yellow. Body bright apple-green, the tubercles yellow, 
those on the front half of segment 2 of a darker yellow than 
the rest; the dorsal line of tubercl~s green with yellow points; 
the oblique stripes broad, very sharply defined, each covering 
t,vo segments, that on 5 pale mallve edged above and belo,v 
by bright red-purple in the lateral area, changing abruptly' 
to yellow tubercles in the dorso-Iateral area; that on 6 formed. 
entirely of yeIlo,v tubercles; those on 7 to 10 similar to 
that on 5 without the edging of red-purple below; that on 
11 and 12 pale mauve, edged above and below with red-purple· 
in the lateral area, green with yellow tubercles, edged above 
"With red-purple in the dorso-Iateral area, and running across 
12 to base of horn. Horn red-purple, the bases of the tubercles 
red and the tips yello,,,; legs pink, pro legs and claspers pink 
or green, anal flap edged broadly ,,,ith yellow. Spiracles 
oval, 'mauve!' with the central slit black. Length 80 mm. 

Pupa.-Similar in shape to those of the genus Marumba,. 
the head rather small, with frontal ridges as in Marumba,. 
thes~ ridges converging slightly towards the dorsum, the front 
ends joined by a narro,v transverse ridge; tongue reaching' 
to about the middle of the "ring-case, fore leg considerably 
longer, antenna slightly shorter and mid-leg slightly longer' 
than fore leg. Surface shining, the head rugose'; segment 2.' 
superficially rugose; tongue, antenna, 'ving- and leg-cases. 
all very superficially cross-rayed, rest of thorax more rugose ;. 
segment 4 with sculpturing consisting of a raised, shining, 
transverse, median weal, bent first forwards and then back
wards in an S-shaped curve; the front margins of 6 to 12" 
closely and prominently beaded w"ith shining, quadrate beads, 
smaller on the venter; rest of abdomen nearly smooth. 
Spiraole of 2 with the slit. bordered by the slightly raised hind 
margin of 2 and front margin of 3; remaining spiracles ova~, 
depressed, with a narrow raised rim, the central slit with 
raised edges. Cremaster conical, ,vith a short, widely bifid tip, 
distal balf of dorsal surface and ventral surface rugose, ventral 
surface ,vith a longitudinal channel. Colour shining chestnut, 
the wing-cases paler, and the frontal ridges, beading and 
cremasiJlt black. Length 29 mm. ; breadth 9 mm. 

HabIts.-Food-plant: Grewia asiatica, family Tiliacere. 
The larvm are sluggish and resemble in habits those of the 
genus lJf arumba. They do not eat the midribs or the larger
veins of the leaves, and their presence can be detected by 
searching near leaves so treated. The pupa is formed in a 
cell undergrowld. 
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55. Agnosia mierota (Hamps.). (Fig. 50, '&'). 
~llar"nl1xl 'Tnicl'ot,a, Hampson, 1907,p. ,327 · (Madras: Godavery 

DIst.); id., 19 " p. 86, pI. F, ,fig. II (<1). 
Agno8ia '''tic~ota, Jordan, 1926, p. 380; Seitz, 1928." p.541. 

I11tagO .. -3. Head and thor,ax: red-brown, the head , rather 
' aler ex,capt palpi; <lllt'enna. whitish; abdomen red-brow.n . 

Fore ,,·ing grey-brown :suffused with purplish-rufous and With 
shght dark irroration; a black and rufous subbasal spo~ , on 
SM'2; au oblique broWll median line, diffuse on outer side; 
postmedian areasome,vhat greyer; an indistinct sllghtly 
, .... urved ,subterminal line with two conjoined red-brown spots on 
it tlt j Iner Inargin; a small dark brown spot ontermen below 
itpeX, defined by clt grey lunule 'On inner side, and with a v'ery 
indistinct triangular bro"n shade belo,v it from termen to the 
subterminal line; cilia da:r.k bro,vn. Hind wing purplish 
red.bro"'ll,vith indistinct darker sbade on termen near 
.tornus; cilia dark bro''''n ,,,ith slight whitish tips to\\rards 

Fig. 50.-- Agnosia J1bicrota (Hamps.) .. ,0" 

tornus. Unders·ide rathe redder, with indistinct oblique 
111edian line and curved postmedian line. Fore t ibia ,vith ,s, 
long curved claw at t·p. Expanse; ,~37-44 mm,. 

The ~ and early st,ages unknown,. 
Hab. S. INDIA (Godayery District, Madras). Only one ~ 

kno\vn. 

GenusPARUM Rothschild & Jordan. (Fig,. 51). 
Roths. & J (jrd., ] 903, p. 295; id., 1907, p. 60, t. S, fig. 9 ; Jordan, 

1911, p .. 242. 

Gellot.ype: eolligata (Walk.). 
ItMgo.-" d~'o Tongue short and ,\yeak, withmesia,l fringe. 

Pilifer ,,·ith bristles. 'Transverse carina of labrum long 
Pa.Jpus larger ,'On ,0 than in ~, second segment smoothly scaled, 
joint not distinctly .open. Tibire with()ut spines; spUrs v'ery 
short, t\VO or one pair to hind tibia; pulvillusand t~ron,y ... 
chiunl present, the latter ,vith two small lobes at eaoh s·de. 
SC2 and R1· of hind 'Vlng not stalked, or the stalk very short ; 
,R2 i119r a little belo\v centre of cell, D2 straight or very slightly 
,.curved; distal Inargin of "rings entire; apex: of fore wing 
.obtuse, ,almost roun,ded-truncate.Distal segments of antenna 
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not much higher than long; seriate cilia of ~ prolonged. 
No fro c'tion-scales on clasper" (Roths. '& Jord., l. c. 1'903). 

Hab. E. HIMALAYAS to China and Japan. TwO' Indian\ 
species, of ,vhich th'e ear y stages of one a e unknown. 

Key to Species. 
I ,. Hind wing below without So black streak on [p .. 214. 

the disc . . . ' .. '. ... '. . porphyria (Butler)" 
2. Hind wing below with a black streak on the - [p.215. 

disc - .oolligata (Walker), 

56,. Parum porphyria (But!.). (Fig. 51 A, ~,B~E, genitalia). 
DaphnU8a porphyr14, Butler, 1877 A, p. 640 (Darjeeling); Hamp

son, 1892, p. 73, ng. 44 (~); Dudgeon, 1898, p. 407 (Sikkim, 
1,800 ,feet). 

Paru,m porphyria, Roths. & ,Jord., 1903, p. 297; Seitz, 1928,. 
p. 641, t. 62c 

Imago.-- c!~. Bro)\rn; for'e ,ying va.riegated ,vith ferruginous 
,and olive bro,vn;. a dark patch belo,,~ end of cell; another 

D. 

Fig. 51.-Pa;rul1~ Roths. & Jord. 
·A, P. porphyria (ButI.,), a ;B, 10th .s~gmelltt",entral vie\\·; C, harpe; 

D, penis~ shea.t.h; E,~, vaginal plate. 

,at apex enclosed by a white lunule, wit.h a dark streak below it ,;. 
a spot he,ar outer aug e. Hin,d wing bro,yn, with a dark spot 
above the lobe at anal ang e. Unde'l'8ide '\lith a submarginal 
pale JUle to both "ings ; ttpex of fore wing dark, with the 
apical lunule as above. Head with lligh broad crest of scales. 
Antemla thinner thall in colll:gata, ,pa pus la.rger. Pilifer pro-
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longed, resen bling a toot brush.. Retinaculum and frenu!t 
lUlu normaL Proximal pair of 'spurs absent from bind tibia. 
Abdominal t.ergites with the under scales Inostly long spini
form b ttyery ,ye,ak, spines at the edges also prolonged, 
not J'trong, scarcely differeut froni pointed scales. ExpaMe ~ 
60 01111. 

O. 'Tenth a.bdoDlina.I tergite (fig. 51 B) long, slender, trian
gula:r. gradually narro\\'ing ~oa point and curving down,vards ;
st.ernit.erepresented by a low transverse ridge, which is· 
feebly sinuate ulesially,. Clasper sole .. shaped:- rounded apically, 
hairy on the inner surface; harpe pointed distad, slightly 
ourved mesiad, surface somewhat concave, edge irregularly 
sinuate (flg. 51 C). Penis-sheath (fig. 51 D) '\\riththe apical 
edge bpnt proxitnad and produced into a denticulate 10be on 
one side. 

~ . ~~ighth abdomina tergite mesially less strongly chitinized 
tJ nu nt t.he sides. Vaginal plate (fig. 51 E) ,vithout specia.l 
arluuture, lateral edges of orifice some,vh,at raised,. 

Hab. E. HIMALAYAS (Sikkim)" "er.y rare, and the earJ)T 
stages unkno"rn. 

;")7 Parum colligata (Walk.). (Fig. ,52, 0)' 

DaphnusQ colligata, Walk1er. 1856, p. 238 (N,. China). 
Par un" colligaea, Roths. & Jord., 1903, p. ' .296; Jordan, 1911, 

p. 242 t. 38 b; Seit z, 1928, p. 5,41. 
Metaga8te8 bieti. Oberthur, 1886, p . 29, pi. i, fig. 2 (Ta-tsien-lu). 

O ~. Upperside. Fore 'ving ground-,colour gr1ey tinged 
,,-ith bro,\'l1, and ,\rit.h oliv'e·bro"\\n and blaok markings. The 

Fig,. 52.- PaJ'urn. ,colli~/at<l, (Walk.), 6. 

outer border fronl 8Cs to tornus broad all:d Inuch paler,. 
linlited bv ,a curved grey-wh"te submarginal line. At the 
apex bet\\~een SC5 and SC' a ounded blackisb spot defined 
on the inside by grey-white as in porphyrl,a, but Dluch more 
dist.inct. A d.a;rk brown or blackish longitudinal streak 
from the submarginal line at Rl, passing through the 10'\l'er 
ana_e of- cell along its lo,,"er edge to about the Dliddle, ,vhere 
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{For explanation of flgures see opposite P$p.] 
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it joins the discal band. Discal band from costa to inner IDN'

gin, slightly curved, grey, narrower between lower edge of 
(}ell and costa. A post .. discal olive-broWn oblique band, 
curved in,vards at the costa. A conspicuous but small 
.silvery -\\rhite spot at lo,ver angle of cell. Costal margin grey, 
more or less suffused brown. 

Hind 'ving sllloky-bro,vn. A darker submarginal line at R2 
and R3, about lllid.,vay bet,veen cell and lllargin, sometimes 
indistinct. A curved heavy black anal bar from anal angle 
to 1\{1. U nder8ide siInilar to upperside. Fore wing with the 
longitudinal strea.k black and ,vell marked. Hind wing 
,\tith a siInilar streak between veins Rl and R2, not entering 
the cell. A pale outer border as on fore \\ing and a narro,v 
post-discal grey -,vhite band divided by an indistinct blackish 
line. 

Head, thorax, antenna and abdomen pale bro,vn; abdomen 
darker belo,,,, antenna grey or greyish-\vhite above. Expan8e: 
cr 78-90 lnm., ~ 90 mnl. 

#"'Jtruct1tre.-" PiJifer short. Retinaculum occasionally vesti
gial, frenulum shortened. Clasper sole-shaped, rounded 
apically, hairy on the inner surface; distal part of harpe 
forming a strongly chitinized ventral ridge, which is longi
tudinal, slightly bent dorsad, granulose, with the ventral 
surface slightly concave and the dorsal side convex. Apical 
edge of penis-sheath bent proximad at the right and left side" 
(Roths. & Jord., 1903, p. 296). 

H abo Central, Eastern and Northern China; Japan. Recently 
discovered in the Shan Rtates, where the larva. ,vas found as 
a. pest in plantations of a species of mulberry (see p. 35). 

Genus CYPA Walker. (Fig. 53). 
'Yalker (non Lat.r., 1802), 1864, p. 41; Roths. & Jord., 1903, 

p. 297; id., 1907, p. 60. 

Genotype: decolor Walk. 
lmago.-" d~. Tongue very short and ,veak, fringe long, 

upper surface ,vith tubercles. Pilifer short, ,vith a large 
brush of scales; genal process short, broad. Head smal1, 
crested; eye SIn all , lashed. Pal pus closely appressed to 

oi\, c. decolor decolol' (Walk.); B, lOth tergite, dorsal view; C, 10th 
tergite, lateral and ventral view; D, clasper and harne; E, pcnis
sheath; F, ~ genitalia. G, O. pallens enodis Jord., 10th tergite, 
lateral and ventral views; H, cla..~per and harpe; I, end of clasper; 
J, penis-shea.th; K, 5(, genitalia. x. t, anal tergite; x. ~~t, anal 
sternite; An, anus; ap, proximal process; aI', arch; iJiJ, dorsal 
process; 18, tubercle; 11111', anterior ridge; us, tubercle; 'l,,'a, vagina.l 
orifice. 
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f~ns, not projecting, small. Antenna with long end-segment~ 
which bears several bristles at. and near tip, three preceding 
segments smal1, short, rhombiform in side-view; in cr strongly 
compressed, cilia long; in ~ cylindrical, cilia not prolonged. 
Abdonlinal tergites with weak spines at the edges. Tibire 
not spinose; spurs minute (black), two pairs to hind tibia; 
pulvillus and paronychium present, this ,vith two slender 
lobes at each side. Distal margin of fore wing irregularly 
lobed or at .least not even; R2 of hind "ring below centre of 
cell; SC2 and Rl on a 10ng stalk; D2 and D3 straight, upper 
anglo of ~ell 90°, lower angle obtuse; costal margin of hind 
\ving straight. Clasper without. friction-scales" (Roths. & 
Jord., 1903, p. 297). 

Hab. INDIA and CEYLON. Four species and subspecies .. 
Early stage~ deHcribed under O. p. enodis. 

Key to the Species. 
1. Distallnargin of fore wing entire 

Distal margin of fore wing dentate 
2. Second segment of palpus short 
3. Second segment of palpus long 

Second segment of palpus sho~t 
4. Upperside clay-colour to cinnamon, with 

drab or fawn bloom 
Larger than O. p. enOd1.'8, paler above and 

below 

9 .... 
3. [p.222. 
O. ferruginea :Walker, 
O. d. decolo'l' (Walker)~ 
4. [p.218. 

O. p. enodis Jordan, 
[po 220. 

C. p. pallens Jordan, 
[po 219 .. 

The larva a.nd pupa are unkno,vn 
C. p. enodis. 

except in the case of 

58. Cypa decolor decolor ("Talk.). (Fig. 53 A, cr, B-F,. 
genitalia) . 

S·merinthu8 deco[ol', Walker, 1856, p. 255 (Hindostan). 
Mi'mas decolor. Butler, lR77 A, p. 583 (Darjeeling). 
Cypa de colo"', Moore, 1886, p. 97 (Ponsokai, Siam); Swinhoe, 1890, 

p. 164 (Ta,·oy); Dudgeon, 1898, p. 407 (Sikkim, 4,500 feet); 
Hampson, 1892, p. 71, fig. 43 (~). 

Cypa decolol' decolor. Roths. & J ord., 1903, p. 298; Manson, 1921 .. 
p. 747; Seitz, 1928, p. 542, t. 62 c; Jordan, 1931, p. 236, figs. 1,. 
2, 7, 10,' 1], 16, 17 (genit.).. . 

Oypa incongl'llCnS, Butler, 1881 B, p. 12, pI. lxxx, figs. 8, 9. 

Imago.-cr~. Upperside brown; III outer half of fore wing
clayish or ochraceous-clay tint bet"reen dark shado"ry bands. 
On fore "ring u,nde1'side this pale tint, often conspicuous in ~, 
nhllost fornling t"ro blotches between Rl and Ml; termen 
shaded \vith blackish-bro\\rn; terminal area as a "rhole not 
cont.rasting strongly "rith proximal two-thirds of ,,,ing, 
particularly in ~. Dista.I margin of fore "~ing irregular,. 
prominently lobed at R2; palpus about as long as the distance 
froln its- apex t.o base of ant.enna, seglnents 2 and 3 being about 
t,,,rice as long a.s broad (inclusive of scaling). Expa.nse: 
cr 50-60 1111U., ~ 64 lunl. 
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H o. Anal t.ergite (x. t) not divided, endil1gwith a simple t 
long, narro,,', subc.~ lindrical process who ch is curved dO'Vll,,'ards 
(fig. 53 B, C)" tbe nano,,· portion being almost str,aight in latera,} 
aspect (fig. 53 C) . No anal sternite. Clasper (fig,. 53 ) 
vent.rally"ith t,,"o rather strongly swollen tupercles" sOlne,vhat, 
like condyli (U8 and l8) ; from dorsal margin a long subbasal 
prooess (ap) projects into the cavity of clasper, the process 
being slender., ,slightly claviformand a little curved, bearing 
at apex a var"able nutnber of teeth; this process arises fronl 
a dorsa.! arch (a1') wI icb distally divides Onto an anterior Io\y 
ridge (m1') and a posterior flat process, ,vhich widells dors.ally 
and graduall,Y narrows ventrally Into ,a long sharp beak
tha t sornetunes reaches to the v.entral margin of clasper; 
this process (dp) absent .in the allied known species. Penls~ 
sheath (fi,g. 53 E) close to apex,\vith ,a, long, transversely 
directed, smooth process ,vhich gradually narrows to a sharp 
point; no a -mature on the other side, 

'~~o In front of the sexual orifice (fig. 53 F, va) a low ridge 
" r,hich is somewhat wrinkled; behind the orifice a large
smooth plate '(VIII. st) whioh has · a .. slP'Ooth distal margin,. 
bears an indication of ,an impre,ssed median longitudin.al line, 
and has 'proximally a srght -tubercle ,at each side of midd e' 
line. EOghth tergite (VIII '0 t) : medianly divided, a large sub-, 
triangular cavity being formed \vhich narrows proximally; 
nlargin of segment" on apical side of c.avity, strongly folded 
or smoot.h, the folding being probably due to shrinkage. The 
contrast betw'een this tergiteand the simple one of ,G. pallens: 
is very remarkable " (R.otlis. & Jord., 1931). 

Hab.E,. HIl\[ALAYAS (Sikkim). Early stages unkno"\\n. 

~9 a. Cypa pallens pallens Jord. (Fig .. 54, holotype~). 
Oypa decolor paUens, JOJ;'dnn, 1926, p. 380 (Masuri, ~); Seitz". 

1928, p . 542. 
Oypa pallens pallens Jordan, 1931, pp. 238-241, figs,. 5, 6, 9, 14. 

15, 18, 19 (genit.). 

I1nago.-Larger tha,n ,C. p. enodis' paler above and belo,y' 
Ante .. v,aginal ridge and lateral submembranaceous portion of' 

'Fig. 54.-0,yp(~ pallen. pallens Jord .. holotype¥. 

segment 8 less "Tinkled, a,lld t.he two sclerites of eighth. 
st.ernite 1 a.rger , sn 'Ooth, lllore glossy. 
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o ~.Len,gth of fore wing 34 rom", width 13·5 mm. 
,Hab. W HIMALAY,AS (Mussooree). Ve~y rar'e, ,and early 

stages unkno\\n . 

. 59 o. Cypa pall ens enodis Jord.. (Fig. ,53 G-K, genitalia; fig. 55, 
holotype 0; PI. III, fig. 6, larva; Pl. XIV, fig. 6, larva). 

O,ypa pallens enodia, ,Jordan, 1931, p. 240 (Assam; Shillong). 

I'}nago.-o~. Upperside clay-colour to cinn,amon, wit 
.<t strong drab or fa,vnbloom in fresh specimens; hind wing 
ta,vny. Underside, basal two-thirds of fore ,\ing (except 
1 argins) tawny, terminal ,area greyish, contrasting'Yith 
th'e 'tawny area; hind wing clay-colour, with a, long and 
prominent tawny smear along abdomina fold. Distal margin 
-of fore wing irregu ar; second segment of palpus very short. 
,Length of fore "l¥ing 30 DIm. or less; width 12 mm or less. 

,eS. Anal tergite (x. t) div·ded as in C. un·iformis, but broader, 
t.he two apica processes lllU,ch broader and sorter and obtuse ; 

~"j,g. 55 - Oypa pallens enodis Jord., bolo-type &. 

the ridge representing the anal sternite (x. st) with a small 
tubercu iformprojection on each side far a,vay from middle, not 
llear middle as in C. 'uniformis (fig. 53 G). Clasper (fig. 53 H) 
Ilarro"ver at apex thal1 in the previous species; abov'e the 
.armature ,3 longitudina _ setiferous fold as·n C. uniformi8; 
proximal process (ap) broad, convex on 'proximal side, concave 
on distal side, somewhat rugulose in apical ,half, 'without, teeth; 
.ar,ch ,( ar ) ventrally dilated -near base ; process of o. decolor 
absent. Penis-sheath (fig. 53 J) wider than in both previous 
.sp'ecies; 011 left side a triangular subapical process, sharply 
pointed, ,,,ith the frontal 'margin dentate from close to base to 
.apex; the prooess recalling th,at of C. uniformi8, but more 
.e:tpical and different in ,shape and direction; on frontal side 
-of process~he .s.heat.h conc,ave, as "t, is i the other species, but 
in contradistinction to them there is at the proximal side 
·of this depression a dentate, transverse ridge which extends 
.across t~e right side of the sheath,probabl,y being homologous 
t.o the l~ngitudinal ridge of C. 'uni/ONnis: 

'~. A te~vaginal :r"dge of seventh sternite strongly wrink ed 
(fig. 53K, VII. st), higller than in O. deoolor. The smooth post ... 



CYPA. 221 

vaginal plate of C. decolor replaced by a much smaller plate 
which is divided by a deep median channel into two sclerites 
(VIII. st) ,vhich are either smooth or more or less rugulose ;
behind these sclerites the membranaceous portion of the 
segnlent folded, the folds nlore or less parallel with the oblique 
posterior ma.rgin of the segment. Eighth tergite transverse,
smooth, truncate, ,vith the angles rounded off, without apical 
cavity or impression. 

Hab. E. HIMALAYAS (Khasi Hills; Cachar; Sikkim). We 
ha ve bred the subspecies in the I(hasi Hills, where larvre 
occur sonle\\~hat rarely in the rainy season, at an elevation of 
frolll 4,000 to 5,000 feet. 

La.rva. :-
] 81 to 3rd 1~nstars not seen. 4th instar. Head triangular ,_ 

,,-ith a. short process rising from apex of each lobe; body 
increasing in diameter from segment 2 to 7, then cylindrical; 
horn rather short, straight; colour of head pale green dotted 
,vith "rhite tubercles, processes yello,v; a pale yellow cheek· 
stripe; body pale green, with a transverse row of small ,,,hite 
tubercles along each secondary ring; a broad dorsal stripe 
from seglnent 2 to base of horn dark green edged narro\vly 
with ,vhite; seven narrow white oblique stripes; horn green 
"ith ,,,,hite tubercles. 

5th instar. Head elongate-triangular, 7 mm. long by 4·5 mm. 
broad, ,vith a short process rising from the apex of each lobe, 
the processes closely appressed to near tips; clypeus about 
one-third length of head, apex acute, basal angles rounded; 
false clypeus very narrow; labrum about one-half lengtn 
of clypeus, slightly broader than clypeus, divided into five 
squares by longitudinal channels; ligula slightly longer
and narro,ver than labrum, kidney-shaped, lobes rounded, with 
a channel down each lobe, these channels meeting above apex 
of sinus; eyes 1 to 6 in a slight curve, 1, 2 and 3 about one
eye-diameter apart, 3, 4 and 6 about two diameters apart; 
5 forming an equilateral triangle with 4 and 6; 4 larger
than the rest. Face shining and superficially transversely 
wrinkled, cheek dull, the whole surface of head, including 
processes, covered sparsely with small, round, smooth, seti
ferous tubercles. Body: segment 2 much lower than head, 
segments increasing in diameter from 2 to 7, rest of body nearly 
cylindrical. Horn of medium length,. gently down-curved,_ 
stout at base and tapering evenly to a blunt, bifid tip. Surface 
of body dull: a transverse row of very small tubel'cles along 
each secondary ring. Horn covered with larger tubercles; 
anal flap covered with small tubercles and one large subdorsal 
tubercle. 

Coloration.-Face bluish-green, cheek pale green, tubercles 
white, processes yeJlow; a narrow whitish stripe, edged inside 
wit.h dark green, from the base of each process to base of 
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. ant.en118" separating fa.ce from cheek; a broad dark green 
-dorsa stripe from v·ertex to 11~pe. Body; segments 2 to 4 
pale green, 'rest of body darker green, tubercles white; a broad 
·dorsa l stripe, dark green on . 2 to 6, t e greenish .. brown 
to base of horn, edged below by ,a diffused white stripe ,and 
broken at segment -lnargins; seve narrow ob ique stripes, 
"hite or pale y,elIow, edged narro,vly above by reddish .. 
bro,,·n, the st.rip1e on 11 more prominent than the re.st and 
running back to base of horn. Horn green ,vith bro,vn 
tuberc as ; egs green, end-segment reddish, prolegs and 
·claspers green, ana flap green, t·he small tubercles brown and 
the large subdorsal one greell. Spiracles .oval, with the 
·cent.ral slit ,vhitish, edged on ea.ch :sidew~ith gre1enish-hrown, 
the \vhole ellclosed in .a larger oval of pale green. I~ength 
-60 Inln.; breadth 9 lnln,.; hOfl1 lnm. 

Pupa.-Slender in build :; head very small, the eye very 
lo,v and near front of pupa; tongue shorter than fore leg 
.and antenna. Surface smooth ,and shining. Cremaster 
channelled dorsally and ventral ,Y; two small dorso-Iateral 
teeth, on'e nea·r base, one nea tip. Colour brown; head, 
thoraxand~ring.cases darker brown~- J.Jength 30 mm. 

Habits. Food-plant : Betula ,alnoiiles Ham. (birch), family 
Betulacere. The larva ra.ises the head a d front segments 
,,~hen resting or alarmed, and strikes s·deways \\rith t e head. 
Pup,ation t ,akes place undergroun1d. The moth sometimes 
-emerges as soon as t"vo 1veeks afte,r pupation. 

·60. Cypa ferruginea'¥alk. (Fig. 56, ~ olotype). 
Oypa jerruginea, 'Valker, 18641 p ,. 42 I(Ceylon); Moore 1882,p. 8, 

pI. lxxix, fig. 3 (~); Hampson, 1892, p ,. 72; Jordan, 1931, 
p. 237. -

Oypa decolor jerrug,inea, Roths. & Jord., 1903, p. 298; Seit,z, 1928, 
p.542. -

l,nago.-'" The 0 not. kno"#ll. on~ ~ in the British Museum. 
In this speciulen the dista.l uln.rgin of fore " #ing son e,vhat convex 

}"ig. 56 .. ~(}ypa ferru,yinca '\T alk .. , ¥ ho!otype. 

in cellt:JJ, but other\vis'e ,vitb htl 'dl)7 a trace of dentition. 
~alpus sluall .n~ in. C. palfens. Anten?a more distinctly 
IDcrassate belund Inlddle, slightly constrIcted at the joints, 
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t.he segments being some"rhat rounded in a, ventral aspect'~' 
(Jordan, 1931). Expanse: 60 mm. 

The status of this Ha,vk-Moth is doubtful. 
Bab. CEYLON Early stages unkno"'l1. 

Genus SMERINTHULUS Huwe. (Fig. 57). 
Huwe, 1895, p. 370; Roths. & Jord., 1903, p. 299: id., 1907, p. 61. 

Genotype: quaclripunctatus Hnwe. 
1 n~a.go.-" O'~. Differs from Cypa in the follo"ing charac

ters: tongue not tuberculate near base. Pilifer vestigial, 
"ith fe,v scales or bristles, or naked. End-segnlent of antenna 

( 

8. 
,~) 

A. 

1/\ 
Fig. 57.-S1nel'inthulus Huwe. Genitalia . 

. A., S. perversa, 10th tergite, dorsal vie"r; B, 10th sternite, ventral view; 
C, clasper and harpe (Pl.', process of inner sheath of clasper); 
D, ~, \~agina.l plate (pvp, post-vaginal plate). 

short, triangular in side-view, penultinlate segment longer 
than in Cypa, antennre of ~ ,yith prolonged ('ilia; eighth 
tergite of 0' with a brush of prolonged scales at the sides 
and at end, a,ppearing trilobate. Penis-sheath without 
armature. SC2 and RI of hindwing stalked or not" (Roths . 
.& Jord., 1903, p. 299). 

Hab. China, INDIA and Malaya. One Indian species, of 
which the early stages are' unknown. 

,61. Smerinthulus perversa (Roths.). (Fjg. 57 A-D, genitalia). 
Oypa perversa, Rothschild, 1894 A, p. 70, pI. vii, fig. 6 (partim; 

~, Sikkim; non 0'); id., 1895, p. 28 (~, Khasi Hills); id., 1896, 
pI. xiii, fig. 5 (0'). 

S1ne'rinthulus pe1'versa, Roths. & Jord., 1903, p. 300; Seitz, 1928, 
p. 542, t. 62 c. 

Imago.-c!~. Larger and more brightly coloured than Cypa 
.decolar; anal angle of fore 'ving more pointed than in C. decolor. 
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Hind wing cinnamon-red with a blackish submarginal band. 
Abdomen with black stigma-dots. Expanse: ~ 64 mm.~ 
~ 89·25 mm. 

~. Tenth tergite (fig. 57 A) broad, constricted at base and 
in middle, above longitudinally impressed mesially, sides. 
convex, apex divided into two short pointed lobes; sternite
(fig. 57 B) small, obtusely triangular, sides obliquely and 
shal10wly sinuate. Clasper (fig. 57 C) apically sinuate, the 
ventral lobe produced into a long, pointed, strongly chitinized 
process which curves upwards; ventral margin of clasper 
incrassate, basally armed with two sharp, long teeth, beneath 
,vhich there is another small toot.h; the postmedian part of 
inner sheath of clasper convex, raised into a broad fold 
ventrally, which ends in a boot-shaped obtuse process. Penis
sheath without armature. 

~. Vaginal plate (fig. 57 D) large, distal margin sinuate,. 
with the angles rounded; orifice proximal, a low ridge in front 
of it. Eighth tergite half-moon-shaped, the apical margin 
being strongly rounded. 

Hab. E. HIMALAYAS (Khasi Hills; Sikkim); BURMA (May
Inyo). The species is very rare and the early stages unknnwn. 

Genus DEGMAPTERA Hampson. (Fig. 58) . 
• 

Hampson, 1896, p. 452; Roths. & Jord., 1903, p. 302; id., 1907,. 
p. 61. 

Genotype: mirabilis (Roths.). 
lmago.-" cr~. Differs from Smerinthulus in the hind wing 

being produced frontad near apex into a rounded lobe, the 
costal margin more or less sinuate proximally of this lobe, 
vein C almost fol1owing the curve of the lobe, not straight 
as in Cypa and Smerinthulus, stalk SC2_Rl shorter than D2 .. 
Pilifer vestigial, naked" (Roths. & Jord., 1903, p. 302). 

Hab. E. HIMALAYAS and Borneo. One Indian species. 
Ear]y stages described under that species. 

62. Degmaptera mirabilis (Roths.). (Fig. 58 A-C, genitalia; 
PI. III, fig. 14, larva; PI. XIV, fig. 2, larva; PI. VII, 
fig. 9, pupa; PI. XII, fig. 7, ~). 

Oypa m1:rabiUs, Rothschild, 1894 A, pp. 542, 664 (~, Khasi Hills). 
Deg1naptera '1nirabilis, Hampson, 1896, p. 452, fig. 240 (6'); Roths. 

& Jord., 1903, p. 303; Seitz, 1928, p. 543, t. 62 C; Scott, 1931,. 
pI. iit, fig. 4 (larva). 

lmago.-~~. Deep ferruginous-red, variegated with oohreous
and or!1nge-yellow. Abdomen with a dorsal central row of 
pale golden dots. Fore wing with sinuous subbasal and 
antemedian lines with yelIo,v between them; a peculiar 
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fawn-coloured band just beyond cell, stopping at M2 or SM2 o
; 

an oblique crenulate postmedian line; traces of an irregularly 
crenulate submarginal line; the area at apex and between 
lower angle of cell and outer angle variegated with ochreous 
and yello,v and irrorated ,vith ferruginous; a conspicuous 
bla.ck stigma with a lllinute transparent centre. Hind wing 
deep reddish-bro,vn~ wit.h traces of red median and sub
Inarginal bands. Underside variegated with ochreous and 
irrorated \lith ferruginous; both wings ,vith distinct post
median line. The distal margin of both fore and hind wing 
of d 1l1uch lnore strongly sinuate before hind angle than in ~. 
Expanse: d' 44-48 mnl., ~ 56-68 mm. 

~. Tenth tergite (fig. 58 A) very broad, broadly sinuate,. 
the t\VO lobes produced into sharp hooks ,vhich curve ventrad; 
no sternite, but at each side of the ana,} cone a, ha.iry lump, 

Fig. 58.-Deg'rnaptera Ramps. Genitalia. 
A, D. 'n)irabilis (Roths.), lOt.h segment, ventral yiew; B, clasper 

and harpe; C, ~, vaginal plate (pvp, post-vaginal plate; V t vaginal 
orifice ). 

reminding one of a similar structure found in many other 
AMBULICINiE (see Marumba). Clasper (fig. 58 B) widest before 
end, dorsal margin incrassate, bent inwards; from beneath 
it projects a long sharp spine; apex of clasper produced into 
a hook ,vhich bears a tooth; t\v·o small teeth at dorsal apical 
edge of clasper; harpe a ventral elongate piece of chitin ; 
curved up\vards at end, resembling the runner of a sledge. 
Penis-sheath without armature. 

~. Vaginal plate (fig. 58 C) with the orifice proEmal, 
situated upon a triangular smoothly chitinized plate, the 
proximal and lateral edges of ,vhich are turned upwards; 
post-vaginal part of plate short, broadly rounded, weak,. 
transversely ,vrinkled. 

VOL. V. Q 
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Bab. E. HIMALAYAS (Khasi Hills), where we obtained eggs 
.and larvre in forests with heavy rainfall at an elevation of about 
5,000 feet. Larvoo ,vere plentiful locally in the rainy season. 

Egg.-Elongate-oval in shape, surface smooth and mode .. 
rately shining, colour pale bluish-green when first laid, reddish .. 
brown markings developing later. These markings take the 
form of a narrow reddish-brown stripe running round the 
lo,ver portion of the egg roughly parallel with the line of 
.attachment to the leaf, and broken at each end of the egg; 
·a broad irregular stripe, of a paler reddish-brown, across the 
top, paral1el with the long axis but slightly on one side of the 
-centre line; a short, broad stripe, of the same colour as and 
parallel with, the longer stripe, on the opposite side of the 
·centre line. 

Larva :-
1st instar. Head round, very large, pale ochreous in colour; 

body cylindrical, rather long for its diameter, the anterior 
half orange-red, posterior half ochreous; horn of medium 
Jength, curved down,vards, black, tip bifid, \\ith a bristle on 
,each point. 2nd to 4th instars. Very similar in shape and 
'Colouring to full-fed larva, but head relatively shorter, with 
short processes, and ~orn bifid but not flattened. 

5th instar. Head elongate-triangular, the apex of each lobe 
produced upwards, these upward extensions closely appressed 
.and together forming a blunt point; the processes of the 
·earlier instars represented by a minute, smooth tubercle 
·on the apex of each lobe; true clypeus one-quarter length 
·of head, apex acute, basal angles rounded and tumid; false 
&clypeus a narro,,' strip on each side of true clypeus, not 
reaching apex of true clypeus; labruln short, arched strongly 
backwards between basal tumidities of clypeus; ligula con-
.sisting of two long lobes broadening distad, completely covering 
mandibles; eyes ,vith line joining 1 and 2 at right angles to 
the straight line joining 3, 4 and 6; all these eyes nearly 
-equidistant; 5 forming an equilateral triangle ,vith 4 and 6 ; 
1, 2 and 5 slnaller than 3, 4 and 6. Surface of head dull, 
·covered with small tubercles. Body long and thin, diameter 
·of segments 2 and 3 only half length of head, hind segments 
increasing gradually to 8, then decreasing slightly to 12. 
Horn long, gently down-curved, flattened laterally, bifid, 
the arms long alld thin; anal flap and points of claspers 
Inuch produced backwards. Surface of body dull; a trans
verse ro~· of small, pointed tubercles along each secondary 
ring. Horn with a fringe of pointed tubercles on upper and 
lower edge, those on 10",Yer edge spine .. like; small tubercles 
.on pr~legs, anal flap and claspers. 

Coloration.-Head pale green, apex of each lobe reddish; 
:a broad stripe, formed of slnall black tubercles, from near apex 
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.of each lobe to base of antenna, a.nd dorsally from near apex 
of each lobe to nape; labrull1 green; ligula whitish, the outer 
·edges broadly bro,vll; basal segment of antenna pale green, 
second segment black, end-segment pale rusty; mandible 
green, tip dark bro,Yn. Body green or bluis~-green, darker 
than head; tubercles ,yhite; a dorsal stripe of black dots on 
.seglnent.s 2 to 4, sOlnetilnes extending further back as 
a, blackish quadrate patch on the middle of each segment, 
and always present on 5, ,vhere it is surrounded by yellow; 
a large, enanlel-white, irregular, rounded patch usually present 
in luirldle of subdorsal area of 8, ,vith a line of black tubercles 
along ih-l upper edge; on one or more of the median segments 
usually subdorsal patches of varying size and shape, yello,v 
ringed na.rrowly by red-bro,vn; seven narrow oblique stripes, 
ea,c-h running across one seglnent and a portion of the adjoining 
segments, pale yellow, sharply defined above by a brown line, 
ill-defined below, that on 11 broader than the rest and running 
to base of horn. Horn green, with the tubercles and end
points dark brown; true legs purplish, prolegs and claspers 
·of body-colour. Spiracles small, those of segments 2 and 
12 larger than the rest, narrowly oval in shape, colour bro",~. 
Length 55 mm.; breadth 8 mm.; horn 9·5 mm.; head 8 mm. 
long by 5 mm. broad. 

Pupa.-S lender , narrowly rounded in front, slightly tumid 
in middle; vertex at right angles to longitudinal axis of 
pupa, frons slightly vent.ral and not visible from above; 
tongue broad and short, shorter than fore leg; antenna shorter 
than fore leg, mid-leg slight~y longer than fore leg; no coxal 
piece. Surface smooth and shining, segment 2 minutely 
pitted; tongue, legs, antennre and thorax superficially cross
rayed; abdomen coarsely but not deeply pitted except on 
13 and 14; sculpturing on 4 consisting of a raised, pear-
.shaped shining weal, pointed dorsad, on each side of dorsal 
line, reaching about half-,yay do,,,'TI the segment and occupying 
nearly its whole length; ante-spiracular ridges on 9 to 11 
-consisting of four narro,v parallel ridges separated by much 
"ider channels; spiracle of 2 a low, convex oval weal, the 
remaining spiracles oval and flush, the central slit with narrow 
raised edges. Cremaster stout., five-sided, ending in a simple, 
blunt point. Colour chestnut, a large rounded patch below 
.and in front of eye, and the hind bevels of abdominal seg
ments 8 to 10 pale cream-colour, abdomen darker, cremaster 
and spiracles black. Length 30 mm. ; breadth 10 mIll. 

Habits.-The eggs are laid singly, usually on the underside 
of a leaf of Quercus fenestrata Roxb., family Fagacere. The 
larva rests on the underside of a leaf; when alarmed it .~aises 
the head and anterior segments, the head being held so that 
-the long apical processes cOJ1-tinue in the line of the body, 

Q2 



228 SPHINGIDlE. 

the true legs bunched together. In all instars the young 
tender leaves are ignored and only old hard leaves eaten, 
round holes being bitten between the side-veins, or the whole· 
portion between two side-veins being removed. Before 
pupation the body becomes suffused "rith pink, and the larva 
leaves the food-plant and hurries about looking for a suitable· 
place to pupate. At this period it jumps when touched like
the larvre of the genus Oxyambulyx, and the body is very hard 
and firm. Pupation takes place in a cell underground. The· 
pupa is very lively, and moves the abdomen freely when 
handled. The moth rests with the wings horizontal and held 
so that the lobe of the hind wing projects well in front of the 
costa of fore "ing, the abdolnen being left uncovered and 
bent upwards. It is very sluggish during the daytime, and 
does not take to the ,ving for a long time after emerging from 
the pupa, but ,vhen it does so the flight is rapid. When 
handled it bends the long abdomen about as though attempting 
to sting. We have not seen the moth feeding, nor does it 
appear to be attracted by light. It emerges about t,vo to 
three weeks after pupat.ion, except when the pupa, is formed 
about October. These late pupre hibernate, and the moths
emerge in the follo,ving spring. 

Genus CALLAMBULYX Rothschild & Jordan. (Fig. 59). 
Roths. & Jord., 1903, p. 307; id., 1907, p. 62. 

Genotype: rubricosa (Walk.). 
Imago.-3¥. Large handsome. moths \vith body and fore

'ving gTeen, hind "ring crimson. "Tongue short, weak, 
fringe at the mesial edges long. PiJifer somewhat swollen, 
,vith bristles. Genal process subglobose. Palpus slender, 
applied to the head, not projecting, larger in cr than in ~. 
Labruln mesially raised to a high transverse tubercle. Scaling 
of head raised to a mesial crest. Antenna. strongly compressed 
ventrally in ~, subandromorphic in ~; end-segment short,
about as long a.s broad, with one or more bristles at tip, 
dorso-apical scales projecting beyond t.ip of segment, but the 
tuft thus fo~med shorter than the last t,yO segments together. 
Tibire siml)le, longer than the respective first ta,rsal segments, 
these little longer than the cell of the hind ,"ing is broad; 
spur of fore t.ibia, about half the length of the t.ibia,; those 
of mid- and hind tibia very short, long ternlinal one of hind 
tibia ab<Hlt half as long again as the tibia is broad; parol1Y
chiuln ,vith t,vo lobes on each side; .pulvillus prl!A~ent. Frenu
lunl and retinaculum present. Under scales of abdominal 
tergi~s partly spiniform. 

"3. Eighth tergite simple; clasper reduced, "ithout 
friction-patch; harpe strongly developed, the apical process. 
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<louble or shuple, in the latter ca~e (junonia) preceded by 
several teeth . 

•. ~. Vaginal plate differently armed in the t,vo species of 
"'hich this sex is kno"~n " (Roths. & Jord., l. c.). 

Fig. 59.-Ca.llan?'bulyx Roths. & Jord. Genitalia . 
.... -\, C. rubricosa (Walk.), 10th segment, ventral vie\v; B, clasper 

and harpe; C, ~ vaginal plate. 

Bab. E. HIMAL..4..YAS to Alllur, Japan, and the larger 
:Sunda islands. Three Indian species and subspecies, of which 
the early stages are unkno"~n. The early stages of C. tatari
novi are of the same type as in Sphinx ocellata. 

Key to the Species. 
I. Hind \ving ,,·ith a large black post-discal 

patch centred with white 
The black patch, if present, near margin, 

\vith a white dot hehind it, not within; 
fore wing prorlucpd at apex into a hook .. 

-2. Basal area of fore \ving underside \vashed 
with red .. . 

Basal area of fore wing underside not washed 
with red 

[po 230. 
C.junonia (Butler), 

2. 
[p. 231. 

C. pmcilu8 (Roths.), 
[po 229. 

0.1" '1'ubricosa (Walker), 

,63. Callambulyx rubricosa rubricosa (Walker). (Fig. 59 A-C, 
genitalia) . 

A·mhulyx 'rubricosa, vValker, 1856, p. 122 (Hindostan); Butler, 
1877 A, p. 582 (=superba; Darjeeling, Calcutta); Hampson, 
lR92, p. 79: Dudgeon, 1898, p. 408 (Sikkim, 3,000 fe~). 

Callantbulyx '1'ubricosa rubl'icosa, Roths. & J ord., 1903, p. 309; 
Seitz, 1928, p. 543, t. 62 b. 

Basiana 8uperba, Moore, 1865, p. 793. 

Intago.-d~. Head a.nd vertex of thorax olive-brown, 
autennre and a band bet,Yeen their bases ,vhite; sides of 
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thorax purple; abdomen greenish, with a reddish-bro,,·n. 
dorsal line. Fore wing bright glaucous-green, with olive
green markings and a patch of purplish-grey on inner margin; 
two indistinct waved antemedian lines; an oblique, nearly 
straight olive-brown band from Iniddle of costa ~o outer angle ;. 
a spot at lo,ver angle of cell; two lunulate postmedian lines 
and one "paved Hne; outer a·rea olive with some white on it ; 
an oblique apical line white borderen "ith blackish-bro,,'ll;. 
\vhite spots on outer margin. Hind "ring brilliant crimson,. 
the base and a post-discal band extending to M2 darker red; 
traces of a median line; inner area brownish, marked ,vith 
grey. Underside bright orange suffused with red, the lines 
of the fore wing at least partly red; median line of hind wing 
curved. Expanse: 132 mm. 

d-. Tenth tergite (fig. 59 A) ,veak, pale, gradually narro,ved 
distad, apex more strongly narro\ved and mesially feebly 
sinuate, the surface more or less concave, rough, with bristle
bearing tubercles distally, the mesial line raised to a kind of 
carina; the proximal part of this supra-anal plate (namely, 
the ninth tergite) more strongly chitinized and densely clothed 
with long hair-scales which project beyond the end of the tenth 
tergite; the tenth sternite reduced, without a lobe. Clasper 
(fig. 59 B) narro\v, rounded ventro-dist.ally, produced into 
a long and a short) curved, pointed process; on a fold of the 
clasper, dorsally of the ha.rpe, t,here is a dense clothing of spine-
1ike bri~tles. Penis-sheath without armature. 

Bab. E. HIMALAYAS (Sikkim; Khasi Hills). Rare; earl)T 
stages UnknO\Vll. 

64. Callambulyx junonia (ButI.). 
Ambulyx }unonia, Butler, 1881 B,' p. 9, pI. lxxx, fig. 2 (Bhutan) ;. 

Hampson, 1892, p. 79. 
Oalla)nbulyx junonia, Roths. & Jord., 1903, p. 310; Seitz, 1928~ 

p. 543, t. 56 c (e). 

lmago.-d-. Differs from T. Tubricosa in having no ,vhite 
shaft to, or band between, the antennoo. Fore wing with the 
ante- and postmedian lines obsolete; the ,vhole inner area 
purplish-grey; a large purplish-grey patch on outer margin~ 
the outline bet\veen it and the green at apex irregular. Hind 
wing with a green line traversing the crimson beyond the cell; 
a large dark ocellus centred ,"ith grey below lower angle 
of cell; 'outer and inner areas brO"'11. Underside greenish
yellow, some crimson on disc of fore 'ving; the markiIlgs 
brown. Expanse: 104 mm. 

Te:r.th abdominal tergite fiat, deeply sinuate, the lobes 
diverging, their mesial edge depressed, so that their upper 
surface sla.nts in,vards, each lobe ,vith an inconspicuous 
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median cariniforul t.ubercle. Clasper reduced distally; harpe· 
'with a pointed apical hook and several, more proximal, teeth .. 

Bab. E. HIMALAYAS (Bhutan; Naga Ril1s). ,rery rare; 
early stages unkno\vn. 

65. Callambulyx p(Bcilu~ (Roths.). 
A1Ubulyx precilu8, Rothschild, 1898, p. 604, fig. 2 (Mul'ree); Hamp

son. 1900, p. 39. 
Calla1nbulyx p'J!cilus, Roths. & Jord., 1903, p. 310, pI. i, fig. 13 (&) ; 

Seitz, 1928, p. 543. 

].,nago.-c!. Interulediate bet\veen tatarinovi and rubricosa ; 
fore \"ing as strongly falcate as in the latter,:,but red belo\v' 
in basal ha.lf as in certain specinlens of the former. Tongue 
very weak; pHifer \vith very fe\v bristles. Expanse: 77 mm .. 

Tenth t.ergite siInilar to. that of r. rub.ricosa, nartower, 
apex lnore suddenly narro,ved,. curved dO\Vllwards, pointed; 
ninth tergite ,vith long hair-scales as in r. rubricosa; sternite· 
reduced, ,,'ithout lobe. Clasper ,videned distally into a ,sub
quadrate flap, bearing dorsally on the inner surff:tce a. high 
triangular crest, ,vhich is continuous ,vith the subdorsal fold 
of the 1110rE' proxhnal part of the .clasper; this fold, is rough,. 
",it h setiferous tu bercles; harpe somewhat, reseln bling that 
of ... 4. elwes'i in the shape of the distal part but is less concave,. 
and has~ besides the long apical hook, a short subapical hook 
at t.he dorsa I edge; the proxinlal ridge high .. 

Bab. W HIMALAYAS (Murree). One d' in the Tring Museuln, 
also one 0 in British Museunl from Shillong. ~ and early 
stages unkno,,~. 

Genus ANAMBULYX Rothschild & Jordan. (Fig. 60). 
f 

Roths. & Jord., 1903, p. 312; id., 1907, p. 63. 

Genot.ype: el1l'esi (Druce). 
lmago.-o~. Differs from Callambulyx, of ,vhich it is a 

development, in the absence of the retinacuiulll, t.he. reduction 

Fig. 60.-Anam,bulyx Roths. & Jord. Genitalia. 
A, A. elwesi (Druce), clasper and harpe; B,'~ vaginal plat.e. 

in lengt.h of the frenuhull~ the absence of the proximal pair 
of spurg from the hind t,ibia~ and in the shape of the hind \ving, 
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,vhich has the costallnargin straight or feebly concave before 
.and in middle, and externally convex as in Phyllosphingia. 

Hab. E. HIMALAYAS. One species. Early stages unknown. 

'66. Anambulyx elwesi (Druce). (Fig. 60 A, B, genitalia). 
Atnbulyx elwesi, Druce, 1882, p. 17 (Darjeeling); Waterhouse, 

1883, pI. cxxxvi, fig. 3; Hampson, 1892, p. 79. 
Anantbulyx elwesi, Roths. & Jord., 1903, p. 312; Seitz, 1928, p. 543, 

t. 62 b. 

Imago.-d'~. A heavy-bodied insect with comparatively 
:short ,vings, easily recognized by the very broad 'brownish. 
black border of the rosy-red hind wing and the olive-yellow 
stigma of fore wing. Head, thorax and abdomen br'o,vn, with
out the pale interantennal bar of C. r. rubricosa. Fore wing 
rich brown, the area from near base of costa to outer angle 
ochreous, crossed by a purplish-grey longitudinal stripe; apex 
olive-green "rithout the oblique apical line of C. r. rubricosa. 
Hind ,ving bright pink, the outer half deep brown, with a line 
near anal angle. Underside paler. Expanse: 100 mm. 

o. Tenth tergite smooth, rounded at end, ,vhich is turned 
downwards, longitudinally grooved; ninth tergite (proximal 
part of the supra-anal process) not hairy; tenth sternite 
nlesially produced into a triangular, apically rounded lobe. 
Clasper (fig. 60 A) obliquely rounded at apex, this apical lobe 
smaller than the harpe, which is concave, spoon-shaped, with 
the apex produced into a pointed hook directed dorsad; 
dorsal edge of clasper ,videned intern ad near end of harpe and 
densely beset with stiff hairs; the dense tuft of hair-scales near 
apex of harpe about twice as long as the clasper is broad 
before the end. Penis-sheath dorsally longer than ventrally, 
obliquely truncate, "rithout external armature; "rithin the 
sheath there is a nlembranaceous flap densely covered with 
pointed tubercles. 

~. 'lagillal plate (fig. 60 B) deeply concave at sides; two 
o~tuse Haps in front of vaginal orifice, separated by a deep 
smus. 

Bab. E. HIMALAYAS (Sikkim; Khasi Hills). Ra.re, and 
ea.rly stages unknoWll. 

Genus SMERINTHUS Latreille. 
Latreille, 1802, p. 401 (part .. ); Jordan, 1911, p. 244. 
Sphin3J" Linn .• 1758 (part.); Roths. & Jord., 1903, p. 313; id., 

1907. p. 63. 

Genotype: ocellata (Linn.). (Jordan~ in Seitz, Pal. 2, p. 235). 
lmago.-" d'~. Tongue very ,veak and short. Palpus small 

in ~, larger in &'. Abdomen spinose allover dorsally, the 
spines very ",~eak, dense at end near the apical edges of the· 
segments; no broad under-scales on the tergites. Retina-
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eulum absent; f:renuiulll reduced, the bristle of ~ short but 
rather stout, the bristles of ~ thin, ha/ -like. PulviUus and 
paronychium present. Tibire not spinose; anterior tibia, 
,,,,itb or "rithout apical thorn; one pair of spurs to hind tibia. 
Hind "ring red for the greater part .. 

•• J. Antenna more distinctly dilated laterad than in 
.4nwrph,a, sometiIn,es subpectinate, or ev,en pectina.te.Tenth 
abdominal tergite rounded at end, or feebly Isinuate; ,sternite 
triangular, simp e. Harpe sinlple, rounded or obtusely pointed 
at end, not divided as in Amorpha. Penis-sheath with one 
ort,vo conical teeth at end, pointing laterad. 

,; ~.Antenna with traces of the lateral expansion of 0" 
\laginal p~ ate membranaceous, ,,,,,it out a d'stinct' ridge in 
front of the v.aginal cavity, or the ridge is more or le,sswrinkled, 
not strongly ,chitinized " (Roths .. & Jord,." 1903, p~ 3 3). 
LaTva ,.~Heatd triangular; body and horn tuberculate; 

colour green with "rhite ol yello"isb oblique ,stripes, often 
spotted with red. 

Pupa.-Stout, Inore or less rugose and pitted, surface 
glossy, sheath of ant.enna. ra.t.her broad in both sexes. 

Habits.-Food .. plants: Populus Linn., Salix Linn., family 
Salicacem; PrunU8 inn., fanlily Rosac'ere .. 

Hab,.Palrearctic and earctic Regions. One Indian sub· 
spec~eSt of which the early stages are unkno,VIl. 

67. Smerintbus kind,ermaoni obsoleta Stgr. (Fig. 61, ~). 

S :''1ierintJlt.l,8 kindennanni var. obsoleta, Sta.udinger, 190], p,. 100 
(Korla). 

Sphin3i kindernw,nni ob8oleta, RQt,hs,. & .Jord., 1903,p. 316. 
811U!rintl"""s kinderrnanni obsolet.a, .Tordan, 1911, p. 244. 
EU8merinthu.s k1:n.a.erlll.Janni, Butler (non Led.), 1880, p.413, pI. xxxix, 

fig. II (pupa), 12 (larva) (Kandahar). 
Oypa kindenoonni, H ,ampson (non Led.), 1900, p. ,38. 

Imago .. -d"~. Similar in ,colouring to S. ocellata; but hind 

.'Iig. 61.-Suilerinthus kindennanni Qbsoteta Stgr., ~. 

wing without· a complete ocellus,'\~hic~ is replaced by ~wo 
or three bJack t.ransverse bar,s edged wIth grey or yello,vlsh. 
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Anterior tibia ending 'in a thorn, ,vhich is mostly covered with 
scales. Antenna of (! subpectinate, the lateral projections 
about half as' long as the segments are broad dorsally. Pul
villus reduced. Expanse: 80 mm. 

(!. Tenth tergite obtuse. Dorsal edge of clasper internally 
""ith the trace of a stronger chitinized longitudinal ridge 
before end; harpe with a single, somewhat spoon-shaped 
apical process, ventral margin shallo,vly sinuate, upper edge 
continued dorso-basad, ending in a rather high crest, which is 
situated below a longitudmal subdorsal fold clothed "rith long 
dispersed bristles. Penis-sheath wit.h a conical tooth at end, 
lnenlbrane of duct ,,,ith a patch of pale spines. 

~. Vaginal plate not strongly chitinized, much "'Tinkled; 
the orifice preceded by a transverse ridge, forming the' lo,,~er 
or anterior lip of the cavity, this ridge mesially indented. 

Bab. W HIMALAYAS (Chitral); Eastern Turkistan and 
Kandahar. 

Larva.-Described by Roberts as having yello,v side-bands,. 
,vhite granules; a blue, green-tipped, curved horn. 

Hrtbits.-Food-plallt.: Salix Linn. (willow), family Salicacere. 

Genus PHYLLOSPHINGIA S,vinhoe. (Fig. 62). 
Swinhoe, 1897, p. 164; Roths. & Jord., 1903, p. 337; id., 1907,. 

p. 66; Jordan, 1911, p. 246. 

Genotype: dissirn,ilis (Brem.). 
lmago.-" (!~. Tongue ,veak, reaching scarcely to end of 

fore coxa, the t\\ro halves separate, but with fringe. PHifer 
,vit.h bristles. Palpus of (! prominent, smaller i~ ~, second 
segment not. rough-scaled, joint not open. Antenna setiform,. 
side-line almost even in dorsal vie,v in d'; fee bly constricted 
at. t.he joints in ~,\\rithout distinct seriate cilia (2). Abdomen 
\\rith large under scales, upper scales long, ,voolly, no spines, 
except at, edges, but these spines very weak, scale-like. Tibire 
spinose; hind t.ibia with two pairs of spurs, longer terminal 
one more than half the length of the first tarsal' segment ; 
pulvillus present; paronychiuln ,vith one lobe at each side, 
the ventral lobes being vestigial. Distal nlargin of "rings. 
dentate, costal margin of hind \ving concave in basal half,. 
then convex, apex of 'ving rounded; frenulunl vestigial,. 
no retinacuhl111. Clasper and eighth tergite ,,,,it.hout friction
scales" (Roths. & Jord., 1903, p. 337). 

Larva . ...ILGreen, shagreened, ,vith pale oblique stripes, ,vhich 
nre occasionally bordered \\'"ith red in front. 

Pupa.-Stroilgly shagreened; middle abdominal sternites· 
posteIiorly ,vit.h short pointed tubercles. \vhich serve aR an organ_ 
of IOC01l10tioll. 
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Habits.-Food-plal t.: Juglan8 mandsckurica, family Jug_· 
18:ndace~. 

Hab. Japan and Alnup to ASSAM. One Indian subspecies. 

68. Phyllosphingia dissimilis perundulans S,vinh. (Fig. 62 A,. 
holotype <:3') ,. 

I~hyllQ8plti1tgia perundulans" S",inboe" 1897, p. 164 (Jaintia ,Hills). 
PllyllolJphingia d 1'8;9; m ilislJerunclulans,. R.oths. & Jord., 1903, p. 338;: 

Seitz, 1928, p. f)43. 
PJlyllo.'·;pltinaia dil;siul1'Zis, Hanlpson (non Br,emer), 1.898, p. 280, 

fig. (0)" 

11J~ago.-3. IAH·g~. ta.,,'"n)r. The dark discal patch of fore-

Fig. 6,2.- PJlyllo8phingia Swinh. 

A, P. dis,sin7tilis pe1'U,ndulans S~~jnh. 'holotype cS. B, F'. dissimili,S' 
disBitnilis (Brem.), 10th segment, ventral view; c., harpe; D: penis-· 
sheath; E, ~ v,aginal plate (v, vaginal orifice). -

wing ,concave bet,veen Ml and M2; t.he bro"rn marginal area 
prQjecting obliquely to lo,ver .a.ngle of cell. Expa,nse! 120 mm 
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Tenth abdolllinal tergite (fig. 62 B) narrowed to a point. 
slender; sternite triangular. Clasper large, triangular, ,vith 
a basal ·lllesia.I fold \vhich bears heavy stiff bristles; harpe 
(fig. 62 C) arnled with spines at the edge. Penis-sheath 
(fig. 62 D) "\\rith a longitudinal fold at end on each side, there
fore appearing dilated in a ventral or dorsal view. 

Bab. E. HIMALAYAS (Jaintia Hills, Assam). Early stages 
.and ~ not kno",n; one d" in British Museum. 

B.-SPHINGIDE SEMANOPHORlE. 
Roths. & ~Tord., 1903, p. 347. 

I"tnago.-d'~. The inner surface, near base, of first segment 
·of palpus ,vithout scales; covered with short sensory hairs, or 
these hairs, \vhich are seldom vestigial, restricted to a patch. 

The nUlnber of species is about twice as large as in the 
.SPHINGID1E ASEMANOPHOR1E. Specialization by reduction or 
loss is far less frequent in this division than among the 
.. o\CHERONTIIN1E and AMBULICINJE, ,,,hile the lnodification of 
organs in functionally higher structures is very often met with, 
the prevailing tendency in the SEMANOPHOR1E being progressive 
development in contradistinction to. the ASEMANOPHORlE, 
\vhere retrogression is the prevalent feature. 

Tongue never excessively long nor very much reduced, 
.al\vays reaching the middle of the abdomen and remaining 
functional. PiIifer al,\'ays prominent, peculiarly modified in 
the CH<EROCAMPINlE; the bristles never become weak and flat 
or change into scales. Palpus varies much in size and pro
portionate length of first and second segments. Remarkable 
lllodifications of the palpus occur in the CH<EROCAMPINlE. 
~.\ntenna very variable, filiform or setiform in many species, 
,,-ithout the indication of a club; in others moderately or 
.excesRively clubbed. The distal part nlay be abruptly 
recurved or sca,rcely curved at a,)l. End-segment more often 
long than short. Eye lashed or not, varying lnuch in size . 
. A.bdolnell al\\rays ,vith spines; first tergite and sternite of 
second seglnent often closely appressed to metathorax 
(.Jfacroglo88um). The broad expansible fan-tail and, in the ~, 
the broadly trapeziform seventh sternite, \vhich is often 
.slJinose at the edge, are characters confined (except for ~d
of Cypa, LSm,erinthulus and Degmaptera) to members of this 
division. The friction-scales of clasper are, as in the ASEMANo
PHOR1E, often absent, but. if they occur they are erect or half
·erect, <pever forlning a smooth pat.ch as in ACHERONTIINlE 
.a.nd AMBULICIN1E. 

Ti bire rarely spinose; proxinlct] pnir of spurs of hind 
tibia present in all Indian species; anterior tibia occasionally 
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produced into a thorn; comb of mid- and hind tarsus often 
present, external spines sOlnetimes very numerous, short. 
and strong (Macroglossu,·m). Pulvillus present in all Indian 
species except one species of Hwmorrhagia. Paronychilull 
\\it-h fel\" exceptions (Gu14elca, Sphingonmpiopsis) with four 
lobes. Wings very va.riable in shape, frenulum and retina.
eulum ahvays present. 

Egg.-Spherical or broadly ovoid; surface smooth and 
Hhining; colour green or yello,\!, seldom ,vith markings. 

Lar1'a.-Head usually snlall, round, without apical processes, 
but in /~ataspes triangular, and ,,,ith apical processes except 
in first and last instars, and in Cephonodes round but COlll
paratively large; in Angonyx large and semi-elliptical; body 
in Inost genera tapering sharply from segnlent 5 to 2, the head 
and anterior segnlents more or less completely retractile into· 
segment 5; rest of body nearly cylindrical; horn very variable 
in size and shape, occasional1y nluch reduced, in early ins tars 
sometilnes long and Inovable in a vertical plane. Surface of 
head genera.lly snl00th and shining; body smooth except in 
a fe\\r genera, seldom strongly tuberculate, and usually dull in 
the last illS tar (shining in Rhagastis albomarginatus); horn d u1l 
or shining, ,vith or without tubercles. Colour very variable 
specifically and individually, often several colour-fornls; 
longitudinal and oblique stripes comlllonly present, a,nd la.tera.l 
ocelH occur in all Indian CH<EROCAMPINlE and in some PHILAM
PELINlE. The size varies as greatly as in the ASEMANOPHORlE. 

Pupa .-Tongue reaches tip of wing-case; in many genera 
the basal part of the tongue in a laterally flattened sheath 
projecting frontad and ventrad; tongue in a free sheath in 
Rhyncholaba acteus. Surface smooth, either dull or shining. 
Colour variable, with stripes, spots or mottling, except in the 
SESIINlE. 

Habits.-Eggs laid singly (except in Celerio euphorbile) on 
a vnriety of food-plants, those of the families Ampelidere, 
Rubiacere and Aroidere being nlost commonly chosen, usually 
on the underside of a leaf. The larvro, ,vhen small, lie on the 
tmderside of a leaf, "\\rhen large often rest on the stem or hide 
on the ground ,vhile not feeding, ,vith the body stretched 
out straight. When molested many species retract the 
anterior segments and expand the ocelli on segment 5; others· 
adopt a snake-like pose, or thro"\\r back the head and eject 
juice froin the mouth. Pupation takes place in a rough 
cocoon on the surface of the ground, except in the genus 
Sataspes. The nl0ths rest "ith the wings held horizontal, 
the abdomen sometinles bent upwards. The SESIINlE a.nd 
the genera Gu,'elca, lJtfacroglossum and Rhopalopsyche ~re day 
fliers. 

Cosnlopolitan, ,vith three subfamilies, SESIIN1E, PHII4Al\f

PELINlE and CH<EROCAMPINJE. 
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Subfamily SESIINJE. 
Roths. & Jord., 1903, p. 349; id., 1907, P 69; Jordan, 1911, p. 247. 

llltago.-" d'~. Tenth abdominal segment mesially divjded, 
·often asynl1uetrical, the left half of the tergite and sternite 
or the right half of the sternite being sometimes reduced, 
vestigial, or even absent; right a/nd left claspers occasionally 
also unequal; no large friction-scales. The lower genera with 
uniserial abdominal spines, at least on the last segments, the 
spines all long, or long ones alternating with small ones. The 
seventh sternite of the ~ trapeziform, or sinuate, often spinose 
at the apical edge, sOlnetimes only laterally; if the sternite 
is slllall and triangular, and the spination of the tergite 
llllIltiserial, the 11lesonotum is prominently crested or the 
pal pus angulate lateralJy" (Roths. & Jord., 1903, p. 350). 

Cosmopolitan, with t,vo tribes, Dilophonot,ini (not repre
sen teo in India) and Sesiini. 

Tribe SESIINI. 
SESIICiE, Roths. & Jord., 1903, p. 372; id., 1907, p. 74. 

I'lnago.-3~. The moths closely resemble in outward 
.appearance carpenter-bees (Sataspes) and humble-bees 
(Hl£,lnOr-rhagia, Cephonodes) , the 'vings being hyaline in the 
t"vo latter genera. "Abdominal spines not uniseriate or, if 
uniseriate, then thorax not double-crested. End-segment of 
antelma long or short, in the former case the mid-coxal merum 
angulate" (Roths. & Jord., 1903, p. 372). 

Egg.-Spherical, surface smooth and shining, colour green. 
Larva.-Variable; those of Hwmorrhagia resembling the 

larvre of the genus 1Jfacroglos8um, ,vith round head and body 
tapering gently frontad; those of Cephonodes rather Acheron
tiine, with rounded head and nearly cylindrical body; those of 
Sataspes Ambulicine, with triangular head. Surface tubercu
late or with tubercles on segment 2, anal segments and horn. 
Colour green, \vith longitudinal st.ripes in HlEmorrhagia and 
Oephonodes; oblique stripes in Sata8pe.~. 

Pupa.-Tongue reaches tip of "ring-case, 110 basal sheath. 
Uniform reddish-bro,vn in colour. Other characters variable. 

Habit8.-The food .. plants belong to the families Rubiaceoo 
(Hl£,1nOrrhp,gia and Oephonodes) , Capri folia cere (Hremorrhagia) 
.and Leguminosre (Saiaspes), and a fe,vother families. Pupa
tion takes place in a rough cocoon on the surface, occasionally 
just belo,v the surface. The \vings are held horizontal ,vhen 
resting. The moths all fly by day. 

Cosmopolitan, with three India genera. 
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Key to the Genera. 

Imagines. 
"Yings purple or green with metallic gloss, 

or drab-grey; closely resembling a 
carpenter-bee in appearance .. . ... 

\Vings hyaline; body green with reddish 
band .... 

'Vings with hyaline patches bordered 
broadly with da.rk-coloured scales; or 
unicolorolls, with more or less distinct 
\?itreous spaces 

LarvlE. 
1. Head triangular; no dorso-lateral line; 

six or seven oblique stripes. •. 
2. Head round; dorso-Iateral lines; no 

oblique stripes . 
3. Large tubercles on front margin of seg

ment 2; small tubercles on secondary 
rings and horn. . . . 

Tuberculate saddle-shaped mark on seg
ment 2; rest of body smooth 

PUpfB. 
1. Ante-spiracular ridges and frontal ridges or 

tubercles present 
Ante-spiracular ridges and frontal ridges or 

tubercles absent; cremaster a conical 
shaft, minutely bifid and longitudinally 
ridged dorsally 

2. Cremaster triangular, bifid and with 
lateral setiferoUs tubercles 

Cremaster triangular, with a simple point 
and ventral extensor ridges 
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[po 25l. 
SATASPES Moore, 

[po 244. 
CEPHONODES Hiibn., 

[& Rob., p. 239. 
H_~:\10RRHAGIA Grote 

[p.252. 
SATASPES Moore, 

3. 

[& Rob., p. 241. 
!LEl\l:ORRHAGIA Grote 

[p.246. 
CEPHONODES Hiibn., 

2. 

[po 246. 
CEPHONODES Hiibn., 

1 & Rob., p. 241. 
lLEMORRHAGIA Grote 

[p.252. 
SATASPES Moore, 

Genus HlEMORRHAGIA Grote & Robinson. (Fig. 63). 
Grote & Rob., 1865, pp. 149, 173; Roths. & Jord., 1903, p. 438 ; 

id., 1907, p. 85, t. 5, fig. 8 ; Jordan, 1911, p. 247. 

Genotype: thysbe (Fabr.). 
lmagO.-d~. Wings more or less hyaline; Inoths resemble 

humble-bees in general appearance. Very variable as to size, 
colour and indentation of the marginal bands, and subject 
to strongly nlarked seasonal dimorphism. "Genal process 
large, triangular. Eye strongly lashed. Antenna strongly 
clubbed in both sexes, hook thin, abrupt; end-segment 
long, more or less cylindrical, with some bristles .at end; 
previous segment a1so cylindrical, short, or obliquely produced 
ventrad ,vith the sense-cone prominent (rubra). Spines of 
abdomen fiat, very strong, proximal ones shorter than, long 
(except on proximal sternites), rounded; sternite of seventh 
~egment of ~ with spines at end; fan-tail large, expansible. 
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Fore tibia ,vith a few spines at apical edge, generally con
cealed by the scales; spur of fore tibia long, only a little short 
of tip of tibia; Inerum of mid-coxa produced int.o a sharp pro
cess, hind merum also with process, but this obtuse; spines 
of comb of mid-tarsus not obviously prolonged; spurs very 
unequal, long terminal one longer than second tarsal segment; 
first segment of hind tarsus shorter than tibia; pulvillus well 
developed or absent, with intergradations; ventral pair of 
paronychial lobes present, or vestigial, or absent. Distal 
edges of wings entire; fore wing with. transparent spaces, 
or at least ,vith a sharply defined marginal band. SC2 and Rl 

E 

Fig. 63.-Hre1no1'rhagia Grote & Rob. Genit.alia. 

A, H.fl.lciforrnis (Linn.), lOth segment, dorsal view; B, 10th segment,. 
ventral view; C, claspers, penis-funnel and sheath, dorsal vievtr 

(H, harpe; 1, left clasper; P, penis; PF, penis-fmmel; r, right 
clasper). D, H .. ~a,1.tnde1'8i (Walk.), 10t.h segment, ventral vievtr ; 

E, claspers, penis-funnel and sheath (lettering as in C). 

of hind "ring fronl a point or shortly stalked, R2 central or 
a little before centre, cross-veins transverse, slightly curved,. 
R3 and l\i1 al,vays separat.e. 

" ~. Tenth tergite divided~ slightly asymmetrical, some
times the asymmetry more obvious; sternite either with two 
long processes, or t.he right process aborted, the remaining 
left process more or less asymmetrical. Claspers unequal, 
elongate; no friction-scales;, left harpe always vest.igial;. 
right harpe sOlnetimes vestigial, but Dlostly produced into· 



HJEMOR.RHAGIA • 241 

. a Dlore or less club-shaped process. Penis-funnel large, 

.obliquely truncate or .ventra.Ily prolonged; penis-sheath 
mostly very slender, ending in a pointed or flattened process 
,,"hich is dentate at, end in one instance (gracilis), seldom 
(venata) heavy, and arnIed ,vith a dentate projection. 

" ~. Eighth tergite transverse, truncate-rounded, rather 
strongly chitinized also in middle; vaginal plate small, 
proxitnally melnbranaceous, vaginal orifice on the left side; 
luelnbrane connecting seventh and eighth segments (resp. 
seventh segment and vaginal plate) rather long, there being 
a eavity all round bet\veen the t,vo segments, allo,ving the 
tail a free movement" (Roths. & Jord., 1903, p. 438). 

Larva.-Head round, body tapering slightly to,vards the 
front and back fronl segment 7 ; horn do\vn-curved. Surface 
of head shining, ,vith small tubercles; body dull, ,vith large 
tubercles on segment 2 and small tubercles on relnaining 
segments and horn. Colour green dotted ,vith white and 
a "rhitish dorso-Iateral stripe. 

P'ltpa.--).~lender; surface smooth and shining or dull and 
rugose; colour dark bro,vn. 

Habils.-Eggs laid singly on food-plants of the families 
Rubiacere, Caprifoliacere, Rosacere and Dipsacere. Pupation 
in a rough cocoon on or near the surface of the ground. The 
nI0ths fly by day, feeding and ovipositing on the ,ving, and rest 
"ith the 'wings held horizontal 

Hab. Nearctic, Palrearctic and Oriental Regions. Three 
Indian species and subspecies. 

Key to the Species. 

Irnagines. 
'1. Fore wing Wlicolorous, \vith more or less 

distinct vitreous spaces; hind wing ferru
ginOlL<:;, without vitreous spaces . . 

'Vings hyaline, 'with dark red band along 
outer margin of fore wing . . 

2. Cell of fore. wing with scaled fold ... 
Cell of fore wing without scaled fold. 

Larvm. 
1 •. A. pale dorso-Iateral line from segment 2 to 

horn .. . . . 
2. A bro,vnish-red subspiracular line from seg

ment 2 to anus .. 
No subspiracular line 

[po 244. 
H. rub tea (Ramps.), 

2. [po 242. 
H.f.fucifo1'1nis (Linn.)~ 
H. saundersi (Walk.), 

[p.243. 

2. 
[po 242. 

H.f.fucifor'tnis (Linn.)~ 
H. saunders'i (Walk.), 

[p.243. 

The larva and pupa of rubra are not known, and the 
pupre of the other t,vo species not ,veIl enough kno~\\rn for 
a key to be made. 

VOL.V. R 
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69. Hmmorrhagia fueiformis fuciformis (Linn.). (Fig. 63 A-C~ 
genitalia) . 

Sphinx juc~formi8, Linnreus, 1758, p. 493. 
H emaris juc'l]o'lmis, Hampson, 1892, p. 119. 
Hl£mon'hagia jucijormis juciformi8, Roths. & Jord., 1903, p. 454;: 

Jordan, 1911, p. 248. t. 40 b. 
Hemaris 8imilUma, Moore, 1888, p. 391 (Kangra). 

Imago.-3~. Head, thorax and abdomen clothed with long,
fine: olive-green pile; third and fourth abdominal segments· 
dark red; anal tufts black. Fore wing hyaline, with costa 
and inner margin olive-green, outer margin with a broad dark 
red band; discocellulars black. Hind "ring hyaline, inner' 
margin olive-green, outer margin dark red; cilia brown. Ex-· 
panse : J 46 mm., ~ 50 mm. 

<3. Tenth tergite (fig. 63 A, B) scarcely more than twice as
long as proximally broad, the two halves separated only at 
extreme end; st.ernite about one-third shorter than tergite, 
slightly asymmetrical, rounded at end. Left clasper spatulate, 
harpe represented by a basal incrassation which bears a fe,," 
short bristles; right clasper with dorsal margin concave,. 
ventral margin deeply sinuate just before middle, apical lobe
spatulate, harpe represented by a conical process which 
varies individually and is clothed ,vith bristles. Penis-· 
funnel rough, with setiferous granules, little more produced 
ventrally than dorsally; penis-sheath with apical process
flattened, obtuse (fig. 63 C). 

Bab. W HIMALAYAS. Also in Europe and North Africa ... 
The subspecies has been bred in Europe, where it is kno"n 
as the Broad-bordered Bee Hawk-Moth. 

Lar'l.1a :-
Final instar. Body smooth; horn taper4J.g evenly to a sharp· 

point, slightly down-curved. Colour of head bluish-green. 
Body bright green, paler on the dorsum; a darker green dorsal 
stripe; a subdorsal yello"r stripe from segment 2 to base of 
horn, and a narrow yellow subspiracular stripe; spiracles lying
on reddish-brown patches; venter reddish-bro,,'ll. Horn 
lilac at base, purplish-brown in the middle, dark brown
at tip; legs, prolegs and claspers reddish-broWl1. Lengt.h 
35mm. 

Pupa.-Tapering some"rhat sha.rply frontad. Surface
slightly rough and shining. Colour dark bro"rn, the bevels
of the movable abdominal seglnents pale sienna-red. Cre·· 
master a large, triangular, flattened spike. 

Habits.-Food-plants (in England): Lonicera, Linn., family· 
Caprifoliacere; Galium Linn., R'llh1:a cord~folia LUll., famil~r 
Rubiaceoo. 
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70. Rmmorrhagia saundersi (Walk.). (Fig. 63 D, E, genitalia: 
PI. X, fig. 3, larva; PI. XII, fig. 2, imago). 

SeBia 8aunder8i, Walker, 1856, p. 83 (N. India). 
Hemaris saunderBi, Butler, 1877 A, p. 520; id., 1886, p. 378· 

(Murree); Cotes & Swinhoe, 1887, p. 1 (Sikkim); Warren, lR88, 
p. 294 (Thundiani); Hampson, 1892, p. 119, fig. 68 (J) (N.W. 
Himalayas; Punjab). 

H temorrhagia saundersi, Roths. & J ord., 1903, p. 458; J ordan~ 
1911. p. 24R, t. 40 c; Seitz, 1928, p. 544. 

Macrog108!Ja curi'£si, Boisduval, 187.5, p. 374 (Cochin-China; Sylhet) •. 

Imago.-J~. Similar in appearance to Oephonodes hylas. 
Upperside: head, body and ·abdomen olive-green, normally 
scaled; fourth and fifth abdominal tergites brownish-red and 
a mesial patch of the same on sixth tergite. Underside of" 
abdomen brownish-red, grey mesially. Fore wing hyaline, 
with a dark red marginal band about half as wide between Ml 
and M2 as this cellule' is broad at margin. Cell without 
scaled fold, discocellulars not black. Hind wing without red 
border. Expanse: J 50 mm., ~ 60 mm. 

&-0 Tenth tergite (fig. 63 D) long and slender, left process. 
a little longer than right one; sternite asymmetrical, curved 
towards left side. Left clasper little projecting ventrad 
basally, slightly narrowed to apex, process of harpe repre
sented by a subglobose hump which bears fine hairs; right 
clasper less narrowed towards end than left clasper, its margin 
feebly sinuate in apical third, harpe produced into a sub
cylindrical process which is slightly twisted, club-shaped, 
and bears long hairs at end. Penis-funnel slender, gradually 
narro,ved into a smooth ventral process; process of penis-· 
sheath long, but not sharply pointed, little thinner than 
sheath itself (fig. 63 E). 

Hah. W HIMALAYAS (Mussooree; Kumaon; Gurais Valley, 
Kashmir) to Cochin-China. We have bred it at Mussooree,. 
at an elevation of about 6,000 feet. Larvre somewhat rare in 
scrub-jungle, and moths on the wing in April and May. 

Larva :-
Final instar. Head smooth and shining. Body dull; horn 

long, do",~-curved, tapering evenly to a sharp point; a trans
verse band of large tubercles along the front margin of segment. 
2; a transverse row of small tubercles along each secondary 
ring; horn, anal flap and claspers bearing small tubercles. 

Coloration.-Head pale green, with a dark green stripe from 
vertex to base of antenna. Body pale green; the tubercles 
on front margin of segment 2 bright orange, other tubercles 
white; a narrow dorso-Iateral stripe starting about the middle 
of 2 and running to base of horn, whitish on the anterior seg
ments, pale pink and broader on posterior segments ~ horn 
pink with purple tubercles; legs pink; prolegs and claspers 
green, the feet purple; anal flap edged with orange. Spiracles 

R2 
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. small, oval, bright purple. Lellgth 45 mm. ; breadth 7 m~. ; 
horn 8 mm. 

Pupa.-Slender, surface smooth and shining, colour dark 
;brown, paler on bevels of movable segments. Length 30 mm. 

Habits.-Eggs la,id sing1y on leaves of Lonicera quinquelocu
.la-ris Hardw., falnily Caprifoliacere, a shrub resembling honey
.suckle. The larva turns reddish-brown before pupation, 
,vhich ta.kes plaice in a rough cocoon on the surface among 
leaves. Moths emerged in March from pupre formed in the 
previous August. 

'71. Hremorrhagia rubra (Hamps.). 
Helnar'is rub1'a, Hampson, 1892, p. 120 (Sind; Gurais Valley; 

Balta). 
Hre'lnorrhag'ia rubl'a, Roths. & Jord., 1903, p. 459; Jordan, 1911, 

p. 249, t. 40 8. 

11nago.-~~. Antenna black; palpus black at sides, white 
below; head and thorax dull olive-green; abdomen black 
clothed with olive down above, second segment with a broad 
white band, third to fifth segments each with a slight, white, 
·dorsal dash, fifth and sixth segments with lateral white tufts; 
.anal tuft black. Fore wing reddish-brown, base olive; traces 
of a pale, median, oblique band; a dark-coloured Inarginalline. 
Hind ,ving bright reddish-bro\Vll with a dark marginal line, 
-cilia grey. Unders1'de of head, thorax and base of wings 
,vhitish. Pulvillus very small; ventral lobes of paronychium 
vestigia]. Expanse: 0' 44-52 mm., ~ 58 mm. 

0'. Tenth tergite as info fuciformis; sternite broader at end 
.and more obliquely rounded. Left clasper broader than in 
.f. fuciformis, not spatulate, harpe represented by an obviously 
spinose hump; right clasper feebly sinuate beyond middle at 
ventral margin, process of harpe long and slender, ,vith long 
'spines at and before end, equalling in length the diameter of 
the process. Penis-funnel hairy at end, produced into a 
slender lobe; process of penis-sheath as in f. fuc~formis. 

Hab. W HIMALAYAS (Sind and Gurais Valleys, Kashmir). 
Early stages not kno"n. 

Genus CEPHONODES Hubner. (Fig. 64). 
Hiibner, 1822, p. 131 (part.); Roths. & Jord., 1903, p. 460; id., 

1907, p. 87 ; Jordan, 1911, p. 249. 

Genotype: hylas (Linn.). 
lmago.-(J~. Head, thorax and abdomen yellowish, abdo

men with a black and a dark red band, sixth t.ergite with 
a bla~k mesial patch; wings hyaline. Resemble large humble
bees, for which they might be mistaken. "Genal process 
large, high. Pal pus pointed, terminal surface triangular. 
Eye not lashed. Antenna very strongly clubbed in both 
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sexes; hook abrupt; end-segnlent long and thin, little '~rider' 
at base tha.n at tip" ,vith long scales on back and long brIstles· 
at a.nd nea.r end. Merum of lllid.. and. hind coxre produced 
into a. toot.h-like projection. Metanotulu ·and abdomen 

. A. 

B. 

Xv 

E.. 

Fig. 64.-Cephonodes Hi1.bn. 

A, O. Itylas hyla8 (Linn.), &,; B, 10th segment, dorsal view (x. v, lOth 
sternite; l, left side of tergite); C, claspers, penis-funnel and 
sheath, dorsal yiew (1, left clasper; pd, dorsal lobe ; r, right clasper). 
D, C. picus (Cram.), lOth segmen1., dorsal view (IX. t, 9th tergite; x. v, 
10th sternite, i, r, left and right lobes of tergite); E, claspers, 
penis-funnpl and sheath (1, T, left and right claspers), 

broad; first segment of the latter almost on a level '\vith 
metanotum; spines of abdomen as in Macroglo88um, ~trong, 
fiat, those of the first ro\v broader than long; seventh (~) 
or eighth (d) segnlent \lith an expansible fan-tail; sternite 
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of seventh segment truncate, armed ,vith spines at apical edge 
like the tergites, but the distal spines longer. External row 
of spines of fore tarsus reduced to hairs on first segment, 
the spines of second row sometimes at right angles to the 
segment; hind tarsus sometimes compressed, with or without 
additional spines on the outer surface of the first segment. 
SC2 and SC' of fore wing anastomosed at apex of wing; cell of 
hind wing very short; SC2 and Rl, and R3 and Ml stalked. 

"(S. Sexual armature more or less asymmetrical. Tenth 
tergite divided, the right half often reduced; sternite lunulate 
or deeply divided into two broad lobes; more or less -twisted, 
often removed towards the right side, or without lobes. 
Clasper without friction-scales; large, right and left generally 
very different; harpe vestigial, 'without process, practically 
absent. Penis-sheath thin, ending in a slender point, mostly 
armed with two teeth pointing baAad. 

" ~. Eighth to tenth abdominal segments much smaller in 
,\vidth than the preceding segments, there being a deep cavity 
all rOlmd between the seventh and eighth segments. Seventh 
tergite incrassate beneath laterally. Eighth tergite a narrow 
.and transverseiy long half-moon. Vaginal plate chitinous, 
connected with seventh sternite by a plate of chitin; orifice 
-small, proximal, a little removed towards the left side" 
(Roths. & Jord., 1903, p. 460). 

Egg.-Shortly ovoid; surface smooth and shining; colour 
paJe green. Length 1·2 mm. ; breadth 1·1 mm. ; height.l mm. 

Larva.-Head large and round or squarish in shape; body 
taper.ing little frontad; horn of medium length, down-curved. 
'Colour variable; longitudinal but no oblique stripes. 

Pupa.-Slight in build; antenna equal to fore leg and one
half to two-thirds length of wing-case, mid-leg about three
-quarters. No coxal piece. Surface shining; sculpt.uring on 
segment 4 a.nd ante-spiracular ridges present. C"'remaster 
.a polished shaft \"ith minutely bifid tip. Colour dark brO\Vll. 

Habits.-Eggs laid singly on a number of shrubs and trees 
of the family Rubiacere, usually on the underside of a leaf. 
Larvre sluggish but eat very greedily and continuously. 
When molested they sometimes throw the head back over the 
-dorsum until the mouth-parts are directed upwards, and eject 
green :fluid from the mouth. The body becomes suffused with 
brown before pupation, \vhich takes place in a rough cocoon 
·on the surface of the ground amongst the foliage of the food-
plant, or more rarely just under the surface of the earth. 
It is formed of leaves, earth particles etc., held together by 
.a few strands of silk. The pupa is not attached t.o the inside 
of thEt cocoon. When the moth emerges, which it usually 
·does in the early morning, the hyaline portion of the wings 
is covered densely with greyish scales. These come off in 
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a little cloud ,vhell the ,vings are rapidly vibrated before the 
first flight. The moths are rather slow in taking to the wing, 
but ,vhen they do so the flight is very rapid. They make 
a deep humming note, as do Macroglossum moths, when slightly 
a.larlued. They are very ~ctive in the morning and evening, 
and dart rapidly froln fio,ver to fio,ver, and oviposit on the 
'viug. They are not attracted by light. Bred ~~ do not 
readily attract ,viId 66, but the sexes pair freely in captivity. 

Hab. Aethiopian and Oriental Regions, northwards to 
.Ja.pan. T\vo Indian species and subspecies. 

Key to the Species. 

Imagines. 
Fore tibia without an apical thorn . 
Fore tibia ending in a pronlinent thorn 

Larva3. 

[po 247. 
O. h. hylas (Linn.), 
O. pic'us (Cram.), 

[p.250. 

-Spiracles white, with a broad, transverse, [po 248. 
orange, medial band O. h. hylas (Linn.), 

Spiracles white, immaculate O.picus (Cram.), p. 251. 

The pupre are so similar that we are unable to give a key. 

72. Cephonodes hylas bylas (Linn.). (Fig. 64 A, 6, B, C, 
genitalia; Pl. III, figs. 8, 9, larva). 

Sphinx hylas, Linnreus, 1771, p. 539 (China). 
Oephonodes hylas, Moore, 1882, p. 31, pI. xciii, figs. 4, 4 a, b (1., p., 

i.); Swin4oe, 1885 A. p. 257 (Poona; Satara; Belgawn; 
Bombay); Warren, 1888, p. 294 (CampbeUpore; Abdol); 
Hampson, 1892, p. 120, fig. 69 (<3'); Jordan, 1911, p. 249, t. 40 d ; 
Seitz, 1928, p. 544. 

Hemaris hylas, Moore, 1884, p. 234 (Cachar); Swinhoe, 1890, 
p. 162 (Moulmein). 

·Cephnodes (!) hylas, Dudgeon, 1898, p. 419 (Sikkim; Bhutan). 
Oephonode.s hylas hyla8, Roths. & Jord., 1903, p. 468; Mell, 1922, 

p. 195, pI. vi, figs. 29-33, pI. xxvii, fig. 9 (larva), pI. xiii, figs. 18-
20, pI. xvii, figs. 34, 35 (pupa), pI. xxvii, figs. 10, 11 (~); Scott, 
1931, pI. ii, fig. 3 (larva). 

I'1lU1{Jo.-o¥. Uppers ide : head, thorax and abdomen yellow
ish; abdomen ,vith a black and a deep red band, sixth tergite 
,vith a black mesial patch, ,vhich often bears some red scales. 
Underside of palpus, breast, mesial patches of first abdominal 

.sternites, side-patches of posterior sternites white, breast 
often slightly yellowish; tail black, rest of abdomen brownish
red. Fore tibia "ithout apical thorn, but with some short 
spines. Individually varia.ble in colour and size. Expanse: 
o~ 60-73 mm. 

(!. Ninth and tenth segnlents asymmetrical; tenth \ergite 
twisted (fig. 64 B), apex pointing towards the right side, right 
half alone developed, forming an obtusely pointed hook; left. 
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part of tergite reduced to a piece of chi.tin, visible in a ventral' 
or a left-hand vie,v; sternite without process, represented 
by a low rounded ridge. Right clasper large, broadly sole-
shaped, ventral edge rounded or angulate in middle; left 
clasper reduced, broadly sinuate apically, dorsal lobe broad,. 
not dilated at end, ventral lobe short and broad, both lobes 
clothed at and near the edge "rith short spines and longer
bristles, 110 long bristles on inner surface. Penis-funnel 
rather slllall, with long bristles (fig. 64 C). 

Hab. Throughout INDIA, BURMA and CEYLON, east,vards· 
to China and Japan. We have bred it in many localities in 
India. It is found in both hills and plains in all types of 
country, always common, and in some seasons. so numerous 
as to become a pest by defoliat.ing Rubiaceous trees and shrubs .. 

Egg.-Surface ,,,ithout any sign of pitting, even under the 
microscope. 

Larva :-
1st instar. Head round; body cylindrical; horn long, 

straight, bluntly bifid. Head covered ,vith hairs 0·15 mm .. 
long, shortly bifid, the branches 0·01 mm. long; body covered 
with bifid hairs, stem and branches both 0·05 mm.; horn 
shining and covered densely with bifid hairs. Head and body 
yellow; horn black. 2nd instar. Similar to 1st instar but 
segment 2 yello,v, rest of body green with black, transverse· 
lines, or smoky-black. 3rd instar. Head and a saddle-shaped 
marking on segment 2 orange, rest of body as above or oil)r
looking black. 4th instar. Segment 2 of greater diameter tha:ru 
head or segment 3~ the saddle-shaped collar raised above the 
surface of the segment; horn very long, straight, sharpl:y·· 
pointed. Surface of head, saddle-mark, horn, anal flap and 
claspers tuberculate; the hairs of the 1st instar still present 
but proportionally much shorter. Head dar.k green, seg
nlent 2 green, the collar darker green with yellow tubercles ;_ 
the remaining segments yellow; a broad~ dark brown dorsal 
stripe, a white dorso-Iateral stripe, and a black pear-shaped 
spot below it on 3 to 12; a narro,v, black band along the
margins of these segments, and an oval lateral black spot 
on 12; horn black; legs and prolegs dark red; anal flap and 
claspers dark green ,vith paler tubercles; spiracles dark yellow. 

In the dark-coloured form the head, anal flap and 
claspers greenish-ochreous; saddle-marl{ the same, ·with 
yello,v tubercles; body oily-looking black; a broad, velvet
black dorso-lateral stripe. 

5th instar. Head round; true clypeus less than half lengt.h 
of head, apex acute, sides slightly concave; false clypeus with. 
apex ~roadly rounded, sides angled slightly outwards; labrum· 
half length of clypeus and as .broad as clypeus, narrowing 
slightly frontad, sides convex; liguln, slightly longer than 



CEPHONODES. 249' 

labrunl, kidney-shaped; eyes 1 t.o 4 in a slight curve, 6 ill 
line ,vith 3 and 4, a.ll about one eye-diameter apart; the line 
fronl 5 to 4 at right angles to the line 4 to 6, and the distance 
fronl 5 t.o 4 equal to that from 4 to 6. Surface of head dull, 
covered w'ith small~ 10"', glassy tubercles. Body tapering 
gently from segment 7 frontad and posteriad to 12,2 of greater 
diaIueter than head, and "ith a raised saddle-shaped 
collar covering most of the upper half of the segment. Horll 
long, do,vn-curved, stout at base and tapering evenly to a 
sharp point, rising' fronl a conical tumidity. Surface of bod~r 
smooth and shining; saddle on 2 set closely \\ith 10''', shining 
tubercles. Horn polished, set ,vith slnall tubercles: clasper
faces ,vith si~illar tubercles to the saddle; the supra- and sub
spiracular hairs visible. 

Coloration very variable. In the green form (PI. III, fig. 9). 
head and tubercles glaucous-green; labruln and ligula the same; 
basal segnlent of antenna glassy-green, second segment reddish, 
third pink; mandible green, with the tip broadly reddish
bro,vn. Body glaucous-gTeen above the subdorsal stripe, 
grass-green belo,v it; saddle of segment 2 green, \vith yello"r 
tubercles; an ill-defined purplish dorsal stripe from segment 3 
to base of horn; a sharply defined subdorsal stripe, ,vhite 
on 3 to II, yello,v on 12, ,vhere it becomes broader and curves 
up,vards to base of horn; this stripe edged very narro,vly 
above,vith pink on 10 and II ; just below it a black comma or 
inverted pear-shaped patch, \vhich may be continued as a nar
row band to belo,,, the spiracle; an irregular-sha ped purple 
patch from above spiracle of 12 to point of clasper; sOlnetimes 
a ,,,hite subspiracular stripe, edged above with black in the 
luiddle of each seglnent, on segments 6 to 10, and black dots 
\vhere the white subdorsal stripe crosses t,he junctions of the 
secondary rings; venter purple. Horn yellowish-green, tip 
black, tubercles on upper surface black, on under surface 
yello"ish-green ~ true legs pink; prolegs ,vith bases dark 
purple, shanks pink. Spiracles oval, flush, pure white ,yith 
a broad orange band across middle, the ,vhole with a green 
or orange rIm. 

In the dark-coloured forln (PI. III, fig. 8) head bro"TJ1 or pale 
orange; segment 2, anal ft.ap and claspers ochreous-orange; 
rest of body smoky-black ~ a sharply defined dorsal stripe, black 
or bluish; subdorsal stripe ,,·hite or pink, \vith a broad blark 
stripe belo,,, it. and narro,,' black bands along the Dlargins of 
the secondary rings; horn black; spiracles lyjng on oyal 
orange patche~. I ... ength 60 nlnl.; breadth 8 DIm.; horn 
8·5 mIn. 

Pupa.-Head proximally round, distally conical; segments 
increase gradually in dialneter froln head to Iniddle of pupa, 
t.hen decrease lnore rapidly; dorsal line slightly eonvex, ventral 
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line nearly straight; frons a.t right angles to longitudinal axis; 
.a small tumidity at the point ,vhere eye, tongue and frons 
meet. Surface shining, wing-cases nearly smooth, rest of 
surface covered with deep coalescing pits, strongest on 2 and 
.on the abdomen; segment 4 with sculpturing consisting 
.of a median, transverse, raised band, interrupted at the dorsal 
line and extending downwards to lateral area; several narrow, 
irreo'ular ante-spiracular ridges on 9, with pitting between 
the~; ;iulilar but less strong ridges on 10 and 11. Spiracle 
.of 2 a narrow slit situated between the slightly raised hind 
lnargin of 2 and a long straight lobe on front margin of 3 ; 
remaining spiracles extremely narrow ovals, with narrow, 
.raised edges. Cremaster thin, tapering, with a minutely 
.bifid tip, the surface polished. Colour dark brown, the bevels 
of the free abdominal segments red-brown, spiracles dark 
bro,vn and cremaster black. Length 35 mm. ; breadth 10 mm. 

Habits.-See under Cephonodes. 

'73. Cephonodes picus (Cram.). (Fig. 64 D, E, genitalia; 
PI. X, fig. 2, larva). 

Sphinx PWU8, Cralner, 1777, p. 38, pI. cxlviii, fig. B (Coromandel). 
Macroglo8sum pic~, Kollar, 1848. p. 458. 
Oephonode8 picus, Roths. & J ord., 1903, p. 469; Seitz, 1929, p. 545, 

t. 62 d. 
Cephonodes hylas, Hiibner, Butler, 1881 .. L\, p. 613 (KulTachi); 

Swinhoe, 1884, p. 514 (Kurrachi); id., 1886, p. 434 (Mbow); 
Hampson, 1891, p. 4 (Ceylon); id., 1892, p. 120 (part.). 

Macroglo8s'Um hyla8 Val., Guerin, 1843, p. 81 (Nilgiris). 
Cephonodes hylas var. cunninghami, Swinhoe (non Walk. 1856), 

1885 A, p. 287 (Bombay; Poona). 
Cephonode8 cunninghami, Hampson (non Walk.), 1891, p. 1 (note) 

(Nilgiris, 3,000-6,000 ft., April). 

Imago.-d'~. No constant difference in colour from C. hylas. 
In fresh specimens the upperside of head, thorax and abdomen 
pure green instead of yellowish, but the green fades to yellowish 
in time; red abdominal belt very often narrower, sometimes 
·even absent, and individuals often rather smaller and Jess 
robust than those of hylas. Fore tibia ending in a prominent 
'rust-coloured thorn. Expanse: d' 50-66 mm., ~ 70 mm. 

d'. Ninth and tenth segments asymmetrical, tenth sternite 
llloved towards the right side; tenth tergite (fig. 64 D) 
·divided by a longitudina.l groove, -the two halves separated 
only at the tip, slightly tapering apicad, so twisted that the 
right lobe lies higher than the left one, the latter the shorter; 
'.sternite curved, lanceolate. Right clasper very large, ventral 
part of in.ner surface covered ,vith black hairs; left clasper 
na,rro~ SIdes nearly parallel, apex some,vhat dilated, sub
truncate, ventral angle more rounded than upper one. Penis
funnel large (fig. 64 E). 



SAT ASPES. 251 

Ba.b. W HIMALAYAS (Mussooree); S. INDIA and CEYLON, 
eastwards to the Marshall Islands. We" have seen bred 
specimens froDl'Mussooree. As common as hylas, and also 
defoHates Rubiaceous trees and shrubs in some seasons. 
May be found in all types of country. 

Egg.-Surface \vith luinute pitting visible under the micro
scope. 

Larva.-Closely reselU bles that of h. hylas in all instars, 
but slight differences in the final instar. 

Fina.l in.sta.r. Head somewhat square in shape, clypeus one
half length of head, apex rounded, basal angles broadly 
rounded; false clypeus ,,~ith apex acute; labrum one-third 
length of clypeusJ base as broad as clypeus, narro",;ng frontad; 
ligula longer than labrunl, as broad as front margin of labrum; 
eyes 1 to 4 in a sharp curve, one eye-diameter apart, 6 in line 
,,,ith 3 and 4, t\\ro dialneters from 4; 5 two diameters from 6 
and rather less fronl 4; all equal in size. Shape of body 
and surface and colour of head and body as in H hylas. 
Spiracles \"hite, ,vith no orange band. Length 60 mm. 
breadth 8 lum. ; horn 8·5 Inm. 

Pupa.-Closely resembles that of °h. hylas, but the ante
spiracular ridges are less strongly developed than in h. hyla.s, 
Length 35 mnl. ; breadth 10 mm. 

Habits.-See under CelJhonodes. 

Genus SATASPES Moore. (Fig. 65). 
l\Ioore, 1857, p. 261; Roths. & Jord., 1903, p. 471; id., 1907, p. 88; 

Jordan, 1911, p. 249. 

Genotype: oin/ernalis (West\v.). 
lnlago.-o?'. Closely resemble in appearance carpenter-bees 

.of the genus Xyl()copa. Upperside of wings purple or green 
\vith nletallic gloss, or drab grey; thorax and abdonlen more 
or less yello\\r. ,- Closely allied to Hmmorrha,gia: differs 
especially.in- the follo",;ng points :-

"Antenna shorter, not clubbed in 0, more strongly COlll
pressed, deeply grooved; in S?- slightly clubbed; end-segment 
distinctly "ridened at base; penultimate segment of the same 
shape as in the preceding one. Spines of abdomen as in 
Hll3morrhagia, except that those of the proximal rows are all 
longer than broad. Spurs shorter, those of Inid-tibia less 
unequal. Cell of hind wing more than t"vice as long as broad. 

o. Tenth tergite divided into two diverging processes; 
st.ernite vestigial, ,vithout lobe. Clasper reduced and dis
torted; dorsal nlargin dilated into a broad plate, which lies 
upon the inner surface of the clasper, and is continuous ,vith 
.a dorso-apical process into "rhich the clasper is produced; 
a ventral process represents the distal part of the large harpe 
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this process is armed at the upper corner with a prominent 
tooth,. Penis .. sheath without armature, flattened distally, 
rather stouter than In Hmmorrkagia, short, not poduced into 
a thin apical procesR; a slight transverse thickeiringventrally 
in midd e " (Roths. & Jord., 903, p. 471). 

Egg ........... Only that of ll. injerna.lis known. 
La1'·v,a.-A'mbulicine in appearance; he,ad round in 1st instar, 

triangular without processes in final instar, triangular with 
smaH processes in the intermediate instars; body tubercu ate, 
t.a.pering slightly frontad; horn do'vn-curved. Colour green 
or vello,,,", ,vith oblique st.ripes and variable dark-coloured 
pa.tches. 

( 
" 

Fig,. 65,.- Scda.,pe" Moore,. 
A, S. inje1'IUtli,s (V\""estw.)., ~; B, 10t.h segment, dorsal yiew; C, clasper 

(d, tooth of lobe; pdd, dorso-apical process of clasper; pdv, ventral 
lobe of harpe). D, S. tagalica Boid., IOt·h segment, dorsal yiew. 
E~ S. scotti J ord., 'claspel' and harpe. 

Pupa.-Ambulic'ne in appearance; no cox.a,lpiece; antenna 
.shorter t . an fore leg. F ontalridges, al1t'e-spiracular ridge,s 
and ~culpturing 011 segment ,4, Cremast.er triangula.r, "it.h 
a. bifid tip. . Colour dark l·ed. -

Habits.-Food .. plan~s belong to t.he fanlilJT Leguminosoo. 
Pupation On a cell close to ,the surface, or in a rot gh cocoon 
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011 the surface. The llloths .fly by day and rest with the \vings 
held horizontal. 

Hab. Indo-Malayan Subregion. Three Indian species. 

Key to the Species. 

Imagines. 
0, posterior abdolninal sternites primrose-

yellow; ¥, thorax not yellow; J~, 
abdonlell \vith a nwnber of yeHow patches 
or without yeUo\v scaling 

Posterior abdominal sternites yellow only at 
sides; 9, thorax yello\v . . 

Posterior abdominal segments not yellow; ~ <,f, 
thorax and fore wing upperside drab-grey. 

Larv::e. 
Faee pale green, rest of head darker green. 
Face green, rest of head \vhitish 

PUPfE. 

[p.256. 
S. tagalica Boisd., 

[po 253. 
S. injernalis (Westw.), 

s. scott-i Jord., p. 257. 

[p.254. 
S. injernalis (Westw.), 
S. tagalica Boisd., 

[ ""'7 p ..... () . 

Cremaster with ventral extensor ridges; [po 257. 
ending in a simple point S. tagalica Boisd., 

Crenlaster without extensor ridges; ending [p.255. 
in a shortly bifid point S. 'injel'nalis (Westw.), 

The larva and pupa of S. scotti have not been described in 
sufficient detail to fit them into the key. 

74. Sataspes infernalis (Westw.). 

Irnago.-~9-. Thorax yellow above, except for a black, ill
defined, transverse band anteriorly on mesonotum; some
times the cent.re of thorax more or less black. The yellow 
band of abdomen occasionally reduced, seldom altogether 
absent . 

.3. Tenth tergite (fig. 65 B) "ith t.he lobes compressed, 
pointed, slightly curved dO\\'llwards, somewhat sabre-shaped, 
upper edge rough with notches near middle. Lobe of harpe 
truncate, the ventral edge acuminate, tooth pointed, plat.e 
large (fig. 65 C). 

Hab. Indo-Malayan Subregion. T,vo Indian forms. 

Sataspes infernalis f. infernalis Westw. (Fig. 65 A, 3, 
B, C, genitalia; PI. X, figs. 4, 5; larva, fig. 6, pupa. 

Sesia in..fernalis, Westwood, 1848, p. 61, pI. xxx, fig. 3 (Silhet). 
Sata8pes 'injernalis Cotes & Swinhoe, 1887, p. 1 (Sibsagar; Buxa; 

Silhet); Hampson, 1892, p. 121, fig. 70 (J) (part.); Dudgeon, 
1898, p. 419 (Sikkim & Bhutan, up to 4,000 feet). 

Sataspe8 infernal'i~ f. infernalis Roths. & Jord., 1903, p. 472. 
Sataspe8 infernalis infernalis, Jordan, 1911, p. 249, t. 40 e:_ Seitz, 

1929, p. 546. 

Imago.-d'Q. Abdomen with a more or less broad yellow 
band on sixth and seventh tergites; the other tergites generally 
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with dispersed yellow hair-scales; disc of wings violet-purple, 
with little gloss. In specimens from S. India, thorax yellow, 
with the edges of sca.Ies of pronotum black, forming a, black 
collar; first abdominal tergite black, second black, sometimes 
with yellow scales, remaining abdolninal tergites yellow except 
for the black anal tuft. The fore wing upperside fades to 
brownish soon after death. Hind wing under8ide with a white 
patch at base. Expanse: d'~, 56-70 mm. 

Bab. E. HIMALAYAS; S. INDIA; BURMA and China. We 
have bred it in S. India, where it is not uncommon in Sept
ember and October at the foot of the Western Ghats and in 
hills ,vith heavy rainfall. 

Egg.-Shortly oval in shape; surface slnooth and shining ~ 
colour pale green. Length 1·2 mm. ; breadth 1 mm. ; height 
I,mm. 

Larva :-
18t instar. Head round, body cylindrical, horn straight and 

minutely bifid; head covered with hairs, some simple and some 
forked; body with a transverse row of small tubercles on each 
secondary ring, each tubercle with a forked hair; colour of 
head yellowish, body pale green, horn black. 2nd instaTe 
Head triangular, with a short process rising from apex of each 
lobe; tubercles and hairs as in 1st instar; colour of head 
green, the processes rusty-pink) and a narrow yellow cheek
stripe; body green with faint oblique stripes. 3rd and 4th 
instars. Little change. 

5th instar. Head large, triangular, with rounded vertex, no 
processes; clypeus bet"reen one-third and one-half length of 
head, apex acute, basal angles tumid; false clypeus chevron
shaped; labrum about half the length of clypeus and slightly 
broader than clypeus; ligula kidney-shaped, the lobes broadly 
rounded at ends; eyes 1 and 2 nearly touching and lying at 
right angles to 3, 4 and 6, which are nearly in a straight line; 
2,3 and 4 about one eye-diameter apart, 6 about t.hree diameters 
from 4; 5 about one diameter frolll 4 and three from 6 ; 
eyes 3 and 4 larger than the rest. Surface of head shining, 
shallowly rugose, the cheek-stripe set into sm~ll tubercles. 
Body tapering gently from segment 8 to 2 and from 8 to 12, 
2 about as broad as head. Horn short. and stout, slightly 
down-curved, tapering evenly to a sharp point. Surface of 
body dull; a transverse row of tubercles along each secondary 
ring, very minute except on segments 2 to 4 and on t.he anterior 
dorsal port.ion of remaining segments, where they are slightly 
larger; supra- and subspiracular hairs visible, the latter having 
a short stem dividing into nine branches spread fan':wise 
horizontally. 

Coloration.-Head pale green on face, darker green on rest 
of head, the two colours separated b:y a broad white cheek-
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st.ripe running from vertex to base of antenna; labrum green; 
ligula "rhite and shining; two first segments of antenna. 
green, end-segnlent paler green with tip rusty; mandible 
green: the tip broadly dark reddish-brown; eyes glassy' 
greenish-bro,vn. BodJr pale glaucous-green, darker on venter; 
six \\Thitish oblique stripes, t.hat on segment 6 sharply defined,. 
those on 7 to 10 diffuse and faint, that on II sharply defined, 
broader, and running across 12 to base of horn; some larvoo· 
have a large pale bro,vn or a reddish-brown patch on 7 and 8· 
con~ist.ing of a dialllond-shaped patch on the dorsum flanked 
by a. larger, oval, lateral patch on each side reaching nearly' 
to t.he spiracle on 8; these patches outlined narrowJy "rith. 
darker red- bro\\'n; there may also be similarly coloured 
diamond-shaped pa.tches on 7 and 10. Horn green. 

The ground-colour is sometimes gr~en and the oblique· 
stripes yellowish, or canary-yeIlo"r with the patches .chocolate ;. 
the patches are variable in size, shape and colour. Spiracles 
ycllo\\r ,vith the slit white. Length 60 mm. ; breadth 11 mm. ; 
bead 6 nIm. by 6 mm.; horn 6 mm. 

P-upa.-AmbuJicine in shape; head rounded, body broadest 
about the middle; frontal ridges similar to those found in 
J/aru'Inba, roughly parallel, close together, the inner face of' 
each ridge nearly vertical, the outer gently sloping. Surface 
shining, head, thorax and wing-cases coarsely lined in a manner' 
resembling cracked lacquer; the frontal ridges coarsely 
pitted and wrinkled; abdomen deeply and coarsely pitted,. 
especially on the anterior half of each segment dorsally and 
ventrally; sculpturing on segment 4 consisting of a narro'w',_ 
median, transverse weal on each side of the dorsal line, each 
weal outlined by a deeply depressed Hne ; ante-spiracular ridges. 
on 9 to 11 consisting of three narrow ridges separated by wide 
channels. Spiracle of 2 a "'ide slit with narrow raised edges ;. 
of remaining segments oval, the surface rising to the central' 
slit "ith narrow raised edges. Cremaster an equilateral 
'triangle coarsely pitted, ending in a short, stout, shortly 
bifid shaft. Colour dark red-brown to nearly black; head, 
thorax, wing-cases and anal segments nearly black, spirac]es. 
red-brown. Length 35 mm. ; breadth II mm. 

Habits.-Food-plants: Dalbergia volubilis Roxb. in India;· 
and Lespedeza Mich., Albizzia lebbek Benth., family Legumi-
nosoo, in China. The young larva rests in a typical sphinx-
like attitude. When molested it exudes a brownish juice
copiously from the mouth. Pupation takes place in a cell: 
a short depth below the surface, or in a rough cocoon on the· 
surface. The moth may be seen feeding at flowers up t.in" 
about 10 A.M. 

The frass is peculiar, consisting of pieces of leaf herd to
gether loosely. 
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f. uniformis Butl. 
Sataspes un~fo1'n~1's, But.ler, 1875. p. 3 (Silhet). 
Sataspes infernalis f. unijol'ntis, Roths. & J ord., 1003, p. 473. 
Sataspes infe1'naUs un'ijorl1tis, Seitz, 1929, p. 546. 
Sataspes infernalis, Westw., Hampson, 1892, p. 121 (partim). 

I,nago.-o. Abdomen ,vith fe,v or no yellow scales; other
,,·ise like the preceding. ~. Not kno'\\~. 

Hab. E. HIMALAYAS and S. INDIA. Very rare; early stages 
·ullkno,vll. 

75. Sataspes tagalica Boisd. (Fig. 65 D, genitalia). 
Sataspes tagalica, Boisduval, IS7S, p. 378, pI. x, figs. 3, 4 (Burias, 

Philippines ). 
Sata8pes tagalica f. tagalica, Roths. & Jord., 1903, p. 473. 
Sataspes tagaUca tagalica, Seitz, 1929, p. 546. 
Sataspe!J ventralis, Butler, 1875, p. 3 (Hong-Kong; Sylhet); id., 

1877 A, p. fi18; Halnpson, 1892: p. 122 (Sikkim; Sylhet; 
Burlna; Hong-I{ong). 

l,nago.-o. Posterior abdominal sternites pale primrose
yello,v. Fore and hind wing ,vith yellow basal costal tuft 
beneath; base of hind wing with some ,vhite scaling. Expanse: 
o~, 56-70 mIn. 

Tenth tergite (fig. 65 D) \,dth the lobes spatulate, apex 
·somewhat t\visted, feebly truncate, inner allgle slightly 
acuminate~ a sharp tooth at upper edge of lobe. Claspers as 
in infernalis, but tooth broader, lobe more rounded, plate 
·snlaller. 

Bab. Indo-Malayan Subregion. Four Indian forms. 

f. tagalica Boisd. 

l'lna.go.-~. Disc of fore ,ving and almost the entire hind 
""\ving green; thorax yellow above, black in middle; abdomen 
,vit.h pale yello"r dorsal patches. . 

~. Like 0, but abdonrinal sternites ,vith traces only of 
the prinlrose-yello,v area, and t.he dorsal patches rather less 
-ext.ended. 

Bab. E. HIMALAYAS, Hong-Kong and the Philippines. 
Rare: early stages not kno,vll. 

f. thoracica Roths. & J ord. 
Sataspes tarlalica f. thoracica, Rot·hs. & J ord., 1903, p. 474 (Khasi 

Hills). 
Sataspes tagalica thoracica, Seitz, 1920, p. 546, t. 64 d. 

I'l1hago.-O. Thorax yellow; upperside of abdomen without 
yello,v scales; disc of ,vings blue. ~. Not known. 

Bab. E. HIMALAYAS. Rare; early stages not known. 
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f. collaris Roths. & Jord. 
Sataspe8 tagalica f. collaris, Roths. & Jord., 1903, p. 474 (Burma). 
SataBpes tagalica collaris, Seitz, 1929, p. 546, t. 64 c. 

Inulgo.-&,. Thorax only with a thin yellow transverse band 
on pronotulll; abdomen without any yellow scales above; 
disc of \VillgS blue. ~. Not kno\vn. 

Hab. BURMA and S. China, \vhere Mell has bred this form 
(-== 8. t. chinensis Clark). 

Larva. :-
Final in.star. C]osely resenlbles that of S. infernalis, but 

differ~ in the face being green and rest of head \vhitish~ 
\\rhile in infernalis the face is pale green and rest of head 
darker green; the oblique stripes in tagalica yellowish, those 
on segJuents 6 and 11 strongest; horn green dorsally, yello\v 
lat.erally. Length 55 mm. : breadth 9 mm. 

P·uplt.-Very closely resembles that of infernalis, the only 
not.ieeable difference being that in tagalica the cremaster has
lateral extensor ridges on the ventral surface, which run 
for\vardH to seglnent 11, and the cremaster ends in a simple 
point. Length 41 mm. ; breadth 12·5 DIm. 

Habits.-Food-plant Dalbergia Linn., family Leguminosre,. 
in China. The larva becomes somewhat translucent in 
appearance before pupation, which takes place in a cell 
underground. 

f. hauxwelli de Nicev. 
SataBpe8 hauxwelli, de Niceville, 1900, p. 173 (Tounghoo). 
Sataspes tagaZica f. hauxwelli, Roths. & Jord., 1903, p. 474. 
Sataspe8 tagalica ha-uxwelli, Seitz, 1929, p. 546. 

l,nago.-6. Not known. ~. Abdomen without any yello\v 
scales; disc of wings green, hind wing almost entirely green, 
as in t. f. tagalica; pronotum without yellow band, or only 
\lith a very few yellow scales. 

Bab. BURMA. Very rare, and early stages not known. 

76. Sataspes scotti Jord. (Fig. 65 E, genitalia; fig. 66, ~). 
8ataspes scotti. Jordan, 1926, p. 381, fig. 5 (genit.) (Debra Dun, &') ; 

Seitz, 1929, p. 546. 

Imago.-6. Body drab-grey, segments 2 and 5 to 8 dorsally 
and tail laterally blackish; first tergite (almost concealed 
under the hairs of the thorax), tips of side-tufts of abdomen, 
anterior surface of fore coxa, upperside of fore t.ibia and tarsus, 
and outer surface of mid- and hind legs dull pale yellow, 
this colouring not at all conspicuous. Fore wing less eldngate 
than in S. infer na. lis , distal margin shorter and more convex, 

VOL. V. S 
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colour drab-grey ]&e t·hat of thorax,term'en dark .hair .. brown, 
this border .about 1·5 mm. broad at tornus, graduall,Y becoming 
broa·der, and at costal margin from vein Rl suddenly being 
produced basad to mid,dle, the grey area tr&ver,sed by .an 
,obscur·e broad subbasal band, be,yond one-fourth by a, straight 
line, and in middle of wing by a.nother somewhat broade.r line, 
,vhich begins at middle of ,costa ,and ends a little beyond 
Iniddle of hind margin, these lines the same colour !1S the 
t.ermin,al band. Hilld wing like termen of fore wing, shaded 
,,,it,h drab grey from base to disc and anal angle, costal area 
(concealed) crea,my, behind it some ,vhite hairs. Underside 
drab, with a slight tint of cinnamon and ,a, faint purplish sheen, 
which is also present on the uppers ide in certain lights. 
In both 'vings Rl branching off beyond cell. Expam,e: ($ 
48 ·mm.; length of fore "ring 21 Inm. ; width of thorax 7 mm.: 
~ larger; expanse 62 DIm.; length of fore wing 27 mm.; 
\vidth of t,horax 9 Dl '. 

Genitalia resenlbIing t.hose of S. infernalis, but ,horns of 
.allal tergite rather more slender, ha .. rpe Inore rounded,\t apex, 
its tooth smaller (fig 65 E). -

Fig. 66.-Sataspes scotti ,Jord. 

Hab. W HIMALAYAS (Dehra Dun). One larva was found 
on the ,ground on the 7th Noveluber, 1925, under a tree of 
Dalbergia Si8S00 RQxb., famil:y Leguminos,oo. A ,~ moth 
emerged on the 26th April, 1926, and is now in the Tring 
Museum, together ,vith a, captur,ed ~. 

Larva:-
Final instar. Head triangular; body shaped as in others of 

tbegenu;g; horn of me,dium length, down-curved. Colour 
Qf head green dotted "rith ,vhite, ,and a white stripe s'eparating 
face from cheek. Body green, with a transv'erse row of white 
dots along each seoon,dary ring; seven yello,v oblique stripes; 
those on segments 6 ,and 11 broader than the res't, that on 
II running across 12 no base of horn. Horn ",ith basal half 
purple, rest ,green. Spiracles oval, flush, white. Lengt.h 
5Q~m. 

Pupa.-Frons ,vith a subdorsal ridge, the two rid,g~s close 
together,. Crem,aster a long thin spike. Colour dark bro,vn,. 
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Subfamily PHILAMPELIN~. 
Roths. & Jord., 1903, p. 47;'3 . 

.. d~' Sexual arluature synlmetrical; tenth segment (d') 
'not divided mesially, the tergite narrow; seventh sternite 
(~) Inelllbranaceous distally, never spinose. Abdominal 
spines uniserial only in Pltolus and Tinostoma [both American]. 
No high crest on luesonotulll, and second segment of palpus 
(skeleton) not angulate laterally in any species" (Roths. & 
,Jord., l.c. 1903). 

Cosmopolitan. T,yo tribes, only one of ,vhich, lVephelin·i, 
is represented in India, t.he ot.her', Phila1npelini, being Anlerican. 

Tribe NEPI-IELINI. 
NEPHELICJE, Roths. & Jord. 190:l, p. 498. 

lutago.-"' cr~ ..... \.bdoluinal spines in more than one ro,v. 
" The genera of this tribe are in more than one organ either 

siInilar to the SESIINJE or to the CH<EROCAMPINJE. Very often 
a genus inclines to\vards one subfamily in one stage and 
to\\'ards the other subfamily in another stage. Macroglo88um, 
for instance, is Sesiid in the ilnago and larva but Choorocampid 
in the pupa; Ampelophaga is Choorocampid in the imago and 
1arva and Sesiid in the chrysalis. The imago of Atemnora 
is Sesiid in the strong flat spines, Choorocampid in the large 
friction-scales. Such similarities are in so far affinities, 
as they sho\v that the lines of development which prevail in the 
SESIINlE on t.he one side and in the CH<EROCAMPINlE on the 
-other reappear in the ~ephelini, a tribe of PHILAMPELINJE, 
\vhich subfamily stands between the two others. 

"Progressive and ret.rogressive development is about 
·equally frequent in this tribe; The norma,]ly non-crested 
head acquires a crest in reduced forms, like Darapsa, Deidamia 
and Sphingonmpiopsis, and the eyes become lashed and small. 
On the other hand, the eyes and the palpi are enlarged in 
Elibia, Eurypteryx and Giganteopalpu-s. The originally conical 
abdomen is flattened in a number of genera; the spines, 
\vhich are never absent, develop like those in the SESIINJE, 
becoming very weak in sonle genera and very strong 
and flat in others, lJIlacroglos8u1n and the two genera derived 
from it agreeing in the spination almost exactly with Sesia 
and allies; the basal sternite is not spinose, or has weak 
spines, or is as strongly spinose as the other sternites, and 
t.hese sometimes nearly as strongly as the tergites, as is also the 
case in several SESIINlE. In the species "\\?ith strongly spinose 
and flattened abdomen the first segment is usually closely 
appressed to the thorax; in .J! acroglossuln the first tergite 

82 
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is reduced to a very narrow strip. The fan-tail is found in 
both sexes of a number of genera, sometimes only in the 0-
(Eurypteryx); it is a Sesiid character, indicated occasionally 
only by three small tufts (Nephele 0'0'). The scent-organ of 
the anterior coxa is sometimes strongly developed (Chromis). 
The nlid- and hind coxal merUln is siInply carinate or sub
angulate; but the large sharp tooth found in Sesia and allies. 
appears also in this tribe (Macroglos8um and allies), although 
the hind coxal merum is never as strongly produced as in 
Sesia " (Roths. & Jord., l. c. 1903). 

The typical Philampeline moth has the fore wing marked 
with curved bands and triangles of various shades; where 
these markings are replaced by longitudinal or oblique stripes, 
recalling the markings of Choorocampine nloths, the outer 
margin is usually sinuate or the apex falcate-truncate 
(Panacra). 

Larva.-The larvre of this tribe fall roughly into t,vo gTOUpS :: 
first, those resembling the larvre of the tribe Se.siin1: (hI aCTO
glossum and allies); second, those 'resembling Choorocampine 
larvre, ,vith body tapering strongly frontad and the anterior' 
segments retractile. Subdorsal ocelli or an ocellus-like marking 
round the spiracle of segment 5 occur in the second group. 
The head is always round and sDlall except in A ngonyx , 
,vhere it is large and semi-elliptical. The surface is shining' 
or dull, and usually smooth, though tuberculate in Ampelo
phaga; in Macroglossum bombylans there is a subdorsal line 
of spine-like tubercles. The colour is commonly green, but 
dimorphisln and polymorphism occur. 

Pupa.-In several genera (Nephele, Panacra, lJfacTo
glossum) basal part of tongue in a laterally flattened sheath· 
projecting frontad and ventrad, as in many Choorocampule 
pupre. The three anal segm~nts are sometimes fused int.o 
a cone or a hemisphere, the base of which fits into the deeply 
undercut hind margin of segment 11 (Acosmeryx). Tongue 
reaches tip of "ring-case: coxal piece present or "ranting. 
Surface shining or dull, and smooth; no sculpturing on seg
ment 4 or ante-spiracula.r ridges. The colour is of various 
shades, "''"ith stripes, spots or mottling, except in A ngonyx, 
which is the only uniformly coloured pupa. 

Habits.-The food-plants belong to a large nunlber of 
families, Rubiacere, Ampelidere and Aroidere being most conl
l11on]y selected. The eggs are laid singly on the undersid~ 
of a leaf, where the young larva lies stretched straight out. 
In later instars the same position is adopted, or the head 
and anterior segments are bent up at right angles to the rest 
of the body. The larvre of some genera adopt a defensive 
attitude, which gives thenl a snake-like appearance (Acosmeryx,. 
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Pana.cra). Pupation is ahv·a.ys in a rough cocoon on the sur
face of the ground, never Wlder it, or, more rarely, among the 
leaves of the food-plant (Gurelca, Spl~in.gonrepiopsis). A large 
nUlnber of t.he slnaller species fly by day, and lay their eggs 
,,-hile on the ,ving. The 11l0t.h rests "rith the ,vings held nearly 
l}orizolltnL the abdolnen SOllletimes bent upwards. 

Cosmopolitan; but in the Netropical Region occurrIng 
{)uly in Northern Mexico. Nineteen Indian genera. 

Key to the Genera. 

llnag'ines. 
1. Spines of first ro\v of abdolninal tergites 

not longer than broad ... 
Spinea of first row of abdoluinal tergites 

longer than broad. 
.2. F~nd-scgment. of a·ntenna elongate; (!. 

a.ntenna with fasiculate {..-ilia 
End-segment of antenna elongate; (!, 

antenna similar to that of ~, without 
prolonged cilia 

~J. Fore tibia spinose 
Fore tibia simple ... . 

4. Costal margin of hind wing deeply sinuate. 
Costal margm of hind wing not sinuate. 

.5. End-segment of antenna elongate, more or 
less long, filiform 

End-segment of antenna long, but not 
filiform 

End-segment of antenna short 
~. Shorter mid- and hind tibial spurs with 

comb of bristles. ... . .. 
Shorter mid- and hind tibial spurs without 
~omb of bristles 

i. Distal margin of fore ,ving scalloped or 
angulate or dentate . 

Distal margin of fore wing even. . . 
8. End-segment of antenna not scaled, with 

a nwuber of very long bristles 
End-segment of antenna scaled .... 

'9. End-segment of antenna not sC'aled, with 
very long bristles. 

End-segment of antenna scaled 
End-segment, of antenna scaled on ventral 

surface only 
JO. Eye strongly lashed and spines of abdo

minal st-emit-es strong 
Not so ... . . 

11. Mid-tibial spurs equal or nearly equal in 
lengt,h, very short J little longer than 
the tibia is broad 

Mid-t.ibial spurs unequal, longer one at least 
t,vice as long as the tibia is broad. 

12. Fore wing strongly falcate. 
}4~ore w"ing not falcate 

2. 

3 . 
[p.345. 

MACROGLOSSUl\I Scop., 

[po 393. 
RHOP ALOPSYCHE Butl., 
4. 
5. [po 328. 
GURELCA Kirby, 
SPHINGONJEPIOPSIS 

[Wallengr., p. 338. 
6. 

[po 299. 
LEPCHINA Oberth., 
10. 

[po 324. 
NEPHEI~E Hiibn., 

7. 

8. 
9. 

[po 299. 
PANACRA Walk., 
ACOSMERYX Boisd., 

[po 289. 
CHROMIS Hiibn., p. 264. 
DEILEPHILA Lasp., 

[po 266. 
ACOSMERYCOIDES 

[Mell, p. 287. 
RHODOSOMA But!., 
II. [po 343. 

1·) .. 
14. 
DAHIRA Moore, p. 276. 
13. 
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13. A straight creamy band across fore wing. 
No pale band across fore wing •. . 

14. Long terminal spur of hind tibia at least 
half the length of the first tarsal segment, 
which is shorter than the first mid-
tarsal segtnen t. . . . 

Spur shorter, or first, hind tarsal segment 
longer than first mid-tarsal one .. 

15. Abdomen with sharply marked pale dorsal 
line 

Abdomen without sharply marked pale 
dorsal line 

16. Palpus and eye large; hind tarsus twice 
the length of the cell of the hind wing; 
first hind tarsal segment longer than 
tibia . . 

Palpus and eye small; first hind tarsal 
segment not longer than tibia 

LarV83. 
1. Body tapering sharply frontad from seg

ment 5; ocelli present or absent .. 
Body tapering gently frontad; no 

ocelli 
2. Ocelli present (except in D. placida) 

Ocelli absent, but, an ocellus-like marking 
round the spiracle of segment 5 

No ocelli or ocellus-like marking round 
spiracle of segment 5 

3. Ocelli of equal size on segments 4 to 11 ; 
horn short, down-curved . 

An ocellus on segment 4 only 
An ocellus on segment 5 only 

4. Horn a button-like prominence . 
Horn ,veIl developed; pale dorso-Iateral 

stripes; no oblique stripes 
5. Segments 4 and 5 flanged; a pale sub

dorsal stripe . 
Segments 4 and 5 not flanged; a reddish

brown dorso-Iateral stripe, crescent
shaped on segments 7 to 10 

6. Segments 4 and 5 flanged; transverse 
rows of tubercles along secondary rings .. 

Segments 4 and 5 not flanged; no rows of 
tubercles along secondary rings 

7. Horn long. stout, laterally compressed, 
basal half gently up-curved, distal half 
gently down-curved; tubercles on dorso-
lateralli1l6 only. . 

Horn short, slightly down-curved, colour 
.green· or black . 

Horn long, stout, down-curved, ending in 
a conical tooth, colour dark fuscous
violet 

8. Head large, vertex higher than dorsum of 
segment 2 . . 
H~d small, vertex not higher than dorswn 

of segtnent 2 

CIZARA Walk., p. 320. 
ENPINANGA Roths. & 

[Jord., p. 318_ 

[po 315. 
ANOONYX Boisd., 

15. 

16. 
[po 341 •. 

EURYPTERYX Boisd., 

ELIBIA Walk., p. 285. 
[& Grey, p. 278 .. 

AMPELOPHAGA Brem. 

2. 

8. 
3. 

5. 

6. 
[po 265 .. 

CHROMIS Hiibn., 
4. [p.300 .. 
PANACRA Walk., 
ELIBIA Walk., p. 287. 

[po 267. 
DEILEPHILA Lasp., 

[p.290. 
ACOSMERYX Boisd., 

CIURA Walk., p. 322. 
[& Grey, p. 279 .. 

AMPELOPHAGA Brem. 

7. 

[po 344 •. 
RHODOSOMA But!., 

DAHmA Moore, p~ 277 .. 

[ 3 ·:)~ p. :"1 •. 
NEPHELE Hiibn., 

[po 317_ 
A...~GONYX Boisd., 

9. 
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o. A white, clea.rly defined subspiracul8,r 
stripe from segment 2 ·to 14; a dorso
lat.era! stt-ipe sometimes present~ but no 
oblique stripes; length of larva not 
exceeding 40 lUlU.; horn short a.nd 
straight. tapering sharply .. 

, 
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flVallengr 0, p. 340 .. 
SPHINGON lEPIOPSIS 

No \"hit-e, clearly defined subspiracular 
~tripe; pale oblique stripes always pre-
sent; length of larva about 50 mm. ; [po 329. 
horn \~ery variablC'. . GURELCA I{irby, 

A pale subspirat·ular stripe present in 
some forms; oblique stripes often pre-{ (p. 347. 
sent: length of larva usually exceeding MACROGLOSSUM Scop., 
40 nUll.; horn ,"ery variable RHOPALOPSYCHE ButI.,. 

[p.395. 
Pupre. 

1. H<,ad round, without any protuherances 
Head with one or more protuberances . 

2. Colour ochreous or terra.-cotta, with a 
blaek Inesial line and black spiracular 
spots . 0 

No black Inesial line or black spiracular 
spots 0 

3. Cremaster bifid, processes simple .... 
Crema~ter bifid, processes subdivided 

4. H!nd margin of segment II undercut .. 
Hind nlargin of segment 11 not under

cut, 
5. A t.raUS\gerse dorsal gash at the common 

margins of segIuents ·1 and 5 
No such gash 

6. Length of pupa over 35 mm. 
Length of pupa less than 25 mm .. 

7. Cremaster a stout knob ending in a shaft. 
set 'with five or six hooks and some 
t.~lbercles on each side 

C'remastp,r conical, t.apering gently to a 
short, ",idely bifid tip:. tongue-sheath 
pro jecting slightly frontad 

8. Two transverse black bars on each ab
dOlninal segment 

No such bars 
9. Hind margin of segment 11 undercut 

Hind Inargin of segment 11 not. undercut. 
Head with a pointed projection directed 10. 

2. 
9. 

3. 

4. [po 267 .. 
DEILEPHILA Lasp., 
CHROl\US Hiibn.,. 
~ [ 96-n. p. _ :.1 •. 

6. 
[& Grey, p. 280. 

AMPELOPHAGA Brem . 
• J.\.COSMER'YX Boisd., 
7. [p.290 .. 
8. 

CIZARA Walk., p. 323 .. 

[po 345 .. 
RHODOSOMA But!., 

[Wallengr., p. 340. 
SPHINGONJEPIOPSIS 
GURELC'A Kirby, 
10. [po :129. 
11. 

front au, and eyebrows twnid; colour 
of pupa iron-grey above, rust.-red below, 
beyels of abdominal segments ochreous-
brown . DAHIRA Moore, p. 278. 

11. 

12. 

Head with a. rOWlded boss on each side of 
dorsal line; colour of pupa reddish-
brown, hind beve1s of segments 8 to 11 [po 317. 
dull black. . ANGONYX Boisdo, 

Basal part of tongue in a laterally 
flattened sheath. . 12. [po 347. 

Dorsum of segments 4 to 8 flattened; (MACROGLOSSUM Scop., 
black spiracular spots . . . . ~ RHOPALOPSYCHE But!.,. 

Dorsuln of segments 4· t.o 8 not flattened; L [If. 396. 
no black spiracular spots 13. 
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13. Colour of pupa 'green or grey, with darker [po 300. 
markings . ' . PANACRA Walk., 

Colour bone-colour, abdomen suffused '[p. 327. 
with violet-bro,vn NEPHELE, Hiibn., 

Genus CHROMIS Hubner. (Fig. 67). 
Hilbner, 1822, p. 138; Roths. & ,Tord., 1903, p. 503; id., ] 907, 

p.95. 

Genotype: erotu8 (Cram.). 
Imago.-" &,~. Close to Deile.phila, but end-segment of 

antenna with very long bristles and without scales, the bristles 
several times as long as the segment, which resembles the 
-The1"efra-segment, but is longer. Genal process more sharply 
triangular than in Deilephila. Hind tarsus very long, reaching 
beyond tip of a.bdomen, ,vhen the leg is straightened out" 
(Roths. & Jord., 1903, p. 503). 

Bab.-Oriental Region. One Indian subspecies. For the 
early stages see under C. e. erotu8. 

77 Chromis erotus erotus (CraIn.). (Fig. 67 A, ~; B, D, 
genitalia) . 

Sphinx e1·ot·UoS;o era.mer, 1777, p. 12, pI. civ, fig. B (Hab. ?). 
Chrerocarnpa e)'otus, Hampson, 1 R92, p. 94. 
Ghromis e1'otus erotus, R·oths. & J ord., 1903, p. 504; Seitz, 1929, 

p.547. 
GhlErocampa e1'otus var. andamanensis, Kirby, 1877, p. 242 ( .. t\.nda

mans). 
OhlErocampa andarna.nensis, 'Vaterhollse, 1884, pl. exli, fig. I. 

l'mago.-&,~. Fore wing hro,\\rn \vith a slight purplish suffusion 
.and clouded in parts beyond middle; two indistinct, ante
median, curved lines and two similar postmedian lines. 
Hind "ring bright orange-yellow ,vit.h a diffuse reddish
brown band, broad in the ~, along the outer Inargin except 
at apex and outer angle; cilia reddish-brown. Throat alld 
first segment of palpus pure white. Eye large. "".!\.ntenna 
·clubbed III both sexes, more distinctly in ~ than ill &'. Fore 
t.arsus (except distal segment.) and fore tibia broad in a; 
,scent-organ of fore coxa very strongly developed. First 
.segment of hind tarsus longer than tibia, and in 0' a little 
longer than segments 2 and 3 together, in ~ as long as seg
ments 2 to 5. Expanse: &' 70-92 DIm., ~ 90-114 mm. 

&'. Tenth tergite (fig. 67 B) strongly cOlnpressed, hooked, 
·dilated dorsad at the curvature; sternite nearly like that. of 
Deilephila nerii in lateral and ventral aspect. "Clasper \vith 
more than t\velve pointed friction·scales; ha.rpe (fig. 67 C) 
ending in a long and pointed hook. Penis-sheath (fig. 67 D) 
produced apically into a, blunt process directed distad, bearing at 
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,the right side a nOll .. dentate projection pointing proximad and 
at the left ,side a short process ending in some teeth.. 

'~. Ei,ght,h tergite feebl),' chitinized In'esiaJly, , Slnuate. 
\7aginal plate nu~mbra.n.a(~eous ex,eept rOl1nded~triangula,r 
post .. va,,ginal pa,rt; orifiee large, ,vithout special arm,at\lr~ .. 

Bab. CEYLON, 4>.\NDAl\IAN ISLANDS alldM,alaya. ]alrJ,Y 
(~Onln)on. 

Larva.-Horn long and strrnight in ,ea.rly instars, dO~'ll
(tul'ved in later insta,rs. Colour bro)\'ll or green :; ,a , pale line 
frolll selllllcnt -6 to 11, the ,area, belo,,- t.his line parle ill the brown 
forlu; (Hl oC(llhtN ,vith \\~hite -cent.re, surrounded by blue in the 

II 
tIl '/ o. 

I ~ 

Fig. 07..-ChrQn";s HUbn . 
• -\, (". ('rota ... ,el'otl(.~ (er.a.ro.), ~; B, 10th segment., latel'H 1 ,~ie,,' ; 

C, harpo; D~ p~llis·sheat.h. 

green forln by green in the bro,vl1 forlll, 011 seglnellts 4 to 1 1 

aU of e'qual siz1e; pa.le oblique stripes on segments 5 to II. 
Pupa,.---Simila.r to tbat. of Deilepll.ila; creJnaster bifid, each 

process again divided into t\\,O horizontal, conica!, pointed 
processes~ the eo ·ternal ones ending again in t\lfO hooks, of "rhieh 
Qne ,curves ventrad the ot,her dorsad; tOllguc-c<lse carinate. 
A series of black stignlata,) spots. 

HaJJi/s.-Not knO"'11. 
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Genus DEILEPHILA Laspeyres. (Fig. 68). 
Lasp eyres, 1809, p. 99 (part.); Roths. & Jord., 1903, p. 505; id.~ 

1907, p. 95; Jordan, 1911, p. 249. 

Genotype: nerii (Linn.). 
I'lnago.-c!~. Large handsome moths, upperside green or 

bro,vn, marked with curved hands and triangles of different 
colours. ,. Genal process triangular, obtuse, shorter than 
pHifer. Head broad, somewhat crested transversely on 
occiput. Eye large, not lashed. Palpus obtuse, large. 

J. ~·K. 
~---' o. 

F. 

~ P.t l ~ .~. rfJ ~. tI·~ 
. III • .) ..,~' . I. 
~ II , ': ~ H 

( .,.... " 

Fig. 68.-Deile.phila Lasp. Genitalia. 
A, D, nel'ii (Linn.), 10th segment, dorsal view; B, 10th segment, lateral 

view; C, harpe; D, penis-sheath; E, ~ vaginal plate (v, vaginal 
orifice). F. D, hypothoU8 (Cram.), harpe; G, penic;-sheath. H, 
D. layardi (Moore), harpe, I, D, placida (Walk.), harpe; J, penis': 
sheath, K, D. m?'nbna (Butl.), penis-sheath. 

Antenna, ~ setiform, heavier than in Acosmel'Yx, somewhat 
clubbed in ~; hook rather abrupt and short, subseriate in 
lateral aspect, end-segment prolonged into a long filiform 
process. Spines of abdomen in several rows, elongate, weak; 
first t~:'gite large. Hind edge of mid-coxal merum sub
cariniform. Tibiro simple; spurs very unequal, long terminal 
one of hind tibia Dluch longer than second tarsal segment; 
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mid-tarsus with conlb, the spines of which are, ho"rever, not 
much prolonged. Wings entire, apex of fore wing pointed; 
R2 of hind "ring before' centre of cell . 

.. d'. Tenth tergite sinlple, tergite not or little narro\\red 
to end, convex above at end and concave below; sternite 
elongate-triangular, sides sometiInes nearly parallel (in dorsal 
aspect), apex Inore or less pointed, upperside concave, trans
versely ribbed or tuberculate at end. Clasper \\ith Jess
than ten large friction-scales, rounded-dilate dorsally; harpe 
,vith t,,·o processes, one proximal the other distal. both dorsaL. 
Penis-sheath ,vith one or t,vo left processes, and a longer right 
process. 

h ~. \1'aginal plate suddenly narro,ved at end, here concave, 
the apical margin raised and some,vhat projecting ventrad ". 
(Roths. & Jord., 1903, p. 505). 

Egg.-Broadly ovoid, surface snlooth and shining; colour 
green. 

Larva.-Head small, body tapering sharply frontad froIll 
segnlent 4, rest of body nearly cylindricaJ; horn do,,~n·curved. 
Surface dull and smooth, tubercles on horn only. Colour 
green or bro"rn, ,,,ith a pa)e. dorso-Iateral stripe and a blue 
ocellus on segment 4 (except in placida ?). 

Pupa.-Head round; surface smooth and shining; coxal 
piece present; antenna about equal t.o fore leg; cremaster 
bifid; colour ochreous or terra-cotta, "ith a black mesial line 
and a series of round black spiracular spots. 

Habits.-The food-plants belong to the fa,milies Cornacere, 
Rubiacere and Apocynacere. The larva turns bro,vl1 before· 
pupation, ,vhich takes place in a rough cocoon on the surface. 
The abdomen is bent up,,"ards ,vhen the Inoth is at rest. 

Bab. Aethiopian and Oriental Region~ one species (ne1'ii) 
extending north,vards into the Palrea.rctic Region. ~ix Indian 
species and subspecies. 

Key to the Species and Subspecies. 

Imagines. 
1. Pale apical line of fore wing widened to a 

spot close to apex. . 
Pale apical line of fore wing simple. 

2. Green subbasal area of fore wing above 
externally sinuate at SC . • 

Green subbasal area of fore wing above 
externally not sinuate . 

3 .. A.bdomen with pale subbasal belt above 
Abdomen without pale subbasal belt above. 

4. Smaller, paler form 
Larger, darker form . . . . . 

5. Tegulre and subbasal band of fore wing 
bright olive-green ..•. . . 

Tegulre and subbasal band of fore wing 
blackish or brownish olive-green 

2. 
3. 

[po 272. 
D. layardi (lVloore), 

[(Cram.), p. 271. 
D. h. llypotlwu8 
4. 
5. [po 274. 
D. 'In. 'Ininin~a (Butl.), 
D. nt. ernestina 

[(Moore), p. 274. 
D. ne1'ii (Linn.),'p. 268. 

[po 273. 
D. placida (\Valk.) 
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Larvm. 
I. ..~ ocellus on segnlent. 4 

No ocellus on segment 4 . . . 
2. A broad, interrupteci, blue dorso-Iateral 

stripe . 
No such stripe . . . 

a. Ocellus blue wit.h white pupil . 
Ocellus blue with daT ker blue pupil 

4. Spiracles orange. 

Pupm. 
1. Cremaster conical, ending in. two short 

teeth. . .. 
Cremaster elongate-triangular, the tip 

truncate, with a short, sharp tooth at each 
lateral angle; yentral surface with 
a median keel. . . 

~. Colour ochreous-brown; a black stripe from 
head to cremaster dorsally and froIn head 
to tip of tongue ventrally. . 

Colour pale terra-cotta; the black stripe 
on segment 2 only dorsally 

4. 
[po 272. 

D. h. hypothoUB (Cram.), 
3. 
D. nerii (Linn.), p. 269. 
D. m. 1nini'ma (But!.), 

[po 275. 
D. p. placi(la (Walk.), 

[po 274. 

D. nerU (Linn.), p. 271. 

9. ... 
[(Cram.), p. 273. 

D. h. hypothous 
[ 97-p . ..., D. 

D.1n. 1nini'ma (Butl.), 

78. Deilephila nerii (Linn.). (Fig. 68 A-E, genitalia; fig. 69, 
imago; PI. III, fig. 10, larva, fig. II, pupa). 

Sphinx nel'i1', Linnreus, 1758, p. 490; id., 1767, p. 798; Cralner, 
1779, p. 51, pI. ccxxiv, fig. D (Coromandel). 

Daphnis nerii, Moore, 1857, p. 272, pI. x, figs. 3, 3 a (1., p.) (Dukhun ; 
Madras); id., 1865, p. 794 (Bengal); Butler, 1881 A, p. 613 
(Kurachi); l\ioore, ] 882, p. 14, pI. lxxxii, figs. I, 1 a (1., i.); 
Swinhoe, 1884, p. 513 (Kurachi); id., 1885..t\, p. 288 (Poona; 
BOlnbay); id., 1886, p. 435 (Mhow); id., 1888, p. 119 (Kurachi) ; 
Halnpson, 1892, p. 94, fig. 54 (~). 

De-ilep/dla neri'i, Roths. & Jord.~ 1903, p. 507; Jordan, 19] I, p. 250, 
t·. 39 c; Seitz, 1929, p. 547. 

lrnago.-o~. Head green, rufous in front, a grey band 
(}11 vertex. Thorax green, the collar outlined in grey; a 
t.riangular grey patch on vertex. Abdomen pale green, ",ith 
dark green lateral oblique stripes and a pale subbasal belt; 
paired green lateral blotches on penultimate and a single 
dorsal blotch on terlninal segnlent. Fore wing bright green; 
,n, basal ,,,hite patch ,,,ith a black spot on it; some median, 
'''hitish, conjoined bands, rosy to\\rards hind margin; an 
out,vardly oblique band frolll costa to R3; an oblique streak 
fron1 apex to R1; a triangular, purplish patch from belo,v 
cell to near outer 111argin. Hind 'ving fuscous \\rith a pale, 
curved~ su blnarginal line, beyond ,yhich the colour is dark 
olivaceol1s. Unders£de suffused ,vith chestnut; a ,vhite sub
Inarginal line on bot.h "~ings; a ,,"yhite speck at end of cell of 
hind ,.ing. First segnlent of posterior tarsus considerably 
longer than tibia and than segnlents 2 to 5, long apical spur of 
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hind tibia ,as long as seglnents 2 a,nd 3 together,. Expans'!-: 
6 84--116 rom., Q 84-126 nln1. 

&,. Tent.h tergite 1011 g (fig. 68 A, B), ather strongly curved? 
apex rounded .. trun,cate; sternite much shorter than tergite, 
broad, some,vhat rounded a.t sides, n,arro,"'"ed from middle 
to apex, ,,,hicb is pointed. 'Cla~per rat er strongly dilated 
(lorsally before apex; large scales some,vhat spotted with brown 
a.to and before end; harpe (fig. 68 C) : basal processprominellt, 
apical process obt.use, densely dentat,e on upper surface. 
Penis-.sheat.h (fig. 68 D): apical Inargin dorsally produced 
into 8. rounded lobe )\,hich bears the Jeft process; this process 
short, trhtllgular, pointing proximad ; right process horizontal, 
~horter than jn ,aLied species. 

~. \r aginal piette (fig. 68 E) regu)arly folded distally of 
IllOUt.h of va.gina. the edges offhe latter ra.ised.· Inuch "'Tinkled,. 
~l selnicircular, n.n t (~~yagina.l ridge ra.t.her prominent .. 

Fig, 169 .• -Deilepltila nel'i i (Linn.). 

Bab. Throughout INDIA, BURl"IA and CEYLON; the Aet.hi
opian Region and W .Asia, as a ,vanderer to the northern 
parts of the tenlperate zone. Occurs as a, rare straggler'n 
Engla. d, ,,,,,here it is kuo,vn as the Oleander Ha~"k-Moth. 
We have bred it iiI m,any localities in India, ,vb-ere it is verso 
common, and may be found in <tIl types of country~ including 
the Sind desert and den, and the N.W Frontier. 

Egg.--Superficial pits are visible under the microscope. 
Length l·5 mm. ; breadth 1·25 mm. , height 1·25 mm,. 

Larva :-
18,t insta1\ Head round, slightly bilobed; body long and 

thin, horn long, straight) bltUltly bifid, "\\rith a seta .on ,eacb 
arm. Surface dull, a 1 the main ha'rs present, and horn set 
with erect spines at base and small h,airs elsewh,ere. 'Colour 
honey-yellow, horn black. 2nd instar. Shape as in the 1st. 
instar; the ,vhole body covered ,vith minute ,ha,irs~ amol1g 
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which the nlain hairs are hardly traceable; base of horn 
·slnooth, rest tuberculate; colour bright green, with an 
indication of an ocellus on segment 4 and a bluish-grey dorso
lateral stripe from 6 to base of horn; horn black, with a basal 
lnteral patch yello"r. 3rd instar. Similar in shape, surface 
a.nd colouring to t.he full-fed larva, except that the horn is 
shining, basal half thick, t.hen t.hinning suddenly to a long, 
translucent point; colour of horn green, \vith a black ring at 
the point where it becomes thin. 4th instar. Similar in all 
respects to the full-fed larva. 

5th instar. Head sman, rather square, with rounded corners; 
true clypeus not quite one-half length of head, apex acute; 
false clypeus fornling a wide arch over apex of true clypeus ; 
labrum one-third length of clypeus; ligula longer but narrower 
tha.n la.brlun, the lobes narrow) eyes 1 to 4 in a ~ide curve, 
2 and 3 · closer together than 1 is to 2 and 3 is to 4; 
.3, 4 and 6 in a' straight line; 5 at the apex of an 
isosceles triangle forlned by 4, 5 a.nd 6; 2 very small, 
.3 and 4 larger than 1, 5 and 6. Surface of head moderately 
shining, very shallowly corrugate. Body with segment 2 
of equal diameter to head, the seglnents then increasing 
rapidly in diameter to 5 and more gradually to 8, then de
creasing slightly to 12. Horn short alld stout, sausage-shaped, 
bent sharply do"rn,vards in nliddle, narro,ving suddenly to 
·ct short, sharp point. Surface of body dull and smooth; 
horn polished and tuberculate. 

Coloration.-Green form (PI. III, fig. 10): head dark 
glaucous-green; labrum shining reddish-bro\\'Il; ligula dark 
reddish-brown; eyes dark brO\Vl1. Body: segment 2 soiled 
green, segments 3, 4, 13 and 14 bright yello\v, rest of 
body bluish-green suffused with glaucous except on venter; 
a, large subdorsal ocellus on front margin of 4, centre 
,,~hite, shading to pale blue and then to dark blue; some 
,\"hite spots ringed \vith dark green subdorsally on 4 and 
.5; a broad white dorRo-lateral stripe from middle of 5 
to base of horn, edged above ,vith dark green and below 
by mauve on t.he Dledian segments; above and below this 
st.ripe, on the media.n segments, \"hite spots ringed "\vith 
·dark green above and \vith 1l1aUVe belo,v. Horn and its 
t.ubercles bright orange; legs purple, prolegs dark green. 
Spiracles ova], dark green, ,vith the central slit velvety black 
edged narro,vly ,\rith ,vhite. 

In another form of t.he larva the ground-colour of head 
and body ochreous, \vith fuscous-grey oblique lateral patches 
on segnlents 6 to ] 2; ocellus darker t.han in green fornl and 
ringe~ with black; true legs black. There are also forms 
,vith intermediate colouring. Length 90 mm. or more; 
breadth 15 rom.; horn 6 mm. 
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P'ltpa.-Broadly rounded in front, the shoulders not promi
nent; segments 13 and 14 form together a short cone; an
~llna slightly shorter than fore leg, \vhich reaches to middle 
of "ring-case, mid-leg reaching to three-quarters of the wing
case; a long, narro,v coxal piece. Surface shining, head, thorax 
and ,ving-cases Sll10oth, abdomen coarsely pitted on dorsum, 
the pits forIning irregular lines, venter transversely creased, 
seglllents 12 to 14 closely pitted all over. Spiracle of 2 a slit, 
,vith the front margin of 3 raised into a ridge behind it; 
reruaining spiracles oval, convex, the central slit ,,,ith raised 
edges. Crelnaster short, thin. conical, ending in two short 
teeth, the surface rugose. Colour of head, thorax, '''ing
cases and 8ides and venter of abdomen dull orange; dorsum 
of abdolnen reddish-bro,vn speckled ,,,ith black; a narro,v 
b]a,ck stripe starting fronl the frons and running. to the tip 
of the t.ongue, and a broader black dorsal stripe on segulents 
2 to 4; ~piracles black, lying in 1arge black patches; crenlaster 
hInck. Length 60 mm. ; breadth 13 mm. 

Habits.-Food-plants: J.Veriuln odorum Soland., Holar
rhena antedyse.nter'ica Wall., Ervatamia heyneana Wall.;, V~:nca, 
tosea Linn., Tabernmmontana coronaria Willd., and other 
plants of the family Apocynaceoo. In the earlier instars the 
larva turns the head round to one side when disturbed, in later 
instars it bends the head down,vards and puffs out segment 4 
so as to expand the ocelli. The body becolnes suffused 
,vith bro,vn dorsally and yello,v ventrally before pupation. 
The pupa is free in the cocoon, and moves the abdoDlinal 
segments when touched. The beautiful nIoth comes to light 
freely, and may also be seen feeding at fio,vers shortly after 
dark. Captive specilnens pair ,vithout difficulty. Eggs and 
Iarvre ca,n be found at any time of the year in places ,vhere 
the nights are not very cold. 

79. Deilephila bypothous hypothous (CraIn.). (Fi.g. 68 F, G, 
genitalia; PI. XIV> fig. 8, larva). 

Sphinx hypothoU8, Cramer, 1780, p. 165, pI. cclxxxv, fig. D (AIU
Loina). 

Da1'apsa hypothous, Moore, 1867, p. 676 (Calcutta; larva and pupa). 
Da.phnis hypothoU8, l\'loore, 1882, p. 15, pI. lxxxiii, figs. ], 1 a 

(1., p., i.); Cotes & Swinhoe, 1887, p. 21 (Sikkim; Sibsager; 
Calcutta; Ceylon; AndaIpans); id., 1889, p. 727 (Andamans) ; 
Hampson, 189:2, p. 95; Dudgeon, 1898, p. 415 (Sikkim & Bhutan, 
up to 6,000 ft.). 

Deilephila hypothous hypol/lOus, Roths. & .J ord., 1903, p. 570; 
Mell, 1922. p. 210, pI. vii, figs. 1, 2, pI. xviii, fig. 2~ pl. xxviii, 
fig. 1 (larva), :2 (imago), pI. xiii, fig. 22, pI. xvii, figs. 36, 37 
(pupa); Seitz, 1929, p. 547, t. 63 a. 

11na{Jo.-&,~. Differs from nerii in the head and collar of 
thorax being uniformly dark purplish-brown; thorax and first 
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two segments of abdomen dnrk olive-green, with a white fringe 
to the first segment; the other segments dark olive-bro,vn 
with stripes and spots as in nerii. Wings similar in pattern 
to those of nerii, but very much darker olive-green on both 
sides; fore wing with a white spot at apex on upperside and 
at end of cell on underside; the white apical line 804-805, 

,vhich borders the olive-green triangular patch, not prolonged 
beyond 8C5 as in nerii. Antenna thicker than in nerii, 
especially in $. First segment of hind tarsus as long as tibia 
and as segments 2 to 5. Expanse: $ 86-110 mm., ~ 124 mm. 

3. Tenth tergite shorter and broader than in nerii; sternite 
nearly as long as the tergite, more strongly chitinized and 
narro,ver than in nerii. Large scales of clasper brown or 
black on midrib and at edge; harpe (fig. 68 F) shorter than 
in the other species except layardi, distal margin angulated, 
upper Inargin sOlnewhat flattened, ,vith two rows of teeth. 
Penis-sheath (fig. 68 G) armed with t,vo slender processes, the 
left horizontal, the right obliquely curved towards the ventral 
side. 

~. The distal portion of the vaginal plate nearly smooth; 
the chitinized half-ring-shaped plate in front of the vaginal 
aperture not raised to a carina or ridge. 

Hab. E. HIMALAYAS, S. INDIA, OEYLON and BURMA to 
Malaya and China. We have bred it in the Khasi Rins, 
,vhere the larva occurs somewhat rarely at an elevation of 
about 4,000 feet in dense jungle during the rainy season. 

Egg.-As for nerii. 
Larva :-
Final insta'r. Head round, body as in ner·ii; horn rather long, 

stout, tapering gradually to near tip where it narrows suddenl)T 
to a simple point. Surface of head dull, covered with small 
tubercles. Body dull and smooth; horn covered with small 
tubercles. 

Coloration.-Head green "ith the tubercles paler. Body: 
segnlents "2 to 4 dark green, rest of body paler, brighter green; 
a dull green saddle-shaped marking on dorsum of 2; a narro\v 
dorsa-lateral stripe from front margin of 3 to base of horn, 
orange on 3 to 5 and on 12, white edged above ,vith dark 
green on the median seglnents; on 4, immediately below the 
dorso-Iateral stripe, a small, shortly oval, transverse ocellus, 
dark blue above shading to white below; on 6 to II, just belo"\\r 
the dorso-Iateral stripe, a broad, sky-blue stripe:- broken at the 
margins of the segments and thus forming a series of oblong 
spots; on the sanle seglnents six dark green oblique stripes 
running in the opposite direction to that ,yhich is usual in 
sphiugid larvre. Horn bro"rn with the tubercles paler brown ; 
anal flap and claspers chocolate; legs pink. Spiraoles oval .. 
yello,v ,vith the central slit brown. Length 100 mIll. 
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Pupa.-The- same shape as that of nerii, but less slender; 
antenna longer than fore leg in J, equal to it in ~; a small 
coxal piece. Surface snlooth and shining. Cremaster elon
gate-triangula.r, t.he t.ip truncate, \vith a short sharp tooth at 
ea.ch lateral angle; ventral surface bi-concave, ,vith a median 
keel and a, ridge along each edge. Colour ochreous-bro,vn 
a. broad~ interrupted brO\V11 spiracular and a paler bro\\'n 
subspiraC'ular stripe; a narron', jet-black ventral stripe from 
t.ip of tongue to frons, continued as a broad dorsa.! stripe from 
frons to ('remaster; spiracles and crelnaster black. Length 
UO-70 )Uln. ~ breadth In nIDI. 

Hubits.-Food-plant: Uncar'ia Schreb. in the Khasi Hills. 
~Iell gives the food-pIa.nt as Wendlandia pan'iculata DC. in 
S. China, and the · Revision' gives Cinchona J.Jinn., all of the 
faluily Ru biacere. 1'he larva is found on IO\\T bushes, usually 
near "ratpr. Other ha.bits as for neri'i. 

~O. Deilephila layardi (Moore). (Fig. 68 H, genitalia). 
]Japitnis layarrli, Moore, 1882, p. 16, pI. lxxxiv, fig. 1 (Ceylon); 

Hampson, 1892, p 96. 
Deilephila layardi, Roths. & J ord., 1903, p. 5] 1 ; Seitz, 1929, p. 54R, 

t.63a. 

In.,,ago.-6~. Differs fronl hypOtltoU8 in being ruddy-bro"rn, 
not olive; abdonlen with a pale fringe to each segment. 
Subbasal band of fore "ring above broader than the interspace 
bet"'een it and the dark discal area; antemedian line distinct 
only in front, almost touching at M2 the olivaceous line which 
runs parallel \vith the outer edge of the subbasal band; proxi
ma.} edge of discal area straight; a white dot at apex of fore 
","ing above and at end of cell belo\",". Expanse: &' 70-80 mm. 

($. Sexual armature similar to that of hypotltou8, but the 
ha.rpe smaller (fig. 68 H). 

Hab. CEYLON. Rare; early stages unkno\vn. 

81. Deilephila placida placida (Walk.). (Fig. 68 I, J, genitalia). 
Darapsa placida, Walker, 1856, p. 186 (Sumatra). 
De-ilephila placida placida, Roths. & Jord., 1903, p. 512; Seitz, 1929, 

p. 548, t. 63 a. 
Daphnis andamanus, Druce, 1882, p. 16 ( ... I\ndamans); Hampson, 

1892, p. 96. 

lmago.-d'~. Differs fronl ltypothous in the head, thorax 
and abdomen being uniform reddish-brown without markings: 
Fore ,ving upperside reddish-brown; antemedian line mid-way 
between the subbasal and discal bands; the latter band n~t 
wider bet\veen Ml and M2 than at hind margin, exter~lly 
rounded or angled at R2, the Inost distal point on R2, not 
.oD R3; proximal edge of olive-green discal area deeply 

VOL.V. T 
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incurved in front. Hind wing reddish-brown. No white
apical spot above or belo,v. Expanse: C! 66-84 mID." ~ 77-
92 mm. 

3. Tenth segment as ill hypothous. Large scales of clasper 
rather strongly rounded at sides; clasper not strongly dilated 
dorsally, apex rounded; harpe (fig. 68 I) longer than in any 
of the preceding species, not or feebly dentate, shape of the' 
two processes rather variable . individually. Penis-sheath 
(fig. 68 J) with a short left process which is of tell dentate, 
the proximal edge of the incrassate apex of the sheath also~ 
dentate, the right process long, oblique, curved ventrad, mO,re 
or less dentate at end. 

~. Vaginal plate ,vithout semicircular ridge proximally 
of the vaginal aperture. 

Bab. ANDAMAN ISLANDS, Malaya and the Philippines. 
Larva :-
Final instar. Horn long, do,vn-curved, tuberculate. Colour: 

a pale dorso-Iateral stripe from segment 2 to base of horn; 
a pale line on anal segment. Spiracles orange. 

Pupa.-More slender than that of hypothous. Cremaster 
almost identical. Colour tawny-ochraceous, spotted ,vith 
black on abdomen. 

Habits.-Food-plant: Taberniemontana Linn., family Apo
cyna.ceoo. 

82 a. Deilephila minima ernestina (Moore). 
Daphn-is ernestina, Moore, 1887, p. 534, pI. cexi, fig. 1 (Ceylon;

PWldulova); Hampson, 1892, p. 96. 
Deileph'Ua m'l~nilJla ernestina, R.oths. & .. lord., 1903,. p. 513; Seitz, 

1929, I). 548. 

Imago.-~. Larger than D. m. m'inima, darker in colour, 
especially the hind wing above and the basi-discal area of the 
fore ,ving underside. Expanse: cr 62 mm., ~ 70 mm. Process, 
of penis-sheath shorter. 

Bab. CEYLON. Rare; early stages unknown. 

82 h. Deilephila minima minima (But!.). (Fig. 68 K, genitalia ;' 
PI. III, fig. 12, larva, fig. 13, pupa). 

Daphnis minirna, Butler, 1 R77 A, p. 573, pI. xcii, fig. 5 {So India). 
Daphnia n~/ini1'nU8, Hampson, 1892, p. 97. 
Deilep/I1."la 1ninllna minima, Roths. & Jord., 1903, p. 513; Seitz,. 

1929, p. 548, t. 63 b. 

lmago.-CS. Very small and pale. Abdomen without pale 
subbasal belt. Fore wing above: antelnedian line curved in 
fro~; discal ban(i less oblique than in placida, wider behind 
and narrower before middle; discal lines not obviously 
dentate. Expanse: c! 44-54 mm. 



DEILEPHILA. 27& 

Sexual armature as in placida, but proximal tooth of the 
boat-shaped process of the harpe higher, and the long process 
of the penis-sheath of placida represented in 'in. minima by 
a very short one (fig. 68 K). 

Hab. S. INDIA, ,vhere ,ve have bred it. It occurs somewhat 
rarely in the Western Ghats. The specimens bred by us 
resemble the Ceylon forIn and may not be different. The· 
typical lnini.,na seelns to be very rare. 

La·roll :-
Fl:nal in,8ta.r. Head semi-elliptical, vertex flattened, with the 

dorsal line deeply depressed; true clypeus less than half' 
lengt h of head, equilaterally triangular, 'with basal angles 
rounded and tlunid; false clypeus broad, ,vith' acute apex 
reaching to one-half length of head; labrum half length of' 
and a·s broad as clypeus; ligula elongate kidney-shaped; 
eyps 1 (jO 4 in a curve, about one eye-diameter apart; 6 in line 
,vitlt 3 and 4 and two diameters from 4; 5 one diameter fronl 4 
and t,,·o froIll 6. Surface of head moderately shining, covered 
sparsely ,vith small, smooth tubercles. Body of the saIne 
shape as others of the genus. Horn of medium length~ do\\rn
curved, rising fronl a prominent corncal tumidity. Surface 
of body slnooth; dorsum of segment 2 and tip of ana] flap 
covered \\'ith sUlall tubercles. Horn shining, set \vith larger 
tubercles. 

Coloration.-Head dull green with a yello,\\rish tinge; 
labrunl glassy-green; ligula the same, with the ends of the 
lobes opaque-\vhite; basal segment of antenna green, ot.her 
segments rusty; mandible green, tip dark reddish-brown. 
Body rich yello\vish-green, venter dark glaucous-green;. 
a narrO,\T \",hite dorso-Iateral stripe on segment 3, continued 
obscurely on 4 and 5, then becoming rose-coloured on 6 to 11, 
broken at t.he segment-margins; a bluish dorsal stripe and 
a subspiracular whitish or bright yellow stripe from 2 to 12 ; 
on 4, just belo\v the dorso-Iateral stripe, a .large, round, pale 
blue ocellus with a dark blue centre, this ocellus about one
fifth the length of the segment; below the dorso-Iateral stripe 
on 6 to II about six white dots on a bluish ground, and a. fe"r 
white dots running down the front and hind margins of the 
segments to bases of prolegs. Horn ochreous to near tip,. 
,,,here there is a narro,v black band followed by a short, 
suddenly narrowed, yellow tip; true legs ochreous ,vith 
black cla,vs; prolegs translucent yellowish-green; anal flap. 
edged ,vith yellow. Spiracles oval, t,vice as long as broad, 
flush, brick-red in colour with a very narro,,, gre~n rim. 
Length 65 mnl., breadth 10 mm. 

Pupa.-Shape as in others of the genus. Head cov;red 
with flat tubercles; tongue ,vith a deep median channel, 
veins of ,vings, legs and antenna only slightly prominent;. 

T2 
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thorax coarsely, superficially shagreened; abdomen less 
regularly shagreened and with obscure pits. Spiracle of 2 
l1early covered by a lobe projecting slightly forwards from the 
front margin of 3 and another from the hind Inargin of 2, 
leaving a very narrow central slit visible; there is a deeply 
<lepressed line at t.he base of the lobe; remaining spiracles 
ova), Hush, the surface slightly shining, the central slit with 
very slightly raised edges. Cremaster elongate~triangular~ 
t,runcate at tip, ,vith each corner of the truncation produced 
into a small acute tooth directed outwards; ventral surface 
of cremaster "rith a strong lnedian longitudinal rib. Colour 
pale terra~cotta; the median channel of tongue black and ending 
in a black patch on the head; a narro,Y black dorsal line on 
segment 2; sides of thorax and abdomen suffused ,yith fuscous, 
the spiracles black on large black patches. Length 43 mm. ; 
breadth 10 mnl. 

Habits.-Sinlilar to those of D. nerii. Food-plant: A lan
,gium La1narkii Th,v., family Cornacere. 

Genus DAHIRA Moore. (Fig. 70). 
Moore, 1888, p. 390; Roths. &- Jura., 1903, p. 515; id., 1907, 

p. 97. 
Ambulyx, Butler, 1889, p. 2. 

Genotype: rubiginosa Moore. 
j'mago.-" c!. Genal process large, triangular, curved back

,vards. Head with mesial cariniform crest, ,vhich is most 
,.distinct betv{een antennre. Eye lashed. Palpus rounded, 

Fig. 70.-Dahi·ra Moore. Genitalia. 
A, D. 'rubigino8a Moore, harpe; B, penis-sheath. 

some,vhat prpjecting. Antenna fusiform, narrowed at base, 
gradually fining to a slender hook, strongly compressed, 
fasciculate, cilia long; end-segment short. Spines of 
abdomen weak. Mid-coxal merum some,vhat angulate. 
Tibire unarmed; spurs short, mid-tibial ones equal in length, 
long terminal one of hind tibia shorter than the tibia is broad; 
no "Jomb, pulvillus and paronychium not reduced. Wings 
entire; fore wing elongate, su bfalcate, apex acute; cross .. 
veins of hind wing slightly oblique, D3 longer than D4. 

"c1. Tenth tergite elongate, convex above, concave beneath, 
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apex entire; sternite nearly as long as the tergite, broader,. 
triangular, extrenle tip sinuate. Clasper sole-shaped, \vith 
large friction-scales, irregularly arranged in four rows, besides. 
SOllle additional enlarged senles, extreme tip of these scales 
truncH,te; harpe prod need into a long ventral process, which 
is spatulate and sonle\vhat twisted. Penis-sheath with a long 
dentate and curved process at the right side, ending in t\VO 
points, and a. nluch shorter, also dentate, lobe at the left side H 

(Roth~. & Joro., 1903, p. 515). 
Bab. W HIMALAYAS, S. China and Japan. One species; 

allied to A'inpelophaga. For the early stages see D. r'ltbigino8a. 

H;l. Dahira rubiginosa Moore. (Fig. 70 A, B, genitalia). 
Vahiru l'llbiyinosa, l\'1ool'e, 1888, p. 391 (]\t:undi, N.W. Himalayas); 

R.oths. & .Jord., Bl03, p. 515; Mell, 1922, p. 212, pI. vii, figs. 3-6. 
pl. xiii, figs. 2:l-2n, pJ. xvii, figs. 38, 39 (pu1Ja). pI. xxviii, fig. :l 
(lar\'a), 4-7 (~); Seit~, 1929, p. 548, t.. 56 c (b). 

Am,bu1!Jx I'ubiginosa, Hampson, 1892, p. 78. 

J ntago.-3 . ... -\pex of fore ",-ing pointed a.s in Oxya-n~bulyx. 
_Fore wing dark reddish-bro\vn slightly suffused with grey ~ 
nlUllerOUH indistinct "raved lines. Hind \"ing bright red; 
thorax and abdomen yello\y heIo\y. Expan8e: 80 mm. 

·For det.ails of genitalia see fig. 70 A (harpe), B (peniR-sheath). 
In speciluens from S. China the fore wing is rusty-bro\vn 

\vithout luarkings, but \vith the greyish-blue bloonl darkening 
to,,-ards apex. 

Hab. W HIl\fALAYAS (Mundi), S. China and Japan. There 
are 3 6d in the Brit.ish l\tluseulu froln Mundi. Mell has bred 
the species in China, where it occurs in ,,'ooded hiBs at fronl 
1,000 to 2,000 feet elevation. 

Egg.-Broadly ovoid; surface snlooth and shining ~ colour 
pale green. Length 1·4 lum. ; breadth 1·2 lnm. 

La·rva :-
Final in8tar. Head small and round; clypeus about one

half length of head, mandible very large. Surface of head 
and body snl00th~ no tubercles except on horn. Body 
tapering frontad from segment 5, rest of body cylindrical; 
horn short, slightly do\vn-curved. . 

Coloration.-Head green; a pale yello\v stripe separating 
face froln cheek; a yellow subdorsal stripe from vertex to 
nape: a pale double dorsal stripe from vertex to apex of 
clypeus. Body green, closely dotted with white above the 
dorso-Iateral stripe, and with yello\v below it; a dorso-Iateral 
stripe, yeUo\vish on segments 2 to 4, ",hite and broader on 5 to 
12; horn green, \vith black tubercles on upper surface; true legs~ 
prolegs and claspers green. There is also a dark fnrln of the 
larva in ,vhich the head is greyish-black, with the dorsal stripe 
and a broad band above the mandibles green; the body with 
a subspiracular blackish stripe from segment 2 to 12; horn 
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shining black; true legs and prolegs red .. brown with a black 
band; anal Hap and claspers black; spiracles lying on a 
greyish-bro,vn patch; other markings as in the green form. 
Spiracles oval, blue-grey, with the central sJit white. I...ength 
·80 mm. ; breadth 10 mm. 

Pupa.-Slender in build, head broadly rounded, with a 
pointed process directed for\vards; eyebrows raised and promi
nent and "rith the central projection making the head appear 
t.hree-pointed; clasper-scars also prominent and ,vith t.he 
cremaster making the anal end also three-point.ed; antenna 
equal to fore leg and reaching to half length of "'ing-case, 
mid-leg to about three-quarters; segment 12 of COllsiderably 
less diameter at its front margin than II at its hind margin, 
the hind margin of 11 deeply undercut, as in the case of 
Acosmeryx pupre. Surface rugose; a pit at the angle formed 
by the eye and the base of the antenna ventrally, as in the 
pupre of Theretra; legs and antennre not ,veIl expressed, costa 
of wing prolninent; two deep pits be:Qind the spiracle on 
5 and 6. Colour soiled iron-grey dorsally, dark rust-red 
ventrally, the bevels of segments 9 to II ochreous-bro"rn. 
Crenlaster broad at base, triangular, "ith a simple point. 
Length 50-57 mm. ; breadth 14 mm. 

Habits.-}"'ood-plant: flex rotunda Thunb., family llicinere, 
in Japan. The larva becomes reddish-brown before pupation. 
The moth rests \vith the body parallel with the surface, the 
"rings held slightly belo"r the horizontal. When disturbed the 
Inoth presses its head against the surface and raises the body 
at an angle to it. 

Genus AMPELOPHAGA Brenler & Grey. (Fig. 71). 
Bremer & Grey, 1852, p. 61; Butler, 1881 D, p. 104; Roths. & 

Jord., 1903, p. 515; id., 1907, p. 97; Jordan, 1911!, p. 250. 

Genotype: rubiginosa Br. & G. 
fmago.-cr~· Of medium size, upperside bro,vll or gre),ish, 

underside reddish. "Genal process triangular. Pal pus rather 
long, rounded in lateral and dorsal aspect, closely appressed 
to head. ~ye not lashed. Head with the scaling a little 
raised to a rounded crest. Antenna very slender, filiform, 
gradually fining dista,lIy, hook very gradual, end-segment 
short, triangular or conical, about twice the lenoth of the 
previous segulent. Spines of abdomen numerous~ ~·eak, pale. 
Merum of mid-coxa not ca.rinate behind; tibire not. spinose; 
spurs very unequa], longer ones over half the length of the 
first tarsal segment, this as long as the four other segments 
toge~er, and a little shorter than the tibia; mid-tarsus ,vith 
comb of more or less prolonged spines; pulvillus present, 
large; paronychium ,,,ith t,,'o pa.irs of lobes. Wings entire. 
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" c!. Friction-sea,lea of cla.sper la.rge. Tenth segment simple, . 
.clasper sole-shaped; harpe spatulate, dilated part dentate 
.on upperside, or reduced, \vithoutprocess. Penis .. sheath 
,vitha right and a left apical process, the left one always 
.dentate at the edges. 

, ~. Eighth tergite sinuate. "aginal pJa,te suddenly nar .. 
ro"ted as in Deilephila; orifice la.rge, free, edges slightly 
rabied" (Roths. & ,Jord., l ,. c. 190,3). 

Fig. 7L-Ampelopllaga Brem &; Gr~y. 

A, A. rubigino8(1, jMciQ8a ~Ioore. B,A. obliquifascia Ramps., !f 
bo}otype. C, ,A. rubiyin08(1, rubiginQaa Br. & 0., harpe; D, penis·sheath. 

Egg.-Broadly ovoid, surface smooth and shining, colour 
pale green. 

Lar·va.- Head small, body t.apering sharply frontad from 
segment 4, segments 4 and 5 tumid and somewhat flattened 
ventrally, ,vith v,entro-lateral fla.nges. He,ad and body more 
.or less tuber,culate. Colour green or red .. 
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P·upa.-Stout, head round, base of segment 12 fitting into
the undercut hind margin of 11 as in Acosmeryx. 

Babits.-The food-plants belong to the fanlilies Ampelidere~ 
Saxifragacere and Ternstroomiacere. The larva lies stretche-d 
straight out along the midrib of the underside of a leaf. 
When molested the head and anterior segments are partially 
retracted into the fourth and fifth segments, the~e two segments 
being dilated and the lateral flanges expanded, but less strongly 
than in Acosmeryx. The dorsuln becomes suffused with brown 
before pupation, ,vhich takes place in a rough cocoon 011 the 
surface of the ground. The moths rest with the wings held 
nearly horizontal and the abdomen straight. We have seen 
only bred specimens. 

Bab. Wand E. HIMALAYAS, China, Japan and the Philip
pines. Five Indian species and subspecies. 

Key to the Species. 

Imagines. 
1. Fore wing with sharply defined, parallel, 

greyish-white lines at nearly equal dis
tances between base and outer margin ; 
hind wing above blackish-brown 

Fore wing without such lines 
2. Fore 'wing with a broad, dusky-brown, 

oblique band froln middle of costa to 
termen above tornal angle 

Fore wing without such oblique band .. 
3. Underside of hind wing and abdomen bright 

rufous-testaceous. . 
Underside of hind wing and abdomen 

salmon-huff or clayish . 
Underside of hind wing and abdomen Inuch 

hrighter red 

[po 284 .. 
A. dolichoides (Feld.), 
2. 

[Ramps., p. 285r 
A. obliquifascia 
3. 

[po 283 .. 
A. k. khasiana Roths., 

[Moore, p. 280. 
A .. rubiginosa fa sciosa, 

[Roth~., p. 282. 
.4. rubiginosa ha.rte'rti 

The larvre and pupre are not kno,vn sufficiently ,veIl to 
enable keys to be prepared, but the larva of k. khasiana can 
be distinguished by the presence of a dorso-Iateral line of 
spine-like tubercles. The pupa of obliqu-ifascia is said to have 
t\V'o horns on the head and three at t.he anal end. 

84 a. Ampelophaga rubiginosa fasciosa l\'Ioore. (Fig. 71 A,. 
iInago; PI. III, fig. 15, larva). 

A.,npelophaga fasciosa, Moore, 1888, p. 39 (Dharmsala); Butler,. 
1889, p. 25, pI. cxxi, fig.3; Cotes & Swinhoe, 1887, p. 9 (Kulu ; 
Simla; Sikkim). 

A'nLpelop/laga rubig1'nosa jasc'lolla, Roths. & Jord., 1903, p. 5] 8 ;. 
Jordan, 1911, p. 250, t. 39 d; Seitz, 1929, p. 549. 

Arnpelop/laga ,·ttb?~g?·no8a., Hampson, 1892, p. 83, fig. 52 (&). 

lrltago·-cJ~. Antenna \vhitish, scaling of tip blackish at 
anterior side; head, thorax and abdolnen ruddy olive .. bro\vn ; 
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a white dorsal stripe froIll behind head to tip of abdolnen. 
:Fore wing olive .. bro"Yn \yith an indistinct basal band, a su b
basal line, an antenledian band, an abbreviated discocellular 
band follo"red by a broad disca.l one, a discal line, usually 
dentate, and an oblique apica.l line, lnore or less indistinctly 
eontinued in zigzag forln to hind margin; interspaces 
greyish: all these lines and bands very indistinct; distal 
Inarginal area glossy; a triangular patch on costa before apex. 
Hind "'ing fuscous, cilia nearly ,,{hite. Underside sahnon-buff 
or clayish, earh ,,-ing \"ith t\VO faint transverse lines. No 
rOlnb to lllid- and hind tarsus. R2 and R3 of hind \ving 
llluch farther apart than R3 and 1"11. Expanse: d' 90 mnl.~. 
~ 100 nun. 

3. Tenth sternite truncate, feebly sinuate in distal vie\r .. 
Harpe rather regularly ladle-shaped (fig. 71 C). Penis
sheath (fig. 71 D): long left process irregularly and sparsely 
dentate and notched at proxiInal edge; the short right 
process nlostly simple~ but sonletiInes \vith one or t,,·o minute 
teeth. 

Hab. W HIMALAYAS. We have bred the subspecies at 
Sinlla and Mussooree at an elevation of about 7,000 feet, and 
it is kno\vn also from KuIu, Dharnlsala and Bukleh. Well 
distributed but no,vhere very COlnmOl1. 

Egg.-Nearly spherical, surface s11100th and shining, colour 
pale green. 

Larva :-
1st instar. Head round, body cylindrical; colour pale yeUo'\\Y ~ 

\"ith a black bifid horn. 2nd instal" Head round, body 
cylindrical and long for it.s diameter; horn of medium length,. 
straight '\\it.h a bifid tip; head yellowish, body pale green, 
horn black with base orange. 3rd instar. A transverse ro,," 
of sInaII yello",· tubercles on each secondary ring; horn long, 
bifid, reddish "rith black t.ubercles. 4th instar. Head round ;. 
segment 2 of about t.he same diameter as head, and the seg
lllents increasing rapidly in dialneter to 5 ; rest of body nearly 
cylindrical; horn long, straight; surface of head and body 
dull; head covered with small tubercles; body \vith a trans
verse ro,v of snlall ]0"" tubercles along each secondary ring ;. 
horn set ,vith tubercles; colour of head pale yel1o\v-green,. 
tubercles yello\v; a yello,,· stripe dO'Vll each side of dorsal line ,. 
and a yell 0"" stripe dO\"TI cheek; body pale yello","ish-green, 
tubercles yello,,"; on segments 7 to 11 oblique stripes forined 
of larger tubercles, running in the opposite direct.ion to that. 
usual in sphingid larvre; a narrow yello,"' subdorsal stripe 
from 2 to base of horn, edged above \vith a broader stripe of 
reddish-brown; there are sometimes reddish-brown oblique 
stripes running in the usual direction; horn pale red ,,-ith 
black tubercles; legs and spiracl~s pale red. 
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5tl~ instar. Shape as in others of the genus; horn of medium 
lengt.h, down-curved, tapering unevenly to a blunt point. 
Head dull, covered ,vith slnall tubercles; body dull; a line 
·of low tubercles along the upper edge of the subdorsal stripe; 
horn covered "rith tubercles. Two colo'ltr-form8. Green form: 
l1ead bluish-green \vith yellow tubercles and a yenow cheek
.stripe. Body bluish-green, brighter green in lateral area, 
,,-ith a transverse row of bright yellow spots along each 
secondary ring; on segments 7 to 11 oblique stripes of yello,v 
spots, the spots largest at the front of each segment and de
creasing in size backwards, the stripes running in the opposite 
·direction to that usual in sphingid larvre; a yellow subdorsal 
stripe from 2 to base of horn, edged above by purple tubercles 
on 6 t.o 12; faint purplish-brown oblique stripes on the same 
segments. Horn green ,vith paler tubercles; legs red with 
C1 black spot at base. Spiracles reddish-brown with a ,vhite 
-dumb-bell-shaped line down the middle. 

In the red form the green colour is replaced by bright 
orange-red; horn reddish. Length 95 mm. ; breadth 16 mm. ; 
horn 13 mnl. 

Pupa.-Stout, elongate-ovoid in shape, head broadly 
rounded; the hind Inargin of segment 11 deeply undercut 
OIl dorsum, segments 12, 13 and 14 together forming a cone, 
the base of ,vhich fits into II, these segments resembling those 
of Acosmeryx pnpre; tongue reaches tip of wing-case ; antenna 
.equal to fore leg) about half length of wing-case, mid-leg 
t"Yo-thirds length of wing-case. Surface moderately shining, 
thorax and abdolllen s~ightly shagreened. Cremaster broad 
at base, tapering gently to a cylindrical shaft ending in t,vo 
teeth. CololIT of head, thorax and ""ring-cases ochreous 
'Speckled ,vith black; a black spot on front of head; abdolnen: 
·dorsal area rich brO\\,}l, lateral and vent.ral areas paler brown ; 
spiracles and cremaster black. Lengt.h 50 mm.; breadth 
15 Ulnl. 

Habits.-Food-plant: Tlitex Linn., fanlily ... ~pelidem. The 
llloth has not been observed feeding at fio,vers 110r coming to 
light . 

. 84 b. Ampelophaga rubiginosa harterti Roths. 
AlnpeZophaga hartel'ti, Rot.hschild, 1894 B. p. 290 (J\1argherita, 

Upper Assam); H runpson, 1900, p. 39. 

Ilnago.-d'~. Unde'rside of body and ,vings nluell lllore red 
in tint than in A. f. jasciosa. 

Bab. E. HIMALAYAS (JUasi Hills; Margherjta, Assam). 
We ha ve bred the subspecies in t.he Khasi Hills, where it 
is COlllmon locally at an elevation of about 4,000 to 5,000 feet. 

Larva and pupa.-Resemble very closely those of A. r. 
la8cl~osa. 



Al\II'ELOPHAGA. 283 

Habit8.-~"ood-pla.nts: J'itis Linn., fa.lniIy AUlpelidere, and 
Saurauja, family Ternstrrenliacere. Other habits as for 
. ...1 .• r. fasciosa. 

S,). Ampelophaga khasiana khasiana Roths. (P1. III, fig. 17, 
larva; PI. XIV, fig. 5, larva). 

Anlpelophaga ldlasiana, Rothschild, 1895, p. ·iR2 (Khasia Hills) ; 
Roths. & Jord., 1903, p. 518. 

Ampelophaga khasiana khasiana., Jordan, 1911, p. 250; Seitz, 1929, 
pp. 549, 571, t,. 63 b; Scott, 10:3], pI. iii, fig. 2. 

Alltpelophaya rlLbiginosa., Dudgeon, 1898, p. 409 (Sikldm). 

Irrl.ago.-3'f. Scaling of tip of antenna black. Upperside 
deeper in tint, dorsal stripe not so pale and sides of body far 
1110re red than in r. rub1~gino8a.. Fore '"ing: jnterspaces 
bet,,·een ba.nds glossy \vhitish-grey, discal band rather narrower 
and more sharply defined than in r. rubig1:nosa, discal line 
broad, not dent.ate, band-1ike. Expanse: 6 80 n1nl., 
~ 102 111ll1. 

<1. Tenth sternite not sinuate in dorsal aspect. Dilated 
apical part of harpe longer t.han in r. rubiginosa, Inore heavily 
spined proximally. Right process of penis-sheath longer. 

Hab. E. HIMALAYAS (Khasi Hills; Sikkim) and China. We 
have bred the subspecies in the Khasi Hills, "'here larvro occur 
rarely during the rainy months in dense forests, at an elevation 
of about 5,000 feet, usually near "rater. 

La-rva:-
Final instar. Head rather square in sha,pe, vertex rounded; 

true clypeus nearly half length of head, apex minutely rounded; 
false clypeus shaped like a gothic arch over apex of true 
elypeus; labrulll one-half the length of and slightly broader 
than clypeus; ligula nearly square, as long and as broad as 
clypeus; eyes 1 to 4 equidistant in a gentle curve, 6 in line ,,'ith 
3 and 4, 5 fornling an equilateral triangle ,vith 4 and 6. Sur
face of head nloderately shining and set sparsely with small, 
glassy, bubble-like tubercles. Body as in others of the genus. 
Horn down-curved, stout at base, tapering gently to a conical 
tip. Surface of body dull; a transverse ro'" of rounded 
t.n bercles a long each secondary ring; a dorso-Ia teral line 
of tubercles from front margin of segment 2 to base of horn; 
these tubercles rounded, except for those on the three or four 
a.nterior secondary rings on 6 to 12, ,vhich are conical, a.Inl0st 
spine-like, the t.uberrle on the second or on the third ring 
being longer and In. ore spiniform than the rest; a line of large 
rounded tubercles starting at the dorsal line at the front margins 
of 6 to II, and running obliquely back"rards and dowll'\vards 
to near the dorso-Iateral line of tubercles, fornling V-shaped 
Inarkings, the apex of the V directed frontad. Horn set "rith 
small conical- tubercles to the tip; anal flap and clasper faces 
.set 'with smaJl truncate-conical tubercles. 
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Coloration.-Head dark green, the tubercles paler green; 
a broad yello,,'" stripe separating face from cheek; a broad 
dorsal stripe, ,videning frontad to include the clypeus, paler 
green; labrlun and ligula yellowish-green; mandible green, 
tip broadly black; antenna with basal segment green, other 
segments rusty. Body bright bluish-gTeen in dorsal area, 
bright green in lateral area; tubercles yeBo,,'; seven indistinct 
pale oblique stripes. Horn green with paler tubercles: 
legs pink, ,lith a Jarge deep bro,Vll patch on outer side of each, 
and a bright yellow patch on venter of body near base of each 
leg. Spiracles whitish, with a broad reddish-bro,vn band 
across the middle divided by the ,vhitish central slit. Length 
85 111111. ; breadth 12 mm. 

P·upa.-'T ery shnilar in appearance to that of A. r. Irubiginosa.. 
Stout in build, head round; the anal end resembles that of 
Acos'merya.~ pupre in segments 12 to )4 being fused together 
to forn1 a cone, the hind margin of 11 being of greater 
diameter than the front margin of 12 and deeply undercut, 
especially in the dorsal area. Surface S1110oth, moderately 
shining in dorsal area and dul1 in ventral; a deep transverse 
gash on dorsum at the common margin of segments 4 and 5, 
and a less conspicuous gash at the common margin of 5 and 6. 
Spiracle of 2 a curved slit, the remaining spiracles oval, 
fiURh, the slit ,,'ith narro,," raised edges. Cremaster a thin 
shaft, tapering gently to the truncate tip, the surface irre
gularly "'Tinkled to near the tip. Colour pale ochreous with 
a pin.kish shade, dorsum of abdomen strongly suffused with 
reddish-bro"~n, segn1ents 12 to 14 darker than the rest, the 
bevels of the lnovable segments chestnut; spiracles, cremaster 
and the gashes on 4 and 5 and 5 and 6, and the undercut 
of portion 11, black. Length 47 mm. ; breadth 15 111111. 

Habits.-Food-pla,nts: Vitis Linn., family An1pelidere, and 
Saulrauja nepalensis DC., family Ternstrremiacere. The habit.s 
are siInilar to those of A. Tubiginosa, ja.sciosa. so far as they have 
been observed. 

86. Ampelophaga dolichoides (H'eld.). 
Philau~pelus dolicltoides, Felder. 1874, pI. lxxvi, fig. 8 (Sikkim). 
A'Inpelop/iaga dolichoides, Hampson, 1892, p. 84; Dudgeon, 1898, 

p. 410 (Sikkim, 1,800 ft.); Roths. & Jord., 1903, p. 518; Seitz~ 
1929, p. 549, t. 63 b. 

Intago.-d'~. Fore "ring ,vith four nearly st.raight, oblique 
gTey lines, ,vhich are the proximal borders of ta,vlly-olive 
bnnds; a feebly 11larked bro,vn zigzag line bet,veen the t,,,"o 
discal lines. Palpus pale \vith no ruddy tinge. Mid-tarsus 
,vith the spines of the fourth ro\\' prolonged, but not so mucll 
as in Elibia. R3 and Ml of hind wing less close together 
t.han in khasiana, D3 not being longer t.han D4. Expanse: 
5j?, 100 111111. 
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~. Tenth sternite sinuate in distal aspect. About sixteen 
large friction-scales, rounded-truncate, broad at end. Process 
of ha.rpe short, not dentate. Apex of penis-sheath asyn1-
met.rical. both processes dentate. 

Hab. E. HIMALAYAS (Sikkinl; Assam). Very rare, and 
early stagef' nnkno""n. 

87 Ampelophaga obliquifascia Hanlps. (Fig. 71 B, ~). 
Ampclophaga olJliquijascia, Hampson, 1910, p. 87, pI. F, fig. 13 

(Assam). 

lln((g().-d~. Head a.nd thorax grey slightly mixed 'with 
reddish-bro\,,"ll, vertex of head and dorsunl of thorax reddish· 
bro\\"u; abdoluen grey, "ith broad dorsal, diffuse, reddish· 
brO\V11 bands. :Fore ,"ing purplish-gTey, tinged in parts 
\\'ith reddish-bro,,"n; subbasal diffuse reddish-bro,Vll marks in 
cell and on 8M2; three rather indistinct, diffuse, "raved, 
antemedian bro,vl1 lines; a slnall discoidal dot; a broad 
blackish-brown band froln luiddle of costa to outer· margin 
at R3, expanding into a large triangular patch on outer margin 
extending aln10st to tornus; a postnledian line slightly dentate 
fronl costa to the blackish-bro'Vll band, then oblique and Inore 
strongly dentate, ,vith some fulvous-yellow on its outer side, 
a ,va vcd line before it from M2 to inner Inargin and t,vo 
,vaved lines beyond it from the ba.nd to the inner margin; 
a double bro\vnish, slightly "raved submarginal line from 
costa to R2; a ,vedge-shaped brO"'11 mark on outer margin 
belo,,, apex; cilia blackish-brown. Hind wing dark brown 
tinged \vith red, the inner area greyish; cilia rufous, whitish 
at tips. Underside: breast orange-red; fore wing fiery-red, 
,vith the outer margin grey, some dark bro,vn suffusion in 
and belo,,, cell; six indistinct ,va ved lines in postmedian 
area; a pale yellow subapical lunule and two ,vedge-shaped 
postmedian marks below Ml and M2; hind wing fiery-red, 
the inner area greyish, nlarginal area bro\vnish; three indis
tinct, nlinutely \vaved, red postmedian lines. Expanse: 
~ 78 lum. (one example). 

Bab. E. HIMALAYAS (Khasi Hills). 
The larva and pupa have been very briefly described by 

Badgley, and appear to resemble those of others of the genus. 

Genus ELIBIA Walker. (Fig. 72). 
\Valker, 1856, p. 148; Roths. & Jord., 1903, p 521; id., 1907, 

p.98. 

Genotype: dolichu8 (Westw.). 
lmago.-·' d~. Palpus large, rounded in side-vie\\r, third 

segment above frons. Eye very large, not lashed. Abdo
men very long. Tarsi long, hind ones twice the length of 
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cell of hind "ing; fu .. t s gment of hind tar u a Ott e longer 
h· n tibia' cOlnb of mid-tar us very prominent, the spine 

1 u h rolonged, and accompanied on he hinder side bj 
,an.otherro" of lender prolonged spines. A ex .of hind\vin,g 
v ry ob us . ~ C2 and 1 hortly sta ed. 

o o. ent.h tergite lightly narrowed in 111~ddle, apex 
t.runcate, angle rounded' ternite as long a tbe tergite, 
trol gly om ress d, broad v rtically, ventral line strono-Iv 

~ ,.,.1. ~ 

~\ 
1J~ 

~" Lf~-~~.: ._" . ",'~!'t-

U~ 
C. 

F·g. 7~.-Elib1·a vValk. 
, ~ . dolich'u ~ ( stw.)· B, harp; ,penis-sheath. 

urved up,vard in lateral as e to, apex rounded III distal 
vie". Large frict.ion- al ' of cIa per acuminate, not truncate· 
harpe (fig. 72 B) hort repre en ed by a rather thin ridge, 
"hich is trUl1ca e distally nd £ bly angulate dorsallyo Peni-
heath (fig. 72 C) Ilea 1 mm trical, both the right and the 

I ft proce denticulate at the edge and on the surface, the 
tition of the left proc continu -d on the heath. 

, ~. Vaginal plate c s i 1 Ampelophaga and De i,lephila , but 
broa ' r apically. 
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" Larva.-Three stages figured by Piepers; a round dorsa.l 
ocellus on fourth segment; horn curved frontad in younger 
stages, reduced to a button-like prominence in last stage ,,
(Roths. & Jord., 1903, p. 521), 

Hab. E. HIMALAYAS to Ju.\Ta and Pala,van. One species. 
All that. is kno,Vll of the early stages is 11lentioned above. 

8S. Elibia dolichus (West"~.). (Fig. 72 A, 6, B, C, genitalia,). 
Sphinx (ChlErocarnpa) dolich1U;~ \Vest\\-'"ood, 1848, p. 61, pl. xxx,. 

fig. 1 (Sylhet). 
Elibia dolichU8~ Hampson, 1892, p. 100, fig. 57; Dudgeon, 1898, 

p. 415 (Sikkim and Bhutan, up to 4.000 ft.); Roths. & Jord., 
1903, p. 521; Seitz, 1929, p. 549, t. 67 a. 

Inlago.-<3'~. Head, thorax and abdonlen bro,vn, thorax 
\lith three pale stripes, abdomen ,vith a broad pale dorsal 
stripe. Fore ,,-ing pale bro,vl1, ,,,ith seven lines between 10",'er 
angle of cell and outer Inargin, first and fifth heavy, the 
others often "'eakly marked; second, third, fourth and sixth 
sometimes distinctly accentuated by vein-dots; lines between 
lo,ver angle of cell a.nd costal margin feeble, that traversing 
the large black ,,,hite-centred stiglna the most obvious. 
Hind \"ing bluish at base, outer area blackish; cilia chequered 
,vhite and bro\l7Jl. Underside pale, abdomen v.rhite, ,,-ith 
ferruginous-ta\l'llY or bro,vIl mesial markings on proxinlal 
sternites; fore 'ving ,vith a waved submarginal line, hind wing 
with t\l~O ,vaved lines. Expanse: <3' 120-132 Inm., ~ 146 lnnl. 

Bab. E. HIMALAYAS (Sikkinl; Khasi Hills; AssaIn) to 
Java and Pala,van. See under Elibia for all that is kno\rn 
of the early stages. 

Genus ACOSMERYCOIDES Mel!. 
Mell, 1922, pp. xii, 220 (insignata Mell). 

Genotype: leucocraspis (Halnps.). 
Imago.-o~. Resembles an Ampelophaga, "'ith the markings 

Inore or less obsolescent. Antenna thinning gradually to 
a long thin hook, the end-segment short; both sexes \vith 
fasciculate cilia on the median segments. Eye not lashed. 
Palpus large, rounded, closely appressed, second segment 
.large. Scales of head s0I11e\vhR,t lengthened and erect.. 
Spurs unequal, the longer ones more than half as long as the 
first tarsal segment. 

Larva.-Resembles those of A cosrn eryx , but differs in the 
horn being long, thin -and strongly up-curved in the last instar. 

Pupa.-Similar to those of Deilephila. 
Bab. E. HIMALAYAS (Dibrugarh, Assam) and S. China. 

One Indian subspecies, of \vhich the early stages are unifuo\vn.
Habils.-Food-plant: Vitis Linn., family Alupelidere. 
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89. A'cosme -yooid,es leuooeraspis leucoeraspls (Hamps.). (Fig. 
73, ~). 

Rhaga8ti8 'leu()ocI'a"spi8, Hampson, 1910, p,. 88, pi. F, fig. 25 (Upper 
Assam; Dibl'ugarh). 

AC08111te1'YC0'ide8 l.eucocl'a8pi8 leuoocra8pi8, Mell, 1'9,2,2, p" ,220; Sei~z:, 
1929, p. 550. 

11nago.-~. Head grey; palpus ,,,hitish laterally; tegula 
ann patagium chocoate .. bro\\'Il, "rith agreyish~white stripe on 
·outer edge ; vertex of thorax grey-brown ; pectus and legs 
pale grey tinged ,vith rufou:s; abdomen with the first three 
segments chocolate-b OWll3 rest of dorsum greyish tinged with 
fulvous, sides whitish, v-ent.r.al surface tinged with rufous. 
Fore wing purplish-grey, ,suffused in parts ,vith rufous; a sub
basal rufous shade 011 costal area, base of 'nner margin choco
late-bro"rn; t,vo obrquely curved antemedian brown lines, 
,videly separated at ,costa, approx' lated a,t vein 8M2, where 
they ternl'nate ;an oblique rufous shade from cost.a a, 

Fig. 73.-Acos1Jteryco,ides leucocra~,pi8 leuCQcraspis (Hamps, ),~. 

-ttntemedian line to Inedian Hne at vein Ml; media line 
-double, \va,ved, obliquely curved fronl costa to vein 2, then 
slightly incurved ; postmedian line obliquely curved, dentate, 
,produced a~ veins R:l and 'Ml to points and with sight fulvous 
marks 011 It; <'\, trlangul~r chocolate-bro,vn patch on costa 
just before apex, the faillt ,vaved subterminal line arising from 
it; the apex: sr ghtly tinged ,vith ,,"hite; ,cilia dark brown. 
Hind 'ving black .. bro,vn, the ilmer margin, terminal area in 
.eubmedian interspace and termen to,vards tornus whitish; 
cilia grey,vith H, brown line through them. Underside of 
for-e wing reddish .. fulvous, the disc fuscous, a fus,colls striga 
from costa to,\\Tards apex, subternlin,a,lline oblique ffoln costa 
llea,r apex: to belo,v 8C5, then dentate, the area beyond ·t grey; 
bind wing reddish.fu vous, the inner area. and termen greyish, 
ltn ir0istlnct curved lllinutely ,v,a,vedpostmedian line. 
Expans,e: ~,96 mm. 

B ,ab. E. HIMALAYAS (Dibrugarh, J.~SS<"ln). Very rare; 
-early :stages unkno\vn. 
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Genus ACOSMERYX Boisduval. (Fig. 74). 
Boisduval. 1875, p. 214; Rot.hs. & Jord., 1903, p. 526; id., 1907,. 

p. 100; Jordan, 1911, p. 251. 

Genotype : anceU8 (Stoll). 
Imago.-J~. Medium-sized moths, upperside brown and 

grey ~ the nlarkings forming a. tesselated pattern; underside 
tawny. "Genal process anguliform, curving backwards, 

L. D. I. B. 

Fig. 74.-Acosmeryx Boisd. Genitalia. 

A, A. naga (Moore), hal"pe; B, penis-sheath. 0, A. anceU8 (Stoll),. 
harpe; D, penis-sheath, right and left sides; E, ~ vaginal plate. 
F, A. 8ocrate..~ (Boisd.), ~ vaginal plate. G, A.. sericeus(Walk.), 10th 
sternite, ventral "iew; H, harpe; I, penis-sheath. J, A.omissa 
Roths. & Jord., lOth sternite, ventral view; K, harpe; L, penis
sheath. 

nearly reaching tip of pilifer. Palpus large, rounded in side
view. Antenna setiform, slender, gradually thinning ap£cad, 
hook long, gradually curved; end-segment very long, fili
form, rough-scaled, penultimate one longer than vertically 
broad. No eyelashes. Spines of abdomen numerous, the 

VOL.V. U 
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. short ones pale, rather weak, the long ones stronger. Mid

.coxal merum rounded behind; long spurs twice the length 
-of the short ones; mid-tarsus with comb, spines of same not 
long; hind tibia heavily scaled. Forewing sinuate between 
,SC4 and SC5• 

" J. Prrecoxal scent-organ vestigial. Sexual armature. not 
very different in the various species, that of anceus being the 
best characterized (in both sexes). Tenth tergite simple, 
long, slender, slightly curved; sternite shorter, broader, 
somewhat boat-shaped, with the apex always sinuate. Clasper 
large, sole-shaped, with three or four rows of large friction
scales; harpe dilated at end, the dilated part armed with 
.spine-like teeth which are directed upwards. Penis-sheath 
,vith a dentate lobe at left side, continuous with a slender, 
acute process at right side. 

'" ~. Vaginal plate suddenly narrowed distally; orifice 
transverse, postmedian, sometimes covered by a bilobate 
ridge. Eighth tergite deeply sinuate, separate from sternite " 
(Roths. & Jord., 1903, p. 526). 

Egg.-Broadly ovoid, surface smooth and shining, colour 
green. 

Larva.-Head small, body tapering sharply frontad from 
. segment 5, segments 4 and 5 with ventro-Iateral flanges; horn 
of medium length, sharply down-curved. Colour green or 
reddish, "rith a pale subdorsal st.ripe, and all ocellus-like 
Inarking round the spiracle of 5. 

Pupa.-Head round, no frontal tubercles (the statement on 
p. 527 of the' Revision' being incorrect); segments 12, 13 and 
14 together form a hemisphere, the base of which fits into 
the deeply undercut hind margin of 11. Cremast.er ending 
in a bifid spike or shaft. 

Habits.-Eggs laid singly on food-plants of the families 
Ampelidere, Ternstrremiacere and Dilleniaceoo. In the earlier 
instars the larva often rests with the head and anterior seg
mellts curved upwards and backwards, -with the flanges 
ex:panded. When molested the head and anterior segments 
are strongly retracted into segment 5 and the flanges dilated, 
the body being t"risted so 'as to present the ventral surface 
to the enemy, and then swayed fronl side to side in a snake
like manner. The dorsum becomes suffused with reddish 
before pupation, ,vhich takes place in a rough COC0011 on the 
surface. The moth rests with the 'rings held slightly below, 
or at, the horizontal, the abdomen bent upwards. 

Bab. Oriental Region from INDIA to China, Japan and 
Australia. Five Indian species and subspecies. 
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]( e y to the Species. 

Imag'ines. 
1. Fore wing upperside, grey submarginal line 

or band straight, extending to SM2 
Fore wing upperside, grey sublnarginal line 

or band curved, ending at R3 or a little 
heyond .... 

2. Fore and hind wing distinctly dentate . 
.(4'ore and hind wing not dentate .... 

3. First discsl line of fore wing straight from 
R' to SMs, heavy . 0 • 

~"irst discal line of fore wing thin, inter-
rupted . .. .,. . 

4. Hind wing underside almost entirely 
feITuginous-tawny or vinaceous; fore 
wing upperside tawny -cinnamon to 
chestnut-brown ... o. 

Hind wing underside much shaded with 
olive-gr~y, ground-colour of fore wing 
upperside greyish-olive 

Larvre. 
1. The subspiracular stripe on segments 2, 3 

and 4 ~ncircling spiracle on segment 5; 
a round plum-coloured spot surrounded 
by yellow on front margin of segments 
5 to 11 .. . . 

8u bspiracular stripe not encircling spiracle 
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[po 29 I. 
A. naga (Moore), 

[po 297. 
A. s. sericeus (\Valk.), 

[J ord., p. 298. 
A.; omissa, Roths. & 

[Roths. & J ord., p.294. 
A. anceus subdentata 

[po 295. 
A .. socrates Boisd., 

[po 296. 
A. socrates Boisd., 

on segxnent 5; no such spots . .. 2. [po 295. 
2. Spiracles white, central slit black as in [Roths. & J ord., 

SOcrate8 . .. . A. anceus subdentata 
Spiracles orange, central slit black A .• naga (Moore), p. 292. 

The pupre reselnble each other very closely; in naga the 
·cremaster is longer t.han in the other two species of which the 
pupa is known. 

-90. Acosmeryx naga (Moore). (Fig. 74 A, B, genitalia; fig. 
75, imago; PI. IV, fig. 1, larva; PI. XIV, fig. 14, larva; 
PI. IV, fig. 2, pupa). 

Ph'l°lampelus naga, Moore, 1857, p. 271 (Darjeeling); id., 1865, 
p. 794 (Bengal). 

Aco81neryx na.ga, Cotes & Swinhoe, 1887, p. 9 (Sikkim; Simla,); 
Hampson, 1892, p. 83: Dudgeon, 1898, p. 409 (Sikkim, 3,000 ft.) ; 
Roths. & Jord., 1903, p. 529; Jordan, 1911, p. 251, t. 39 C ; 

~{ell, 1922, p. 225, pI. vii, figs. 13, 17, ] 8, 35, pI. xviii, 
figs. 5~ 6 (pupa), pI. xxvii, fig. 13 (larva), pI. xxviii, fig. 8 (~) ; 
Seitz, 1929, p. 550. 

I'1nago.-d'~. The lllost conspicuously marked species of 
the genus, easily distinguished from all others by the pattern 
of fore wing; bro""TJl discal band extending from costa towards 
middle of distal margin, sharply defined in front, the tri
.angular area limited there by grey; a rather sharply defined 

u2 
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grey submarginal band from sea to, tip of 8M2, near y straight,. 
not undu ate. Expanse: d'~, 86-112 mm. 

J. Antenna long. Tenth sternite with parallel sides. 
Process of harp,e (fig. 74 A) rather acute rustally, resembling 
,a hand ,vith the thumb lying against the forefinger and the 
other fingers curved back ,and up"\\~arldso Penis~lsheath 
(fig. 74 B): left lobe shorter ,than in all the other species. 

~. Vaginal plate resembling that of anceus 8ubdentata. 
Hab Wand E.HIMALAYAS, China and ,Japan. We have 

bred it in both 'Wand E. Himalayas"vhere the ]arv~ are· 
common during the monsoon months. 

Egg.-Spherical; surface smoot,h and shining; colour deep' 
rich green, turning '\\yhlOtish before hatchingo 

Larva :~ 
1st instar. Horn long and straight; head and bod)' green, 

horn black. 2nd in8iar. Seglnent 2 as narro'v a.s head, body' 

Fig .. 75.~Aco8m,eryx 11.aga (Moore).. 

tapering sharply from 5 to 3' horn long and straight; head~ 
and anal segments yeIlo,,,", body green dotted ",ith white; 
the spiracle on5 lying in a small black spot; a yellow sub
dorsal stripe from 2 to base of horn; .horn reddish at base, 
then black with ,,'"hite tip. 3r,d a.nd ,4th instars. A ventro-· 
lateral flange develops on segments 4 and 5; a yel1o,v ,sub
spiracular stripe from 2 to just behind the spiracle on 5. 

5tkinstar. Shape of head and body as in others of the genus, 
horn stout, down-curved, of medium length, tapering evenly' 
to near tip, where it tapers sharply to a point,. Surface of head 
moderate y shining and smooth; bodJr du 1 and ,smooth;.. 
horn shining and smooth. 

Coloration.-Green form (PI. IV,tig. I). Head grass-green, 
with a narro,v pale yello,\\yish subdorsal stripe and a broader
strille of the same colour se.parating face from c eek. Body : 
segment.s 2 ,and 3 grass-,green llith short d,arker stripes;.. 
rest of body bluish-green, nlottled"rit.h yello,v8.bove ·· t.he 



ACOSMERYX • 293 

.(lorso .. lateral st.ripe, pale blue \vith short darker lines below 
this stripe; a dorso-Iateral stripe from 2 to base of 
horn, narro\v and \vhite on 2 and 3, broader and pale 
yell 0\\" on 4 and 5, then ,vhite t.o base of horn, and edged 
narrowly "'ith orange above on 7 to 11; a narrow, white, 
subspiracular stripe on 2 and 3, becoming broader and yellow 
and out.lining the upper edge of the flange on 4 and 5, 
turning upwards on 5 to form an oblique stripe; pale yellow 
obJique stripes on 5 to 11; horn pale purple dotted ,vith 
·darker purple; legs ,,,ith basal and end-segments flesh-colour, 
lu{ .. dian segment dark bro\\"u; dark purple patches on the 
body above the bases of the legs, increasing in size back
,,'ards, and ext.ending along the lo\ver edge of the flange on 
4 and 5; prolegs bluish, ankles pale yellow, feet bro\vn; 
(tlaspcr bluish; anal flap edged broadly pa,le yello\v. Spiracles 
·deep orange, central slit black. 

'fherc is also a dark-coloured form of the larva in \vhich the 
head and segment.s 2 and 3 are pale brown, and t.he ground
eolour of the rest of the body pink, \lith markings as in the 
green form. Length 100 nun.; breadth 13 mm.; horn 
SHUll. 

Pupa.-Shape as in other ... 4cosmeryx pupre, the hind margin 
of segment II deeply undercut. Surface shining, shallo,vly but 
roar~ely pitted on seglnents 4 to 7 and 12 to 14; 2 finely, irregu .. 
la.rly, longitudinally st.riate; 8 with a patch behind the spiracle, 
finely, regularly, transversely striate; front bevels of 9 to 
11 finely pitted; rest of pupa. smooth. Spiracle of 2 covered 
by a narrow transverse lobe projecting from the front lnargin 
of 3, the front edge of the lobe sharply raised; remaining 
~piracles shortly oval, flush, the edges of the central slit raised. 
Crenlaster small, basal half bulbous, distal half a cylindrical 
shaft ending in t,vo small hooks; dorsal surface of basal half 
honeycombed, shaft smooth. Colour of dorsum dark bro'wll, 
sides and venter paler bro,vn, abdomen lnarked ,vith short 
darker stripes, and pits dark bro,Vll; a pale brown patch in 
front of eye; hind bevels of segments 8 to 11 dark brown ; 
spiracles black ringed by dark brown, cremaster nearly black. 
Lengt.h 55 mm.; breadth 15 mm. ; cremaster 2 mm. 

Habits.-Food-plants: Vitis Linn., family Ampelidere, and 
":;aurauja, family Ternstranniacere. In the resting position 
the larva throws back the head and anterior segments in 
.a sharp curve, the head held so that the face is in the same 
plane as the dorsum of segment 2, the true legs pressed close 
.a.gainst the body, the flanges laterally dilated. When alarmed 
the head and first t,vo segments of the body are retracted into 
segInent 4, segments 4 and 5 being puffed out and the flE)nges 
further dilated. The Inoth has not been observed except 
"\vhen bred, and it does not appear to be attracted by light. 
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91. Acosmeryx anceus subdentata Roths. & Jord. (Fig. 74 
C-E, genitali.a; fig 75A, imago; PI,. IV, fig,. 3, larva) 

Aoo81neryxanceu88ubdentata, Roths. & Jord., 1903, p. 5,28 (Sikkim) 
Seitz, 1929,p.550. 

P.h.ila1npelm ,anCeu,8, Moore (non Stoll), 1865, p. 794 (B'engal). 
Ac()s1n,eryx anceU8, Cotes & Swinhoe (non Stoll), 1887, p. 8 (Sylbet ;: 

.8ikkim). -
Acosm,eryx ancea, Hampson (non Stoll), ] 892, p . .81, fig. 51 (~). 
Acosrl1ery:c aneea f. ancea, Dudgeon (non Stoll), 1898, p. 409 (Sikkim .~ 

Bhut.an; 2,000 ft.). 

Imago.~o~. The smallest species of the gellus, and markings 
different. from those of ,all th'e other species. Palpus, breas't 
and first two abdominal sternitespinkish. Fore ~ing dis
tinctly angulate at R3, oft.en with traces of teeth. Upper 
side tawny .. cinnamon t.o chest.nut .. brown· an oblique distal. 
band diffuse posteriorly; first discal line heayy, continuous; 
greyish cost.al apicaJ area stopping a,t Rl or beyolld it; .a broad,. 

Fig. 75 A.-Aco;:;mel'Yx ancetl8 8ubdentata Roths. & Jord. 

curved, pinkish.grey subnla~ginal line continuous with apic.al 
.lunules of t.he same colour. Hind ,ving fuscous. Under8ide: 
fore lYing ochrac,eous cay-colour; a subapical,triangular~ 
co~tal ,chestnut patch exten,ding to Rl, straight proxima~y 7 

",here it is bordered by ,a grey or pinkish-grey line or patch· ; 
outer disc between Rl and 8M2 pinkish-vinaceous orvinaceous
cirmanlon, not so d,ark as the subapical pat.ch; pinkish-gre~T 
subma.rgina scaling extended basad, basal half of costal margill 
of the same colour as the hind wing. Hind wing vinaceous, 
brO\Vll marginal border reaching R2 only ha.If-"ray to second 
pair of discallines. Expanse: <S '~, 70-88 mm. 
~" Harpe (fig. 74 C) much more prolonged than in the other 

species. Penis,·sheath (fig. 74 D) with a broad left process 
rounded at end and ,dentate at distal and proximal edges. 

~. Vaginal plate (fig. 74E) 'videl~T different from that in the 
other ,species; sides nearly parallel, abruptly convergblg ne,al" 
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end) apical part narro,,", deeply concave; . orifice of vagina 
covered by a half-cylinder, the apical edge of which is sinuate,. 
the prominent lobes obliquely rounded; proximal part of plate 
submembranaceous, almost regularly folded, lateral parts 
smooth and deeply concave at sides of half-cylinder. 

Bab. E. HIMALAYAS, S. INDIA and Malaya. We have bred 
it in S. India, \vhere the larva occurs rarely in dense forests 
v.ith heavy rainfall, fronl sea-level to ab6ut 2,000 feet elevation. 

Larva :-
}'inal instar. Head round, body of the same shape as others 

of the genus; horn do\\rn-curved, cylindrical to near tip, then 
na-rrowing abruptly to a short point. Surface as in socrates .. 
C~olour sitnilar to socrates, but the ground-colour a darker shade 
of green, the subdorsal stripe and oblique stripes less con M 

spicuous and t.he su bspiracular stripe less conspicuous and 
barely reaching the spiracle on segment 5. Slightly smaller 
than socrates. 

Pupa.-Hardly distinguishable from that of socrates, 
but usually slightly smaller. 

Babits.-~"'ood-plants: Vitis indica Linn. and Leea Linn., 
bot.h of the family Ampelidere. Otherwise as for socrates 
so far as they have been observed. 

92. Acosmeryx socrates Boisd. f. socrates Boisd. (Fig. 74 F, 
genitalia; PI. IV, fig. 4, larva, fig. 5, pupa). 

Acoanleryx 8ocrate8, Boisduval, 1875, p. 217 (Maniia). 
Aco81neryx socrates f. \~ocrates, Rot.hs. & ,Tord., 1903, p 532; Seitz, 

1929, p. 550. 
Acosmeryx ancea, Hampson (non Stoll), 1892, p. 81 (partim). 
Aco.wneryx p8eudonaga, Butler, 1881 B, p. 2, pI. lxxviii, fig. 3 

(Bhutan); Swinhoe, 1890, p. 162 (Bassein). 
Acosmeryx ancea· f. lJseurlonaga, Dudgeon, ] 898, p. 409 (Sikkim; 

Bhutan; 2,000 ft .. ). 

f. cinerea ButI. 
Aco8nwryx cl'n'!rca, Butler, 1875, p. 245 (Silhet); id., 1881 B, p. 1,. 

pI. lxxvi, fig. 2: Moore, 1882, p. 24, pI. lxxxix, figs. 2, 2 a 
(1., p., i.). 

Acosmeryx ancw, f. cinerea, Dudgeon, 1898, p. 409 (Sikkim: Bhutan;: 
2,000 ft.). 

Acosm.erl/x socrates f.· cinerea, Roths. & J ord., 1903, p. 533; Seitz~ 
1029, p. 550, t. 63 d . 

. 4coslIleryx anew" Hampson (non Stoll), 1892, p. 81., fig. 51 (d'). 

Imago.-J~. Differs from an the other species in the less 
deeply sinuat.e apex of fore wing, the lobe SC5 less produced 
than apical lobe. Wings not dentate. Upperside grey, 
fore "ring with markings nearly as in omissa; third· di~cal line 
Ml-SM2 faint. or absent. Hind 'ving blackish in apical third,. 
this area not divided, the dark disca]. line of t.he other S /1ecies 
visible only near anal angle. Underside less ferr~ginous 
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tawny than in s. sericeus and omissa; marginal band of 
fore wing widest at R2, this projection generally rounded or 
sinuate. Expanse: ~~, 86-100 mm. 

~. Harpe as in s. sericeus. Left process of penis-sheath 
triangular. 

~. Vaginal plate (fig. 74 F) as in naga, orifice rather more 
proximal, with a concave space in front surrounded by a fold. 

Hab. E. HIMALAYAS', S. INDIA and CEYLON, eastwards to 
Malaya and the Philippines. We have bred it in S. India, 
,vhere larvre are' very common during the monsoon, from sea
level up to 2,500·feet elevation. 

Two forms, occurring together and apparently not specifically 
distinct :-

( a) .L4. socrates f. socrates. 
d'~. Oblique discal band of fore wing widened behind R2. 

Subapical costal patch of fore wing below bright chestnut. 

(b) A. socrates f. cinerea. 
~~. Oblique band of fore wing a little more distad at 

.costal margin than in f. socrates, not dilated distad behind 
R2, therefore narrower and straighter; disc of fore and 
hind wing below less ferruginous-tawny, subapical costal patch 
·of fore 'ving shaded with olive, less bright than in f. socrates. 

Larva :-
Final instar. Head round, small; true clypeus about half 

length of head, an equilateral triangle; false clypeus forming 
.an arch over apex of true clypeus; labrum half as long as 
and about as broad as clypeus ~ ligula about as long and 
as broad as labrum, kidney-shaped; eyes 1 to 4 in a slight 
curve, equidistant; 6 in line with 3 and 4 and slightly further 
from 4 than 4 is from 3; 5 slightly further from 4 and 6 than 
4 js from 6. Surface of head smooth except for sparse, 
minute, bubble-like tubercles visible only under a lens; 
labrum longitudinally ridged. Body shaped as in others of 
the genus. Horn of medium length, do",~-curved) nearly 
cylindrical to near tip, where it suddenly narrows to a short 
point. Surface of body dull and smooth. Horn shining, 
~overed ,vith small, flattened, pear-shaped tubercles. 

Coloration.-Head glaucous-green, tubercles white; labrum 
green; ligula base soiled whitish, lobes reddish-brown; antenna 
with basal segment bright yellowish-green, other segments 
brightmaroon; mandible green with reddish-brown tip; eyes 1, 
2 and 5 green, others dark brown. Body bright yellowish-green' 
,vith short dark green longitudinal stripes above the flange 
.and the dorso-Iateral stripe, bl¢sh-green dotted closely with 
\vhit~ below it; a dorso-Iateral stripe from segment 2 to base of 
horn, narrow and yellow on segments 2 to 5, broad and white 
.on 6 to 12, the stripe edged narrowly above by plum-colour, 
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more broadly belo\v by pink, on 6 to 12; the flange edged 
broadly ,vith yello\v on 2 and 3 and the anterior half of 4, 
"ith bro,vnish-maroon on rest of 4 and 5, the latter colour 
embracing the spiracle of 5, and again edged broadly by yellow, 
giving the spiracle the appearance of an ocellus; underside 
of flange fuscous on 2 and 3, black on 4 and 5; a round dorsal 
spot, plum-colour surrounded by yello,v, on the front margins 
of 5 to 11; pale yello\vish-green oblique stripes on 6 to 11 ; 
horn reddish-brown; true Jegs dark reddish-bro,vn; anal 
flap edged \vith yellow. Spiracles '\vhite, the slit black and 
edged on each side with black, the whole with ~ narrow, shining 
black rilll. Length 100 mm.; breadth 13 mIn. 

Pupa.-Shape as in others of the genus; antenna about 
one-third, fore leg one-half, and mid-leg two-thirds length to 
tip of ,,>iug-case. Surface shining, lnargins of segments 
deeply inlpressed, costa and veins of ,vings and legs beaded; 
head, thorax and "ring-cases reticulate; dorsum of abdomen 
and ,,-hole of segments 12 to 14 closely, coarsely pitted, the 
pits smaller except on venter of 11; sex-luarks, clasper and 
horn scars proluinent, the sex-mark of d large, broadly oval, 
tumid, "rith a central, spiracle-like slit. Spiracle of 2 a narro,v 
slit between the curved hind margin of 2 and the narro\v, 
raised front margin of 3; remaining spiracles broadly oval, 
flush, the central slit with narrow, raised edges. Cremaster 
a rugose knob ending in a short, cylindrical, lninutely bifid 
tip. Colour reddish-brown dorsally, yello,vish ventrally, 
"ring-cases greenish with the beading of veins and legs black; 
spiracles, cremaster and sex-marks black. Length 52 mm. ; 
breadth 14 mUl. 

Habits.-Food-plants: T'itis Linn. and Leea Linn., family 
AmpeJidere, and Dillenia pentagyna Roxb., fainily Dilleniacere. 
The nloths have not been caught at flowers, nor .do they 
appear to come to light. We never ~ucceeded in inducing 
bred specimens to Inate, nor bred ~~ to attract ,vild dO'. 

93. Aco'nlery-x sericeus sericeus (Walle). 
genitalia) . 

(Fig. 74 G-I, 

Philam,pelus sericeus, "Talker, 1856, p. 181 (Sylhet). 
AC081neI'Yx sericezt.9, Butler, 1881 B, p. I, pI. lxxvi, fig. 2; Cotes 

& Swinhoe, ] 887, p. 8 (Sylhet; Sikkim); Swinhoe, 1892, p. 8 
(Assam); Roths. & J ord., 1903, p. 503. 

_4cosmeryx ancea f. sericea, Dudgeon, 1898, p. 409 (Sikkim; Bhut.an; 
2,000 ft.). 

Aco8n~eryx sericeu8 sericeus, Seitz, ] 929, p. 550, t. 63 c. 
Acosmeryx ancea, Hampson (non Stoll), 1892, p. 81. 

11nago.-6~. Metanotum chocolate-ta\\rny at sides; c hest
nut-hro,VIl markings of abdominal tergites rather prominent. 
Fore wing upperside nluch shaded '\vith violaceous-grey, the 
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brown lines more prominent than in the other species; first 
discalline heavy, straight from R3 to inner margin, anteriorly 
merged together with an oblique band which reaches distal 
lllargin just before hind angle; grey submarginal band 
ending at or just beyond R3; distal margin dentate. Hind 
wing: an indistinct brown discal line, followed by an indis
tinct, paler, slightly tawny band. Underside of abdomen, 
hind \\ling and disc of fore wing along marginal band bright 
tawny; ,,,,hite scaling at costal margins between the lines 
conspicuous. Antenna shorter than in naga, agreeing with 
t.hose of the following species. Expanse: 3 96 mm., ~ 106 mm. 

~. Tenth sternite (fig. 74 G) widest in middle. Process of 
harpe (fig. 74 H) distally more rounded than in naga, the 
ventral ridge higher and not dentate. Left process of penis
sheath broad (fig. 74 I). 

Hab. E. HIMALAYAS to the Philippines. Rare, and early 
stages not kno,,'Il. Mell has bred the subspecies A. s. rufescens 
in S. China. 

94. Acosmeryx omissa Roths. & Jord. (Fig. 74 J-L, geni
talia). 

AcoS1neryx omis.~a, Rot,hs. & J ord., 1903, p. 530 (Buxa, Bhutan) ; 
Seitz, 1929, p. 551, t. 63 c. 

Aco.~llle1'Yx ancea, Hampson (non Stoll), 1892, p. 81. 

Imago.-35i? Easily confused with S. sericeus. Upperside 
far more uniforln in colour, much less variegated with grey' 
and chestnut. Fore wing: antemedian curved band less 
extended brown than in s. sericeus, the two lines composing 
it being sepa.rated for the greater part; first discal line thin, 
broken at the veins like the following lines, bars Ml to M2 of 
lines 3 and 4 heavier and closer together, often forming a 
single pat.ch; oblique band as in s. sericeus in position, nar
rower in front, more or less dilated distad at. R2. The discal 
nnd submarginal obscure bands of hind wing of $. 8ericeu8 
a,lso present in o1nissa. Underside: cost.al margin less marked 
with greyish-'\vhite than in s. sericeu8, the tawny colour .more 
restricted and less bright; brown discal border of hind "ring 
with a distinct white line as in s. sericeu8, the border widest 
between R2 and R3: not upon R2.. Abdolnen less bright 
tawny and breast more olivaceous than in s. sericeu8. Ex
pa,ns~ ; d'5i?, 92-100 mm. 

3. Tenth sternite (fig. 74 J) slightly ,videned apically. 
Process of harpe (fig. 74 K) less triangular than in s. sericeu8, 
hind edge not so heavily dentate. Left process of penis
sheath (fig. 74 L) nearly horizontal. 

Hab. E. HIMALAYAS (Bhutan; Sikkim). Rare; early , 
stages unknown. 
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Genus LEPCHINA Oberthiir. 
Oberthiir, 1904, p. 76; Roths. & Jord., 1907, p. 10l. 

Genotype: tr-idens Oberth. 
lmago.-~. Differs from Acosmeryx in the eyes being small,. 

"ith lashes; end-segment of antenna not filiform; tibial 
spines shorter; first segment of mid-tarsus \vithout elongate 
spines. Fore "ring "rith termen produced to points at and 
belo,v apex a.nd excurved at nliddle. Hind wing \vith ternlen 
sinuate. 

Bab. E. HIMALAYAS. One species. Early stages not, 
kno,,"n. 

95. Lepchina tridens Oberth. 
Lepchina triden8, Oherthiir, 1904~ p. 76 (DarjeeILrlg); Hampson, 

J 910, p. 88; Seitz, 1929, p. ~5l. 

Imago.-~. Head and thorax violaceous-grey; abdomen 
bro,vn; ventral surface reddish. Fore wing violaceous-grey 
"ith velvety -grey lines and patches; basal area "rith three 
lines followed by a postmedian triangular patch touching 
a discoidal point "rith its inner edge and extending froln 
costa to termen and inner margin; apical area ,vith streaks 
and lnarks. Hind \ving brO\Vll \vith darker nledian and terminal 
shades. Underside ferruginous-red; fore '"ing with basal 
half blackish, two greyish costal patches, a sinuate terminal 
violet-grey patch on both wings with a median whitish mark 
on fore "ring; t,vo double bro,vn lines on hind \ving ,vith a 
greyish costal patch beyond theIne Expanse: 64 mm. 

Bab. E. HIMALAYAS (Sikkim). 2 and early stages unkno'Yl1. 

Genus PANACRA Walker. (Fig. 76). 
"\Valker, 1856, p. 154; Roths. & Jord., 1903, p. 533; id., 1907, 

p. 101. 

Genotype: automedon Walk. 
Imago.-~~. Small Inoths, upperside bro"rn Inottled and 

lined \vith different colours. "Genal process large, triangular, 
concave behind, reaching nearly tip of pilifer. Palpus rather 
large, obtusely triangula.r in dorsal aspect; second segment 
nearly as broad as long. Eyelashes vestigial. Head not 
crested. Antenna setiform in ~, slightly incrassate distally 
in ~, hook short, abrupt, end-segment narro,v, elongate
conical, not produced into a long filiform process, clothed 
"it.h long bristles, the segment similar to that of Theretra 
and allies. Abdomen ending in a simple tuft; spines weak. 
Merum of mid-coxa not angnlate; tibire simple; s~urs of 
mid-tibia almost the same in length; those of hind tibIa, ver)r 
unequal, longer terlninal one about a.s long as second tarsal 
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segment; lnid-tarsus with conlb; paronychium and pulvillus 
present. 

" ~. Tenth segment simple; tergite narrow, sides parallel 
or slightly slanting distad; apex; sinuate, truncate, or entire; 
sternite boat-shaped, shorter than tergite. Clasper 1vith 
friction-scales, ,vhich vary in size and number; harpe slender, 
siInple, mostly somewhat spatulate. Penis-sheath with a right 
and a left process, the one or the other sometimes not detached, 
being replaced by a series of teeth. 

" 5j? Vaginal plate elongate triangular, tip truncate, 
edges somewhat incrassate; orifice large, free, with the edges 
sOlnewhat raised but shnple." (Roths. & Jord., 1903, p. 533). 

Egg.-Shortly ovoid, surface shining and smooth except 
under the microscope, colour variable. 

Larva.-Chrerocampine in shape, head semi-elliptical, body 
long and thin, tapering strongly frontad from segment 5, 
rest of body cylindrical, of less diameter than 5; venter of 

If' 
. ;:. F. 8 . 

~~~ 
Fig. 76.-Panacra Wa']k. Genitalia. 

A, P. autonwdon Walk., harpe; B, penis-sheath. C, P. dohertyi Roths., 
lOth tergite, dorsal view; D, lOth sternite, ventral view; E, harpe; 
F, penis sheath, right and left sides. G, P. sinuata Roths. & Jord., 
harpe. H, P. rnetallica Butl., harpe. 

4: and 5 some,vhat flattened; colour green, more or less 
strongly lnarked With bro"TJl, and an ocellus with enamel
like surface on 5. 

P'upa.-Chrerocampine in shape; basal part of tongue in 
it laterally flattened sheath; cremaster ,vith many hooks and 
spines; colour green or grey with dark markings. 

Habits.-Eggs laid singly on plants of the family Aroidere. 
In the later instars the larvre feed chiefly at night, and hide 
during the day low do"rn on the stem of the food-plant or 
on the earth or tree-trunks close by. They adopt a snake
like attitude "Then alarlned. The colour becomes darker 
before pupation, ,vhich takes place in a rough cocoon on the 
surface. The crenlaster of the pupa is fixed firmly by its 
hooki to the silk of the cocoon The moth rests with the wings 
nearly horizontal. 

Bab. Oriental Region; twelve Indian species and subspecies. 
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](ey to the Species. 

]'r;~ag i nes. 
1. Interspace bet\\geen the antemedian and 

the discal lines of fore w'lng green, like 
head and thorax 

l\Iedian interspac'e not green 
2. Median interspace wide at costa 

l\ledian interspace narrow at cost.a 
3. Broad costal portion of median interspace 

shaded with olive-black . . . . 
Broad ('ostal portion of median interspace 

not shaded wit.h olive-black . 

2. 
4. 
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3. [& .Jord., p. 302. 
P. busiris atinw, R,oths. 
[Roths. & Jord., p. 305. 
P. busiris marina 

[Walk., p. 304 .. 
P. busiri8 busiri8 

4. Third and fourth discal lines of fore wing 
heavily dentate, mesothoracic tegula with [Walle, p. 313. 
pale golden-metallic seales at hind edge P. '1nydon lnydon 

Third and fourth discal lines of fore \\ iug 
not dentate behind. . . 

5. l\Iedial1 interspace pale, band-like, a pale 
shade erossing the discal lines between R2 
and R3, distal margin not angulate, not 
denticulate . 

Median interspace not. band-like, ante-

5. 

[po 308. 
P. variolosa 'Valk., 

median lines indistinct.. . 6. 
6. Distal border of hind wing tmderside dilated 

before middle .. . .. . 
Distal border of hind wing underside not 

dilated before middle . . 
"[. Distal margin of fore wing underside clay

colour or bro,vn, second white sub
marginal mark an acute angle or a 
triangular spot . ... 

Distal margin of fore wing underside pale 
ochreous; second white submarginal 
mark an angle of 90° or more. . 

8. Inner or main discal line of fore wing 
reaching the apex . 

Discal line of fore wing reaching the costa 

7. 

8. 

[p.307. 
P. dohertyi Roths., 

9. 
[po 305. 

P. automedon Walk., 

before the apex . . .. . P. moseri Geh!., p. 306. 
9. Post-discal tawny or ochreous area of hind 

wing underside extend~d from costal to 
abdominal margin, interrupted before 
middle; fore wing not distinctly sinuate, 
submarginal double line of fore wing 
Wlderside extended to hind margin, 
interspace pale, the lines not dilated in 
middle, but not joined to first discal line 
by a brownish-black streak 

Hind wing underside as before; fore wing 
sinuate, submarginal lines of fore wing 

[po 312. 
P. pe1jecta Butl., 

underside dilated basad, joined to first{ [Gehl., p. 309. 
disenl line along R 2, pale band of hind P. metallica anfracta 
wing upperside much broader than brown [Butl.. p. 312. 
marginal border ...... . . .. P. metallica metallica 

Post-discal area of hind wing underside 
ahnost entirely replaced by olive-brown 
in upper half, greater part of hind wing 
brown; fore wing sinuate; rale band of [Jord., p. 308. 
hind wing upperside narrow P. 8inuata Rot.hs. & 
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Larvre. 
A dark brown dorsal stripe from segment 2 

to base of horn, narrow on 2 and 3, broad 
to base of horn; spiracles brown, central 
slit white · 

Dorsal stripe brown, narrow on 3 and 4, 
then broken on each segment; spiracles 
pale yellow with brown suffusion across 
Iniddle . 

Dorsal stripe dark green, narrow, on seg
ments 2 to 5 only; spiracles black edged 
broadly with white 

Pupre. 
Cremaster ending in a bifid hooked shaft, 

with three similar shafts on each side of 
cremaster .. . . 

Cremast.er ending in a shaft with two hoolts 
at its tip and two spines on each side of it 

Cremaster ending in a bifid shaft., each arm 
with two hooks; t'wo shorter shaft.s, each 
with a single hook, on each side of the 
cremaster 

[Gehl., p. 310. 
P. metallica anfracta 

[& elord., p. 302. 
P. bus,iri8 atima Roths. 

[Walk., p. 314. 
P. mydon Inydon 

[& Jord., p.303. 
P. bU8iri8 aMmo, Roths. 

[Gehl., p. 311. 
P. metalUca anj1'acta 

["Valk., p. 315. 
P. mydon mydon 

96 a. Panacra busiris atima Roths. & Jord. (PI. IV, fig. 6, 
larva, fig. 7, pupa; PI. XIV, fig. 7, larva). 

PanaC1'a b'ltsiris ati1na, Roths. & Jord., 1915, p. 292 (S. India; 
I{arwar, ~); Seitz, 1929, p. 572. 

l'mago.-cr~. Very similar to P. b. busir'is, but upperside 
less green. Fore "ring with the nledian area narrower, the 
t,vo lines bordering on the latter more separated. Underside 
of a brighter and more even rusty-yellow. Expanse: cJ 56-
66 nIm., ~ 64-70 mm. 

Bab. S. INDIA, where we have bred the subspecies, the 
la.rvre being found in dense, da,nlp, evergreen jungles in the 
Western Ghats. 

Egg.-Shortly ovoid; surface shining and smooth to the 
naked eye, but under the microscope seen to be very super
ficially sculptured like the skin of an orange; colour pale 
brownish-yellow, one side splashed \\rith blood-red. Length 
2·2 nIln. ; breadth 2 mm 

Larva:-
Final instar. Head small, semi-elliptical in shape, vertex 

flattened; true clypeus about one-half length of head, basal 
<tngles broadly rounded, apex acute; false clypeus ,vith apex 
broadly rounded, reaching to t\vo-thirds length of head; 
labrum about one-half length of true clypeus; ligula longer 
t.han labrum, semicircular, with a very deep sinus; eyes with 
1 to 4,equidistant in a sharp curve, 6 in line with 3 and 4 and 
t,vice as far from 4 as 4 is from 3; 5 forming an equilateral 
triangle with 4 and 6. Surface of head slightly shining, covered 
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sparsely "ith minute glassy tubercles; basal half of labrum 
longitudinally striate. Body dull except for the enamel-like 
surface of the ocellus. Horn of medium length, slightly 
do,vn-curved, some\vhat flattened laterally, thick at base and 
tapering evenly to a sharp point; covered sparsely with minute 
tubercles. 

Coloration.-Head pale olive-green with subcutaneous 
dusky dots; false clypeus edged narrowly \vith white, labrum 
glassy-\\rhite, the basal half suffused with pale fuscous; ligula 
reddish-bro\\'I1; basal segment of antenna greenish, other 
segments reddish-brown ; Inandible pale rusty with tip broadly 
reddish-bro,,·n. Body rich olive-green, segments 2 to 4 and 
the dorsulll of the remaining segments up to 12 suffused \vith 
pale bro\vn; 13 and 14 yellowish-brown; a narro\v brown 
dorsal stripe on 3 and 4, continuing as a series of bro\vn spots 
near the front luargins of 5 to 11; a narrow dark brown 
dorso-Iateral stripe on 2 to 4; a broad, pale, yellowish-bro,,'ll 
spiracular stripe froln the front Dlargin of 2 to the spiracle 
of 5, \vhich it surrounds, and continuing as a \vaved stripe on 
7 to 10; a large ocellus behind the front Inargin of 5, centre 
round and black, bordered behind and below broadly with 
dark bro\vn and then narrowly with pale bro\vn; the area 
bet\veen the ocelli spotted ,vith white. Horn olive-green, 
tip shortly yellow; legs yellow, prolegs pale brown; venter 
olive-green, suffused ,vith blackish on 2 to 4. Spiracles oval, 
flush, pale yellow \vith a brown suffusion across the middle. 
Length 85 mm.; breadth 11 mm.; horn 9 mm. 

Pupa.-Slender in build; tongue-sheath narro\v and keeled 
in front, widening basad, semicircular in lateral aspect; 
a large deep depression, invisible from above, between the 
base of the sheath and the eye. Surface dull; base and venter 
of tongue-sheath deeply corrugate, rest of body covered 
,vith low rounded ridges and tumidities; the front bevels of 
segments 8, 9 and 10 transversely ridged with narrow parallel 
lines. Spiracle of 2 a narrow slit, \vith a raised oval lobe 
projecting froln the front margin of 3 just touching it; other 
spiracles broadly oval, the central slit with narro\v, raised 
edges lying in an oval depression. Cremaster an equilateral 
triangle ,vith the apex broadly rounded-truncate, the sides, 
seen from the dorsal aspect, in the same line as the sides of 
segment 14, so that it appears to be a continuation of that 
segment; the ventral surface deeply, longitudinally concave, 
the concavity continuous with a round axial depression in the 
hind end of 14; four pairs of strong, chitinized, bifid shafts, 
each arm ending in a hook, one shaft subdorsal at apex of 
cremaster, one lateral and one dorso-Iateral farther for
wards, and one subdorsal farther forward still, the ~pical 
pair the stoutest and branched well above base, the other 
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pairs branched shortly above base. Colour grey splashed and 
dotted with fuscous; front of tongue-sheath pale orange 
dotted with fuscous; wing-cases and abdomen marked with 
black strigre; a black interrupted ventral stripe on segments 
9, 10 and 11; spiracles, spiracular lobe of segment 3 and 
cremaster dark reddish-brown. Length 50 mm.; breadth 
11 Inm.; tongue-sheath projecting about 2 mm. in front of 
head. 

Habits.-Food-plant: Pothos scandens Linn., family Aroidere. 
The young honey-coloured larva is very difficult to detect, 
as it lies along the midrib on the underside of a tender whitish 
leaf. In the first instar the long black horn is moved freely 
in a vertical plane when the larva is moving. In later instars 
the green- and brown-coloured larva lies during the day along 
the stem of the food-plant or on an adjacent tree-trunk, 
where it is also very difficult to detect. It appears to feed 
mostly at night. Pupation takes place in a rough cocoon 
011 the surface, formed of leaves etc. held together with coarse 
strands of silk, with a pad of silk at one end in ,vhich the hooks 
of the cremaster are entangled. The head of the pupa, 
,vhich bears a fancied resemblance to the face of a monkey, 
often appears uncovered at the other end of the cocoon. 
The moths are rarely caught feeding at flowers and do not 
appear to be attracted by light. 

96 b. Panacra busiris busiris Walle 
Panacra busi1'is, Walker, 1856, p. 158 (Sylhet); Moore, 1865, 

p. 793 (Bengal); id., 1877, p. 595 (Pt. Blair); Cotes & Swinhoe, 
1887, p. 11; Swinhoe, 1890, p. 163 (Rangoon); Roths. & Jord., 
1903, p. 536. 

Angonyx busiris, Butler, 1881 B, p. 6, pI. lxxix, fig. 2. 
Ghmrocantpa busiris, Hampson, 1892, p. 89; Swinhoe, 1894, 

p. 149 (Khasi Hills); Dudgeon~ 1898, p. 410 (Sikkim, 1,800 ft.). 
Panacra busiris busiris, Roths. & Jord., 1915, p. 287; Mell, 1922, 

p. 231, pI. vii (viii), figs. 1-4, pl. xiii, fig. 36, pl. xviii, figs. 11, 
12 (pupa), pI. xxix, figs. 11 (larva), 12, 13 (imago); Seitz, 
1929, p. 551, 572, t. 64 a. 

Imago.-~~. Head and thorax dark green; palpi pinkish
bro,vll; delicate pinkish lines above eyes and outlining 
collar and patagia; abdomen brownish with darker lateral 
patches on first two segments. Fore wing with a brown patch 
at base, marbled with darker lines and extending further 
along costa than along inner margin; a white patch at base 
of inner luargin; interspace between antemedian and dis cal 
lines green like upperside of head and thorax, wide at costa; 
a black mark at end of cell; marginal area pale brown with 
three dark, curved lines, the submarginal line waved and white 
near' apex. Hind 'ving dark brown; pale brown marginal 
line widest at anal angle where there are some indistinct lines 
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inside it. [T nderside of \vings green at base, marbled with 
reddish, purple and grey towards outer margin. Distal margin 
·of fore ,,·ing deeply sinuate, apex nlore produced than in other 
.species; angle R2 lllore acute in ~6 than in most ~~. Hind 
\ving narro\y, ~ost.alillargin rather obviously dilated near base. 
Expanse: ~ 68-72 Bun., ~ 80-82 runl. 

o. Tenth tergite rather short and broad, not much longer 
than st.ernite, sinuate; sternite acuminate. Clasper with 
nUlnerous rather slnall friction-scales; harpe nearly as in 
f/uhertyi in lateral aspect, less curved. Penis-sheath: the 
t,,·o processes of nearly the salue ,vidth, the left much longer 
than the right, both dentate, and situated on a common stem, 
the lllesial part of the sheath narro\yed and produced distad 
before giving off the t\VO processes. 

Hah. E. HI~iALAYAS, BENGAL, BURl\Lo\., China and Malaya. 
The subspecies has been bred by Mell in China, but has not 
been bred in India. 

96 c. Panacra busiris marina Roths. & Jord. 
Pan,a,cra busiri,s lnarina, Roths. & Jord., 1915, p. 287 (Andaman 

Is.); Seitz, 1929, p. 572. 

Irna,go.-~~. Similar in size to small specimens of P. b. busi
rise Fore "ring less strongly angulate at distal Inargin, and 
upperside of head and thorax, as ,veIl as the median area of 
fore \ving, duller green, the median area also smaller, especially 
the narro,,, posterior portion, the broad costal portion much 
shaded with olive-black at the double line which bounds the 
green area distally; outer half of fore wing also much more 
fuscous than in P. b. b1.tsiris. Hind wing underside, basal 
area less distinctly green and contrasting less with disc than 
in P. b. busiris. Length of fore\ving: 32 mm. 

Bab. ANDAMAN ISLANDS. Early stages not kno"7J1. 

97 Panacra automedon Walk. (Fig. 76 A, B, genitalia). 
Panacra automedon, Walker, 1856, p. 154 (Sylhet); Moore, 1867, 

p. 675 (Sylhet); Butler, 1877 A, p. 550 (Sylhet); S,vinhoe, 
1890, p. 163 (Rangoon); Roths. & Jord., 1903, p. 537, pI. lxvi, 
fig. 8 (~); Seitz, 1929, p. 552, t. 64 a. 

Angonyx auton!edon, Butler, 1881 B, p. 6, pI. lxxix, fig. 1. 
Chmrocampa automedon, Hampson, 1892, p. 90; Dudgeon (C. anto-

1nedon), 1898, p. 410 (Sikkim). 
Panacra truncata, Walker, 1856, p. 160 (Sylhet, &,). 

Ima.go.-3~. Outer margin of fore ,ving angled at R2, more 
so in d than in~. Markings similar to those of metallica 
but colour much more dull, being pale ochreous speckled with 
brown. Discal lines of fore ,ving almost parallel with costal 
Inargin, the first line running to,vards apex: of wing, the lines 
.close together, stopping behind 8C5, not curving towards 

VOL.V. X 
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costa, :; white angle between SO' and SCo preceded c08tally 
by an elongate broW1lshade; the angle formed by the white 
mark a d 80s filled in with a blackish dot; white angle be
tween SC5 8,nd RI. Unilersid,e nearly uniform dull ochreous,. 
first dis cal line of fore wing running towards apex: as on 
uppers,'de, a distin,ct white submarginal spot betw,een 80s ,and 
Rl. Expanse: ~50-54 mm., ~ 80 mm. 

o. Tenth tergite subcarinate above, being compressed, 
apelC: subsinuate; sternite acuminate. Clasper with four' 
large friction-scales; harpe (fig. 76 A) ending in a long, very 
slender, feebly spatulate ,curved process. P,eni8, .. ,sheath 
(fig. 76 B): left process long and free, denticulate at apex and 
proximal edge; r·ght process broad, short, broa,dest at end, 
densely dentate at end, the teeth long, pointed and generally 
bearing smaller teeth. 

HOO. E. lIIMALAYAS to Borneo and Java. R,are, and e:arly 
stages not known. 

98. Panacra moseri Gehlen. (Fig. 77, &'). 
Panacra mo8eri, Gehlen, . 930, p . 180, figs. 1, 2, ~ (Upper Assam). 

This species is said tore,semble autornedon Walk., and is 
des'cribed by Gehlen ,as follows :--

~. Body like a~':tomedon, head an,d front of thorax, ho,,'ever, 
lighter, ulaking the lateral stripe less distinct, pectus laterally 

A. B. 
Fig. 77.-Partacra '1nose'ri Gehl., 0' (aft.er Gehlen) ; A, upperside, 

R, underside. . 

with golden hairs. Shape of fore " ring differs from that of" 
automedon. On the termen the 'subaI)lCal sinus ends at Rl 
instead of at R2; termen convex between Rand R2, so 
that it is not pointed as in automedon but blunt. Theinner 
margin is more curved .and the anal angle more ,a,dvanced. 
Hind 'ving with the anal angle more prominent, making the 
termen more concave. 

Upperside. Fore lving: ground-colour yellow, not so grey 
3sin..automedon. The discallines approache,s,ch other clo-sely 
at inner margin but are sharp~y defined" The main discal 
ine does not run straightap·cad but's directed c'ostad, thQugh. 
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not as proximally as in malayana, and is not parallel' 
with the term en as in automedon. The white angle-mark 
SC5-Rl is flIuch Inore distal and is not really an angle but is. 
rounded. Stignla black, small, sharply defined. Fringe· 
yello'v. Hind wing as in automedon, the disc darker. Sub .. 
marginal line proximally more sharply defined. 

Underside. Fore 'ving quite different from that of automedon .. 
The chief discalline, ,vhich in that species is more or less distinct,. 
is here non-existent; instead there is here a disca] transverse 
line "rhich runs lllore or less parallel with the outer margin from 
just beyond Iniddle of inner margin to costa, crossing the fork 
~C~_~C5 and bent in,vards. Spots on veins between this discal 
line and ternlen evanescent. No submarginal line before 
ternlen. Stigma black. Hind wing with a median line as on 
fore "ing, losing itself parallel ,vith outer margin. Submarginal 
line as on upperside; between the t,vo lines a.re vein-spots 
as in automedon. A large .golden stigma, larger than in auto
medon. Expanse: 0, 40 mm. 

Genital mechanism differs materiallyfrom that of automedon 
as well as from other species. <Edeagus especially thinner and" 
sharper; left lobe differently toothed and directed more 
dO'Vll,vard than in automedon. Lobe of harpe more regular 
and ventrally more bent down than in that species. 

HfJb. E. HIMALAYAS (Lakhimpur, Assam; Rungrong Valley, 
Darjeeling). Early stages not known. 

Type 0 in the Berlin Museum. 

99. Panacra dohertyi Roths. (Fig. 76 C-F, genitalia). 
Panacra dohertyi, Rothschild, 1894 A~ p. 8 (Perak); Roths. & Jord.,. 

1903, p. 538, pI. lxvi, fig. 4 (5?); Seitz, 1929, p. 552, t. 64 b. 

Imauo.-O~. Discal lines of fore wing in the same position 
as in aufomedon, but curving costad in front and reaching 
costal margin, at least the distal one; the two white subapical 
anguliform markings distinct, the second far more proximal 
than in auto medon , it.s tip being 4 mm. distant from edge of 
wing; posterior part of mark obscure in 0, as clearly white as 
upper part in ~; distal margin of both wings denticulate. 
Underside much more extensively brown on fore wing than in 
automedon, first discal line heavy, extended to costal margin, 
crossing subcostal just outside fork ~ cla.yish or brown distal 
border of both wings ill-defined, dilated between Rl and R3, 
reaching the external dis cal lines. cr much paler than ~ 
above and belo,v. Expanse: 6 54-60 mm., ~ 66 mm. 

~. Tenth tergite (fig. 76 C, D) longer than in automedon 
but only half the ,vidth, apex incised. Clasper with eig.!.lt to> 
ten friction-scales arranged in three rows; harpe (fig. '/6 E) 
shorter than in automedon and broader, more distinctly 

x2 
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spatulate. Penis-sheath (fig. 76 F): left process narrow, 
short, dentate; right process curved distad and laterad, more 
projecting than in the other species, narro\v, with a few heavy 
teeth at the end. 

Bab. E. HIMALAYAS (Assam) and Malaya. Very rare, and 
·early stages not known. 

100. Panacra variolosa Walk. 
Panacra variolosa, Walker, 1856, p. 156 (Sylhet); Swinhoe, 1892, 

p. 13, pl. i, fig. 4 (type); Roths. & Jord., 1903, p. 539; Seitz, 
1929, p. 552, t. 64 b. , 

Oluerocarnpa variolosa, Hampson, 1892, p. 89; id., 1896, p. 453. 
Panacra ?Jagans, Butler, 1881 B, p. 4, pI. lxxviii, fig. 7 (Borneo; 

Bhutan). 
Panacra harniltoni, Rothschild, 1894 A, p. 82 (Khasi Hills). 

Imago.-J~. Head and thorax olive-green and brown with 
numerous brown lines; abdomen with a golden tinge, mottled 
,vith purplish-grey towards base. Fore Wing less sinuate than 
in dohertyi; upperside olive-green, base marbled with purplish
grey; subbasal and antemedian lines more distinct than in th~ 
,other species; median interspace pale, this pale shade extended 
to\vards outer margin behind R2; dis cal lines reaching costal 
luargin, here nearer apex of wing than in the allied species, 
the most distal of thenl touching the black border of the sub
Inarginal spot 8C5-R1, a pale costal spot at the outer side o( 
this line; hind angle of wing very obtuse, the outer margin 
being more oblique than in the allies. Pale band of hind wing 
short and narrow. Underside of body and wings beautifully 
suffused with golden-yellow; exterior dis cal lines distinct 
on both "\\ings, touching the submarginal line. Expanse: 
56-80 mm. 

J. Tenth segment as in dohertyi, sternite rather more pointed. 
,Clasper with more than eight friction-scales; harpe nearly as 
in automedon, rather more spatulate. Right process of penis
.sheath intermediate between the respective processes of 
dohertyi and automedon, left process broader than in dohertyi, 
·obliquely rounded proxima.Ily, the penis-sheath agreeing almost 
,vith that of sinuata and allies. 

Bab. E. HIMALAYAS (Sylhet; K.hasi Hills) and Malaya. 
Rare. and t.he early stages unknown. 

101. Panacra sinuata Roths" & Jord. (Fig. 76 G, genitalia). 
Panacra sinuata, Rot.hs. & Jord., 1903, p. 539, pI. vi, fig. 13 (&') 

(Sikkiro); Seitz, 1929, p. 552, t. 64 b. 

Imago.-(!. Middle of thorax and proximal abdominal 
terg;tes of ~he same pale colour as in variolosa, a blackish
brown stripe underneath the tegula continued to abdomen. 
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Fore ,,,-ing sinuate below apex, slightly scalloped like hind 
'''ing ; fringe prominently dotted with blackish-brown; 
a bund.le of fine dis('allines, first and second fused to a band, 
ending at a spot at costal margin, the other three thin but 
sharply nlarked. extended to costal margin but faint in front,. 
and nearly stra.ight up to SC5, then curved costad like the others .. 
Pale band of hind 'ving not broader than the brown (double) 
border of the \ling, often a mere line which doe~ not reach. 
costad beyond R3. Underside: basal two-thirds of fore 
"ring anrl greater part of h1nd \ving dark brown. First discal 
line of fore \ving broad, ending at a costal patch situated 
partly \\rithin subcostal fork; a large brown submarginal 
patch extended proximad along R2 to first discal line; a con
spieuous blackish-brown spot near hind angle behind M2. 
Bro"~l border of hind wing dilated before middle and merged 
together with the bro\\"Il. basi-discal area, costal edge, abdominal 
11largin and a narro\" submarginal band, "rhich stops at R3, 
clayish-ochraceous speckled with tawny and brown; three 
more or less dentate discal lines, second and third distinct, 
first the heaviest. Expanse: ~ 58-68 mnl., ~ 67 mm. 

<3. Tenth segment similar to that of automedon. Clasper 
strongly convex dorsally beyond middle; friction-scales large, 
asymnletrical, obliquely rounded-truncate, four or five 
in number; harpe (fig. 76 G) ending in a stout process spatulate 
in dorsal aspect. Penis-sheath: right process as in automedon, 
rather narrower and less truncate; left process also broad, 
luuch more proxinlal, apex obliquely rounded, heavily dentate. 

Bab. E. HIMALAYAS (Sikkim; Khasi Hills). Rare, ~ and 
early stages nnkno\vn. 

102 u. Panacra metallica anfracta Gehlen. (Fig. 78, -3; PI. 1\7", 
fig. 8, larva; PI. XIV, figs. 12, 13, larva). 

Panacra metallica anfracta, Gehlen, 1930, p. 258, figs. 1, 2 (d') 
(Simla). 

Gehlen distinguishes this subspecies as follows :--
~. Smaller than metallica. Length of fore wing 28 mm. 

Wings narro\ver. 
Upperside much darker than in ~. mefallica. Fore wing: 

dis cal lines not so straight, being curved distad in front, 
basad behind, so that line 1 is brought very near end of cell, 
causing the space between line 1 and the outermost ante
medial line to be narrower than in m. metallica. The two 
light apical spots or patches are smaller, the lower one being 
more proximal. On hind 'ving the light line is shortened, 
darker and not broader than the dark terminal area. 

Underside more contrasted, the dark shades d~ker; 
especially is the basal half of fore wing so dark as to be indis
tinguishable fronl the first discal line. The light parts have 
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a more rus~y tint between the discal lines of fore wing and 
~lon,g oosta and termen of hind wing. 

This is a ,slightly differentiated race. Smaller on the 
,vhole. .Fore wing ~ ·with paler light markings, the tomal 
patch more ochraceous and extending over the two outer 
dis'cal lines, whilst in the typical metallica it does not reach 
further than the outer discalline. In .genera.l this form shows 
Inore ,contrasted markings. The band on hind wing is variable. 
Expanse: & 6()""'7,3 lllm~, .~ 73 mm. 

Bab. W HIMALAYAS. We have bred it in the W Himal~yas 
(Mussooree; Sinlla), ,,-herB it appears to be the most common 

Fig .• 7.s.~Panacra -nteiallica anjracta G,ehl., ~ (a£ter Gehlen); 
A, uppers ide ; B, unde.rside. 

-species of Panacra, takin,gthe pla,ce ofP. m .. m,yaon in the 
East Himalayas. -

Egg.-Colour pale green, but before hatching t,b'a crimson 
colour .of the larva forming inside shows through the egg·· 
sbell, so that the ,colour then appears to be partly pink. 

Larva:-
1st instar. Body long and thin; horn straight, of medium 

length, shortly bifid, with a bristle .on ea.ch arm ; head very 
pale green, second and third segnl'ents bright bluish .. green; 
rest of body pale ,crimson in dorsal area, yellowish-green in 
lateral area; horn with basal h.alf pale purple, rest black. 
2nd tnBtar. Horn long; head pale green ;~- body pale bluish 
with a darke.r blue, n·arrow dorsal stripe from ,segment 2 to 
base of horn ian oval ocellus on5 black s,'bove, pale b~ue below; 
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horn black \\~ith small black tubercles on upper surface, pale 
green on under surface. 3rd instar. Head pale green, body 
pale yellowish-green; dorsal stripe black; ocellus black above, 
very pale yello,,, belo,v; a \vhite patch touching the upper 
edge of the ocellus, and some white dots between the oc~lli. 
4th -instar. Horn long, sharply do"rn-curved, slightly flattened 
laterally, surface smooth; head and segment 2 bluish-green, 
rest of body yello,vish-green, ,vith a transverse ro,,, of white 
dots on each secondary ring; ocellus ,,,ith a reddish longitu
~lina.I stripe in the yello,Y portion; three or four transverse 
lines, eurved back"rards, in front of and behind the ocellus; 
horn black above, greenish-brown below; spiracles pale 
bro\\71. 

5th. instal'. Shape as in others of the genus; horn sharply 
do,vn-curved, slightly flattened laterally, ending in a blunt 
point. Head dull, body and horn smooth and shining. 

Coloration.-Head bluish-green. Body bright yellowish
green; dorsal stripe dark brown, narro\v on segments 2 and 3, 
then broad to base of horn; a dark brown subdorsal stripe on 
2 to 4; ocellus: centre black above, bro'wn below, the bro\Vl1 
portion edged narrowly \nth \vhite all round, the ,vhole edged 
"'ith black; a curved "rhite band above the oC'ellus; the 
area bet,veen the ocelli bro\\TJl flecked with white; a brown 
patch on 6 to 12, narrow be]o,v the spiracle, broadening and 
turning dorsad at the anterior edge of each of the segments. 
Horn dirty yellow; legs green; prolegs green ,vith base and 
end-segment bro,vn; anal flap and claspers dirty green. 
Spiracles bro,,~, central slit ,vhite. Length 90 mm.; breadth 
10 mm. ; horn 6 mm. 

Pupa.-The same shape as others of the genus. Surface 
dull. Cremaster broadly triangular, ending in a shaft with 
t,vo hooks at the tip and two sharp spines on each side of the 
base. Colour of head, thorax and "ring-case bright green; 
eye and surrounding area ochreous; tongue and 'ving-case 
speckled with black; abdomen green ,vith dark brown and 
ochreous strigre. Spiracles dark brown. Length 50 mm.; 
breadth 11 nllll. 

Habits.-Food-plant: Arismma curvatum Knnth., family 
Aroidere. The larva, ,vhen small, lies stretched straight out 
along the midrib on the underside of a leaf, and when 
alarmed bends the head round to touch the middle of the body_ 
In the last t,vo instars the larva feeds at night, and during 
the day lies head dO'Vll,vards along the stem of the food
plant close to the ground, or hides under stones and leaves 
close by. When alarmed it retracts the head and anterior 
segnlents into segments 4 and 5, and twists the body round 
so as to present the ventral surface of the anterior segments 
to the source of danger. '¥hen further lnolested it sOlnetimes 
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stretches out the head and segments 2 and 3 and bends them 
downwards and backwards so that the head and anterior 
segments lie parallel with and close to the venter of 5, "rhich 
segment is at the same time expanded. The anterior part of 
the body is s"rayed from side to side, and the larva presents 
a lnost curious aspect, which we have not noticed in any other 
species. The larva turns greenish-bro,\n before pupation, 
"rhich takes place in a rough cocoon on the surface, the hooks 
of the cremaster being fastened firmly in a pad of silk. The 
habits of the imago, so far as they are known, are the same as 
that of P mydon. There is only one brood, during the mon
soon months. 

102 b. Panacra metallica metallica But!. (Fig. 76 H, genitalia). 
Panacra metallica, Butler, 1875, p. 6 (N. India); Roths. & Jord.,. 

1903, p. 540; Seitz, 1929, p. 552, t. 64 c. 
Cha;rocampa metallica, Hampson, 1892, p. 89; Dudgeon, 1898,. 

p. 410 (partim; Sikkim., 4,000 ft.). 

lmago.-~~. Like sinuata, but differs as follows: more 
ochraceous in tint; side-stripe of thorax and proximal seg
ments of abdomen tawny; dis cal lines of fore wing less· 
longitudinal, not reaching costal margin, slightly curved 
distad bet\\~een 805 and R2; clayish-buff band of hind wing 
broader. Underside less extended brown, basal area of fore 
wing paler, "rjth obvious traces of brown markings; hind 
wing buff tinged "ith tawny; submarginal buff area broader 
than brown marginal band, continued to costal margin,. 
more tawny in front, interrupted before R2. 

~. Harpe (fig. 76 H) much shorter than in sinuata, resembling 
that of dohertyi, but more strongly spatulate. 

Bab. E. HIMALAYAS (8ikkim). Appears to be rare. Onl)r 
two specimens in the British Museum. 

103. Panacra perfecta But!. 
Panac'l'a pe'ljecta, Butler, 1875, p. 391 (Darjeeling); id., 1881 B,. 

p. 4, pI. lxxviii, fig. 6; Roths. & J ord., 1903, p. 540; Seitz,. 
1929, p. 552, t. 56 c (b). 

Ohre'l'ocampa '1netallica, Hampson (non But!.), 1892, p. 89; Dud
geon, 1898, p. 410 (Sikkim). 

11nago.-~. Similar to metallica in colour. Fore wing:. 
sinus belo"r apex vestigial or absent, discallines a little more 
longitudinal than in sinuata, the first being at hind margin 
nearer the base than in sinuata, the three outer ones not 
reaching SC5, first and second also obsolescent near costa} 
margin; a distinct double submarginal line, parallel wit.h 
outer margin. Pale band of hind "ing a little ,vider than 
in sinuata, nearly reaching costal margin, but. much obscured 
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by scaling in upper half. Underside as in metallica, but 
dis cal line of fore 'ving more oblique, a pair of more distinct 
submarginal lines with ,vhitish interspace, brown submarginal 
patch R1_R2 smaller. Third discal line of hind "Wing as 
heavy as or heavier than first and accentuated by vein~dots. 
Expanse: ~ 58-64 mm. 

~. Tenth tergite rather broader than in sinuata and metallica,. 
less convex above, apex lllore broadly sinuate. Harpe 
more slender than in metallica, agreeing far better with that 
of automedon, but shorter. 

Hab. E. HIl\IALAYAS (Sikkim; Bhutan). Very rare, only 
a fe,v ~~ kno,,~. 

104. Panacra mydon mydon Walk. (Fig. 79, inlago; PI. 1\"",. 
fig. 9, larva, fig. 10, pupa; PI. Xlv"', fig. 11, larva). 

~. Panacra'mydon, Walker, 18.56, p. 155 (Sylhet.); Butler, 1877 A,. 
p. 550 (Sylhet; Ba.rrackpore); id., 1881 C, p. 5, pI. lxxviii, 
fig. 9. 

Chaerocarnpa mydon, Hampson, 1892, p. 90. 
Panacra mydon '1nydon, Roths. & .J ord., 1903, p. 542; Seitz,. 

1929, p. 552, t. 64 c. 
~. Panacra 8oozntiari8, Walker, 1856, p. 157 (Sylhet). 
~. Panacl'a j1'ena, Swinhoe, 1892, p. 12, pI. i, fig. 5 (Sylhet). 

Imago.-~~. Mesothoracic tegula ,vith metallic, pale golden 
apical fringe, thin nletallic scales large but fe,v in nunlber. 
l\fiddle of thorax and first abdolninal tergites broadly greyish 

Fig. 79.-Panacl'a 'Jnydon mydon ~r alk. 

clay -colour; a fe\\r ,vhite battledore .. shaped scales laterally 
at the apices of the third to sixth tergites. Wings somelvhat 
scalloped, fringe dotted hea vily with black. Fore \\ing 
slightly sinuate below apex; first disc~l1ine not quite straight, 
ending in a black costal spot just in front of the subcostal 
fork, third and fourth lines dentate, accentuated with vein
dots; a bro"rn triangula.r marginal cloud from R1 backlvards, 
separating a pale, more or less triangular area from distal 
margin. Underside: brol\"ll, distal border of fore and hinel 
"ring dilated before middle; external dis cal line parallel 
"it.h outer nlargin but curving costad in front, dep,tate, 
accentuated "ith vein-dots. Expa.nse: 0 53-56 Inln.~ 
~ 62 lnm. 



.314 SPHINGIDlE. 

<1. Tenth tergite as in dohertyi, tergite a little broader. 
-Clasper \vith l1Uluerous friction-scales; harpe slender, nearly 
as in autom,edon. Penis-sheath: right process projecting 
a,s in dohertyi, but. broader at end and more heavily dentate; 
left process as 1011g as in malayana, but broader. 

Hab. E. HIl\IALAYAS and BURMA, extending to Malaya and 
the Philippines. We have bred the subspecies in the Khasi 
Hills, \vhere eggs and larvro are common during the monsoon. 

Egg.-Yello\vish-green, t.he bright orange of the young larva 
sho\ving through before hatching. 

Larva :-
1st instar. Body long and thin, horn straight, of medium 

length; head and body orange, horn black. 200 inst.ar. 
Surface smooth and shining ~ head and body translucent pale 
green, horn black. 3rd and 4th ·i1~ta,rs. Body long and thin, 
segnlent 5 tun1id; horn long, straight; surface of head and 
body smooth and dull, horn shining; head and body pale 
,yello\vish-green; an oval, longitudinal, black ocellus on 5; 
horn black above, pale green on sides and cent.re. 

5th instar. Shape as in others of the genus; horn thicl{ at 
base, t.apering sharply to a blunt point, basal half at right 
.angles to dorsum of larva, distal half bent sharply dO\Vl1\vards. 
Body smooth and dull, excepting the ocellus and the band 
above it, \\rhich are shining as though enamelled, and the 
horn, \vhich is shining and covered with small tubercles. 

Coloration.-Head bright green. Body pale yello,vish
green; segments 4 and 5 bright green on dorsum, marked \vith 
longitudinal white dashes; a dark green, narro,v, dorsal stripe 
on 2 to 5, "rit.h a pinkish stripe on each side of it 011 5; an oval 
longitudina.l ocellus on 5, black above, reddish-brown belo,v, 
the reddish-bro\vn portion outlined by a narrow pale band, 
the whole edged by a narro\v blackish line; above the ocellus, 
and touching it, a broad ,,,,hite band with a bright red quadrate 
.spot in the centre of it ~ a broad, bro,Vll subdorsal stripe 
.starts from the front margin of 2, runs across 3 and 4, belo\v the 
ocellus on 5, then turns up to dorsum along hind edge of 
.5, this stripe being edged belo,v by a narro,Y pale stripe; 
a brown spiracular stripe runs from the spiracle on 6 to the. 
hind nla,rgin of 11, this stripe narro,Y at the spiracles, wider. 
bet\veen then1; 13 and anal flap brO'Yl1, ,vith a broad, green, 
·dorsal stripe froln base of horn to tip of flap. Segments 
() to 12 are sometimes imlnaculate except for the spiracular 
ba.nd, or ma,rked \vith irregula.r bro\vn patches. When bred 
in the dark the bro\vl1 colour may spread over the whole of 
these segn1ellts. Horn orange; true legs pink, prolegs green. 
Spiracles black edged broadly \\ith ,yhite. Length 95 mm. ; 
breadth 8 mm.; horn 5111m. 
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Pupa.-Very similar to that of bu8iris. Cremaster broadl,Y 
triangular, dorsal surface rounded, ventral surfa'ce dee'ply, 
longttudinally concave, ending in a stout shaft which 'branches 
near b~uie, ea,ch branch ending in two hook.s; two shorter 
~hafts, each with a s"ngle hook, on each side of base of central 
shaft. Lellgth50 nlll1. ; breadth 10 mm. 

Habits.-Food-plants; ColoMsia antiquorum Schott., Amor
ph.Qp/tallu8 Linn., ,Caladium Linn., Arisre1na curvatum Kunth., 
ftnd other pla-nts oft.he fa.mily Aroide~. The habits of the larva 
l\,r~ tlinl ilar t.o those of 1n,etallica, but 've have not seen this 
Inrv,a ,adopt the peculiar at.titude .of defence described under 
that. species. It merely ret.racts the he,adand anterior seg-
1l1cnts into segluent 5, ,and expands that segment toO sho,v 
the oeeUi,\vbich are not visible in the rest.ing posit·on. 

Genus ANGONYX Boisduval. (Fig. 80). 
Hoisduva17 1873, p. 317; Roths. & Jord... 903, p~ :'543; id., 1907. 

p. 10.2. 

Genotype: te8t.acea (Walk.). 
T,na.go.~'" cS~. Genal proces,s large, but rounded, not 

triangular. Palpus large, projecting, -obtuse, terminal surface 
o 1 n level ,,"ith frons, se,cond segnlent longer than first. Eye 

~l/ 
~ 

A. 

Fig. 80.-Angonyx Hoiso. 

~. ~;. ' ., .. . ~ 
.:-.... '.- ii:!;~" B. ~ .,-

A, A. testacea testacea (Walk.); B, harpe; C, penis·sheath. 

large, not lashed. Antemla long, in d longer than in ~, 
setifornl, gra,duaJ y fining to a long and gr,adually curved 
hook '; end segnlent triangular, short. Spines of abdomen 
elongat.e,. Spurs unequal, "long terminal one ,at least b.a1f 
the length of the first, tarsal seg~ent, first segment .of hInd 
tarsus longer than that ofmld ... t.ar~us and consIderably 
shorter than tibia, both mid- and hind tarsus ,vith comb. 
Apex of fore wing ob~usely pointed, dist~l , ma:rgin copve,x 
before middle, sinuate In front; apex of hInd " rIng rounded, 
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D2 transverse, D3 straight and very oblique, lower angle of 
cell acute. 

"6. Scent-organ of fore coxa strongly developed. Tenth 
abdominal segment very long, narrow, simple, tergite com
pressed especially a·t end, pointed, apex rather abruptly 
curved downwards; sternite with nearly parallel sides, 
rather fiat, evenly and slightly convex below, apex narrower, 
sinuate, with the short angles curved up"rards so that the 
sternite appears hooked in lateral aspect. Clasper large, 
concave dorsally, convex ventrally, broadly sole-shaped; 
an erect crest of moderately large friction-scales, lanceolate, 
not truncate, about fourteen in number, arranged in a single 
ro"r, situated at the ventral side of an ellipsoid patch of small, 
glossy, dentate scales ~ inner surface of clasper densely 
clothed ,vith long hairs; process of harpe (fig. 80 B) small, 
either triangular or slender and more or less spatulate or 
laneeolate. Penis-sheath (fig. 80 C) with a right free process 
curving ventrad, often round t.he sheath, and a shorter left 
process which is not separate from the sheath, both processes 
dentate, their ends often close together. 

" ~. Vaginal plate triangular, regular in shape, feebly 
chitinized, apex rounded, edges incrassate, orifice at the 
end of a stronger chitinized half-cylinder" (Roths: & Jord., 
1903, p. 543). 

Bab. Oriental Region. One Indian subspecies. Early 
s~ages described under that subspecies. Both larva and 
pupa are abnormal for the subfamily, reminding one more of 
those of a ~larumba of the subfamily AMBULICINlE. 

105. Angonyx testacea testacea (Walk.). (Fig. 80 A, imago, 
B, C, genitalia: PI. X, fig. 9, larva, fig. 10, pupa). 

Perigonia testacea, Walker, 1856, p. 102 (Bab. 1). 
PanacTa testacea, Butler, 1877 A, p. 550 (Ceylon); Hampson,. 

1891, p. 1 (Nilgiris, 6,000 ft.). 
Angonyx testacea, Moore, 1882, p. 26, pI. lxxxix, fig. 1 (cr); Hamp

son, 1892, p. 101, fig. fi8 (<:3'). 
Angonyx testacea testacea, Roths. & Jord., 1903, p. 544; Seit.z, 

1929, p. 553; Manson, 1921, p. 748. 
Panacl'Q. ella, Butler, 1875, p. 246 (Sylhet); id., 1877 A, p. 550,. 

pI. xcii, fig. 7 (~). 

11nago.-d'~. Head, thorax and abdomen dark green, 
111et.anot.Uln often russet. Fore wing dark green ,vit.h a narrow 
grey or ,,,hite discal band not reaching costa; most specimens 
,vith black submarginal spots bet,veen R2 and M2, often 
extended to margin; a wa.ved submarginal line; cilia black. 
Hind wing blackish unlber-bro,vn, with a grey spot before 
a.nal tangle, SOllletinles with a clearly lllarked orange-rufous 
band; a broad, irregular, bro"~n lllargina1 band. Underside 
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russet-brown or yello\v, shaded with pale green in fresh 
specimens. Expanse: ~ 54-62 111m., ~ 64 mm. 

~. Harpe (fig. 80 B) ending in a conical process "\vhich bears 
one tooth on the underside and is finely granulose beneath 
proximally. 

Hab. E. HIMALAYAS (Khasi Hills), S. INDIA, BURMA and 
CEYLON to Malaya. We have bred the subspecies in S. India 
(Kanara District), \vhere the larva is common in damp forests 
in the rainy season, froln sea-level to 6,000 feet. 

Larva :-
FilWl instal" Resenlbles a .1.11arumba larva in shape. Head 

large, semi-elliptical, dorsal line of vertex slightly depressed; 
true clypeus less than half length of head, apex acute, basal 
angles rounded; no false clypeus; Iabrunl three-quarters 
length of clypeus, tapering sharply frontad; ligula as long as 
labrum, long kidney-shaped, sinus very deep; eyes I to 5 
in a semicircle, 1, 2 and 3 equidistant, 4 and 5 slightly more 
\\idely spaced, 6 belo\v 5, nearly twice as far fronl 4 as 4 is 
froln 3. Surface of head shining and covered \vith minute 
hairs. Body smooth and dull. Segment 2 not as high as 
head, and the segments increasing gently in diameter to 5, 
then decreasing gently to 12. A very fiue dorso-Iateral, supra
spiracular and subspiracular hair, each rising from a minute 
tubercle. Horn long, straight, tapering evenly to a blunt 
point, rising from a fleshy cone. 

Coloration.-Head grass-green; a narrow black stripe 
from vertex to base of antenna, crossing the eyes, \vhich are 
,vhitish with black pupils, and separating face from cheek; 
on the inner side of this stripe a slightly broader white stripe; 
ligula fuscous-rusty colour, black round the sinus; basal 
segment of antenna yello\v, other segments white; Inandible 
pale rusty at base, rest black. Body bright grass-green dotted 
with darker green, and tinged with yello,vish belo\v the dorso
lateral line, some\vhat glaucous above it; a dark green dorsal 
stripe from front margin of seglnent 3 to base of horn, darker 
at the segment margins; a narrow, pale vinous-brown dorso
lateral stripe starting at front margin of 3 and running to 
base of horn, edged narro,vly \vith yellow below, most strongly 
011 segnlents 10 to 12. Horn plumbeous-fuscous, base paler 
and tip yellowish-green; true legs dark plumbeous, base and 
inner faces of basal segments deep orange; prolegs and claspers 
fuscous. Spiracles narrowly oval, flush, white with a broad, 
brown, transverse band across middle. Length 65 nlID.; 
breadth 8 mnl.; horn 9 mnl. 

Pupa.-Front of head ",ith a prominent rounded boss on 
each side of a wide, deeply impressed dorsal line; a similar 
boss inside each eye; the dorsal line of segment 2 rises at 
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an angle of about 45° to the longitudinal axis of the pupa, 
dorsal line of 3 and 4 at a less steep angle; 6 and 7 tumid 
dorso-Iaterally, 7 to 9 flattened dorsally; hind margin of 
11 dilated and undercut, the base of 12 fitting into it as in 
Acosmeryx pupre; fore leg equal to antenna and about half 
length of "ring-case; a narrow coxal piece. Surface of head 
Slllooth except for the tops of the bosses, ,vhich are rugose; 
thorax shining and smooth except for very superficial corru
gations; sculpturing on segment 4 in the form of a smooth, 
slightly raised, transverse weal, placed centrally and reaching 
from the subdorsal to the dorso-Iateral region; abdomen 
shining and coarsely pitted, the pits better defined on seg
ments 9 t.o 14. Spiracle of 2 indicated by a pear-shaped slit 
lying between a curved emargination of the hind margin 
of 2 and an oblong lobe projecting froln the front margin of 
3; renlainil1g spiracles broadly oval, the central slit with 
raised edges. Cremaster a stout cone ,vith a bifid tip formed 
of t,vo conical teeth. Colour dark reddish-brown, hind 
bevels of segments 8 to 10 dull black, spiracles and spiracula~ 
lobe of 3 dull black, cremaster shining black. Length 36 mm. ; 
breadth 10 111m. 

Habits.-Food-plant: St'rychnos nuxvomica Linn. and other 
species of the family Loganiacere. Though the colour of the 
pupa is similar to that of the species which pupate under
ground, the pupa of this species is formed in a rough cocoon 
on the surface. It produces a dull knocking sound when 
alarmed. The moth has been seen feeding at dusk, but does 
not appear to be attracted by light. 

Genus ENPINANGA Rothschild & Jordan. 
Roths. & Jord., 1903, p. 545; id., 1907, p. 102. 

Genotype: vigens (Butl.). 
Imago.-" ~~. Differs from Angonyx in the following 

characters :-Palpus and eye smaller; antenna much shorter 
in both sexes than the cell of the fore ·wing; first segment 
of fore tarsus much shorter than fore tibia; spurs short, 
longer terminal one of hind tibia about one-third the length 
of the first tarsal segment, this not shorter than the first mid
tarsal segInent; comb of the latter less distinct than in 
Angonyx. 

" ej'. Tenth segment much shorter than in Angonyx; tergite 
slender, slightly curved, not compressed; sternite broader 
than tergite, much shorter, truncate-sinuate. Clasper short,. 
rounded sole-shaped, dorsal margin rounded dilated, concave 
at base; seven to nine large truncate friction-scales, arranged 
in three ro'vs, situated in a depression. Penis-sheath with one 
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dentate process projecting distad" (Rot.hs,. & J ,or,d., 1903,. 
p. 546). 

Bah,. Indo-,Malayan Subregion. T,vo spec'es occur in the 
Indian Reg'on, but very few specimens exist, and the earl~r 
sta.ges ,are Urikno'Yll. 

](ey to lIte Species. 

[.mag·ines. 
Abdomen \\~ ith red and creamy lateral dots. 

Abdomen without such dot:s. 

E. labuana ,ocean~ic,,~ 
(Roths. & Jord., p. 32U. 

E. aS8a'lnen8is ('V alk.), 
[p.319. 

106. ,Enplnan,g,a assamensis (W,alk.). (Fig .. 81, ~). 
I,)anacra a8samen8is, 'Valker, 1856, p. 160 (Sylhet). 
Chrerocampa G88am,ensi8, Hampson, 1892, p. 90. 
Enpinanga o88alnensis, Roths. ~ & J ·ord., 1903, p. 546; Seitz, 1929, 

p.553. . 

lmago.-O'. Fore wing highly angled at R2 in both sexes. 
Head, thorax and abdomen pale ,greyish-bro'Vll; paired 
da,rk brown streaks with p,aJe streaks below the. from top 
of head to second segment of abdomen. Fore wing greyish
bro\vn, with a black speck at base ,and streak on inner margin ; 
a large black patch on discocellulars, ,,;.th ,3 triangular patch 
above and beyond it; traces of a dark line from end of eel 
to inner margin; a faint " ra ved post.lnedian line nlet by a. 

Fig. 81.- Enpinanga a8sarnen,ns (Walk.), ~" 

reddish oblique streak from apex, ,vith some paler marks 
on it towards innerma,rgin. Hind wing purplis --fuscous, 
with an obsolescent paler submarginal line; inner margin 
pale; a streak of dark hairs along SM3. Underside clouded 
w'th ochreous and ferruginous, leaving an irregular dark 
outer margin to both ,vings. Expans,e: d" ,55 mm. 
~.Ha.rpeproduced into a slender, acute, curved process. 

Process of penis sheath ,short. 
,Hob. E. HIMALAYAS (Sylhet; Assam). Very rare; ,only 

2 o,~ in the British Museum, and early stages unkno"'Il. 
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107 E pinanga labuana oeeanieaRoths .. & Jord.. (Fig. 82, 
~ holotype). 

Enpinanga labuana oceanica, Roths. & Jord., 1916, p. 20 
(Andamans); Seitz, 1929,p. 563. 

Daphni8 labuana, Rothschild, 18'94 B, p. 2'99, p. v, fig. 3 (~) 
(p,artim). 

Enpinanga labuana, RiQths,. & ,J ord., 1903, p. 5,47 (partim). 

lrnago.-· -~.Abdomen with red and cream,Y lateral dots. 
Fore wing with bas,al half contrasting sharply with outer half ; 
-grey shading of marginal area extends from ape~ to hind 
angle. Hind wing vvith a deep brown" ,vell-d,efined, marginal 
band, dentate attbe veins. Underside bright red. Onthe 

FiS- 82.---:Enpt:nanga labuana oceanica Roths. & Jord., ~ holotype. 

fore 'ving the costal portion of first and third discal lines 
form two distinct ,anguliforin brown spots accompanied by 
t,\VO grey spots of nearly the same shape. Hind wing with 
three discal lines, first and third prominent, second vestigial. 
ExpaMe: 66 mnl. -

Hab. ANDAMAN ISLANDS. "ery r,are; ~ ,and ,early stages 
-unknown. 

Genus CIZABA Walker. (F"g. 83). 
\Valker, 1856, p. 120; Rot.hq. &:Jord., 903, p. 548; "d., 1'907, 

p. 103 . 

. Genotyp1e: ardeni;e (Le"dll) . 

.. ~~ 
- ~ 

J A. 

Fig. S3.-0'lzara \Valk. Genitalia. 
A, o. 8Culpta (Feld.), harpe;B, penis.sheath. 

1·,l£ago.- .~ d'~. Closely allied to Enp·inanga, but eye heavily 
lashed, genal process triangular, first segment of hind tarsus 
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as long as segments 2 to 5 together, clasper without friction
scales" (Roths. & Jord., 1903, p. 548). 

Bab. Oriental Region. One Indian species. For the 
early stages see under O. sculpta. 

108. Cizara sculpta (Feld.). (Fig. 83 A, B, genitalia; PI. IV, 
figs. 11, 12, larva; PI. X, fig. 11, pupa; PI. XII, 
fig. 8, imago; PI. XIV, fig. 9, larva, fig. 10, pupa). 

Microlophia 8culpta, Felder, 1874, pI. lxxv, fig. 9 (6') (Siam); 
Butler, 1877 A, p. 552 (S. India). 

A ngonyx 6culpta, Hampson, 1892, p. 102. 
O'izara sculpta, Roths. & J ord., 1903, p. 549; Seitz, 1929, p. 554, 

t. 63 C; Manson, 1921, p. 749. 

Imago.-~~. Head and thorax dark green; thorax with 
a whitish lateral stripe and a pink stripe starting behind the 
eye, running to vertex and thence to hind margin; abdomen 
with proximal segments orange at sides, black above, with 
a green spot on third segment; fourth segment grey, distal 
segments black. Fore wing dark green, a grey streak at base ; 
a pinkish stripe along costa and inner margin; a postmedian 
transverse pale or white, sharply-defined band not reaching 
costa; a pale submarginal, dentate line beyond which the 
colour is grey. Hind wing orange at base, diffused outwards 
along costa and to anal angle; a large black patch on outer 
margin with two grey spots near anal angle. First segment 
of palpus incrassate at end, subangulate. Antenna short and 
slender. Outer margin of fore wing excurved at median 
nervure, D3 of hind wing very oblique, three times as long 
as D4. Expanse: ~ 50-57 mm., ~ 70 mm. 

~. Tenth tergite not compressed, rather slightly convex 
above, hollow beneath, narrowed in middle, being slightly 
dilated from middle to apex, which is feebly sinuate. Clasper 
of almost even width from before middle to apex, ventral 
margin slightly convex, apex rounded; harpe (fig. 83 A} 
rather large, the process situated below ventral edge of clasper. 
Penis-sheath (fig. 83 B) ending ill a prominent forked process, 
which projects distad. 

Bab. S. INDIA, BURMA and Siam. We have bred the species 
in S. India, where larvre are local, but not scarce, in areas 
of heavy rainfall, but during the dry season. Fellowes
Manson has bred the species in Burma. 

Egg.-Broadly ovoid, surface smooth and shining to the 
naked eye, but under the microscope seen to be covered 
with small shallow, irregular pits. Length 1·8 mm.; breadth 
1·6 mm. 

VOL v. y 
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Larva:-
lat instar. Head broad and round; body nearly cylindrical 

and of smaller diameter than head; horn very long, straight, 
bifid, the two arms short, conical, diverging at right angles to 
each other, each arm bearing a small hair; surface of the 
head and body smooth and dull, horn shining, smooth for the 
distal half, the rest tuberculate; the usual main hairs present, 
and horn covered densely with ininute hairs with two or three 
branches; colour of head and body very pale honey-colour, 
horn black. 2nd instar. Shape as in the first instar; surface 
of head and body dull; head and body, in addition to the main 
hairs, closely covered with forked hairs; head dark green; 
body pale green dotted with white; a large black dot on front 
margin of segment 6, and small dots on front margins of 
5, 7 and 8, all on the dorsal line; a very sharply defined 
dorso-Iateral ,vhite stripe from middle of 2 to base of horn; 
horn black, the sides of base green. 3rd instar. Body of greater 
diameter than head; horn of medium length, slightly up
curved, bifid; surface of head and body dull and smooth ; 
forked hairs as in the 2nd instar; colour of head dark green; 
body paler green dotted ,vith white; black dorsal spots as in 
the 2nd instar; the dorso-lateral stripe narrow and faint on 
the anterior segments, broad and well defined on the posterior 
segments; a dark, narrow dorsal stripe from segment 7 to 
base of horn; basal half of horn fuscous-green, distal half 
first pale yellow, then black The spiracle on 5 larger than the 
rest and surrounded by a narrow black circle. 4th instar. 
Head small and round; body tapering sharply frontad from 
segment 5; horn straight, minutely bifid; colour as in 3rd 
instar except that the dots are yellow instead of white; 
dorso-Iateral stripe yellow on 11 and 12; some indistinct 
darkish oblique stripes; spiracles white edged with black 
on each side, that on 5 larger than the rest and surrounded 
by bluish, outside ,vhich is a narrow circle of black; horn 
green, base paler and tip black. 

5th insta'r. Head round; true clypeus over one-third 
length of head, equilaterally triangular; false clypeus 
reaching to one-half length of head, apex very broadly 
rounded; labrum half as long as clypeus; ligula rather 
longer than labrum and not 'quite so broad, kidney-shaped, 
,vith narrow lobes; eyes ,vith 1 a,nd 2 forming an angle of 
1000 with 3,4 and 6, which are in a straight line; 1, 2 and 3 
closer together than 3, 4 and 6; 5 twice as far from 6 as 4 is 
from 6 and three-quarters this distance from 4. Surface 
of head dull, covered with minute, shining, conical tubercles; 
labrum longitudinally furrowed. Body tapering sharply 
frontad from segments 5 to 2, the latt.er being of about the same 
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diameter as the head; rest of body nearly cylindrical. Horn 
stout, tapering evenly to a sharp point, and sharply down
curved. Surface of body dull and smooth except for some 
small scattered tubercles on segment 2 and anal flap; the 
subspiracular hair on 6 to 11 with a short stem branching 
into three arms, each arm dividing into two, and then again 
branched, forming a horizontal fan; horn covered with 
small, shining, pointed tubercles directed distad. 

Coloration.-Head green, tubercles white; labrum emerald
green; ligula pink, the sinus edged with white; basal segment 
of antenna green, rest rose-colour; mandible green, tip 
broadly dark reddish-bro"rn. Body green; segment 2 with 
a narrow saddle-like marking, green, covered with minute 
\vhite dots; remaining segments with a transverse row of 
dots along each secondary ring, these dots white and very 
slnall on 3 and 4, larger on 5, larger still and yellow on 6 to 12 ; 
a dorso-Iateral stripe from 2 to base of horn, very faint, 
,vhitish on ~ and 3, clearly defined and yellow on 4, very faint 
again on 5 and 6; on 7 to 10 the stripe is reddish-brown, 
broken near the hind margin of each segment, and crescent .. 
shaped on each segment, the lower, concave side of each 
crescent broadly suffused ,vith chalky-white; on 11 the 
st.ripe is straight and becolnes whitish again on 12 to base 
of horn; spiracle of segment 5 lying in a longitudinally oval 
ocellus-like marking, blue round the spiracle, then yellowish, 
the ,vhole edged narrowly ,vith white and then black. Horn 
brown, the dorso-Iateral stripe running up each side for 
a Ehort distance; legs translucent white, ,vith a reddish
bro'vn streak down the outer face of basal segment, end-segment 
pale rose-bro,,'1l; shank of prolegs green ,vith reddish-purple 
distal border, ankles dull black, feet pinkish ~ claspers 
the sa.me; anal flap edged ,vith ,vhitish. Spiracles dusky
white, more or less suffused with fuscous. Length 70 mm. ; 
breadth 11 mm.; horn 9 mm. 

Pupa.-Stout in build, tapering sharply to head and to 
base of cremaster; antenna slightly shorter than fore leg, 
,vhich reaches to middle of wing-case, nlid-Ieg to two-thirds 
length of "ring-case; no coxal piece. Surface shining; head, 
thorax and wing-case obscurely lined in the manner of cracked 
lacquer; abdomen very shallowly transversely corrugate; 
sculpturing on segment 4 in the form of a narrow, transverse, 
central ridge on each side of the dorsal line, with a channel 
in front of and behind it; ante-spiracular ri.dges in the form 
of seven (on segment 9) and six (on 10 and 11) short, parallel 
ridges. Spiracle of 2 a narro"r slit lying between the raised 
hind margin of 2 and a short, rounded transverse lobe 
projecting from the front margin of 3; remaining spirttcles 

y2 
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broadly oval, flush, the surface rising slightly to the central 
slit, which has raised edges. Cremaster a stout knob, ending 
in a short shaft set with five or six short hooks and some 
tubercles along the lateraJ edges basad on each side; upper 
surface very rugose. Colour pale ochreous; head and thorax 
suffused with brown and marbled with darker brown; wing
case suffused with pale brown, and with short, pale transverse 
lines; fore and mid-leg banded with very dark brown, nearly' 
black; a pale bracket-shaped marking on fore tibia; abdo
men marbled with dark brown, pinkish ventrally; hind bevels 
of seglnents 8 to 10 chocolate-brown; a brown interrupted 
ventral stripe; sculpturing on segment 4, spiracles and 
cremaster black; ante-spiracular ridges rusty. Length 35 mm. ; 
breadth 11 mm. 

Habits.-Food-plant: Randia dumetorum Lamk., family 
Rubiacere. In the resting position the head and segments 2' 
and 3 are retracted into 4 which, together with 5, is swollen. 
The larva is sluggish and moves in a jerky manner. Before 
pupation it turns livid slate-grey, the white nlarkings turning 
yellow. Pupation takes place in a rough cocoon on the 
surface. The pupa is active, squirming energetically when 
touched, and making a low rustling sound. The moth has. 
not been observed except in captivity, and bred· ~~ do not 
attract 66 readily. Eggs hatch after about five da,ys, larval 
growth lasting about t'venty-five days, pupal state about 
sixteen days. 

Genus NEPHELE Hiibner. 

Hiibner, 1822, p. 133; Roths. & Jord., 1903, p. 550; id., 1907,. 
p.l04. 

Genotype: didyma (Fabr.). 
Imago.-" 6~. Patch of fine hairs at each side of base of 

tongue conspicuous. Genal process acuminate, longer than 
pHifer. Pa]pus prominent, second segment widened from 
base to apex, rounded-truncate at end; inner surface of first 
~egment carinate ventrally. Eye large. Antenna slightly 
clubbed in ~, not incrassate distally in ~, end-segment long, 
rough-scaled. Spines of abdominal tergites and sternites 
numerous, in several ro,vs, all elongate, flattened, strong; 
c! with three-cornered anal tuft, ~ with a simple truncate one, 
which consists, as in 3, of stiff (mostly reddish) brittle scales. 
Fore coxal scent-organ of 6 feebly developed; legs slender, 
hind tibia with dorsal and ventral scaling prolonged, the tibia 
appearing compressed; first protarsal segment ,vith external 
ro,v of spip.es doubled or trebled; comb of mid- and hind 
tarsus strongly developed, the spines of hind tarRal comb long; 
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:spurs very unequal, the short spur of mid-tibia and the short 
terminal one of hind tibia with a comb of stout spines, which 
-extends on the mid-tibial spur from the base to the naked 
apical point, ,vhile it is more reduced on the hind tibial spur; 
fifth tarsal segnlent shorter t,han fourth; hind edge of merum 
of Dud-coxa carinate, subangulate. Distal margin of fore 
'ving entire; D2 of hind ,ving curved or angulate . 

. , o. Sexual armature nearly the same in all the species; 
no appreciable difference in these organs between allied 
species. Tenth tergite very slender, simple, curved down .. 
,Yards, long; sternite short, horizontal, with almost parallel 
sides and rounded apex, not strongly chitinized. Clasper 
sole-shaped; large friction-scales arranged in one or two rows; 
harpe ending in a sharply pointed, more or less evenly curved 
hook. Penis-sheath armed at end with two dentate processes, 
the proximal one long, curving round the mouth of the sheath 
(as in several .J..M aeroglossum) , the other short and obtuse; 
the armature reminding one strongly of that found in M aero
glossum. 

" ~. Eighth tergite truncate-sinuate. Vaginal plate small, 
weakly chitinized, excepting postero-Iateral edges which are 
somewhat incrassate; orifice free, a little projecting. Seventh 
sternite broader than long, apicallnargin short, with strongly 
rounded angles" (Roths. & Jord., 1903, p. 550). 

Hab. Aethiopian and Oriental Region. One Indian species) 
.occurring in two forms. For the early stages see under that 
specIes. 

109. Nephele didyma (Fabr.). 
Imago.-o~. Head, thorax and abdomen olive-brown or 

green; abdomen with lateral black segmental bands. Fore 
'ving olive-bro,vn or green, ,vith six ,vaved, transverse lineR and 
an angled submarginal line, the space between it and outer 
margin paler. Hind wing ra'v-umber colour, with a tint of 
russet, or more russet; outer marginal area darker in tint; 
cilia ochreous. Underside paler, each wing with two trans
verse lines. Short terminal spur of hind tibia with a few 
rather thin spines in the dista.l half. 

T,vo forms, which occur together. 

f. didyma (Fabr.). (PI. IV, fig. 13, larva; fig. 14, 
pupa). 

Sphinx didynta, Fabricius, 1775, p. 543 (Ind. or.). 
N ephele didym,a, f. didYlna, Rot.hs. & J ord., 1903, p. 554; Seit.z, 

1929, p. 554, t. 63 d. 
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Zonilia '1nOrph.e'U8, Cralner, 1777, p. 84, pl. cxIL~, fig. D (Coro-· 
mandel); Walker, 1856, p. 194 (NepauI; Landool'; N. India ;. 
Canara; Ceylon). 

Nephele hespera, Butler, 1877 A, p. 624, pI. xci, figs. 20, 21 (1., p.) ;. 
Moore, 1882. p. 2, pI. lxxii, figs. 1, 1 a, b (1., i.); Swinhoe, 
J 885 A, p. 287 (Poona; Sattera; Bombay); id., 1886, p. 435 
(Mhow); id., 1888, p. 119 (Kurachi); Warren, 1888, p. 293· 
(Campbellpore).; Swinhoe, 1890, p. 165 (Mandalay): Hampson,. 
1891, p. 2; SWlnhoe, 1892, p. 34; id .. 1892, p. 108; Dudgeon,. 
1898, p. 416 (Sikldm, 1,800 ft..). 

Jmago.-d'~. Fore wing with two silvery spots, separated 
by D3, the second the larger, some,vhat elongate and curved, 
the first rounded; there is, besides, often a small dot in upper
angle of cell. Expan8e: d' 70-78 mm., ~ 72-86 mm. 

Bab. Throughout INDIA, BURMA and CEYLON, extending to· 
Malaya. We have bred it in many localities in India, and it 
is very common, especially in the plains. 

Egg.-Broadly ovoid; surface smooth and shining, under" 
the microscope seen to be obscurely pitted; colour pale green .. 
Length 1'6 mm. ; breadth 1·4 mIn. 

Larva :-
18t instar. Head round, body cylindrical, horn straight, long,. 

bifid, the ar~s conical and each bearing a hair with a truncate
bulbous tip ; body-hairs elongate-conical, with truncate-
bulbous tips; horn covered densely with minute hairs; head 
and body honey-yellow, horn shining black, the base very 
shortly red. 

Final in8tar. Somewhat chrerocampine in shape. Head 
rounded-quadrate; true clypeus less than half length of head, 
apex acute, basal angles slightly rounded; false clypeus. 
forming a wide arch over apex of true clypeus, reaching to· 
one-half length of head; labrum more than one-third length 
of clypeus, the sides curving inwards; ligula longeI' than 
labrum, the lobes very broadly rounded, the sinus small,. 
rounded-triangular; eyes with 1, 2, 3 and 4 equidistant in 
a slight curve, 6 in line with 3 and 4, and 5 forming an equi
lateral triangle with 4 and 6. Surface of head dull and 
smooth. Body tapering somewhat sharply from segments 
5 to 2, rest of body nearly cylindrical; surface dull and 
smooth. Horn rising from a conical tumidity; long, stout, 
tapering evenly to a blunt tip, from the dorsal surface of which. 
projects a short conical tooth; basal half of horn slightly 
down-curved, distal half straight. 

Coloration.-Head grass-green; labrum green; ligula dulL 
violet; basal segment of antenna pale green, other segments. 
blood-red; mandible yello,v, tip dark reddish-brown; eyes· 
brown. Body green, dotted closely with yellow; a nar
row violet dorsal stripe, touched with black at the front 
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margins of segments 6 to 11; a pale yellow dorso-lateral 
stripe, starting at the middle of the hind margin of 7 and 
running to base of horn; broad, white, and sharply defined 
on 12, edged narrowly above by dark green or violet; 
very obscure yellowish-green oblique stripes on 4 and 5; 
a broad, white, sharply defined oblique stripe, finely veined 
with dark lilac, on 6, running back on to 7; a pure white 
oblique stripe on 11 and 12 meeting the dorso-Iateral stripe 
at a sharp angle on 12, the angle between the two stripes filled 
in "\lith ,vhite. Horn dark fuscous-violet, the conical point 
chestnut; legs white with a dark brown streak down the outer 
face of each segment; prolegs with base and shank green, 
ankle green tinged with violet, feet violet. Spiracles small, 
flush, brown with a dusky band across the middle and with 
a narrow, yellow rim. 

There is also a dark-coloured form in which the green 
ground-colour is replaced by hrown, with markings as in the 
green form. Length 70 mm.; breadth 12 mm.; horn 7 mm .. 

Pupa.-Slender in build; tongue-sheath projecting much 
frontad, the ventral surface of sheath concave basad; antenna 
about half length of wing-case, fore leg slightly shorter; 
a narrow coxal piece. Surface dull, superficially, transversely 
wrinkled on head, thorax; and' wing-case, sparsely pitted on 
abdomen; short, irregular ante-spiracular ridges on segment 9. 
Spiracle of 2 a narrow slit nearly covered by a narro,v, oblong,. 
transverse lobe projecting from the front margin of 3; remain
ing spiracles broadly oval, surface slightly convex, central 
slit with raised edges. Cremaster nearly oblong, with a small, 
conical tooth, directed outwards, at each lateral angle of the 
truncate tip; dorsal surface convex and pitted; ventral 
surface ,vith a deep median channel. Colour bone-yellow, 
tongue-sheath pinkish, abdomen suffused with pale violet
bro,VIl; a dark brown dorsal stripe on thorax becoming broad 
and greenish on abdomen; venter pale pinkish-yellow, with 
a brown interrupted central stripe; spiracles and cremaster 
black. Length 66 mm. ; breadth 13'5 mm. 

Habits.-Eggs laid singly on the underside of a leaf or· 
on a thorn of the food-plant, Carissa carandas Linn., and other 
plants of the genus, family Apocynaceoo. In the resting position 
the larva raises the head and anterior segments at a sharp 
angle with the rest of the body. The dorsum turns brown 
before pupation, which takes place in a rough cocoon on the 
surface of the ground. The moth rests with the wings held 
horizontal and the tip of the abdomen slightly upturned. 
The flight is rapid, and the moth comes to flowers before. 
dark, being also attracted by light. 
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f. bespera (Fabr.). (Fig. 84, imago). 
Sphinx hespera, Fabric·us, 1775, p.546 ,(Ind. or.). 
N ,ephele dUyma f. heapera, Roths. & Jord., 190.3, p. 554; Seitz, 

1929, p. 554:. 
Sp1t1:nx chiron, Cramer, 1777, p. 62, pJ. cxxxvii, fig. E (Coro

mandel). 
Perigonia obUteran8, Walker, 1864, p. 28 (N. Hindustan). 

Imago.~J~. Fore ,ving without silve -y spots" or only with 
.a minute dot .. 

Fig. 84. N ephele didyma f. hespera (Fabr.). 

Habits and early stages the same as ·n the case of N d,. f. 
4idyma. 

Genus GURELCA Kirby. (Fig. 85). 
Kirby, 1880,p. 330 ,(part;.); Roths. & J o:rd., 1903,p. 587; id., 

1907, p. 109 ,; Jordan, 1911, p . . 251 .. 

Genotype: hyas (Walk ). 
Imago.-- O'~.Very small, grey marked with brown and 

black; outer margin of fore "ring toothed, and costal margin 
-of hind wing broadly excised. "Genal process triangular, 
-obtuse, not reaching tip of pilifer.. Pal pus projecting, termin,s,l 
.surface tr"angular, almost quadrangular; scales laterally at 
apex; of first segment prolonged, forming a kind of fan; basal 
patch of sensory hairs of inner ,surface absent.. Eye strongly 
Jas e,d ; head cr,ested, the crest divide,d into two oarinoo which 
converge behind. Antenna, short, filiform in both sexes, 
.strongly compressed in (J, cylindrical in ~; end-segment 
short, conical. Spines of abdomen numerous, in several rows, 
all elt;ngate and weak; cS with expansible obtuse ,Y triangular 
.anal tuft, ~ with smaller truncate tuft. Merum of mid-coxa 
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not carinate ; all the tibire with some spines; paronychium 
with the ventral lobes obliterated; no comb on tarsi, hind 
tarsus with fe" T spines at base; spurs of mid-,tibia almost the 
same in lengt.h, long terminal 'One of hind tibia about as long 
.as third tarsal segment, or shorter ,about a third or a fourth 
Io~.ger tha:n t l e second terminal spur . Distal margin of fore 
wmg dentlculatc,mo e deeply sinuate behind Ml; &2 and Ml 
close together, l\f2 froln near middle of cell, costal margin of 
hind 'ving broadly excised, C incurved at the sinus, approach~ 
ing SC2; this on a short stalk " 'ith ,1; R2 from before centre 
-'Of cell, lo,ver angle of cell ,acute; D3 longer than D4. 

Fig. 85.-Gurel,ca Kirby. 
A,G. Jlyaa ,hya8 (Walk.); B, harpe; C, penis .. sbeath. D, a.1nontana, 

penis",sheath. 

"0'. Tenth tergite compressed, slender, simple, pointed; 
.sternite broad,triangular or truncate. Clasper without 
friction-scales. Penis-sheath ending in a dentate process. 

" ~. Vaginal plate triangular distall,Y, the 'distal edges 
some,vhat incrassate and more or less elevate; orifice free" 
(Roths. & Jord., 1903, p. ,587). 

Egg.- Broadly ovoid; surface shining; colour usually 
greenish. 

Larva .. -Macroglossine in shape, hom very variable in shape 
and length; Icolour very variable. . 

Pupa.-- No prQ),ecting tongue-sheath; surface smooth and 
.shining; colour yellowish, marked with d,ark ,stre pes, spots 
and bars .. 

Habits.-The food-plants belong to the family Rubia cere. 
In the resting position the head and anterior segments of the 
larva are raised at an angle of about 30° to the rest of the 
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body, the mouth-parts pointing frontad. The larvm are 
sluggish and move in a jerky manner. In the later instars 
they keep close to the ground, and when disturbed drop to
the ground and lie rigid. They feed mostly by night, and are 
very impatient of direct sunlight. Pupation takes place in 
a fairly compact cocoon either on the surface or among 
withered leaves of the food-plant, the cremastal hooks being 
entangled in a pad of silk. Bred specimens often make their 
cocoons' in the upper corners of their cage. In the resting 
position the wings of the moth are held slightly above the 
horizontal, the fore wing covering the hind wing except for 
the prominent lobes on each side of the excision of the costa. 
of the latter, which just appear; the head is bowed down, the 
thorax sharply raised, the tip of the abdomen bent sharply 
upwards. This attitude, togetht3r with the mottled colouring, 
makes the moth closely resemble a withered leaf. The moths. 
have a swift and jerky flight; they may be seen feeding in 
the morning and evening, and do not appear to be attracted 
by Jight. The sexes mate readily in captivity. There are 
several broods in the year. 

Bab. Wand E. HIMALAYAS and S. INDIA to China, Japan,. 
Java and the Philippines. Four Indian species and sub~ 
speCIes. 

Key to the Species. 

Imagines. 
1. Hind wing upperside with black border of 

even width. . . . 
Hind .wing upperside with black border 

narrowing behind . . . 
2. Lobes of costa of hind wing of equal width 

Lobes unequal, basal lobe wider than apical 
lobe . 

3. Border of hind wing sharply defined on 
inner side .. . 

Border not sharply defined on inner side, 
diffused on to disc 

LarvlE. 
1. Horn short or of medium length. . . . . 

Horn very long and thin, thickening basad 
and apicad, tip strongly bifid, each point 
again dividing into two; hairs on horn 
very long.. . 

2. Horn with pale ring beyond middle, tip 
bifid; subdorsal stripe continued on to 
segment 13 and then enclosing a rust-
brown dorsal patch .. .... . 

Horn without pale ring, not bifid, bearing 
black tubercles with short hairs. 

3. Horn dark brown, very thick at base; sub
dorsal stripe not cont.inued on to segment 
13 

[p.331 .. 
G. h. hyas (Walk.), 

2. [po 338 .. 
G. montana J ord., 

3. 
[po 336. 

G. h. himachala (But!.),. 
[p.334. 

G. masuriensis (But!.), 

2. 

[p.336 .. 
G. h. hi-lnachala (Butl), 

[po 338 .. 
G. montana Jord., 

3. 

[p.332 .. 
G. h. hyaa (Walk.), 
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Rom basal ha.lf brown, apical half dirty 
yellow with black tip; subdorsal stripe 
continued to anal flap 

Pupre. 
Cremaster shortly triangular, ending in 

a short sub cylindrical shaft branching 
into four irregularly disposerl branches, 
each branch ending in two slightly curved 
hooks .... .. 

Cremaster elongate-conical, ending in a 
simply pointed shaft . 

Cremaster shortly conical, ending in a short 
shaft bearing about 12 anchor-shaped 
hooklets 
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(p. 334. 
G. masuriensi8 (Butl.), 

[po 333 .. 
G. h. hyas ('Va.lk.), 

[po 335. 
G. 'lJUlsuriensis (Butl.), 

[(:autI.), p. 337. 
G. h. himachala 

110. Gurelca hyas hyas (Walle). (Fig. 85 A, imago, B, C, geni
talia; PI. X, fig. 8, larva: PI. XV, fig. 1, larva). 

Lophura hyas, Walker, 1856, p. 107 (Sylhet); Moore, 1865, p. 794 
(Bengal); Butler, 1877 A, p. 538, pI. xc, figs. 1, 2, 3 (1., p.) 
(Hong-Kong; Sylhet; Java); Swinhoe, 1886, p. 434 (Mhow). 

Gurelca hyas, Kirby, 1880, p. 330; Hampson, 1892, p. 110; 
Dudgeon, 1898, p. 417 (Sikkim; Bhutan; up to 5,000 ft.) ; 
Roths. & Jord., 1903, p. 588; Jordan, 1911, p. 2fll, t. 40 g ; 
Manson, 1921, p. 750. 

Gurelca hyas hya8, Seitz, 1929, p. 554. 
Perigonia macroglos8oides, Walker, 1866, p. 1851 (Darjiling). 
Gurelca macroglossoides, Hampson, 1892, p. 110. 

Imago.-&,~. Head, thorax and abdomen greyish-brown; 
collar and tegula outlined with reddish-brown; abdomen with 
some reddish-brown, lateral, segmental markings. Fore wing 
greyish-brolVIl, a black spot at base; two pale, indistinct, 
curved, antemedian lines; a grey streak on discocellulars 
with a dark, reddish-brown patch on each side of it; two 
highly angulate postmedian lines with a pale line between 
them from Ml to inner margin, and a reddish-brown streak 
below R3; a reddish-brown mark on inner margin before 
tornal angle, a curved submarginal line and a subtriangular 
dark marginal patch below apex. Hind ,ving yellow with 
an annular spot on the discocellulars; a broad, black marginal 
band of even width along outer margin. Underside of both 
wings ochreous, much marbled and suffused with brown and 
reddish-brown; mnd wing yellow with a broad, irregular, 
greyish-brown marginal band. Expanse: 38-40 mm. 

(J. Tenth tergite carinate above in middle; sternite trapezi
form, truncate, feebly impressed mesially on underside, 
edges only stronger chitinized. Harpe (fig. 85 B) broadly 
spatulate, curving upwards at end. Penis-sheath (fig. 85 C) 
with an apical process which projects obliquely distad anA is. 
dentate at the ventral edge. 
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~. Distal edge of vaginal plate very slightly raised; orifice 
proximal. 

Bab. Throughout INDIA and BURMA, in China, Malaya and 
the Philippines. We have bred the species in the E. Himalayas 
.and S. India, Fellowes-Manson in Burma, and Mell in S. China. 
It is common in the E. Himalayas during the monsoon, but 
in S. India is more common during the dry months. 

Egg.-Pale yellowish-green when first laid; as the young 
larva develops two zones of red appear, representing the 
-dorso-Iateral stripes. Length 1·4 mm. ; breadth 1·2 mm. 

Larva :-
1st instar. Head rounded-quadrate, body cylindrical and 

-of the same diameter as head; horn thick at base, tip truncate 
with a small setiferous tubercle at each corner of the truncation; 
the main hairs bifid on head and trifid on body; hair-like 
tubercles on horn. Head and body pale honey-yellow; 
a broad, red, dorso-Iateral stripe from segment 3 to base of 
horn; soon after hatching this stripe becomes violet and the 
dorsum greyish; horn black. 2nd instar. Main hairs now 
-simple; head greenish with a dark stripe separating face 
from cheek; body pale green, dorsum greyish; a narrow, 
,dark, dorsal stripe expanding into a circular patch at segment 
margins; a pale dorso-Iateral st.ripe with a purplish suffusion 
below it on each segment. 3rd instar. Head brown, body 
grey marbled with brown; paler coloured diagonal stripes 
on segments 5 to 11; a pale orange triangular patch below 
each oblique stripe except on 8 and 9. 4th instar. Body 
tapering slightly from segment 5 frontad; horn tapering 
--evenly to a truncate tip; head greyish-'vhite with a white 
stripe separating face from cheek; body greyish-bro,vn with 
a pink tinge; a white dorso-Iateral stripe on 2 to 4; whitish 
oblique stripes on 5 to II, edged above with fuscous, and 
with orange patches belo\v them as in the 3rd instar; horn 
black above, yello,v belo,v, with black tubercles. 

5th instar. Head nearly oval in shape; true clypeus 
-elongate triangular, one-half length of head, a small shining 
tubercle at each basal angle; apex of false clypeus narrowly 
rounded and reaching to three-quarters the length of head; 
labrum one-third length of clypeus and twice as broad as 
long, hind margin curved strongly backwards, front margin 
:straight; ligula kidney-shaped, longer than but of the same 
width as labrum; eyes with 2, 3, 4 and 6 in a nearly straight 
line, the line joining 1 and 2 forming an angle of about 1200 

with that line; 1 and 2 and 4 and 6 over one eye-diameter 
apart, 2 and 3 and 3 and 4 about one diameter apart, 5 about 
one diameter from 4 and more than one diameter from 6. 
Surface of head dull, covered with minute decumbent hairs. 
Body tapering slightly from segment 5 frontad; surface dull, 
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covered with minute decumbent hairs; horn covered with 
small tubercles of Dledium length, stout at base, tapering 
evenly to a blunt point, the distal third strongly up-curved. 

Coloration.-Head dusky-brown; hairs black; a pale buff 
stripe separating face from cheek; false clypeus edged narrowly 
with white; antenna ,vhite, basal segment with a pink patch 
on outer face, end-segment tinged with pink; mandible 
black; eyes black. Body very variable in ground-colour 
and markings; the ground-colour may be greenish, greyish, 
yellowish or brown; a transverse, chain-like row of white 
dofs, each dot surrounded with chocolate and bearing a white 
decumbent hair, on each secondary ring; in one common 
form the ground-colour is grey marbled with brown; dorsum 
suffused ",ith fuscous; a dorso-Iateral stripe, narrow and 
,vhite on segments 2 to 4, broad and yellow on 11 and 12 
to base of horn; 2 to 5 below the dorso-Iateral stripe, 12 below 
the oblique stripe and the whole of 13 and 14 dark chocolate; 
whitish oblique stripes on 5 to 11 ; a triangular dark chocolate 
patch belo,v the oblique stripe on each of 6, 7; 10 and 11, 
but these patches sometimes orange as in the 4th instar. 
Horn dusky-brown, the tubercles shining black, the hairs 
white; venter chocolate; legs chocolate dotted "rith white, 
end-segment pale yellow; prolegs chocolate dotted with 
white. Spiracles oval, flush, \vhite, edged narrowly with black, 
and a dark, transverse, central smudge. Length 50 mm. ; 
breadth 7·5 mm. ; horn 7 mm. 

Pupa.-Elongate-ovoid, head bluntly rounded and of less 
diameter than body; segments 12, 13 and 14 form together 
an equilateral cone; antenna shorter than fore leg; a narrow 
coxal piece. 'Surface shining; head and thorax very super
ficially lined like cracked lacquer; abdomen shallowly, 
sparsely pitted with small pits; sculpturing on segment 4 
consisting of a raised, subdorsal, elongate, transverse marking; 
eight very narrow, parallel, low ante-spiracular ridges on 
segment 9. Spiracle of 2 a narro,v slit covered by a narrow 
transverse curved lobe projecting from the front margin 
of 3; other spiracles oval, slightly convex, with a coarse 
central slit. Cremaster triangular, very short, with a short 
sub cylindrical shaft branching into four very short, irregularly 
disposed branches, each branch ending in two slightly curved 
hooks. Colour very pale bone-yellow; head and thorax 
so suffused ,vith light fuscous that the ground-colour appears. 
only as irregular lines; ,ving-case fuscous, the veins only of 
ground-colour; tongue, -antenna and legs transversely barred 
with fuscous; a trapeze formed of four black spots on dorsum 
of head; a lateral black spot on 2; thorax with a SIPjtll, 
black, subdorsal spot and a longitudinal, dorso-Iateral series 
of three black spots; abdomen with a black, broken, dorsal 
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stripe; a broad, transverse, fuscous band along hind margin 
of 5, 6, 7 and 11; hind bevels of 8, 9 and 10 fuscous; coxal 
piece, sculpturing on 4, spiracles and shaft of cremaster black, 
except for the hooks, which are chestnut. Length 25 mm. ; 
breadth 8 mm. 

Habits.-In S. India the food-plants are Morinda tinctoria 
Roxb., and]lf citrifolia Linn., in the E. Himalayas PEl3deria 
fretida Linn., all of the family Rubiacere. The eggs are fre
quently parasit.ized by minute wasps, as many as three wasps 

.emerging from one egg. 

Ill .. Gurelca masuriensis (Butl.). (Pl. X, fig. 7, larva; Pl. XV, 
fig. 2, larva). 

Lophura masuriensis, Butler, 1875, p. 244, pI. xxxvi, fig. 3 (Masuri). 
Gurelca masuriensis, Swinhoe, 1892, p. 8; Hampson, 1892, p. 110; 

Jordan, 1929, p. 88. 
G-urelca masuriensis masuriensis, Roths. & J ord., 1903, p. 589; 

Jordan, 1911, p. 251; Seitz, 1929, p. 554 (partim). 
Lophura erebina, Butler, 1875, p. 621 (N.W. India). 
Gurelca hyas, Hampson (non Walk.), 1892, p. 110, fig. 65 (<3'). 

Imago.-c!~. Greyer tp.an G. hi'tnachala; anal lobe of fore 
wing shorter, the hind margin not quite so deeply excised 
as in himachala; black border of hind wing narro,ving behind, 
not sharply defined on inner side, diffused on to di~c; the 
yellow area paler, particularly on underside. Expanse: 
3 42-48 mm., ~ 50 mm. 

~. Anal tergite more compressed than in himachala, sternite 
less broad and more gradually narrowed to a point. Harpe 
spatulate, concave on upperside, apical margin incised or 

. emarginate above middle, proximally of the apical dilated 
portion a low obliquely transverse ridge. The apical armature 
of penis-sheath consists of a prominent non-dentate ridge 
which ends at both sides ,vith a sharp hook p.ointing frontad. 

Hab. W HIMALAYAS (Mussooree; Simla; Bukloh). Moths 
are rare in collections, but larvoo are fairly common at an 

. elevation of about 6,000 feet during the monsoon months. 
They "rere first discovered by Col. J. D. Campbell, D.S.O., 
in Mussooree in 1926. The larva figured by Butler with 
a very long filiforln horn is presumably that of himachala. 

Egg.-Pale yellowish-green. 
Larva :-
1st instar. Horn shurt, straight, bifid, a long bristle 011 each 

point; long simple hairs on head, bifid hairs on segments 2 
fl.nd 3 and trifid hairs on remaining segments, short simple 
hairs on horn; head and body at first very pale yellowish
green; a broad pale brown dorsal stripe and a broken pale brown 
I atc;r al stripe; after twenty-four hours head pale green; 
dorsum of body dark green dotted ,\lith white; rest of body 
pale green; a whitish subdorsal stripe; horn black, all the 
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hairs black. 2nd instar. Hairs on body very short; head 
green; body bluish-green dotted with white; a pale brown 
dorsal stripe and a whitish subdorsal stripe from segment 2 
to base of horn; very pale brown oblique stripes; horn black; 
spiracles black ringed with white. 3rd instar. Horn of medium 
length; oblique stripes white; horn black with base purple. 
4th instar. Head green dotted with paler green; a yellowish 
.stripe separating face from cheek; dorsum of body dark green, 
lateral area paler green; a transverse row of small white 
tubercles along each division of each segment; a broad white 
subdorsal stripe from segment 2 to base of horn; seven 
whitish oblique stripes; horn straight, of medium length, 
basal half purple, distal half ,vhite with a black tip, the ,vhole 
covered with black tubercles; spiracles black; in some 
individuals there are irregular purplish-brown spots above the 
oblique stripes. 

5th. instar. Horn of medium length, thick at base, tapering 
abruptly to a sharp point, straight or cu!ved slightly upwards 
and held nearly vertical. Surface dull and smooth except for 
the horn, which js covered ,vith small tubercles. 

Colour variable: in the green form head dark green dotted 
with white; a yello,vish stripe, edged sometimes with pale 
brown, separating face from cheek. Body pale green in dorsa] 
area, bright apple-green in lateral area; a transverse row of 
pale yello,v dots along each secondary ring; a whitish, sharply 
defined subdorsal stripe on segments 2 to 6; seven sharply 
defined, white oblique stripes, that on 5 narrower than the 
rest, all edged above with irregular-shaped bro,V11 pa.tches 
variab1e in size; irregular markings of dark bro\vn on dorsum. 
Horn: basal half brown above, reddish below, distal half 
dirty yellow with b]ack tip, the tubercles black; legs pale red; 
prolegs, claspers and venter brown. Spiracles black, the 
·dunlbbell-shaped central slit \vhite. 

In the dark-coloured form (PI. X, fig. 7) the whole of the 
green areas are brown, and there are other forms interme
diate bet,veen the green and the dark-coloured forms. Length 
50 mm.; breadth 8 mm. ; horn 5 mm. 

Pupa.-Cremaster elongate-conical, ending in a simply 
pointed shaft. Head, thorax and "ring-case very pale ochreous, 
·dorsum spotted ,vith dark bro,vn, the lateral and ventral 
surfaces closely, transversely barred ,vith dark brown; abdo
men ochreous; a broad black transverse band on the hind 
edge of each segment running right round the body; broken 
dark brown transverse bars in the dorsal area turning to dots 
in the lateral and ventral areas; spiracles and cremaster 
black. Length 25 rom.; breadth 8 mm. I 

Habit8.-Food-plant: Leptodermis lanceolata Wall., family 
Rubiacere. 
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112. Gurelca himachala himachala (But!.). (Fig. 86, 6' holo-· 
type; PI. XV,fig. ,3, larva). 

Lophura himachala, Butler, 1875, p. 621 (N.E. Himalayas). 
GUl"elca hirnachala himachala,J ordan, 1929, 'po 88. 
Gureica ma8Urien8i8 mQ.8Uriemis, Roths. & Jord. (non Butt),. 

1'903, p. 589; ,Jordan, 1911, p. 251; Seitz, 1929, p.554 (partiml. 

Imago.-~~. Darker than masurieruJis, anal lobe of fore 
wing longer, the hind margin more deeply excised than in 
that species; black border of hindwin,g narrower anteriorly 
and then much more sharply defined than in masuriensis. 
Expanse: 0',48 mm. 

~. An,al tergite less compressed than in masuriensi8, sternite· 
broader and more sharply narrowed to a point. Harpe. 
with a basal process which is hollow, open above, the distal 
part of harpe raised to a ainu,ate ridge; above this a hairy 
process on t,he clasper. Penis .. sheath with a long ,flat process" 
curving proximad round the sheath and lying fiat on it,. 
the proximal edge of this process 'with vestigial denticulations. 

Fig. 86.-Gurclca himachala hi1nachala (But!.), ~ holotype. 

Hab. ,E. HIMALAYAS to China and Jap,an. We have bred 
the subspecies in the Khasi Hills at an elevation of ab,out. 
5,000 feet. The larv83 are fairly common during the monsoon, 
but not so common as those of hyas, with which they ,are 
sometimes associated on the same plant. 

Larva:-
Final instar. Head nearly oval; true clypeus narrow,. 

about one-half length of head, basal ,a.ngle,s .hardly rounded; 
fa se clypeus narrow, its apex forming a gothic arch over 
apex of true clypeu:s; labrum one-half length of and 
slightly broader than clypeus; ligula narrow kidney .. shaped; 
m,andible "rith the cutting-,edge toothed; eyes with 1 ,and 2 
forming an angle of about 1200 'with 3, 4 and 6, which are· 
in a straight line; 1, 2 and 3 about one eye .. diameter apart, 
4 slightly further from 3 '; 6 two diamet'ers from 4; 5 forming' 
an equilateral triangle with ,4 and 6; ey,e 3 larger than the rest. 
Surface of head dull and set with short, curved" translucent 
ha~s, each rising from a minute tubercle. Body dull and 
smooth. Horn very long, fairly thick at base:, tapering gently 
to be,yond middle and ,then thickening gently, tip strongly 
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-bifid, each arm ending in two points, each of which bears 
a seta; the basal half of the horn straight and held normally 
horizontal, the distal .half strongly up-curved; surface covered 
with very regularly placed, small tubercles, each bearing 
a long and strong seta. 

Colour of head very variable, green, yellow, grey or brown . 
. A. dark bro,vn stripe separating face from cheek. Body 
equally variable in ground-colour; a yellow dorso-Iateral 
stripe from segment 2 to base of horn, sharply defined above 
by bro,VIl, very narro,vJy on 2 to 6, more broadly on remaining 
segments; 2 and 3 suffused with dark bro"\\rrl below this stripe, 
and 4 "ith a smaller patch of dark brown not reaching the 
subdorsal stripe; the hind portion of 7 and most of 8 suffused 
"ith dark bro"Tfl belo\v the dorso-lateral stripe and also above it 
nearly to the dorsum, the stripe represented on 8 by a line of 
yeIlo,Y spots; ,vhitish oblique stripes, sharply defined on 
5 to 7, wanting on 8 and less sharply defined on 9 to 11, an 
stopping at the dorso-Iateral stripe and edged above to a greater 
or lesser extent by dark brown; the dark brown colour may 
spread on to the dorsum of 7 to 11 as a diamond-shaped mark 
on each seglnent. Horn smoky-black, the tubercles black; 
legs flesh-colour; prolegs, anal Hap and claspers dark brown. 
Spiracles "rhite \yith a broad dark brown band across the 
middle. Length 50 mm.; breadth 7 mm.; horn 18 mm. 

Pupa.-Stoutish in build; head long, rounded in front; 
shoulders prominent; antenna shorter than fore leg; a ,vell
developed coxal piece. Surface shining; head with vertex and 
also thorax superficially, transversely, irregularly lined; wing
case smooth, abdomen smoot.h except for very superficial 
transverse folds and pits; very small erect hairs on frons and 
a.round spiracles; sculpturing on seglnent 4: consisting of HI 

small transverse subdorsal ,veal just behind the front margin ; 
a slnall pit above and behind the spiracle of 6; the spiracles 
of 9, 10 and 11 situated on the hind face of a ridge running 
round the front lnargins of those segments, segnlent 9 ,vith 
small, irregular, ante-spiracular ridges. Spiracle of 2 covered 
by a rounded lobe projecting from the front margin of 3, its 
front edge raised; remaining spiracles broadly oval, edges of 
central slit raised; cremaster short, conical, ending in a short, 
stout, cylindrical shaft bearing about twelve very short
stemmed anchor-shaped hooklets. Colour ochreous; head, 
tongue, ,ving-case, legs, antenna and thorax with regular 
transverse bars of leaden colour; hind bevels of segmentH 
8, 9 and 10 deep chestnut.; sculpturing on 4, pit on 6, 
spiracles and shaft of cremaster black, with the spiracles 
lying on black patches. Length 25 mnl.; breadth 8 mm. 

Habits.-Food-plant: PEEderiafmtida Linn., family Rubiac~oo, 
,vhich is also the food,-plant of hyas. The long horn is nloved 
freely in a vertical plane ,yhen the larva is ,valking. 

VOL. V. Z 
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113. Gurelca montana Jord. (Fig. 85 D, genitalia). 
Gurelca montana, Jordan, 1915, p. 289 (6', Tibet). 

Imago.-3. Upperside of body and fore wing silky ashen. 
grey, ,vithout the reddish-brown markings of other species. 
Fore wing with a short, dark, subbasal band bordered on the 
outer side ,vith white; a dark oblique band from costa towards 
tornal angle, also bordered on the outer side with white, 
reaching R3. Hind wing: the blackish-brown border less 
sharply defined than in himachala, strongly broadened at 
costa where its inner margin reaches the proximal end of the 
apical lobe; apical lobe ashy-bluish, bordered black proxi
mally. Underside: fore wing dark brown as far as the post
discalline at inner angle, the postmedian line thin, brownish
yellow in fresh specimens and ivory-yellow in old ones. Hind 
wing ashy greyish-bro,vn, anal area pale straw-colour. Distal 
margin of fore wing more deeply emarginate uuder Rl than in 
the other species; inner margin also deeply emarginate before 
tornal angle; costa of hind wing deeply emarginate. Length 
of fore wing 19·5 mm.; width of fore wing 7·3 mm. 

Bab. E. HIMALAYAS and China. Mell has bred the species 
in S. China, where the moth appears to be fairly common from 
July to October on grassy slopes at an elevation of about 
2,000 to 2,400 feet. 

Larva:-
Final instar. Horn of medium length, slightly up-curved, 

tip broadly bifid. 
Coloration.-Head green with a ,vhite stripe separating 

face from cheek. Body green with a whitish subdorsal stripe 
from segment 2 to base of horn and thence on to 13, enclosing 
a rust-brown dorsal patch behind horn; pale oblique stripes; 
the angles formed by the junction of the oblique stripes with 
the subdorsal stripe filled in with rusty-red, and the subdorsal 
stripe edged above with rusty-red near these junctions; 
horn· slate-colour with a pale ring beyond the middle; true 
legs reddish; venter rust-brown on 2 to 4. Spiracles black 
"rith a ,vhite, dumbbell-shaped central slit. 

Habits.-Food-plant: Pmderia tomentosa Bl., family Rubi. 
acere, in China. 

Genus SPHINGONJEPIOPSIS Wallengren. 
Wallengren, 1858, p. 138; Roths. & Jord., 1903, p. 590; id., 

1907, p. 110; Jordan, 1911, p. 251. 

Genotype: nanum (Boisd.). 
lmago.-" 3~. A near relative of Gurelca. Palpus rough

scaled, first segnlent ,vith lateral apical fan as in Gurelca. 
Antenna dentate or pectinate in 0', simple and clubbed in ~; 
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end-segment very short. Eye lashed. Head with scaling 
raised to a large tuft. Spines of abdomen very weak. Merum 
of mid-coxa not angulate behind; tibire with some long 
spines; spurs of mid-tibia of nearly the same length; mid
tarsus with basal comb, hind tarsus with few basal spines; 
paronychium with the lateral lobes very small, the ventral 
ones absent; tarsi long. Distal margin of fore wing irregular,. 
1\12 at apical third of cell, Ml and R3 close together; costal 
margin of hind \ving nearly straight, convex near base, Ml 
und M2 close together, some distance from angle of cell, 
D2 and D3 straight, lo\ver angle of cell not acuminate. 

" 3. Tenth tergite elongate-triangular, apex more or less 
rounded-truncate; sternite either strongly chitinized, with 
the upperside transverseiy ribbed distally, or short, broad, 
membranaceous. Clasper without friction~scales; harpe 
different in the various species. Penis-sheath without or with 
apical process. 

" ~. Vaginal plate triangular, apical edge projecting" 
(Roths. & Jord., 1903, p. 590). 

Bab. South Russia to the Malay Peninsula and Madagascar. 
One Indian species. Early stages described under that species. 

114. Sphingonrepiopsis pumilio (Boisd.). (Fig. 87, genitalia). 
Lophura pumilio, Boisduval, 1875, p. 311 (Sylhet). 
Sphingonrepiopsis pumilio, Roths. & J ord., 1903, p. 592; Mell, 

1922, p. 245, pI. viii, fig. 12 (larva), pI. xiii, figs. 42, 43, pI. xviii, 
fig. 19 (pupa); Seitz, 1929, p. 555, t. 64 d. 

Lophura pU8illa, Butler, 1875, p. 244 (Sylhet); Moore, 1884, 
p. 234 (Cachar); Hampson, 1892, p. Ill. 

Lophura minima, Butler, 1876, p. 310, pI. xxii, fig. 4 (Ayerpanas, 
Malacca). 

lmago.-3~. Similar in colouring and shape to Gurelca 
hyas, but differs in having a black spot at end of cell of fore 

Fig. 87.-Sphingonrepiopsis pumilio (Boisd.), clasper and harpe. 

wing and a broad, oblique, dark band from costa beyond 
cell to middle of inner margin. Hind wing with reddish
brown border of nearly even width. Underside of fore wing 
with marginal band narrow at tornus; hind wing with median 
and postmedian curved lines; no border., Expanse: 3 
27 mm., ~ 31 mm. 

~. Tenth tergite compressed, sharply pointed; sternfte 
also pointed. Clasper (fig. 87) strongly narrowed in apical 

z2 
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half, almost pointed, longitudinally grooved along dorsal edge ; 
harpe broad, densely beset with long spines distally, these 
spines flat upon the harpe except some near the apex. Penis
sheath without armature, or with short transverse subapical 
ridge, bent proximad. 

Bab. E. HIMALAYAS, China and Malaya. We have bred 
the species in the Khasi Hills at an elevation of about 5,000 feet. 
The larvre are very rare in some seasons, but in one season 
were extremely common. 

Larva :-
Final instaTe Head nearly round; true clypeus more than 

half length of head, apex narrowly rounded, basal angles not 
rounded; false clypeus forming a gothic arch over apex of 
true clypeus, apex nearly reaching vertex of head; labrum 
about one-third length of true clypeus; ligula kidney-shaped; 
mandible "rith the cutting-edge toothed; eyes arranged in rather 
an unusual manner, with 2, 3, 4 and 6 in a straight line, about 
one eye-diameter apart; 1 slightly outside this line, 5 slightly 
further back than 4 and just over one diameter from 4, 1 being 
the same distance from 2 as 5 is from 4. Surface of head dull 
and smooth; labrum minutely, longitudinally lined. Body 
dull and smooth, nearly cylindrical, tapering very slightly 
from segment 5 frontad. Horn short, straight, thick at base, 
.and tapering evenly and sharply to a blunt point; covered 
with small tubercles directed distad. 

Colour very variable. Head and body may be green, 
.yellowish-green or greyish-yellow in the pale-coloured forms; 
reddish, chocolate or very deep brown in the dark-coloured 
forms; in the pale-coloured forms the head is immaculate; 
body with a more or less distinct, reddish-brown dorsa-lateral 
.stripe Widening into dorsal patches on the posterior half of 
the body; a broad, ,vell-defined, white subspiracular stripe 
from segment 2 to 14; a transverse row of white dots along 
.each secondary ring. In the dark-coloured forms the head has 
a pale stripe from vertex to base of antenna; the body has 
the ",hite subspiracular stripe and sometimes a black dorsal 
.stripe "rith a pale stripe on each side of it on segments 2 and 3 ; 
venter paler. Spiracles white with a black or dark-coloured 
band across the middle, and a narrow, raised, black rim. 
Length 40 mm.; breadth 6 mm.; horn 6 mm. 

Pupa.-Stout. in build, head narro,ving frontad and then 
rounded; antenna slightly longer than fore leg; a large 
coxal piece. Surface shining; head, thorax and wing-case 
very superficially, irregularly lined; abdomen sparsely, coarsely 
pitted; segment 9 ,vith nine parallel ante-spiracular ridges. 
Blliracle of 2 a narrow slit, the front margin of 3 slightly 
thickened behind it.; other spiracles oval, flush. Cremaster 
.a short cone with a blunt tip. Colour honey' -yello'Ur ; head 
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and thorax broadly barred with black; legs, antenna and each 
half of tongue outlined black; wing-case suffused with black, 
leaving the veins narrowly yellow; each segment outlined_ 
thickly with black; t\VO black transverse bars on each abdominal 
segment; front bevels of segments 8 to 10 ochreous, hind. 
bevels black; spiracles and cremaster black. Length 20 mm. ; 
breadth 6 n1n1. 

Habits.-In the Khasi Hills the food-plant is Hedyotis 
uncinella, Hk. & Arn., family Rubiacere, but Mell gives 
Galium Linn. and Oldenlandia Linn., of the same family, as 
the food-plants in China. Pupation takes place in a rough 
cocoon on the surface, and in captivity among leaves of the 
food-plant or in the upper corners of the box in \vhich they are 
kept. The moth rests in the same attitude as species of 
Gurelca. 

Genus EURYPTERYX Felder. (Fig. 88). 
Felder, 1874, t. 74; Boisduval, 1875, p. 46; Roths. & Jord., 1903, 

p. 593; id., 1907, p. Ill. 

Genotype: molucca Feld. 
lmago.-" d~' Genal process very large, reaching tip of 

pilifer. Eye slightly lashed. Head feebly crested. Palpus 

Fig. 88.-Eurypteryx Feld. Genitalia. 

A, E. bhaga (Moore), lOth segment, lateral view; B, harpe; 0, penis
sheath, dorsal vie\v; D, penis-sheath, ventral view. 

large, prominent, second segment longer than first, nearly 
as broad as long. Antenna long, setiform, compressed and 
grooved, and furnished ,vith fasciculate seriate cilia in 
both sexes; hook long and gradual; end-segment conical, 
not prolonged into a filamentous process. Abdomen conical, 
ending in a fan-tail ,vhich is truncate or triangulate; spines 
elongate, rather strongly chitinized. Meruln of mid-coxa 
angulate; tibire simple, spurs unequal, long terminal one of 
hind tibia less than half the first tarsal segment, this equal 
to segments 2 to 4; mid-tarsus with moderate comb. Wings 
entire; apex of fore wing produced, hind margin deeply 
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sinuate, D3 shorter than D4; R2 of hind wing in or before 
centre, D3 longer than D4. 

" ~. Tenth segment simple (fig. 88 A); tergite densely 
hirsute, not. compressed, slightly curved, apex rounded; 
st.ernit.e almost as long as tergite, much broader, compressed, 
-curved, higher than broad, apex transversely ribbed. Clasper 
broad, dorsal and ventral margin convex; a patch of slender 
friction-scales; harpe small. Penis-sheath peculiar; a very 
large flap covers the apex of the sheath dorsally, armed with 
two or more long teeth at the edge; this flap is connected with 
the sheath by a short subcylindrical stalk, and breaks easily 
off; beneath the flap the sheath is dilated at the left side, 
.subglobiform, and armed with short conical teeth. 

" ~. Vaginal plate narro,v at end; orifice large, edges 
raised" (Roths. & Jord., 1903, p. 593). 

Hab. Oriental Region. One Indian subspecies. Early 
st.ages not known. 

115. Eurypteryx bhaga bhaga (Moore). (Fig. 88 A-D, 
genitalia) . 

Darapsa bhaga, Moore, 1865, p. 794 (N.E. Bengal). 
Daphnis bhaga, Butler, 1877 A, p. 573; Cotes & Swinhoe, 1887, 

p. 22 (Sikkim); Hampson, 1892, p. 96 (Sikkim; N.E. Bengal; 
Singapore); Swinhoe, 1892, p. 24; id., 1894, p. 150 (Shillong ; 
Cherrapunji); Dudgeon, 1898, p. 415 (Sikkim; Bhutan, 
3,000 ft.). 

Eurypteryx bhaga bhaga, R·oths. & J ord., 1903, p. 594; Seitz, 1929, 
p. 555, t. 63 e. 

Jmago.-o~. Colouring like that of Deilephila hypothous 
and D. placida; head, thorax and abdomen uniform brown 
except for a dark, triangular dorsal patch on each of the last 
t,vo segments of abdomen. Fore wing deeply excised below 
apex; the deep bro,VIl discal area not extended to subcostal 
fork; antemedian band with an obvious pale proximal border
line; a dark postmedian patch with angulate outer edge; 
a curved line across apex as ,veIl as an oblique line; apex of 
hind wing evenly rounded, feebly pointed at 802, uniform 
dark brown with a pale s.ubmarginal line near anal angle. 
Underside: fore 'ving with a pair of rather heavy discallines, 
the interspace between them more or less filled in with brown ; 
grey submarginal area rather ,vell defined proximally by a brown 
line. Expanse: 82-84 mnl. 

o. Harpe truncate (fig. 88 B); dorsal Dlargin of clasper 
st.rongly convex. Penis-sheath (fig. 88 C, D): lobe with long 
slender teeth all round; globose dentate part of sheath large. 

~. Antenna little thinner than that of ~. 
Hab. E. HIMALAYAS (Bhutan; 8ikkim; Khasi Hills) and 

l\Ialaya. Rare, and early stages not known. 
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Genus RHODOSOMA Butler. (Fig. 89). 
Butler, 1877 .4., p. 534; Roths. & Jord., 1903, p. 601; id., 1907, 

p. 113. 

,Genot}-pc : tr,iopU8 (,,"Vest.,r.). 
I1na{Jo.-H J~. Genal process large, triangu ar, reaching tip 

of pilifer. Head ,vith an indication of a mesIal crest, smoothly 
scnled like t.horax and abdomen. Eye lashed. Palpus broad but 
rather short, obtuse, resembling the palpus of Macroglo88um, 
.but not pointed. Antenna long and slender, setiform, cylindri
en,} in ~, hook gradually cu.rved; end .. segment short, conical. 
"it.h a number of long bristles, llot produced into a fi amentous 
process. Abdolnen flattened, stumpy, appearing truncate, 
segnlcnts short, especially the last ones, sternites emarginate ; 
spines fiat, very strong on tergites and sternites, those of the 
first ro"r about ha,lf a long again as broad, rounded, this 
arnlature approaching tha,t of JIacroglo88um. Merum of mid ... 
coxa not anguJaite or ea.rinn.te; t.ibia~ simple, spurs unequal, 

A. 

Fig. 89.~Rhodosom,a Butt 
A, R. triopus (\Vest\v.); B, penis .. sheath. 

longer terminal one of hind tibia less than ha f the first tarsal 
segment; this as long as segments 2 to 4 together; hind tarsus 
\vith ,addition,al externo-lateral spines; spines of comb of 
mid-tarsus slightly prolonged, stout; pulvillus and parony
chium normal. Wings entire; hind \ving short, cell about half 
as long again as apically broad, cross-veins oblique, R2 before 
centre, R3 and Ml almost from a point. 

" ~. Tenth segment elongate, slender, tergite scarcely 
curved, ,apex rounded; sternite a little broader than tergite 
and some\vhat shorter, "ith ,almost parallel sides,apex 
rounded, the apical edge curved a little up\vards and 
appearing feebly sinuate in distal aspect. Clasper little curved, 
apex rounded, no friction-scales; harpe of same type aUs in . 
Beth.era and Oizara, the process nearly as broad as in Gizara 
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8culpta, its ven.tral margin, which is bent upwards, serrate. 
Penis-sheath (fig. 89 B) ending in a long, pointed, curved 
process. 

" ~. Vaginal plate narrowed at end; orifice covered by 
a prominent proximal ridge, which is sinuate in middle ,,. 
(Roths. & Jord., 1903, p. 601). 

Bab. E. HIMALAYAS and S. China. One species, R. triopus. 
For the early stages see under that species. 

116. Rhodosoma triopus (Westw.). (Fig. 89 A, imago). 
Macroglossa triopus, Westwood, 1848, p. 14, pI. vi, fig. 4 (Assam~ 

~). 
Rhodosoma triopus, Hampson, 1892~ p. 122, fig. 71 (~); Dudgeon,. 

1898, p. 419 (Sikkim; Bhutan); Roths. & Jord., 1903, p. 601; 
Mell, 1922, p. 250, pI. viii, figs. 5, 6, pI. xiii, fig. 39, pI. xviii, 
fig. 22 (pupa), pl. xxx, fig. 8 (larva); Seitz, 1929, p. 556, t. 64 e. 

lmago.-J'Q. Bee-shaped, and of peculiar appearance. 
Head and thorax olive.green or fulvous, ,vith t.wo creamy .. 
white stripes on metanotum; abdomen black, "ith crimson 
lateral bands on segments 2 to 5, that on 4 the largest, fulvous 
dorsal and lateral spots on 5 to 8; short lateral tufts ochraceous
yellow, anal tufts black. Fore wing brownish-black crossed 
by t.hree antemedian, out,vardly oblique black bands; a large, 
white, semivitreous, quadrate spot beyond the discocellulars ; 
postmedian, submarginal and marginal black bands. Hind 
wing black, ,,,ith a large white patch on costa before apex; 
some fulvous postlnedian specks on the veins; anal angle 
with a crimson and ,vhite patch. U nders1:de of thorax fulvous ; 
abdomen red, with four pairs of black spots; fore 'ving suffused 
with reddish-bro,vn; hind wing red, with median and post
median black lines. Expanse: 64-78 mm. 

Bab. E. HIMALAYAS (Sikkim; Bhutan; Assam) and 
S. China, where Mell has bred the species. Larvoo were found 
in deep, shady ravines. 

Egg.-Broadly ovoid; surface smooth and shining; colour 
pale grass·green; size larger tha,n t.hose of M acroglo88um 
and Oephonudes. 

Larva :-
Final instar. Head round, surface snlooth. Body tapering 

sharply frontad fron1 segment 5; horn long, stout, laterally 
compressed, ending in a sharp point, basal half gently up
curved, distal half gently do"rn-curved. Surface of body dull 
and slnooth except for four small tubercles on the front half 
of each of segments 6 to II, on the dorso-Iateral stripe, those 
on 7 and 8 larger than the rest; horn ,vith tubercles on dorsal 
an<i ventral surface. 

Coloration.-Head green, with a ,vhite stripe. separating 
face from cheek. Body pale green, the divisions bet"reen 
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the secondary rings white;· an indistinct dark green dorsal 
s~ripe; a whit.e dorso-Iateral stripe, clearly defined on 2 to 4, 
faint on 5 to 11, and with white tubercles on 6 to 11, edged 
above with dark green on these segments; bluish-white 
oblique stripes, clearest on 7 to 9; horn bluish-green with 
a small, triangular, bluish latera-basal patch, the tubercles 
green; true legs pale flesh-colour, outer faces red; shanks 
of prolegs dull terra-cotta. Spiracles pure white with a broad 
transverse brick-red band across the middle of all except 
those on segments 11 and 12, which are immaculate white· 
and t,vice as large as the rest. Length 70 mm.; breadth 
11 mm.; horn 14 mm. 

Pupa.-\r ery like that of Cizara 8culpta in shape. Tongue
sheath projecting slightly beyond the frons; antenna equal 
to fore leg; coxal piece absent or rudimentary. Surface 
smooth and shining. Cremaster conical, tapering gently 
to a short, ,videly bifid tip. Colour: tongue greyish-green, 
darker at tip; thorax and "Wing-case greyish-green; two pale· 
chestnut spots on segment 2; legs dark chestnut barred \vith 
pale orange; abdomen pale ochreous-brown above, reddish
bro,vn "rith short longitudinal chestnut lines belo\v; bevels 
of free abdominal segments dark chestnut; broad blackiSh 
patches and short black lines, between the spiracles of segments 
3 to 10. Length 42-52 mm.; breadth 11-14 mm. 

Hab1:ts.-Food-plant : Adina globiftora Salisb., family 
Rubiaceoo, in China. The moth flies by day, and its resting 
position is the same as for those of the genus MacrogZ,ossum. 

Genus MACROGLOSSUM Scopoli. (Figs. 90, 91). 
Scopoli, 1777, p. 414; Roths. & Jord., 1903, p. 616; id., 1907 l 

p. 118; Jordan, 1911, p. 252. 

Genotype : strllatarum (Linn.). 
Imago.-Small or medium-sized moths, resembling humming-. 

birds in shape. In the Indian species the upper side of body 
and fore wing is dark coloured and the hind wing yellow with 
black border, or reddish-fawn. "3~. Genal process very 
large, triangular. Tongue long. Eye lashed. Palpus broad,. 
pointed, projecting, end-surface triangular. Head feebly 
crested. Antenna clubbed, hook short and rather abrupt, 
variable in length; end-segment slender, different in length 
in the various species. Spines of abdomen fiat, very strong, 
those of first row broader than long, excepting proximal 
segments, where they are longer than broad; plate of sternite 
of seventh segment triangular in ~, without spines; fan-tail 
large in both sexes, previous segments with lateral tufts. 
Merum of mid-coxa produced backwards into a sharp tooth; 
upperside of mid- and hind tibia and underside of hind tibia 
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Fig. 90.-Macroglossum Scop. Genitalia. 

A, M. bornbylans (Boisd.), harpe; B, penis-sheath. 0, M. regul'U8 
(Boisd.), harpe; D, penis-sheath. E, M. gyrans (Walk.), harpe; 
F, penis-sheath. G, M. affictitia (Butl.), harpe; H, penis-sheath. 
I, M. particolor Roths. & Jord., harpe; J, penis-sheath. K, M. 
assimilis (Swains.), harpe; L, penis-sheath. M, M. pyrrhosticta 
(But!.), upper lobe of harpe; N, penis-sheath. 0, M. troglodytus 
(Boisd.), upper lobe of harpe; P, penis-sheath. Q, M. insipida 
(Butl.), harpe; R, penis-sheath. S, M. vicinum J ord., harpe, 
lateral view; T, harpe, from above; U, penis-sheath. V, M. 
si~iene (Walk.), harpe; ",) penis-sheath (a, apical process; b, lateral 
processes). X, M. prometheus (Boisd.), harpe; Y, penis-sheath. 
Z, M. saga (Butl.), harpe; Zz, penis-sheath. 
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.at apex "ith long scaling; shorter l11id-tibial spur on inner 
side ,vith comb of more or less heavy spines; mid-tarsal comb 
present, but the spines not long; spurs of hind tibia very 
unequal; paronychium with t\VQ pairs of lobes, pulvillus 
present; first seglnent of hind tarsus somewhat compressed, 
\vith additional spines on outer surface. Distal edges of wings 
-entire; SC2 and Rl of hind wing from upper angle of cell, 
R2 central, R3 and Ml rather close together but always separate " 
(Roths. & Jord., 1903, p. 616). 

Egg.-Broadly ovoid; surface smooth and shining; colour 
pale yellow, yellowish -green or green. 

Larva.-Head snlall, round, semi-oval or subquadrate; 
body tapering more or less gently frontad from segment 5 ; 
horn variable in length, usually straight. Surface dull, 
covered \vith minute hairs, tubercles small except in M. bomby
lans, ,vhich has a dorso-Iateral line of spine-like tubercles. 
Colour variable specifically and often individually, commonly 
.green, but dimorphism and polymorphism occur. Longitudinal 
stripes are usually present and oblique stripes also occur. 
No ocelli. 

Pupa.-Slender in build; dorsum of segments 4 to 8 
flattened; segments 12 to 14 together forming an equilateral 
cone; basal half of tongue in a laterally flattened sheath, 
-carinat.e ventrally; tip of tongue usually spatulate; antenna 
almost equal in length to fore leg; often a narrow coxal piece. 
Surface moderately shining, superficially corrugate and pitted; 
no sculpturing on segment 4. Colour yellowish or bro\\rnlsh, 
\vith black markings. Spiracles of abdominal segments lying 
in black patches of variable size and shape in different species. 

Habit8.-Most of the larvre feed on plants of the family 
Rubiacere, some on Loganiacere and Euphorbiacere. The eggs 
are laid singly on the underside of a leaf. The' larvre lie 
stretched straight out, or \vith the head and anterior seglnents 
bent upwards. When alarmed some species eject green 
fluid from the mouth. The dorsum usually becomes darker 
before pupation, which takes place in a more or less well-formed 
cocoon on the surface. Some of the pupre produce a dull 
knocking noise when moving the abdomen from side to 
side. The moths of many species of the genus do not 
climb up from the ground in order to expand their wings, 
but expand them while sitting on the ground. In the 
resting position the wings are held horizontal, the fore 
wing completely covering the hind wing, the dorsum of 
the abdomen left exposed. The flight is very rapid. Most 
of the species are on the wing at' about dusk, but some 
may be seen feeding and laying their eggs at any time of 
the day. The eggs are deposited while the moth ho~ers on 
the wing. Some species appear to hibernate as imagos, as 
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they can be seen on the wing on fine days all through 
the winter, at an elevation of 7,000 feet or more in the 
Himalayas. Some species are attracted by light. 

Hab. Old World. Twenty .. eight Indian species and sub
species. 

c. 

~ -M. 

N. 

Fig. 91.-Macroglossum Scop. Genitalia. 

A, M. variegatum Roths. & Jord., harpe; B, penis-sheath. 0, M. glauco
ptera (Butl.). end of 10th tergite, dorsal view; D, harpe; E, penis
sheath. F, M. semijasc'laea (Hamps.), harpe; 0, penis-sheath. 
H, M. aquila (Boisd.), harpe; I, penis-sheat,h. J, M. sylvia (Boisd.), 
p~is-sheath. K, M. CorythU8 luteata (Butl.), harpe; L, penis .. 
sheath. M, M. hemichroma (But!.), harpe; N, penis-sheath. 
0, M. passalu8 rectijascia (Feld.), harpe; P, penis-sheath. Q, M. 
jaro (Cram.), harpe; R, penis-sheath. S, M. mitohelli imperator 
(But!.), harpe; T, penis-sheath. 
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Key to the Species. 

Imagines. 
1. Hind wing underside greyish-white at base 

like breast; upperf:l.ide with yellow band; 
abdomen with yellow side-patches 

Hind wing llllderside reddish-tawny, or 
yellow at base, or with a yellow patch 
before inner margin . . . . . . ... 

2. Costal margin of hind wing dilated into 
an antemedian lobe . . 

Costal margin of hind wing simple. .. . 
3. A band from middle of costal margin of 

fore wing to hind angle; no distinct 
antemedian and discallines 

No such band. 
4. Head and thorax with two broad grey 

stripes contrasting strongly with the 
greenish olive-black colour of head and 
thorax ... 

Head and thorax not so. ... .. 
5. Basal area of fore wing upperside black or 

greenish-black, sharply limited by the 
straight antemedian band 

Basal area much p~ler than antemedian 
band ...... . 

6. Abdomen underside brown 
Abdomen underside tawny 

7. Hind wing with very narrow tawny-brown 
border; abdomen with creamy-white 
side-patches . 

Hind wing with more or less broad tawny 
or black border, or nearly entirely black. 

8. Hind wing tawny, without yellow band; or 
if such a band present, then distal border 
gradually shading off proximally .. 

Hind wing with sharply defined brownish
black distal border, often produced basad 
in middle; or the yellow band vestigial. 

9. Hind wing tawny; fifth abdominal seg
ment without yellow side-patch .. 

Hind wing with yellow-tawny band. 
10. Antemedian band of fore wing filled in with 

black.. . " ... 
Antemedian band of fore wing not filled 

in with black 
11. Fore wing upperside with a sharply de

fined grey costal discal area; ante
median band very oblique 

Not as above.. . .. 
12. Yellow abdominal side-patches separate. 

Yellow abdominal side-patches confluent 
13. Brown post-discal spot SC:i_Rl of fore wing 

upperside very prominent. 
Brown post-discal spot SC5-Rl not promi

nent .. 
14. Fore wing upperside: discal lines not 

distinct; no grey costal subapical area; 

349 

[p.353. 
M. bombylanB (Boisd.), 

2. 
[p.386. 

;M. aquila (Boisd.), 
3. 

[p.390. 
M. hemichroma (Butl.), 
4. 

[(Butl.), p. 393. 
M. mitchelli imperator 
5. 

6. 

7. [po 392. 
M. faro (Cram.), 
M. passalus rectifascia 

[(Feld.), p. 391. 
[p.352. 

lll. stellatarum (Linn.), 

8. 

9. 

14. 

10. 
II. 

[po 355. 
M. regulus (Boisd.), 

[p.356. 
M. gyrana (Walle), 

[& Jord., p. 362. 
M. particolor Roths. 
12. 
13. [po 360. 
M. affictitia (Butl.), 

[p.368. 
M. asaimilis Swains., 

M. belis (Linn'}J p. 365. 
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no grey streak Rl; no subapical brown 
spot SCD-R 1. No brown dorsal spots on 
abdomen 

One or other of these markings, or all, 
distinct ... . . .. . ..... 

15. Underside of abdomen blackish-brown, 
with whitish-grey mesial patches; yellow 
area of hind wing underside sharply 
defined, restricted. 

Underside of abdomen greyish-yellow or 
tawny... . ... 

16. Side-tuft of third abdominal segment 
white . 

Side-tuft buff, extreme tip only white.. . 
17. Fore wing upperside with a costal apical 

grey area strongly contrasting with the 
brown scaling behind it; Rl not grey 
behind the black subapical spot SC5-R1. 

No such grey area, or Rl streaked with grey 
behind the subapical spot ..... . 

18. Antemedian band of fore wing filled in wit.h 
black in posterior half only; underside 
of wi.ngs blackish mummy-brown .. 

Antemedian band not filled in, or entirely 
black .. . 

19. Antemedian band and discallines more or 
less merged together; palpus whitish-
grey. . 

Antemedian band and discallines separated 
by a more or less greyish interspace 

20. Vein Rl grey; yellow band of hind wing 
not obviously curved .. . 

Vein R' not grey} or yellow band of hind 
wing incurved . 

21. Vein Rl grey; palpus dirty cinnamon-grey, 
not whitish-grey. . 

Vein Rl not grey, or palpus greyish-white. 
22. Antemedian band of fore wing filled in with 

black, its distal edge straight; median 
interspace grey, band-like; second discal 
line dilated behind RI: palpus greyish
white; abdomen upperside olive-brown 

Like fringilla, but fore wing upperside, 
outside the grey post-discal line, with 
a black line which is as broad as the 
second discal line 

Not as above. .. .. 
23. Disc of fore wing underside and sternites 

of abdomen bright tawny, or the latter 
black with tawny spots 

Underside less bright tawny, more cinna
mon; antemedian band of fore wing very 
prominent 

24. Hind wing upperside: black marginal 
band reaching anal angle . 

Black marginal band not reaching anal 
angle, but connected with it by a diffuse 
Pitch . 

25. Small species 

15. 

17. 

[po 387 .. 
M. sylvia (Boisd.), 

16. 
[(But!.), p. 388 .. 

M. corythua luteata 
M. c. corythua (Walk.), 

[p.387. 

M. saga (But!.), p. 384. 

18. 

[(Hamps.), p. 386. 
M. semifasciata 

19. 

[po 385 .. 
M. glaucoptera (Butl.), 

20. 
[(Boisd.), p. 383 .. 

M. p. prometheus 

21. 
[& Jord., p. 384 .. 

M. variegatum Roths. 
22. 

[p.379 .. 
M. fringilla (Boisd.), 

[po 382. 
M. divergens (Walk.), 
23. 

24. 

[po 378 .. 
M. sitiene (Walk.), 

25. 

[po 376. 
M. vicinum J ord., 
26. 
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Larger species; greyish median interspace 
of fore wing wider; harpe of ~ divided. 

26. Harpe not divided. 

Similar to i. in8ipida, but harpe divided. 

Larvre. 
1. Food-plants Rubiacere only 

Food-plants Rubiacero and Loganiacero 
Food-plants Rubiacere and Tiliacere 
Food-plants not Rubiaceoo ..... . 

2. Food-plants Galiu1n and/or Rub1:a 
Food-plants not Galium nor Rubia . 

3. A yellowish subspiracular stripe from 2 to 
tip of anal flap . . . 

No well-defined subspiracular stripe 
4. Dorso-Iateral stripe formed of spine-like 

tubercles on 2 to 6 . " 
Dorso-Iateral stripe not formed of spine-

like tubercles.. .. . .. .. . .. 
5. Food-plants Morinda and/or pl£deria 

Food-plants not Morinda nor Pmdena. . 
6. Spiracles orange, with the ends shortly 

white; horn yellow. .. . 
Spiracles whitish, with a broad red band 

7. Horn green, tip fuscous 
Horn bluish-grey, green and yellow, with 

black tubercles; slightly up-curved. .. 

351 

[(But!.), p. 370. 
M. p. pyrrho8ticta 
M. i. in8ipida (Butl.), 

[p.373. 
M. troglodytus 

[(Boisd.), p. 372. 

2. 
9. 
10. 
11. 
3. 
5. 

[po 352. 
M. lltellata'rum (Linn.), 
4. 

[(Boisd.), p. 354. 
M. bombylan8 

[po 355. 
M. 'regulus (Boisd.), 
6. 
B. 

[po 357. 
M. gyrans (Walk.), 
7. [Jord., p. 364. 
M. particolor Roths. & 

[po 379. 
M. 8itiene (Walk.), 

[(Butl.), p. 371. 
M. p. pyrrho8ticta 

Horn purplish, with yellow tip and black 
tubercles; straight. 

. . M. troglodytu8 ~ 
[(Boisd.), p. 373. 

8. Food-plant Hedyotis; sprrQcles reddlsh [& Jord., p. 384. 
L M. variegatum Roths. 

Food-plant Cha8alia; horn green, sides of [po 376. 
basal half white, tip yellow .. M. vicinum Jord., 

Food-plant P8ychotria; horn purple, tip [po 380. 
orange . M. fringilla (Boisd.), 

9. Horn long, two setre at tip, pale brown, 
sides whitish, tubercles black; spiracles 
black edged with brown . .. . 

Horn shorter, black with black tubercles ; 
legs black, or red with basal segment 
black; spiracles orange . 

10. Horn short and thick at base, black with 
orange tip; legs orange. . 

11. Food-plant Strychno8 (Loganiacere); horn 
black or green with black tip; legs black. 

Food-plant Memecylon (Melastomacere); 

[(Butl.), p. 389. 
M. cory thus luteata 

M. beliB (Linn.), p. 366. 
[po 374. 

M. i. in8ipida (But!.), 
[p.360. 

M. affictitia (Butl.)~ 

spiracles white, with a narrow, black, [po 369. 
minutely beaded edge . ... " . M. a88imilis Swains., 

Food-plant Daphniphyllum (Euphorbiacere) M. 8aga (Butl.), p. 385. 
Food-plant Photinia (Rosacere); dorso-

lateral stripe black spotted with blue; [(Feld.), p. 392. 
hom pale blue with a black ring at base. M. pa88alUB 1oectija8c1"a 

The pupre of many of the species resemble each other so 
closely that we have not beon able to construct a useful key. 
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117 Macroglossum stellatarum (Linn.). 
Sphinx stellatarum, Linnreus~ 1758, p. 803. 
Macroglo88Um stellatarum, Swinhoe, 1884, p. 514 (Kurrachi); 

Butler, 1886, p. 378 (Murree); Buckler, 1887, p. 118, pI. Xxvi;, 
figs. 2, 2 a, 2 b (larva); Swinhoe, 1888, p. 117 (Karachi); 
Hampson, 1892, p. 113; Nurse, 1899, p. 513 (Cutch); Roths. & 
J ord., 1903, p. 627 ; Jordan, 1911, p. 253, t. 40 f; Seitz, 1929, 
p. 556. 

Imago.-&,~. Antenna strongly clubbed, hook short; end
.segment not much prolonged. Head, thorax and first two 
segments of abdomen dark greyish-brown, rest of abdomen 
darker with pale yellow side-patches and side-tufts, anal 
tufts black. Fore wing dark greyish-brown, occasionally 
,vith a blackish median band; a narrow, dark brown ante
median line and a similar, outwardly-curved, postmedian line ; 
.a black discoidal spot. Hind wing rich orange shading to 
.sienna-red at apex; base brown. Expanse: &' 44-50 mm., 
~ 74 mm. 

&'. Tenth tergite slender, gradually narrowed to a point, 
slightly hooked, not dilated before tip either vertically or 
horizontally ; sternite round at end. Clasper without 
friction-scales; harpe slightly curved, rounded-dilated at end, 
here rough ,vith short spines and teeth. Penis-sheath with 
one long, slender, pointed process, which is densely and heavily 
dentate on the proximal surface; base of process also heavily 
dentate, dilated distad; internal rods obtuse, one clubbed 
.and armed with a notched ridge, the other fiat, concave on 
one side, with the edge finely serrate. 

Bab. W HIMALAYAS (Murree), S. INDIA, and in Europe 
-except the far north, east and south to Japan, Cochin China 
and in North Africa. The species has 110t been bred in India. 
It is kno\vn in England as the Humming-bird Hawk-Moth. 

Egg.-Broadly ovoid, surface smooth and shining, colour 
green. 

Laf'l,~a :-
Final instal'. Head small and round; horn straight, of 

medium length, stout at base, tapering evenly to a sharp 
point. Surface dull, a transverse ro,v of small tubercles 
along each secondary ring. 

Coloration.-Head and body greyish-green or bro"n; 
a, darker dorsal stripe; a ,veIl-defined ,vhitish subdorsal stripe, 
edged above "rith darker body-colour, from segment 2 to 
base of horn; a yello,vish subspiracular stripe from 2 to tip 
of anal flap; horn bluish at base, tip yellow. Spiracles oval, 
black. Length 45 mm. 

Pupa.-Tongue-sheath prominent. Surface shining, slightly 
shag~el1ed. Cremaster a short sharp spike ending in two 
Ininute spines. Colour dull ochreous or brownish, tongue, 
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veins of wings, spiracles and cremaster dark bro,vn. Length 
35mm. 

Habit8.~Food,.p ant.s· Galiu'm Linn. ,and Rubia Linn., 
fam'ly Rubiacere (in Europe). 

118,. Maeroglossum bombylans (Boisd.). (Fig. 90 A, B, geni
talia; fig. 92, imago; PI. IV, fig. 15, larva). 

MacroglQ8Sa bo,mhylan8. Boisduv,a,l, 18'75, p. 3,34: (Cent. Asia); 
Butler, 1877 A., p. 525 (N. India; Debra Dun; Hong-Kong). 

ltfacroglo88unl bo,mbylans, Roths. & Jord., 1903, p . 682; Jordan, 
1911 p. 953" t. 401; Mell, 1922, p. 257, pl. viii, fig. 29, pI. xiii. 
fig. 47, pI. xviii, tig.23 (pupa), pI. xxx, fig. 9 (larva); Seitz, 
1929 p. 55,6. --

Macroglo88a walkeri" Butler" 1875, p. 4:; Hampson, 1892, p. 116 
Dudgeon, 1898, p. 418 (Sikltim, 3,000-7,000 ft.). 

1Ilt1gQ.-o~. Head, thorax and abdomen olive-green; 
abdoluell ,vith yello,v lateral bands on anterior segments, 
segJUellt 4 ,vith a rufous band in addition; side-tuft of 3 pure 
\vl ita; base of sixth tergite pure white; terminal segments 
bJack,vith some rufous scales. FoOre wing brown ,vith a black 

,antel1l'l~dian band recurved along inner margin, first two post 
Dledian lines prominent, third and subapical markings obso .. 
le~cent. Hind ,ring" ith a more or less cODlplete yellow median 
band in the ~, in the 0 this band reduced to an abdominal 

Fig. 92.-1lllacr.oglo88u.ln bomby,lans (BQisd.),. 

and a costal patch Underside of palpus and breast greyish .. 
\vhit.e, .of abdolnen rufous with a white mesial pat,ch on the 
first t\VO or three abdominal st'ernites ;,vings dark reddish .. 
bro\vn ,vith the lines very faint, base of both wings white. 
Expanse : ~ 40-44 mm , ~ 52 mm. 

6. Tenth tergite narro,v, pointed; sternite sinuate at end 
in an aplca.} vie,v. Clasper ,vithout friction-scales; harpe 
(fig. 90 ,A) narro'ving distad, point obtuse, the 1vhole slightly 
up-curved, with some long bristles on side; penis-sheath 
(fig. 90 B) ,,,ith t,vo obtuse internal rods, apical dentate 
proceScs short. 

Hob. Wand E. HIMALAYAS, J ,apan ,and China. We-.have 
bred the species in Dehra Dun and the Khasi Hills, and Mell 
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has bred it in S. China. Fairly common at an elevation of 
2,000 to 5,000 feet. 

Egg.-Broadly ovoid; surface smooth and shining; colour 
bright green. 

Larva :-
1st instar. Green with a straight, black, bifid horn of medium 

length. 2nd instar. Head and body green; a pale subdorsal 
stripe from segment 2 to base of horn; horn black, of medium 
length. 3rd instar. Head dark green with an obscure paler 
stripe separating face from cheek; body dark green ,vith 
a transverse ro,v of small white tubercles along each secondary 
ring; a broad pale green dorsal stripe ,vith a bluish stripe on 
each side of it, formed of a line of dots 011 2 to 6, then con
tinuous to base of horn; a subdorsal line of white tubercles 
on the same segments, continuing as a broad white stripe to 
base of horn; a faint subspiracular stripe on 2 to 12; horn 
straight, of medium length, dark purple ,vith black tubercles. 
4th instar. Head dark green with a faint paler stripe do,vn each 
side of the dorsal line and along sides of clypeus; a yellowish 
stripe separating face from cheek; body paler green; the 
stripe on each side of dorsal stripe formed entirely of "\vhite 
dots; subdorsal stripe formed of pale yellow tubercles; horn 
straight, of mediunl length, blue, with .the tip yellow and 
covered ",ith blacl{ tubercles; legs pale bro,vn; anal flap 
yellow. 

5th instar. Shape the same as other macroglossine larvre; 
horn straight, of mediunl length. Head with moderately 
shining surface. Body dull; a transverse row of small 
tubercles along each secondary ring; one tubercle on each 
ring, on each side of the dorsal stripe, larger than the rest; 
one tubercle in each row on the dorso-lateral line elongated, 
spine-like on segments 2 to 6, shorter on the remaining segments 
to base of horn; horn covered with small tubercles. 

Coloration.-Clypeus dark green; a yello,v stripe on each 
side of the dorsal line and along sides of clypeus; a yello"r 
stripe separating face from cheek and meeting the other 
stripe at base of antemla, the area bet,veen the t,vo stripes 
bright blue; cheek dark bluish-green; antenna reddish. 
Body: segments 2 to 4 pale yellowish-green above the spiracles, 
dark green below theln; rest of body pale bluish-green above,_ 
the spiracles darker green belo'Y them; the tubercles white 
except the dorso-Iateral line of spine-like tubercles, which 
are yellow on segnlents 2 to 6, paler yello,v on the other seg-
111el1ts; this line of tubercles bordered belo\\r by a bluish
,vhite stripe from 6 to base of horn; a faint pale subspiracular 
stripe from 2 to claspers. Horn bright blue, tip yellow, 
tubef:cles black; legs pink. Spiracles ,vhite ,vith a very 
broad bla.ck band across the nliddle, leaYillg only a dot at 
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top and bottom white. Length 50 mm.; breadth 7 mm. ; 
hom6mm. 

Pupa.-Not recorded. 
Habits.-Food-plant: Rubia cordi/olia Linn., family 

Rubiacere. 

119. Macroglossum regulus (Boisd.). (Fig. 90 C, D, genitalia; 
PI. XI, figs. 1,2, larva). 

Macroglossa regulu.s, Boisduval, 1875, p. 335 (Coromandel). 
Macroglossum regulu8, Roths. & Jord., 1903, p. 633, pI. iv, fig. 11 

(~); Seitz, 1929, p. 556, t. 65 e. 
Macroglo8sa jervens, Butler, 1875, p. 4, pI. i, fig. 3 (Canara); 

Hampson, 1892, p. 112. 

J."~ago.-d'~ . .... ~tenna long and stout. Upperside of head, 
thorax and first three abdominal segments greenish; large, 
confluent, orange side-spots on segments 2 to 7; rest of 
tergites deep brownish-black, base of seventh pure white, 
tips of long scales of anal brush tawny; side-tuft of segment 3 
white, of 5 black ,vith buff tip. Fore wing with two ante
median lines curved basad behind, interspace black; no 
stigma; first discalline thin, second widened, angulate behind 
Rl, the dark scaling extended along hinder side of Rl to 
subapical double spot, a sub quadrate grey patch at proximal 
side of these spots. Hind wing chestnut-red, not darker 
at base, but distal margin slightly blackish, this colour not 
forming a well-defined border. Underside of palpus nearly 
pure ,vhite, breast and legs (posterior tarsus excluded), the 
greater part of the first sternite and a mesial spot on the 
second and third creamy; wings like upperside of hind wing, 
extreme bases maize-colour. Expanse: c3 ~ 36-44 mm. 

~. Tenth tergite pointed, slender at end; sternite sub
truncate, black at end. Clasper without friction-scales; 
harpe (fig. 90 C) slender, simple, straight, shorter than in 
gyrans, but similar in shape. Penis-sheath (fig. 90 D) with short 
process, denticulate at distal edge; two obtuse internal rods. 

Bab. S. INDIA and CEYLON. We have bred the species in 
S. India, where it is common during the wet months above 
1,000 feet elevation. 

Egg.-Broadly ovoid; surface smooth and shining; colour 
pale green. 

Larva :-
Final instar. Head semi-oval; true clypeus triangular, 

short and broad; surface of head slightly shining and smooth 
except for a covering of short appressed hairs; body dull; 
a transverse row of minute tubercles along each secondary 
ring, one tubercle of each row, on the dorso-Iateral line, 
being larger than the rest; horn covered with small tubercles; 
medium length, tapering evenly, nearly straight, held at alL 
angle of 45° to the body. 

2A2 



.a56 SPHINGIDlE. 

Coloration.-Head green, veined obscurely with darker 
green, the hairs brown; a dull yellowish subdorsal stripe and 
a bright yellow stripe separating face from cheek; labrum 
green, ligula pale yellow; basal segment of antenna green, 
other segments yellowish; mandible green with dark brown tip. 
Body grass-green, suffused strongly with glaucous below the 
dorso-Iateral stripe on segments .5 to 13, less strongly above 
the dorso~lateral stripe on 9 to 12 ; indistinct oblique stripes 
of the body-colour on 5 to 10, stopping at the dorso-Iateral 
stripe; all the tubercles white, the larger tubercles forming 
the white dorso-Iateral stripe. Horn: basal half blue, next 
quarter black, last quarter yellow; legs pink, prolegs and 
claspers green ,vith the feet pink, ankles yellow, and on pro
legs a shining black band above the ankle. Spiracles velvety
black, the extreme top and bottom orange. Length 48 mm. ; 
breadth 7 mm. 

Pupa.-The usual shape of Macroglossum pupre; tongue
sheath semicircular in profile, most prominent ventrad; 
t.ip of tongue spatulate. Surface shining and smooth except 
for minute and irregular pitting on abdomen; front bevel of 
segment 9 very coarsely tuberculate. Spiracle of 2 a very 
narrow, curved oval sunk between the raised front edge of 
a t.ransverse lobe projecting from the front margin of 3 and 
.a corresponding emargination of. the hind margin of 2 ~ 
remaining spiracles narrow, parallel-sided depressed ovals 
with narrow rims. Cremaster elongate-triangular, flattened 
dorsally and ventrally, tip spatulate and ending in two 
forked teeth. Colour pale greenish-bro,vn: wing-case suffused 
,vith black; a broad, greenish dorsal stripe, with diffuse 
edges, on the abdomen; hind margins of segments 9 and 10, 
segments 12 to 14, and cremaster black; spiracles reddish. 
brown; venter of9 to 13 blotched ,vith black. Length 28 mm. ; 
breadth 8 mm. 

Habils.-Food-plant: Rubia cordifolia I.linn., family Rubi. 
acere. Habits the same as for others of the genus. 

120. Macroglossum gyrans (Walk.). (Fig. 90 E, F, genitalia). 
Macroglos8CJ gyrans, Walker, 1856, p. 91 (partim; Madras ; 

Ceylon; N. India; Hindostan); Moore, 1882, p. 30, pI. xciii, 
fig. 2; id., 1884, p. 234 (Cachar); Swinhoe, 1885 A, p. 287 
(Poona; Bombay); id., 1888, p. 117 (Karachi); id., 1886, 
p. 434 (Mhow); Hampson, 1892, p. 113. 

Macroglossum gyrans, Roths. & Jord., 1903, p. 634, pI. iv, fig. 6 
(<3'); Seitz, 1929, p. 557, t. 65 f. 

Macroglossa zena, Boisduval, 1875, p. 337 (Simla). 
Macroglo88a bU1'manica, Rothschild, 1894 A, p. 68, pl. v, :fig. 3 

(Burma). 

Imago.-(J~. Endoosegment of antenna shorter than the three 
preceding segments together. Upperside of head, thorax 
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and basaJ half of abdomen of the same grey colour as fore 
wing; posterior abdoDlinal tergites not much darker, except 
a basal spot on each side; three orange side-patches on seg
ments 2 to 4, large, confluent; first tergite and metanotum 
also tall'l1Y at side; base of seventh ,\\rhite, the belt interrupted 
in middle by a black spot. Fore wing with two antemedian 
and t,vo discallines distinct, the interspaces not filled up with 
black, the t"ro discal lines curved strongly costad at R2, 
concave between R3 and hind margin. Hind wing not darker 
at. base than in middle, ta,vny-ferruginous, gradually becoming 
bro,\'n distally, the bro,vn border not sharply defined. Under
side of palpus and breast almost pure white, legs included, 
except hind tarsus; sides of breast and legs shaded or speckled 
,,~ith bro\\'1l scales; abdomen drab, side-tuft of segment 3· 
,\'hite, of 6 bro\vnish-black ,vith buff tip ; wings dull ochraceous
ta\\'ny shaded with drab, bases more ferruginous, abdominal 
area of hind wing pale yellow at base, ochraceous rufous 
distally; lines not prominent. Expanse: ~ 38-52 mm., 
~ 54 mm. The variation in size is considerable, and the 
extreme sizes are more common than the intermediate sizes. 

~. Tenth tergite slightly dilated before the end, which is 
pointed; sternite flattened, thin, sides oblique before end. 
Harpe (fig. 90 E) elongate, straight, simple; clasper without 
friction-scales. Penis-sheath (fig. 90 F): dentate process. 
pointed, long, oblique in position, its base projecting distad, 
no spines at or near base; internal rod obtuse, dentate at 
one edge. 

Bab. Wand E. HIMALAYAS, S. INDIA, CEYLON and BURl\IA,. 
extending to Malaya and Papuasia. We have bred it in 
S. India, \vhere it is common in open upland country with 
small rainfall, rare in lo,v forest country 

Egg.-Broadly ovoid; surface shining and smooth to the 
naked eye, but under the microscope seen to be very shallowly 
pitted; colour whitish ,vhen first laid, later pale honey
yello,v. 

Larva :-
1st instar. Head round, large; body cylindrical; horn 

straight, cylindrical, tip bluntly rounded; head, body and 
horn covered with short hairs, and a single short hair at tip 
of horn; colour pale honey-yellow, eyes and horn black. 
2nd instar. Little change. 3rd instar. Horn short, straight, 
tip shortly bifid, surface shining and covered with small 
tubercles; small tubercles on segment 2 and anal flap; head~ 
true legs, prolegs and claspers green; body pale grass-green 
dotted with white; a broad, pale yellow, dorso-Iateral stripe 
from 2 to base of horn; horn black above, green below. 
4th instar. Horn long, cUl'ved slightly first down and then up, 
tip shortly bifid; surface of head, body and horn shining, 
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segment 2, horn and anal flap tuberculate: head yellow, 
.segments 2 and 3 and anal segments dull orange; rest of 
body black above the dorso-Iateral stripe, fuscous and then 
.yeIlo,v below it; a broad, diffuse, dull violet dorsal stripe 
from 2 to base of horn; a narrow, clearly defined, white dorso
lateral stripe on 2 to 11; a narrow, yellow, subspiracular 
stripe on 2 to 12, obsolescent on 5 and 6; belo,v this stripe 
bla.ck fading into diffuse fuscous-green on venter; horn, 
legs, shanks of prolegs and a transverse oval patch on the 
cla.sper shining black. Spiracles pale orange, each lying 
inside an orange-coloured patch. The dorsum is sometimes 
yellowish-pink dotted with white, and t.he tip of horn yello,v. 

5th insta1'. Head sub quadrate ; true clypeus \vith apex 
.acute, less than half length of head; false clypeus forming 
·a wide arch over apex of true clypeus, reaching to one-half 
length of head; labrum about one-half length of and as broad 
.as clypeus; ligula slightly longer than labrun1, kidney-shaped, 
sinus sha.Ilow; eyes with 3, 4 and 6 in a straight line, 2 slightly 
·outside that line, 1 and 2 at right angles to 2 and 3; 5 forming 
·an equilateral triangle with 4 and 6; 1, 2 and 3 equidistant, 
hardJy one eye-diameter apart, 3 and 4 and 4 and 6 slightly 
more than one diameter apart. Surface of head dull, covered 
with minute shining tubercles. Body of the normal macro
:glossine shape. Horn rising from a fleshy cone, of medium 
length, straight, thin, evenly tapering. Surface of body 
·dull; segment 2 with a t.ransverse row of conical tubercles 
along each secondary ring; horn shining and covered densely 
with low conical tubercles, directed distad; hinder half of 
claspers and distal third of anal flap shining and covered 
sparsely with low conical tubercles; whole head and body 
covered wit.h minute hairs. 

Colour very variable. In the most common form the head 
is grass-green with darker green reticulat.ions; an ill-defined, 
yellowish dorsal stripe from near vertex to apex of clypeus 
and running do,vn each side of clypeus; a well-defined 
yellow stripe separating face from cheek; tubercles yellowish; 
labrum emerald-green; ligula yellowish-green; basal segment 
()f antenna green, other segments rusty pink; mandible rust
·coloured, tip black, cutting-edge toothed; eyes bro,vn with 
black pupils. Body: segments 2 and 3 grass-green, the 
tubercles on 2 yello,v; and 3 dotted ,vith yellow; rest of body 
pale glaucous-green dotted with white; a pale violet dorsal 
.stripe, with an indistinct ,vhitish stripe 011 each side of it ; 
a ,vhite dorso-Iateral stripe from 2 to base of horn, tinged 
with yellow on 2 and edged above with green 011 12. Horn 
yellow, the fleshy cone from which it rises pa]e green; legs 
with basal segment green and a black patch on outer face, 
{)ther segments rusty; prolegs and claspers green; venter 
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grass-green on seglnel1ts 2 and 3, pale glaucous-green on 
remaining seglnent.s. Spiracles oval, surface slightly raised, 
,vhite "ith a broa.d ora,nge band across middle. 

Other forms are so different in appearance from that described 
above that they appea.r to belong to a different species. 
In one of these forIns the head is deep bro'Vll, the true clypeus 
black~ the tubercles a.nd stripes yellow; body pale bro\vn to 
greyish, dotted ,vith ,,,hite, dorsum suffused ,vith fuscous; 
~egnlent 2 ,vith dull bla,ck sa,ddle-shaped marking on anterior 
half, broken by a pale brO'Vll dorsal stripe and the dorso-Iateral 
stripe, and eovered ,vith paJe yello,v tubercles; the dorso
lateral stripe ye II o"r suffused with rusty-bro,vn; horn pale 
pinkish-violet, the tip yello,v, dorsum suffused ,vith fuscous 
H,nd tubercles black; distal two-thirds of clasper and of ana] 
Hap bla.ck. Spiracles orange, the ends very shortly \vhite. 

In another form the head and saddle-mark on segment 2 
orange; body uniform black dotted with \vhite; a white 
.dorso-Iateral stripe; a ,vhite subspiracular stripe; the spiracles 
lying on round pa.tches of bright orange. 

There are other forms in which the ground-colour is green 
or rich pink. In the latter form head and segment 2 orange; 
<t black stripe belo,v the wbite dorso-lateral stripe; horn 
black with yellow tip and base surrounded by yellow. Spiracles 
orange. Length 53 lllm.; breadt.h 7 mm.; horn 3·5-4 mm. 

Pupa.-Shape as in other macroglossine pupre; tongue
sheath senlicircular in profile; tip of tongue slightly tumid 
and spatulate; antenna equal to fore leg or slightly longer; 
a narrow coxal piece sometimes present. Surface shining; 
segment 2 sparsely and minutely pitted; 3 and 4 obscurely 
corrugate; "ring-case smooth, the veins slightly raised; 
tongue and antenna defined by very narro,v impressed lines; 
abdomen closely pitted, a row of larger pits along the hind 
margin of each segment; front bevel of segment 9 with 
·a number of short transverse ridges; whole surface covered 
"rith minute hairs. Spiracle of 2 a narrow slit, the hind 
margin of 2 shallowly emarginate in front of it, a narro,v 
t.ransverse lobe projecting from the front margin of 3 behind 
it; remaining spiracles oval, slightly raised, central slit 
with narro,v raised edges. Cremaster oblong '\\ith a shortly 
conical base, tip ,videly, shallowly bifid, dorsal surface fiat, 
ventral surface longitudinally hollowed, with t,vo longitudinal 
rounded ridges and the edges also prominently ridged, three 
channels bet,veen the ridges. Colour pinkish bone-colour; 
.a black dorsal stripe on tongue-sheath, head (except vertex) 
and t.horax; tongue, antenna, legs and wing-case closely 
marked ,vith irregularly t.ransverse leaden-grey lines: the 
pits on segments 10 to 12 rust-coloured, on 13 and 14 black; 
hind bevels of 8 to 10 chestnut; spiracular emargination 



360 SPHINGIDlE. 

of segment 2 edged with black, lobe of 3 dusky rust-coloured; 
cremaster black. 

Habits.-Food-plants: Mo'rinda tinctoria Roxb. and M. citri
folia J.Jinn., family Rubiacere. The eggs are often attacked by 
a small black parasitic wasp. The moths feed in the morning 
and evening, and have been known to come to light. 

121. Macroglossum amctitia (But!.). (Fig. 90 G, H, genitalia; 
PI. XI, figs. 3, 4, larva, fig. 5, pupa). 

Macroglossa ajJictitia, Butler, 1875, p. 240, pI. xxxvi, fig. 7 
(Canara); Moore, 1882, p. 30, pI. xcviii, fig. 3; Hampson, 
1892, p. 113; Nurse, 1899, p. 513 (Cutch). 

Mac'roglossum affictitia, Roths. & Jord., 1903, p. 635, pI. iv, fig. 12 
(d'); Seitz, 1929, p. 557, t. 65 a; Manson, 1921, p. 751. 

Macroglossa vialis, Butler, 1875, p. 240, pI. xxxvi, fig. 5 (Canara) ; 
Hampson, 1892, p. 112. 

Imago.-3~. End-segment of antenna longer than in M 
gyrans. Sinlilar in colour to gyran8, base of seventh abdominal 
tergite less pure and less extended ,vhite, this belt generally not 
visible or only indicated, unless the segment is removed; 
sides of breast and legs of the dull drab-russet colour of the 
underside of the abdomen, the latter ",ithout white mesial 
patches; underside of tail of the same dull tint. Fore wing : 
ant.emedian double line prominent, black, the lines close 
together; interspace more or less filled up ,vith black; median 
interspace grey; discal lines thin, not prominent, a dark 
shade on disc between Rl and M2. Hind ,ving: base and broad 
distal border-band blackish umber-brown, median band 
ochraceous-orange or more ta,vuy. Expanse: 3~ 34-54 111m. 

3. Tenth tergite some,vhat rounded at the sides just 
before the pointed tip; sternite not black, rather fiat, apex 
rounded. Clasper without friction-scales; harpe (fig. 90 G) 
sharply pointed. Penis-sheath (fig. 90 H) with t,vo rather 
broad internal rods; apical process dentate at proximal edge, 
long, acute, not dentate at and near base, basally projecting 
distad. 

Bab. S. INDIA, BURMA and 'CEYLON. We have bred it in 
S. India, ,vhere it is common though apparently confined to 
forests and hills, independent of the rainfall. 

Egg.-Shortly ovoid; surface S1l10oth and shining; colour 
pale olive-green. Length 1 mm. ; breadth 0'85 mm. 

Larva ;-
1st instar. Head round, body cylindrical, horn subcylindrical, 

tip truncate ,vith a setiferous point at. each lateral angle of the 
trunca tion, directed laterad; surface smooth and shining; 
horn '-covered densely "it.h tubercles; head orange; body 
olive-green, segments II to 14 paler than the rest; horn dull 
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black. 2nd instar. Head pale orange, body darker olive-green, 
segments 2 and 11 to 14 paler; a greyish dorso-Iateral stripe 
from 3 to base of horn. 3rd instar. Horn shining, set with 
strong, pointed, setiferous tubercles; head degraded orange; 
body dark olive-green above, pale olive-green below; a broad, 
well-defined dorso-Iateral stripe running from segment 2 to 
base of horn; segment 14 yellowish. 4th instar. Surface dull 
except for the horn, true legs and prolegs, which are shining, 
horn tuberculate as in 3rd instar; head and body smoky
black, dotted "rith yellow below the dorso-Iateral stripe; 
this stripe broad, yellowish-green; horn black. 

5th instar. Head small, round; true clypeus ,vith apex acute, 
half length of head; false clypeus forming a narro,vly rounded 
arch over apex of true clypeus, apex reaching to two-thirds 
length of head ; ligula kidney-shaped; cutting-edge of mandible 
shaHo\vly toothed; eyes with 1 to 4 in a curve, 6 in line with 3 
and 4, all equidistant; 5 forming an equilateral triangle with 4 
and 6. Surface of head dull, minutely shagreened and covered 
",ith lo"r, shining tubercles; ligula shining. Body dull and 
smooth, covered with minute hairs. Horn straight, rising 
from a fleshy cone; distal two-thirds of anal flap, clasper 
faces, and legs and prolegs shining. 

Colour as variable as in the case of gyrans, belis and some 
other species. In one form (PI. XI, fig. 3) the head dull black, 
the tubercles whitish; labrum, ligula and antenna pale yellow; 
mandible pale yello\v, tip blackish. Segment 2 dull black; 3 
to 11 smoky-black, dotted ,vith yellow especially on dorsum; 
an obscure black dorsal stripe on 3 to 11, expanding into black 
patches near the front margins of 8 and 9; an obscure dorso
lateral stripe, edged below by bla9k, on 3 to 11 ; anal segments 
pale bro"'nish-pink suffused with fuscous laterally. Horn, 
distal t'vo-thirds of anal flap, clasper sides and true legs black; 
a black ventral stripe. Spiracles rather large, oval, flush, 
rich orange tipped ,vit.h whitish at the upper and lower 
ends. 

There is also a green form (PI. XI, fig. 4) in which the head 
is green dotted "rith yellow, with a white stripe separating 
face fronl cheek; body green dotted with yellow; a pale 
indigo dorsal stripe from segment 3 to base of horn; a narrow 
dorso-Iateral stripe from 2 to base of horn, yellowish on 2 to 4 
and white to base of horn, broader on 10 to 12; a yellow 
subspiracular stripe from 2 to tip of ana] flap; horn green with 
the tip and tubercles black; true legs shining black. Spiracles 
orange, the ends shortly yellow. 

In another form the head is pinkish-yello,v, mouth-parts 
green; body delicate pink dotted with yellow; dorsal stripe 
pale blue; dorso-Iateral stripe yellowish on segments 2 to 4, 
then white; horn orange, tubercles and tip black; 14 and 
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anal flap green dotted with white. Spiracles orange with the 
ends white. 

In another form the head is black; body black dotted 
with white, dorsum brownish, violet-brown or drab; the 
10ngitudina.J stripes sometimes broken or wanting; hom and 
true legs sbining black; yenter pinkish. 

These are the principal colour-forms, but intermediate 
forms also occur, and all are subject to variation. The only 
coru,"1:ant marking is the dorso-Iateral stripe. Length 40 mm. 

Pupa.-Shape the same as that of other macroglossine 
pupm; tongue-sheath not very prominent; tip of tongue 
rounded and depressed; antenna slightly longer than fore 
leg; a short narrow coxal piece. Surface moderately sbining; 
head, thorax and wing-case very shallowly, irregularly -corru
gate, ¥ems of wings raised; abdomen pitted except foranarrow 
band near the hind margin of each; no sculpturing on seg
ment 4; front be~el of 9 with a number of short, closely 
set ridges. Spiracle of 2 a narrow slit, with a raised oblong 
transverse lobe projecting from 3 behind it, and an emargina
tion of the hind margin of 2 in front of it; remaining spiracles 
o¥ai, slightly raised. Cremaster triangular, tip narrowly 
truncate, a small pointed tubercle at each lateral angle of 
the truncation; ventral surface slightly hollowed longitu
dinally and with a rounded central keel. Colour degraded 
greenish-white; wing-case coyered with leaden-grey retIcula
tions; tongue, antenna, legs and veins of wings rusty; 
thorax with a leaden-grey dorsal stripe and an obscure rusty 
dorso-la~eral stripe; abdomen with a diffuse dark dorsal 
stripe and suffused with pinkish rust-colour; spiracles black, 
the central slit orange-brown; cremaster black. Length 
30 mm. ; breadt.h 8·5 mm. 

Habit.s.-Food-plants: Strychnos nUXtwnica Linn. and other 
species of Strychnos, family Loganiacem. The full-fed larva 
when alarmed raises the front part of the body, throws the 
head back over the dorsum, and ejects green fluid from the 
mouth. Before pupation it turns a livid pinkish colour. 
The moth makes a deep humming note before fiight by 
a quivering motion of the wings. It does not appear to be 
attracted by light. 

122. Macroglossum paliicolor Roths. & Jord. (Fig. 90 I, J, 
genitalia; fig. 93, imago; PI. XI, figs. 6, 7, larva, fig. 8, 
pupa. 

MacroglO88tlnl particolor, Roths. & Jord., 1903, p. 636, pL iv, 
fig. 13 (0) {liadras}; Seitz, 1929, p. 557, t. 65 Q. 

rmago·-o~. Upperside of body and fore wing drab-grey; 
mesial line of head and thorax russet-brown, a large lateral 
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patch on mesothoracic tegula of t , e same oolour, edged with 
.grey.. Abdomen with three orange slde'-pat'ches, rather small, 
,not separated from one another, the second the largest; 
fifth and sixth tergites ateraIly, seventh mesial y tawny-olive, 
t.hird and fourth with t\VO blackish basal spots, not visible 
if the segments are telescoped too much into one another. 
Fore wing ,vith a broad costally abbreviated subbasal band, 
.separated distally by a thin grey ·ne from a, narrower band; 
two alltemedian lines, oblique, especially the first, interspade 
,filled up \\rith d.ark scaling; first and second dis cal line rather 
sharply angled behind Rl, first line touching (or ,almost) 
second antelnedian~ the grey median inter,space therefore 
hourglass-slt,aped or separated into t\VO patches; second discal 
line much heavier than first, ,anterior half of interspace 
between the t\VO filled up with blackish scaling, this scaling 
-extended dist.ad behind Rl, on)y separated fro the ,conspicu
ous subapical dark patch SCo_Rl by the grey vein R1: dark 

Fig. 93.-Macroglo88u11l! particolor Roths. & Jord., ~ . 

.apical margina half-moon conspicuons, grey costal space 
proximally of these pa.tches sharply defined, separated by 
the grey border of the indistinct third discal1ine into a paler 
proximal and a, slightly darker and sometimes a little rufous 
distal portion. Hind wing: base and a broad distaborder 
blackish-brown, somew.hat oliv'e, median band cadmium
yellow, shaded -with tawny along the d sta border, especially 
in~. Under8ide of palpus greyish .. \vhite, with a white side
line; breast grey, shaded with 'vood,~brown ; abdomen 
wholly wood, brown. Wings hazel, shaded with grey, distal 
border brown, abdo inal area of hind wing yellow, sharply 
limited in front. E,nd.segment .of antenna. as long as the 
five pre,c,edingsegments -t.ogether. Expanse .: 0' 56mm., 
~60mm . 
. ,is. Tenth t.ergite truncate, angles rouflded, sternite incrass,ate 

at apex and here transversely carinate. Clasper with frictio -
,scales; barpe (fig. 90 I) pointed, flat above, free part short. 
Process of penis-sheath (fig. 90 J) long, evenly curved, pointed 
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proximad, its distal surface denticulate, a longer subbasal 
tooth; internal rods flattened, rounded at end. 

Bab. S. INDIA, where we have bred the species. It is 
common in open country with moderate rainfall, but scarce 
in wet forest areas. 

Egg.-Shortly ovoid; surface shining and very minutely 
rugose; colour grass-green, fading to pale yellow before 
hatching. Length 1·25 mm.; breadth 1 mm. 

Larva:-
1st ins tar . Horn minutely bifid; surface dull, anal fla p 

tuberculate; colour pale green, horn black. 2nd insiar. 
Head, body and horn shining; head degraded yellow; seg
ments 2 and 14 pale yellow, rest of body green; horn black. 
3rd ins tar . Horn long, stout, minutely bifid, covered with small 
tubercles; head and body pale yellowish-green, dorsum of 
body dark green; horn pale rusty "\vith black tubercles. 
4th instar. Head green with a pale yello"\v stripe separating 
face from cheek; segment 2 green, rest of body glaucous
green above a broad, pale yellow, dorsa-lateral stripe, obscurely, 
closely dotted with white; darker green, more sparsely 
dotted, below this stripe; a dark green dorsal stripe from 
4 to 11. 

5th instar. Head round, surface dull; true clypeus a little 
less than one-half length of head, apex acute, sides curved 
outwards; apex of false clypeus acute, reaching to one-half" 
length of head; labrum one-third length of clypeus, trans
versely lined; ligula kidney-shaped, slightly longer than 
labrum; cutting-edge of mandible strongly toothed; eyes with 
4, 5 and 6 in a straight line, the line joining 1 and 2 at a slight 
outward angle to this line; 1, 2, 3 and 4 equidistant, 6 slightly 
further from 4 than 4 is from 3; 5 at right angles to the line 4 
to 6 and as far from 4 as 6 is from 4. Body dull and of the 
usual macroglossine shape; horn long and straight. 

Colour of green form (PI. XI, fig. 6): head pale green; a 
narrow whitish subdorsal stripe and a broad ,vhitish stripe 
separating face from cheek, the two stripes not reaching 
vertex; ligula yellowish-green, the front margin rusty; basal 
segment of antenna. yellowish, ,vith a maroon dorsal stripe, 
other segments pale flesh-colour; mandible green, tip dark 
bro,vn. Body green, suffused with glaucous on dorsum; a 
transverse ro"\v of whitish dots along each secondary ring; 
a dark green dorsal stripe; a clearly defined whitish dorso
lateral stripe; horn green, tip fuscous. Spiracles narrowly 
oval, yello,vish, with a broad maroon band across the middle, 
broken by the yellow central slit. 

There are also dark-coloured forlns of the larva (PI. XI, 
fig. 7) in which the head is bro,vn, with stripes as in the 
green form but usually edged "rith darker brown; body 
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varying from chocolate to ochreous-brown; the dorso-Iateral 
stripe pale body -colour, edged with darker brown, most distinct 
on anterior segments; a dark brown dorsal stripe; dots paler 
body-colour; broad, broken supra- and subspiracular stripes; 
venter brown. Spiracles as in green form, but darker in colour. 
Length 42 mm.; breadth 5 mm.; horn 9· 5 mm. 

Pupa.-Tip of tongue spatulate; antenna slightly longer 
than fore leg; no coxal piece. Surface shining; head, 
thorax and wing-case smooth, veins of wings prominent, 
abdomen shallowly, irregularly corrugate; front bevel of 
segment 9 rugose. Cremaster elongate-triangular, tip narrowly 
truncate, with a setiferous tubercle at each lateral angle. 
Colour pinkish bone-colour, head and thorax with a greenish 
tinge, the head, thorax and wing-case blotched with fuscous ; 
a black dorsal stripe on thorax; a diffuse olive-green dorsal 
stripe on abdomen; bottom of corrugations and front bevels 
of abdominal segments rusty. Cremaster black. Length 
38 mm. ; breadth 10 mm. 

Habits.-Food-plant: Morinda citr~folia Linn., family 
Rubiacere. The larva turns pinkish (in the green form) and 
pinkish-yellow (in the dark-coloured forms) before pupation. 
'The moth, if alarmed when at rest, makes a deep, low, hum
ming note. It may be seen feeding in the morning and evening. 

123. Macroglossum belis (Linn.). (Fig. 94, imago; PI. XI, 
fig. 9, larva, fig. 10, pupa). 

Sphinx beli8, Linnreus, 1758, p. 493; Cramer, 1776, p. 147, pI. xciv, 
fig. C (China). 

Macroglossa belis, Moore, 1884, p. 234 (Cachar); Swinhoe, 1885 A, 
p. 287 (Belgaum; Sattara; Bombay); id., 1886, p. 434 
(Mhow); id., 1888, p. 117 (Karachi); Hampson, 1892, p. 113; 
Dudgeon, 1898, p. 417 (Sikkim; Bhutan; up to 3,000 ft.); 
Nurse, 1899, p. 513 (Cutch). 

Macroglo8sum belis, Roths. & Jord., 1903, p. 637; Seitz, 1929, 
p. 557, t. 65 a. 

Macroglo8sa opis, Boisduval, 1875, p. 345 (Silhet; Darjiling). 

Imagf).-d'~. End-segment of antenna about as long as the 
five preceding segments together. Abdomen with three 
cadmium-yellow side-patches, separated from each other, the 
first smallest, transverse, fifth segment with a lateral, sixt.h 
with a dorso-Iateral, and seventh with a mesial patch of dark 
brown or black; tips of side-tufts white. Fore wing \vith t\VO 
antemedian lines, interspace filled up, but the band not 
prominent; first and second discal line evenly curved costad 
in front, the second heavier than the first, interspace partly 
filled up with dark scaling, the lines straight behind or in
curved; dark subapical patches not prominent, grey costal 
space at its proximal side sharply limited at RI. Hind wing 
with cadmium-yellow median band, basal and distal border 
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'bla,ckish .. brown, the border somewhat shaded off along the· 
yellow 'band, ,and here less deep in tint. Underside of breast 
,and legs wood-russet brown, middl'e of pro sternum more . grey; 
palpus white with some brown scales; abdomen clayish 
cinnamon rufous, basal sternite and a, large indistinct mesial 
apical pat'ch on each of the two following ones of the colour' 
of the breast. Wings hazel-chestnut, rather br'g.hter than 
abdomen; abdominal area of hind wing cadmium-yellow. 
Expanse: o-~ 5~60 mm. 

cr. Tenth tergite obtusely pointed" not dilated lateral y 
before end; sternite narrow, sides parallel, end rounded, 
somewhat in'cr,assate. 'Cla'sper with friction .. s,cales; harpe
,short, acutely t.riangular, ventral edge denticulate. Process. 
of penis .. sheath ending in a long point, distal edge with a few 

Fig. 94.~MacroglQ,8$Unlt belis (Linn.). 

teeth in m"ddle, proximal edge ,dentate at e,ast in basal h,alf,. 
base projecting distad. 

Hab. W HIMALAYAS, 8 INDIA and CEYLON to China and 
Japan. We have bred it in S. India and at Dehra Dun up to· 
about 3,000 feet elevation. It is common in both forest and 
open country, independent of rainfall. 

Egg.~Indistinguishable from that of M affictitia. 
Larva:....- . 
1st in star. Horn straight, bifid, of medium length; head 

and anal segments :yellow, rest of body bluish-green, horn 
black. 2nd instar. A green and a dark-coloured form. Green 
form : head and segment 2 pale green, rest of body darker green, 
dotted with 'vhite; a broa,d dark green ,dorsal stripe ,vitb 
a broader pale green stripe on each side of it; a 11arrow dar 
green dorsa-lateral stripe; horn pink with black tubercles 
Dark-coloured form: head orange, boOdy very dairk green, 
a ost black, dott'ed ,lith white. 3rd instar. Horn long and 
Qurved up,vards, tuberculate. Green form: head and body 
.green dotted ,\rith white; abroad dark: green dorsal stripe; 
a narrow pale yellow dorso-lateral stripe; horn pa e green, 
tubercles black. Dark-coloured fornl: horn, legs, prolegs, anal 
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flap and claspers shining; head greenish-brown; segment 2 
dark brown, a band of degraded pink near front mftrgin; 
3 and 4 greenish-brown, rest of body pale crimson, dotted 
with white; a greenish-brown dorsal stripe; a narrow white 
dorso-Iateral stripe with a broader stripe of very dark greenish
brown below it; below this a still broader spiracular stripe 
of pinkish-brown; spiracles lying on reddish patches; horn 
black ,vith black tubercles; legs, shanks of prolegs, anal flap 
and claspers black. 4th ins tar similar to the 3rd instar. 

5th instar. Head square with rounded edges; clypeus 
triangular, apex acute, less than one-half length of head; 
false olypeus with apex a narrow gothic arch reaching to 
slightly more than one-half length of head; labrum less than 
one-half length of clypeus and not quite so broad as clypeus ; 
ligula kidney-shaped, as long as labrum and two-thirds as 
broad; cutting-edge of mandible shallowly, coarsely toothed; 
eyes with 1 to 4 in a sharp curve and about one eye-diameter 
apart; 6 in line with 3 and 4, and further froin 4 than 4 is from 3 ; 
5 as far from 6 as 4 is from 6, and slightly further from 4. 
Surface of head dull, coyered with minute, conical, glassy 
tubercles. Body with dull surface; horn straight, of mediunl 
length. 

Coloration.-Very variable, ,vith green, black and pink 
forms. The colouring of the green and black forms is as 
described under the 3rd instar. Pink form: head degraded 
rust-colour or greenish-red; an indistinct yellowish subdorsal 
stripe; a yellowish stripe separating face from cheek; labrum, 
ligula and mandible green, the last with tip black; antenna 
greenish tinged with rusty. Body pink above the dorso
lateral stripe, glaucous-green below it, the whole dotted with 
white; segment 2, subspiracular region of 3 and 4 and venter 
of 5 and 6 suffused with yellowish-brown; other segments. 
slightly suffused with orange in spiracular region; a faint, 
neutral-coloured dorsal stripe; a white dorso-Iateral stripe 
from 3 to base of horn, very broad and well-defined on 12 ; 
a yello,v, interrupted subspiracular stripe from 5 to tip of anal 
flap. Horn black, with black tubercles; legs red, with black 
claws and basal segment, by which the larva can be distinguished 
from that of affictitia; prolegs ,vith a black band on front 
surface near base. Spiracles oval, flush, orange, the surface 
of the body round them suffused with dull orange. Length 
50 mm.; breadth 8 mm.; horn 7 mm. 

Pupa.-Tongue-sheath more prominent than in affictitia, 
semicircular in side-vie,v; tip of tongue spatulate; antenna 
equal to fore leg and reaching to about one-third the ,ving
case, mid-leg about one-half. Surface shining, head, thorax 
and ,ving-case smooth; abdomen closely pitted; front be\rel 
of segment 9 set with short, irregular ridges 'covering the 
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whole bevel. Spiracle of 2 a slit curving forwards, the hind 
margiB of 2 and front margin of 3 thickened and curved in 
conformity with the slit; remaining spiracles broadly oval. 
Cremaster elongate triangular, tip emarginate-truncate, a, 
conical setiferous tubercle, directed straight backwards, at each 
lateral angle of the truncation. Colour pinkish bone-colour; 
head, thorax and wing-case translucent; tongue-sheath, 
legs, antenna and wing-case transversely banded with leaden
grey; a narro\v black dorsal stripe on'head, vertex and thorax; 
dorsum of abdomen rusty, sides paler, pits rusty; cremaster 
reddish-hrown, spiracles black, those on the abdomen lying 
in quadrate black patches. Length 40 mm. ; breadth 11 mm. 

Habits.-Food-plants: Saprosma indicum Dalz. & Gibs., 
family Rubiacere, and Strychnos nuxvomica Linn., family 
Loganiacere, in S. India, and Hamiltonia suaveolens Roxb., 
family Rubiacere, in the W Himalayas. The larvre closely 
resemble those of affictitia in appearance and habits, 'and are 
found in company with those of affictitia on the strychnine
tree (nuxvomica). 

12,*. Macroglossum assimilis S,vains. (Fig. 90 K, L, genitalia; 
PI. XI, fig. II, larva, fig. 12, pupa). 

l1!acroglossum a8similis, Swainson, 1821, pI. lxiv (d'~) (Hab. 1) ; 
Roths. & J ord., 1903, p. 638; Seitz, 1929, p. 557, t. 65 a. 

Macroglossa bengalensis, Boisduval, 1875, p. 341 (Pondicheri); 
Hampson, 1892, p. 115; id., 1900, p. 40. 

Macroglossa taxicolor, Moore, 1879 A, p. 387 (Ceylon); id., 1882, 
p. 29, pI. xc, figs 3, 3 a (1., p., L) . 

. Jf.acroglo8sa belis, Hampson (non Linn.), 1892, p. 114 (Trineo .. 
mali, ~). 

lrna.go.-J~. Similar to belis: dark side-patches of fifth 
and sixth abdolninal segments less black. Upperside: fore 
'ving with a whitish-grey flush, the antemedian band broader 
behind, dilated basad at hind margin, first discal line 
vestigial behind, second strongly angled at R2, concave between 
R2 and hind margin, interspace between the two lines filled 
up; subapical dark spot SC5-Rl ovate, prominent, nearly 
black, the grey costal space at its proximal side not sharply 
limited behind, continuous with the grey submarginal area; 
the grey median interspace rather conspicuous; yellow band 
of the same colour as in belis, that is, deeper in tint than in 
cory thus and allies. Underside of abdomen and ,vings less 
reddish than in belis. Expanse: d'~ 50-60 mm. 

d'. Tenth tergite truncate-sinuate; sternite transversely 
lllulticarinate on the upperside, raised in the mesial line, 
appearing pointed in an apical vjew, apical half black. Clasper 
wifu friction-scales; harpe (fig. 90 K) elongate, spoon-shaped 
at end, the small ,videned part dentate. Penis-sheath 
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(fig. 90 L) with a long apical process, somewhat widened and 
dentate before end; from its projecting base proximad 
extend two series of long teeth on to the sheath; internal 
rods obtuse at end. 

Bab. S. INDIA and CEYLON to Java. We have b~ed it in 
S. India, ,vhere it is common in forest and open country. 

Egg.-Indistinguishable from that of particolor. 
Larva :-
1st instar. Head black; horn long, slightly up-curved, 

black; body yellowish. 2nd instar. Similar to 1st instar. 
3rd instar. Head yellowish-green; body: dorsum apple
green with a plum-coloured dorsal stripe; rest of body plum
colour; the whole dotted with yellowish; a narrow, white, 
dorso-Iateral stripe on segments 11 and 12; a broad apple
green subspiracular stripe; horn, legs and a broad band on 
shanks of prolegs shining black. 4th instar. The plum-colour 
of the 3rd instar replaced by apple-green; an elongate, shining 
black spot near front edge of clasper-face and a duller black 
spot in the middle of clasper-face. 

5th instar. Head round; true clypeus with apex acute,. 
one-half length of head; apex of false clypeus forming a wide 
arch over apex of 'true clypeus and reaching to two-thirds 
the length of the head; labrum about one-half length of 
clypeus; ligula kidney-shaped, as long as labrum; cutting
edge of mandible obscurely toothed; eyes with 1 to 4 in 
a slight curve, I to 3 equidistant, 4 a little further from 3 than 
3 is from 2; 6 in line with 3 and 4 and as far from 4 as 4 is 
from 3 ; 5 as far from 4 as 4 is from 3, and rather further from 6 .. 
Surface of head dull and smooth except for minute tubercles .. 
Body with dull surface; segment 2 with a slightly shining 
short saddle-shaped marking; horn long, straight, not bifid ;. 
shining, with small tubercles directed distad; legs and pro legs 
shining. 

Coloration.-Head dull grass-green; labrum green; ligula 
glassy-white; basal segment of antenna greenish, end-segment 
red, middle Segment greenish tinged with red; mandible 
green, tip broadly reddish-brown; eyes whitish with black 
pupils. Body dull grass-green, dorsum of segments 5 to 12 
suffused with glaucous, the whole with a transverse row of 
yellow dots along each secondary ring; a narrow dorsal stripe, 
jet-black on 2 to 4, bluish on remaining segments except at 
the front margin of each segment, where it is black; a broad 
white subdorsal stripe on each side of the dorsal stripe from 
5 to base of horn; a narrow, obscure, whitish dorso-Iateral 
stripe from 6 to base of horn, becoming broader and well
defined on II and 12. Horn entirely black, or the dorsum 
black, venter honey-yellow, tip shortly yellow, the tu berbles. 
black; legs red; shanks of prolegs greenish or yellowish, with 

VOL. v. 2 B 



370 SPIDNGIDlE. 

a broad black band·, ankles reddish, feet livid-green. Spiracles 
narrowly oval, flush, white with a narrow, black, minutely 
beaded border. Length 55 mm.; breadth 7 mm. ; ,h~rn 7 mm. 

Pupa.-Shape the same as other macroglossine pupm; 
tongue-sheath prominent; tip of tongue spatulate; ~ntenna 
slightly shorter than fore leg, which reaches to middle of wing
~ase, mid-leg reaching to two-thirds. Surface of head and 
thorax shining, finely aciculate; of wing-case and abdomen 
dull, abdomen minutely, sparsely 'pitted; front bevels of 
segments 9 to 11 rugose. Spiracle of 2 a narrow slit covered 
by a narrow, raised, oblong, transverse lobe proj~cting from 
the front margin of 3, the hind margin of 2 slightly thickened 
in front of the slit. Cremaster: elongate-triangular, smooth 
.and shining, tip shortly bifid, ventral surface hollowed longitu
.dinally. Colour pinkish bone-colour, head, thorax and wing
·case green, the wing-case marked with dark transverse lines 
·and dots; a broad dorsal stripe from head to segment 12, 
jet-black on head and thorax, diffused green on abdomen; 
spiracles black; cremaster brownish orange. Length 37 mm. ; 
breadth 11 mm. 

Habits.-Food-plant : Memecylon edule Roxb., family 
Melastomacere. Habits similar to those of belis. 

125. Macroglossum pyrrhosticta pyrrhosticta (Butl.). (Fig. 
90 M, N, genitalia; fig. 95, imago; PI. XI, fig. 13, & 
Pl. XV, fig. 4, larva; PI. XI, fig. 14, pupa). 

Macrogwssa pyrrhosticta, Butler, 1875, p. 242, pI. xxxvi, fig. 8 
(Shanghai); id., 1877 A, p. 527, pl. xc, fig. 8 (larva). 

Macrogw8sum pyrrho8ticta, Roths. & Jord., 1903, p. 641, pI. iii, 
fig. 12 (~); Mell, 1922, p. 258, pl. viii, figs. 30, 31, pI. xviii 
fig. 24 (pupa), pI. xxx, fig. 11 (larva), fig. 12 (d'). 

Macroglossum pyrrhol~ticta pyrrho8ticta, Jordan, 1911, p. 253; 
Seitz, 1929, p. 557; Scott, 1931, pI. iii, fig. 7 (larva). 

Macroglo8sa gilia, Boisduval (non Herr.-Schaff., 1854), 1875, 
p. 341 (partim); Moore, 1884, p. 234 (Cacbar); Hampson, 
1892, p. 117 (partim); Dudgeon, 1898, p. 418 (Sikkim; Bhutan; 
2,000-5,000 ft.). 

Macroglo8sa catapyrrha, Butler, 1875, p. 243, pl. xxxvi, fig. 6 
(N. India). 

Imago.-3~. Very like troglodytus but larger, antemedian 
band and first disca.! line of fore wing wider apart, all the 
.grey interspaces more olivaceous, duller and not so prominent 
-as in troglodytus, the wings appearing less variegated, though 
the number of lines and interspaces is the same in both 
..species. Underside as bright ferrugmous as in troglodytus, 
.abdom~n often with two rows of blackish patches as in many 
,specimens of troglodytus. Underside of palpus and middle 
.of '-breast rather variable in tint. Ex,panse: ~ 44-55 mm., 
~48-56mm. 
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c1. Sexual ,armature ,a,sin ,troglodytus, but upper lobe of 

harpe (fig. 90 M) acuminate, without teeth at upper edge, or 
{)nly a few, and process of penis-sheath (fig. 90 N) longer 
,and pointed,. ~ 

Hah. E. HIMALAYAS to China, Japan and Malaya. We have 
bred it in the Khasi Hills, where it is common during the 
monsoon in forest areas with heavy rainfall, at an elevation 
of about 5,000 feet. 

Egg.-Broadly ovoid ;,. surface shiningalld smooth; colour 
greenish. 

La.rva :-
Final in.ytar. ,Horn straight, of m'edium length:, tapering 

evenly 'to a sharp point, minutely tube,rculate. Surface dull 
and smooth. 

Coloration.- He,ad dark ,green. Body with a yellow sub .. 
dorsal and ,a, yello,v dorso-lat,eraI stripe; segments 2 to 4 

Fig. 95.-,MacrogIo88um pyrrhosticta pyrrho8ticta (Butt), ~. 

-dark green, ,rest of body pale bluish~green;a stripe from 
2 to base of hoOrn, yellow on 2 to ,4, white on the remaining 
segments, edged above with green; above this stripe a number 
of ,short narrow :stripes, "ranting on each side of the 'dorsal 
line, thus leaving a subdorsa] stripe of the body-colour; 
sev,en narrow, green oblique stripes; horn ,purplish, end 
,one-third ora~ge, tuber,cles black ; legs reddish, basal ,segment 
with a shining black band. Spiracles white, with a broad 
red band across the middle. Length 50mm.; breadth 
9-5 mm.; horn 7 mm. 

Pupa.-Tongue-sheath prominent, especially ventrad; an .. 
tenna slightly· shorter ,than fore leg, reaching to middle 'Of 
\\ing ... case. Surface of head, thorax and wing. case shining 
and smooth ; abdomen shining ,and pitted dorsally and 
ventrally; hind bevels of segments 8to 10 smooth, front 
bevels of 9 to II w'th many tran9vers'ely elongate tubercles,. 
Cremaster triangular, tip bifid, the arms widely separated 
and very fine; venter hollow, with thick lateral 'extensor
ridges. Colour greyish ... yello\v, with a green tinge on head, 
thora and wing.,ease, sparsely dotted ,vith brown; thorax 
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with a nalTow black dorsa stripe, continued as . a greyish 
strip'e on abdomen; tongue, inner margin of wing and spiracles 
bla'ok; cremaster ,vith basal half brown above, rest - black. 
Length 40 nun.; breadth 1 mm.; tongue-sheath projecting 
3" 5 mm. in front of head. 

Habits .. - -Food .. plant :: pf£deria fretida Linn,., family Rub". 
aceoo, in India,an,d P. tomentosa Linn., in China. 

126. Maeroglossum trogIodytus (Boisd.). (Fig. 90 0, P,. 
genitalia; fig. 96, imago; PI. XV,fig.5,.la va). 

Ma.c1'oglo88G t'Yt)glodytu8, Boisduval, 1875, p. 344 (Assam; Darji
ling). 

Macroglo88Um ,t'l'oglodytu8, R'oths. & Jord., I 903, p.. 641, pI. iii~ 
fig. II (&'); ,Jorda.n, 1911, p. 253; Mell, 1922, p. 261, pI.. ix, 
figs. 6, '7, (larva), pl. xviii, figs. 36, 37 (pupa); S,eitz, 1929, 
p. 557, t. 560 fe). 

Macro,glo88a gilia, Hampson (non Herr .. Schaff.), 1892, p. 117 ~ 
id., l893., p. 59, ptQlxxv, fig. 6 (larva). 

Macroglo88a bel~8, Hampson I(non .Linn.), 1892, p. 113. 

'. l~~o.-O'~. A '. small species, generaH."? confused with 
'1/!1'8~p~da. Fore ';lng much vnrieg,ated "'it h slaty .. grey, the 
hne~ ra.t.her promInent, antenledian ba·nd oblique, not c\I,va)Ts 

Fig. '96.-MacrofJlo88u In troglodytu 8 (Bo' ad .. ). 

oompletely filled in ,vith bla,ek, often touching fir:;tt discaI 
line; second discal line hea V'jt , dilated distad behindRl 
,Underside of abdomen ,and disc of wings ferruginous ; bases 
of wings more or less shade,d with yellow' palpus dirty 
grey, middle of breast vinac1eous-olive. S. India and Ceylon 
specimens ,ave the yello,v band of hind ,ving deep in tint. 
Expanse: <S ~ 40-54mm. 

0-. 'Tenth tergite sulcate beneath, convex above, trWlcate 
rounded; sternite rather flat, apex; rounded, feebly acuminate 
in middle, transversely carina'te ,above. Clasper ,vithout 
lriction-scales; harpe (fig. 90 0) forked like that of pyrrho
,~ticta,but upper lobe flat, rounded in dorsal'vie"r, dentate 
at ed,ges, lo,ver lobe clubbed, tuber,cuJate. ,Process of penis .. 
sheath (fig. 90 P) obtuse, dentate a.t ape,;:, basal teefh 
extend'ng on t.o sbeath, t,be most proximal tooth enla~g,ed ; 
internal rods, rounded at end, sharp ,side edge denticulate. 

Ifab. E. HI~rALAYAS, S. INDIA and CEYLON to China and 
Java. \\1e h,ave bred it in the Khasi Hills, ll',here it is very 
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commoll from May to September in forest areas at an el~vatioll 
of about 5,000 feet, probably the most common species of 
M acroglossum. 

Egg.-Broadly ovoid, smooth and shining, colour green. 
La'rva :-
1st instaTe Yello,v ,vhen first hatched, green after f~eding, 

horn black. 2nd instar. Green, horn black. 3rd instar. 
Green, dorsum dotted with white; a ,vhitish dorso~lateral 
stripe fronl segment 2 to horn. 4th instar. Head green with 
a darker green subdorsal stripe; body green dotted with 
yellow; a darker green dorsal stripe; a whitish dorso-Iateral 
stripe; seven dark green oblique stripes; horn tuberculate, 
black ,vith yello,,,, t.ip. 

5th instal" Head ,vith surface moderately shining. Horn 
long, straight, ,vith dull and smooth surface. Body dull and 
smooth except for a transverse row of small tubercles along 
each secondary ring in the dorsal area. 

Coloration.-Head green with a \\rhitish subdorsal stripe~ 
Body green, dorsal tubercles white; a dark green dorsal stripe, 
flanked on each side by a white stripe, from segment 4 to 
base of horn; a yello,v dorso-Iateral stripe from segment 2 
to base of horn; seven dark green oblique stripes; horn 
purple, tip yeIlo,Y; legs and prolegs reddish; anal flap 
edged with yellow. Spiracles reddish. 

There is also a dark-coloured form in which the head is 
purple, subdorsal stripes paler purple; body brown, the 
dorsal tubercles purple; the dorso-Iateral yellow stripe broken 
or wanting on segments 5 to 11; oblique stripes dark brown 
dotted ,vith purple; horn dark purple, tip yellow; legs 
orange; prolegs steel-blue, claspers purple. Spiracles yellow. 
Length 50 mm. ; breadth 6 mm. 

P'ltpa.-Shape and surface as in other macroglossine pupoo. 
Colour of head and abdomen yellow, thorax greenish. Spiracles 
black. 

Habits.-Food-plant.s: Hedyotis uncinella Hook. & Arn. 
and H. scandens Roxb., family Rubiaceoo. The moth is 
frequently on the wing in the morning and evening. 

127. Macroglossum insipida insipida (But!.). (Fig. 90 Q, R, 
genitalia; fig. 97, ill1a.gO ; PI. XI, fig. 15, larva, fig. 16, 
pupa). 

Macroglossa ins ip ida , Butler, 1875, p. 242 (Ceylon); Moore, 
1882, p. 30, pI. xcii, figs. 3, 3 a, 3 b (1., p., i.); Hampson, 1892, 
p. 117; Dudgeon, 1898, p. 418 (larva and pupa descr.). 

Macr~f!.lossun" insipida. insipida, Roths. & J ord., 1903, p. 642, 
pI. Ill, fig. 10 (~); Seltz, 1929, p. 558, t. 65 a. 

Imago.-c!~. ""ery close to troglodytus, with which it agrees 



374 SPlItNGIDAl. 

,in size. Distal margin of forewing more convex; and ape~ 
less acute than in troglodytus. Antemedian band of fore 
wing above rather abruptly narrowed in anter·or half and 
curved costad, being less oblique than in troglodytus,. Expanse: 
,~ 40 mm., '~ ,44 mm. 

~. Harpe (fig. 90, Q) quite different from that of trog,lodytus
and pyrrh,08ticta, resembling th,at of faro; c,ylindrical, a little 
curved upwards at end, tip denticulate. Penis-sheath 
(fig. 90 R) with very few teeth proximally of base of process,. 
the most proximal one large, triangular; process obtuse, 
dentate at end and proximal ledge, teeth extending on 
to sheath in one ro,v. 

Hab.E. HIMALAYAS, S. INDIA and CEYLo.Nto Malay,a. 
We have bred the subspecies in S. India, where it is ver,Y 
plentiful towards the end of the rainy season, en forests with. 
very heavy rainfall, up to 1,000 feet eJevat!ion. 

Fig. 97.-· Mool'o,g108sum insipida insipida (But1.), ~ .. 

Larva: 
Final instar. Head rounded~quadrate in sh,ape, dorsal line 

of vertex very slightly depressed; true clypeus less than one
h,alf length of head, equilateraUy triangular with apex rounded ; 
false clypeus with apex acute, reaching to one-h,alf length of 
head, 'sides curv'ed out'vards; labrum about one-half length 
of clypeus; ligula as long as labrum, kidney-shaped; cuttmg
edge of mandible finely toothed; eyes with 1 to 4 equidistant 
in a sharp curve; 6 ill line with ,3 and 4, furth'er from 4 than 
3 is from 4; 5 also further from 4 than is 3, and further still 
from 6; 3 much larger than the rest ; surface of head dull 
and smooth. Body as in other m,acroglossine larvre. Surface 
dull ,and smooth; horn rather short, thick at base, tapering 
evenly to a blunt point, coveredwit'h ,small, conical tuberoles 
directed distad. 

Coloration.-He,adgreen; a whitish subdorsal stripe, 
runnin,g do,,'1l side of , clypeus; a, whitish stripe separating 
face from ,cheek; labrum green; ligula whit'·sh; basal 
segf!lent of antenna green, other segments rusty; mand.ible 
pale green, tip dark rusty. Body grass"g,reen covered witll 
whitish dots; a dark!er green dorsal stripe from segment 2 
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to base of horn, with a diffuse whitish stripe on each side of it ;.. 
a narrow white dorso-lateral stripe, edged narrowly above 
with darker green, on the same segments; broad whi.te 
oblique stripes, upper edge diffuse, lower edge sharply ~e:fined,. 
on 6 to II. Horn with basal two-thirds plumbeous-black, 
distal third orange, tubercles black except at tip, where they 
are orange; true legs orange, basal segment suffused reddish ; 
prolegs with ankles pale pink, feet livid white. Spiracles. 
broadly oval, flush, pale yellow with a broad, reddish-brown. 
central band, the whole narrowly bordered black. 

There is also a dark-coloured form in which the head is: 
dark brown with a russet-ochreous stripe separating face 
from cheek. Body russet-chocolate dotted with white; 
a darker dorsal stripe from 2 to base of horn; a russet
ochreous dorso-Iateral stripe from 3 to base of horn, obscure 
on 2; similarly coloured oblique stripes on 5 to II, the last 
running to base of horn, the angles between them and the 
dorso-Iateral stripe also russet-ochreous, forming a series of 
triangular patches; horn black, tip shortly orange-red;. 
true legs russet-ochreous; shanks of prolegs dark russet, feet 
whitish. Spiracles pale russet centred with darker russet. In 
another form the body-colour is dark brown, markings as· 
above. Length 50 mm.; breadth 5'5 mm. 

Pupa.-Tongue-sheath projecting shortly in front of head; 
tip of tongue spatulate; antenna longer than fore leg and 
reaching to middle of wing-case. Surface shining, head and 
thorax smooth, abdomen shallowly pitted; front bevel of 
segment 9 with a· long channel reaching from dorso-Iateral 
to ventro-Iateral region and short, transverse, irregular ridges, 
the anterior ones more prominent and closer together than 
the posterior ones. Spiracle of 2 a slit, a slightly raised oblong' 
transverse lobe projecting from the front margin of 3 behind it, 
the hind margin of 2 emarginate in front of it; other spiracles. 
elongate-ova]. Cremaster triangular, tip emarginate-truncate,. 
a smaH conical tubercle at each lateral angle of the truncation ;. 
ventral surface longitudinally hollow, with a median keel 
near base'; surface smooth and shining. Colour dry bone
colour, thorax and wing-case greenish, tongue-sheath and 
dorsum of abdomen rusty; wing-case, legs and antenna 
mottled sparsely with plumbeous-grey; a dorsal stripe, black 
on thorax t green on abdomen; broken, blackish, longitudinal 
stripes on venter; hind bevels of segments 8 to 10 brownish ;. 
spiracles black; cremaster pale rusty, tip black. Length 
30 mm.; breadth 8 mm. 

Habits.-Food-plants: Spermacoce hispida Linn., family' 
Rubiaceoo; .and Oorchorus capsularis Linn., 'family Tilitceoo. 
The pupa makes a low knocking note when alarmed. The 
moth does not appear to be attracted by light. 
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128. lIacroglossumvieinum Jord. (Fig. 90:8, T, U, genitalia; 
D,g,. 98, imago; PI. XI, fig. 17, larva, fig. 18, pupa). 

Macr~glo88Um vicin'Um ,Jordan, 1923, p. 189 figs. 8--10 (genit.) 
(N. Kanara); Seitz, 1929, p,. 558. 

lmago.-& '~. In size, colour and markings similar to 
M insipidainsipida. Palpus less grey, being rather strongly 
shaded with walnu't-brown,. Gr'e,Y margin 'Of tegula less 
contrasting', Fore wing as in M i. in sip ida, the markings 
the same but softer, the wing appearing less variegated. 
Hind wing: me,dian band slightly deeper yellow, the black 
marginal band less ,angulate below centre t.h,an is usually 
t,h'e case in M i ,. insipida.Underside: fore wing uniformly 
Qark cinnamon-rufous from ba,se to terminal band, the basal 
area hardly at aU shaded with darker bro,vn, 'without yellow. 
Hind wing less extended :y.elIo\v than in M i. insipida. 
Expanse : <! .~ 40-48 mm. 

Fig .. '98.-· Mac'roglos8uln vwinum J ord., '0',. 

<1,. H,arpe (fig. 90 S, T) very different from t,hat .of lff ~. 'tn· 
.sipiaa, short, "rith a broadiish sUbspatulate process, which is 
eurved up\vards ,and slightly ,Qwa,Y from inner .surface of ,clasper 
,and beais numerous teet.h ,at the rounded apex, at margin 
as well as on 'Outer and inner ,surfa,ces. Penis-sheath (fi.g. 90 U) 
,vith a transv'erseapical process, ,dentate arouD,d its obtuse 
apex ,and ,along its proximal margin; the teeth near base 
of process ratbe:r long, conical, the teeth extending on to 
sheath, th'e large tri.angular tooth found on the sheath of 
.Jf insipida absent; mside the sheath two daggers, .one 
acumin,ate and dentate, the other spatulate and non-dentate. 

Bab. S. INDIA. We have bred the sp1ecies in th,e K,anara 
District, the only area from which it h,as -been r,e,corded, wher'e 
larv,re are common in forests ,vith heavy rainfaH, above 
1,000 feet ,elevation, during the rainy months. 

Egg.-BrQadly 'Ovoid; surface ,smooth and shining; colour 
pale honey-yello,v. Length 1"4 mm.; breadth 1-2 mm. 
- Lar'M:-

Final instar. He,ad round; cutting-edge of mandible 
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toothed; eyes ,,,ith I to 4 in a slight curve, about two eye
diameters apart ;. 6 in line with 3 and 4 and rather more than 
two diameters from 4; 5 about three diameters from 6, 
rather less from 4; surface of head dull and snlooth. Body 
·dull and smooth; horn straight, long, base stout, tapering 
-evenly to a point, covered with small tubercles and rising 
from a conical tumidity. 

Coloration.-Head green, suffused lightly with glaucous; 
an obscure yello,vish subdorsal stripe, and a similar stripe 
separating face from cheek; labrum pale glassy-green; 
ligula similar, but sinus edges opaque white; basal segment 
of antenna green, other segments red; mandible green, 
tip narro'''ly dark reddish-brown. Body bright grass-green, 
dotted \\rith white; a narrow yellow dorso-lateral stripe from 
segment 2 to near barse of horn, ,\"ant.ing on 5; white oblique 
stripes on 5 to II, obscure on 5, broad on II, narrow on 12 
to base of horn, the lower part of each stripe formed of short 
grey lines; horn ,vith dorsal surface dull green, sides of basal 
half china-white with a bluish tinge, tip orange, the tubercles 
black on the green portion, white on the white portion and 
orange near the tip. Spiracles oval, flush, \vhite suffused 
:on each side of the central slit by reddish-brown. 

There is also a dark-coloured form in which the head is 
green ,vith pink reticulations, and a bro,vIl subdorsal stripe; 
segments 2 to 5 bro,,"n; remaining segnlents olive-brown, 
·dorsum pinkish-brown; an olive-brown dorsal stripe; the 
dorso-Iateral stripe yello\"" on 2 to 5, olive-brown on remaining 
segments; seven pinkish-brown oblique stripes on 5 to II, 
-edged below by olive-bro'\\"Il, and that on II becoming white 
\vhere it crosses 12 to base of horn; horn fuscous with yellow 
tip. There are other forms intermediate in shade between 
the t,vo described above. Length 55 mm.; breadth 8 mm. ; 
horn 6 mm. 

Pupa.-Tongue-sheath projecting considerably in front of 
head, semi-elliptical in profile; tip of tongue spatulate; 
.antenna reaching to nearly the middle of wing-case, fore leg 
slightly short.er. Surface shining; head, thorax and wing
case smooth; abdomen coarsely pitted mth coalescent pits 
except on hind bevels of segments 8 to 10; front bevel of 
9 with seven or eight irregular short ridges, the anterior ridge 
the most prominent, ridges becoming shorter and less promi
nent backwards, a long channel reaching from dorso-Iateral 
to ventro-Iateral region in front of the anterior ridge. Spiracle 
of 2 as in pupa of insipida; remaining spiracles oval, flush, 
the central slit with narro,v raised edges. Cremaster triangular, 
tip truncate, a short tubercle at each lateral angle of the tr,unca
tion, venter hollowed longitudinally, a central keel at) base 
dividing into two parallel arms \vhich do not reach the tip, 
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surface of cremaster smooth and sbining. Colour bone-colour,. 
tongue-sheath rusty along its edge, tongue black; head, thorax 
and wing-case tinged with greenish, tongue-sheath, legs and 
wing-case mottled plumbeous-grey; a dorsal stripe, narrow 
and black on thorax, diffuse green on abdomen; pits on 
abdomen plumbeous; hind bevels of segments 8 to 10 pale 
chestnut, ante .. spiracular ridges of 9 dark brown; venter of
abdomen blotched with fuscous; spiracles black; cremaster 
chestnut. Length 32 mm.; breadth 8 mm. 

Habits.-Food .. plant: Chasalia curviftora Thw., family 
Rubiacere. In the resting position the head and anterior
segments of the body are raised, the head held with the 
mouth-parts directed frontad, the true legs held against the 
venter. The moth has not been observed feeding nor coming' 
to light. 

129. Macroglossum sitiene (Walk.). (Fig. 90 V, W, genI
talia). 

Macroglossa sitiene, Walker, 1856, p. 92 (partim; "Natal," 
err. loc.; Silhet; Moulmein); Butler, 1877 A, p. 527 (Silhet) ;
Dudgeon, 1898, p. 418 (Sikkiro); Hampson, 1892, p. 115. 

Macroglossum sitiene Roths. & Jord., 1903, p. 644, pI. iii, fig. 18· 
(d'); Mell, 1922, p. 268, pI. viii, figs. 12-14, 32, pI. ix, fig. I, 
pI. xviii, figs. 39,. 40 (pupa), pI. xxx, figs. 13, 14 (larva); Seitz, 
1929, p. 558, t. 65 b. 

Macroglossa nigrijasciata, Butler, 1875, p. 241, pI. xxxvii, fig. 3· 
(Ceylon); Moore, 1882, p. 28, pI. xcii, fig. I. 

Macroglossa orientalis, Butler, 1877 A, p. 528 (Moulmein); Moore, 
1878, p. 844 (Upper Tenasserim); Swinhoe, 1890, p. 162' 
(Tenasserim) . 

Imago.-5~. Upperside of body and fore ,ving paler than 
in fringilla, clayish; dorsal basal dots of abdominal tergites 
vestigial, seventh segment pale, ,vith a very conspicuous 
mesial patch; side-tufts all prominently tipped ,vith white. 
Fore 'ving: antemedian band very prominent, sharply dilated 
basad behind; first and second discal line curved as in 
jringilla, but the second not dilated distad behind RI. Yellow 
band of hind wing deeper yellow than in fringilla, edge of' 
black border less convex. Underside of palpus, middle of 
breast and mesial patches on the proximal abdominal sternites 
or on all, dirty grey, much less white than in fringilla; hind 
wing more greyish distally, lines prominent. Expanse: 
~~ 46-56 mm. 

0'. Tenth tergite prismatical, rounded above, sulcate 
below, tip truncate; sternite rounded at end. Clasper with 
friction-scales; harpe (fig. 90 V) almost straight, sharply 
pointed. Penis-sheath (fig. 90 W) ,vith two processes-one 
broad, hook-shaped, dentate at the concave edge, the other
very slender and long, horizontal; long internal rod broad,. 
terminating in a long point. 



MACROGLOSSUM. 37~ 

Bab. E. HIMALAYAS, S. INDIA and CEYLON to the Philippines. 
and China. Mell has bred the species in S. China. 

Larva :-
Final instar. Shape similar to others of the genus. Body 

dull, with a transverse row of small tubercles along the 
secondary rings; horn long, slightly up-curved, tuberculate. 

Coloration.-Head green, with a white subdorsal stripe· 
and a white stripe separating face from cheek. Body ,vith 
segments 2 to 4 green, remaining segments greyish-green; 
a dorso-Iateral stripe made up of whitish tubercles on segments. 
2 to 4, then narrow and bluish-grey till 11 and 12, where it is· 
broader and whitish to base of horn; tubercles on anterior
secondary ring of each segment yellow, rest whitish. Horn 
with basal three-fifths bluish-grey, sides violet near base, 
distal two-fifths green, shading to yellow at tip, tubercles. 
black; legs pale reddish-brown, basal segment with a black 
ring; prolegs ivory-yellow with a black basal band. Spiracles. 
cream-coloured with a broad, brick-red central band. Length 
53-58 mm.; breadth 8 mm.; horn 7'5 mm. 

Pupa.-Shape similar to other pupre of the genus; antenna 
slightly longer than fore leg and reaching to about one-third 
of wing-case. Surface slightly shining. Cremaster elongate
triangular, tip emarginate-truncate and slightly upturned, 
with a small conical tubercle at each lateral angle; dorsal 
surface smooth, ventral with two curved longitudinal ridges 
down the middle and three channels, the central channel the 
broadest and shallo,vest. Colour of head and thorax dull 
greenish-grey, rest of body brownish-grey; tongue-sheath 
with a median black stripe; wing-case mottled with black;. 
body marked with dark dots and short stripes; spiracles 
black. Length 42 mm.; breadth 9 mm. 

Habits.-Food-plants: PlEderia tomentosa BI. and Morinda 
umbellata Linn., family Rubiacere, in China. 

130. Macroglossum fringilla (Boisd.). (PI. XI, fig. 19, larva,. 
fig. 20, pupa). 

Macroglo88a jringilla, Boisduva), 1875, p. 352 (India). 
Macroglo8sum fringilla, Jordan, 1911, p. 253, t. 40.e; Seitz, 1929, 

p. 558, t. 65 b; Mell, 1922, p. 265, pI. ix, figs. 8-12, pl. XXX,. 
fig. 10 (larva), pI. xviii, figs. 34, 35 (pupa). 

Macroglo8sa heliophilu" Boisduval, 1875, p. 354, pl. xl. 
Macroglo8sum heliophila, Roths. & J ord., 1903, p. 645, pI. iii,.. 

fig. 6 (d'); Manson, 1921, p. 752. 

lmago.-~~. Head and thorax with a prominent dark 
mesial stripe; a rather sharply marked triangular area of 
the same colour on tegula; abdomen with a pair of:, pro
minent black dorsal spqts on fourth tergite; side-tufts all 
tipped with white. Fore wing: two antemedian lines filled 
in, forming a very prominent band which is nearly straight. 
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dist.ally and dilated basad at hind margin; first and second 
·discal lines curved costad in front, concave bet,veen Rl and 
hind margin, the first thin, the second heavier, interspace 
not quite filled in, the lines remaining quite rustinct, the 
second dilated distad behind Rl till reaching post-discal 
line. this spot-like dilation proniinent; Rl in front of it 
grey, bordering a sharply defined post-discal costal grey 
patch; subapical spot SC5-Rl prominent, while the space 
SC4-SC5 in front of it is more or less grey. Black border 
of hind wing convex, more or less angulated near MI. Under
.side of palpus, middle of breast, and a mesial patch on first 
abdominal sternites greyish-white, rest of abdomen dull 
burnt-umber brown; tail rather darker; wings like abdomen, 
basal central area of fore wing darker, distal border duller, 
darker bro,vn; bases shaded with yellowish-buff, yellow 
abdominal area sharply defined, about 1·5 mm. short of tip 
of SM2. Expanse: ~ 50-58 mm., ~ 60 mm. 

~. Tenth tergite rather broad, rounded-truncate, flattened 
at end; sternite. spatulate, upperside elevated in mesial 
Jine, apical margin acuminate. Clasper with friction-scales; 
harpe incrassate distally, obtuse, often ,vith a subapical 
lateral tuberculate hump. 

Bab. S. INDIA to China, Malaya and the Philippines. We 
have bred the species in S. India, ,vhere la.rvre are found in 
evergreen forests, above 1,000 feet elevation. 

Egg.-Nearly spherical; surface smooth and shining; 
colour pale yellow. Length 1·5 mm.; breadth 1·4 mm. 

Larva :-
1st instar. Horn long, straight, bifid; head, segment 2 and 

anal segment.s behind base of horn honey-yellow; rest of body 
blood-red; horn shining black. 2nd i1t8tar. Head yellowish, 
segment 2 and anal segments pale yello,v ; rest of body dark 
maroon-red; horn shining black. 3rd instar. Similar to 
above, but paler; body dotted ,vith white; a dark dorsal 
stripe and a narrow whitish spiracular stripe. 4th instar. 
Horn very long; head opaque pale green; body translucent 
pale green, dorsum suffused ,vith yello,v and in some cases 
,vith touches of maroon-red, the whole dotted "rith ,vhite; 
a dull olive-green dorsal stripe; horn with basal half shining 
black, distal ha.lf green with black tip, the whole covered 
,vith black tubercles; legs shining black, prolegs ,vith a shining 
black band. 

5th instar. Head round; clypeus with apex acute, not quite 
one-half length of head; false clypeus with apex acute, 
reaching a little more than one-half length of head; labrum 
one-half length of clypeus; ligula 80S long as labrum but 
narro~er, kidney-shaped; cutting-edge of mandible strongly 
toothed; eyes with 3, 4 and 6 in a straight line, the line 
joining 1 and 2 forming an angle of 1050 with that line; 
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5 forming an equilateral triangle with 4 and 6; 1 and 2 one eye
diameter apart, 2 and 3 about one-half diameter, the others 
about one diameter apart, 1 and 2 smaller than the rest; 
surface of head dull. covered with minute bubble-like tubercles. 
Body of the usual macroglossine shape; dull and smooth 
except for minute tubercles on the secondary rings of segments. 
2 and 14; horn very long, thin, tapering evenly to a fine 
point, distal half slightly up-curved; shining and covered 
with small conical tubercles. 

Coloration.-Green form: head yellowish-green; labrum 
glassy-green; ligula glassy yellowish-green; basal segment 
of antenna green, other segments red; mandible green, tip 
broadly dark reddish-brown; eyes J?rownish. Body pale 
grass-green, with a transverse row of' yellow. or whitish dots 
along each secondary ring; the dorsal stripe limited to a 
triangular marking, dark green or violet, at the front margin 
of segments 5 to 11. Horn with basal two-thirds pale purple, 
distal third greenish-yellow, tip orange; legs with basal seg
ment shining black, remaining segments rose-colour; prolegs 
with base green, shank shining yellow with a broad black 
band, ankle maroon-rose, foot dirty white; clasper with 
front half green, hind half bluish; venter yellowish on 
segments 2 to 4, rest green. Spiracles oval, flush, white 
with a very broad rusty-orange band across the middle. 

In the dark-coloured form the head is pale brown; labrum 
green; ligula brownish-green. Body dark smoky olive
green or o1ive-brown, dotted with white; a saddle-shaped 
marking on segment 2 soiled ochreous-brown, covered with 
small white tubercles; a bluish-black dorsal stripe, black and 
widening at the front margins of 5 to II; horn reddish-brown 
at base, then olive-green, then reddish-brown again, tip and 
tubercles black; legs with basal segment black, other segments 
blood-red or brownish-red; prolegs with shanks orange with 
a broad black band, ankles pale yellow, feet livid white; 
distal two-thirds of anal flap and of clasper faces soiled 
ochreous-brown, the clasper shank brown with a broad 
black band; on the venter of segments 5 to 11 a transverse 
row of enamel-white dots along the anterior secondary ring 
of each segment. Spiracles white with a broad, dark, reddish
brown band across the middle. Length 70 mm.; breadth 
10 mm.; horn 13 mm. 

Pupa.-Shape as in others of the genus; tongue-sheath 
short; the hind margin of segment 11 somewhat tumid, 
12 fitting in to it telescopically; tip of tongue spatulate; 
antenna slightly longer than fore leg and reaching to middle 
of wing-case, mid-leg to about two-thirds; a very narrow 
coxal piece. Surface moderately shining; tongue-slieath 
dorsally shal10wly channelled; head, thorax and wing-case 
smooth; abdomen coarsely vermiculate-corrugate and pitted; 
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segment 9 with a very prominent an~-spiracular ridge, the 
front bevel coarsely tuberculate and WIth a deep transverse 
,channel at its base; less prominent ridges on 10 and 11. 
Spiracle of 2 with the :slit bordeJ'ed in front by t ,he curved
ema.rginate, slightly tumid hind margin of 2, and behind 
by an: oblong transvers'e lobe proje,cting froOm the front margin 
of 3; other spiracles oval., surface rising gently to the narrow 
rim of the central slit. Cremaster nearly oblong, narrowiIlg 
slightly distad" end widely curved-emarginate, a short, sharp 
tooth, directed distad, at each lateral angle; in some specimens 
there is a smaller tooth on the inner side of the base of this 
tooth; two 'Or three small teeth along outer e'dge of distal 
third of crem,aster; upp'er surface smooth and shining, lower 
surface with a central keel and a broad channel on each side 
.of the keel. Colour pinkish bone-colour, head, thorax and 
\ving,.case tinged with ,green; tongue with a narrow black 
median line not continued on to shea'th; tongue, legs, antenna 
and wing-case marked with narrow tran,sverse bands of olive~ 
green; a, black p:atch on frons, a black dorsal stripe on thorax, 
which is also dotted ,vith black; an obscure fU8COUS lateral 
stripe on abdomen; a large black spot ,at lower end of hi d 
bevel of segment 8; front bevel of 9 dark rusty; pits of 
abdomen rusty; spiraoles black, lying in small back patches ,; 
cremaster rusty, with lateral ,edges of base olive .. green.. Len,gth 
40 mm.; breadth 11·5 rom,. 

Habita . ......-Food-plant: Psychotria dalzellii Hook,., family 
Rub-,acere. The long hom is moved fr,eely in a vertical plane 
in a I instars. The moths may be ,seen fee,ding during the 
afternoon, but do not appear to be attracted by light. 

131. Macroglossu divefgens (Walk.). (Fig. 99, imago) .. 
Macroglo88Q, divergentJ,Walker, 1856, p. 94 (Ceylon); Moore, 

1882,p.27., pl. xcii, fig. 2; Hampson, 1892, p. 117. 
Macroglo88um ditJergen8, Roths. & ,Jord .. , 1903, p. 6,4;6; Seitz. 
1929, p. 559_ -

Imago ---$~. Fore,ving: first discal lin'e vestigia, second 
hea,vy -and dilated distad between Rl and R2; a d·stinct 

Fig. 99.-Jlucro,glos8um, d'iver~i;n8 (" alIt.), ~. 
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"black line outside the grey post.discal line as broad as the 
-second discal one. Expanse: o~ 46-54 mm. 

Bab. CEYLON. Early stages unknown. Very rare, in the 
British Museum 1 0-, 2 ~~. 

132. Macroglossum prometheus prometheus (Boisd.). (Fig 
90 X, Y, genitalia; fig. 100, imago). 

Macrog1088a prometheua, Boisduval, 1875, p. 355 (Java). 
Mocroglo88Um prometheU8 prometheU8, Roths. & Jord., 1903, p. 651; 

Seltz, 1929, p. 559. 

l'fM{/o.-<1 '~. Tegula with grey fringe in fresh specimens. 
Abdomen above with two dark dots at the bases of 
segments 3 and 4; anal tuft dark, tip often paler, vina~ 
ceous, not yellow or tawny. Fore ' wing ,vith grey streak 
-of Rl distinct, grey costal space in front of it prominent, 
~black apical half.. oon joined to the submarginal patch 

Fig. IOO.-Macroglo8sum prometheus prometheUlJ (Boisd.), ~ (Java). 

'8C5_Rl, which is black distally and somewhat russet proxi .. 
mally, subapica patch SC'-SC5 russet; lines not prominent, 
interspaces grey_ median interspace not more grey than 
interspace between the subbasal and the double antemedian 
lines. Yellow band of hind wing very sharply defined, co~tal 
margin not yellow. Underside of wings vandyke-brown, 
shaded with drab, ,dull in tint, yellow ,abdominal ,area con-
.trasting sharply. Expanse: cr~; 45-64 mm. The figure is 
from a Java speoimen. 

O. Tenth tergite truncate, very slightly sinuate, the angles 
somewhat projecting laterad. Clasper with prominent friction .. 
scales; harpe (fig. 90 X) ,vith a very short triangular, acuminate 
free process. Process of penis-sheath (fig. 90 Y) with a single 
basal tooth which points distad, and a number of teeth at 

:.and near proximal edge ; no teeth on sheath near base of 
process. 

Hab. CEYLON to Java and the Philippines. Early 'ltages 
'unkno,vn. Fairly common. 
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133. Macroglossum variegatum Roths. & ,Jord. (Fig. 91 A, B, 
geni talia) . 

Maoroglossum variegatum, Roths. & Jord., 1903, p. 653, pI. iii 
fig. 13 (<3') (Cherrapunji); Seitz, 1929, p. 559, t. 65 d. 

Imago.-3~. Differs from fringilla, with which it agrees 
best, in the following points: abdomen ,vith pairs of black 
dots at bases of tergites 3, 4 and 5. Antemedian band of fore 
wing not so prominent, much more curved, almost at right 
angles to costal margin; first and second discal lines also 
obviously more curved, S-shaped, median interspace less pale 
than in jringilla, shaped 1ike an hour-glass, but upper part 
larger than lower, second discal line dilated distad behind 
Rl; Rl grey; post-discal line and its grey border distinct~ 
continuous from costal to hind margin; distal edge feebly 
scalloped in fresh specimens, with darker dots at tips of veins; 
a pale stigma ,vith a dark spot at its proximal side in fresh 
specimens. [lnderside of palpus and middle of breast clayish~ 
very much darker than in jringilla, abdomen generally deeper 
brown, without ,vhitish-grey patches 011 the first sternites. 
Expanse: c!~ 50-54 mm. 

c!. Tenth tergite truncate; sternite less acuminate than 
in fringilla. Clasper without friction-scales; harpe (fig. 91 A) 
short, acuminate, curved upwards and then distad, underside 
often ,vith teeth. Process of penis-sheath (fig. 91 B) short, 
obtuse, slender, dentate at end as well as at proximal edge~ 
basal teeth extending on to sheath; internal rods rounded 
at end. 

Bab. E. HIMALAYAS, China and Malaya. Mell has bred 
the species in S. China. Fairly common. 

Larva and pupa.-So close to those of troglodytus that 
l\fell ,"'as unable to distinguish them from those of that species. 

Babits.-Food-plant : Hedyotis I.jinn., family Rubiacere. 

134. Macroglossum saga· (But!.). (Fig. 90 Z, Zz, genitalia). 
Macroglossa saga, Butler, 1878 A, p. 206 (Japan); id., 1878 B~ 

p. 3, pI. xxi, fig. 1. 
Macroglossu'm saga, Roths. & Jord., 1903, p. 653; Jordan, 191]~ 

p. 253, t. 40 f; Seitz, 1929, p. 560. 
lltlaoroglo8sa glaucoplaga, Hampson, 1900, p. 40, pI. B, fig. 13 

(Sikkim). 

Imago.-3~. No white line above eye; head and thorax 
,vith darker mesial vitta, abdomen with two yellow side
patches besides a vestige of a patch on se~ond segment; 
a double series of dark dorsal spots; taiJ blackish-brown; 
side-tufts of posterior segments ,vith deep buff tips, those of 
proximal segments ,vith ,vhite tips. Fore wing with the grey 
and the brownish-black parts rather sharply contrasting; 
antemedian lines curved, filled in with brownish-black, this 
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band dilated basad at hind margin; median interspace 
grey; fir8t and second discal lines angulate at Rl, concave 
between Rl and hind margin, interspace dark except behind, 
first line generally not prominent behind; grey costal space 
extended to apex of wing, the subapical rufous patch SC4-SCS
being shaded over with grey, grey post-discal line within this 
area conspicuous; Rl grey between second and third line, 
the area behind the grey patch blackish, the grey area limited 
by the apical triangular half-moon, by the subapical patch 
8C5_Rl and the grey line Rl. Hindwing: yellow band 
somewhat variable in width, at R2 barely half the width of 
the black border; fringe vinaceous-ciniIamon. Underside 
of palpus white speckled with black scales; breast greyish 
wood-bro,vn; wings dark russet, more or less shaded with 
grey on hind 'ving; yellow abdominal area of hind wing 
not very sharply defined distally. Expanse: ~~ 66 mm. 

~. Tenth tergite somewhat prismatical, truncate at end; 
sternite rounded at end. Clasper with friction-scales; harpe 
(fig. 90 Z) very short, obtusely pointed, conical. Process of 
penis-sheath (fig. 90 Zz) dentate at base only, to a varying 
extent the teeth sometimes extending on to sheat.h; internal 
rods obtuse at end. 

Bab.-E. HmALAYAS to China and Japan. Mell has bred 
the species in S. China, but has no record of the early stages. 
Food-plant: Daphniphyllum Bl., family Euphorbiacere, in 
S. China. Fairly common. 

135. Macroglossum gIaucoptera (Butl.). (Fig. 91 C, D, E, 
genitalia) . 

Mooroglo88a glaucoptera, Butler, 1875, p. 241, pI. xxxvi, fig. 9 
(Ceylon); Moore, 1882, p. 28, pl. xci, fig. 2; Hampson, 1892, 
p. 115. 

Macroglo8sum glaucoptera, Roths. & Jord., 1903, p. 655; Seitz, 
1929, p. 560, t. 65 d. 

Macroglo88a lepsha, Butler, 1877 A, p. 635 (Calcutta). 

lmago.-d'~. Similar to small specimens of M. corythu8 
luteata. Fore wing deep in tint., dark brown in basal area, 
the two ante median lines little darker, filled in with dark 
brown; median interspace greyish, wider in front than 
behind, dis cal lines not prominent, first and second very 
feebly curved, more or less filled in with dark brown. Hind 
wing: yellow band narrow, more or less interrupted in (), 
sometimes only vestigial; distal border very broad, broader 
behind than in cory thus cory thus. Underside: basal areas of 
both wings shaded with yellow, yellow abdominal area of hind 
wing not sharply limited distally. Expanse: c1~ 52-54 m:rp.. 

~. Tenth tergite (fig. 91 C) truncate, slightly sinuate, the 
angles somewhat projecting laterad. Clasper with a few 

VOL. V. 20 
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friction-scales; harpe (fig. 91 D) similar to that of semi. 
fasciata, much shorter than in corythu8, extreme tip truncate 
and notched. Process of penis-sheath (fig. 91 E) very long, 
dentate at proximal edge, very long teeth on sheath near base 
of process, besides numerous small ones; internal rods both 
acuminate. 

Hab. CEYLON to Java. Very rare, and early stages unknown. 

136. Macroglossum semifasciata semifasciata (Hamps.). 
(Fig. 91 F, G, genitalia). 

Macroglossa selnijasciata, Hampson, 1892, p. 115 (E. Pegu). 
Macroglossum semijallciata, Roths. & Jord., 1903, p. 657; Seitz, 

1929, p. 560, t. 65 d. 
Macroglossum semijasciata semijasciata, Roths. & Jord., 1916, 

p. 122. 

Imago.-3~. Yello\v side-patches of abdomen very small, 
vestigial, the black patches prominent, seventh segment with 
a black mesial patch, anal tuft dark, side-tufts white-tipped. 
Fore wing with the interspace bet\veen the t,vo oblique 
antelnedian lines filled up with black in posterior half, this 
band narro,v, curved basad behind; first and second discal 
lines not very distinct, interspace not filled up with black. 
Base of hind wing more extended black than in the allied 
species, reaching to the third discalline. Unders'ide: palpus 
grey, breast darker, abdomen \vith ill-defined buffish-grey 
mesial patches on proximal segments, seventh sternite more 
or less grey in~. Expanse: $ 65 mm., ~ 70 mm. 

3. Tenth t.ergite truncate; sternite rounded at end, 
carinate above. Clasper with friction-scales; harpe (fig. 91 F) 
-slender, pointed. Process of penis-sheath (fig. 91 G) obtuse, 
dentate, its base projecting, two rows of teeth at its base; 
longer internal rod acuminate, not produced into a needle
like process. 

Bab. BURMA to Borneo and Java. Rare. 
Larva (figured by Piepers, 1897, as M acroglossa faro Cram.).

When adult, horn long; head and body blackish-brown dotted 
with grey; a dark dorsal stripe from segment 2 to base of 
horn; a pale dorso-Iateral stripe on head and anterior segments 
of body. 

137 Macroglossum aquila (Boisd.). (Fig. 91 H, I, genitalia). 
Macroglossa aquila, Boisduval, 1875, p. 340 (Cochinchine). 
Macroglossum aquila, Roths. & J ord., 1903, p. 657; Seitz, 1929, 

1929, p. 560, t. 65 d. 
Macroglossa interrupta, Butler, 1875, p. 242, pI. xxxvii, fig. 2 

(Darjiling); Hampson, 1892, p. 119; Dudgeon, 1898, p. 419 
(Sikkim). 

lmago.-d'~. Subapical spot SC5-Rl of fore wing above 
.as prominent a.s in assimilis, antemedian lines more proxima] 
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than in other species; costal edge of hind wing dilated into 
a lobe before middle. Expanse: ~~ 49-54 mm. 

~. Tenth tergite gradually narrowed, apex obtuse, slightly 
·curved downwards; sternite rounded at end. Clasper with 
friction-scales; harpe (fig. 91 H) short, stout, upperside 
-excavated and edges dentate, looking like a tooth-brush in 
a side-view. Process of penis-sheath (fig. 91 I) slender, 
-denticulate at proximal edge and at the rather obtuse tip, 
a large patch of teeth at and near its base on the ~heath. 

Bab. E. HIMALAYAS to the Philippines. Rather rare, and 
-early stages unknown. 

138. Macroglossum sylvia (Boisd.). (Fig. 91 J, genitalia). 
Macl'oglo88a sylvia, Boisduval, 1875, p. 350 (partim; Celebes). 
Macl'oglo88Uln sylvia, Roths. & Jord., 1903, p. 658; Seitz, 1929, 

p. 560, t. 64 f. 
Macroglossa proxima, Hampson (non Butl.), 1892, p. 114. 
Macroglossa obscura, Butler, 1875, p. 5, pI. i, fig. 2 (Java); 

Swinhoe, 1890, p. 162 (Upper Tenasserim). 

Imago.-~~. Close to cory thus luteata in colour. Three 
.small pale yello,v side-spots on abdomen, the first reduced 
to a transverse line, the second smaller than the dark brown 
patch at its basal side, the third again more or less linear. 
Underside of abdomen ,vith the seventh segment grey, proximal 
segments ,vith grey mesial patches; side-tufts tipped with 
white, last t,vo often somewhat ochraceous. YeHow area of 
hind wing reduced, not extending so close to distal margin 
as in most specimens of cory thus , more sharply defined 
·distally. Expanse: cr 60 mm., ~ 66 mm. 

&'. Harpe very short, hooked at end, obtuse, apical part 
denticulate. Process of penis-sheath (fig. 91 J) shorter than 
in corythus, obtuse, dentate at proximal and distal edges; 
teeth on sheath at base of process very numerous, extending 
far proximad, sometimes arranged in t,vo long rows; rods 
within sheath both obtuse. 

Bab. E. HIMALAYAS and CEYLON to Formosa. Rather rare, 
and early stages unknown . 

.l39a. Macroglossum cory thus cory thus (Walk.). 
Macroglossa cory thus, Walker, 1856, p. 92 (partim; Ceylon; 

(S. India). 
Macroglosgum cory thus cory thus, Roths. & Jord., 1903, p. 661 ; 

Seitz, 1929, p. 56l. 
Macroglossa prox1:·ma, Butler, 1875, p. 4, pI. i, fig. 1 (Canara; 

Ceylon); Moore, 1882, p. 29, figs. 1, la, 1 b (1., p., i.) ; Hampson, 
1892, p. 114 (partim). 

Im,ago.-~~. Abdomen paler below than in luteata, the 
.anal tuft more often extended tawny, the side-tuft of the 

202 
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third segment buff, only with the extreme tip white. Expanse · 
(!~ 50-66 mm. 

Genitalia as in luteata. 
Bab. S. INDIA and CEYLON. Rather rare, and early stages 

unkno,vn. 

139 b. Macroglossum cory thus luteata (Butl.). (Fig. 91 K, L, 
geni talia) . 

Macroglo88a luteata, Butler, 1875, p. 241, pI. xxxvii, fig. 5 (Sylhet) ; 
Moore, 1878, p. 844 (Upper Tenasserim); id., 1884, p. 234 
(Cachar); Swinhoe, 1890, p. 162 (Tenasserim). 

Macroglo8sum cory thus luteata, Roths. & Jord., 1903, p. 661; 
Mell, 1922, p. 269, pl. ix, fig. 13 (larva), pI. xviii, figs. 28, 29 
(pupa); Seitz, 1929, p. 561, t. 65 e. -

Macroglossa proxhna, Butler, 1877 A, p. 526 (partim); id., 1877 B, 
p. 815 (Formosa): Swinhoe, 1890, p. 162 (Moulmein); Hampson, 
1892, p. 114; Dudgeon, 1898, p. 417 (Sikkim; Bhutan 
up to 2,000 ft.). 

11nago.-o~. Sexually and individually variable in the 
amount of yellow on body and ,vings. Head and thorax "With 
a distinctly darker mesial line in fresh specimens; abdomen 
with three yellow side-patches, variable in size, separate 
from each other, the first always transverse; anal tuft black, 
or tawny only at tip. Fore "Wing ,vith the antemedian lines 
straight, basal area darker than the greyish median inter
space, not so dark as in pa8salus; first and second discallines 
rather far apart, very slightly curved; third line vestigial, 
a grey submarginal space from Rl back,vards, often blue in 
side-light, separated from or almost joined to a small discal 
costal space of the same colour; no distinctly marked dark 
subapical spots. Hind wing: median band deep chrome, 
base and distal margin black, inner edge of distal border 
covered by yellow hairs and scales, median veins more or less 
black, the yello'v band often interrupted, especially in 00. 
Underside of abdomen inclusive of tail dull chestnut-hazel, or 
deeper bro,Vll, side-tuft of third segment ,vhite; wings variable, 
abdominal area of hind wing yello,v. Expanse: o~ 50-66 mm. 

o. Tonth tergite truncate or rounded at end; sternite 
long, sole-shaped, rounded and in crass ate at end, upperside 
transversely carinate, some,vhat raised in mesial line. Clasper 
with friction-scales; harpe (fig. 91 K) long and pointed, 
reaching nearly to end of clasper, differing obviously from that 
of all other species of Macroglos8um. Penis-sheath (fig. 91 L) 
,vith two internal rods, one produced into an acute point, the 
other obtuse; dentate process somewhat variable in length 
and armature, tip and apical part of distal edge always dentate, 
pr<2ximal edge dentate from base to apex, a number of teeth 
on sheath near base of process. 

Bab. E. HIMALAYAS, S. INDIA and the ANDAMAN ISLANDS 
to China, Malaya and the Philippines. We have bred the 
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subspecies in the Khasi Hills and the Kanara District.. In the 
Kanara District it is not uncommon near the sea-shore, and in 
the Khasi Hills at an elevation of about 5,000 fe~t, in forest 
areas of heavy rainfall in both localities. 

Egg.-Indistinguishable from that of M. belis. 
Larva :-
Final instar. Head round, surface dull, covered with small, 

sparse, rounded tubercles. Body dull, the same shape as that of 
belis, but horn longer, tapering evenly to a fine rounded point 
bearing t,vo setoo, the whole strongly up-curved, or basal 
half up-curved, distal half down-curved; closely tuberculate. 
Segment 2 with a moderately shining saddle-shaped marking 
covered closely with large tubercles; anal flap covered sparsely 
with minute shining tubercles; rest of body smooth. 

Colour individually variable. In one form the head is 
fuscous-chocolate, vertex and face slightly paler; labrum 
glassy-greenish; ligula opaque greenish, front edge narrowly 
white; basal seglnent of antenna red, other segments ochreous
red; mandible whitish, tip narrowly black.. Body fuscous
chocolate with a slight violet bloom, segments 3 to II with 
transverse rows of ,vhitish dots along the secondary rings; 
tubercles on saddle of 2 and anal flap ochreous-brown; a dorsal 
stripe, narrow and black on 2, broader, obscure, purplish
green on remaining segments to base of horn; a narrow, 
,vhitish dorso-lateral stripe from 3 to base of horn, clearly 
defined, but with irregular edges on 3, 4, 11 and 12, suffused 
with pinkish rust-colour, more or less obsolescent on median 
segments, often replaced there by an orange shade; below this 
stripe a fuscous stripe on which white dots appear clea,rly 
on the median secondary rings; a narrow orange supra
spiracular and a similar subspiracular stripe, these two stripes 
joined in the middle of each segment by an orange band, the 
spiracle lying in the middle of this band; on segments 7 to 11 
oblique stripes in the form of triangular, enamel-white 
patches, filling in the angle formed by the hind margin of 
each segment and the subspiracular stripe. Horn pale brown, 
the sides of base ,vhitish, the tubercles black; legs with 
basal segment shining black, other segments flesh-colour; 
proleg with basal half of shank shining black, distal half 
shining ochreous, ankles purplish, feet pinkish .. grey; clasper 
with anterior edge shining black; venter fuscous-black. 
Spiracles elongate-oval, central part black bordered with 
pale brown, the whole ,vith a narrow, shining, pale brown rim. 

Another form of the larva is nearly jet-black, the dorsum 
black, violet, ochreous or rusty; the dorso-Iateral stripe 
obsolescent except on 2 and 12; the patches round the sp~acles 
very bright orange, the supra-spiracular stripe broad and the 
same colour; the oblique stripes narro,v and occurring on 
all the body-segments from 2 to II, or wanting on the anterior 
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segments. In some individuals the spiracular patches are· 
wanting. In all these varieties the legs and prolegs are as· 
in the form first described. Length 70 mm.; breadth 10 mm. 

Pupa.-Tongue-sheath well developed; tip of tongue 
spatulate; antenna equal to fore leg; a short, narrow coxal 
piece. Surface sHghtly shining; head and wing-case smooth,. 
edge of tongue-sheath longitudinally grooved; thorax 
obscurely corrugate; abdomen more strongly corrugate 
and also nlarked with small pits; hind bevels of segments 
8 to 10 with a ro,Y of small pits along their front margins; 
front bevel of 9 ,vith a ,vide channel set ,vith minute tubercles 
along its front Inargin, the rest of its surface set with prominent 
oval tubercles decreasing in size from the chamlel to the 
hind margin of the bevel. Spiracle of 2 a narrow slit, the 
hind ma,rgin of 2 shallo"rly emarginate and slightly raised 
in front of it, a narrow transverse oblong lobe projecting 
from the front nlargin of 3 behind it, the front edge of lobe 
prominently raised, the hind edge deeply depressed; other 
spiracles oval, the surface rising gradually to a smaller convex 
oval containing the central slit, which has narro'Y, raised edges. 
Cremaster large, triangular, broadly truncate, a minute 
tooth at each lateral angle of the truncation; upper surface 
smooth a.nd shining, basal t,yo-thirds convex, distal third 
fiat, lo,ver surface hollowed, basal one-quarter broadly keeled, 
and "ith lateral extensor-ridges nearly meeting basad. Colour 
bone-colour; a black dorsal stripe on frons and on thorax, 
median line of tongue-sheath fuscous vent.rally; tongue
sheath, ,ving-case, legs, antenna and tongue marked with 
leaden-grey, transverse lines and bands; dorsum of abdo~en 
with a russet t.inge; an obscure dark dorsal stripe; broad, 
broken, fuscous, lateral, ventral and ventro-lateral stripes ;. 
spiracles black; abdominal pitting and cremaster russet. 
Length 44 lll111. ; breadth 11 mm. ; cremast.er 3 mm. 

H abits.-Food-plants: M orinda citrifolia Linn. var. bracteata 
Hook, in S. India, and Prederia jatida Linn., in the Khasi 
Hills., family Rubiacere; and also Strychnos nuxvom1·ca Linn., 
family Loganiacere, in S. India. The larva, \vhen alarmed,. 
thrO\VS back the head and anterior segments over the dOrSUln,. 
and ejects green fluid from the nl0uth. 

140. Macroglossum hemichroma (Butl.). (Fig. 91 M, N, geni
talia). 

Macroglossa heln'ichron'ta, Butler, 1875, p. 243, pI. xxxvii, fig. I 
(Sylhet); Hampson, 1892, p. 118. 

Macroglos8urn he nl'icilro lna , Roths. & J ord., 1903, p. 664; Seitz,. 
1929, p. 561, t. 65 e. 

Imago.-~~. Fore "ring sharply divided into a pale basal 
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and a darker distal area, the line of separation running straight 
across the wing, beginning at costal margin just proximally 
of upper angle of cell and reaching hind margin several 
millimetres proximally of angle; antemedian and discal lines 
vestigial, the former curved, the latter almost straight, little 
curved costad in front. Head and thorax with a dark mesjal 
line. Expanse.: ~ 70 mm. (one example). 

~. Tent.h tergite slightly dilated at end, truncate, angles 
rounded; sternite incrassate at end, apical edge curving 
up,vards, mesially acuminate, upperside transversely carinate, 
mesial line elevate. Clasper with friction-scales ; harpe (fig. 91 M) 
ending in a very short triangular pointed process. Process 
of penis-sheath (fig. 91 N) long and slender, directed proximad, 
lying close along the sheath, not denticulate, armed with 
a single long basal tooth ,,,hich projects distad; internal 
rods rounded at end, longer one dilated into a kind of tooth. 

Bab. E. HIMALAYAS to Java and the Philippines. Rare, 
and early stages unkno",n. 

141. Macroglossum passalus rectifascia (Feld.). (Fig. 91 0, P, 
genitalia) . 

Rhamphoschislna rectijascia, Felder, 1874, t. 75, fig. 7 (Ceylon). 
Macroglos8a rectija8c~'a, Butler, 1877 A, p. 528; l\ioore, 1882, 

p. 27, pl. xc, fig. 2; Hampson, 1891, p. 1 (Nilgiris, 6,000 ft.) ; 
id., 1892, p. 118; id., 1893, p. 4 (Ceylon). 

Macroglossunt passalus rectijasc1.'a, Roths. & Jord., 1903, p. 665;. 
Seitz, 1929, p. 561, t. 65 e. 

Imago.-d'~. Head and thorax mouse-grey, a dark mesial 
stripe and posterior half of mesothoracic tegula dark slate
colour, edge of tegula and metanotum russet, greenish in 
certain lights; yellow side-spot of second abdominal segment 
small, of third and fourth larger, ,vith conspicuous black 
spots at the proximal side, sixth tergite almost black, seventh 
with conspicuous black mesial patch, proximal side-tufts with 
white tips, those of sixth and seventh segments tipped with 
yellow or tawny. Fore 'ving: basal area up to first ante
median line rather darker than head, interspace between 
the slightly curved first and the straight second antemedian 
lines filled in with black, the two lines as such just vestigial; 
median interspace more or less russet, palest at antemedian 
band; first discal line thin, more or less vestigial, second heavier ,. 
both curved costad in front, with the upper part of the inter
space filled in with brown, often a vestige of another line between 
the two; second line joined behind Rl to subapical spot 
805-Rl and apical half-moon, a broadish black cloud from 
Rl towards outer margin near angle. Yellow band of hind 
wing concave distally, the black border of wing almost evenly 
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convex. Underside of abdomen chestnut-hazel, side of breast 
and legs nearly the same, middle of breast and anterior tarsus 
clayish-buff. Wings cinnamon-rufous, abdominal area of hind 
wing more or less yellow. Ex.panse: d'~ 52-62 mm. 

(1. Tenth tergite convex at end, obtuse; sternite rounded 
at end. Clasper with friction-scales; harpe (fig. 91 0) slender, 
gradually and slightly curving upwards, obtuse, feebly denti
culate at end. Process of penis-sheath (fig. 91 P) relatively 
short, obtuse, multidentate at end, teeth at base long. 

Hab. S. INDIA and CEYLON. W H. Campbell has bred the 
species in the Nilgiris. 

Larva.-Head dull green; body pale yellow with faint 
blue tranSV6rse lines; dorsal stripe dark blue edged with 
pale blue from segments 4 to 14; a similar coloured lateral 
stripe arising from two large black spots on 3 and ending 
just in front of two large black spots on ] 4; a broad dorso
lateral stripe, black spotted with pale blue; horn pale blue 
,vi th a black ring a t base; legs black; claspers spotted 
with black (W H. Oampbell). 

Habits.-Food-plant: Pholinia lindleyana W & Arn., 
family Rosacere . 

.142. Macroglossum faro (Cram.). (Fig. 91 Q, R, genitalia). 
Sphinx faro , Cramer, 1780, p. 165, pI. cclxxxv, fig. C (Coromandel). 
Macroglo88u1n faro, Roths. & Jord., 1903, p. 665, pI. iv, fig. 14 

(~); Seitz, 1929, p. 561, t. 64 f. 

Imago.-(J~. The largest Macroglo88um kno,vn. Resembling 
.passalu8 rectifascia in the dark base of fore wing, prominent 
stra.ight antemeruan band, vinaceous-grey median area, feeble 
first discal line, and in the dark band-like shade extending 
from apex of fore "ring to R2 and then curving distad, ending 
at distal margin before angle. It differs from passalus 
.rectifa~cia in the yellow abdominal side-patches being com
paratively smaller, in the abdominal sternites, at least the 
proximal ones, bearing large pale mesial patches, in the ante
median lines of the fore 'ving being more distinctly separate 
from one another, the second discalline being much thinner, 
the interspace between the first and second dis cal lines not 
being filled in "ith black anteriorly, and t.he black curved 
submarginal shade being more distinctly band-like. In 
.addition, the underside is deeper bro,vn, base of hind wing 
obviously shaded "rith yel1ow, and upperside of thorax 
(sometimes also first abdominal tergites) green without a 
-darker sharply defined area on the tegula. Expanse: O'~ 
74-78 mm. 

d\LGenital armature similar to that of p. rectifascia, but the 
.harpe (fig. 91 Q) longer, "rith the tip more strongly recurved 
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and more obviously denticulate; process of penis-sheath 
(fig. 91 R) longer, more acute, with the patch of teeth at end 
near its base as in p. rectijascia, but the teeth smaller and the 
underside of process densely denticulate. 

Bab. S. INDIA to Malaya and the Loo Choo Islands. Rare, 
and early stages unknown .. 

143. Macroglossum mitchelli imperator (Butl.). (Fig. 91 S, T, 
genitalia) . 

Macroglo88a imperator, Butler, 1875, p. 243, pl. xxxvii, fig. 4 
(Ceylon); Hampson, 1892, p. 118. 

Rhampho8chisma imperator, Moore, 1882, p. 27, pI. xc, fig. 1; 
Hampson, 1891, p. 1 (Nilgiris, 6,000 ft.); id., 1892, p. 118; 
Dudgeon, 1898, p. 418 (Sikkim, 5,000 ft.). 

Macroglo8sum mitchelli imperator, Roths. & Jord., 1903, p. 667 
Seitz, 1929, p. 562, t. 65 f. 

Imago.-d'~. Easily recognized by the head and thorax 
being marked with a very dark broad median stripe which 
divides the pinkish-grey surface into two stripes. Black 
dis cal band of fore wing triangularly dilated behind Rt, 
joining the subapical and apical black spots. Median band 
of hind wing deep yellow, at R3 about as wide as the marginal 
border. Expanse: d'~ 70-74 mm. 

d'. Tenth tergite truncate-sinuate, angle rounded; sternite 
incrassate at the rounded apex. Clasper with friction-scales; 
harpe (fig. 91 S) similar to tha.t of fringilla, obtuse, somewhat 
curved upwards at end, not dentate. Process of penis-sheath 
(fig. 91 T) nearly as in fringilla, more curved proximad, 
thin apical part not quite so long. 

Bab. E. fuMALAYAS, S. INDIA and CEYLON. Rare, and 
early stages unknO\vn. 

Genus RHOPALOPSYCHE Butler. 

Butler, 1875, p. 239 ; Roths. & Jord., 1903, p. 670; id., 1907, p. 122; 
Jordan, 1911, p. 254. 

Genotype: nycteris (Koll.). 
Imago.-d'~. Macroglossine in appearance. "Antenna very 

thin at base, strongly clubbed, proximal segments scaled also 
ventrally, no prolonged cilia in either' sex, the antenna of 
~ being like those of ~, only longer and rather more strongly 
clubbed" (Roths. & Jord., 1903, p. 670). 

Lart'a and pupa closely resembling those of the genus 
M acroglossum. 

Bab. INDIA and China. One Indian species. 
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Key to Subspecies. 

Imagines. 
Abdominal side-patches and band of hind wing [po 394. 

R. n. nycteris (Koll.), 
[po 396. 

maize-yellow. . . . . . 
Abdominal side-patches and band of hind wing 

deep chrome R. n. bifasciata But!., 

The larvoo and pupoo of both forms resemble each other 
so closely that we are unable to construct a key. 

144 a. Rhopalopsyche nycteris nycteris (Koll.). (PI. X, figs. 12, 
13, larva; PI. XII, fig. 3, imago). 

Macroglossa nycter1.8, Kollar, 1848, p. 458, pI. xix, fig. 5 (Kashmir). 
RhopaZopsyche nycteris, Butler, 1877 A, p. 523 (Sylhet; N. India) ; 

id., 1886, p. 378 (Murree; Campbellpore); Cotes & Swinhoe, 
1887, p. 2 (Sikkim; Khasi Hills; Shillong; Kulu); Swinhoe, 
1892, p. 2 (Sylhet); Hampson, 1892, p. Ill, fig. 66(&'); Dudgeon, 
1898, p. 417 (Sikkim; Bhutan, 5,000-10,000 ft.); Roths. & 
J ord., 1903, p. 670. 

RhopaZopsyche nycteris nycter1:s, Jordan, 1911, p. 254, t. 40 f; 
Seitz, 1929, p. 562. 

Macroglossa volucris, Walker, 1856, p. 94 (Sylhet; N. India). 

Imago.-&,~. Head, thorax and abdomen greyish-brown, 
abdomen ,vith maize .. yello,v side-patches on the first three 
segments; the penultimate segment fringed with white; 
four lateral tufts increasing in size posteriorly, the first t,vo 
white, the others black tipped with orange, anal tufts black. 
Fore wing greyish-brown; some subbasal indistinct lines, an 
antemedian band recurved to,vards base at inner margin; 
three postmedian curved lines; a square brown spot on costa 
before apex with a black spot below it from which a waved, 
oblique line runs to apex. Hind wing blackish-brown with 
a broad, median, maize-yellow band. Expanse: d' 38-42 mm., 
~ 40-48 mm. 

&'. Tenth abdominal tergite slender, pointed, of the same 
general form as in M acroglo88um; sternite rounded at end. 
Clasper without friction-scales; harpe slender, pointed, 
some,vhat grooved longitudinally on upperside. Penis
sheath ,vith a very long pointed process, curving at least half 
round the sheath; base of process projecting, with few 
teeth, proximal and distal edges of process denticulate; 
internal rods obtuse at end, the longer one clubbed, denticulate 
at one edge. 

Bab. Wand E. HIMALAYAS, BURMA and China. We have 
bred it in the W Himalayas and the Khasi Hills. Very common 
wherever the food-plant gro,vs, from about 3:,000 to 6,000 feet 
or hi~her. 

Egg.-Nearly spherical, surface smooth and shining, colour 
bright green. 
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Larva :-
18t instar. Head round, body short and cylindrical, horn 

very short, nearly cylindrical, a long bristle on each point of 
the bifid tip; head and segments 2, 3 and 14 covered with 
bristle-like hairs, median segments with four lines of similar 
hairs on each side of t.he dorsal line-one subdorsal, one dorso
lateral, one supra- and one subspiracular; colour greyish
green, the hairs and dots from which they rise black; horn 
black. 2nd instar. Head, body and horn covered thickly 
with short hairs, finer than those of the 1st instar; head 
and body green; a whitish dorso-Iateral stripe from segment 2 
to base of horn; horn and hairs black. 3rd instar. Horn of 
medium lengt.h; hairs short except on head, horn and anal 
segments; head and segments 2 and 3 apple-green, rest of body 
dark bluish-green dotted with white; dorso-Iateral stripe 
bluish; horn dark purple, paler at base. 4th instar. Similar 
to 3rd instar, body still covered with very fine hairs; stripe 
yellow on segments 2 to 7. 

5th instar. Head round; true clypeus with apex acute, 
less than half length of head; false clypeus vestigial; labruDl 
one-third length of clypeus and one-quarter as broad as clypeus ; 
ligula kidney-shaped, as long as labrum and as broad as clypeus ; 
cutting-edge of mandible not toothed; eyes with 3, 4 and 6 in 
a straight line, the line joining 1 and 2 at an angle of 1200 with 
the line joining 3, 4 and 6; I and 2 and 3 and 4 one eye-diameter 
apart, 2 and 3 less than one diameter, 6 nearly three diameters 
from 4, 5 about three diameters from 4 and rather less from 6 ; 
surface of head dull, set sparsely with minute, shining tubercles. 
Body dull, macroglossine in shape; horn of medium length, 
tip conical; segment 2 "With a broad saddle-shaped marking 
covered with small tubercles; a transverse row of minute 
tubercles along each secondary ring, one tubercle of each row, 
on the dorso-Iateral stripe, larger than the rest, these larger 
tubercles most prominent on segments 3 and 4, hardly notice
able on the other segments; horn covered "\lith large, conical 
tubercles directed distad; anal flap and clasper faces covered 
with small tubercles. 

Coloration.-Green form (PI. X, fig. 12): head green, with 
a pale stripe separating face from cheek; labrum and ligula 
green; basal segments of antenna green, end-segment rusty; 
mandible green, tip narrowly da,rk reddish-brown. Body 
green, the tubercles white; a dark green dorsal stripe from 
segment 2 to base of horn, bordered on each side by paler 
green; the dorso-Iateral stripe yellow on the anterior segments} 
white to base of horn; subspiracular region tinged with 
yellow. Horn purple, tip yellow, tubercles black; legs reddish; 
prolegs reddish with a black band on the shank; anal flap 
edged with yellow. Spiracles oval, flush with a narrow rim, 
reddish in colour. 
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In the dark-coloured for~ (PI. X, fig. 13) head pale brown 
with a darker stripe separating face from cheek; body-colour 
dark purple with markings as in the green form. Length 
40 mm. ; breadth 7 mnl. ; horn 6 mm. 

Pupa.-Macroglossine in shape, abdomen less flattened 
dorsally; tongue-sheath fairly prominent; antenna slightly 
longer than fore leg; no coxal piece. Surface moderately 
shining; head and wing-case smooth; thorax minutely 
shagreened; abdomen more coarsely shagreened and pitted 
laterally towards hind margins of segments; front bevel 
of segment 9 with a wide deep channel at its front margin, 
and the rest of bevel covered with narrow, short ridges. 
Spiracle of 2 indicated by a narrow oval depression almost 
covered by a small transverse oblong lobe projecting from the 
front margin of 3; other spiracles oval, flush, edges of central 
slit raised. Cremaster e1ongate-triangular, ending in a simple 
point, flattened dorsally and ventrally, surface shining, 
dorsum finely rugose, venter finely longitudinally striate, 
t.ip smooth. Colour ochreous; frons black; tongue-sheath 
suffused with brown; tongue black; a narro,v brown dorsal 
stripe on thorax; tibire of both legs brown; wing-case 
suffused with brown; inner margin of wing black; hind 
margins of segments 5 to 7 narro~r1y black; hind bevels 
of 8 t.o 10 broadly brown; spiracles black lying on small 
black patches; cremaster black. Length 29 mm.; breadth 
7 mm.; cremaster 1'5 mm. 

Habits.-Food-plants: Galium Linn. and Rubia cordifolia 
Linn., family Rubiacere. Habits macroglossine. 

144 b. Rhopalopsyche nycteris bifasciata Butl. 
Rhopalop$Jjche b'ijasciata, Butler, 1875, p. 239, pI. xxxvi, fig. 4 

(S. India); Hampson, 1891, p. I (Nilgiris, 6,000-7,000 ft.); 
id., 1892, p. 112; Roths. & Jord., 1903, p. 670. 

Rhopalopsyche nycteris bijasciata, Seitz, 1929, p. 562, t. 65 f· 
Ima,go.-O'~. Head, thorax and abdomen greyish-brown; 

abdomen ,vith deep chrome side-patches on the first three 
segments; penultimate segment fringed ,vith white; four 
lateral tufts, increasing in size posteriorly, the first two white, 
the others black tipped with ,vhite; anal tufts black. Fore 
wing greyish-brown; some indistinct basal lines; a dark 
antemedian band (darker than in n. nycteris) recurved towards 
base at inner margin; three postmedian curved lines, the first 
two filled in ,vith dark colour to form a band (not so in n. nycteris) ; 
a square brown spot on costa before apex, with a black spot 
below it from which a \vaved oblique line runs to apex. 
Hind wing blackish-brown, ,vith a broad, median, deep chrome 
band extending nearly to base. Expanse: ~ 38-40 mm., 
~ 38-44 mm. 
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Hab. S. INDIA and CEYLON. We have bred this sUbspecies 
-in one locality in S. India, at an elevation of about 4,000 feet 
on an isolated hill. The larva and pupa closely resembled 
those of n. nycterl:s, and separate descriptions were not made. 

Habits.-Shnilar to those of nycteris. Food-plant: Rubia 
cordifolia Linn., falnily Rubiacere. 

Subfamily CHCEROCAMPINJE Butler. 
Butler, 1877 A, p. 516, 544; Roths. & Jord., 1903, p. 672; id., 1907, 

p. 122. 

Imago.-" 3~. PHifer consisting of an apical part bearing 
short (or vestigial) bristles and a proximal part bearing 
long ones. Genal process short, not much projecting. Inner 
surface of second segment of palpus more or less naked. 
End-segment of antenna elongate, but not filiform, with 
six or more very long bristles " (Roths. & Jord., 1903, p. 672). 

The pilifer does not vary much within the subfamily, while 
the palpus exhibits various modifications in structure which 
are of generic value. Antennre more or less clubbed, especially 
in the ~~, with an abrupt hook, or setiform with a slender 
gradual hook; end-segment never very short, shortest in 
Oelerio. They are always different in the sexes; they are 
never dentate or pectinate. Eye lashed or not. Tongue 
always functional, never much reduced, often twice the 
length of the body. 

Abdomen conical in all forms, generally long and ending 
in a simple pointed tuft with a rudimentary tuft on each side ; 
spines multiseriate; seventh sternite without spines, obtusely 
triangular, membranaceous at end. Sexual armature simple; 
friction-scales always present, generally large and few in 
number. Scent-organ of fore coxa more or less distinct. 
Tibire never spinose. Mid-tibial spurs unequal in length 
(except in Oechenena) , the outer one the shorter. Hind tibia 
always with two pairs of spurs. Paronychium always with 
two pairs of lobes, but pulvillus without pad in some species 
(Celerio euphorbire, etc.). 

The moths are mostly large or of medium size; fore wing 
brownish or green, with one or more lines running from about 
the middle of the inner margin to the apex; hind wing dusky 
or red with dark base. 

Egg.-Broadly ovoid or nearly spherical, surface smooth 
and shining, colour green or yellowish. 

Larva.-Head small and round or semi-elliptical, body 
tapering more or less sharply from segment 5 frontad, and 
slightly backwards; horn very variable in length and shape. 
Surface usually smooth and dull, but sometimes shining 
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(Rhagastis albomarginatus) , and the horn sometimes covered 
with minute tubercles. Colour green, brown or black; dorso
lateral ocelli always present, either on segment 5, or on 5 
.and 6, or on 5 to 11; more rarely on 3 or 4 to 12; usually 
a dorso-Iateral stripe and often oblique stripes. 

Pupa.-Tongue reaching tip of wing-case or just beyond 
tip, basal part often contained in a sheath projecting from the 
front of the head; in Rhyncholaba acteus tongue in a free 
sheath; coxal piece always present. Surface usually dull and 
smooth; no sculpturing on segment 4; ante-spiracular ridges 
not well developed. Spiracle of segment 2 often at the bottom 
of a funnel-shaped depression. Cremaster variable, often 
with hooks, and in many species of Theretra and in Rhyn
-cholaba, Rhagastis and Oechenena there is a funnel-shaped 
depression under the base of the cremaster running axially 
into segment 14. Colour variable, but never uniform black 
or bro,vn. 

Habits.-The food-plants belong to many families, and are 
usually herbaceous, large trees being seldom selected. Several 
species feed on vines and arums. Eggs laid on both sides of 
the leaf, but usually on the underside, or on a t\vig or bract. 
'The larvoo rest with the head and anterior segments contracted. 
When alarmed the anterior segments are still further contracted 
into segment 5, ,vhich is much s,volien. The colour becomes 
darker before pupation, which takes place in a rough cocoon 
·on the surface of the ground. The moths rest with the 'vings 
held horizontal, the costal margins at an angle of about 45° to 
each other, the inner margins nearly parallel and most of the 
a bdomen exposed. They all feed at fIo,,"ers, usually at dusk 
.and later, in SOllle cases before dusk, and many species are 
att.racted by light. 

Hah. Cosmopo1it.an~ seven Indian genera. 

f( ell to the Genera. 

11n~gine8. 
I. Base of tongue exposed; second segments 

of palpi not contiguous. . 
Base of tongue not exposed; second seg-

ments of palpi contiguous . 
:.2. Second segment of palpus obviously 

narrower in side-view than first, more or 
less narrowing apically; inner surface 
naked 

Second segment of palpus not narrower than 
first, not narrowing towards end . . 

.3. Scaling at apex of first segment of palpus, 
~n inner side. dense and regular .. . 

Scaling at apex of first segment of palpus, 
on inner side, not dense, irregular 

2. 

3. 

[Jord., p. 481. 
CECHENENA Roths. & 

[Jord., p. 465. 
RHAQA '3TIS Roths. & 

4. 

6. 
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4. Second segment of palpus, on inner side, 
with apical tuft of scales directed proxi
mad and ventrad 

No such tuft. 
5. Scaling of first segment of palpus, on outer 

side. longest just below the apical cavity. 

Scaling longest proximally. . "" . 
-6. Palpus rough, with long dispersed hairs 

Palpus without these hairs, or with very 
few 

La1·VI£. 
1. Horp straight, dorso-Iateral ocelli on 5, 

5 and 6, or 5 to 11 
Hom down-curved 
Hom down-curved or straight 

.2. Ocellus on 5 only. 
Large oval ocellus on 5 followed by small 

oval oblique ocelli on 6 to 11; horn 
short .. "."" " 

Ocelli on 5 and 6, pupils kidney-shaped, 
lying on oval black patches . . 

Blind ocelli on 3 to 12 (sometimes replaced 
by a dorso-Iateral stripe in o. l1."neata 
livornica) . 

3. Round subdorsal spots on 6 to 11; dorso
lateral stripe from 2 to base of horn zig-
zag or waved across each segment . 

No subdorsal spots; dorso-lateral stripe 
not as above (curved slightly upwards on 
each segment in confusa) 

4. Number of ocelli variable; if ocellus on 
5 only, pupil with a pale stripe across 
middle (c. clotho; gnoma); or pupil black 
in front, red behind (latreillei lUca8i); or 
pupil velvety black edged narrowly with 
dark ochreous and then with black 
(ca8tanea); if ocelli on 5 and 6, horn 
down -curved (ne.y8'U8); if ocelli on 5 to 11, 
hom down-curved (a. alecto; suffusa ; 
lycetU8; pallico8ta) , or if horn straight 
then ocelli on 5 and 6 alike, and different 
from those on 7 to 11 (0. oldenlandil£); 
or ocelli increasing in size from 5 to 9, 
then decreasing (p. pinastrina). 

Pupm. 
1. Tongue in a free sheath. ." 

Tongue not in a free sheath 
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5. [p.413. 
HIPPOTION Riihn., 

[& Jord., p. 461. 
RHYNCHOLABA Roths. 

[p.427. 
THERETRA Hlibn., 
PERGESA Walk., p. 409. 

CELERIO Oken, p. 400. 

[p.414. 
HIPPOTION H libn., 
2. 
4 . 
3. 

[& Jord., p. 463. 
RHYNCHOLABA Roths. 

PERGESA Walk., p. 410~ 

CELERIO Oken, p. 401. 

[Jord., p. 482. 
CECHENENA Roths. & 

[Jord., p" 466. 
RHAGASTIS Roths. & 

[po 428. 
THERETRA Hiibn., 

RHYNCHOLABA Roths. 
2. [& Jord., p. 464 • 

. 2. Base of tongue in a hollow sheath pro
jecting more or less frontad and ventrad 
from front of head 3. 

Base of tongue not in a hollow sheath. 5 . 
. 3. Edge of sheath the narrowest part. " . . . 4. 

[Jord., p. 482. Edge of sheath :Battened and wider than the 
sides CECHENENA Roths. & 
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4. Cremaster without spines or hooks except 
at tip, or without any at aU 

Cremaster with spines or hooks in addition 
to those at tip 

5. A belt of spines along front edge of seg-

[p.428. 
THERETRA Hiibn., 

[p.414. 
HIPPOTION Hubn., 

[Jord., p. 466. 
RHAGASTIS Roths. & 

[(Fabr.), p. 417. 
H ippotion velox 

ments 9 to 11. .. PERGESA Walk., p. 410. 
No such belts of spines. CELERIO Oken, p. 401. 

Genus CELERIO Oken. (Fig. 101). 
Oken, 1815, p. 761; Roths. & Jord., 1903, p. 713; id., 1907, p. 127 ; 

Jordan, 1911, p. 254. 

Genotype: gallii (Rott.). 
Imago.-Medium-sized moths, brown with whitish markings, 

hind wing red. "d'~. First segment of pal pus on inner surface 
without regular dense scaling at apex, second segment without 

Fig. 101.-0elerio Oken. Genitalia. 
A, C. euphorbire euphorbire Lirm .• harpe; B, penis-sheath. 

apical tuft of long scales on inner side. Eye lashed. Antenna 
incrassate distally, club-shaped in ~. Abdominal spines 
rather strong, especially on tergites, in three sizes, with 
some intermediate ones, generally triseriate, never uniseriate, 
much fe,ver in number than in Pergesa. External spines of 
fore tarsus Inore or less prolonged, always longer than the 
respective spines on the inner side of the tarsus; comb of 
mid- and hind tarsus vestigial, the spines not being .much 
prolonged; first segment of hind tarsus shorter than the 
tibia, about twice the length of the long tibial spur, this more 
than twice the length of the short spur; pulvillus present 
or vestigial. Distal margin of ,vings entire; SC2 and Rl 
of hind 'ving separate or from a point, occasionally shortly 
stalked; R2 central, or a little before centre; D3 longer than 
D4. 

" ~. Sexual armature nearly the same in all species. Tenth 
tergite simple, narrowing apically, convex above, feebly 
curved at end, alnl0st straight in side-view, tip rounded or 
trurtbate, sometimes feebly emarginate; sternite broader than 
tergite, boat-shaped, being prismatically compressed, apex 
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rounded or obtusely acuminate. Clasper broadly sole-shaped; 
friction-scales numerous and in most species small; harpe 
(fig. 101 A) ending in a thin, more or less curved, simple, 
tapering process. Penis-sheath (fig. 101 B): dorsal apical 
edge incrassate, dentate, produced at the left side into a short 
process; the length of the brim-like incrassation, as well as 
the dentition, slightly different in the various species. 

" ~. Eighth tergite sinuate mesially. Vaginal plate obtusely 
triangular, ,vithout special armature; orifice large, mesial" 
(Roths. & J ord., 1903). 

Egg.-Nearly spherical, surface shining, colour green. 
Larva.-Tapering from segment 5 frontad, but not so 

sharply as in other genera of the subfamily; horn of medium 
length, do\vn-curved. Surface dull and smooth; horn shining 
and tuberculate. Colour green or blackish, with a series of 
blind dorso-lateral ocelli on segments 2 or 3 to 12 or a dorso
lateral stripe on the same segments. 

PUIJa.-Base of tongue feebly prominent in most species, 
more prominent in lineata, not keeled. Antenna and fore leg 
reaching to about one-half length of wing-case; a long 
narrow coxal piece. Surface moderately shining, wrinkled 
and pitted. Cremaster triangular, ending in a cylindrical, 
shortly bifid shaft. Colour brownish or yellowish with darker 
markings. 

Habits.-The food-plants belong to the families Euphorbi
acero, Rubiacere and Onagracere. The eggs are sometimes laid 
in small batches, and the larvre are then gregarious. They 
eject fluid from the mouth when alarmed. The larvre become 
darker before pupation, which takes place in a rough cocoon 
on the surface. The moths rest with the wings held sloping 
slightly down,vards, and do not usually appear on the 'wing 
till dusk. 

Bab. Cosmopolitan; absent from Malaya and Papuasia, 
but reappearing in Australia. Five Indian subspecies. 

Key to the Species. 

Imagines. 
1. Pulvillus present. 2. 

Pulvillus vestigial, represented by a small 
process or flap ..• .. '. 4. 

2. Fore wing: median band pale yellow, 
sharply defined; veins traversing brown 
post-discal band pale 

VeiDs not pale . ... . . . . . 
3. Costal area of fore wing brown from base to 

apex, sharply defined; hind wing yellow, 
with a red patch behind middle.. . . 

Costal area of fore wing pale, with a large 
dark patch beyond apex of cell; a sharply 
defined broad basal band. •• • • •••• 

VOL. V. 

[(Esp.), p. 408. 
O.lineata livornica 
3. 

(p. 407. 
O. gallii gallii (Rott.), 

[(Walk.), p. 408. 
o. nicrea lathyrus 

2D 
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4. Costal area of fore wing clay .. colour from 
base to near apex, shaded with black 
behind; veins traversing brown post-
discal band white. . . . .. ...... . 

Costal area pale pink speckled with black, 
base and an ovate spot beyond cell dark 
brown 

LarVE13. 
1 .. Horn black . 

Horn not black. . 
2. Subdorsal spots red or yellow 
·3. Head black, body black spotted with yel-

low; subdorsal spots yellow. . 
Head pale, with a black spot on vertex of 

each lobe; body grey or leather-colour ; 
subdorsal spots red or yellow 

·4. Horn red with black tip; subdorsal spots 
enamel-white; head and saddle-mark on 
segment 2 red .. 

Horn red; subdorsal spots yellow or 
wanting .. .... . . . 

. 5. Spiracles yellow; head and saddle-mark 
pink .. 

Spiracles white; head and saddle-mark 
pink or black; subdorsal spots some
times wanting 

P-UpE13. 

[p.404. 
[Roths. & J ord., 

O. euphorbim nervosa 

[(ButI.), p. 402. 
O. euphorbire robertsi 

2. 
4. 
3. [po 405. 

[Roths. & J ord., 
O. euphorbire nervosa 

[(Walk.), p. 408. 
O. nicrea lathyrus 

[(But!.), p. 403. 
O. euphorbire robertsi 

5 • 
[po 407. 

O. gallii gallii (Rott.), 

[(Esp.), p. 409. 
O. lineata livornica 

Tongue-sheath enlarged basally; a tubercle [(Esp.), p. 409. 
on each side above base of tongue. O. lineata livornica 

Tongue-sheath not enlarged, and no tu-
bercles . 2. [po 407. 

"2. Cremaster large, bent towards venter O. gallii gallii (Rott.), 
[po 406. 

Cremaster triangular, ending in a short{o [Rohths
b
· ~ Jord., 

minutely bifid shaft . eup or 1,re nervosa 
[po 404. 

O. e. robertsi (But!.), 

145 a. Celerio euphorbire robertsi (Butl.). (Fig. 102, imago; 
PI. IV, figs. 18, 19, larva). 

Deilephila robertsi, Butler, 1880, p. 411, pl. xxxix, figs. 9, 10 (1., 
p.) (Kandahar). 

Oeler1:o euphorbire robertsi, Roths. & Jord., 1903, p. 721; Jordan, 
1911, p. 255. 

Deilephila dahlii, Hampson (nec Gey.), 1892, p. 99 (Kandahar; 
Simla). 

Deilephila euphorbire, Buckler, 1887, p. 30, pI. xxiii (larva). 

Imago.-d'~. Resembles C. e. nervosa, but darker in colour. 
Head, thorax and abdomen marked as in C. e. ner'vosa, but 
fringes of tergites pure white. Fore wing: costal area pale 
pink, speckled with black, base dark brown, with a white patch 
at..extreme base; an ovate brown spot beyond cell; median 
area flesh-colour speckled with dark brown; veins very 
narrowly white across' brown post-discal band; marginal band 
purplish-grey dotted ,vith black. Hind wing as' in nervosa, 
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but ,a, white patch at anal angle, and marginal band paler. 
Under8ide of wiugs speckled with brown. Expanse: S 74-
7Smm., ~ 74-80 mm. 

Bab. W HIMALAYAS (Quetta,Baluchistan), Transcaspi& 
southward to K,andahar. We have bred the subspecies ~ at 
Quetta" where we obtained a felV larvre on open stony ,ground 
at an elevation of about 5,500 feet. --

Larva:-
18t instar. Black, ,vith a short, straight bla,'ck horn. 
Final instar. Simi ar in shape to that of O. e. nerV08,a, but 

more stoutly built. Head moderate y shining. Body dull 
except for the ,vhite spots, ,vhich have an enamel-like ,surface. 
Horn r.ather short" down-curved, s'tout at base, tapering 
evenly to a, sharp poillt ;cover,ed with small ,tuber,cles. 

A black and a green form. In the black form (PI. IV, fig. 19) 
the head is cromson, with a white dot at base .of antenna; mouth
parts black. Body sooty,·black; an interrupted, crimson, 'narrow, 

,Fig. I02.-Oelerio ,euphorbi;£ y(.;bertsi (Butl.),cr. 

dor,sal stripe; a crimson ,saddle .. shaped marking on segment 2, 
with some small white spots in front of and behind it; ,a series 
of subdorsal spots on 3 to 12 enamel ... ,vhite, those on Sand 4 
.smaller than the rest, which ar'e co-equal, that on 12 elongate, 
t e rest quadrate or transversely ov.al; smaller white SPQts 
at base of anal flap, and still smaller ones placed irregularly 
over the body; a crimson subspiracular stripe, continuous 
on 2 to 4, then appe,aring only as an elongate patch in the 
middle of 5 to 12" with a yellowish-green patch behind it on 
some of the segments. Horn crimson, distal third black; 
leg,s pink, each segment with a narrow bla'ck band; proleg,s 
with shank yellowish~green, ankle and fQot black; distal 
third of anal flap and clasperspa e crimson. Spiracles wh·te. 

In the green form (PI.. IV, fig. 18) the black is replaced by 
bright yellowish-green except for a broad edging of black round 
the white spots; all the other markings a's in the black form. 
LeQgth 100 mm.; breadth 9 mm.; horn 5 mm. 

2D2 
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Pupa .. - · Similar to that of O. e. neroosa. 
Habits.-Food-plant: Eupkorbia Linn., family Euphorbiacere .. 

The larvre do not appear to live gregariously as in the case· 
of o. ,e.nervosa, the species of spurge on which they fe~d 
not growing gregarious J'" 

145 b. Celerio euphorbia! nervosaRoths. & ,Jord. (Fig. 103" 
imago; PI. IV, fig,. 16, larva, fig. 17, pupa). -

Oelt:rio euphorbite nervoa(J, Roths. & Jord., 1903, p. 721 (Sabathu,. 
N.W. India); ,Jo dan, 1911, p. 25,5; Seitz, 1929, p. 668 :; 
Scott, 1931, p. 378., fig. 6 (larva). 

Imago.-cY(~ .. Head and thorax olive, scaling of antenna 
white; palpus white, ,and a white atera stripe from palpus 
over eye to end of thorax, where it meets the \vhite upper 
border of the tegula; abdomen olive ,vith four alternately 
blacl{ and ,vhite side .. patches, Fore \ling: costal area· 
,clay-colour from base to near ,apex, broadly sh,aded 

Fig. l03.-C'elerio eupllorbire nervoSQ Roths. & J ord., ~. 

with black behind from base to M2, then sinuate; in t.his 
sinus an indistinct black patch; the patch beyond apex of 
cell mergled together l\ith costal area., edged l,rith black 
behind; veinstraversin,g brolVIl post-discaJ band '\vhite; 
a smaH " rlrite patch at base of wing; median area pinkish ; 
a broad, :Besh .. coloured marginal band, sonletimes dotted ~ith 
'black. Hind 'ring crimson, basal area and a llarrow, scalloped, 
submargina hand dark bro,vn or blackish; a broad marginal 
band pink dotted ,,,ith black. Underside of 'vings speckled 
,vith bro,vn; cell of fore "ring bro,vn, the area ending in 
a blackish patch; disc of fore ,ring slightly pink, that of hilld 
,ving pale pink. E:tllaMe: ~Q 68-87 mm. 

~. Harpe rather long, thill, slightly curved. The incrassat.e 
dentate rinl of t.he penis.sheath narro,,", generally dentate 
aU along the edge. . 

iIab. w. HIMALAYAS (Ladakh; foot of the Zoji. .. laPass, 
Kashmir; Changla Gali; Saba.thu).. We have ' bred the-
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subspecies in the localities mentioned, except Sabathu, at 
-elevations of from 8,000 to 9,000 feet. The larvre are extremely 
local, but occur in very large numbers in a very restricted 
.area in July and August. The closely allied O. euphorbim 
·euphorbim is the Spurge Ha,vk-Moth of England. 

Egg.-Nearly spherical, surface shining and very minutely 
pitted, colour pale green. 

Larva :-
1st instar. Head and horn black, body dirty white. In 

later instars head and body black dotted with ,vhite, and 
white subdorsal spots on segments 3 to 12. 

F·inal instar. Head broadly semi-elliptical, dorsal line very 
.slightly depressed, the vertex of each lobe broadly rounded ; 
true clypeus triangular, longer than broad, apex reaching to 
nearly the middle of the head; false clypeus with rounded 
apex reaching to middle of head; labrum one-third length 
-of clypeus, as broad as clypeus is long, the sides converging 
frontad; ligula as long as labrum, twice as broad as long, 
-oblong in shape with a small frontal sinus; cutting-edge of 
mandible strongly toothed; eyes 1 to 4 in a semicircle, 6 in 
line ,,,ith 3 and 4; I and 2, 3 and 4, and 4 and 5 equidistant; 
2 and 3 closer together, 4 and 6 and 5 and 6 further apart 
than the above; all the eyes of equal size and rather 
small. Surface of head moderately shining, smooth, covered 
sparsely with short hairs directed frontad. Body moderately 
shining, greasy-looking, a transverse ro,,, of short hairs along 
each secondary ring; a saddle-shaped mark on segment 2 
slightly more shining; distal two-thirds of anal flap and outer 
face of base of clasper set sparsely ,vith minute, conical 
tubercles. Horn short, slightly down-curved, tapering evenly 
to a blunt point, covered densely with s}?ine-like, outward
directed tubercles. 

Coloration.-Head black ,vith black hairs; labrum very pale 
yello,v; ligula black; basal segment of antenna pale yellow, 
other segments dark chestnut with a pale yellow band between 
them; mandible dark chestnut; eyes black. Body with 
.segment 2 black with a small, round, pale yellow subdorsal 
spot on the front margin, and a similar subspiracular spot 
sometimes present; the saddle-mark black; rest of body with 
a, broad black dorsal stripe from 3 to base of horn and thence 
to tip of anal flap; a longitudinally oval, pale yellow, sub
dorsal spot on 3 to 12, these spots increasing in size from 
3 to 11, edged narrowly ,vith black, the upper edges joined 
across the dorsum by a broad black band; the area between 
the dorsal stripe and a narrow, black, subspiracular stripe 
black, with a transverse row of pale yellow dots along Qach 
secondary ring, these dots leaving the black as a fine reticula .. 
tioll; below the subspiracular stripe darker yellow ,vith 
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coarser reticulation of black. Horn black; legs, prolegs 
and claspers black, two yellow spots at base of clasper. 
Spiracles broadly oval, pure white with a narrow black rim,. 
those on segment 12 larger than the rest. Length 80 mm. ; 
breadth 10 mm.; horn 6 mm. 

Pupa.-Head bluntly rounded; hind margin of segment 11 
raised and undercut, 12 being slightly telescoped into II; 
8 to 10 slightly flattened dorsally; antelma equal to fore 
leg, both reaching to middle of wing-case; mid-leg to about 
three-quarters the distance to tip of wing-case; a long, 
narrow coxal piece. Surface slightly shining; head, thorax 
and wing-case smooth; abdomen coarsely, transversely 
wrinkled, and pitted on dorsal surface; front bevels of seg
ments 9 to 11 wrinkled and pitted. Spiracle of 2 a narrow slit, 
the hind margin of 2 raised into three parallel ridges in front 
of it, a narro\v transversely oblong lobe, sloping upwards 
frontad, projecting from the front margin of 3 behind it ; 
remaining spiracles oval, slightly depressed and surrounded 
by concentric ,vrinkles. Cremaster elongate-triangular, ending 
in a short cylindrical shaft with two Dlinute points. Head, 
thorax and wing-case bright green ,,,hen fresh, duller green 
later, speckled ,vith brown; tongue and antenna black; 
abdomen rusty-red; a darker, irregular dorsal stripe; de
pressions bet,,"een the wrinkles dark bro,vn; hind bevels 
of segments 8 to 11 dark bro,,'1l; ridges in front of 2 rusty,. 
lobe from 3 black; spiracles black; cremaster brown. 
Length 45 mm.; breadth 10 mm. 

B abits.-Food-plant: Euphorbia Linn., family Euphorbiacere. 
Eggs laid in small masses on the young shoots, one on top 
of the other, from five to t'venty or more in a cluster. The 
larvro live gregariously. They feed voraciously, and when 
they have stripped the leaves from one plant move on to 
another. The food-plant itself grows gregariously, and thus 
large numbers of the larvre can be found in a very small area. 
Their colouring makes them very conspicuous on the green 
stems and leaves of the food-plant, "rhich has bright golden
yello,v flowers and bracts, but they do not appear to make 
any attempt to conceal themselves, though ,vhen full-fed 
they lie stretched along the steIn close to the earth. When 
alarmed they throw back the head and anterior segment.s 
and eject drops of green fluid from the mouth. When a large 
number carry out this action simultaneously the effect is most 
striking, and is increased by the drops of fluid pattering on the 
dry leavei at the bottom of the stelllS. This habit may suffice 
to protect the larvre from insectivorous birds and other 
animals. Moths emerged in March from pupre formed in the 
previous July and August. 
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146. Celerio gallii gallii (Rott.). 
Sphinx gallii, Rottenburg, 1775, p. 107 (Hab. ?). 
Deilephila gallii, Buckler, 1887, p. 36, pl. xxiv (larva); Hampson,. 

1892, p. 98 (Gurais Valley, 6,000 ft.); Dudgeon, 1898, p. 415 
(Chumbi Valley, 13,000 ft.). 

Oelerio gallii gallii, Roths. & Jord., 1903, p. 723; Jordan, 1911,. 
p. 256, t. 41 d; Mell, 1922, p. 278, pI. ix, fig. 15 (larva), pl. xiii. 
(xiv), fig. 36, pI. xviii, figs. 43, 44 (pupa); Seitz, 1928, p. 563. 

lmago.-~~. Closely resembles O. e. nervosa. Antenna 
white above only at end. Tegula without white upper 
fringe; abdominal side .. patches as in O. e. nervosa, but 
dorsum of abdomen with a white spot on each segment, and 
white fringes of tergites broken on dorsum. Fore wing: costal 
area brown, sharply defined; median area yellowish; marginal 
band grey. Hind wing yellow, with a tinge of pink; a red 
patch behind middle, the red colour often extending along 
the black basal area and the black submarginal band. Under.· 
side with no trace of red. First pro tarsal segment with the 
external row of spines complete, double at base, the spines. 
little prolonged. Pulvillus present. Expanse: 74 mm. 

~. Harpe more curved than in O. e. nervosa. 
Bab. W HIMALAYAS (Gurais Valley, 6,000 feet; Chumbi 

Valley, 13,000 feet), Palmarctic Region from Western Europe
to Japan. It occurs rarely in England, where it is called the· 
Bedstraw Ha,vk .. Moth. 

Larva:-
Finalin.star. Shape as in others of the genus ; horn of medium. 

length, down-curved. . 
Coloration.-Head pink. Body varies from greenish .. olive 

to pale olive .. brown, reddish-brown or blackish; an obscure· 
yellowish dorsal stripe; the saddle .. shaped mark on segment 2. 
pink; a series of large yellow subdorsal spots, edged with black,. 
on 3 to 12, round except on 12 where the spot is elongate; 
horn red; legs black, prolegs and claspers pinkish; venter' 
greyish .. red. Spiracles yellow, lying on a black patch. Length 
80-90 mm. 

Pupa.-Tongue-sheath not prominent; antenna longer than. 
fore leg, reaching middle of wing-case; a small coxal piece. 
Surface dull and smooth. Cremaster large, bent towards the 
venter. Colour of head, thorax and wing-case yellowish
brown with darker vermiculate markings; . abdomen reddish 
brown; spiracles and cremaster black. 

Habits.-Food .. plants: Galium Linn., Asperula Linn., family 
Rubiacere; Epilobium Linn., Fuchsia Linn., family Onagracem .. 
Habits similar to t.hose of others of the genus. 
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147. Celerio nicrea lathyrus (Walk.). 
Deilephila lathyrus, Walker, 1856, p. 172 (N. India). 
Oelerio nic:;ea lathyru8, Roths. & Jord., 1903, p. 727; Jordan, 1911, 

p. 256, t. 41 d; Seitz, 1929, p. 563. 
Deilephila euphorbi:;e (Linn.), Hampson, 1892, p. 98. 

Imago.-3~. Tegula without white upper fringe; abdo
minal sternites unicolorous; under surface of legs nearly 
as pale as upper surface; pale median band of fore wing 
densely speckled with brown. Pulvillus present~ First 
protarsal segment with external spines not prolonged, the 
row doubled or trebled at base. Spines of comb of mid
ta,rSllS little prolonged. Expanse: <1 72-78 ron}., ~ 90 mm. 

S. Harpe more strongly curved than iII euphorbire, similar 
to that of gallii. 

Bab. W HIMALAYAS, as far east as Naini Tal. 
Egg.-SphericaI; surface smooth and shining; colour 

green. 
Larva :-
Final instar. Colour pale grey or leather-coloured; a round 

black spot on vertex of each lobe of head; a series of large, 
round subdorsal spots, red or yello,v ringed ,vith black 
on segments 2 to 13, that on 12 longitudinally elongate; 
a series of similarly coloured, longitudinally elongate, sub
spiracular spots extending on to venter; horn black. Length 

l 

80 mm. ; breadth 11 mm. 
Habits.-Food-plant: Euphorbia Linn., family Euphorbiacere. 

148. Celerio Iineata Iivornica (Esp.). (Pl. XII, fig. 1, imago). 
Sphinx livornica, Esper, 1779, p. 88 (Hab. ?). 
Deileph'l,'la livornica, Swinhoe, 1884, p. 513 (Karachi); id., 1885 A, 

p. 287 (Bombay); id., 1885 B, p. 346 (Quetta); Butler, 1886, 
p. 379 (Campbellpore); Swinhoe, 1886, p. 435 (Mhow); Warren, 
1888, p. 293 (Campbellpore); Swinhoe, 1888, p. 118 (Karachi) ; 
Buckler, 1887, p. 42, p1. xxv, figs. I, 1 a (larva); Hampson, 
1892, p. 97, fig. 55 (~). 

Oelerio lineata livornica, Roths. & Jord., 1903, p. 732; Jordan, 
1912, p. 257, t. 41 e; Seitz, 1929, p. 563. 

Imago.-~~. Antenna brown, tip ,vhite. Head and thorax 
-olive-green. Palpus white, and a white lateral stripe running 
from palpus over eye to base of thorax, met by the white 
upper fringe of the tegula; abdomen pale olive-brown, 
with black and white side-patches as in O. e. nervosa; 
fringe of abdominal tergites chequered black and white. 
Fore wing: costal area pale olive-brown, shaded behind 
with dark brown, and with a white patch in and another 
beyond cell; discal band pale yellow, both edges sharply 
de~d; post-discal band bro,vn; marginal band purplish
grey, dotted with black; cilia of outer and inner margin white; 
veins white. Hind wing crimson, basal area and a broad 
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submarginal band blackish; marginal band narrow, pink 
dotted with black; a ,vhite patch near anal angle. Pulvi llus 
present. Outer spines of fore tarsus prolonged, at least partly, 
their number often obviously reduced. Expanse: ~ 52-
84 mm., ~ 60-90 mm. 

Sexual arma.ture of the ordinary type; process of harpe 
comparatively short, acute, curved. 

Bab. W HIMALAYAS (Quetta) andS. INDIA {Mhow; Karachi; 
Calcutta; Campbellpore), Africa northwards to Southern 
Europe, east,vards to China, sometimes wandering to Central 
Europe and England, where it is known as the Striped Hawk
Moth. 

Larva :-
Final in-star. Horn stout, tapering evenly to a blunt tip, 

nearly straight. 
Coloration.-Head and saddle-shaped mark on segment 2 

black or pink. Body varying from green to blackish; 
a yellowish dorsal stripe, sometimes tinged with pink, from 
3 to base of horn; a series of subdorsal spots, yellow tinged 
.or centred with pink and ringed with black, round on 4 to 11, 
pear-shaped on 12, double on 13; these spots sometimes
replaced by a yellow stripe; lateral area dotted with yellowish
green; a whitish and dull pink subspiracular stripe. Horn 
pink; legs and claspers black, prolegs pink ·with black feet; 
venter dull pink. Spiracles white. Length 85 mm. 

Pupa.-Tongue-sheath enlarged basally, a tubercle on 
-each side above base of tongue. Surface dull, slightly 
shagreened. Cremaster a short thin spike. Colour like that 
of G. e. nervosa. 

Habits.-Food-plants: Vitis Linn., family Ampelidere; 
Galium Linn., family Rubiacere; Rumex Linn., family Poly
gonaceoo, and other plants. 

Genus PERGESA Walker. 
Walker, 1856, p. 149 (part.); Roths. & Jord., 1903, p. 734; id., 

1907, p. 129. 

Genotype: porcellus (Linn.). 
Imago.-&,~. Medium-sized moths, body and underside of 

wings rosy-red. "Similar to Gelerio. Palpus hairy at sides. 
Eye strongly lashed. Antenna very feebly incrassate distally, 
-almost filiform ih &" slight1y clubbed in ~, hook gradua1, 
consisting of seven to ten segments. Spines of abdomen weak, 
more numerous than in Gelerio. First row of spines of first 
protarsal segment double at base; pulvillus normal. 

" &'. Tenth tergite slender, much narrower than the ster,pite ; 
this fiat, or slightly convex beneath, not keeled nor boat
.shaped, rounded-truncate or rounded at end. Clasper 
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broadly sole-shaped, with a dozen or more friction-scales; 
harpe (fig. 104 B) ending in a more or less spatulate process, 
which is concave on the upperside and is slightly curved 
upwards. Penis-sheath (fig. 104 C) without apical process, 
but with a subapical oblique dentate ridge" (Roths. & Jord.,. 
1903, p. 734). 

Egg.-Nearly spherical, surface smooth and shining, colour 
bright green. 

Larva.-Head small and round. Segment 2 of about the 
same diameter as the head, 5 swollen, body tapering sharply 
from 5 to 3; rest of body nearly cylindrical; horn short,. 
down-curved, or vestigial (short but well developed in the 
Indian subspecies). Colour black or green, ,vith large ocelli 
on 5 and 6. 

Pupa.-Tongue keeled in basal fifth, head broadly rounded. 
Surface dull, slightly shagreened; a belt of small spines 
on the anterior edge of the front bevels of segnlents 9 to II, 
except on underside. Cremaster triangular, ending in a thin 
polished shaft of which the tip is minutely bifid or simply 
pointed; dorsal surface rugose, ventral surface with a median 
keel and a deep channel on each side of it. Colour soiled 
white and pale orange, ,vith darker markings. 

Habits.-Food-plants belong to the fanlilies Rubiacere, 
Onagracere, Geraniacero, Ampelidero and Aroidero. Pupation 
in a rough cocoon on the surface. 

Bab. Palrearctic Region; China; INDIA. Two Indian 
subspecies. The SUbspecies P. elpenor elpenor, which does not 
occur in India, is the Elephant Ha,vk-Moth of England. 

Key to tlte Subspecies. 

Imagines. 
Marginal area of hind wing bright rosy red 
Marginal area of hind wing red shaded with 

cinnamon 

[(But1.), p. 411. 
P. elpenor rnacromera 

[(Boisd.), p. 410. 
P. elpenor rivularis 

The larvre and pupre resemble each other so closely that. 
a key cannot be constructed. 

149 a. Pergesa elpenor rivularis (Boisd.). 
Ohl£roca'tnpa rivularis, Boisduval, 1875, p. 280 (Simla; Darji-· 

ling). 
Perge8a rivulari8, Roths. & Jord., 1903, p. 738; Jordan, 1912, 

p. 257, t. 42 a; Seitz, 1929, p. 563. 
Ohl£rocampa jrate1'na, Butler, 1875, p. 247 (Simla; N. India) ; 

id., 1881 B, p. 7, pI. lxxix, fig. 4. 
Deileph~'la elpenor (Linn.), Butler, 1881 A, p. 613 (Kurrachi). 
Ohrerocampa elpenor (Linn.), Swinhoe, 1884, p. 514 (Kurachi). 

Imago.-o~. Like P. Po, macromera, but the rosy-red parts 
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of body and wings shaded over with cinnamon,being far less 
bright than in macromera, especially all the wings. Expa'Me: 
c! '~ 66-82 mm,. 

Hab. Wand E. HIMALAYAS, from Cbitral to Sikkim, south 
wardiS to Kara'chL We have bred the 'subspecies ,at 8imla and 
MUS8ooree, ,vhere it is as commOll as mac rom era is in the 
Khas' Hills,. 

Egg, Larva, ,P'l.tpa, Habits.-All closely resemblingt ose of 
,e .. macrom,era. 

149 b. P,ergesa eipenorma'cromera (Butl.). ,(Fig. 104, im~go ; 
PI. V, fig. I, larva, fig. ,2, pupa; PI. XV, ng. 8, larva). 
Ohl£rOcampa macr{)mera, Butler, 1875, p. 7 (Sylhet); id., 1881 B~ 

p. 7, pl. lxxix, fig. 3 ; Cotes & Swinhoe, 1887, p,. 14 (Shillo~g). 
Pergua- elpenor IJnacromera, Roths. & Jord." 1903, p. 737; 

MeU, 1922, p. 279, pI. ix, fig. 16 (larva), pl. xiv, figs. 2,5. 26, 
pI. xviii, figs. 47, 48 (pupa) ,pl. xxxi, fig. 4 (~); Seitz, 192'9, 
p. 56,3, t 6'7 a. 

Ohlerocampa elp,enor (Linn.)., . Hampson, 189211 p " 84; Buckler~ 
1887, p. 113, pI. xxv, fig. 3 a-c (larva). 

lmago.--~~. Head and thorax bronze-green; antenna, sides 
of palpus and head pink; broad crim;son subdorsal and lateral 

C 

Fig. 104.-Pergfsa W,alk. 
_4., P. e,lpenor macrome~a (Butt) ; B, harpe; 0, penis .. sheath .. 

stripes on thorax ,; ,abdomen crimson with a broad bronze
green subdorsal stripe, ,and ,a, pink ,and a black lateral side .. 
patoh.Forewing 'bronze-green; costa crimson; an oblique 
pink band from beyond cell to innerma~gin,and ari~ther 
parallel with it from apex to inner margin; ,a, broad .ma ginal 
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band bright rosy-red; a white discoidal spot. Hind wing: 
basal half black, distal half rosy-red shading to crimson near 
apex. Underside bright rosy-red, except the costa and part 
of the disc of the "'''jngs. Expanse: (J~ 60-84 mm. 

Bab. E. HIl\IALAYAS (Khasi Hills). "Ve have bred the 
subspecies at Shillong, where it is very common from April to 
October. The closely allied P. e. elpenor is knoWll in England 
as the Elephant Ha,vk-Moth. 

Larva :-
1st instar. Green ,vith a short, straight, black horn. 2nd 

instar. Head and seglnent 2 green, rest of body bluish-green 
dotted ,vith ,vhite; 5 s,vollen and bearing an ocellus, pale 
yellow a.bove, black below; a similar but smaller ocellus on 6 ; 
a pale dorso-Iateral stripe from 2 to base of horn; horn short, 
straight, black ,vith reddish base. 3rd instar. As in 2nd instai', 
but oc~lli shaped like a "D" with the chord of the "D" 
ventrad, pupil red edged with yellow above, black below. 
4th instar. A bro,vn and a green form, the brown form the more 
conlmon. 

Bro,vn form: head black, body dark bro,vn with reticulation 
of black lines on 6 to II; a black dorsal stripe on 2 and 3 ; 
a pale dorso-Iateral and a similar subspiracular stripe on 2 and 
3, the latter extending on to 4 and 5 and very faintly on to 12 ; 
5 very s,vollen, the ocellus large, black ,vith a brown kidney
shaped mark, edged narro,vly 1vith white, in the middle; 
a similar but smaller ocellus on 6; legs pale brown, prolegs, 
claspers and venter black; horn long, do,vn-curved, black. 

In the green form the black head and bro,vn body-colour is 
replaced by bluish-green, ,vith markings similar to the above. 

5th instar. Head very small, round. Body dull and smooth; 
segment 2 of about the saUle diameter as the head, the segments 
then increasing rapidly in diameter to 5, which is very swollen; 
6 to 12 of less diameter than segment 5. Horn rather short, 
sharply down-curved, stout at base, tapering evenly to a sharp 
point. 

Coloration.-Head and dorsum of segments 2 to 6 sooty
bro,"11 , rest of body darker brown with black reticulation; 
a dor~o-latera.} stripe on 2 to 4, ochreous bordered broadly 
with dark broWll; an ochreous subspiracular stripe, narrow on 
2 and 3, broader on 4 and very broad on 5, narrowing to a point 
just below the ocellus on 6, and continued as a faint waved 
stripe to 12 ; a large, round, dorso-Iateral ocellus on 5, the upper 
half containing a kidney-shaped mark, greyish-purple edged 
narrowly ,vith ,vhite; a similar but smaller ocellus on 6; 
a small round ochreous subdorsal spot on 7 to 12; traces of 
oblique stripes on 5 to 12. Horn: basa.l half bro,vn, distal 
half white. Spiracles ochreous ringed ,vith black. Length 
100 mm. ; breadt.h 13 mm. 



HIPPOTION. 413 

Pupa.-Cremaster triangular, ending in a thin shaft with 
a simple point. Colour of head, thorax and wing-case soiled 
white, marbled with dark brown on dorsum; abdomen pale 
orange speckled "rith black, the hind bevels of segments 8 to 
11 darker; spiracles and cremaster black. Length 47 mm. ; 
breadth 12 mm.; crenlaster 3'5 mm. 

Habits.-Food-plants: Ari8lEma Mart., Amorphophallu8 
BI., family Aroidere, and Impatien8 Linn., family Geraniacere. 
Eggs are laid from May to September, several often being found 
on one plant. The larva feeds voraciously. In the last 
instar, when the colour is dark brown, the larva lies during 
the day on the stem of the food-plant close to the ground, and 
feeds at night. The anterior segments can be much elongated, 
but when alarmed the head and anterior segments are retracted 
into the swollen fifth segment, which becomes still more 
swollen, sho,ving up the ocelli to full advantage. The moths 
may frequently be caught when feeding at fio"\\rers after dusk, 
and are among the most common of those that enter lighted 
bungalows at night, and are also among the most beautiful :in 
colour and form. 

Genus HIPPOTION Hubner. (Fig. 105). 
Hiibner, 1822, p. 134 (part.); Roths. & Jord., 1903, p. 747. 

Genotype: celerio (Linn.). 
Imago.-d'~. Medium- or small-sized moths, fore wing very 

narrow and sharply pointed, abdomen also sharply pointed; 

A. 

Ii ::,. 
~J. 

Fig. l05.-Hippotion Hiibn. Genitalia. 

A, H. velox (Fabr.), ~, end of lOth segment, dorsal view; B, 10th sternite, 
ventral view; C, penis-sheath; D, ~ vaginal plate. E, H. eche
clUB (Boisd.), ~, end of 10th segment, dorsal view (x. t, lOth tergite, 
x. v, lOth sternite); F, harpe; G, penis-sheath. H, H. rafJlesi 
(Butl.), c1, lOth sternite; I, harpe; J, H. boerhavire (Fabr.),~, 
10th sternite; K, harpe. 

fore wing wit.h a number of lines from apex to inner margin; 
hind wing red except in velox. Palpus simple exteraally, 
first segment densely scaled at apex on inner side, second 
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segment without apical tuft of scales. Antenna clubbed in ~, 
not clubbed and longer in ~. 

Egg.-Broadly ovoid, surface smooth and shining, colour 
bright green. 

Larva.-Similar to those of Theretra in shape, but segments 
4 and 5 not so swollen and anterior segments not so strongly 
retractile as in Theretra; horn straight, of medium length 
or short; ocelli on 5, or on 5 and 6 or on 5 to 11; dorso
lateral and subspiracular stripes usually present, but no 
oblique stripes. 

Pupa.-Tongue-sheath projecting more or less strongly 
frontad or ventrad; antenna equal to or slightly shorter than 
fore leg; surface moderately shining, and smooth or super
ficially wrinkled or corrugate; colour brown or bone-colour 
speckled with brown or black; cremaster variable. 

Habits.-Food-plants belong to several families, and are 
nearly all herbaceous. Habits the same as others of the 
subfamily. 

Bab. Old World. Five Indian species. 

](ey to the Species. 

Imagines. 
I. Hind wing upperside smoky brown 

Hind wing red, or partly red .. 
2. Hind wing with base and anal angle bright 

pink, disc blackish, outer area ochreous
brown with a black submarginal line; 
veins black 

Hind wing not so marked 
3. Hind wing with base black and a large pale 

anal area .. . 
Hind wing not black at base .. 

4. First segment of palpus with conspicuous 
white lateral1ine close to eye. 

First segment of palpus without such line. 

Larvl£,. 
1. Ocellus on 5 only; horn short and stout .• 

Ocelli on 5 and 6 only. ... 
Ocelli on 5 to II, decreasing in size back

wards, sometimes obscure on posterior 
segments . 

2. Ocelli D-shaped, chord of D dorsad; horn 
long and thin .. . . . .. . 

Ocelli longitudinally oval, that on 6 blind 
and much smaller than that on 5; horn 
of medium length, stout at base . . 

:3. Ocellus on 5 nearly round; horn rather 
short and thin . ... . 

O~ellus on 5 longitudinally oval; horn very 
short, stout at bas,e and tapering sharply. 

H. velox (Fabr.), p. 415. 
2. 

[po 417. 
H. celerio (Linn.), 
3. 

[po 420. 
H. echeclus (Bojsd.), 
4. 

[po 422. 
H. rafflesi (Butl.), 
H. boerhavire (Fabr.), 

[p.424. 

H. velox (Fabr.), p. 416. 
2. 

3. 
[po 423. 

H. rafflesi (But!.), 

[po 418. 
H. celerio (Linn.), 

[p.425. 
H. boerhavire (Fabr.), 

[po 421. 
H. echeclu8 (Bojsd.), 
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Pupm. 
1. Cremaster . ending in two long, nearly 

parallel shafts, each with two hooks at tip 
and one on ea.ch Side of middle. • .,. " 

Cremaster ending · in a needle-likie shaft, 
simply pointed -,j a small funnel-shaped 
depression under base.. . 0 '... .. - ••• 

Cremaster ending in a needle-like shaft 'with 
minutely bifid tip; nQ funnel-shaped 
dep~ession under base . . .. . . 

.2. Surface of pupa. covered with extremely 
minute hairs . .. 

Swface withouthaRs . . 
3,. Tongue-sheath not much projecting 

frontad ° 

Tongue, sheath muchprojectmg frontad 

415 

H. velo:t (Fabr.), p. 417. 

[p.426. 
H. boerhavifB (Fabr.), 

2 . 
[p.421.. 

H ° echeclUB (Boisd.), 
3. 

(p.420. 
H. celeNo (Linn.), 
H. r-ajJf,esi (But1.)., 

[p.424. 

150. Hippotion velox (Fabr,.). (Fig. 105 A-D, genitalia; 
fig" 106, imago). 

Sphi~ velo:c, Fabricius, 1793, p,. 378 (Hab.. f). . 
Hippotion velox, Roths. & Jord., 1903, p. 749; 'seltz, 1929, p. 063, 

t. 67 b. 
Panacr-a lignaria, Walker, 1856, p. 156 (Ceylon). 
Panacra vigil, Moore, 1857,p. 270; id,., 865, p ,. 793 (Bengal); 

Swinhoe, 1885 A, p. 287 (Poona; Bomba;y; desert of larva) ; 
id., 1890, p. 16,3 I(Rangoon; Mandalay). 

Oh~rocampa vigil, Hampson, 1892, p. 86. 

lmago.-(J~. Very variable both in size and pattern. Head 
.and tho ax bro'wYl, ,vith pale lateral streaks '; abdomen 

Fig. I06.-Hippotionvelox (Fabr.), (1. 

brown, with numerous dark strOgre and pairs of pale lateral 
strigte on each segment. Fore wing brown, with a whitish 
or pinkish band from ape~ to middle ,of inner margin, ,sharply 
·defined costally; or with a conspicuous back disca band; 
or with scarcely any lines. Hind wing smoky-brown, with 
,s, trace of a darker submarginal line. Occasionally body and 
"Wings w,ashed withro.sy-red. Expanse: .~ 54-76 'fIlm,., 
~ 54-84 mm. 
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J. Tenth abdo~inal tergite (fig. 105 A) gradually narrowed, 
but apex: sharply smuate, the angles acute; sternite (fig. 105 B) 
suddenly narrowed distally into a triangular, pointed, slender 
mesial process, curved somewhat upwards. Process of harp~ 
slender, apex somewhat dilated, spoon-shaped. Penis-sheath 
(fig. 105 C) with a right apical row of teeth, and a shorter 
left row, which is subapical. 

~. Vaginal aperture narrow, a feebly chitinized, rather 
prominent lobe on each side (fig. 105 D). 

Bab. E. HIMALAYAS, S. INDIA, BURMA and CEYLON. Also 
occurs in the Indo-Australian Region from Ceylon to Fiji. 
We have bred the species in S. India. It is widely spread~ 
but local. 

Larva:-
1st instar. Yellowish-white, becoming green after feeding t 

with a short, straight, black horn. 
Final instar. Head small and round; clypeus triangular, 

one-half length of head; false clypeus with apex: acute; 
labrum one-half length of clypeus, narro,ving frontad; ligula 
as long as labrum, broader than front margin of labrum, 
kidney -shaped, the lobes rather broad; cutting-edge of mandible 
slightly waved; eyes 1, 2, 3 and 4 in a slight curve; 6 in line 
with 3 and 4; 1 about t,vo eye-diameters from 2; 2, 3 
and 4 about one-half diameter apart; 5 forming an equilateral 
triangle with 4 and 6, which are about 2! diameters apart. 
Surface of head slightly shining, smooth with very minute 
hairs. Body dull and smooth; segments 4 and 5 very sv;Tollen. 
Horn straight, rather short and stout, evenly tapering, dull) 
and covered with minute, conical, setiferous tubercles. 

A green and a dark form. Green form: head and body 
bright grass-green, body with a transverse ro,v of obscure 
yellow dots along each secondary ring; a narrow, neutral
tinted dorsal stripe from segment 6 to base of horn, darker 
at the front margin of each segment; a longitudinally oval 
ocellus placed dorso-laterally near the front margin of 5, 
~yello,v irregularly centred with plum-colour. Horn violett 
paler at base, darker at tip; legs: basal segment whitish, 
second and third dark purple, claw black; prolegs green, 
feet soil8d whitish. Spiracles narrowly oval, whitish ,vith 
a broad, diffuse brown band across the middle. 

In the dark form the head is smoky-bro"rn; body yello,vish
,vhite -vvith short, black or dark bro,vn, parallel lines on each 
secondary ring; a narrow black dorsal stripe on 2 to 4, appear
ing only as a black spot at the front margin of the remaining 
segments; a broad, pale yellow, dorsa-lateral stripe on 2 to 4, 
appearing agaiIl on 6 to 11 as a short length only on each seg
ment, continuous again on 12 to base of horn; the ocellus 
on 5 with dark brown centre, bordered narro\vly with first 
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pale yellow, then black; pale, narrow, oblique stripes on 5 to 
11; a similar su bspiracular stripe, the angles between this 
stripe and the oblique stripe filled in with brown speckled 
with white. Horn blackish-brown, the tip and sides of base 
paler. Length 60 mm.; breadth 12 mm.; horn 7 mm. 

Pupa.-Tongue-sheath projecting slightly in front of head, 
more projecting ventrally, semicircular in a side-view, narrow, 
its edge finely channelled; antenna slightly shorter than 
fore leg, which reaches to one-third length of wing-case, 
mid-leg to one-half; a short, narrow coxal piece. Surface 
slightly shining, head, thorax and wing-case superficially 
'shagreened ; front bevel of segment 9 with a series of ridges 
parallel with the margins of the bevel, bevels of 10 and 11 
tuberculate; the surface of the pupa round the spiracles of 
·8 to 10 striate; 13 and 14 pitted as ,vell as shagreened. 
Spiracle of 2 a narro,v slit, the hind margin of ~ slightly 
raised in front of it, the front margin of 3 thickened behind it ; 
remaining spiracles elongate-oval, flush, central slit with 
.a narrow rim. Cremaster triangular, ending in two long, 
nearly parallel shafts, each shaft with two minute hooks at 
tip and one on each side at the middle; lower surface of 
cremaster deeply hollo,ved. Colour bone-colour, closely 
'spotted and speckled with brown and some black dots; tongue
sheath brown, paler basally, the edge ,vhitish; bases of legs 
and veins of 'vings dotted "rith black; shoulder fuscous; 
abdomen with a broad, greenish, dorsal stripe; a narrow, 
interrupted, black ventral stripe; a broad, interrupted, 
black latero-ventral stripe; spiracles, and a patch round 
-each and cremaster black. Length 48 mm.; breadth II mm. 

Habits.-Food-plants: Pisonia morindifolia R. Br. and 
P. aculeata Linn., family Nyctaginacere. These shrubs, both 
known locally as the "lettuce tree," owing to the leaves 
resembling those of the lettuce, are grown in gardens in Bombay, 
Belgaum and other places, where the larvre have been found. 
In the last instar the larva rests on the steln and hidden among 
the leaves. In the resting position the horn is held horizontally, 
but when the larva is'moving it is bent forwards over the dorsum 
at . each for,vard movement of the claspers. The moth has 
been caught at flowers after dark, but does not appear to be 
.attracted by light. 

151. Hippotion celerio (Linn.). (Fig. 107, imago ; PI. V, figs. 3,4, 
larva, fig. 5, pupa; PI. XV, fig. 6, larva). 

Sphinx celerio L~reus, 1758, p. 491 (Hab. ?). 
ChtETocampa celerio, Moore, 1865, p. 794 (Bengal); Butler, 1881 A, 

p. 613 (Karachi); Swinhoe, 1884, p. 388 (Mhow, life-histcyy) ; 
id., 1885 A, p. 288 (Poona; Bombay); Butler, 1886, p. 379 
(Campbellpore); Buckler, 1887, p. 113, pI. xxv, fig. 2 (larva); 

VOL. v. 2 E 
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Swinhoe, l888,~ p. 118 (Kara-chi); Hampson, 1892, p. ,87;. 
Dudgeon, ] 898, p. 410 (Sikkim & Bhutan, up to 5,000 ft.); 
NW'se, 18'99, p. ,513 (Cutch). 

H ippotion celeno, Moore, 1882, p. 16, pI. lxxxiv ,fig. 4; Roths. & 
Jord., 1903, p. 751; Jordan, 912, p,. 258. t. 42 b; ,Mell, 1922,. 
p. 280, pl. ix, figs. 17, 18 (larva), pl. xix, . figs. I, 2 (pupa); Seitz,. 
1929, p. 564; Scot.t, 1931, pl. iii, fig. 5 (larva). 

Imago.-~~.He,ad and thorax brown, with a white lateral 
stripe; thorax ''''ih some obscure pale streaks; abdomen 
hrO\\'ll with a broken white dorsal stripe and a white dorso .. 
lateral spot on 'each segment. Fore "ring p,aler brown; 
a silv'ery band from apex: to inner margin, with a median 
narro,v dark rna aJl along it; behind this some ochreous and 
pale brolvn lines; a whitish submarginal line; veins be,yond 
cell s'trea'kfo"ii h silvery and black; a black discoidal dot~ 
with ,a silvery :streak from it to base of ,ving. Hind wing : 
ba'se andana.l angle bright pink, disc blackish ,; outer area 
ochreous-bro"n lvit.h a black sublnaJrginaJ band and the veins 
between this and the ,cell blaek. E.rpanse ,: 6 '~, 60~O mm. 

Fig. l07.- Hippotion ~elerio (Linn.). 

~. Sexual armature similar to that of velox. Tenth s'eg
ment shorter, stouter, ,the sternite much more abruptly 
narro,ved n1to a sharp hook. Harpe much stouter, almost 
straig'ht, cOlnpressed upperside hollow1ed out apically,with 
the edges ra,ised. Penis~sheatll with t",.o ro,,,"s of teeth as in 
velox. 

~ . V,aginaJ aperture ovate, the edges raised toa low horse
shoe-shaped ridge; no processes. 

Ha.b. Wand E. HIl\lALAYAS ,and S. INDIA, and throughout 
the world except in the far North and New Zealand.. It occurs 
rarely in EnglaJnd, ,vhere it is knOl\'11 as the Silver .. striped 
Hawk.Moth. We ha.ve bred the species 'n Dlany localitie,s · in 
India, where it is very comnlOll ,and widely Ispr,ead, though 
less so in forest a·reas " l"ith heavJ7 ra.infallthan in open country. 

Larva :-
tstinsta,r. Pale yello"rish-greell "ith a ong bla(',k horn. 

2nd instar. Hea.d and body green; a "rhite o('ellus, ringed ""ith 
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black, on segment 5, and a similar but smaller ocellus on 6. 
3rd instar. Head green, body pale bluish-green; a large ocellus 
on 5, yellow with an oval green pupil, edged narrowly with 
black above and below, green at front and back, the green 
pupil containing several round white spots ringed with black ; 
a much smaller ocellus on 6, oval, pale yellow edged narrowly 
with black above and below, green at front and back; a broad 
dorso-Iateral stripe from 6 to base of horn, pale with black 
specks above and below it; body dotted with white below this 
stripe. Horn very long, tapering slightly to near tip, where it 
becomes thicker again, colour black with reddish base, and 
covered with small b1ack tubercles; legs red. 4th instar. 
Green or brown; the green form as in the 3rd in star . Brown 
form: head pale brown, body darker bro,vn; a narrow, dark 
dorsal stripe; a pale dorso-Iateral stripe from segment 2 
to base of horn, broken at the ocelli, and continuing from base 
of horn to tip of anal flap; ocellus on 5 yellow with an oval 
black pupil which contains some round bluish spots, the 
whole ringed with black; the ocellus on 6 similar but smaller 
and the yellow of a darker shade; short dark lines on the 
secondary rings on 7 to 11 above and below the dorso-Iateral 
stripe; white oblique stripes on 5 to 11. Horn as in 3rd instar. 

5th instar. Head broadly semi-elliptical; true clypeus an 
equilateral triangle, one-half length of head; false clypeus 
forming a semi-elliptical arch over the apex of true clypeus, 
reaching to two-thirds length of head; labrum one-half 
length of clypeus; ligula slightly longer than labrum, lobes 
broadly rounded; cutting-edge of mandible toothed; eyes 
1 to 4 in a slight curve, 6 in line with 3 and 4; 5 nearer to 4 than 
to 6; 1 to 4 equidistant, 6 slightly further from 4 than 3 is. 
from 4; 5 much smaller than the rest. Surface of head dull 
and smooth. Body shaped as in others of the genus; dull 
and smooth, no visible hairs. Horn straight, of medium 
length, stout at base, tapering evenly to a blunt tip; covered,. 
except at base, with small tubercles directed distad. 

Green form (PI. V, fig. 3): head green, labrum and ligula green;. 
basal segment of antenna green, other segments brownish; 
mandible green, tip narrowly dark reddish-brown; eyes brown 
except 5, which is black. Body grass-green; an obscure, darker' 
green dorsal stripe; ocelJus on 5 longitudinally oval, primrose
yellow with a large oval, dark green pupil, the dark green 
pupil containing five or six round, bluish or pale green dots; 
the whole edged narrowly with black; the ocellus on 6 half 
as long and as broad as that on 5, yellow edged mth black, 
without the green pupil; a white dorso-lateral stripe from 
6 to base of horn, this stripe sharply defined above, lo~er 
edge diffuse; on 7 to 11 a number of short, black lines across 
the secondary rings; subspiracular region sparsely dotted 

2E2 



420 SPHINGIDlE. 

with white. Horn blackish, base shortly pink; Jegs red, 
prolegs and claspers green, venter yellowish-green. 

In the brown form (PI. V, fig. 4) the head is pale chocolate
brown, mouth-parts as in the green form; body blackish-brown ; 
dorso-Iateral stripe pale pinkish-brown, running from segments 
2 to 4 and from behind the ocellus on 6 to base of horn and 
thence to tip of anal flap; ocellus on 5 with pupil black, 
·containing bluish spots. Length 60 mm.; breadth 10 mm. ; 
horn 6 mm. 

Pupa.-Shape the same as that of H. velox. Surface 
moderately shining; head and thorax superficially wrinkled ; 
tongue-sheath, antenna and wing-case nearly smooth, with 
a metallic lustre; abdomen closely, finely transversely 
·corrugate ; front bevels of segments 9 to 11 punctate-corrugate. 
,Spiracle of 2 a narrow slit covered by a slight, raised emargina
tion of the front margin of 3; remaining spiracles oval, surface 
slightly depressed. Cremaster triangular, ending in a minutely 
bifid, needle-like shaft; ventral surface slightly hollow. Colour : 
tongue-sheath, legs, antenna and wing-case with a golden 
lustre; veins and legs dotted with black; head, thorax 
and abdomen pale russet-brown, darker on dorsum of abdomen, 
venter of abdomen greyish; an interrupted black ventral 
.stripe on segments 8 to 10; a subspiracular stripe of coalescent 
brolvn dots; bevels of segments 8 to 10 brown; spiracles 
black surrounded by a greyish area dotted with russet; 
cremaster dark reddish-brown. Length 50 mm.; breadth 
II mm. 

Habits.-Food-plants: Vitis Linn., family Ampelidere ; Sper
macoce hispida Linn., family Ru biacere; Boerhavia Linn., family 
Nyctaginacere; Rumex Linn., family Polygonacere; Oaladium 
Linn., family Aroidere, and other plants. The larva is 
impatient of light, and during the day hides among leaves 
near the ground. The moth may be caught at fio,vers and is 
also attracted by light. Its flight is very swift. 

152. Hippotion echeclus (Boisd.). (Fig. 105 E-G, genitalia). 
Ghrerocampa echeclus, Boisduval, 1879, p. 65 (Philippines). 
Hippotion echeclus, Roths. & Jord., 1903, p. 754; Seitz, 1929, 

p. 564, t. 67 b. 
Ghrerocampa elegans, Butler, 1875, p. 8, pI. ii, fig. 1 (Java; Sylhet); 

Swinhoe, 1890, p. 163 (Bassein; Rangoon). 
Ohrerocampa eson, Hampson (non Cram.), 1892, p. 85. 

11nago.-~~. Head, thorax: and abdomen brown; antenna, 
palpus and a lateral stripe on head and thorax "rhitish; 
thorax with a ,vhitish-grey dorsal stripe. Fore wing pale 
hr(\wn with some dark and \vhitish lines from apex to inner 
margin. Hind wing red, base black, and a large pale anal 
.area. Expanse: c! 64-73 rom., ~ 84 mm. 
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~. Tenth tergite (fig. 105 E) stout, sinuate, sternite triangular, 
narrowed to a point, apex curved upwards, almost hoGJted. 
Process of harpe (fig. 105 F) short, rounded, dorsal edge 
clothed with long scales. Penis-sheath (fig. 105 G) :' a curved 
row of teeth on the left side and a fe,v subapical teeth on the 
right, no process. 

~. Vaginal plate: anterior and lateral edges of aperture 
somewhat raised to a ridge; which gradually fades away. 

Hab. E. HIMALAYAS, S. INDIA and BURMA; also occurs in 
Malaya and the Philippines. We have bred the species in 
S. India and the E. Himalayas (Khasi Hills). It is rare in 
areas with a heavy rainfall, but fairly common in dry areas,. 
and is sometimes very abundant locally. 

Larva :-
F'inal instar. Shape as in others of the genus; horn very 

short, straight, stout at base and tapering sharply to a point. 
Surface of body smooth and dull. Head glaucous-green;, 
basal segment of antenna pale green, other segments pink. 
Body grass-green; dorsum of 6 to II marked ,vith short, 
narrow, darker stripes on each secondary ring; on 5 a large· 
oval, dorso-Iateral ocellus, the oval pupil pale green above 
shading to dark green below, edged broadly with yello,,~ and 
narrowly with black; an ocellus on 6 about two-thirds as long 
and as broad as that on 5, pupil yeI10w above with a dark green 
spot on the upper edge, green below, the whole edged narrowly 
with dark green; a similarly coloured but still smaller ocellus 
on 7, and on 8 to II the dark green spot only remains; an 
obscure yellowish dorso-Iateral stripe from behind the ocellus 
on 6 to base of horn; an indication of a similar supra-spiracular 
stripe. Horn yellow, the extreme tip purplish; legs pinkish ;. 
venter pale green. Spiracles yellowish-green, the central 
slit and rim brown. Length 60 mm.; breadth 9 mm.; 
horn 2 mm. 

Pupa.-Slender in build; tongue-sheath prominent, but not 
projecting nearly as far in front of the head as in raiflesi, 
semicircular in side-view, dorsal outline of abdomen straight 
or slightly concave on median segments, that of thorax bending. 
sharply dOlVllwards to head. Surface ~oderately shining and 
smooth, covered with extremely minute hairs. Spiracle of 2, 
covered by a small lobe projecting from the front margin of 3 ;. 
remaining spiracles oval, flush. Cremaster triangular, minutely 
bifid at, tip, tip bent towards venter. Colour: head, tongue
sheath and wing-case pale pinkish-brown, wing-case whitish 
laterally; a black smudge on tongue-sheath below eye; head 
sparsely dotted black; abdomen bone-colour, whitish laterally, 
minutely dotted with black; a large, black dorso-lateral·Jlot 
on each segment; a darker body-colour dorsal stripe; an. 
interrupted, fuscous, ventro-Iateral stripe; spiracles black 
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with a pale fuscous patch in front of and behind each ,; cremaster 
bone-colour, tip dark brown,. Length 48 mm.; breadth 9 mm.; 
tongue-sheath projecting about 2 mm. in front of head. 

H abit8.-Food plants; Sesamum inilic'UmLinn., family Pedali
acere; Monochoria haatl1Jjolia Presler, family Pontederiacem. 
'The former is the food~plant in S. India, 'where it is grown as 
a crop, and Iarv~ are sometimes found feeding on it in large 
numbers. 'T,he moth does not appe,ar to be ,attracted by light. 

153. Rip otion ramesi (But!.). (Fig. I05H, I, genitalia; 
fig,. 108, imago; PI. V, figs. 6, 7, larva, fig. 8, pupa),. 

Ohlffocampa rajflesi, Butler, 187'7 A, p. 556 ,(Java; Canara); 
'swinhoe, 1885 A, p. 289 (Poona ,; Bombay). 

I8Qples rafflesi, Moore, 1882" p. 19, pI. lxxxiv, fig. ,3. 
H ippotion rafflesi, Roths. & J ord., 1903, p. 755; M,en, 1922, 

p.283, pI. X, figs. 1-4 (larva), pl. x ;'v, fig,s. I, 2, pl. xviii, figs. 51, 
52 (pup.a); Seitz, 1929, p. 56,4, t. 67 c. 

Ohre~ocampa theylia, Cram,. (non Linn,.), 'Hampson, 892, p. 85. 
Chteroeampa vinacea, Hampson., 1893, p. 57, pI. clvii, fig. 26, 

pI. 'cixxv ,figs. 2, 2 a (I., p,. ) (Ceylon). 

Imago,. '--(S~. Darker a,nd more brightly coloured than 
echeclus, bod,Y and w~ngs washed with red; palpus 'washed 

Fig. I 08,.- H ippoll ,on 1~ajfte,8£ (But.I.). 

with vina'ceous, except a sharply marked 'W·hite line on the 
first segment along t.he eye. Fore win,g with d'scallines 1 and 
2 merged together in a band w.hich is ,anteriorly more promi
nent than in boerhavim, the interspaces following paler, line 5 
again heavier. Hind wing red, h,ase not black, and no 
pale sub anal patch; base often claYIsh-brown. Expanse: 
d' 5~70 mm., ~ 60-70 mm. 

,~. Tenth tergite (fig. 105 H) sharply sinuate as in echeclus, 
the Jobes rather shorter than in boerkavi83; sternite ,suddenly 
narrowed to a 'sharp hook. Process of harpe (fig. 105 I) 
short, rounded, with a short subterminal tooth nearly as in 
ec1J:.eclu8; a tuft of scales as in echeclU8. Penis-funnel short, 
triangular; penis-sheath n,early as in eclteclm, 0 to 3 teeth on 
right side and a row of te~th on left. 
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Bab. E. HIMALAYAS, S. INDIA, CEYLON and BURMA to 
Malaya and S. China. We have bred it in the E. Himalayas 
(Khasi Hills) and in S. India and Burma.. It is very cOInlllon 
in the Khasi Hills at an elevation of about 5,000 feet, and 
seems to prefer wet forest areas to dry open country. 

Larva :-
1st in8tar. Yellow, with a straight black ho~n of medium 

length. 2nd ·i'nstar. Green, with small ocelli on segments 5 
and 6. 3rd -instar. Head and segments 2 and 3 green, rest 
of body green dotted with white; an ocellus on 5, yellow 
edged above and below with black; a slightly smaller ocellus 
on 6, white edged above and below with black; a white 
dorso-Iateral stripe from 4 to base of horn; horn straight, 
bro\vn with red base. 4th in8tar. Head and body pale green, 
dotted with white except on head, segment 2 and anal flap; 
ocellus on 5 longitudinally oval, pupil yellow edged broadly 
above with black, below by t\VO black lines; on 6 the pupil 
pale pink, edged belo,v by a single line; horn long, slightly 
up-curved, tip truncate, black ,vith the tip livid white. 

5th instar. Head round; clypeus equilaterally triangular, 
basal angles slightly rounded, one-half length of clypeus; 
apex of false clypeus widely arched, reaching to two-thirds 
length of he~d; labrum one-half as long as clypeus, tapering 
slightly frontad; ligula as long as labrum and nearly as broad 
as long, kidney-shaped, with the lobes narro,vly rounded; 
mandible with cutting-edge toothed; eyes 1 and 2 at right 
angles to the straight line joining 3;4 and 6; 1 rather more than 
one eye-diameter from 2; 2, 3 and 4 about one diameter apart; 
6 as far from 4 as 1 from 2; 5 and 4 at right angles to 4; 6 and 5 
as far from 4 as 4 is from 6; 3 and 4 larger than the rest. 
Surface of head dull and smooth. Body dull and smooth, 
with segments 4 and 5 not much swollen. Horn straight, 
of medium length, thin, tapering evenly to a blunt point; 
minutely tuberculate. 

Green form (PI. V, fig. 7): head and bo.dy grass-green; a dorso
lateral line of small ochreous spots on segments 3 and 4; a large 
semicircular ocellus on 5, the chord dorsad, the pupil black 
with a pure white band along the top, edged broadly above, 
narrowly elsewhere with yellow, the whole enclosed by a black 
line; a smaller similarly shaped ocellus on 6, pupil maroon-red 
edged with yellow above, the whole enclosed by a black line; 
a dorso-Iateral stripe from the hind edge of this ocellus to 
base of horn, ochreous on the front half of each segment, 
pale yellowish on the hinder half; above and below this, 
down to the supra-spiracular line, a number of short, narrow, 
dark green stripes across each secondary ring; just above the 
stripe there are two blue dots near the front margins of 7 to 11 ; 
a narrow ,,,,,hite subspiracular stripe with some white dots round 
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the spiracles above it, from 5 to 12. Horn bJackish, tip white; 
legs deep flesh-colour; venter white with.a violet ventral 
stripe. Spiracles ov~l, pure white with a narrow black rim .. 
There is also a dark-coloured form of the larva (PI. V, fig. 6) 
in which the ground-colour is earthen-sepia; the dorso-Iateral 
stripe and the area below it pinkish, other markings similar to 
those of the green form but darker. Length 70 mm.; breadth 
10 mm. ; horn 9 mm. 

The description of the larva of this species given in Roths. & 
Jord., 1903, p. 756, is undoubtedly wrong, as it states that 
the larva has seven ocelli. We have bred a large number of 
]arvre of 'rafflesi from different localities, and they "rere in
variably as described above, with two ocelli. 

Pupa.-Rather slender in build; tongue-sheath very 
prominent, projecting a long way in front of the head, the 
head and projecting sheath together being one-sixth the 
length of the pupa; tip of tongue spatulate; antenna equal 
to fore leg and reaching to one-half length of wing-case; a long~ 
thin coxal piece; apex of ,ving-case pointed. Surface 
moderately shining, head, thorax and ,ring-case shallowly, 
transversely corrugate; a depression below eye near base of 
tongue; abdomen shallowly, transversely corrugate, the front 
bevels and front margins of segments 9 to 14 also pitted. 
Spira.cle of 2 a narrow slit covered by a transverse lobe pro
jecting from the front margin of 3; remaining spiracles 
elongate-oval, surface rising slightly to the central slit, which 
has a raised edge. Cremaster triangular, ending in a needle
like, very shortly bifid shaft; ventral surface with a deep 
mesial channel; surface smooth and shining. Colour pale 
yellowish-brown, tongue and inner nlargin of ,ving dark bro"",n ; 
sides of tongue-sheath, and legs speckled with black; abdomen 
with a brown ventral stripe, interrupted at segment margins; 
a blackish dorso-Iateral dot on each segnlent; spiracles black; 
cremaster brown, the shaft black. Length 50 mm.; breadth 
10 mm.; tongue-sheath projecting 6·5 mm. in front of head. 
Habit~.-Food-plants : Impatiens Linn., family Geraniacere. 

The Inoths come readily to flo,vers and are also attracted by 
light. 

154. Hippotion boerhavim (Fabr.). (Fig. 105 J, K, genitalia; 
fig. 109, imago; PI. V, figs. 9, 11, larva, figs. 10, ] 2, 
pupa). 

Sphinx boerhavire, Fabricius, 1775, p. 542 (E. Indies). 
Hippotion boerhavire, Roths. & J·ord., 1903, p. 756; Mell, 1922~ 

p. 281, pI. ix, figs. 19, 20 (larva), pI. xiii, figs. 51, 52, pl. xviii, 
_ figs. 49, 50, pI. xix, figs, 1, 2, (pupa); Seitz, 1929, p. 564, t. 67 c. 

£ Sphinx theylia, Cramer (non Linn.), 1779, p. 58, pl. ccxxvi, fig. E 
(Corolnande 1). 
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Iaople8lheyUa, Moore, 1882, p. 19, p1. lxxxiv., fig. 5. 
Ohawoca,mpa thtylia, Forsayeth, 1884,p. 389 (Mhow; life

history) :; Swinhoe, 1885 A, p. 288 {Poona; Bombay) ;~id., 
1886, p. 434 (Mhow); id., 1888, p. 118 (Karachi); Ramp.son, 
189.2, p. 85, dg.53 (~); id., 1898,p. 56, pl. clxxv, fig. (larva); 
Dudgeon, 1898, p. 410 (Sikkim; Bhutan); .Nwse, 1899, 
p. ·513 (Cutch).. 

l~go.-·o~·. Diffi·cult to distinguish from ~aJllesi, but usually 
less red; first segment of palpus paler, the white line less 
distinct. Hind wing red, base not black; a c ayish subana:l 
patch. Expanse: ~ ~ 50~68 mm. 

o. T·enth segment (fig. 105 J) as in rajJlesi, but the apical 
hook of t e sternite obviously ,longer. Process of harpe 
(fig. 105 K) stout, rounded at end, with a long dorso-apical 
tooth curved towards the clasper. Penis-funnel elongate
triangular; penis-sheat" as in rajftesi, but the left side with 
more teeth, which are either simple or divided. 

Fig .. l09 ........ Hippotion boerhavire (Fabr.). 

~. Edges of vaginalapertur'e less rais'ed than in raiftesi. 
Bab. Wand E. HIMALAYAS, S. INDIA and CEYLON to S. 

China, Ma,laya and t e Philippines. We have bred the species 
in S. India, where it is common in open country, and in the 
Wand E. Himalayas, where it is less common. Mell has 
bred it in S. China. 

Egg.- Broadly ovoid, surface shining and smooth, colour 
bright green. 

Larva:-
Final instaT. Head round; ·clypeus equilaterallytriangular, 

one- alf the length of the head; false clypeus forming· a fairly 
broad arch over apex; of true clypeus, reaching to two .. thirds 
length of head; labrum one .. half length of clypeus; ligula 
longer than labru , , its outline square; cutting. edge of mandible 
,coarsely toothed .; eyes ' to 4 forming a semicircle, 6 in line 
with 3 and 4; 1 to 4 equidistant, 6 twice as far from 4 as 4 is 
from 3; 5 eloser to 4 than to 6.. Surface of head dull "and 
sm'ooth.. Body ,shaped as in others of the-genus, with dull and 
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smooth surface. Horn straight, rather short and thin, tapering 
gently to a blunt tip, minutely tuberculate. 

Coloration.-Head plumbeous with an olive-green tinge; 
labrum glassy-white; ligula opaque-white; basal segment 
of antenna white, other segments reddish; mandible white, 
tip black. Body plumbeous tinged with olive-green; segments 
·6 to 12 with a number of sbort dark lines across each secondary 
ring, except on venter; a narrow blue dorsal stripe; a narrow 
pinkish dorso-Iateral stripe on 2 to 4 and from 11 to base of 
horn and thence to tip of anal flap; a greyish subspiracular 
stripe, broad and well defined on 2 to 5, then narrower and 
ill-defined to 12; a dorso-Iatera], rounded ocellus on 5, 
pupil with the lo,ver half black, shading into rusty in the 
upper half, in which there is a line of coalescent white dots; 
the whole edged broadly above, narrowly below with yellow 
and ringed with black; smaller ocelli on 6 to 11, decreasing 
in size backwards, pupil yellow shading to rusty above, 
ringed narrowly with black; all the ocelli with a small 
crescent of pale blue above the upper edge; a small round, 
subdorsal yellow spot mesially on 6 to 11, and a round blue 
supra-spiracular spot on the same segments. Horn with base 
pinkish, middle black, tip white; legs pink; venter sparsely 
dotted with white. Length 55 mm.; breadth 8 mm.; horn 
4mm. 

The moths which emerged from the larva and pupa figured 
{In PI. V, figs. 9, 10, appear to belong to this species, but 
both the larva and the pupa are so different from the ordinary 
larva and pupa of boerhavim that we think that further investi
gation may show that they belong to a new species. 

Pupa.-Tongue-sheath projecting nearly as much in fron~ 
of head as in raJflesi, but directed more ventrad; semi
circular in side-view; antenna equal to fore leg and reaching 
to the middle of wing-case, mid-leg to two-thirds length of 
wing-case. Surface moderately shining; head and wing-case 
smooth, thorax and abdomen shallowly transversely corru
gate, abdomen also pitted. Spiracle of 2 indicated by the 
front margin of 3 being depressed below the hind margin 
of 2. Cremaster triangular, broad and deep at base, ending 
in a needle-like shaft, simply pointed; a small funnel-shaped 
depression under base. Colour livid bone .. colour; thorax 
tinted smoky laterally, and head, tongue-sheath and thorax 
speckled with black; inner margin of "ring black; abdomen 
with dorsum pinkish, and an interrupted dark dorsal stripe; 
spiracles black, a pale area round each, pits rusty. Length 
45 mm.; breadt.h 9 mm.; tongue-sheath projecting 5'5 mm. 
in front of head. 

Habits.-Food-plants: Impatiens Linn., family Geraniacere; 
Spermococe stricta Linn.; S. hispida Linn., family Rubiacere ; 
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Olo8sostigma spathulatum Arn., family Scrophulariacere; Boer
kavia repens Linn.: B. diffusa Linn., family Nyctaginacere, and 
other plants. The moth comes to light freely, and sornebes 
visits flowers before'dark. We once saw hundreds come on 
board a ship sailing between Aden and Bombay during 
a cyclone. 

Genus THERETRA Hubner. (Fig. 110). 
Hiibner, 1822, p. 135 (part.); Roths. & Jord., 1903, p. 762. 
Hathia, Moore, 1882, p. 19. 

Genotype: nessus (Drury). 
lmago.-" d'~. Second segment. of palpus on inner side 

with apical tuft of scales directed ventrad; apex of first segment 
(fig. 110 D, E) densely and regularly scaled on inner side, with 
cavity at apex on outer side" (Roths. & Jord., 1903, p. 762). 

The moths vary in size from very large (T. nessus) to rather 
small (T. griseomarginata) species. The upperside is brown or 

Fig. 110.-Theretra Hiibn. 
A, T. ne88U8 (Drury), C!, harpe; B, penis-sheath. 0, T. clotho (Drury),~, 

penis-sheath, right side. D, T. latreillei luca8i (Walk.), C!, palpus, 
external aspect (gr, cavity in 1st segment); E, palpus, first seg
ment, apex from inner side; F, harpe; a, penis-sheath, lorsal 
side. H, T. alecto (Linn.), &, penis-sheath. I, T. lycetua(Cram.), C!, 
penis-sheath, right and left sides; tT, ~ vaginal plate. 
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chestnut with at least one dark line from apex: to inner margin ;. 
hind wing dusky or red. The wings are narrow and sharply· 
pointed, and the abdomen sharply pointed. 

Egg.-Broadly ovoid; surface smooth and shining; colour" 
green or whitish. Length about 2 mm. 

Larva.-Head small and round; body tapering sharply 
frontad from segment 5, which is swollen; rest of body 
nearly cylindrical; horn of medium length, down-curved or 
straight, short in pinastrina. Surface dull and smooth. 
Colour green or brown, with one or more dorso-Iateral ocelli, 
in lycetu8 with nine ocelli; a dorso-Iateral stripe, but oblique 
stripes absent or not clearly defined. 

Pupa.-Tongue-sheath projecting frontad and ventrad, 
sometimes much projecting frontad; a coxal piece al,vay~ 
present. Surface moderately shining, and smooth or somewhat 
rugose; ante-spiracular ridges usually present. Cremaster 
usually well developed and bifid, without hooks or spines. 
except at tip. Colour yellowish or brownish, mottled, speckled 
and striped ,vith contrasting colours. 

Habits.-Food-plants varied, but often belong to the 
families Ampelidere and Aroidere. Habits the same as others 
of the subfamily. 

Hab. Oriental and ~thiopian Regions, a few species north
wards to Japan, two ranging to the Caspian Sea and Con
stantinople respectively. Fifteen Indian species and su b· 
species. 

Key to the Species. 
Imagines. 

1. Fore wing chestnut or reddish-brown; 
Jines more or less erect .. 

Fore wing not so; generally pale brown, 
lines oblique . 

2. Costa and stigma of fore wing buffish
white; hind wing bright pink; thorax 
with a white dorsal and lateral stripe .. 

Costa very narrowly white, no white 
stigma; hind wing dusky; thorax with
out dorsal stripe 

3. Hind wing red . . .. . 
Hind wing not red, dusky .. 

4. Thorax and abdomen with greyish dorsal 
stripe; abdomen without black side-
pa.tch . . 

Thorax and abdomen without dorsal stripe; 
abdomen with black side-patch on first 
segment . 

5. Hind wing underside unicolorous except 
for the marginal band . . . . . . . . . . . 

Hind wing underside with basal half wood
brown 

6. Very large; thorax and abdomen green, 
abdomen with sides golden; costa of 
fore wirig green . . 

2. 

3. 

[po 455 .. 
T. pallicosta (Walk.), 

[po 459. 
T. castanea (Moore), 
4. 
6. 

[p.444 .. 
T. suffusa (Walk.), 

5. 
[p.440 .. 

T. a. alecto (Linn.), 
[p.443. 

T. maMoni Clark, 

[p.430. 
T. nessus (Drury), 
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Never so large; body not green and no 
green on fore wing . 

~. Abdomen with black side-patch on first 
segment .. .. .. . 

Abdomen without black side-patch 
-8. Fore wing with six lines; abdomen with 

five dorsal lines 
Fore wing with only one distinct line; 

abdomen without dorsal lines . 
9. Fore wing with apical line joining a discal 

line with which it forms a single line 
running from tip to inner margin 

Apical line, if present, separate from the 
respective discal line, which curves 
costad 

10. Abdomen without lines; fore wing with 
six Jines .. .. 

Abdomen with dorsal line or lines 
II. Fore wing with broad grey submarginal 

band; abdomen wit,h a grey dorsal 
stripe .. 

Fore wing without such a band. ... . 
12. Stigma of fore wing situated in a black or 

brown indistinct patch; discal band 
forming three black contiguous patches 
between SC5 and R3 

Stigma isolated, followed by a dark 
straight oblique band consisting of two 
or three distinct lines. .. 

13. Abdomen with one white dorsal line 
Abdomen with dorsal line double .. 

14. Fore wing with line 4 straight, very heavy ; 
pale band of hind wing reddish; sides 
of abdomen golden ... 

Fore wing with blackish-brown discal band 
consisting of lines 1, 2 and 3~ the last 
heavier than line 2; abdomen with 
ochraceous lateral stripe 

Larvm. 

7. 

8. 
10. 

429 

[p.433. 
T. boisduvali (Bugn.), 

9. 

[po 434. 
T. c. clotho (Drury), 

[po 437. 
T. gnoma (Fabr.), 

[(Walk.), p. 438. 
T. latreillei lUca8i 
11. 

[(Hamps.), p.454. 
T. griseomarginata 
12. 

[p.454. 
T. i. in8ignia (But!.), 

13. [p.451. 
T. p. pina8trina (Mart.), 
14. 

[p.445. 
T. lycetu8 (Cram.), 

[(Fabr.), p. 448. 
T. o. oldenlandit£ 

1. A dorso-Iateral ocellus on 5 only 2. 
Ocelli on 5 and 6 only 3. 
Ocelli on 5 to 11 4. rp. 446. 
Ocelli on 4 to 12 and a spot on 3 T. lycetu8 (Cram.), 

2. Pupil with a pale horizontal stripe across [T 1 th (D [p.)435 .. 
middl?; a varying number of blind ocelli . c. coo r1i 437. 
sometunes present T. gnorna (Fabr.), 

Pupil black in front, red behind 

Pupil velvety black. . . . . 
"'3. Larva very large; horn down-curved 
·4. Horn down-curved 

Horn straight 
5. Ocelli on 6 to 11 elongate -oval and set 

obliquely . . . . . . . . . . ... . 
Ocelli on 6 to 11 shortly oval, longitudinal. 

-6. Hom long, blue, slightly down-curved. 

[(Walk.), p. 439. 
T. latreillei lUca8i 

[p.459. 
T. ca8tanea (Moore), 
T. ne88U8 (Drury), 
5. [po 432. 
7. 

[p .. 456. 
T. pallico8ta (Walll), 
6. [p.445. 
T. 8Uffusa (Walk.), 
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Hom purple or 
down-curved . 

plum-colour, strongly [po 441 .. 
T. a. alecto (Linn.), 

7. Ocelli on 5 and 6 alike, and different from 
those on 7 to 11 . 

Ocelli increasing in size from 5 to 9, then 
decreasing. all rather obscure; horn very 
short 

Pupre. 
1. Cremaster ending in two teeth, the bases 

of which touch each other . 
Cremaster ending in two teeth or shafts. 

the bases of which are widely separated. 
Cremaster not as above 

2. Tongue-case much projecting in front of 
head .. . 

Tongue-case not much projecting frontad. 
3. Teeth of cremaster simply pointed. 

Teeth of cremaster minutely bifid 
4. Spiracle of segment 2 in a deep de

preSSIon, and palpal depression· also 
deep 

Spiracle of segment 2 in a much shallower 
depression, and palpal depression also 
shallower. . . 

5. Cremaster triangular in dorsal view 
Cremaster with sides converging first 

gently, then more sharply. 
6. Cremaster. ending in two simple teeth. 

Cremaster ending in two bifid shafts. 
7. Tongue-case much projecting in front of 

head 
Tongue-case not much projecting frontad. 

8. Cremaster ending in a single bifid shaft, 
or in two shafts close to and parallel 
with each other; length of pupa over 
70mm. . 

Cremaster ending in a truncate conical 
bifid shaft; length about 40 mm. . 

Cremaster ending in a triangular shaft, 
minutely bifid at tip; length about 
47 mm. 

[(Fabr.), p. 449. 
T. o. oldenlandire 

[(Mart.), p. 452~ 
T. p. pinastrina 

2. 

5. 
8. 

[po 443. 
T. a. alecto (Linn.), 
3. [p.458 .. 
T. paZZicosta (Walk.), 
4. 

[p.4:36. 
T. c. clotho (Drury), 

[p.438 .. 
T. gnoma (Fabr.), 
6. 

[po 448. 
T. lycetus (Cram.), . 
7. (p. 460. 
T. castanea (Moore), 

[p.445. 
T. suffusa (Walk.), 
T. latreillei lucasi 

[(Walk.), p. 440. 

[po 433 .. 
T. nes8U8 (Drury), 

[(Fabr.), p. 450. 
T. o. oldenlandire 

[(Mart.), p. 453. 
T. p. pinastrina 

155. Theretra nessus (Drury). (Fig. 110 A, B, genitalia; 
fig. Ill, imago; PI. V, fig. 16, larva, fig. 17) p:upa). 

Sphinx neS8U8, Drury, 1773, p. 46, pI. lxx\;, fig. 1, and Index 
(Madras). 

OhEe1'OCampa nessu..~, Walker, 1856, p. 140 (Canara; Ceylon; 
Sylhet; Hong-Kong; Java); Moore, 1857, p. 276, pI. xi, figs. 02, 
2 a (1., p.); id .• 1877, p. 595 (Pt. Blair); Butler, 1881 0 A, p. 613" 
(Belgaum); Swinhoe, 1888, p. 118 (Karachi); id., 1890, p. 164 
(Moulmein). 

Theretra nessus, Moore, 1882, p. 22, pI. lxxxvi, fig. 1; Hampson, 
1892, p. 99, fig. 56 (<3'); Dudgeon, 1898, p. 412 (Sikkim; Bhutan,. 
2,000 ft.); Roths. & Jord., 1903, p. 765; Jordan, 1912, p. 258, 
t. 42 C; Mell, 1922, p. 290, pI. x, figs. 5-11, pI. xiv, figs. 3, 4, 
pI. xix, figs. 3, 4 (pupa), pI. xxxi, figs. 5, 6 (larva), 7 (9); Seitz,. 
1929, p. 565, t. 67 b; Scott, 1931, pI. i, fig. 4. 
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Im,ago.-J~. Head and thorax: olive-green, thorax: suifuse,d 
with ferruginous; a gre,y lateral stripe from palpus to end.., of 
thorax:; a deep orange dorso .. lateral streak; abdomen With 
a bro.ad olive-gre'en dorsal stripe, on 'ea'ch side of which is 
a broard, shining go den stripe. Fore wing: costa ,green up to 
SCI, the green spreading over front half of base of wing, 
hinder half of base oe,cupied by a bla,ckand a white patch ; 
rest of "ring and costal area dark 0 ' ive ... brown to 802 ; some dark 
brown lines from apex to inner margin; a broad ,median band, 
pale ochreous frotll apex to SCI, then p,ale brown, becoming 
pink near inner Iuargin ; arginal area dusky brown. Hind 
wing: base black, shading t,o dusky brown at ,apex:; ,an 

Fig. 111.-Theretrane88us (Drury). 

ochreous baud, broad ,at anal angle, extending towards ,apex as 
a submargmal band. ,Underside suffused with reddish 
ochreous. -Second segment of papua more triangll ar than 
in tbe other species of Theretra, the opening of the palpus large, 
some single long scales protruding from it. External row 
of spines of first protarsal segment doubled and trebled. 
Expanse: 5 '90~120 mm., '~ 94-130 mm. 

~. Tenth tergite sinuate; sternite slightly spatulate" 
rounded ,at end. C' asper with over twenty large sca es ; 
harpe (fig. 0 A) very stout, short, curved at end, ,the upperside 
somewhat con'cave, the luterno-dorsal edge of the upperside 
irregularly notched, r.aised proximally into a broad, compr,esse,d 
tooth, tip of harpe acute in side-view, obtuse in su bproxi:=nal 
view. Penis .. sheath (fig. 110 B) arm,ad ,vith a.n elongate 
kidneY,p,shaped, mult.i,dentate, apical lobe. 
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~. Edge of vaginal cavity not pbviously raised to a ridge. 
Bab. Wand E. HIMALAYAS, S. INDIA, BURMA and CEYLON 

to Japan, Malaya, Papuasia and Australia. We have bred it 
in S. India and the E. Himalayas. It is a common species 
in suitable localities, preferring hills and forest areas with 
heavy rainfall to open dry country, though we have seen 
some specimens collected at Aden. 

Larva :-
Final instar. Head small; clypeus triangular, slightly 

longer than broad, one-half length of head, apex minutely 
rounded; apex of false clypeus acute and reaching to a little 
more than one-half length of head; labrum. one-half length 
of clypeus; ligula semicircular in outline; cutting-edge of 
mandible strongly toothed; eyes 1 to 4 forming a semicircle; 
6 in line with 3 and 4; 1 to 4 equidistant, 6 slightly further 
from 4 than 3 is from 4; 5 making an equilateral triangle 
with 4 and 6. Surface of head dull and smooth. Body very 
stoutly built, segment 5 hardly swollen, horn of medium 
length, stout at base, tapering evenly to a sharp point, gent.ly 
do,vn-curved. 

Colour variable. In the green form, head glaucous-green; 
labrum greenish, ligula yellowish; basal segment of antenna 
green, other segments rusty; mandible yellowish, tip dark 
reddish-bro\vn; eyes brown. Body glaucous-green; a double 
,vhitish dorsal stripe from segment 4 to base of horn, and 4 to 
12 blotched with whitish dorsally and laterally; a small, 
,vhite, dorso-Iateral, obliquely oval ocellus on 5, and a still 
smaller one on 6, both edged narrowly with dark green, the 
long axes parallel with the oblique stripes; ,yhite oblique 
stripes.on 5 to II, running up and back to the dorsal stripe, 
that on II running to base of horn. Horn bright yello,v, 
brownish dorsally; legs yellow. Spiracles small, oval, white 
\vith a broad glaucous-green band across the middle. 

In another form of the larva (PI. V, fig. 16) the head is pale 
brO\\ll; body ochreous on the dorsum, with short blue lines 
across t.he secondary rings and a large blue subdorsal patch on 
the front" half of segments 6 to 11; a narro,v brown dorsal stripe; 
a narrow bro,VIl dorso-Iateral stripe from 3 to base of horn, 
edged belo,v ,vit.}1 \vhite, narro\"ly on 3 to 5, broadly to base of 
horn; six or seven bro\vn oblique stripes; the area below the 
dorso-Iateral stripe pale bro"\\'ll ,vith a llumber of short brown 
lines across the secondary rings; the ocellus on 5 pale blue 
above, yellow belo,v, that on 6 ,vhite. Spiracles with a brown 
instead of a green band. 

In some individuals the dorsum is reddish-ochreous mottled 
wifh brown. Length 90-120 mm.; breadth 15 mm.; horn 
IOmm. 
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Pttpa.-Tongue-sheath projecting considerably in front of 
head, the projection semicircular in side-view, ridged along 
its edge; antenna shorter than ,fore leg, which reaches to 
between one-third and one-half distance to tip 0': wing-case, 
mid-leg to bet,veell one-half and t\vo-thirds. Surface dull and 
.smooth. Spiracle of 2 a narro,v slit, the hind margin of 2 
slightly curved-emarginate and the edge raised in front of it, 
a transversely oblong lobe, its surface sightly tilted upwards 
frontad, behind it; remaining spiracles oval, central slit with 
raised edges. Cremaster large, triangular, ending i·n a Y
shaped bifid shaft, or in two shafts close together and parallel 
with each other, each shaft bent outwards near its tip; 
upper surface convex, lower surface slightly hollowed, the basal 
half with a narrow mesial channel, distal half with a double 
mesial ridge, the whole longitudinally rugose. Colour: head, 
thorax and wing-case· ochreous mottled \vith fuscous; 
tongue-sheath dark brown; a pink patch below the eye; 
abdomen: dorsum ochreous, rest dirty white suffused with 
fuscous and marked with short dark lines, except the venter 
and an irregular patch round each spiracle, these being 
dirty white; spiracles and a patch round each of those on 
segments 6 to 8 black, the white patches mentioned a.bove 
surrounding the black patches; cremaster black except the 
ventral hollow, which is reddish. Length 73 mm.; breadth 
15 mm.; tongue-sheath projecting 5 mm. in front of head. 

Habits.-Food-plants: Pongamia glabra Vent., family 
Leguminosere; Barringtonia Forst., family Myrtacere; Con
-volvttl'us Linn., family Convolvulacere ; Dioscorea Linn., family 
Dioscoreacere; A morphophallus Bl., family Aroidere (arums). 
The larva is sluggish in its movements, moving slowly and 
jerkily, but feeds voraciously. It turns pinkish in colour 
before pupation, which sometimes takes place in a cocoon 
made among the leaves of the food-plant. 

156. Theretra boisduvali (Bugn.). 
Sphinx boisduvali~ Bugruon, 1839, p. 115 (nom. nov. pro creticre 

Boisd., ~). 
Theretra boisduval-i, Roths. & Jord., 1903, p. 767; Jordan, 1912, 

p. 259, t. 42 d; Seitz, 1929, p. 565. 
Chrerocampa IJunctivenata, Butler, 1875, p. 248 (Masuri; Sylhet); 

Swinhoe, 1885 A, p. 288 (Bombay). 
Chrerocampa bv,tus, Hampson (non Cram.), 1892, p. 93. 

Imago.-~~. Greyish-yellow; head and thorax with a pale 
lateral stripe; abdomen with five faint dorsal lines, the median 
one very indistinct, and a black side-patch on first segment. 
Fore wing with six dark lines, the one running to apex usually 
accentuated on the veins by dark dots. Hind ,ving biack 

VOL. v. 2 F 
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at base, shading to brown apically; a greyish-yellow patch 
at the anal angle continued costad as a short feebly marked 
band. Cavity at apex: of first segment of palpus large and 
sharply defined. Expanse: 0' 84-108 mm., ~ 98-108 mm. 

Hab. E. HIMALAYAS (Sikkim; Khasi Rills) and CEYLON, 
westwards to Asia Minor and Turkey (as a straggler) and 
eastwards to Malaya. Fairly common, but the early stages 
unkno,"'l1. 

157 Theretra clotho clotho (Drury). (Fig. 110 C, genitalia; 
fig. 112, imago; PI. V, figs. 18, 19, larva, fig. 20, pupa; 
PI. XII, fig. 5, ocellus of larva; PI. X,T, fig. 12, larva). 

Sphinx clotho, Drury, 1773, p. 48, pi. xxviii, fig. 1, and Index 
(Madras). 

Ohrerocampa clotho, IVloore, 1865, p. 794 (Bengal); Swinhoe, 
1885 A, p. 289 (Bombay; Belgaum); id., 1890, p. 164 (Moul
mein; Mandalay). 

Hath'ia clotho, Moore, 1882, p. 20, pI. lxxxvii, fig. 1. 
Theretra clotho clotho, Roths. & Jord., 1903, p. 769, pI. xiv, fig. 9 

(d'); Jordan, 1912, p. 259, t. 42 d; Mell, 1922, p. 294, pI. xi, 
figs. 1-7, pI. xiv, figs. 19, 20, pI. xix, figs. 9, 10 (pupa), pI. xxxi" 
figs. 8, 9 (larva); Seitz, 1929, p. 565; Scott, 1931, pI. iii, fig. 3 
(larva). 

Deilephila cyrene. Westwood, 1848, p. 13, pI. vi, fig. 1 (Cent.. India; 
Ceylon). 

Ohrerocarnpa aspersata, Kirby, 1877, p. 241 (Andamans); Water
house, 1882, pI. xcvii. 

Ohrerocalnpa bUtU8, Hampson (non Cram.), 1892, p. 93 (partim) ; 
id., 1893, p. 3, pI. clxxv, fig. 10 (larva); Dudgeon, 1898, p. 412 
(Sikkim and Bhutan, up to 4,000 ft.) (partim). 

Imago.-~~. Head and thorax greenish-bro",,'Il, with a ,vhite 
lateral stripe from palpus to end of thorax; abdomen bro"TJl 
"rith a black side-patch at base. Fore ,ving brown with 
an apical line joining a discalline ,vith which it forms a single 
dark line from apex to inner margin. Hind 'ving black, 
shading to bro"rn at apex; a buff band along costa and a buff 
patch near anal angle. Underside ochreous. Expanse: ~~ 
80-100lnm. 

~. Tenth tergite sinuate; sternite pointed. Friction
scales of clasper numerous and narrow; harpe l\rithout free 
process, truncate, dorsal edge more or less notched. Patch 
of teeth on penis-sheath long, the teeth pointing proximad; 
the cel1tral point of each tooth much longer than the lateral 
ones and curved (fig. 110 C). 

Bab. Wand E. HIl\'lALAYAS, S .. INDIA, CEYLQN, BURl\iA and 
the ANDAMAN ISLANDS to China, l\ialaya and the Philippines. 
We have bred it in many localities in India, where it is 
common in areas of mediuln and heavy rainfall. 
E~g.-Broadly ovoid, surface shining and very finely 

pitted, colour pale green. Length 2 mnl.; breadth loS mm. 
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Larva:-
18t in.star, Honey. yellow, green after feeding; hom blaek, 

long, straight, m"nutely bifid,. 2nd instar. Head and body 
yellowish-green; ,a narrow ,yellow dorso-lateral :str,'pe; 
a black ocellus, ringed "rith white, on segment 5. 3rcl instar. 
Head and body pa e green, with short, dark green lines; 
a, dark green dorsal stripe ; a pale dor,so-lateral stripe from 
segment 6 to base of horn; an ocellus on 5 enamel. white 
with a large black pupil, in the middle of which is a longi .. 
tudinally elongate-oval blue spot, the whole edged narrowly 
with dark green above, black below; a muc sma ler ocellus 
on 6 ,and ocelli of decreasing size on 7 to II, white edged ,above 
with black; horn long, straight, black with base orange 
exce'pt for a bro\vn dorsal spot; end red with the ,ex:treme tip 
white. 4th inslar. Head green, body grass-green dotted with 

Fig. 112.~Theret1·a clotho clotho (Drury). 

pale yellow; dOl Iso .. lateral stripe yellow; ocellus on 5 yellow 
with green pupil, in which is a horizontal blue line, the whole 
edgeld narrowly with black; horn long, thin, minutely bifid, 
8 ·ghtly up-curvled, base blood-red, then fuscous shading to 
black, tip yello\v or pink. The ground-colour varies a good 
deal ,an,d there may be blind ocelli .on segments 6to 1,1. 

,5th i1i8tar. Head slightly shining, covered Isparsel,ywith 
minute rounded tubercles; clypeus one-ha f length of head, 

,ape~ very a,eute, basal angles slightly rOUl).ded; ,apex: of false 
clyPeus formIng an arch over that of true clypeus; labrum 
one-third as long as and as broad as clypeus, longitudin,ally 
oorrug,ate; ligula I.onger than labrum, elongate kidney ,shaped; 
cutting-edge of 'andible slightly waved; e,yes 1 to 4 in 
a sharp curve, 6in line with 3 and 4:; I to ,4 equidistant, 
6 twice as far from 4 as 4 is from 3; 5 forming ,an equilateral 
triangle with 4 and 6; all of equal size. Body dull and smo~th, 
sbaped ,as in others of the genus. Horn of medium length~ 
sharply down .. curved, stout at base, tapering gently to near 

2F2 
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the tip where it narrows sharply to a point; surface dull, 
covered sparsely ,vith small tubercles. 

Green form (PI. V, figs. 18, 19) : head glaucous-green; labrum 
and ligula honey-yellow; basal segment of antenna green, other 
segments rusty; mandible green with the tip reddish-brown ; 
eye 1 whitish, the rest black. Body glaucous-green or yellowish .. 
green, speckled with darker green on segments 6 to 11; a nar
row interrupted dark green dorsal stripe from 6 to base of 
horn; a large dorso-lateral shortly -oval ocellus on 5, pupil 
dark green, with a pale blue stripe, edged with darker blue, 
running horizontally across it; the pupil edged with a broad 
ring of primrose-yellow, at the lower edge of which is a narrow 
·crescent of crimson; the whole edged narrowly with dark 
green or black; a small dorso-Iateral, longitudinally oval, 
pale yellow blind ocellus or spot, edged above with green, 
on 6 to 11, sometimes wanting, sometimes on 6 only; an 
obscure whitish or yellowish dorso-Iateral stripe, broken by 
the yellow spots, from 6 to base of horn. Horn pale purple; 
true legs purple with a yellow band on the basal segment. 
Spiracles pale earth-colour, edged in front and behind for 
half their length with rose-colour or purple. 

In the dark-coloured form the green body-colour is replaced 
by dull brown, and there a,re dark brown oblique patches 
·on segments 6 to 11. Length 85 mm.; breadth 12 mm. ; 
horn 9 mm. 

Pupa.-Head sub quadrate , shoulders rather prominent; 
tongue-sheath not much projecting frontad but projecting 
considerably ventrad, nearly semicircular in side-view, with 
a narrow mesial channel; antenna slightly longer than fore 
leg, which reaches to about the middle of the wing-case, 
mid-leg to two-thirds the distance to the tip; a narrow 
coxal piece. Surface dull and smooth; a deep palpal 
depression at edge of tongue-sheath below eye; front bevel 
of segment 9 with four or five narrow, more or less parallel, 
ante-spiracular ridges; similar but fe,ver ridges on 10 and 11. 
Spiracle of 2 a narrow slit lying between the slightly raised 
hind margin of 2 and a transverse, rounded-oblong, depressed 
area running back from the front margin of 3, the whole 
lying at the bottom of a deep depression; remaining spiracles 
·elongate .. oval, central slit ,vith thick rim. Cremaster trian
gular, broad and deep at base, ending in two slightly diverging 
conical teeth, their bases touching, each tooth minutely 
bifid at tip; upper surface convex and coarsely shagreened, 
lower surface concave; under base of cremaster a wide} deep, 
funnel-shaped depression runs axially forward into 14. Head, 
th$rax and wing-case soiled brown, wjth mottling of a much 
paler shade, except on tongue .. sheath; abdomen bone-colour, 
'suffused and lined with soiled brown except on dorsum and 
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round the spiracles; a broad, ill-defined, greenish dorsal stripe; 
a round, pale yellow subdorsal spot near the front margins 
of 6 to 10; hind bevels of 8 to 10 dull yellow speckled with 
black, front bevels of 9 to II pink mottled with brown; 
spiracles b.lack; cremaster with basal half yellowish, distal 
half black. Length 60 mm.; breadth 14 mm.; tongue
sheath projecting 3 mm. in front of head. 

Babits.-Food-plants: Dillenia pentagyna Roxb., D. indica 
Linn., family Dilleniacere ; Hibiscus mutabilis Linn., family 
Malvacere; Vitis Linn., family Ampelidere; Fuchsia Linn., 
family Onagracere; Amorphorphallus Bl., family Aroidere. In 
the full-fed larva the anterior segments are not so strongly 
retractile as in others of the genus, and when in the resting 
position the anterior segments are more contracted ventrally 
than dorsally, the head being held with the face directed 
down,vards; the larva has the peculiar power of inflating the 
ocelli at will, so that they become quite prominently convex. 
The pupa is lightly attached to one end of the cocoon by 
the points of the cremaster. 

The moth has a very swift and powerful flight; it is some
times attracted by light, and may often be seen visiting flowers 
at and after dusk. The dd do not come readily t.o captive ~~. 

158. Theretra gnoma (Fabr.). (PI. V, fig. 13, larva). 
Sphinx gnoma, Fabricius, 1775, p. 546 (India). 
Theretra gnoma, Roths. & Jord., 1903, p. 770, pI. xiv, fig. 1 (6') ; 

Seitz, 1929, p. 565, t. 67 d. 
Sphinx butus, Cramer, 1777, p. 88, pI. clii, fig. A (Coromandel). 
Ohwrocampa butUB, Hampson, 1892, p. 93. 
Ohwrocampa gonograpta, Butler, 1875, p. 249 (Bombay; S. India); 

Swinhoe, 1885 A, p. 288 (Poona; Belgawn; Bombay); id.,. 
1892, p. 20 (Nilgiris; Canara; Bombay). 

lmago.-~.~. Very similar to clotho clotho, but paler. Fore 
wing with one discal line, -which is almost parallel with the 
outer margin and curves costad at SC5, accentuated on the 
veins, and sometimes absent; the apical line, if present, 
separate from the discal line; a second line, often vestigial, 
situated nearer cell. Hind wing with the pale marginal area 
more extended than in c. clotho. Expanse: d 80-96 mm." 
~ 84-108 mm. 

Sexual armature as in c. clotho. 
Bab. S. INDIA and CEYLON. We have bred the species in 

S. India, where it is rather rare and local, occurring in open 
country with moderate rainfall up to 4,000 feet elevation. 

Egg.-Similar to that of c. clotho. 
Larva.-Very closely resembles that of c. clotho in all instars. 

Moths of gnoma were sometimes obtained from eggs~ and 
Jarvre which we had taken to be those of c. clotho, and when, 
after many years, we succeeded in isolating a batch of gnoma 
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eggs we were unable to distinguish any difference between 
the larvoo from these and larvre of c. clotho with an ocellus on 
segment 5 only. 

Pupa.-Very similar to that of c. cZotho, but differs in the 
following respects: tongue-sheath not more prominent 
ventrad than frontad; mid-leg not so long; front bevel of 
segment 9 with about twelve ante-spiracular ridges more or 
less parallel but anastomosing in places, 10 and 11 with less 
prominent ridges; spiracle of 2 in a shallower depression, and 
the palpal depression also shallower; the depression under 
base of cremaster much deeper; wing-case not so dark in 
colour, but with black streaks along Rl and R2, and black dots 
on bases of veins and along costa. 

Habits.-Food-plant: Vitis Linn., family Ampelidere. Habits 
similar to those of c. clotho. 

159. Theretra latreillei lucasi (Walk.). (Fig. 110 D, E, palpus, 
F, G, genitalia; PI. V, fig. 14, larva, fig. 15, pupa.). 

Chrerocampa lucasi, Walker, 1856, p. 141 (N. India; Sylhet); 
Moore, 1867, p. 277, pI. xi, figs. 3, 3 a (l., p.) (Java; Canara); 
id., 1865, p. 794 (Bengal); Swinhoe, 1885 A, p. 288 (Bombay) ; 
id., 1890, p. 164 (Rangoon); Hampson, 1892, p. 92 (syn. part.). 

Hath1a luca8i, Moore, 1882, p. 20, pI. lxxxvi, fig. 3. 
Theretra latreillei l1lcasi, Roths. & J ord., 1903, p. 773; Mell, 1922, 

p. 297, pI. xi, figs. 2-5 (8-11), pI. xiv, fig. 22, pI. xLx, figs. 1.1, 12 
(pupa), pl. xxxi, figs. 10-12 (larva); Seitz, 1929, p. 566. 

Chrerocalnpa tenebrosa, Moore, 1877, p. 595 (Pt. Blair). 
Hathia tenebrosa, Moore, 1882, p. 20, pl.lxxxvi, figs. 2, 2 a (l., p., i.). 

ImaQo.-o~. Head and body drab, antenna, front of head 
and sides of thorax paler; abdomen with no black side. 
patches and no stripes. Fore wing drab "rith six discallines, 
the first nearly al,vays dilated near apex of cell; a black 
basal patch at inner margin more or less vestigial; a black 
speck at end of cell. Hind "ring smoky-black~ paler towards 
anal angle. Underside buff or vinaceous-buff. Cavity at 
end of first segment of palpus (fig. 110 D, E) partly concealed 
by irregular scaling. External row of spines of first protarsal 
segment double, at least at base. Expanse: 0 64-86 mm., ~ 
78-86 mm. 

3. Tenth abdominal tergite long and slender; apex of 
sternite rounded-truncate. Clasper with a patch of about 
ten enlarged scales, in two or three oblique rows, nearer 
apex than base; ha.rpe (fig. 110 F) prolonged irito a free, 
straight, obtuse, somewhat tapering process. Tip of penis
sheath (fig. 110 G) acute, the teeth mostly three-pointed. 

Bab. E. HIMALAYAS, S. INDIA, CEYLON, BURMA and the 
ANDAMAN ISLANDS to Malaya and the Philippines. We have 
bred it in S. India, ,vhere it is very common in the Kanara 
District, and may be found at all times of the year. 
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Egg.-Broadly ovoid, surface smooth and shining, colour 
bright grass-green. Length 1-5 mm.; breadth 1·3 mm. 

Larva :-
1st instar. Head yello,v, body greenish-yellow; horn very 

long, straight, shining black in colour. 2nd instar. Head 
yello'vish-green, body shining green; a small dull purplish 
dorso-Iateral ocellus on segment 5; a whitish dorso-Iateral 
stripe from 5 to base of horn; horn black with red base. 
3rd instar. Green dotted ,vith yellow; dorso-Iateral stripe 
yellow. 4th insiar. Dorsum with white dots; the ocellus 
with pupil black in front, red behind, the red portion containing 
a yello,v inverted comma-shaped marking, the whole edged 
narrowly with blue and then black; the dorso-Iateral stripe 
·edged above ,vith purple on segments 11 and 12; horn 
pale greenish-bro,vn dorsa.Ily, still paler ventrally, with 
small black tubercles. 

5th ins tau . Head ,vith dorsal line slightly depressed on ver
tex; clypeus one-half length of head, apex acute, basal 
angles rounded; apex of false clypeus forming a wide gothic 
arch over apex of. true clypeus, reaching to ~wo-thirds length 
-of head; labrum nearly half as long as clypeus, tapering 
frontad, longitudinally ridged; ligula as long as labrum; 
cutting-edge of mandible obscurely toothed; eyes 1 to 4 
equidistant in a slight curve; 6 in line ,vith 3 and 4 and 
.twice as far from 4 as 4 is from 3; 5 forming an equilateral 
triangle with 4 and 6. Surface of head dull, under a lens seen 
to be transversely ,vrinkled. Body as in others of the genus, 
dull and smooth, segments 5 and 6 not much swollen. Horn 
of medium length, stout at base, tapering gently till near th~ 
tip, where it suddenly narro,vs to a point, basal half .of horn 
.straight and rising vertically, distal half bent sharply do,vn
,vards; surface dull and covered with small tubercles. 

Green form: head green, labrum, ligula and basal segment 
·of antenna green, other segments of antenna soiled white; 
mandible green with tip narrowly brown; eyes brown. 
Body grass-green ,vith a transverse row of coalescing dots, 
,vhitish above the dorso-Iateral stripe, yellow below it, along 
·each secondary ring on. segments 5 to 12; a narrow black 
dorsal stripe on 2 to 5; a dorso-Ia teral ocellus on 5 coloured 
as in the 4th instar, but when nearly full-fed the yellow comma
.shaped mark disappearing; a yello,v suffus~on between the 
ocelli over the dorsum; a llarro,v ,vhite dorso-lateral stripe 
from 6 to base of horn. Horn green; legs red. Spiracles 
-elongate-oval, fuscous, the ends shortly yellow, -the whole 
edged narro,vly with black and then yellow. 

In the dark-coloured form the head is dark bro,vn dotted 
\vith paler brown; labrum and ligula hro'Wn; basal segment 
of antenna whitish, other . segments reddish; mandible yellow, 
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tip shortly brown. Body dark chocolate-brown, the transverse
dots paler brown with black dots between them; the ocellus 
as in the green form; the dorso-Iateral stripe formed of pink. 
dots on segments 4 and 5, wanting 'on 6 to 10, pink on 11 and 
12; horn dusky black, the tip shortly yellowish; legs yellow 
with a black patch on each segment and a black line do""rn the 
outer side; venter of 2 to 4 pale brown edged broadly with 
dark brown. Length 60 mm.; breadth 11 mm.; horn 5 mm. 

Pupa.-Tongue-sheath not very prominent, semicircular
in side-view; antenna sHghtly longer than proleg, which 
reaches to about one-third the distance to tip of wing-case, 
mid-leg to two-thirds; a narrow cox:al piece. Surface dull, 
head, thorax and wing-case slightly shining; head and thorax 
very shallowly, irregularly corrugate; abdomen finely 
transversely wrinkled; front bevel of segment 9 transversely 
lined. Spiracle of 2 a narrow slit lying between the hind 
margin of 2 and the stra.ight, slightly raised front margin of 3 ; 
from the raised front margin of 3 a small area shaped like a seg
ment of a circle projects posteriad, its surface depressed 
posteriad; remaining spiracles elongate-oval, the central 
slit lying in a narrower, raised oval. Cremaster triangular,. 
flattened, tip broadly truncate, ending in two short, "idely 
separated teeth; segment 14 shallo,\yly a.xially hollo,ved 
under base of cremaster. Colour pinkish bone-colour, wing-· 
case paler, head and thorax suffused ,vith greenish and speckled 
profusely ,vith brown except on a broad dorsal stripe, which is· 
only lightly speckled; a broad dark bro,,'1l dorsal stripe from 
segment 4 to 12; abdomen with a broad brown spiracular 
and a narrow brown ventral stripe,the sides and venter speckled 
with brown; the segment of a circle behind spiracle of 2 black, 
other spiracles bone-colour, the central slit with a dark 
reddish-brown rim; cremaster brown. Length 50 mm.; 
breadth 11 mm.; tongue-case projecting 2 mm. in front of 
head. 

Habits.-Food-plants: Saurauja tristyla DC., family Tern
strremiacere; Impatiens Linn., family Geraniacere; Vitis Linn., 
family Ampelidere; Lagerstramia jlos-regina Retz., family 
Lythracere; Begonia Linn., family Begoniacere. The pupa is 
not attached to the inside of the cocoon. The moth start.s 
feeding before dark and frequently comes to light. 

160. Theretra alecto alecto (Linn.). (Fig. 110 H, genitalia ~ 
fig. 113, imago; PI. V, figs. 21-23, larva; PI. XII, 
fig. 6, pupa). 

Sphinx alecto, Linnreus, 1758, p. 492 (India); Drury, 1773, p. 48 
and Index, pI. xxvii, fig. 4 (Madras). 

Ohwrocampa alecto, Moore, 1857, p. 275, pI. x, figs. 4, 4 a (1., p.} 
(Java; Darjiling); id., 1865, p. 794' (Bengal); Swinhoe,. 
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1885 A, p.288 (Poona ; Bombay); Butler, 1886, p.. 379' 
(Murree); Swinhoe, 1886, p. 434 (Mhow); id .. , 1888, p. 18 
(Karachi); Hampson, 892, p. 85. 

Theretra alecto, Dudgeon, l89S, p. 412 (Sikkim a.nd Bhutan, up 
to 8,000 ft.). 

Theret,.,a, a,lecto alecto, Roths. & .Jord .. , 1903, p. 776; Jordan,. 
1912, p. 259, t. 42/ ; Mell, 1922, p. 299, pI. x, figs. 22-28 
(larva), pI. xiv., figs. u-8, pI. xix, figs. 5-6 (pupa); Seitz, 1:929, 
p . . 566; Scott, 19,31, pI. iii, fig. 6 (la.rva). -

Ohrerocampa c1'e#ca, Butler (non Boisd.), 1880, p.411, pI. xxxix,. 
fig 8 (Kandahar; desert of larva). . 

Imago.-cJ~·. He.ad and thorax dark brown, abdomen pale 
brown; antenna and sides of head and thorax whitish; 
.abdomen with a black side'''patch on first segment and three 
dark dorsal lines, ,sometim·es absent. Fore ,~rjng pale brown, 
with a da,rk speck a,t end of ,cell; six or .seven dark lines from 
apex to inner lllargin, line 5 heavy, sonlet.imes 1 ,aJso, 2 and 4 

weak, 6 and 7 vestigial or absent. Hind wing pink, black at 
base, anal angle flesh-"colour. Underside flesh-colour. Expanse: 
<S 84-92 mm .. -, ~ 75-106 mm. 

For deta.il of penis .. sheath see fig. 110 H. 
Hab.W and E. HIMALAYAS, S. INDIA and BURMA, north

ward to Formosa, eastward to the Key Islands. 
Egg.-Broadly ovo·d, surface smooth and 'shining, colour 

bright green. 
Larva:-
lstinstar. Pale yellow, wit·h a long at raight black horn 

2nd ins tar . Green, .horn bla'ck. 3rd iMtar. Hea,d and body 
green :; a dark green dorsal stripe ;a white dor.so-Iateral stripe; 
ocelli on segments ·5 to 11, that on 5 larger than the rest, 
·either reddish or blue, ringed with bla,ck; orn long, thin, 
base red or .orange, rest black. In this and the ,suc~Jling 
instars there is ,also a, dark·coloured form of the larva. 4th in8tar 
(Pl. V, fig. 21). Green speckled with yellow, except on head 
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and segments 2 to 5; a narrow dorsal stripe, black and 
sharply defined on 2 to 5, then brown and diffuse to 11, the 
dorso-Iateral stripe edged above by a dark green shade; the 
ocellus on 5 large and round, pupil black above, shading to 
red or brownish-purple, the pupil edged broadly below with 
bright yellow, narrowly above with white, and then with 
black; remaining ocelli longitudinally oval, pupil purple or 
reel above, yellow belo,v, the whole ringed ,vith black; horn 
of medium length, straight or curved gently up or down, base 
dull red, rest shining black, sometimes with a white tip, the 
\vhole \vith self-coloured small tubercles. 

5th instar. Head dull and smooth; true clypeus equilaterally 
triangular, about one-half length of head; false clypeus 
broadly arched over apex: of true clypeus, reaching to slightly 
Dlore than one-half lengt.h of head; labrum one-half length 
of c]ypeus, not quite as broad as clypeus, narrowing frontad ; 
longitudinally lined; ligula longer than labrum, kidney-shaped, 
sinus very deep and rounded; eyes 1 to 4 in a slight curve, 
equidistant; 6 in line ,vith 3 a,nd 4, twice as far from 4 as 4 is 
from 3, 5 making an equilateral triangle with 4 and 6; eye 1 
smaller than the rest. Body dull and smoot.h, with segments 
4 and 5 considerably s\vollen. Horn of medium length, stout 
at ba.se, tapering evenly to a point, slightly down-curved; 
surface dull and covered with small tubercles. 

Green form (Pl. V, fig. 23): head grass-green; labrum and 
ligula green; antenna green, second and third segments tinged 
with pink; mandible green, tip reddish-brown, extreme tip 
black. Body dark green above the dorso-Iateral stripe, with 
short, broad, yellow stripes across each secondary ring of seg
ments 6 to II; paler green belo\v the stripe, closely dotted 
with whitish; a narrow, dark green dorsal stripe; a broad, pale 
yellow dorso-Iateral stripe from 2 to base of horn, interrupted 
by the ocelli; ocellus on 5 longitudinally oval, pupil with a black, 
pea,r-shaped ma.rking at the top, belo,v this green or purplish
bro'VIl, the pupil edged broadly below, narrowly elsewhere, 
,vith yellow of the sanle shade as t.he dorso-lateral stripe, the 
whole edged narro,vly ,vith brown or green; ocelli on 6 to 11 
longitudinally elongate-oval, the upper half green or purplish, 
pa.Ier above, the lower half yelIo,v, and contiguous with the 
dorso-lateral strjpe, the whole edged narro,vly 'With bro,vn or 
green. Horn plum-colour or purple; legs red, the distal 
edge of each segment narro,\\rly yellow. Spiracles lilac with 
a narrow brown rim. 

Dark forn1 (PI. V, fig. 22) : the green colour is replaced by 
olive-brown or brownish-pink; ocelli as in the green form, but 
of a darker shade; seven broad dark bro\vn oblique stripes, 
the "area round them pinkish. Length 80 mm.; breadth 
11 mm.; horn 10 mm. 
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Pupa.-To.ngue-sheath much projecting in front of head ; 
fore leg reaching to about the middle of wing-case, antenna 
slightly longer; mid-leg to about three-quarters the distanee 
to tip of ,ving-case; a narrow coxal piece; the hind margin 
of segment 11 slightly undercut and overlapping the front 
margin of 12. Surface moderately shining; tongue-sheath 
with a narrow mesial channel, sides with wide radial corruga
tions; head and thorax coarsely, superficially shagreened, 
wing-case smooth; abdomen more finely corrugate; seg
ment 9 with about twelve ante-spiracular ridges, more or less 
parallel, but anastomosing in places; 10 and 11 with fewer 
and less prominent ridges; dorsum of 14 deeply pitted. 
Spiracle of 2 a narrow slit nearly covered by a transverse 
oblong lobe projecting from the front margin of 3, the front 
edge of the lobe raised, hind edge depressed; remaining 
spiracles oval, with very thick raised rims. Cremaster 
triangular, ending in two short, conical, divergent teeth, 
their bases touching; upper surface convex and longitudinally, 
irregularly ridged, lower surface with a broad mesial ridge 
and lateral extensor-ridges, the whole very rugose; seg
ment 14 shallowly hollowed under base of cremaster. Colour 
dull ochreous; tongue-sheath reddish-brown; head, thorax 
and wing-case mottled with blackish in lateral area; abdomen 
with a very obscure greenish dorsal stripe; hind bevels of 
segments 8 to 11 chocolate, front bevels of 9 to II pinkish; 
spiracular and ventral regions speckled and striped with 
brown; spiracles and cremaster black. Length 69 mm. ; 
breadth 13 mm.; tongue-sheath projecting 8 mm. in front of 
head. 

Habits.-Food-plants: Dillenia indica Linn., family Dilleni
acere; Saurauja nepalensis DC., family Ternstrremiacere; 
Vitis Linn., Leea Linn., family Ampelidere; Psychotria Linn., 
Rubia cordifolia Linn., family Rubiacere. The head and anterior 
segments of the larva are more strongly retractile than in the 
previous species. The pupa is not attached to the inside of 
the cocoon. The moths are frequently caught visiting flowers, 
and are also attracted by light. 

161. Theretra mansoni Clark. (Fig. 114, imago). 
Theretra mansoni, Clark, 1924, p. 18, ~ (Sikkim). 

Imago.-~. Nearly related to T. alecto and T. suffusa, 
-c10ser to the former species. Head and thorax dark brown 
-with no dorsal line; side-stripe on head and thorax as in 
alecto, but duller in colour, with a pink tinge. Fore wing 
","ood-brown; a darker marginal band from apex to hind 
angle, widening evenly to this angle, where it is 9 mm: in 
width; this band formed from three lines, the distal WIder 



444 ,spmNGIDlE. 

than the other two., and the three separated by pale brown. 
lines; basad of the ma ginal b·and the colour be~omes paler
intone; an inconspicuous pale brown stigma with a, dark dot 
in its centre; cilia pink with brown tips. Hind win~ as in 
alecto but of .a deeper shade of pink at anal angle; cilia white. 
Unde~8ide; thorax grey ventr.ally, pink: later.ally. Fore wing: 
basal half wood .. brown, this colour .extending along costa to 
apex; marginal ban·d as in alecto but of .a, much darker sh.ade ; 
'betweenthe bas.al wood .. brown area and the marginal band 
a pale pink area, very narrow between SC5 and R2, much 
broader between R2 and 8M2; cilia pink. Hind ,ring differs 
m,ark'edly from alecto; basal half and marginal band wood ... 
bro,vn, t he pink tone broad towards anal angle, narrow towards 
costa. Expanse: '96 mm. . 

," 

Fig. 114.-There.tra 1naMoni Clark, ~. 

Bab. BURMA. Described from one badly damaged specimen,. 
.& ~, collecte,d by Fellowes Manson. Early stag·es unknown. 
There is .3 good fems, e specimen in the British Museum 
(fig. 114); the label bears the looality " Sikkim (0. Moller)." 

162. Theretra sutlusa (Walk.). 
Ohe-ocampa ·8Uffuaa, Walker, 1856, p. 146 (Hong.Kong); ButleJ;~ 

1879, p. 1, pI.. xU, fig. 1. 
Theretra 8Ujfma, Roths. & Jord,., 1903, p. 778; Mell, 1922,p. 302. 

pl. :x,fi.gs. 12-21,pl. xiv, fig,s. 9, 10, pI. xix, figs. 7, 8 (pupa),. 
pl. xxxi, .figs. 13, 14 (larva); Seitz, 1929, p. 566, t. 67 d. 

Imago.-<S~. Closely allied to .alecto. A gre.yish mesial band 
from mesonotum to end of abdomen; the latter brown 
above, without black bas,al patch, an obscurely marked greyish. 
dorso-Iateral stripe from segmentS backwards. Fore wing 
with lines 1 and 5 hea~y, 2 fused with 1, lines 6 and 7 also. 
rather h·eavy, interspaces between 1 and 5 pa e, between 5 
,and~ 6 dark. Hind wing with black basal area much more 
restricte,d than in alecto, not dilated distad before abdominal 
margin. Expanse: ~ 80-90 mm., ~ 102 mm .. 
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Genital armature as in alecto, but tenth sternite rather 
broader, more obtuse, less curved; process of harpe less slendfJl' , 
somewhat spoon.shaped, twisted. 

Bab. E. HIMALAYAS (Assam) to China and Malaya. Mell 
has bred the species in S. China, in open country, and the 
descriptions which follow have been taken from his work. 

Egg.-Broadly ovoid, surface smooth and shining, colour 
grass-green. Length 2 mm.; breadth 1·4 mm.; height 
1-4 mm. 

Larva ;-
Final instar. Shape as in others of the genus; horn long, 

·slightly down-curved. Surface dull and smooth. Colour 
green; ocelli on segments 5 to 11, rounded dorsad, flattened 
ventrad, that on 5 green or blue above, yellow below, the 
.green or blue portion edged narrowly with yellow; the ocelli 
on 6 to 11 similar, but the green or blue upper half replaced 
by pale greyish .. brown; horn sky-blue; true legs reddish. 
Length 88 mm.; breadth] 2 mm.; horn 11 mm. 

Pupa.-Similar in shape to that of alecto; tongue-sheath 
in side-view shaped like a duck's bill seen from above; antenna. 
-slightly longer than fore leg, which reaches to about one-third 
the wing-case, mid-leg to about middle; a small cox:al piece. 
Surface dull and smooth ex:cept for sides of tongue-sheath, 
which are rugose. Cremaster a dorsally convex:, ventrally 
'concave, truncate prolongation of the dorsal surface of seg
ment 14, ending in a short spine at each dorso-Iateral angle of 
the truncation. Colour pale reddish-brown; head, tongue
sheath and wing-case dotted and mottled with brown; abdo. 
men with a dark dorsal stripe and a subdorsal row of dark 
dots; venter bone-colour dotted and shaded with brown. 
Length 63-68 mm.; breadth 12-14 mm.; tongue-sheath 
projecting 6 mm. in front of head. 

Habits.-Food-plant: Melastoma sanguinewm Sims, family 
Melastomacere. 

163. Theretra lycetus (Cram.). (Fig. 110 I, J, genitalia; 
PI. VI, figs. 1, 2, larva, fig. 3, pupa). 

Sphinx lycetus, Cramer, 1775, p. 96, pl. lxi, fig. D (Bengal; Coro
mandel; Ceylon). 

Chrerocampa lycetus, Horsf. & Moore, 1857, p. 277 (N. India); 
Hampson, 1892, p. 87. 

Theretra lycetus, Dudgeon, 1898, p. 412 (Sikkim, 1,800 ft.); 
Roths. & J ord., 1903, p. 779; Seitz, 1929, p. 567, t. 68 d. 

Ohmrocampa rosina, Butler, 1875, p. 248, pI. xxxvii, fig. 6 (Masuri). 
Ohmrocampa prunosa, Butler, 1875, p. 622 (Ceylon); Moore, 

1882, p. 18, pI. lxxxiv, fig. 2. 

Imago.-~~. Head, thorax and abdomen olive-brqwn; 
,a greyish-purple lateral stripe from head to base of costa of 
.fore wing, continuing as a white stripe to end of tegula; 



446 SPIDNGIDlE. 

a broad greyish-purple dorsal stripe on thorax, continued on 
abdomen as a double whitish stripe, indistinct posteriad; 
a bronze-gold stripe down middle of tegula; abdomen with 
a broad golden dorso-Iateral stripe. Fore wing pale brown 
~th a pink tinge, with seven or eight oblique lines from apex 
to inner margin; the brown discal band formed of two 
separate lines, lines 1 and 2 being fused together; lines 5 and 
7 prominent, pinkish-white. Hind wing fuscous, cilia pale, 
and a diffuse reddish submarginal band of varying width 
from anal fold to near ape~ ; if the reddish scaling is extended 
basad, one or two, seldom three, brown lines become visible. 
Underside ochreous, palpus, breast and middle of abdomen 
pinkish, sides of abdomen golden; outer margin of both 
wings chalky-pink. Expanse: 0' 70-74 mm., ~ 70-76 mm. 

6. Tenth tergite stout, rather strongly curved at end, apex 
sinuate; sternite pointed, broadly triangular, sides obliquely 
rounded. Process of harpe horizontal, apically slightly dilated. 
Armature of penis-sheath (fig. 110 I): right process enlarged, 
\vith two ridges of teeth, the left lobe reduced to a long pointed 
process which bears traces of teeth. 

~. Vaginal armature asymmetrical (fig. 110 J), the ridge in 
front and at ~ides of vaginal cavity at the right side gradually 
fading away, ,vhiIe at the same time another ridge extends 
into the cavity. 

Bab. Wand E. HIMALAYAS, S. INDIA, CEYLON and BURMA, 
eastwards to Java. We have bred it in the E. Himalayas, 
S. India and Burma. It is fairly common in areas of heavy 
rainfall during the wet months. 

Egg.-Broadly ovoid, surface smooth and shining, colour 
pale green. 

Larva ;-
1st instar. Lemon-yellow ,vhen first hatched, later head 

orange, body green, segments 12 to 14 yellow; horn long, 
slightly up-curved, shining black with reddish base. 2nd instar. 
Head, anal flap and claspers orange; body very pale olive
green, segments 9 to 13 ,vith a pink tinge o,ving to a series of 
pink transverse lines lying very close together on these segments; 
dorso-Iateral ocelli on 3 to 12, those on 3 and 12 black spots, 
that on 4 "rhite edged broadly with black above and below; 
that on 5 the same but double the size; those on 6 to 11 
smaller, pupil a \vhite oblique band running up and back right 
across each, edged narrowly above, broadly below, with 
black; horn black ,vith base orange. 3rd instar. Horn long, 
strongly up-curved; head, anal flap and claspers orange ~ 
segment 2 paler orange; rest of body ferruginous; a narrow 
blaok dorsal stripe on 2 and 3, continued as a faint dark stripe 
to base of horn; ocelli as in 2nd instar, except that those on 
3 and 12 are also white-pupilled. 4th in~tar. Horn still long~ 
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thin and up-curved throughout its length; segments 4 and 5 
tumid; head, anal flap and claspers bright orange; body 
terra-cotta, segments 6 to 12 closely sprinkled with paler dots'; 
a narrow black dorsal stripe on 2 to 5 ; ocellus on 3 a velvety
black spot; on 4 transversely oval, pupil primrose-yellow edged 
narrowly above and below with black, outside which is a cres
cent of lilac above and below, the ,vhole edged broadly with 
velvety-black; on 5 much larger transversely oval, the round 
pupil black, edged broadly with yello'\\" all round and narrowly 
with blackish above and below; outside the black a crescent 
of lilac above and below, the whole edged broadly with 
velvety-black; on 6 to 11 slightly smaller, decreasing in size 
backwards, pupil primrose-yellow running obliquely up and 
back to nearly reach end of the ocellus, this edged narro,vly 
above and belo,v by blackish followed by the lilac crescent, 
the whole edged broadly with velvety-black; horn black, base 
very shortly orange. 

5th instar. Head dull and smooth; true clypeus less than 
one-half length of head, apex acute; apex of false clypeus 
widely arched over apex of true clypeus, reaching to a little 
more than one-half length of head; labrum one'l'half length of 
clypeus; ligula kidney -shaped; cutting-edge of lnandible 
obscurely, broadly toothed; eyes 1 to 4 in a sharp curve, 
6 in line ,vith 3 and 4; the distance between 1 and 2 four times 
that bet,veen 2 and 3, and the distance between 3 and 4 t,vice 
that between 2 and 3; eye 5 forming an equilateral triangle 
"'ith 4 and 6, the sides more than twice the distance betll'een 
3 and 4. Body dull and smooth, shaped as in others of the 
genus. Horn rather short, thin, tapering evenly to a point, 
slightly do,vn-curved; slightly rough, but not tuberculate. 

Green form: head glaucous-green; labrum bro,vnish
yellow; ligula, antenna and mandible green, the latter 
with tip brown. Body glaucous-green, segments 6 to 11 
with a transverse row of brownish-green dots along each 
secondary ring; a narrow black dorsal stripe from 2 to base 
of horn; the ocellus on 3 a small black spot; on 4 the small 
round yello,,, pupil edged above and below with black; on 
5 the ocellus large and nearly round, the longitudinally 
elongate oval black pupil edged narrowly with blue, then 
narrowly with dark green, then more broadly with primrose
yello,v; a crescent of lilac above and below, the "'hole edged 
narro,vly with black; ocelli on 6 to 11 smaller, decreasing 
in size backwards, elongate-oval in shape and placed obliquely 
in continuation of very obscure oblique stripes, pupils primrose
yellow with a crescent of lilac at top and bottom, the ,vhole 
edged narro,vly "rith black; ocellus on 12 similar but m1).ch 
smaller. Horn dark purplish; legs flesh-colour. Spiracles 
oyal, ,vhite suffused ,vith degraded purplish in the middle. 
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Dark .. coloured form: the green colour is replaced by 
orange on the head, terra .. cotta on the body; the obJique 
stripes, formed of yellow dots, more conspicuous than in 
the green form; horn black; other markings as in the green 
form. Length 86 mm.; breadth 12 mm.; horn 5 mm. 

Pupa.-Tongue .. sheath prominent, semicircular in side-view, 
directed somewhat ventrad; the frons rising sharply from 
base of tongue .. sheath to a rounded transverse ridge running 
from eye to eye; antenna slightly shorter than fore leg, 
\vhich reaches to middle of wing .. case , mid .. leg to three
quarters the distance to the tip; a small coxal piece. Surface 
dull; tongue-sheath with a mesial channel and a palpal 
depression; head, thorax and abdomen lined like cracked 
lacquer, abdomen sparsely pitted and transversely striate; 
,ving-case minutely rugose, veins prominent with a series of 
low tubercles; narrow, parallel ante-spiracular ridges on 9. 
Spiracle of 2 in a deep triangular depression formed by a 
sunken lobe projecting from the front margin of 3, the hind 
edge of the lobe steeply rising; remaining spiracles oval, 
surface rising gently to t.he central slit. Cremaster large, 
broad at base, sides converging first gently, then more rapidly, 
tip squarely, broadly truncate, with a very small straight 
spine at each lateral angle of the truncation, the spines directed 
straight back and their bases widely separated; upper surface 
convex and coarsely irregularly longitudinally ridged, lo\ver 
surface concave; segment 14 deeply axially hollowed under 
base of cremaster. Colour soiled bone-colour, tongue-sheath, 
wing-case and segments 12 to 14 suffused with blackish; 
abdomen suffused with rust-colour dorsally, venter brownish .. 
pink; a narrow black ventral stripe on 9 and 10; lobe of 
segment 3 rusty; spiracles and cremaster black, the tips of 
the spines minutely white. Length 48 Inm. ; breadth] 3 mm. ; 
tongue .. sheath projecting 2 mm. in front of head. 

Habit8.-Food-plants: Dillenia pentagyna Roxb., family 
Dilleniacere; Vitis Linn. ; Leea Linn., family Ampelidere. 

The horn is movable in a vertical plane in all the instars. 
We have not seen the moth in its natural state. 

164. Theretra oldenlandire oldenlandire (Fabr.). (Fig. 115, 
imago; PI. VI, fig. 4, la.rva, fig. 5, pupa). 

Sphinx oldenlandife, Fabricius, 1775, p. 542 (India). 
Chrerocampa oldenlandire, Moore, 1857, p. 278, pI. xi, fig. 4 a 

(larva); Butler, 1877 A, p. 559, pl. xci, fig. 1 (larva); id., 
1881 A, p. 613 (Kurachi); Forsayeth, 1884, p. 390 (Mhow; 
life-history); Swinhoe, 1884, p. 514 (Kurachi); id' l 1885 A~ 
p. 289 (Poona; Bombay; Belgaum); id., 1886, p. 434 (Mhow) ; 
id., 1890, p. 163 (Thyetmyo); Hampson, 1892, p. 87; N ursa, 
1899, p. 513 (Cutch). 
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Xylophanes oldenlandire, Moore, 1882, p. 17, pl. lxxxv, figs. 1, 
1 a (1., p., i.). 

Theretra oldenlandil£, Dudgeon, 1898, p. 412 (Sikkim, 1,800 ~; 
Bhutan, 2,500-3,000 ft.). 

Theretra oldenlandil£ oldenlandil£, Roths. & Jord., 1903, p. 782; 
Jordan, 1912, p. 259, t. 42 b; Mell, 1922, p. 308, pI. xi, figs. 6-11 
(figs. 12-16), pl. xiv, figs. 14-16, pl. xix, figs. 17, 18 (pupa)~ 
pI. xxxii, fig. I (larva); Seitz, 1929, p. 567. 

Ohl£rocampa puellaris, Butler, 1875, p. 623 (Rawul Pindi). 

Imago.-d'~. Head and thorax brown; a pale lateral 
stripe from palpus to end of thorax; a broad, pale, irregular 
dorsal band and a white dorso-Iateral streak on thorax; 
abdomen greyish-brown with a double silvery-white dorsal 
stripe, the two stripes sometimes partly fused together; 
an ochraceous lateral stripe. Fore wing greyish-brown; 
lines 1, 2 and 3 forming a dark brown discaJ band, line 4-
distinct, interspace between 4 and 5 not quite so pale as that· 
between 3 and 4, which is more or less silvery; line 5 heavy, 
6 thin but distinct. -Hind wing dusky ,vith a pale submarginal 
band not reaching apex. Expanse: d' 54-74 mm., ~ 80 mm. 

Bab. Wand E. HIMALAYAS, S. INDIA, CEYLON and BURMA 
to Japan and New Guinea. We have bred the subspecies in 
many localities. It is common and widely distributed. 

Egg.-Broadly ovoid, surface smooth and shining, colour 
green. 

Larva :-
1st instar. Pale yellowish-green, with a short straight black 

horn. 2nd instar. Head yellowish-green, body dark green; 
ocelli on segments 5 to 11 black above, yellow below; horn short, 
black with base yellow. 3rd instar. Head and body sla.te
colour; a dorso-lateral line of yellow spots on 3 and 4 on 
a background of deep black; oceHi with a round yellow pupil 
edged broadly with black, decreasing in size backwards; 
horn black, a yellow spot on each side of its base. 4th instar. 
Head slate-colour, body black; a saddle-shaped shield on 
segment 2 slaty-black, with a pale yellow dorso-Iateral spot 
on the front edge; spots on 3 and 4 as in 3rd instar; ocelli 
on 5 and 6 with a round black spot in the middle of the yellow,. 
on 7 to 11 ofa darker shade of yellow ; horn long, thin, straight, 
black with a white tip and a yellow ring near the base. 

5th instar. Head small, dull and smooth. Body dull and 
smooth, tapering :first gently then more sharply forwards from 
8 and gently backwards from 8; segments 4 and 5 not much 
swollen; horn straight, of medium length, thin, nearly cylin
drical, tip truncate with a minute, low tubercle at each lateral 
angle; surface shining, covered with very minute tubercles. 

Coloration.-Head black; labrum canary-yellow; lig:ula 
black; basal segment of antenna canary-yellow, other segments 
whitish; mandible black. Body velvety-blackish on segments 
vo~~ 2G 
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2 to 4, rest of body plumbeous with short black str·pes aoross 
the secondary rings; a dorso-Iateral line of spots on 2 to 4, 
some yellow, som~ orange, continuing as. a . stripe form~d of 
,small grey dot:s" mterrupted by the ocelli, to base of horn; 
a, broad, soiled, pale yellow sub,spiracular stripe from 2 to 12, 
dotted with small black rings on 6 to 12; ocelli on ,5 and 6 
with a round black pupil in which lie two narrow, irr,egularly 
conce~tric ,ring,s of electric blue; this pupil edged narrowly 
above, more broadly elsewhere with orange, at the top ,and 
bottom Qfwhich is a erescent of electric blue; the whole edged 
broadly with velvety .. black ; on 7 to 11 rather larger, pupil 
-deep purple above sh,ading to reddish ... brown below, e,dged above 
and below with a cresce.nt of electric blue, the whole edg,ed 
broadly with velvety-black; abroad yellow band, crossed by 
black ines, lying along the front m,argin of segm'ents 5 to 1, 
and passing over the dorsum from the dorso-lateral stripe. 
Horn black with the tip narro\vly yellow or \vhite; legs red; 

Fig. 115.-Tkeretra oldenlandire Qldenlandite (Fabr ). 

prolegs and claspers bla,ck. Spir,acles elong.ate.oval, whit'e with 
a broad fuscous band across th,e middle, and a narrow black 
rOm,. Length 80 mm.; breadth 11 mm.; horn 8 mm. 
Pupa.~Tongue sheath not much projecting, semicircular 

'in side-view, directed somewhat ventrad ;h'nd margin of 
segment 11 slight.ly un,dercutand overlapping the front 
m,argin of 12. ,Surfaoe shining, head, thorax: and wing",case 
nearly smooth, abdomen shagreened and minutely pitted; 
front bevels of segments 9 to 11 transversely corrugate. 
Spiracle of2 a slit lying between the forward. curved, s ~ghtly 
raised, hind margin of 2 and the straight front margin of 3, 
behind which is a short rounded transverse ridge; remaining 
spiracles ov,al, surface convex, central slit with n~rrow raised 
rim. Cremaster elongate-triangular, ending in a short, stout, 
tru,ncate-conical polished shaft, tip shaped like the tail of 
.a whale, the flukes formed of short conical highly polished 
'teeth directed outw:&rds; upper surface convex: and pitted, 
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lower surface slightly hollowed, wrinkled, with a rounded 
mesial ridge from base to shaft. Colour pale yellowiiS
brown; legs dotted with black; abdomen dotted with black, 
these dots forming an obscure dorsal and similar latero
-ventral stripe; a narrow interrupted ventral stripe; spiracles 
black, the ridge behind that on 2 dark brown, and the rims 
round the slits reddish-brown; cremaster dark reddish-brown, 
shaft and points black. Length 40 mm.; breadth 11 mm. ; 
tong~e-sheath projecting 3 mm. in front of head." 

Habits.-Food-plants: Oorchorus capsularis Linn., family 
Tiliacere; Impatiens Linn., family Geraniacere; Vitis Linn., 
family Ampelidere; Gareya arborea Roxb., family Myrtaceoo ; 
·Jussima suffruticosa Linn., family Onagracere; Oldenlandia 
-corymbosa Linn., family Rubiacere; Jpomma batatus Lamk., 
and many plants of the family Aroidere (arums). The thin 
horn is movable in a vertical plane. in all instars. The moth 
is often caught feeding at flowers at dusk, and is also attracted 
by light. 

165. Theretra pinastrina pinastrina (Mart.). (PI. VI, fig. 6, 
larva, fig. 7, pupa) .. 

Sphinx pinastr'ina, Martyn, 1797, pI. xxix, fig. 81, pI. xxx, fig. 85 
(Hab. ?). 

Xylophanes pinastrina, Moore, 1882, p. 18, pI. lxxxvii, fig. '2. 
Theretra pinastrina pinastrina, Roths. & Jord., 1903, p. 784; 

Mell, 1922, p. 310, pI. xi, figs. 12-18 (figs. 18-24) (larva), pI. xiv, 
figs. 11-13, pI. xix, figs. 19-21 (pupa); pI. xxxi, figs. 15, 16 (~) ; 
Seitz, 1929, p. 567 (non t. 68 c). 

Ohwrocampa sUhetensis, Walker, 1856, p. 143 (partim); Butler, 
1877 B, p. 560, pI. xcii, fig. 8 (larva, pupa); id., 1881 B, p. 8, 
pI. lxxix, fig. 6; Hampson, 1892, p. 88. 

Ohmrocampa bisecta, Moore, 1857, p. 278, pI. xi, figs. 5, 5 a (Java; 
N. India); id., 1865, p. 794 (Bengal). 

Jmago.-er~. Similar to oldenlandim, but much paler; 
.abdomen with a single dorsal line. Fore wing with a brown 
-oblique discal band as in oldenlandire; interspace between 
lines 3 and 4 more or less silvery, line 4 distinct; interspace 
between 4 and 5 broad, not silvery; line 5 heavier than 6. 
"The amount of black on hind wing variable; there is some
times a narrow discal band consisting of two indistinct lines, 
besides the marginal band. Expanse: J 60-70 mm., ~ 72 mm. 

er. Tenth tergite slender, slightly curved, subcarinate above, 
.apex compressed, rounded-truncate; sternite; upperside 
transversely ribbed at the margin, apical margin notched . 
. Harpe long and slender. Armature of penis-sheath narrow, 
ribbon-like. 

Bab. E. HIMALAYAS, S. INDIA, CEYLON and BURMA to 
.Japan and Malaya. We have bred it in S. India, where it is 
-common in open country with moderate rainfall. 

2G2 
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Egg.-Broadly ovoid; surface smooth and shining; colour 
pale grass-green. Length 1·4 mm.; breadth l·a mm.; 
height 1·3 mm. 

Larva;-
1st instar. Head and body very pale green; horn short, 

straight, black. 2nd instar. Head and body pale yellowish
green; an indistinct dark dorsal stripe; dark-coloured ocelli 
on segments 5 to 11 ; horn short, pale rose-colour. 3rd instar. 
Head green, body green dotted with yellow, dorsal stripe violet, 
ocelli black; horn short, pink in colour. 4th instar. Head 
pale pinkish-brown speckled with darker dots; body pale 
pinkish-brown dotted with yellow; a narrow, dark, dorsal 
stripe on segment 2; a slightly fuscous dorso-Iateral stripe; 
ocellus on 5 small, round, pupil greyish-blue touched with pale 
orange below, edged narrowly with first white and then black; 
a larger, longitudinally oval, similarly coloured ocellus on 6, 
the oval flattened below; a slightly larger ocellus on each of 
7 to 10, smaller on II, the pale orange rather more extended 
but the colour otherwise the same; horn short, coloured like 
the body. 

5th instar. Head smooth and dull; true clypeus nearly 
equilaterally triangul.ar, less than one-half length of head; 
false clypeus with rounded apex reaching to one-half length of 
head; labrum about three-quarters as long as clypeus; 
ligula as long as labrum, slightly narrower, rounded kidney
shaped; cutting-edge of mandible with small triangular teeth; 
eyes with the line joining 1 and 2 forming an angle of about 
1050 with the straight line joining 3, 4, 6; eyes 2 to 6 equi
dista,nt at one eye-diameter apart, eye 1 slightly further 
from 2; 5 forming an equilateral triangle with 4 and 6; eyes-
1, 2, 5 smaller than 3, 4, 6. Body smooth and dull, shaped 
as in others of the genus, segments 4 and 5 not much swollen; 
horn smooth and shining, very short, thic~ at base and 
tapering sharply to a point, the horn rising from a fleshy cone, 
of which it forms a regular continuation. 

Green form: head green with a bluish tinge, obscurely
dotted with groups of dark-coloured dots; labrum and ligula 
greenish; basal segment of antenna green, second segment 
paler, end segment rusty; mandible green, tip shortly reddish
brown; eyes 1 and 5 green with black pupils, 3, 4 and 6 rusty, 
2 whitish. Body grass-green; a number of short, yellow 
stripes across the secondary rings in the dorsal and lateral 
area, and yellow dots below the spiracular line; a narrow 
bluish dorsal stripe; a narrow obscure yellowish dorso-lateral 
stripe from 2 to base of horn, broken by the ocelli; a similar 
subspiracular stripe from 5 to 12; a small, inconspicuous 
dorso-Iateral ocellus on 5, green edged with yellow; a similar, 
slightly larger ocellus on 6, edged narrowly above with black; 
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1), similar, still larger ocellus on each of 7 to 10; on 11 the 
-ocellus as large as that on 5, but edged with black above; 
all the ocelli longitudinally oval, the dorsal curve more con~ 
than the ventral; the pupils sometimes bluish instead of 
green. Horn yellow, tip orange. Spiracles oval, white with 
a broad purplish band across the middle, leaving the ends only 
s~ortly white, the whole ,vith a narrow, yellowish, shining 
rIm. 

In the dark~coloured form the green is replaced by pinkish
·chocolate; the dorso-Iateral stripe and the subspiracular 
.stripe broad and dark chocolate; ocelli with pale chocolate 
pupils. Length 55 mm.; breadth 10 mm.; horn 2 mm. 

Pupa.-Tongue-sheath not projecting much in front of 
head; antenna slightly shorter than fore leg, which reaches 
to one-third the distance to the tip of ,ving-case, mid-leg to 
two-thirds that distance; a long, narrow coxal piece. Surface 
slightly shining; edge of tongue-sheath shining and mesially 
channelled; head, thorax and sides of tongue-sheath coarsely, 
superficially ,vrinkled; wing-case with the veins broadly 
prominent, the surface more minutely wrinkled; segment 3 
with some pits behind the spiracle of 2; abdomen very finely 
transversely wrinkled and shallowly pitted; hind bevels 
-of 8 to 10 smooth, front bevels of 9 to 11 minutely pitted . 
. Spiracle of 2 a narro,v slit lying bet,veen tho slightly raised, 
shallowly emarginate hind margin of 2 and a narrow, 
transverse, oblong lobe, its front edge raised, hind edge 
depressed, projecting from the front margin of 3; remaining 
spiracles oval, the surface rising gently to the central slit, 
which has a narrow, shining rim. Cremaster triangular, 
sharply pointed, tip seen under a lens to be minutely bifid; 
ventral surface keeled, with a channel on each side of the keel. 
-Colour pinkish bone-colour; sides of tongue-sheath, head and 
fore leg dotted with black; wing-case fuscous-grey, the veins 
edged narro,vly with soiled yellow; a narrow brownish-green 
dorsal stripe froD?- 2 to 13; a similar dorso-Iateral stripe; 
a narrower spiracular stripe; abdomen with a broad blackish 
ventral stripe and a broad, obscure latero-ventral stripe; 
the ,vhole pupa marked with short, obscure, olive-green 
.stripes; spiracles black; cremaster dark reddish-brown. 
Length 47 mm.; breadth 10 mm. 

Habits.-Food-plants: JU8sill3a repens Linn., family Ona-
.gracere; Boerhavia Linn., family Nyctaginacere; Aroidere 
(arums of various species). We have caught the moths 
feeding at flowers after dark, but have not kno'vn of them 
-coming to light. 



.166. Ther'etra lnslgnis insignis (Butl\). (Fig. 116, im~go). 
Panaera insigni8, Butler, 1882,p. 482 (Andamans). 
Thereer,a iMignis i'Mignis, Roths. & Jord., 1903, p. 786; Seitz~ 

1929:, p. l56'7 (non t. 68 e). 

Imago.-cS. Me,sothoracic tegula with pale middle stripe. 
Discal band of fore wing forming three back contiguous patches 
between 80S and R3; the pale interspa'ce distally of it narrow 

Fig. 116.~- Theretra ;insignis iJts-igni8 (Butt), &. 

and sharply marked; a narro'v pale sharply marked band 
from ne.ar ,apex to middle of hind margin, foming an obtuse
angle in the middle. Expanse : 60 mm. 

Bab. The ANDAMAN ISLANDS,. One ,c1 in the British 
Museum. Early sta,ges llnknown. 

167. Theretra griseomarginata (Hamps.). (Fig. 117, imago). 
,Oklerocampa gri8eomarginata, H,ampson, 1898, p. 281, pl. A, fig. 12 

(~) (Sikkim); Dudgeon, 1898, p.411 (S·kkim, 1,800 ft.). 
Theretra gri8eo1narginata, Roths. & Jord., 1903, p. 786; Seitz,. 

1929, p. 567. 

Imago.-~,. Head grey; palpu's bro,vll at sides; thorax. 
olive .. green '\\rith ,a grey dorsal I' ne, t.he colla,r and patagia 

Fig. 117,.-The1'etragriseornarginata (Ramps.), ~. 

outlined with gre,Y; abdomen g.reyish-brown above, pink at 
,sides, the segments edged with brown: a grey dorsal ,stripe 
and a lateral series of paired white spots. Fore wing grey 
with diffuse patche,s of olive-brown and black; a blaokish 
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patch at base of median vein; an oblique grey streak 
near base of inner area; three very obscure, waved, black. 
antemedian lines; a black speck in cell, with a grey streax 
from it to beyond end of cell on R2; three indistinct, dentate, 
black postmedian lines; grey streaks on veins of outer area 
crossing a nearly straight whjtish submarginal band which 
narrows to apex and to just above tornal angle. Hind wing 
fuscous, basal and inner areas greyish; traces of a postmedian 
band; cilia grey. Underside suffused with pink, the outer' 
area greyish; an indistinct waved black postmedian line~ 
Expanse: 62 mm. 

Bab. E. HIMALAYAS (Sikkim, at light, 1,800 feet). Very 
rare; the early stages unknown. A ~ in the British Museum; 
a (j in coll. Charles Oberthiir. 

168. Theretra pallicosta (Walle). (Fig. 118, ~; PI. VI, fig. 12, 
larva, fig. 13, pupa). 

Oh~rocampa pallico8ta, Walker, 1856, p. 145 (Sylhet; Hong-Kong); 
Butler, 1879, p. 1, pI. xlii, fig. 2; Hampson, 1892, p. 94. 

Gnathothlibus pallicosta, Moore, 1882, p. 21, pI. lxxxiv, fig. 6. 
Theretra pallicosta, Roths. & Jord., 1903, p. 788; Mell, 1922,. 

p. 313, pI. xii, figs. 4-12, pI. xiv, figs. 17, 18, pI. xix, figs. 22, 23· 
(pupa), pI. xxx (xxxii), fig. 2 (larva), pI. xxxii, fig. 3 (cS'); Seitz,. 
1929, p. 567, t. 68 b. 

Im(l{Jo.-(j~. Head and thorax chestnut-brown; thorax with 
a white 'dorsal stripe and a similar lateral stripe from tip of 
palpus to end of thorax; abdomen with first two segments 
chestnut-brown, rest brownish-pink, paler on the sides. 
Fore wing chestnut-brown, costa' buff-white; inner margin 
narrowly white from tornal angle, the thin white edge curving 
on to disc and becoming broader there; a buff-white stigma; 
lines straight, nearly parallel with margin, one only distinct· 
and this dentate. Hind wing bright pink, base pale yellowish,. 
cilia yellowish-white. Underside of thorax and abdomen 
the same colour as the upperside; wings brownish-pink, 
fore wing with costa and inner margin pale, a dusky dot at 
end of cell; hind wing with a post-discal and a median dotted 
line, anal margin broadly yellowish. Opening of palpus 
partly covered by single long scales of the first and second 
segments. External row of spines of first protarsal segment 
doubled and trebled. Expanse: &' 70-86 mm., ~ 78-90 mm. 

&'. Tenth abdominal segment of the ordinary shape, tergite 
feebly sinuate, sternite rather narrow and pointed. Clasper· 
with over 10 large scales; harpe long, slender, horizontal, 
apex rounded in dorsal view, flattened. Penis-sheath: 
apical edge dorsally rounded-produced, symmetrical; on 
right and left side a dentate process pointing proximad,. 
left process the longer and more slender. 
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Hab. E. HIMALAYAS (Sylbet,Ass,am; Khasi Hills), S. INDIA" 
'CEYLON and BURMA to ,Hong-Kong. We have bred the species 
in S. India and Burm,a,whe~e it is fairly common in wooded 
hil s with a heavy rainfall. 

F;gg.-Similar to others of the genus. 
Larva:-
_st instar. Head and body yellowisb,-green, dorsum of se,g'· 

lnents 2 to 4 dark gr,een; horn long, thick ,at base, tapering 
gently to a strongly bifid tip" the two arms thick at base and 
Rhortly conical, ~shining blac with small black tubercles. 
Towards the end of this instar the ,vho e body pale gr,ass
green; dorso .. lat-eral ocelli on 5 to 11, that on 5 larg,e, round, 
,",hOte with a crescent of blaok belo,v; ocell' decreasing in siz1e 

Fig. ] lS.-Theret'ra pallicosl4 ("{alk.), ~. 

back,,"ards, t.he ,,·hite reduc d in size in each sue ~ .. sive ocellus 
ti I it has disappeared altogeth'er on that of 1. 9.'nd instar. 
Head orange, and ,an orange band along front margin of 2, 
rest of bodyyel1owish-green; oc'e) us on5 nearly round, 
pupil enam'el .. ,vhite \\,ith a narro,"' crescent of purple below, 
the whole edged fair y broadl:y above and below~ narrow y 
at sides, ,\rith black; remailling ocelli smaller, longitudinally 
oval, colour the sam'e as tbat on 5, but the,vhite pupil oval and 
oblique. 3rd insf.ar,. Seglnents 4 and 5 slightly tumid; head 
grass, .. green; body bluish-green dott'ed obscurely with yellow 
on ,6 to 12; a narro,v, obscure, dark bluish-green dorsal 
stripe; a faint yellowish subdorsal stripe on 3 and 4; a large 
round ocellus on 5, its pupil sap ... green ,vith broad ,yel ow iris 
edged n,arro,vly ,vith dark gre,en; the pupil bears a, longItudinal 
oval Dlarking of eJect.ric,-blue edg'ed narrowly with paler blue) 
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and within the yellow iris are two crescents, one at the top 
{)f electric .. blue, and a purple one at the bottom; remaining 
ocelli smaller, oval, the oblique, very pale blue pupil edged 
narrolvly above with dark green, below by a purple crescent 
and then dark green; these ocelli lying on obscure pale 
_yellowish oblique stripes; born long, thin, tapering gently 
to near tip where it thickens slightly to a bifid tip, the 
two arms shortly conical. 4th instar. Segments 4 and 5 much 
swollen; head grass-green; body pale grass-green covered with 
a chalk-like bloom; segnlents 6 to 11 with short thick grass .. 
green stripes across the secondary rings; a narrow dark green 
dorsal stripe; ocellus on 5 large, nearly round, coloured as in 
the 3rd instar, but the pupil of a darker shade; other ocelli 
smaller, elongate-oval, very oblique, lying at the same angle 
as the oblique stripes, pale yellow with a crescent of purple 
below, the whole edged narrowly above and below with sap
green-; obscure yellowish oblique stripes interrupted by the 
-oblique ocelli, except that on 11 and 12, which runs forwards 
and downwards from base of horn. Horn long, thick at base, 
tapering evenly to tip, ,vhich is slightly thickened, basal 
two-thirds straight, distal third gently up-curved; basal third 
orange, rest translucent pale green; surface shining and 
covered ,vith self-coloured, spine-like tubercles. 

5th instar. Head with vertex depressed; true clypeus 
between one-third and one-half length of head, triangular; 
false clypeus hardly visible; labrum and ligula large, ligula 
broad kidney-shaped; surface of head smooth and dull. 
Body smooth and dull, ~haped as in others of the genus, 
segment 5 much swollen. Horn short, tapering gently to 
near tip, then abruptly to a blunt point, gently down-curved; 
.surface dull and sparsely tuberculate. 

Green form: head dull green; labrum green; ligula 
brownish; basal segnlent of antenna green, other segments 
claret-colour; mandible green, a bright yellow band before 
tip 'yhich is reddish .. brown. Body greyish-green, segments 5 
to 12 with many short brown stripes across the secondary 
rings, closer together in lateral area, developing into spots 
below the spiracles; a narrow, dark blue dorsal stripe on 
2 to 5, continuing diffuse and paler to base of horn; a large 
round dorso-Iateral ocellus on 5, ,vith a longitudinal, irregularly 
oval black pupil, edged narrowly with electric-blue, then 
broadly with green of the body -colour ; the green edged broadly 
below, narrowly else,vhere, with primrose-yellow; above and 
below this a narrow white crescent separated from the yellow 
by a narrow line of the body-colour; the whole edged fairly 
broadly with black; this ocel1us closely resembles that on 
segment 5 of T lycetus; ocelli on 6 to 11 elongate-oval, placed 
obliquely in the same line with the oblique stripes, primrose
yeUo,v edged narrowly with green; ill-defined whitish oblique 
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stripes, interrupted by the oblique ocelli, excepting that 
on 11 and 12, which runs from the base of horn through the·, 
spiracle on 11. Horn dull pink, extreme tip yellowish; 
legs claret-colour. Spiracles oval, the ends somewhat pointed, 
pale yellow with a broad central band of violet-green and a 
narrow, pale brown rim. 

There are also dark-coloured forms of the larva jn which 
the green is replaced by pinkish-chocolate and dark chocolate~ 
or by purplish; the ocelli of the same colour but darker in 
shade; those on 6 to 11 sometimes indistinct; horn brown 
with yellowish tip; spiracles fuscous with a broad border of 
pale dull ochreous. Length 85 mm.; breadth 12 mm.; 
horn 5 mm. 

Pupa.-Tongue-sheath projecting somewhat frontad and 
more ventrad, the edge flattened; antenna equal to fore leg, 
which reaches to more than one-half the rustance to tip of 
wing-case, mid-leg to three-quarters that distance; a narrow 
coxal piece. Surface dull; sides of tongue-sheath, head and 
thorax coarsely irregularly transversely corrugate; a very 
shallow palpal depression; costa of fore wing tumid and,. 
together with the veins, set with lines of rounded tubercles; 
abdomen finely shagreened; front bevels of 9 to 11 superficially 
pitted; five narrow ante-spiracular ridges on 9; hind margin 
of II tumid and undercut, the front margin of 12 fitting into it 
telescopically. Spiracle of 2 at the bottom of a very deep· 
triangular depression; remaining spiracles slightly convex 
ovals, the central slit widening at the ends and with a thick rim. 
Cremaster with the sides nearly parallel in basal half, then 
curving inwards, ending in two conical simply pointed diverging 
teeth, their bases touching; dorsal surface convex and coarsely 
striate, ventral concave with an irregular mesial ridge; under 
the base of cremaster a deep funnel-shaped depression running 
forw-ards into 14, the surface of the hollo",· very rugose. 

Colour of head, tongue-sheath and wing-case nearly black; 
segments 2 and 3 dark wood-brown, 3 and dorsum of abdomen 
paler wood-brown; abdomen with a broad faint greenish 
dorsal stripe; sides bone-colour mottled and speckled with 
brown; hind bevels of 8 to 10 greenish; front bevels of 
9 to 11 rusty; 12 to 14 blackish ventrally, 13 and 14 also 
blackish dorsally; venter pale with a narrow black ventral 
stripe; spiracles and cremaster black, the tips of the teeth 
white. Length 50-60 mm.; breadth 13 mm. 

Habits.-Food-plants: Aporosa lindleyana BailI.; A. rox
burghii Baili.; family Euphorbiacere. The egg is usually 
found on small bushes, close to the ground, and even on seedlings 
with only a few leaves showing above the ground. The larva 
is also found close to the ground or among the thicker parts of 
the foliage, near the stem. In S. India the moth does not 
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emerge and lay its eggs till the monsoon is well established,. 
about July, but in Burma eggs and larvre were found before 
the end of April. We have not seen the moth feeding t>r
coming to light. 

169. Theretra castanea (Moore). (PI. VI, fig. 11, larva). 
Pergesa castanea, Moore, 1872, p. 566 (Bombay); Waterhouse,. 

1881, pI. lvi; Swinhoe, 1885 A, p. 288 (Sattara). 
Chrerocampa castanea, Hampson, 1892, p. 92. 
Theretra castanea, Roths. & Jord., 1903, p. 788; Seitz, 1929, 

p. 568, t. 68 d. 
Chreroca1npa hypo'rhoda, Hampson, 1900, p. 39 pI. B, fig. 12" 

(Karwar). 

Imago.-d'~. Head, thorax and abdomen bright reddish
~ro"Tn; antenna and legs white; shoulder and outer edge of 
patagia with a greyish-white stripe. Fore \ving bright reddish-
brown; costal edge very narrowly \vhite, base and basal 
half of inner margin grey; outer edge of basal half of sub
costal and median veins grey; an indistinct, oblique, 
pale discal band from cell to inner margin; a black stigma ; 
tra·ces of three somewhat oblique postmedian lines; a greyish 
marginal area, widest at R2 and coming to a point at apex. 
Hind ~g dark tawny-olive or blackish, cilia \vhite between 
M2 and 8M2. 

Underside varying from orange-rufous to pale tawny; 
both wings with two indistinct curved lines just beyond 
middle and a greyish terminal band with waved inner edge. 
Opening of palpus partly covered by single long ,scales of 
the first and second segments. External row of spines on 
first pro tarsal segment single except at base, \vhere there 
are some additional spines. Expf!;nse: J~ 50-80 mm. 

Hab. S. INDIA. We have bred it in the Kanara District 
and in the Nilgiris up to 6,000 feet. The larvre are common 
during the monsoon months. 

Egg.-Broadly ovoid, surface smooth and shining, colour
whitish. 

Lar'l'a :-
1st instar. Head very large and round; head and body 

very pale yellow; horn long, very shortly bifid, black. 2nd 
instar. Head yello'w', body pale bluish-green, segment 5 
slightly swollen; horn straight, black with yellow base and 
white tip. 3rd instar. A green and a dark-coloured form. 
Green form: head pale orange, body green dotted with white~ 
anal segments yellowish-white; segments 4 and 5 swollen, 
5 with a round white dorso-Iateral ocellus; horn shining black,. 
base pale orange, tip white, the whole covered with sman 
tubercles. In the dark-coloured form the green is replaced 
by pale maroon-red, on segments 2 to 4 by blood-red. 4th 
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instar. Green form: head pale yellowish-green, body very pale 
green dotted with white; ocellus on 5 with a black pupil edged 
broadly with enamel-white, suffused with blue at the edge of 
the pupil, the whole edged narrowly with black behind; horn 
as in 3rd instar. Dark-coloured form as in 3rd instar. 

5th insta1". Head dull and smooth; true clypeus one-half 
length of head, apex acute, sides curved outwards near base; 
false clypeus narrow, apex narrowly arched; labrum one
half length of clypeus and as broad as clypeus; ligula circular 
except for the sinus; surface longitudinally furrowed; mandible 
with cutting-edge toothed and furrows running back from the 
intervals between the teeth; eyes 1 to 4 in a quarter circle, 
1 to 3 equidistant, 3 and 4 a little further apart; 6 in line with 
a and 4 and slightly further from 4 than 4 is from 3; 5 and 4 
making a right angle with 4 and 6, and 5 as far from 4 as 4 is 
from 6. Body shaped as in others of the genus, segments 
4 and 5 much s","oIlen; surface dull and smooth, but looking 
some,vhat greasy. Horn of medium length, stout at base, 
tapering gently to near tip, then narrowing sharply to a point; 
gently down-curved; surface dull and covered \yith very 
small tubercles, except the tip, which is smooth and shining. 

A dark-coloured form only. Head brownish-black; labrum 
and ligula fuscous; basal segment of antenna the same, 
other segments pale rusty. Body: segnlents 2 to 4 and front 
half of 5 pale brown in dorsal area, dark brown in lateral area, 
4 and front half of 5 speckled and mottled with pinkish
brown; hind half of 5 and 6 to 12 plumbeous or pale purple, 
"\vith numerous short dark purple stripes across the secondary 
rings above the line of the spiracles, marked with grey and 
black patches below that line; a narro,v dark brown dorsal 
stripe from 2 to 6; an ochreous or pale pinkish-brown dorso
lateral stripe on 2 to 5; a broad ochreous subspiracular stripe 
on 4 and 5; a shortly oval, slightly oblique dorso-Iateral 
ocellus on 5, the oval, velvety-black pupil edged narrowly 
with dark ochreous and then with black; a small black patch 
above and touching each spiracle on 6 to 12; seven pale 
pinkish-brown oblique stripes on 5 to 11, starting at the spiracle 
and running up and back to the dorso-Iateral line. Horn 
plumbeous with black tubercles; legs pale yellowish; pro
legs, anal flap, claspers and venter black. Spiracles oval, 
slightly pointed at each end, dull yellowish-,vhite suffused 
with fuscous patches. Length 70-80 mm.; breadth 10 mm. ; 
horn 5 mm. 

Pupa.-Shape similar to that of others of the genus, but the 
·eye-case very prominent laterally; head small, segment 2 
becoming suddenly of greater diameter; tongue-sheath 
prominent frontad and ventrad, semicircular in side-view; 
antenna reaching to about one-half, fore leg to between one· 
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third and one-half, mid-leg more than one-half distance to 
tip of wing-case; a small shortly triangular coxal piece. 
Surface of head, thorax and sides of tongue-sheath rugose ; 
tongue-sheath with a very deep palpal cavity; wing-case 
very rugose with flattened tubercles, the veins very prominent, 
costa raised into a coarse zigzag ridge: tongue flatly 
depressed between the zigzag edges of costa from its tip 
to tip of mid-Jeg, then rising gradually into a rounded ridge 
which becomes the edge of the projecting tongue-case; tongue
case with a mesial channel; abdomen shallowly, transversely 
corrugate. Spiracle of 2 a narrow slit lying h.ehind the slightly 
curved hind margin of 2, and covered by a transversely 
oblong lobe projecting from the front margin of 3, the surface 
of the lobe rising slightly from behind forwards; remaining 
spiracles elongate-oval, central slit with a raised rim, each 
spiracle lying on a larger oval with a smooth shining surface. 
Cremaster equilaterally triangular, dorsal surface slightly 
convex, basal third tumid, tip squarely truncate, a polished 
cylindrical shaft at each lateral angle of the truncation, these 
shafts diverging slightly and each dividing into two arms, 
shorter than the common shaft; these arms sometimeR 
dividing again into two short hooks; segment 14 with a deep 
funnel-shaped depression under base of cremaster, running 
for,vard axially. Colour pale chestnut, tongue-sheath and 
wing-case fuscous, costal zigzag ridges pale brown; abdomen 
with segments 9 to 14 darker than anterior segments; an area 
round each spiracle, and venter, speckled "rith blackish and 
whitish; spiracles of the body-colour, the lobe of segment 3 
black; cremaster wjth main shafts shining black, bifurcations 
transparent reddish or whitish. Length 46 mm.; breadth 
lOmm. 

Habits.-Food-plants: Impatiens Linn., family Geraniacere ; 
Knoxia mollis W & Arn., family Rubiacere, and arums) family 
Aroidere. The horn of the larva is movable in a vertical plane 
in all but the last instar, and the anterior segments are strongly 
retractile. The pupa is very stiff. We have not seen the 
moth in its natural state. 

Genus RHYNCHOLABA Rothschild & Jordan. (Fig. 119). 
Roths. & Jord., 1903, p. 789. 

Genotype: acteus (Cram.). 
lmago.-~~. "Second segment of palpus triangular; the 

joint widely open, some dispersed long scales on the naked 
space of the opening; scaling of first segment longest just 
below the opening, the palpus thus differing in outline from 
that of every other sphingid. Mid- and hind tibia short
scaled; basal spines of mid-tarsal comb prolonged, longer 
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than the segment is thick; hind tarsus a so with prominent 
-comb" (Roths .. & Jord., 903, p. 789). 

Bab. Indo .. Malayan Subregion. One species only, R. acte'U8. 
For the ea ly st~ges see under that species .. 

170. Rhyncholaba acteus (Cram.). (Fig. 119, gen"talia; 
PI. VI, figs . 8, 9, larva, fig. 10, pupa; PI'. VII, fig. 13, 
im~go). 

Sphinx acteu8, Cramer, 1779, p. 93, pI" ccxIviii, fig. A (Java). 
Perge8a acteus, .Moore, 1857, p. 2'7.2, pI. x, figs. 1, 1 a (1., p.) (Java; 

N. India); id., 865, p. 794 (Bengal); id., 1877, p. 595 (Pt. 
Blair) ; Butler, 1881 A, p. 613 (Belgaum); Moore, 1882, 
p. 23, pI. lxxxviii, fig,s. 1, 1 a (I., p., i.); Swinhoe, 1885 A, 
p. 288 (PQona; Be. ,gaum;Bombay); id .. , 18'90, p. 162 (Moul
mein). 

Therctra actea, Hampson, 18'92, p . 100; Dudgeon, 1898, p. 412 
(Sikkim '& Bhutan, up to 6,000 ft.).. 

Rhyncholaba acteus, Roths. & Jord., 1903, p.789; Mell, 1922, 
p. 8 6, pl. xii, figs . 13,-19., pl.x·v, figs. 23, 24, pI.. xix, figs .. 2·4, 
25 (pupa), pI. xxix, fig. 14_ pI. xxxii, figs. 4, 5 (larva), fig. 6 
<&); Seitz, 1929, p. 568, t. ·68 d. 

l'1nago.~o~. 'ead, thorax and abdomen purplish-grey; 
vertex of head and a dorso-Iateral stripe on thorax and 

Fig. 119 ... -Rhynchol,(Jba actet~' (Cram.), penis .. sheath. 

,abdomen green. Fore ,ving purplish-grey; a green oblique 
central .area from belo\v apex to inner margin, with some 
indistinct lines on it; an irregular dark outer area with 
some yellow inside it. .Hind wing fuscous with an anal 
patch .aud submarginal band ochreous. Expan.se: ~ 64-
76 mm., ~ 70-80 mm . 

. 0'. Tenth .abdominal tergite as in most Theretra, graduall,Y 
narrowed to end, truncate, feebly sinuate, th'e edge rounded .; 
s·ternite as long 'as the tergite, gradually narrowed to a point, 
ap·ex somewhat curved upwards. Clasper with more than 
twelve large scales ; harpe elongate, subcylindricaI, horizontal, 
very feebly curved, apex concave on upperside, slightly 
spoon·.shaped in dors.al view. Penis .. sheath with a single 
dentate process (fig 119). 

Bab. Wand E. HIMALAYAS, S. INDIA, CEYLON and BURMA. 
to the Moluocas an·d S. China. We have hr1ed it in many 
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localities in India and in Burma. Very common and widely 
,spread. 

Egg.-Broadly ovoid, surface smooth and shining, coloflr 
bright green. 

Larva :-
1st ins tar . Yellow with a straight black horn. 2nd instar ~ 

Head yellow, body bluish-green; a dorso-Iateral ocellus on 
1) blue above, black below; horn long, straight, shining black 
with base orange, tip white and translucent. 3rd instar~ 
Segment 5 tunlid, ocellus blue with black pupil, the whole 
edged with black; smaller ocelJi on 6 to 11, white edged with 
black; horn straight, long and tapering, translucent green 
with base orange, a black ring near tip, tip white. 4th instar. 
Green form: head yelJo'vish-green, body pale green, suffused 
with yello,v above the spiracles, dotted with white below 
them; ocellus on 5 large, obliquely oval, the long axis running 
up and back, pupil black in front shading to deep blue and then 
mustard-yellow, the yellow obscurely dotted with white; 
the pupil edged narrowly "\vith ,vhite, olive-green and dull 
yello,v; ocelli on 6 to 11 much smaller, obliquely elongate
oval, blue edged narro"\vly with dark green. Horn long, gently 
up-curved, basal third black ,vith reddish-orange base, central 
third translucent greenish-white, end third black with the tip 
greenish-,vhite; the orange base smooth and shining, rest 
minutely tuberculate and shining. In the dark-coloured 
form (PI. VI, fig. 8) the green is replaced by ochreous
chocolate, markings the same as in the green form. 

5th insta.r. Head dull and smooth, small, nearly round, 
slightly higher than broad; true clypeus about one-half length 
of head, equilaterally triangular; false clypeus with acute 
apex reaching to two-thirds length of head; labrum one-half 
as long as clypeus, longitudinally corrugate; ligula kidney
shaped; mandible with cutting-edge strongly toothed, eyes 
1 to 4 equidistant in a gentle curve, 6 in line with 3 and 
4, and slightly further from 4 than 4 is from 3; eye 5 forming 
an isosceles triangle with 4 and 6, about twice as far from both 
as 4 is from 3. Body dull and smooth, of the same shape 
as those of the genus Theretra, segments 4 and 5 swollen. 
Horn very short, stout at base, tapering sharply to a point, 
slightly down-curved, surface shining, covered with minute 
tubercles. 

Green form (PI. VI, fig. 9): head rich grass-green; labrum 
green, ligula whitish; basal segment of antenna green, other" 
segments honey-yellow; mandible green, tip dark reddish
brown; eyes brown. Body with segments 2 to 5 pale bluish
green, rest of body rich pale grass-green above the dorso-Iateral 
stripe, pale bluish-green with short, dark green or brown 
longitudinal stripes across the secondary rings below it; 
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a very narrow black dorsal stripe from 2 to middle of 5; a. 
narrow white subdorsal stripe on 3 and 4, stopping at the
ocellus on 5 near its upper front edge; a large oval dorso
lateral ocellus on 5, its front edge extending on to 4, its long
axis running up and back at an angle of about 45° ~ pupil 
deep blue in front, sap-green dotted with white behind, the 
pupil edged narrowly with white, olive-brown and ochreous; 
a much smaller, more elongate oval, more obliquely placed 
ocellus on 6, the narrow pupil yellow dotted with white and 
edged narrowly with pale blue, then olive-brown and then 
ochreous; similar ocelli on 7 to 11, pupils yellow dotted \vith
white, edged narrowly with pale blue and then with dark blue; 
a broad bluish-white dorso-Iateral stripe from the ocellus
on 6 to base of horn; similarly coloured broad very oblique 
stripes on 5 to 11, each starting at the front latero-ventral 
edge of each segment, running through the spiracle on that 
segment and stopping at the front edge of the ocellus on the
segment behind; that on 10 running into the dorso-Iateral 
stripe at the ocellus of 11, and thence running back to base 
of horn; that on 11 stopping at the hind margin of II, and 
not running to the base of horn as in most previously described 
species. Horn orange; true legs pale red, prolegs and claspers
bluish-green. Spiracles small, oval, white ,vith brown rim. 

In the dark-coloured form the green is replaced by rich brown 
or ochreous-chocolate, the markings as in the green form, 
the ocelli a little darker in shade. Length 70 mm.; breadt.h 
II mm. ; horn 3 mm. 

Pupa.-Rather slender in build; tongue in a free sheath 
which bends ventrad in a semicircle to which is added t.he 
strongly bulbous tip which touches the venter at the junction 
of the head with segment 2; antenna shorter than fore leg, 
which reaches to one-third the distance to tip of "ring-case, 
mid-leg to t'vo-thirds; surface moderately shining; tongue
sheath obscurely annulate, with a narrow mesial channel; 
head, thorax and abdomen minutely shagreened; round the 
spiracle of 8 finely striate; front bevel of 9 with about twelve 
small ante .. spiracular ridges, fewer on 10. Spiracle of 2 lying 
in a funnel-shaped hollow, the slit nearly covered by a rounded 
lobe projecting from the front margin of 3; other spiracles
broadly oval, flush, the slit with a narro,v rim. Cremaster 
elongate wedge-shaped, sides nearly parallel in basal half, 
then curving inwa,rds, tip widely, shallowly notched, with a small 
conical tooth at each lateral angle of the notch, and two or 
three small sharply pointed teeth on each side; sometimes 
a small median tooth in the notch; upperside with basal half' 
strongly pitted, distal half longitudinally striate; underside 
longitudinally striate and with lateral extensor ridges; under 
the base of the cremaster there is a cup-shaped depression. 
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running axially into segment 14. Colour of head and thorax: 
dull pale yellow suffused with fuscous; the yellow also ex:te~s 
ventrally to tip of "ring-case; tongue-sheath darker yellow, 
fuscous at sides; rest of wing-case pale orange.; antenna 
with four lines of black dots; larger brown dots along veins of 
wings; abdomen reddish-broWn dorsaJly, ,vith a broad fuscous 
dorsal stripe; laterally fuscous, ,vith irregular white patches 
round the spiracles; ventrally pinkish, ,vith broad interrupted 
ventra.} and latero-ventral stripes; spiracles black; cremaster 
dull orange. Length 50 mm.; breadth 10 mm.; cremaster 
3mm. 

Habits.-Food-plants: Vitis J~inn., family Ampelidem; 
Begonia Linn., fanlily Begoniacere; Oommelina Linn., family 
Commelinacere; Arismma Mart.; Amorphophallus Bl., Oolo
easia Linn. ; Oaladiu'm bicolor Vent., and others of the family 
Aroidere. Habits the same as t.hose of the genus Theretra. 

Genus RHAGASTIS Rothschild & Jordan. (Fig. 120). 
Roths. & Jord., 1903, p. 791. 

Genotype: velata (Walle). 
Imago.-" d'~. Differs froln Theretra in the second segments 

of the palpi not touching one another, the base of the tongue 

.. 
. , 

G. 
,~ 

Fig. 120.-Rlzagastis R.oths. & J ord. Genitalia. 
A, R. velata (Walk.). penis-sheath. B, R. acuta (Walk.), penis-sheath. 

e, R. aurifera aurifera (Butl.), penis-sheath. D, R. confusa Roths. 
& J ord., penis-sheat.h. E, R. lunata lunata (Roths.), penis-sheath. 
F, R. olivacea (Moore), penis-sheath. G, R. albomarginatus albo
marginatu$ (Booths.), harpe; H, penis-sheath. 

remaining visible; from Oechenena in these segments not being 
80 narrow, bearing a large apical tuft on the inner side, and 
having a much smaller naked area" (Roths. & Jord., 1903, 
p. 791). 

VOL. v. 2 H 
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Egg.-Nearly spherical in shape, surface smooth and shining,. 
colour green or yellow. Length about 2 mm. 

Larva.-Shape the same as those of the genus Tkeretra; 
anterior segments retractile; horn of medium length, down
curved, sometimes fia,ttened laterally or with clubbed tip; 
surface smooth and either dull or shining; colour green or 
brown; a large dorso-Iateral ocellus on 5, and a dorso-Iateral 
stripe and oblique stripes present. 

Pupa.-Tongue-sheath projecting slightly (velata) or con
siderably frontad and ventrad. Surface dull, and smooth 
except on tongue-case and wing-case. Colour brown or 
yellowish, with paler markings. 

Babits.-Food-plants: Ampelidere; Geraniacere; Saxi
fragacere; Aroidere. 

Bab. Oriental Region, north,vards to China and Japan: 
eastwards to Malaya. Nine Indian species and subspecies .. 

Key to the Species and Subspecies. 

Imagines. 
1. Hind wing underside with conspicuous 

black stigma . . . 
Hind wing underside without a black 

stigma .. . 
2. Second segment of palpus strongly narrowed 

to base . . 
Second segment of palpus not narrowed to 

base .. . 
3. Upperside of thorax flushed with red, under

side of wings and body including palpus 
rosy-red ... 

Upperside of thorax not flushed with red. 
4. Fore wing upperside with a single series 

of sharply defined ",'hite submarginal 
lunules 

Fore wing upperside with two series of white 
spots, or a broad ill-defined band, or 
without white submarginal markings . 

5. Metanotum with a reddish-tawny lateral 
spot. 

Metanotum without reddish-tawny spot .. 
6. Fore wing upperside with a series of white 

submarginal spots, preceded by a straight 
white line from apex to R2 and by a lunate 
line between RS and 8M2; underside of 
body and wings ochreous 

Not so c')loured 
7 . Underside of wings densely speckled with 

brown, marginal band of fore wing not 
joined to brown basal area; no white 
submarginal scaling on fore wing upper
side; abdomen without yellow lateral 
stripe.. .. ... ..... 

Underside less densely speckled with brown: 
marginal band of fore wing joined to basal 
area between R2 and R8 

[(Roths.), p. 478. 
R. a. albomarginatu8 

2. 
[po 470~ 

R. acuta (Walk.), 

3. 

[p.4780-
R. gloriosa (But!.), 
4. 

5. 

6. 
[p.475. 

R. I. lunata (Roths.), 
R. I. sikhimensis Roths .. 

[& Jord., p. 474. 

[p.475 .. 
R. olivacea (Moore), 
7. 

[p.467. 
R. velata (Walk.), 

8. 
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8. Costal half of cell of fore wing underside of 
the reddish colour of the disc; abdomen 
without yellowish lateral stripe; costal 
edge of fore wing very pale, creamy .... 

Cell brown; abdomen lmderside buffish
white; the stripe connecting basal area 
with marginal band of fore wing heavier. 

Larvm. 
1. Always dark-coloured in last instar; ocellus 

on 5 round, pupil dark brown; horn evenly 
tapering, not flattened laterally. . ... 

Both green and dark-coloured forms in last 
instar ; ocellus rounded, pupil dark 
blue in front, green behind, the green 
containing some white dots 

Always green in last instar . 
2. A bright yellow patch on dorsum between 

the ocelli; horn slightly bulbous and 
flattened laterally . 

No such patch; horn not bulbous nor 
flattened laterally .... . 

3. Ocellus conical, pupil blue; horn blue, tip 
clubbed .. . . . . . . . .. .. . 

Ocellus flush, pupil dark blue in front, green 
behind, the green containing a line of white 
dots; hom evenly tapering, not flattened 
laterally 

Pupm. 
1. Cremaster with dorso-Jateral spines 

Cremaster without dorsa-lateral spines 
2. Cremaster wedge-shaped, ending in two 

conical, widely separated, parallel bifid 
shafts; a dorsa-lateral spine near base. 

Cremaster triangular, ending in two shafts 
coalescing at base, each ending in two 
curved spines; a dorsa-lateral spine near 
base and another halfway to tip, each 
ending in two minute hooks 

3. Cremaster triangular, ending in two 
cylindrical shafts, each ending in two 
spines; two or three bifid spines on edge 
of cremaster near tip .. .. 

Cremaster triangular, ending in two sharply 
pointed shafts, each with a spine projecting 
outwards from near its base 
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171. Rhagastis velata (Walk.). (Fig. 120 A, genitalia; fig. 121, 
imago; PI. VI, fig. 14, larva). 

Pergesa velata, Walker, 1866, p. 1853 (Darjiling); Butler, 1881 B, 
p. 3, pI. lxxviii, fig. 5. 

Ohrerocampa velata, Hampson, 1892, p. 91 (part.). 
Theretra velata, Dudgeon, 1898, p. 413 (Sikkim & Bhutan, up to 

4,000 ft.). 
Rhagasti8 velata, Roths. & J ord., 1903, p. 793, pl. xiv, fig. 4 (~) ; 

Seitz, 1929, p. 568, t. 68 d. 
2H2 
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lmago.-~~. Olive-brown; head and thorax with a, greyish 
latera stripe, no black mesial dot on metanotum; abdomen 
with paired d,ark dorsal dots on eac,h Isegment,no ,ochreous
tawny lateral stripe, or rarely the strip'e vestigial on the Ja,st 
segments. The four discal Imes of the fore wing, of which 
two or three are generally strongly dentate, form at internal 
margin a ,conspicuous patch, whic'h is often oontinued ,costad, 
joining the 'patch situated near stigma, this latter patch 
sometimes wanting. Hind wing smoky brown with a n,arrow 
clayish .. buff submarginal band; this band is best marked in 
individuals ,vhich ,have the distal part of the disc of fore wi g 
uppe side buffish and the ma~ginal border distinct, while it 
is vestigial 0 " absent from the more evenly coloured individua.Is. 
It is peculiar thataurifera, acutaand velata ,each have two forms 
differing in the same w,ay. Underside of bot.h wings much 
mottle,d with bro,vn scales, forming most y short transverse 
lines; the bro,vn border of fore 'ving ,videned before R3, 

Fig. 121.-Rhagastis vel.ata (WaJk.). 

sometimes almost extended to ba'sal area. Second segment 
of 'pal pus not narrower towards base, longer 'than broad but not 
so long as in aurifera, cavity of first segm'ent distinct. External 
row of :spines of first protarsal se,gment simple, or doubled only 
at base. Expanse: 0' 66-70 mm., ~ 74 mm. 

&. The large scales of the clasper stand in pairs; harpe as 
in acu,ta, rather more eurve,d. P,enis-sheath Uig. 120 A) 
symmetrical, boOth processes with several irregular rows of 
small teeth at proximal ,edge. Tenth sternite long, ,sides 
paraUel, apex obtusely rounded. 

Bab. E. HIMALAYAS (Sikkim; Bhut:an ; Assam). We 
ha ve bred the species jn the Khasi Hills, where the arva is 
,common ,at an elevation of about 5,000 feet, in well-wooded 
areas, from May to September. 

Egg.-Very pale yelJo\vish-green. 
Larva:-
1st iMtar Pale yellow when first hat'ched, after feeding 

head yellow, body green, horn· black, straight, of 'medium 
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length. 2nd instar. Head pale green, body pale bluish-green; 
horn of medium length, straight, black with base reddish, 
tip white; covered with small tubercles.. 3rd instar. Head 
and segments 2 and 3 green, rest of body pale bluish-green 
with short dark longitudinal stripes; a narrow dark green 
dorsal stripe from 2 to base of horn; a dorso-Iateral stripe 
pale yellow on 2 to 4, pale blue edged above with green from 
6 to base of horn; seven dark green oblique stripes; an 
ocellus on 5, which is swollen, pupil dark blue in which are one 
or t,vo white spots, edged broadly ,vith white and then narrowly 
with dark blue; horn long, curved slightly upwards, basal 
third red, middle third black, end third white, with black 
tubercles. 

4th instar. A green and a dark-coloured form. Green 
form: head and body bluish-green, body with short alternate 
pale and dark longitudinal stripes across the secondary 
rings; other stripes as in 3rd instar; ocellus with pupil 
dark blue in which are one large and several small white dots, 
this edged with green, the whole edged narrowly with white in 
front, yellow elsewhere; horn with basal two-thirds reddish, 
distal third white. In the dark-coloured form the head is 
reddish-brown, body a beautiful crimson; dorso-Iateral 
stripe pale crimson, ,vith a white dot above it on each secondary 
ring, and edged above with dark crimson; ocellus with 
pupil dark greenish-brown with white dots, edged narrowly 
with whit.e above, yellow elsewhere, the whole edged narrowly 
~th dark bro~~. 

5th ins tar . Surface of head dull. Body smooth, with a velvety 
texture; horn rather short, slightly down-curved, tapering 
evenly to a point; surface covered with small tubercles. 

Coloration.-Head pale brown. Body very dark brown 
above the dorso-Iateral stripe, pale brown below it, without 
the short longitudinal stripes of the earlier instars; a narrow 
black dorsal stripe on segments 2 to 4 and from 6 to base of 
horn; a pale yellowish-brown dorso-Iateral stripe frpm 2 to 
base of horn, broken by the ocellus; just below the upper 
edge of this stripe a round white dot on each secondary ring 
of segments 5 to 12; ocellus on 5 round, the large pupil dark 
brown edged narrowly with white behind and reddish-brown 
elsewhere, the whole edged narrowly with black; oblique 
stripes on 5 to 11 formed of brown reticulations. Horn dark 
brown; legs reddish. Spiracles pale brown edged with black. 
Length 70 mm.; breadth 11 mm.; horn 3 mm. 

Pupa.-Tongue-sheath not much projecting. Surface dull 
and slightly rugose. Cremaster wedge-shaped, the sides 
inclined slightly inwards~ the tip broadly rounded and bearing 
two conical, polished shafts, Widely separated and nearly 
parallel with each other, each shaft dividing near tip into 
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two short diverging arms; upper surface rugose, underside 
deeply concave; a dorso-Iateral spine near base. Colour of 
head, thorax and wing-case very dark brown, rest of body 
pale brown with numerous short longitudinal lines; spiracles 
black, cremaster brown, the shafts black. Length 50 mm. ; 
breadth 10 mm. 

Habits.-Food-plants: Arismma Mart.; Amorphophallus 
Bl., family Aroidere. The larva when in the later instars 
-often rests on the stem of the plant, low down among the 
surrounding herbage. The anterior segments are not so 
strongly retractile as in others of the genus. The colour 
becomes darker, with a greasy appearance, before pupation. 
The pupa is very sluggish and rigid, the only perceptible 
movement made when handled being a quivering which can be 
detect.ed by pressing gently on the bevels of the free abdominal 
segments. The moths visit flowers after dark, but we have not 
known them to come to light. There are probably several 
broods in the season, as the moths emerge about three weeks 
after pupation, except when the pupa is formed late in the 
,season. 

172. Rhagastis acuta (Walk.). (Fig. 120 B, genitalia). 
Zonilia acuta, Walker, 1856, p. 195 (Hindostan). 
Rhaga8ti8 acuta, Roths. & Jord., 1903, p. 794, pI. xiv, fig. 13 (~); 

Seitz, 1929, p. 568, t. 68 e. 
Oh83rocampa velata, Hampson (non Walk.), 1892, p. 91. 
Theretra spec., Dudgeon, 1898, p. 414, n. 137, c, a. (Sikkim; 

Bhutan; up to 4,000 ft.). 

Imago.-cr~. In colour resembling R. aurijel'a, the subdorsal 
tawny-ochreous stripe of the abdomen at least vestigial. 
Underside of thorax and abdomen buff, less white than in 
aurifera, the dis cal dot of fore wing smaller, the marginal 
area not joined to the basal one; marginal area of hind wing 
narrower, not so much dilated before R3. Two forms; in 
one the ochreous-buff band of the hind wing upperside is 
reduced, being often just indicated near anal angle; the 
fore wing has scarcely a yellow tint, and the underside of both 
wings is dull clayish-ochraceous with a tint of brick-red. 
In the other form the fore wing upperside has' here and there 
an olive-yellow tone; band of hind wing vestigial between 
SC2 and Ml, underside of both wings brighter reddish and 
ochreous. The marginal border of the underside of the fore 
wing often appears above in both forms. Second segment 
of palpus strongly narrowed towards base, triangular, entirely 
different from the segment of velata, aurifera etc.; cavity 
of first segment large. External row of spines of first protarsal 
segment doubled and trebled. Expanse: cr~ 66-72 mm. 
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~. Large scales of clasper (5 to 7) in two irregular row~r, 
a.ppearing as one row; harpe longer and more slender than 
in aUTifera. Penis-sheath (fig. 120 B) asymmetrical, ri8ht 
process long, multidentate at end, rather broad, somewhat 
hand-shaped, left process narrow, often very short. 

Bab. E. HIMALAYAS (Sikkim; Bhutan; Assam) and 
Penang. Early stages unkno,vn. 

173. Rhagastis aurifera aurifera (Butl.). (Fig. 120 C, genitalia; 
PI. ,rl, fig. 15, larva, fig. 16, pupa). 

Pergesa aurifera, Butler, 1875, p. 7 (Sikkim); id., 1881 B, p. 2, 
pI. lxxviii, fig. 4. .. 

Theretra aurifera, Dudgeon, 1898, p. 413 (Sikkim & Bhutan, up 
to 4,000 ft.). 

Rhagastis aU1'ijera, Roths. & Jord., 1903, p. 795, pl. xiv, fig. 7 (6'). 
RhagastiAJ aurijera Q.urljera, Seitz, 1929, p. 569, t. 68 e. 
Ch::erocampa velata, Hampson (non Walk.), 1892, p. 91. 

11nago.-c!~. Metanotum with black mesial dot. Abdomen 
with a distinct ochre-buff lateral stripe from segments 4 to 
7, the stripe often extending basad to 3. Wings more elongate 
than in velata and acuta. Underside of abdomen and meso
metasternum creamy-white; fore wing ,vith marginal area 
joined to basal area by a streak behind R2, the row of dots 
of the same wing heavy. In some individuals disc of fore wing 
upperside buffish distally near apex of wing and posterior 
angle, and the bro,Vll marginal area of the underside becomes 
also clearly marked above. Cavity of first segment of palpus 
distinct; second segment broadest at base, longer than broad. 
Black apical scaling of antenna extending over 10 and more 
segments. External row of spines of first protarsal segment 
double. Expanse ~ &~, 70-84 mm. 

For detail of penis-sheath see fig. 120 C. 
Bab. E. HIl\fALAYAS (Sikkim; Bhutan; Assam). We 

have bred the subspecies in the Khasi Hills, where the larvre 
are common at an elevation of about 5,000 feet, in forest 
country ,vith heavy rainfall. 

Egg.-Greel1 when first laid, yello,v before hatching. 
Larva ;-
1st instaTe Pale yellow ,vith a short straight black horn; 

after feeding median segments green. 2nd instar. Head yellow, 
body green; an ocellus on segment 5 black edged with white ; 
horn black with red base. 3rd instar. Head green, body 
bluish-green; a white dorso-Iateral stripe on 2 to 4; ocellus 
,vith pupil dark blue in front, green behind, edged broadly 
with white and narrowly with black; seven white oblique stripes 
forming a ,vaved line. 4th instar. Head and segments 2 and 3 
dark green, rest of body bluish-green; a dark green dorsal 
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stripe; a narrow dorso-Iateral stripe on 2 to 4; the ocellus 
with some white dots in the green portion of the pupil, the pupil 
edged narrowly with first white and then green; oblique 
stripes on 6 to 10, pale blue crossed by short dark blue lines; 
horn of medium length, somewhat square in cross-section, 
straight to near tip, then bent do,vnwards, hardly tapering, 
upper surface dark purple, lower surface brown. 

5th instar. Shape similar to that of larvre of the genus 
Theretra, with segment 5 considerably swollen. Head smooth 
and moderately shining. Body smooth and dull. Horn 
held at an angle of about 45° to body, of medium length, 
somewhat flattened laterally, tapering gently to a slightly 
bulbous tip, tip bent slightly downwards; surface dull and 
Bmooth except for small round tubercles on the dorsal surface. 

Coloration.-Head and segments 2 t.o 5 pale sap-green, 
~est of body pale yello,v dorsally, becollling pale blue dorso
laterally and pale grass-green dotted ,vith darker green laterally 
and ventrally; a very narrow, dark green dorsal stripe, dis
appearing in the middle of eaeh segnlent, frolll 2 to base of 
horn; a narrow white dorso-Iateral stripe on 2 to 4; a large 
ova] ocellus on 5, the front edge encroaching on t.o 4, long 
axis inclined back,vards and slightly up,vards, pupil dark 
blue in front, sap-green behind, the green containing one large 
and several small ,,'hite spots, the pupil edged broadly below, 
narrowly elsewhere "rith pure ,vhite, this again edged narrowly 
with sap-green; a bright yellow patch on dorsum between 
the ocelli, and running for,vard on to 4; broad, pale chalky
bluish oblique stripes on 6 to 10, that on 10 running through 
the spiracle on that segment and crossing II and 12 to base 
of horn, all edged above with sap-green; a dorso-Iateral 
lunule formed of pale bluish spots ringed ,vith dark green on 
6 to 10, the lunules curved convexedly dorsad and forming 
backward extensions to the upper edges of the oblique stripes. 
Horn reddish-purple, the tubercles black; legs pink. Spiracles 
white edged ,,,ith dark green. Length 85 mm.; breadth 
11 mm.; horn 5 mm. 

Pupa.-Tongue-sheath projecting considerably in front of 
head, semicircular in side-view; head ,vith frons sloping 
steeply down,vards, and between it and upper edge of base of 
tongue-case there is a sharp transverse dorsal ridge; from 
the lower edge of the tongue-case the ventral surface is concave 
to the middle of wing-case, then convex to tip of wing-case,. 
the curves being Ulore strongly developed than in others of 
the genus. Surface dull, tongue-sheath coarsely rugose, 
veins of wings and legs prominent and set ,vith tubercles; 
rest of body smooth. Spiracles white ,vith a broad black 
band across the middle. Crenlaster triangular, upper surface 
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rugose, underside deeply hollowed, ending in two cylindrical 
shafts, each of which branches into two spines; two or three 
double-pointed spines on lateral edge of cremaster near ttp. 
Colour of head, thorax and wing-case dark brown speckled 
and streaked ,vith black, especially on dorsum; abdomen 
pale bro,vn dorsally and ventrally, sides black with large, 
irregular, white patches round the spiracles; wing-case 
separated from abdomen by a conspicuous white line from 
base to near tip; bevels of free abdonlinal segments pink. 
Length 50 mm. ; breadth 10 mm. 

Habits.-Food-plants: Vitis Linn., family Ampelidem ; 
Amorphophallus Bl., family Aroideoo. Anterior segments of 
larva more retractile than in velata. The larva, ,vhen alarmed, 
adopts the snake-like attitude of Theretra larvffi, retracting the 
head and anterior segments into the s,V'ollen segment 5, and 
waving the head and anterior segments froln side to side. 
The pupa ,vhen handled moves the abdominal segments freely. 
We have not seen the moth in its natural state. There appear' 
to be several broods in the year. 

174. Rhagastis confusa Roths. & Jord. (Fig. 120D, genitalia; 
Pl. VI, fig. 19, larva; PI. XV, figs. 9, 10, larva). 

Rhagastl:S conjusa, Roths. & Jord., 1903, p. 795, pI. xiv, fig. 12 (d') 
(Khasia Hills); Seitz, 1929; p. 569, t. 68 e; Scott 1931, pl. iii, 
fig. 1 (larva). 

Theretra velata var. albomarginata, Hampson (non Roths.), 1900,. 
p. 39, pI. B, fig. 4. 

Imago.-~~. Head and thorax brown ,vith a sharply 
defined ,,·hitish-pink lateral band, 'w'hich is shaded with 
brown near base of fore "ring. Metanotum \vith indistinct 
black mesial dot. No tawny-ochreous subdorsal stripe on 
abdomen. Wings broader than in aurifera. Fore wing as 
in aurijera, but darker in tint, costal margin pale; fringe 
of hind margin white in middle, continuous "rith the pinkish
white, longitudinal, subbasal line indicated in a~trifera and 
other species. Hind wing: pale band more pinkish and broader 
than in aurifera. Underside: middle of sterna and abdomen 
buff-pink, dusted with a few black scales. Fore 'ving: anterior 
half of cell reddish, not brownish-black, of the same colour 
as the disc; the brown discal band just outside the basal 
area absent or only vestigial at costal margin of fore and hind 
wing; the discal dots as large as in aurijera; marginal band 
of fore wing and the stripe connecting it with basal area less 
prominent than in aurifera. Palpus as in aurifera. External 
row of spines of first protarsal segment double only at base .. 
Expanse : ~ 84 mm., ~ 90 mm. 
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d-. Penis-sheath (fig. 120 D) differing from that of -aurifera 
in being more asymmetrical, and in the right process being 
broader and having teeth along the proximal and apical 
edges. 

Bab. Wand E. HIMALAYAS (Mussooree ; Sikkim; Assam). 
We have bred the species in Mussooree in the W Himalayas at 
an elevation of 7,000 feet, and in the Khasi Hills at 5,000 feet. 
The larvre are rather rare, and are found only in densely 
wooded areas with a heavy rainfall. 

Larva:-
Final instar. Very similar to that of aurifera; horn tapering 

evenly to a point, sides not flattened. Surface as in aurifera. 
Coloration .. -Head and segments 2 to 5 green with a yellowish 

tinge on dorsum, rest of body very pale bluish, nearly white; 
a narrow green dorsal stripe from 2 to base of horn; a broader 
white dorso-lateral stripe from 3 to base of horn, broken by 
the ocellus on 5, and on 6 to 10 broken before the hind margin 
of each segment, curved con vexedly dorsad and edged above 
with green, from 11 running straight across 12 to base of horn ; 
ocellus on 5 longitudinally elongate-oval, pupil elongate-oval, 
deep blue in front, sap-green behind, the green part bearing 
two or three large white dots placed longitudinally; the pupil 
edged broadly above, less broadly elsewhere, 'With white, 
the whole edged narrowly with sap-green; front edge of 
ocellus encroaching on to 4; broad, pale blue oblique stripes 
on 6 to 10 running into the dorso-Iateral stripe above. Horn 
purple; legs pink. Spiracles whitish with a brown patch 
on each side of the central slit, and a narrow da,rk green rim. 
Length 90 mm.; breadth 11 mm.; horn 7 rom. 

Pupa.-Very similar to that of aurifera. 
Habits.-Food-plants: Vitis Linn., family Ampelidere. 

175 a. Rhagastis lunata sikhimensis Roths. & Jord. 
Rhagastis lunata sikhimensis, Roths. & J ord., 1903, p. 797 (Sik

kim); Seitz, 1929, p. 569. 

Imago.-3. Differs from R.l.lunata in the follo,ving respects: 
metanotum ,vithout reddish-tawny spot; lateral stripe 
of abdomen less red. Wings broader; pale band of hind wing 
,vith six bro,vn dots, the last upon M2 distinct, fringe without 
white scales bet,veen Rl and M2. Underside of wings more 
distinctly ochreous distally, the brownish-black basal area 
of fore wing just entering cell, continuous with the black discal 
dash situated between R2 and R3. 

Left process of penis-sheath longer and more hand-shaped 
than in R. l. lunata. 

Bab. E. HIMALAYAS (Sikkim). One ~ in Tring Museum, 
~ and early stages unknown. 
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175 b. Rhagastis lunata lunata (Roths.). (Fig. 120 E, genitalia). 
Ohrerocampa lunata, Roths., 1900, p. 274 (Khasia Hills). 
Rhaga8tis lunata lunata, Roths. & J ord., 1903, p. 797, p}f- vi, 

fig. 8 (~); Seitz, 1929, p. 569, t. 47 h. 

I mago.-6. Metanotum with a black mesial dot and a reddish
tawny lateral spot; sides of abdomen with a broad blackish 
stripe, broadest and most distinct at base, dorsally bordered 
on segments 3 to 7 by a rufous-red stripe. Fore wing with 
·a single white submarginal line, which consists of half-moons, 
the horns of ,vhich point discad. Hind ,ving ,vith a sharply 
defined buff band, reaching to S02, indented at R2, with 
four bro,vn dots, the last two, on M2 and Ml, touching the 
black basal area or fused with it; fringe with white scales 
at least between Ml and M2, besides the ,vhite scaling at anal 
.angle. Underside pinkish-red, the black basal area of fore 
wing reduced to a streak or patch behind cell, not entering 
ceJI; wings showing distally traces of the ochreous ground
-colour. Second segment of pal pus not narrowed towards base; 
cavity of first segment distinct but not large. External 
row of spines of first protarsal segment simple or irregularly 
·doubled at base. Antenna longer and thicker than in velata, 
acuta etc., the black apical scaling confined to the last two to 
six segments. Expanse: ~~ 72-86 mm. 

Harpe nearly as in olivacea. Penis-sheath (fig. 120 E) also 
as in that species, but the left process reduced to a few teeth. 

Bab. Khasi Hills. Rare; the ~ and early stages unknown. 

176. Rhagastis olivacea (Moore). (Fig. 120 F, genitalia; fig. 122, 
imago; PI. VI, fig 17!, larva, fig. 18, pupa; PI. XV, fig. 7, 
la.rva). 

Perge-sa olivacea, Moore, ] 872, p. 566 (Simla). 
Oha3rocampa olivacea, Hampson, 1892, p. 91. 
Rhaga8tis olivacea, Roths. & J ord., 1903, p. 797; Mell, 1922, 

p. 324, pI. xii, figs. 23-27 (larva), pl. xiv, figs. 31, 32, pI. xL~, 
figs. 29, 30 (pupa), pI. xxxii, fig. 10 (~); Seitz, 1929, p. 569, 
t. 68 e. 

Theretra sp., Dudgeon, 1898, p. 413, n. 137, B, a (Sikkim and 
Bhutan, 3,000 ft.). 

I mago.-cr~. Head, body and fore wing of a peculiar greenish
.yellow colour. Fore ,ving with a round black stigma, 
a white submarginal line consisting of more or less straight 
bars, preceded by another white l~e, which is broadened 
from tip of wing to R2, and then luniform between the veins; 
discallines reddish-tawny, antemedian lines obscure, olivaceous. 
Hind wing smoky-black; a diffuse ferruginous submarginal 
band. Underside orange-ochraceous, the three discal lines 
distinct on both wings, except the second, which is often barely 
vestigial. Expanse: 6 72-78 mm., ~ 92 mm. 
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Structurally nearly the same as glorio8a; harpe shorter
and stouter, right process ofpenis-s eath (fig. 120 F) more 
curved, left process longer and more slender. 

Bah. Wand E. HIMALAYAS ,an1d BURMA, and 8,. China. 
We have bred the species in several localities :in the Wand 
E ,. Himalayas, where the larva is common ,at an elevation of 
from ,5,000 to 7,000 feet in' forests with heavy rainfall. 

Egg.- Pale green. . 
Larva: 
1st instar. Pale yellowis,h-green, with a long, straight, 

black horn. ,2nd imtar. Head ,and segments 2 to 4 green, 
rest of body green dotted with ,vhite; a pale dorso- ateral 
Istr·pe on 2 to 4; an ocellus on 5, blue edged with yellow; 
seven pale oblique strip'~s; horn straight, base reddish, 
tip black. 3rd instar. A narro,Y dark dorsal stripe; ocellus 
with pupil blue in front, green dot ted ,vit.h ,vhite behind, the 

Fig. 122.~Rhagast"i8 Q[it;aeea (Moore). 

whole edged narro,vly with white in front, yellow behind;. 
oblique stripes ,vllite, horn orange. 4th instar. Little change,. 
but the oblique stripes bluish. 

5t,h ins tar : Shape· as in others of the genus, segment 5 
considerably swollen. Head moder.ately shining and smooth. 
Body dull and smooth ; horn of medium length, stout at base,. 
tapering gently and evenly to a blunt point, gent y down
curved; surface dull and covered with small tubercles. 

Green form (PI. VI, fig. 17) : head ,and body bright gra,ss-gre1en, 
body "rith sbort, dark green longitudinal stripes across the 
secondary rings, more numerous on segmehts 6 to 11 than on 
the r,emaining segm,ents; a narrow, d,ark green dorsal 1stripe 
from 2 to base of horn, broken in the middle of each segment; 
a,vhite dorso-Iateral stripe from" 2 to the .middle of 4, formed 
of coales1cing ,vhite dots increasing in siz,e ba,ck,var,ds; ,a lar.ge 
·rregular-rounded ocellus on 5, encroaching on to 4, the large-

'I d bI· fi · t beh" ·d· "th . . b ' pUpL eep . _ ue m ron ,sap green __ ln , .. e green part ear ... 
ing some large whIte dots, the pupil ,ed,ged broadly with pale 
ochreous above, pale blue in front and " ,hite behind, the whole 
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-edged very narrowly with black; oblique stripes on 5 to 10, 
that on 5 formed of a series of round white spots, one on each 
-of the last three secondary rings and extending on to ~he 
first t'vo rings of 7, the first very small, others increasing in 
.size back,vards; those on 6 to 9 broad, white, on the last 
-secondary ring of each segment broken by a transverse green 
line into a transverse, oval spot, and extending as smaller 
white spots edged with dark green on to the anterior two 
-or three rings of the segment behind; that on 10 running 
across II and 12 to base of horn, ,vhite edged above and 
below with dark green. Horn reddish-bro"rn or purplish, 
the tubercles bro,vn; legs red. Spiracles yellow edged with 
green. 

In t.he dark-coloured form the green colour is replaced 
by a rich brown, markings the same as in the green form. 
Length 90 mm. ; breadth 14 mm.; horn 8 mm. 

Pupa.-Very similar to that of aurifera in shape and surface; 
tongue-sheath radially striate. Cremaster triangular, tip 
with t'vo sharply pointed polished shafts, each ,vith a short 
spine projecting outwards from near its base; upper surface 
rugose, lower deeply grooved. Tongue-sheath brownish-red ; 
head, thorax and wing-case dark brown in dorsal area, brownish
red ,vith dark brown streaks and lines elsewhere; lines of 
brown tubercles along veins of wing-case; wing-case separated 
from abdomen by a soiled whitish line, not so conspicuous as in 
aur-ifera; abdomen yello,vish-bro,vn, the sides with numerous 
short blackish longitudinal lines; spiracles black, those on 
6 and 7 lying on small black patches round which the line 
dividing wing-case fronl abdomen runs; the others lying on 
.small ,vhitish patches; cremaster dark brown. Length 55 mm. ; 
breadth 10 mm. 

FelIo,ves Manson, in " Rare and little known Sphingidre," 
·Journ. Bombay Nat. Hist. Soc. xxvii, 1921, p. 753, describes 
a larva and pupa which he states to be those of R. olivacea, 
but his description of the larva agrees with that of R. albo
marginatus albomarginatus, and he must have confused the 
two species, especially as he gives the food-plants as Vitis 
vinifera Linn. and Hydrangea Linn., the former being the 
food-plant of aurifera and con/usa and the latter of a. albo
ma1"ginatu8. 

Habits.-Food-plants: usually Impatiens Linn., family 
Geraniacere, but also feeds on plants of the family Aroidere . 
.. Anterior segments of larva strongly retractile; the dorsum 
becomes suffused with greyish (in the green form) and all the 
markings darker before pupation. Other habits the same as 
those of aurifera. Eggs and larvre may be found from May to 
October, and there are probably several broods in the season. 
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177. Rhagastis gloriosa (ButI.). 
Pergesa gloriosa, Butler, 1875, p. 246 (Darjiling); id., 1877 A,. 

p. 549, pI. xcii, fig. 3; id., 1881 B, p. 3, pI. lxxviii, fig. 6. 
Ohrerocampa gloriosa, Hampson, 1892, p. 91. 
Rhagastis gloriosa, Roths. & J ord., 1903, p. 798; Seitz, 1929, 
p. 569, t. 47 g. 

lmago.-3~. Head, and thorax and abdomen mesially,. 
olive-green; antenna, palpus and sides of thorax: and abdomen 
crimson. Fore wing olive-green; costa, antemedian, median, 
postmedian and submarginal maculate irregular bands. 
crimson; outer margin darker olive; a marginal pale pink 
line; cilia crimson; a black speck at end of cell. Hind wing 
smoky-black suffused with blood-red towards outer margin. 
Underside of palpus, head, body and wings rosy-red, fore wing 
with a black patch towards base; both wings with three 
transverse waved lines. Second segment of palpus not· 
narrowed towards base; cavity of first segment distinct. 
First protarsal segment with a simple external row of spines .. 
Expanse: 3 82-86 mm., ~ 92 mm. 

3. Tenth tergite feebly dilated at apex, ,vhich shows traces 
of a sinus; sternite narrow, obtusely pointed. Clasper
with about six very large scales; harpe slender, horizontal,. 
slightly spatulate in dorsal view, feebly curved at end. Penis
sheath resembling that of olivacea, the left process broad and 
short. 

Bab. E. HIMALAYAS (Sikkim; Bhutan; Khasi Hills) .. 
Rare; the early stages unknown. 

178. Rhagastis albomarginatus albomarginatus (Roths.). 
(Fig. 120 G, H, genitalia; PI. VII, figs. 1, 2, larva~ 
fig. 3, pupa; PI. XII, fig. 9, imago; PI. XV, fig. 11, 
-larva). 

Metopsilus alb(}marginatus, Roths., 1894 A, p. 78 (Khasia Hills). 
RhagastiB albornarginatus albornarginatus, Roths. & J ord., 1903,. 

p. 798, pl. xiv, fig. 8 (~); Seitz, 1929, p. 569, t. 47 e; Scott, 
1931, pI. i, fig. 2 (~), pI. ii, fig. 7 (larva). 

Ohrerocampa velata, Hampson (non Walker 1866), 1898, p. 453. 
Rhaga8tis olivacea, Manson (non Moore), 1921, p. 753 (larva). 

Imago.-3~. Head and thorax dark brown; a pale pink 
lateral stripe from palpus to end of thorax; metanotum. 
with a black mesial spot and a conspicuous tawny subdorsal 
patch; abdomen paler brown on dorsum shading to yellowish 
on sides; a pair of black dots on the dorsum of each segment. 
Costal edge of fore wing creamy-white, at least partly; base 
dark olive-brown, median area greyish, turning to olive-green 
near apex; an irregular pink patch near anal angle and 
a black spot on inner margin near anal angle; a pink marginal 
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band speckled with black; the inner edge not sharply defined ; 
a large black stigma and large brown dots beyond cell. Hind 
wing blackish, the distal halves of the veins and an ill-de:fi.wed 
patch near anal angle ochreous. Underside: the dots beyond 
cell of fore wing large. Hind wing with a conspicuous stigma. 

Antennal scaling pinkish-white, not bro'W1l or black on 
anterior side from near base to near hook as it is in the 
preceding species, the black distal patch rather long; basal 
cilia slightly prolonged in ~. Second segment of palpus 
not narrowed to base; cavity of first distinct. External 
row of spines of first protarsal segment simple, with or without 
a very few additional spines at the base. Expanse: &' 76-
86 mm., ~ 87 mm. 

&'. Clasper very broadly rounded at end; process of harpe 
slender (fig. 120 G). Penis-sheath (fig. 120 H) with a short 
paucidentate right process, and a more proximal left process 
dentate at the proximal and apical edges and bearing also one 
or t,vo teeth at distal edge, the right process or both sometimes 
absent. 
H~b. E. HIMALAYAS (Sikkim; Khasi Hills). We have bred 

the subspecies in the Khasi Hills at an elevation of about 
0,000 feet. Larvre and moths are extremely common in the 
station of Shillong, but we did not find any away from the 
station itself. 

Egg.-Pale yellowish. 
Larva:-
1st instaTe Pale honey-yellow, with a short straight black 

horn; surface of body very smooth and shining. 2nd instar. 
Head pale blue; body green, with a shining and translucent 
appearance; segment 5 tumid; an ocellus on 5 black edged 
with white; horn pale blue. 3rd instar. Body dotted with 
yellow; a dorso-Iateral and a subspiracular stripe on 2 to 4, 
and oblique stripes on 6 to 11, pale blue; an ocellus on 5, 
which is very tumid, pupil pale blue edged broadly with white 
and narrowly with black; ocellus s4ining and conical; horn 
dark blue. 4th instaTe A dark blue dorsal stripe; horn down
curved, smooth and shining, clubbed at the tip. 

5th instaTe Shape the same as others of the genus. Head 
dull and smooth. Body shining as though enamelled, in
cluding the ocelli and horn. Horn of medium length, thick 
at base, proximal half tapering sharply, then cylindrical to 
near the slightly bulbous tip, bent slightly downwards in the 
middle. 

Coloration.-Head pale blue. Body pale yellowish in dorsal 
area, lateral area pale grass-green or bluish-green with a number 
of short, longitudinal, dark green lines across the secondary 
rings, turning to bluish dots below the spiracles and on venter ; 
a narrow, broken, dark green dorsal stripe from 2 to base of 
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horn; a broad, pale blue or whitish dorso-Iateral stripe 
on 2 to 4; a similar subspiracular stripe on 2 to 4, meeting 
at a sharp angle the lower end of the oblique stripe on 5 ; 
ocellus on 5 round or obliquely oval, conical in shape, the small 
pupil, at the apex of the cone, deep blue; it is edged broadly 
with very pale blue, this again edged broadly with white, 
the whole edged narrowly with black; broad pale blue oblique 
stripes on 5 to 12, each running through the spiracle and 
forwards on to the segment in front and back 'on to the segment 
behind, that on 11 running across 12 to base of horn, that on 
12 narrower than the rest and stopping just behind the spiracle. 
Horn dark blue \vith a series of darker blue, narrow rings 
from near base to tip; legs, prolegs, anal flap and claspers 
pale blue. Spiracles ochreous. Length up to 100 mm.; 
breadth up to 15 mm.; horn 8 mm. 

There is no dark-coloured form, though some individuals 
are of a darker shade of green than others. 

Pupa.-Tongue-sheath more prominent ventrad than frontad. 
Surface dull and smooth except for rounded tubercles on 
veins of wing-case and legs. Cremaster triangular, ending 
in two shafts which are broad and coalescing at base, each 
shaft ending in a \veak incurved spine and a longer, stronger 
outcurved spine; there is a dorso-Iateral spine near base of 
cremaster and anot,her about half-way bet,veen base and tip, 
each ending in two minute hooks; upper surface of cremaster 
shagreened, lo,ver surface deeply longitudinally grooved. 
Head, thorax alld wing-case pale brown, darker on dorsum; 
the tubercles on legs and veins dark bro,vn; abdolnen ochreous 
,vith paler patches above and below the spiracles, \vhich are 
dark brown; bevels of free abdominal segments reddish; 
shaft and spines of cremaster black. Length 55 mm.; 
breadth 11 mm.; cremaster 3 mm. 

Habits.-Food-plant: Hydrangea J..Iinn., family Saxifragacere. 
The subspecies bred by Mell in S. China I feeds on Dichroa 
.febriJuga Lour., of the saIl?-e family, so it is probable that plants 
of this family are always chosen for the food of the various 
subspecies. The larvre are very voracious feeders, and being 
·extremely common in Shil10ng hydrangea-bushes there are 
frequently stripped of all t.heir leaves. One bush which we 
kept under observation was so stripped three times in one 
season, eggs being laid on the fresh shoots as soon as they 
appeared. Every season immense numbers of larvre are 
destroyed by gardeners and numbers by ants, ,vhen, having 
stripped one bush they are compelled to come to the ground 
to seek other food. In spite of this annual destruction we 
have not noticed any diminution in the nlunbers of the larvre 
during a period of ten years. They appear to be singularly 
immune from attacks by parasitic wasps and flies. When 
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alarmed the anterior segments are strongly retracted into 5, 
which is then very swollen. The bright colouring, the shining 
enamel-like surface and the protruding conical ocelli, looking 
like a pair of staring eyes, give the larva a very striking 
appearance. The mot.hs visit flo,vers after dark, and are 
also attracted by light. There are several broods in the 
season. 

Genus CECHENENA Rothschild & Jordan. (Fig. 123). 
Roths. & Jord., 1903, p. 799. 

Genotype: helops (Walk.). 
lmago.-" ~~. Second segments of pal pi divergent, narrower 

in side-view than first segment, not covering base of tongue, 
the apical tuft of inner surface small, the naked space longer 
than broad. 

"There are three types of development in this genus7 

which perhaps represent each a separate genus. 
"a. Abdomen and fore wing striped, the external stripes 

of the latter converging apicad; bristles of comb of mid
tarsus numerous and long; first segment of hind tarsus as 

M. 
& (I aa 

N. o. J. K. 

B. c. 

~. 
E.~ dd~ 

F. G. H. 

Fig. 123.-Oechenena Roths. & Jord. Genitalia. 
A, O. regrota (But!.), harpe; B, penis-sheath, dorsal side; C, peni'!J.sheath~ 

right side; D, penis-sheath, left side. E, O. helop8 (Walk.), harpe ;. 
F, penis-sheath, dorsal side; G, penis-sheath, right side; H, penis
sheath, left side. I, O. minor (But!.), harpe; J, penis-sheath, right 
side; K, penis-sheath, left side. L, C. lineosa (Walk.), harpe; M) 
penis-sheath, dorsal side; N, penis-sheath, right side; O,~penis
sheath, left side. 

VOL. V. 2 I 
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long as tibia and as segments 2 to 5. :Mid-tibial spurs equal, 
outer one often longer than inner. Here belong lineosa, 
minor and pollux. 

"b. Abdomen without lines; markings of fore wing trans
verse; brist1es of comb of mid-tarsus rather short and stout, 
less numerous; first segment of hind tarsus as before; antenna 
of ~ incrassate distally. Mid-tibial spurs unequal. Resembles 
Rhagastis gloriosa in the style of coloration and in shape. 
One species: mirabilis. 

"c. Eye large; antenna not incrassate distally in either 
sex; spines of comb of mid- and hind tarsus long, thin and 
numerous; first segment of hind tarsus as long as segments 2 
to 4 only, shorter than tibia; prothorax long, mesothorax: 
also projecting more than usually beyond the fore wing, 
stout. It reminds one by the robustness of the body 
of Pholus and Rhagastis gloriosa. Two species: helops and 
l£grota" (Roths. & Jord., 1903, p. 799). 

Egg.-Green or pale ivory-colour. 
Larva.-Similar to Theretra and Rhagastis in shape, seg

ments 4 and 5 somewhat dilated ventro-Iaterally except in 
O. mirabilis; horn down-curved or bent sharply down"rards, 
laterally flattened except in mirabilis; an oval ocellus on 
segment 5, the surface shining as though enamelled; pale 
subdorsal spot or spots on 6 to 11; when full-fed a dark
coloured form only except in mirabilis, which has also a green 
form. 

Pupa (of O. minor, O. l. lineosa and O. l. scotti).-Tongue
sheath projecting considerably frontad, edge of sheath flattened 
and wider than the sides. Tongue reaching tip of wing-case. 
Surface dull, veins of wings set \vith pointed tubercles. 
Cremaster triangular, tip truncate, a long straight spine at 
each lateral angle and one or two dorso-Iateral spines; colour 
bro'\\~ with darker and paler markings. 

Habits.-Food-plants: Amp eli de re, Ternstrremiacere and 
Aroidere. The moths rest with the wings held nearly horizontal. 
Flight very s,vift. 

Bab. Oriental Region. Six Indian species and subspecies. 

Key to the Species. 

Imagines. 
I. Fore wing upperside with seven or eight 

almost straight lines in outer half, abdo
men striped above 2. 

Fore wing upperside without these lines, 
abdomen not striped above . . . . . .. 4. 

2. Mesonotum without a pale mesial band, 
fore wing with seven lines (inclusive of 
the feebly marked submarginal one) 

Mesonotum with a pale mesial band • 

{p.487. 
O. m. minor (Butl.), 
3. 
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11. Fore wing green with eight. lines, thore 
being an additional line between lines 
6 and 7 ........ . .. . 

Fore wing pinkish buff-grey, basal half 
below stigma rosy-pink; the luedian lines 
heavy, the others faint and ill-defined . 

4. Fore 'ving upperside ,vith a broad sub
basal umber- or mUffiluy-brown band or 
patch . 

Fore wing without that band . 
5. Fore \ving uppers ide dark green in basal 

area like thorax, underside red. ... 
Fore wing upperside clayish with a black 

spot near base 

Larva3. 
1. Horn rather short, slightly down-curved, 

483 

[p.490. 
o. l. lineo8a (WaIk.), 

[p.489. 
O. I. 8cotti Roths., 

[p.486. 
O. h. helop8 (Walk.), 
5. 

[po 483. 
O. mirabilis (But!.), 

[p.485. 
O. regrota (But!.), 

tapering evenly to near tip, where it [po 484. 
abruptly narrows to a blunt point. O. n~irabilis (Butl.), 

Horn of medium length, flattened laterally. 2. [po 487. 
2. Horn tapering evenly to a blunt point. .. O. In. minor (Butl.), 

Horn first increasing in depth, then de_{ [p.491. 
creasing; in dorsal view first increasing O. I. lineosa (Walk.), 
in breadth, then decreasing to near the [p.489. 
slightly bulbous tip O. I. scotti Roths., 

Pupm. 488 p. . 
Cremaster with a dorso-Iateral ~pine near base. O. m. 1ninor (Butl.), 

{ 

[p.492. 
-Cremaster with two dorso-lateral spines near O. I. lineosa (WaIk.), 

tip [po 489. 
O. I . .scotti Roths., 

179. Cechenena mirabilis (ButI.). (PI. XV, 'fig. 13, larva). 
Chrerocan~pa 'Inirabilia, Butler, 1875, p. 248 (N.W. Himalayas) ; 

id., 1877 A, p. 554, pI. xcii, fig. 1; Hampson, 1892, p. 93. 
Oechenena "nLirabiIis, Roths. & J ord., 1903, p. 800; Seitz, 1929, 

p. 570, t. 68 b. 

Imago.-o~. Head, thorax and first two segments of 
abdomen olive-green; sides of head and thorax ,vhite; 
tegula ,vith a long pale pink apical fringe; distal segments 
of abdomen ruddy-bro,vn. Fore \ving olive-green, base 
darker; a dark green antemedian ,vaved line and post
median curved line; a dark speck at end of cell. Hind 
wing ruddy-brown ,vith traces of a submarginal line. 
Underside: fore \ving bro,V11 at base and outer margin, post
median area pink; an oblique postmedian brown line; hind 
'ving pink, outer margin bro,VIl; a median curved brown line. 
Antenna incrassate distally in~. External ro,v of spines on 
first protarsal segment double at base; short spur of mid
tibia shorter than in the following species, spines of comb 
of Inid-tarsus stout and rather short, those of comb of hind 
tarsus very little prolonged. Expanse; d' ~ 80-94 mm. 

212 
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is. Tenth abdominal segment of the ordinary form as in 
Rhagastis velata etc. Process of harpe much longer than ~n 
R. a. albomarginatus but of the same shape. Penis-sheath 
resembling that of R. l. lunata, the right process rather long, 
the left short and paucidentate. The number of large scales 
on clasper larger than in R. velata an dallies. 

Bab. W HIMALAYAS (Simla). We have bred the species 
in Simla, ,vhere the larvre are rather rare at an elevation of 
about 7,000 feet in forests ,,,ith nledium rainfall. 

Egg.-Bright green in colour. 
Larva:-
1st insiar. Head and body pale yello,v, horn of medium 

length, straight, black. 2nd instar. Head distinctly bilobed; 
body rather thick for its length, segments 4 and 5 slightly 
tumid; horn of medium length, thick at base and evenly 
ta,pering, slightly up-curved; head green, body bluish-green 
with a transverse 1'0'Y of ,vhitish dots along each secondary 
ring, the dots larger behind 5; an indistinct narrOl\r dorsal 
stripe on 2 to 4; an ocellus on 5, oval and oblique, very pale 
yello,Y edged narrowly with black except at the upper end; 
horn ,vith basal half crimson. rest black ,vith a ,vhite tip. 
3rd instar. Head degraded orange covered ,vith paler tubercles; 
body greenish-brown in dorsal area, dull crimson in lateral 
area, dotted with white, these dots turning to a triangular 
patch of large ,vhite spots above the spiracles of 6 to 11, 
the apex of the triangle dorsad; a white subdorsal spot near 
the front nlargin of each of these segments; ocellus "rith 
pupil bright yellow ,vith a brownish spot inside it touching 
the nliddle of its front edge and shading into the yellow, 
the pupil edged narro,vly ,vit.h blue, then more broadly with 
very dark blue; horn thick at base, tapering first sharply 
then more gently, up-curved. 4tl~ instate Head pale green; 
segments 2 to 5 of bod~y pale yello"rish-browl1 in dorsal area, 
degraded pale green dotted ,vith.paler green in lateral area, with 
a narrow dark dorsal stripe and a yellowish subdorsal stripe; 
rest of body dull crinlson, ,vith ,vhite dots and spot.s as in the 
3rd instar; ocellus as in 3rd instar; horn ,vith basal two
thirds crimson, then black with the tip translucent white. 

5th instar. Shape as in the genus Rhagastis. Head dull, 
covered ,vith small round tubercles. Body smooth and dull 
'except for the ocellus, which is shining a.s though enamelled ; 
horn short or of medium length, slightly do,vn-curved, tapering 
evenly to near the tip, where it abruptly narro,ys to a blunt 
point; surface dull, covered sparsely ,yith shining pointed 
tubercles directed distad, except on the extrenle tip. 

Green f01'111: head dark green, eyes brown. Body: seg
ment 2 green, 3 and 4 pale yello""l'in dorsal area, green in lateral 
area: dorsunl of 5 yellowish-green, pale yellow between the 
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ocelli, lateral area bright green; rest of body very pale green 
,vith short stripes across the secondary rings, alternately 
very pa.}e blue and very dark green; two large subdol:eal 
pale blue spots on each segment from 6 to 11; a narrow 
clark green dorsal stripe from front margin of 3 to near base 
of horn; an ill-defined pale green dorso-Iateral stripe on 3 and 
4; ocellus on 5 rather small, oval, the long axis inclined 
back,vards and up"rards at an angle of about 30°, lower front 
part of pupil very deep blue, upper hind part yellow, the 
pupil edged above and belo,y with dark olive-green dotted 
with pale yello,v, the ,vhole edged narrowly with white and 
then dark green; broad ill-defined very pale blue zigzag 
dorso-Iateral stripe from 6 to base of horn, edged above with 
short dark green stripes. Horn pale yello\y \vith self-coloured 
tubercles, the extreme tip black; legs flesh-colour. Spiracles 
ochreous ,vith a dark green rim. 

In the dark-coloured form the head is brown, seglnent 2 
degraded yello,vish-bro,vn, 3 to 5 muddy-brown, dorsum pale 
ochreous; a greenish-ochreous dorso-Iateral stripe, edged 
above \vith dark bro,vn, from 3 to ocellus; subdorsal spots as 
in the green form; ocellus with lo"rer front part of pupil dark 
blue, upper hind part bro,vn spotted ,vith yello\v, pupil 
edged narro,vly ,vith pale blue in front, more widely with white 
behind, the \vhole edged narrowly with dark brown; a zigzag 
dark bro'Vll dorso-Iat.eral stripe fronl 6 to base of horn, the 
body above it marked \vith short stripes across the secondary 
rings, alternately dark brown and degraded white, below it 
degraded ,vhite \vith a fe,v dark stripes; broad ill-defined dark 
brown oblique stripes on 5 to 10. Spiracles ochreous with 
the slit edged ,vith bro,vu on each side and the rim bro,vn. 
Length 98111m. ; breadth 11 mm. ; horn 5 mm. 

Pupa.-Not recorded. 
Habits.-Food-plant: Vitis Linn., family AmpeIidere. 

Habit the same as those of Theretra and Rhagastis. We have 
only seen bred specimens of the moth. 

180. Cechenena regrota (But!.). (Fig. 123 A-D, genitalia). 
Pergesa regrota, Butler, 1875, p. 246 (Sylhet); id., 1877 A, p. 549, 

pI. xcii, fig. 2. 
Cechenena regrota, Roths. & Jord., 1903, p. 800, pI. x, fig. 10 (d') ; 

Seitz, 1929, p. 570, t. 68 b. 
Chrerocantpa velata, Hampsoll (non Walk.), 1892, p. 91 (partim). 

Imago.-d'~. Similar t.o C. 1nirabilis, but considerably 
larger and the fore "ring brown instead of green, the dark 
bands duller and less distinct. Hind wing black with a curved, 
proximally notched, dull ochreous submarginal band. Abdo
men with a black lateral line widening towards base, not 
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distinctly marked on the first segment, thin on the posterior 
segments; two ro,vs of dorsal dots as in the allies of Rhagastis 
velata. Cavity of palpus almost closed. Expanse: i! 80-
100 mm. 

~. Tenth abdominal segment of the same type as inR. velata, 
acuta etc. Harpe (fig. 123 A) compressed, dorsal margin 
notched, apex acute, curved upwards. Penis-sheath (figs. 123 B, 
C, D): apical edge produced at both sides into a dentate 
process, the right process irregularly toothed, the teeth 
prominent, the left process long, "rith minute teeth at both 
edges at end. 

Bab. E. HIl\iALAYAS (Sylhet) to Borneo and Java. Rare; 
early stages unkno,Vll. 

181. Cechenena helops helops (Walk.). (Fig. 123 E-H, 
genitalia) . 

Philampelus helops, Walker, 1856, p. 180 (" Natal," err.; MouI
mein, teste Boisduval). 

Ohl£rocampa helops, Hampson, 1892, p 92 (partim). 
Gechenena helops helops, Roths. & Jord., 1903, p. 801; Seitz, 1929~ 

p. 570 ~non t. 68 a). 

Imago.-d'~. Head, thorax and abdomen olive-bro,vn; 
sides of metanotum ta,vny, centre grey, this grey patch 
extended on to mesonotum and abdolnen; first and second 
segments of latter ,vith black side-patches. Fore 'ving 
greyish-bro,Vll; a broad subbasal umber- or mummy-brown 
patch with pale edge; a black stigma preceded by another 
small spot; area beyond cell suffused with brown; a black 
broken apical line borders a ta"rny olive-brown costal band 
which stops sharply at RI. Hind 'ving smoky-black ,vith 
a pale patch at anal angle. Underside ochreous suffused 
and speckled ,vith black. Cavity of palpus sharply defined. 
Expanse: ~ 104-112 mm., ~ 126 mm. 

is. Tenth tergite flat at end, truncate, very feebly sinuate ; 
sternite compressed, outline of under surface strongly curved 
in lateral vie"r. Process of harpe (fig. 123 E) almost cylin
drical, apex obtuse, rounded. The two processes of penis
sheath (figs. 123, F, G, H) much shorter than in regrota, of 
nearly equal lengt.h, dentate, somewhat projecting a,vay 
from sheat.h. 

~. Side-edges of vaginal plate rather sharply raised; 
vaginal cavity large, the edge feebly raised, lyre-shaped. 

Bab. E. HIl\IALAYAS (Sikkinl; Khasi and Jaint.ia Hills} 
to lVla.Iaya. Early stages unkno~ll. 
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182. Ceehenena minor minor (But!.). (Fig. 123I-K, genitalia) o· 

Chrerocampa n~inor, Butler, 1875, p. 249 (Masuri). 
Cechenena n~inor, Roths. & Jord., 1903, p. 802, pI. x, fig. 11 Wi). 
Cechenena rninor 'ntinor, Jordan, 1912, p. 260, t. 42 e; Mel1, 1922, 

p. 327, pI. xii, figs. 28-33, pI: xiii (xiv), fig. 33, pI. xix, figs. 32, 
33 (pupa), pI. xxxi, fig. 11 (larva), pI. xxxii, fig. 12 (0'); Seitz, 
1929, p. 570. 

Chrerocampa lineosa, Hampson (non Walk.), 1892, p.93 (partim) .. 
Theretra lineosa, Dudgeon (non Walk.), 1898, p. 412 (Sikkim and 

Bhutan). 

Imago.-d'~. Head, thorax and abdomen olive-brown. 
Thorax ,vithout pale nlesial band; lines of abdomen less 
prominent than in lineosa. Fore wing olive-brown ,vith 
a black patch at base of inner margin; seven lines in outer 
half, the short line 6-or line 3 counting from outer margin
completely m~rged "rith 7, the latter generally blacker behind 
and some,vhat undulate; a black dot at end of cell. Hind 
wing black ,vith a diffuse pale submarginal band. Exterior 
spur of mid-tibia generally equal to inner one, but of tell longer 
and sometimes a little shorter. Expanse: d'~ 90-98 mm. 

(J. Tenth sternite less triangular at end than in lineosa. 
Large scales of clasper asymmetrical, the proximal side of 
each scale enlarged, longitudinally folded or ribbed, darker 
than the distal side; process of harpe (fig. 123 I) with indications 
of teeth. Penis-sheath (figs. 123 J, K) almost symmetrical, 
apex rounded in a dorsal view; right process somewhat 
,videned at end, dentate, left process vestigial only, there being 
but a few teeth on that side and no free projecting process. 

Bab. W HIl\IALAYAS (Dharmsala; Simla) andE. HIMALAYAS 
(Sikkim; Bhutan; Khasi Hills) to China, Japan and Siam. 
We have bred the species in the W Himalayas and the Khasi 
Hills, where the larvre are found rather rarely at an elevation 
of about 7,000 feet and 5,000 feet respectively, and Mell has 
bred it in S. China. 

Larva :-
1st instar. Pale yello,v ,vith a long black horn. 2nd instar. 

Green with a long straight black horn. 3rd instar. A very 
faint pale dorso-Iateral stripe; an ocellus on 5, blue in front, 
yello\v behind; horn long, base reddish, tip pure white, 
rest black l\rith black tubercles. 4th instar. Head green; 
body paler green with transverse ro\\"s of yellowish dots;. 
a narro,v dark green dorsal stripe from 2 to base of horn; 
dorso-Iateral stripe from 2 to base of horn very pale bluish
green edged above "rith dnrk green; ocellus with pupil blue 
in front, green behind, edged broadly "rith yellow and narro,vly 
with dark blue; horn long, straight, cylindrical, thick at base 
and tapering evenly to a point, its surface shining, basal 
half degraded reddish-brown becoming gradually darker, tip 
narro\vly ,yhite. 
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5th instar. Very similar to that of O. l. lineo8a, but much 
paler. Head dull and smooth. Body dull and smooth; ocellus 
shining as though enamelled; segment 5 swollen and both 
4 and 5 somewhat dilated ventra-laterally; horn of medium 
length, slightly flattened laterally, tapering slightly to a blunt 
point, do"rn-curved; surface shining and covered with bluntly 
pointed tubercles. 

Coloration.-Head brown dotted ,vith paler brown. Body: 
clorsal area coloured like the head, lateral area pinkish; 
a narrow black dorsal stripe on 2 to 5; a broader dorso-Iateral 
stripe from 2 to base of horn, pale brown on anterior segments, 
nearly white on posterior segments, broken by the ocellus on 
5 and edged above with dark brown; ocellus with pupil deep 
indigo-blue dotted with yellow in the posterior half, edged 
narrowly with yello,v and still more narrowly with black; 
a round ,vhitish subdorsal spot in the posterior half of6 to 11; 
oblique stripes 011 5 to 10 pale pink edged above ,vith dark 
bro,vll which shades into the body-colour, these stripes reaching 
the dorso-Iateral stripe, that on 10 running across II and 12 
to base of horn. Horn bro,vn; legs reddish. Spiracles pink 
with a bro,vn suffusion on each side of t.he slit. Length 
85 111m. ; breadth 11 mm. ; horn 8 mm. 

Pupa.-Tongue-sheath projecting considerably frontad, but 
not so much as in O. lineosa; antenna slightly longer than 
fore leg, ,vhich reaches to beyond middle of wing-case, mid-leg 
to three-quarters length of "ring-case. Surface dull, head 
and thorax slightly shagreened; 'ving-case ,vith Jines of pointed 
tubercles along the veins. Cremaster nearly equilaterally 
triangular. tip squarely truncate; a long thin spine at each 
lateral angle of the truncation and a short spme mid-way 
bet,veen them, all straight and pointing directly back,vards ; 
from the base of each of the longer spines a spine of equal 
length, bifid at the tip, projects directly outwards; a dorso
lateral spine \vith three or four points near base; all the spines 
polished and shining; upperside of cremaster rugose, under
side deeply hollo\ved. The pupre obtained in the Khasi 
Hills were similar to the above except for the cremaster, in 
which the long terminal spines are curved inwards instead of 
being straight, and the dorso-Iateral spine is replaced by a simple 
steel-blue pointed spine. The cremaster of the pupre obtained 
by Mell in S. China agrees ,vith that of those from the Khasi 
Hills. The difference may be individual or may point. to the 
exist.ence of t,vo subspecies. Head, thorax and wing-case 
dark bro\Vll; a broad dorsal stripe paler bro,vn; tubercles on 
wing-case black; abdomen with a dark brown dorsal stripe, 
and a broader degraded ochreous stripe on each side of it, 
la teral area dark grey with short \vhitish stripes; spiracles 
hI ack, those on segments 6 to 12 lying on a larger black patch; 
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cremaster black. Length 56 mm.; breadth 12 mm.; tongue
sheath projecting 6 mm. in front of head. 

Babits.-Food-plants: Saurauja punduana Wall., falllily 
Ternstrremiacere; Vitis Linn., family Anlpelideoo; Amorpho
phallus BI., family Aroidere. 

Habits the same as those of C. l. lineosa. 

183 a. Cechenena lineosa scotti Roths. (PI. VII, figs. 4, 5, 
larva, fig. 6, pupa; PI. XII, fig. 4, imago). 

Gechenena 8cotti, Roths., 1920, p. 481 (Mussoorie); Seitz, 1929, 
p.570. 

Gechenena lineosa pundiaben8is, Gehlen, 1931, p. 363, fig. 3 
(Mt. Kufri, Simla). 

Imago.-o~. Antenna above milky-white shading into 
pink basad; palpus orange-buff, third segment pale olive; 
head deep green, patagia bordered ,vith silver-grey and 
with an obsolescent orange streak in the centre; centre of 
thorax pale pinkish-grey. Abdomen: basal two segments 
deep green, rest of abdomen slightly paler and more olive, 
mixed here and there with bronze; dorsum with two broad 
pinkish silver-grey lines, within which are t,vo narrow hair-lines 
of the same colour and a broad median band dark green on 
basal one-third and bronze for rest of its length; anal tuft 
olive-green mixed ,vith grey. Fore ,ving: ground-colour 
pinkish buff-grey, basal half below stigma rosy-pink; basal 
one-fifth of costa and basal three-fifths of wing above median 
vein dark green, within ,vhich is a black stigmatic dot. 
Below the green area from inner margin to costa hefore apex 
run two indistinct, partially obliterated, faint olive oblique 
lines; from inner margin beyond these to apex a heavy d()uble 
oblique dark green band, and beyond this and bet,veen it and the 
termen several ill-defined waved dark green lines and cloudings; 
Hind wing: basal half irregularly black, rest of wing pale 
pinkish-buff suffused "rith black, which suffusion fornls a broad 
outer terminal band, leaving tornal half of disc almost without 
suffusion. Expanse: ~ 74-96 mm., ~ 108 mm. 

Bab. W HIMALAYAS (Mussooree; Dharmsala; Simla). 
We ha ve bred the su bspecies in the first t,vo localities 
mentioned, at an elevation of about 7,000 feet. The larvre 
are common in some years, very rare in others. 

The early stages closely resemble those of O. l. lineosa, 
but the larva and pupa are smaller. The description of the 
green form of the larva in the 5th instar in ' The Annals and 
Magazine of Natural History,' v, no. 30, 1920, p. 481, is 
incorrect, o,ving to an error on our part. There is a dark
coloured form only in the 5th instar. 

Babits.---Food-plant: Vitis Linn., fanli1y Ampelidere. 
Habits the same as others of the genus. 
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183 b. Cechenena lineosa lineosa (Walk.). (Fig. 123 L-O,. 
genitalia; fig. 124, imago; Pl. VII, ~g .. 7, larva). 

Okre'rocampa lineosa, Walker, 1856, p. 144 (Sylhet); Moore, 
1857, p. 2'76 (D~jiling); id., 1865, p. 794 (Bengal); Butler, 
1881 B-, p. 9, pl. lxxlx, fig. 7; Cotes & Swinhoe, 1887, p. 19 
(CherrapWlji; Sylhet; ·Sikkim); Hanlpson, 1892, p. 93 
(partim). 

Theretra lin60sa, Roths., 1894 A, p. 75; Dudgeon, 1898, p. 412 
(Sikkim and Bhutan). 

Oechen·ena lineosa, Roths. & Jord., 1903,p. 803, pI. x, fig. 3 (&') ~ 
Mell, 922, p. 330, pI. xii, fig. 34, pi. xiv, fig. 34,pl. xix, 
figs. 84, 86 (pupa), pl. xxxii, fig. 13 (larva), fig. 14 (&,). 

Oechene.na lineosa .line-osa, Seitz., 1929, p. 570, t. 68 a. 
Oh~rocampa major, Butler, 1875, p .. 24'9 (D,arjiling; 8ylbet).. 

Imago.-~<:.(.. Head, thorax and abdomen green; a ,vhitlsh 
lat'eral stripe on hea,d ,and thora",?" to costa of fore wing; 
thora~ ,vith a pale mesial band; abdomen ,vith four pale 

Fig. 124.-0echen·ena li.neosQ lin,e·osa ("'alk.). 

dorsal lines, the tlVO outer lines b ~oader and better marked than 
the t,vo inner lines. Fore wing green., with e,ight lines in outer 
half, third line from distal margin short, more or less undulate,. 
abbreviated in front, or here joining t.h'e pr'e'ceding line; 
the ·three proximal lines of the ;same distinctness, or the middle 
one indistinct, which ·8 generally the case ,vhell the interspaces 
arev,ery pale. Hind wing blackwit.h a pale submargina b,and 
of varying width. Underside .ochreous suffused with red and 
speckied,vith black; some black in cell of fore ,ving and 
postmedian dark lines. Mid-tib4 al spurs as in minor. Expan~e: 
d'~ 94-120 mm. 

For details of genitalia 'See figs. 123 L, M, N, o. 
Bab. E. HIMALAYAS (Sikkim; Bhutan; Khasi .Hills) -to 

Malaya and S. China. Wehav,e bred the subspecies in the 
.Khasi Hills, ,yhere it is fairly comUlOll at an elevation of" 
about 5,000 feet, and 1\lel1 has bred it in S. China. 
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Egg.-Broadly avoid, surface smooth and shining, colour 
pale ivory. 

Larva. :-
1st i'fl.;8tar. Honey-yellow ,vith a long, straight black horn. 

2nd instar. ~ead yello,v, body green, long and thin, segments 4 
and 5 tumid, surface shining; horn brown turning black 
to"rards the tip, which is white. 3rd insiar. Head and body) 
except segment 5, green; 5 very swollen, crimson, ocellus 
with a green pupil edged ,vith first white, then black; claspers 
and venter pale crimson; horn purple. 4th instar. Head 
green; body, except 5 and claspers, a curious shade of yello'vish
green; a narrow dorsal stripe from 2 to base of horn, a dorso
lateral stripe on 2 to 4 and oblique stripes on 6 to 10, all brick
red, the dorsa-lateral sometimes continuing to base of horn 
as a series of dots; segment 5 and claspers crimson, ocellus 
,vith pupil blue in front, reddish dotted with yellow behind, 
the ,vhole edged with first white and then black; surface of 
body and horn smooth and dull; horn long, thick at base) 
tapering gently to a point, flattened laterally, yellow speckled 
closely 'with black. 

5th i'1'L8tar. Head dull and smooth. Body dull and smoot.h 
except for the ocelli, \vhich are shining as though enamelled: 
segment 5 much s,vollen, and both 4 and 5 sOlnewhat dilated 
ventro-laterally. Horn of medium length; ,vhen seen in side
vie,," first increasing in depth, then decreasing, distal third 
tapering very slightly to a blunt tip; in dorsal vie,,,", laterally 
flattened, first increasing in breadth, then decreasing, then 
again increasing to form a slightly bulbous tip; basal third 
rising at an angle of about 45° to the body, distal t'vo-thirds 
then bent sharply dO'Vll,vards, or the hom down-curved 
throughout its lengt.h ; the dorsal and ventral surfaces covered 
with small rounded tubercles, and the sides longitudinally 
grooved. 

Coloration.-Head bro,,'1l with a darker stripe separating 
face from cheek. Body brown or reddish-bro"rn above the 
dorso-lateral stripe, with numerous short dark stripes across 
the secondary rings; reddish with darker spots belo\v the 
dorso .. lateral stripe; a pink or reddish dorso .. lateral stripe, 
edged above with dark brown, from 2 to base of horn, broken 
by the ocellus on 5 and waved dorsally on each segment; 
a narro,v pale subspiracular stripe on 2 to 4; ocellus on 5 
obliquely oval, pupil dark brown dotted with minute white 
dots in front half and with large yellow dots in posterior half, 
the ,yhole edged with bright blue in front, yellow behind, 
and then narrowly with dark brown; a round whitish sub
dorsal spot in the posterior half of each of segments 6 to 11, 
and the spiracles on the same segments surrounded by an 
ochreous patch bounded in front by the dark brown oblique 
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stripes on 5 to 10. Horn dark brown. Spiracles dark brown 
edged with ochreous. Length 100 mID.; breadth 12 mm. ; 
horn 8 mm. 

Pupa.-Tongue-sheath much projecting fron.tad, in side
view shaped like a duck's bill seen from above; the frons 
rises sharply from the base of the tongue-case to -a transverse 
ridge running from eye to eye. Surface of head, tongue
sheath, thorax and 'ving-case coarsely shagreened; edge of 
tongue-sheath, legs and veins set with pointed tubercles; 
abdomen finely shagreened. Cremaster triangular, tip truncate, 
a long straight spine directed backwards at each lateral angle 
of the truncation, and a straight, equally long spine directed 
outwards from its base; two dorso-Iateral spines near the tip, 
the proximal one ending in t\VO hooks; all the spines and 
hooks polished and shining. Head, thorax, tongue-sheath and 
,ving-cases very dark brown, head and thorax with paler 
patches on dorsum, venter brownish-pink; the tubercles on 
tongue-case, legs and veins black; abdomen pale brownish
pink "ith short, dark bro,vn lines forming dorsal, lateral and 
ventral stripes; bevels of free abdominal segments darker; 
spiracles and cremaster black. Length 70 mm.; breadth 
12111m. 

Habits.-Food-plants: Saurauja tristyla DC., family Tern
strremiacere; Impatiens Linn., family Geraniacere; Vitis Linn., 
family Am peIidere; and Polygonum chinensis Linn., family Poly
gonacere. Habits similar to those of Theretra and Rhagastis. 
The llloth visits flo,vers after dusk, and is attracted by light. 
The flight is very s,vift. 
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APPENDIX A. 

THE KANARA DISTRIOT OF SOUTHERN INDIA: ITS TOPOGRAPHY 
AND FLORA IN RELATION TO THE DISTRIBUTION OF THE 
SPHINGIDlE. 

Topographical Distribution in Kanara. 
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panopua .. + + + + + + + + 
OXYAMBULYX. 

belli .... . · + + . + .. + + + 
8'Ub8tr. aglaia · · + + + + + + 
rnatti · · + + + + + + 

CLAms. · . · phalaria · · + + + + + + + + + 
bilineata · + + + + + . + + + + 
titan . . · + + + + . + + 

LEucOPHLEBIA. 
lineata . + + + + + .. · emittena · + + + + + + 

POLYPTYCHUS. 
WiZineatus · + + + + + + 
dentatm · + + + + + + 

1tfARUMBA. 
ayra8 · · + + + + + + + 
nympha · · + + + + + + 
poliotia · + + + + + + 
indicm · + + + + + + + 

AGNOSIA. 
omeU8 · . + + ? + + + ? 

OmPHoNODES. 
hyla8 • · .. · + + + + + + + + + 
picuB · · + + + + + + + + + 

I 

2K2 
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Topographical Distribution in Kanara (cont.). 
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.. - --- ------- --- -
SATASPES. 

injernalis · + + + + + + +. 
DEILEPHILA. 

nerii .. + + + + + + + + + 
hypothous +. ? + + + + 
minima · + + ? + + + ? + 

ACOSMERYX. 
anceus ... + + + + + + + 
80crates · + + + + + + + 

PANAORA. 
busiriB · + + + + + + 

ANGONYX. 
te8tacea · ? + + + + + + 

CIZARA. 
8culpta . · + + + + + + + 

NEPHELE. 
didyrna · + + + + + + + + 

GURELCA. , 
hyas · + + + + + + 

MAOROGLOSSUM. 
regulus. · + + + + + + 
gyrans · + + + · . + + 
affictitia · + + + + + + 
particolor. · + + + + + + + + 
beli8 . . . · + + + + + + + 
a88imilis · + + + • + + + 
insipida. · + + + + + + + + 
vicinum + . + + + · . + + 
Jringilla · + + + + + + 
cory thus · + + + · .. + + 

CELERIO. 
lineata · + + + + + . 

HIPPOTION. 
velox . · + + + + + + + 
celerio · + + + + + + + + + 
echeclus · + + + + + + + 
raflle8i .. · + + + + + + boerllavilB . . . .. + + + + + + + + + 

THERETRA. 
ne88U8 ... + + + + + · + + + clotho · + + + + + + + + + 
gnoma . · + + + + .. + + + + 
latreillei · + + + + + + + + + 
alecto · + + + + + + + + + lycetua . · + + + . + + + + 
oldenlandi83 . · + + + + + + + + + pina8trina · + + + ? + + + ? + paUw08ta · + + + + . . + .+ + castanea. · + + + + · . + + + 

RRYNOHOLABA. 
acteus. · + + + + . + · . + ~ + + 
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The geographical distribution of the Hawk-Moths has, as 
already mentioned, been fully dealt with by previous writers. 
The topographical distribution, on the other hand, has been 
neglected by many authors. Rudolph Mell was the first to 
specify, so far as he was able, the kind of country, altitude, 
climate, &0., ,vhich each species is found to frequent. 

The reason for this neglect in the past was due to the 
fragmentary knowledge of the Hawk-Moth fauna of any 
particular district and to ignorance of the early stages and 
their food-plants. No area in the Old World, outside Europe, 
had been worked intensively enough to provide the necessary 
data. Mell has now worked South China more or less 
thoroughly, and ,ve have studied the Kanara District of the 
Bombay Presidency for an even longer period. We have 
caught or bred every sphingid species known to occur in the 
district with the exception of Agnosia orneus and Leucophlebia 
lineata. We propose, therefore, to give a description of the 
general features of the Kanara District and the characters that 
distinguish it topographically and botanically. This should 
be studied in connection with the distribution list given 
above, showing the preferences of the different species in the 
matter of elevation, climate, &c., and whether they are local, 
rare or other,vise. In nearly every case we have reliable 
information regarding the caterpillar, and the imagines must 
of course occur in the same places. Their distribution is, 
most probably, chiefly controlled by the food-plants of the 
caterpillars. It is so controlled, certainly, within small areas 
where the differences of elevation do not exceed two or three 
thousand feet, though in areas with greater differences eleva-
tion is bound to be a more dominant factor. 

The Kanara District is 3,600 square miles in extent, and is 
situated bet"reen 13° 45' and 15° 0' north latitude and 74° 10' 
and 75° 10' east longitude. It is irregularly triangular in 
shape, coming to a point in the south, and has a sea ... coast 
on the 'vest, for some 80 miles, on the Indian Ocean. There 
is a strip of more or less flat coast-land, and then the scarp 
of the Western Ghats rises sharply to an average height of 
1,500 feet above sea ... level. The ground then rises gradually 
to the east to an elevation of 2,600 feet through very hilly 
country covered ,vith forest and small areas of terraced rice
fields, t,vo hills in the north reaching an elevation of over 
3,000 feet. The largest river in the district, the Kalinadi, 
rises in Goa territory and flows into the sea at Karwar, the 
headquarters of the district, after a course of about 100 miles. 
Three other rivers have perennial water, on one of which, 
the Shiravati, are the Gersoppa Falls, with a sheer drop 
of 834 feet, the finest falls in India. Between the river
valleys the COlmtry is hilly, spurs from the crest of the Ghats 
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running westwards towards the coast, and in some places 
reaching the sea. 

The average rainfall on the coast varies from about 200 inches 
in the south to 120 inches at Karwar. On the crest of the 
Ghats it may reach 360 inches, and has, in ex:tremely wet 
years, been known to approach 500 inches, and it then 
diminishes rapidly eastwards. Even ten miles may show 
a decline to 50 inches in a year, and in the extreme east it may 
fall to 20 or 30 inches. The months of monsoon, or heavy 
rain, are from June to October. 

Thunderstorms come in April and May, and small falls 
may occur in any month during what is called the "fair 
season." The average temperature on the coast is about 
78° Fahrenheit, the highest rarely exceeds 90° and the lowest 
is in the vicinity of 60°, though it occasionally sinks to 55°. 
Above the Ghats on the eastern confines the average would 
be about 70°, the maximum rarely reaching over 100°, the 
minimum in the cold weather (December-January) being 
about 50° at nights. We once, during a residence of forty 
years, experienced as low a temperature as 46° in the jungles 
-on the Ghats, but this is very rare; further inland, in the 
open country, it has been kno,vn to go down to 40° with hoar .. 
frost. 

The main rocks in the District are granite and laterite, the 
latter covering the flat parts and tops of plateaux. Granite 
.appears along the hiB-tops in large masses, sometimes taking 
the form of great piled boulders, and occurs as outcrops and 
isolated blocks upon many bill-sides. Large granite boulders 
.also occur along the sea-shore on the tops and round the 
bases of the spurs, but the fiat parts here are also formed of 
laterite, which may end in lo,v cliffs round coves and inlets. 
The beds of the rivers are of basalt, black and polished often 
by the action of the water until its surface resembles glass 
for smoothness. On the slopes of the river-valleys there are 
-occasionally found great dyke-like masses of sandstone 
.and talc-schists, flint and other rocks. In only one place 
do we find limestone; it forms a peculiarly weathered mass 
of turrets and spires, resembling a giant cathedral, in the middle 
of the jungles, quite isolated from any related formation. 

More than 75 per cent. of the District is forest, and the chief 
timber-tree is teak (Tectona grandis Linn.). The cultivated 
fields are under rice, and hardly any other grain is grown. 
In favoured spots there is some sugar-cane. The areca-nut 
palm (betel-nut) is extensively grown in the damp valleys 
-of the evergreen forests, chiefly in the south, and these 
plantations (called "garden-lands") are one of the main 
-characteristics of the country. Spices are cultivated under 
the shade of the palms, the commonest being Cardamum. 
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Another grain, an inferior species of millet called ragi 
(Eleusine coracana Gaertn.), is grown on many hill-sides by 
a more or less nomad population, by which it is consumed'in 
preference to any other. 

This crop is grOlVl1 by the shifting system of cultivation 
known locally as kU'lnri. A patch of forest is cut down, 
the trees burnt, and the grain sown broadcast amongst 
the ashes just before the monsoon rains are due. The 
following year another patch is treated in a simiJa,r manner, 
with the result that the hill-tops along the Western Ghats are 
now bare and clearings in the forest are dotted about all over 
the hills. The areas cleared and burnt are never allowed 
to recover, as they are burnt annually to make grazing-grounds 
for the village cattle. When they are situated on steep 
hill-sides the ,vash of the torrential monsoon rains gradually 
disintegrates the soil, carrying it into the valleys and down the 
streams, leaving bare rock and stony ground incapable of 
growing anything at all. In clearings situated on less steep 
ground all that no,v remain are stunted trees of inferior species 
unfit for timber, many of them badly charred and most of them 
hacked about by cattle-boys, and gro,vths such as d,varf 
palms, large ferns and inferior species of grasses. Some of 
the clearings are covered by species of gregarious Strobilanthes, 
acanthaceous shrubby plants, the larger species of which 
form impenetrable thickets amongst ,vhich gro'v stunted 
trees of Terminalia chebula and Terminalia tomentosa (Com
bretacere), Olea dioica (Oleacere) and euphorbiaceous Gloehidion, 
shrubs of lVendlandia and small trees of Randia (Rubiacere) 
and others. III addition to all this damage the garden holders 
in the damp valleys lop the forest trees for green manure 
for their palms and spices, and have gradually also cleared 
large areas of timber-growth to provide grazing for their 
cattle. These grazing-grounds are also burnt annually in 
the hot weather to give early grass, and have, by degrees, 
become useless even for that purpose. And so the damage 
goes on. 

On the coast all ,vho can do so gro,v cocoanut-palms in their 
village compounds; a fe,v have larger plantations of them, 
so that there is a more or less continuous belt of these palms 
from north to south. There are some strips of mangrove
swamps along many of the creeks too, but none are of any 
large extent, and the species of trees that grow in them are 
chiefly Rhizophoracere. The fe,v salt marsh-lands that exist 
near the mouths of the rivers are characterized by such 
species as Acanthus ilicifolius Linn., a bush with large, mauve, 
lipped flowers and holly-like, prickly leaves, and the verbena
ceous Avicennia officinalis Linn. There are narrow· belts of 
sand along the sea upon ,vhich ,ve get Clerodendron inerme 
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Gaertn., Pre'lnna integrifolia Linn., Vitex negundo Linn. 
(Verbenacere), Anacardium occidentale Linn., the cash~w-nut 
tree (Anaca.rdiacere), Oalophyllum inophyllum. Linn., locally 
known as Undi (Guttiferro), and the convolvulaceous goat's
foot creeper Jpomrea biloba Forsk.; Cassytha jiliformis Linn., 
of the Laurinere, is also common, a leafless, yellowish, 
thin-stemmed parasite infesting Premna and lpomma:, &c. 

The vegetation in Kanara is mainly of the Malayan type. 
Below the Ghats on the coast, on the Ghats themselves, and 
for some distance eastward it is altogether so. On the eastern 
boundaries it is of the Deccan type, passing gradually into the 
Malayan westwards. The Malayan type is largely evergreen 
and semi-evergreen, the trees being often very large both in 
height and circumference. The Deccan vegetation is com
posed of deciduous species, and the trees are much smaller. 
The main characteristics of the Malayan forest area are a heavy 
rainfall and laterite soil with a strong admixture of granite. 

The evergreen forest is generally found above 1,000 feet 
elevation, all below that is semi-evergreen or deciduous ... 
The evergreen type is more extensive in the southern half of 
the district than in the northern; in the lo"rer foot-hills along 
the coast the forest is deciduous, though there lllay be a slight 
nlixture of evergreen species along the streams and in the 
moister valleys. The crest of the Ghats is all evergreen, 
and this type of vegetation reaches "rell to the east as long as 
the hills, valleys and streams continue. The evergreen 
forests are characterized by very large trees, many reaching 
200 feet in height, dense undergrowth, canes, ferns and various 
species of palms. Among the timber-trees we get Diptero
carpU8 turbinatu8 Gaertn., several species of Galophyllum 
(Guttiferre), Gedrela toona Roxb., the toon, of the Meliacere ; 
many members of the families Myrta cere, Ebenacere (ebony) 
and Laurinere (laurels); various figs and jackfruit-trees 
(Urticacere) ; these are the most conspicuous. The underwood 
is largely composed of Murraya I~inn., Glycosmi8 Corr. 
(Rutacere); cinnamon, Lits83a Lamk., Actinodaphne Nees 
(Laurinere), and gregarious Psychotria Linn. of various species; 
Ohasalia curvijlora Th,v. and many species of Ixora (Rubiacere). 
Herbaceous alld semi-herbaceous species are represented by 
various Acanthacere, climbing peppers, orchids, arums, 
Ziriziberacere and ferns. 

In the Malayan type of deciduous forests there are very 
la,rge trees of the families Meliaceoo (Amoora Roxb., Ghikrassia 
tabularis (Adr. Jussieu); Sapindacere (Schleichera Willd. and 
Sap in dis Linn.); Ana.cardiacere (the wild mango and 
Spondias Linn., the hog-plum, Holigarna Ham., &c.); 
Leguminosro (Dalbergia Linn., Bauhinia Linn., Xylia Benth., 
Albizzia Durazz); Datiscaceoo (Tetrameles nudiflora R. Br.) ; 
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Rubiacere; Combretacere; Lythracere; Sapotacere; Apocy
nacem; Bignoniacere and ,Terbenacere (teak, the most valuable 
timber tree of all). The lower story is made up of Bixinere 
(Hydnocarpus Gaertn., from the fruits of which is extracted 
Chalmogra oil, a supposed cure for leprosy); Flacourtia 
(Comm.) L'Hcrit.; many ~Ialvacere) Sterculiacere, Tiliacere and 
Meliacere (Heynea Roxb.; l-Valsura Roxb. ; Lansium Rumph.); 
Olacinere; Celastracere; Rhamnacem; Leguminosre; a number 
of Rubiacere; Oleacere; Verbenacere; the thorny, apocynaceous 
Carissa Linn. and numerous baluboos. Herbaceous growth is 
chiefly acanthaceous, and there are numerous vines, Leea Linn. 
(Ampelidere) that are practically herbs; many arums and 
Scitaminere (Curcuma, Zinziber); T'ernonia Schreb. of many 
species; Blumea DC., also of many kinds; Elephantopus Linn. ; 
Ageratum Linn.; Emilia Casso and various Senecio Linn. (Com
positre); a large nUlnber of Asclepiadacere, t"rining " shrubs," 
very thin and nearly herbaceous. There are many stout, 
woody Convolvulacere of the genera I1Jomrea Linn., Argyreia 
Lour., and a large clinlber, Erycibe paniculata Roxb., is 
very common. There are many Solanurn Linn. (Solanacere). 
Various species of St1·obilanthes Blulne form extensive thickets 
of close, stiff undergrowth, often reaching 20 feet high. There 
are balsams (Geraniacere), a nUlnber of small Euphorbiacere 
and, of course, many kinds of sedges and grasses. 

The Deccan type of vegetation is characterized by the 
follo,ving deciduous trees, very fe,v of ,vhich reach 60 feet in 
height :-Many Capparidere (capers); Flacourtia ramoutchi 
L'Herit. (Bixineoo); Balanites roxburghi·i Delile (Simarubere); 
Boswellia serrata Roxb. and Garuga pinna-ta Roxb. (Burser
aceoo); Melia azadirachta Linn., Soymida febrifuga Adr. Juss. 
and Chloroxylon swietenia DC., the satinwood (Meliacere); Gym
nosporia montana Roxb. (Celastracere); Buchanania latifolia 
Roxb. and Semecarpus anacardium Linn., the marking-nut tree 
(Anacardiacere); Erythrina suberosa Roxb., the Indian coral 
tree; Butea frondosa Roxb., kllo"rn as the "Flame of the 
Forest"; Dalbergia paniculata Roxb., often with wood and 
bark in alternate layers; Pongamia glabra, Vent., the Indian 
beech, along nallas and streams; Hardwickia binata Roxb., 
rather a local species; Bauhinia racernosa Lamk., the rounded, 
t,vo-divided leaves of "\vhich are used for the lllanufacture of 
native "bidis" or cigarettes; many Acac1:re: arabica Willd., 
leucophlcea Willd., suma Kurz, sundra DC., latronum Willd., 
etc.; Albizzia amara Boiv (all Leguminosre). Lagerstrcemia 
parviftora Roxb. (Lythracere); Casearia tomentosa Roxb. 
(Samydacere); Alangium lamarck'ii Thw. (Cornacere); some 
Ru biacere, such as Gardenia Linn. of several species and 
lJlorinda tinctoria Roxb.; Bassia latifolia. Roxb., the 
Mohwa from ,vhich liquor is brewed, and Mimusops hexandra 
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Roxb. (Sapotacere); Diospyros montana Roxb. (Ebenacem) ; 
Schrebera swietenioides Roxb. (Oleacere); JVrightia tinctoria 
Br. (Apocynacere); Oordia obliqua Willd., wallichii G. Don 
and rothii Roenl. & Schul. and Ehretia Linn. (Boraginacere); 
Heterophragma roxburghii DC. and Stereospermum suafJeolens 
DC. (Bignoniacere); Gmelina arborea Linn. (\l"erbenacere) and 
Santalum album Linn., the sandalwood (Santalacere) ; there are 
several Euphorbiacere, as Phyllanthus emblica Linn. and 
M acaranga roxburghii Wight, that occur occasionally, and 
Streblus asper Lour., as ,veIl as many species of Ficus Linn. or 
figs (Urticacere). There are practically no wild palms, though 
the cultivated date-palm is common, and there is hardly 
any bamboo. The capers are all really more shrubs than 
trees, and a, good many are climbers or of scandent habit. 
Other shrubs are: lllany Hibiscus Medik. and Urena (Malvacere); 
many Grewia Linn. (Tiliacere), and three or four species of 
thorny Zizyphus Juss. (Rhamnacere); several vines (Ampe
!idere); Rhus mysorensis Heyne (Anacardiacere); nUlnerous 
Orotolaria Linn. ; various thorny climbing Cmsalpinia Linn. ; 
Dichrostachys cinerea W & A. (Leguminosro) ,vith Combretum 
ovalifolium Linn. (Comhretacere); Salvadora persica Linn., the 
mustard tree of Scripture, and Azima tetracantha Lamk. 
(Salvadoracere); Strychnos potato-rum Linn., the fruit of which 
is used for clearing water (Loganiacere); Rivea Chois. and 
Lettsomia Roxb. (Convolvulacere); the verbenaceous pest 
Lantana Linn., everywhere a scourge; Fluggea Willd. , Jatropha 
Linn., a ,vild castor-oil plant (Euphorbiacere). The commonest 
herbaceous plants are Cocculus villosus DC. (Menispermacere); 
the genus Oleome Linn., belonging to the capers; Portulaca 
oleracea Linn., a small, fleshy-leaved and decumbent plant used 
as a spinach (Portulaca cere) ; the malvaceous Abutilon Tournef., 
having several species; Urena Linn.; several Hibiscus Linn.; 
Corchorus Linn. (Tilicacere) ; many leguminous I ndigofera Linn., 
Tephrosia Pers., Astragalus Linn., Alysical-Pus Neck., Abrus 
precatorius Linn., of ,vhich the Praying Bea,n is used by gold
smiths as a weight; Phaseolus Linn.; Atylosia W & A.; 
Rhynch~sia Lour.; Cassia pum-ila Lamk., kleinl:i W & A. and 
rnimosoides Linn.; various Cucurbitacere and Umbelliferre; 
Heydotis Linn., Oldenlandia Linn., Anotis DC. of various 
species and Spermacoce hispida (Rubiacere); many species of 
Compositre; Heliotropum LiIm. of various species (Bora
ginacere); some Convolvulacere; various species of Striga Lour. 
(Scrophulariacere); Barleria cuspidata Heyne, Neuracanthus 
sphrerostachys Dalz., several Justicia- Linn. and the Ubiquitous 
Peristrophe Nees (Acanthacere). We also always find various 
Labiatre (Ocimum Linn., Leucas R. Br. and Salvia Linn.); the 
genus Boerhavia Linn., of the Nyctaginacere, is always repre
sented, as ,veIl as the amaranthaceous ~rua Forsk. There 
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are some small species of Euphorbia Linn. and Phyllanthus 
Linn. (Euphorbiacere); some epiphytic as well as terrestrial 
species of orchids ; . a Dioscorea Linn. or two; some Liljacere 
(Gloriosa Linn., Scilla Linn., Dipcadi Medik. and Ohlorophytum 
Ker.); some Commelina Linn., Aneilema R. Br. and Oyanotis 
Don (Commelinacero); a few arums and many grasses. 

APPENDIX B. 

FOOD-PLANTS OF THE INDIAN HAWK-MoTHS. 

The food-plants of 135 forms of the SPHINGIDlE listed in 
this volume are knO'VIl, but out of these 23 are not yet 
recorded from the Indian area, being known only from China 
or England. 

The initial letters entered against each species of food-
plant denote the authority for the record. These are: 

(B.) T. R. Bell. 
(M.) Mell, 1922, all records from China. 
(S.) F B. Scott. 
(P.) Agricultural Research Institute, Pusa. 
(R.) Rothschild and Jordan, 1903. 
(FM.) Fellowes Manson. 

In cases ,vhere the food-plant is not recorded from the 
Indian area the country from which it is known is added 
in parenthesis, e. g. (In China). 

I. List of Species of Sphingidre, with Food-plants. 
(These are arranged in the order followed in this volume). 

Acherontia lachesis (Fabr.). 
LEGUMINOSlE. Erythrina spp. (S., M.) 
OLEACElE. Jasminum spp. ; Nyctanthes abor-tristis Linn. 

(B., S.) 
CONVOLVULACEJE. Jpomcea spp. (S.) 
SOLANACElE. Solanum spp.; Nicotiana tabacum Linn. ; 

Datura Linn. (R., S.) 
BIGNONIACElE. Tecoma grandiflora Loisel.; Stereosper

mum Cham.; Spathodea campanulata Beauv. (B., 
S., P.) 

VERBENACElB. Lantana camara Linn.; Stachytarpheta 
indica Vahl. ; Tectona g1'andis Linn.; Vitex negundo 
Linn.; Clerodendron spp.; Oallicarpa arborea Roxb. 
(B., S.) 

LABIATlE. Coleus Lour.; Colebrookia oppositifolia Sm. ; 
Anisomeles ovata Br. (S.) 

EUPHORBIACElE. Antidesma Linn. (R.) 
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Acherontia styx styx (Westw.). 
LEGUMINOSlE. Dolichos lablab Linn. (P.) 
MYRTACElE. Eugenia jambolana Lamk. (S.) 
CUCURBITACElE. Ooccinia W & Arn. (R.) 
OLEACElE. Jasminum spp. ; Nyctanthes Linn. (S., P.) 
SOLANACElE. Solanum spp. ; Datura Linn. (P., S., R.) 
BIGNONIACEJE. Bignonia megapotamica Spreng.; Te-

coma stans Fuss. (S.) 
PEDALINElE. Sesamum indicum DC. (P., S.) 
VERBENACElE. Vitex negundo Linn.; Olerodendron spp. ; 

Oitharexylum subserratum Sw. (S., P.) 
LABIATlE. Ooleus Lour. (S.) 

Berse convolvuli convolvuli (Linn.). 
LEGUMINOSlE. Phaseolus spp.; Dolichus lablab Linn.; 

Arachis hypogrea Linn. (P.) 
COMPOSITlE. Helianthus spp. (M., S., P.) 
CONVOLVULACElE. Jpomrea spp. ; Oonvolvulus spp. (B.,. 

M., R., S.) 

Meganoton analis (Feld.). 
LAURACElE. Sassafras tzumu Hemsl. (In China). 

Meganoton nyctiphanes (Walk.). 
VERBENACElE. Symphorema involucratum Roxb. (B.) 

Meganoton rufescens rufescens (But!.). 
Food-plant not known, but the subspecies occurring 

in China feeds on M elodorum oldhami Hemsl., family 
ANONACElE. 

Psilogramma menephron menephron (Cramer). 
SABIACElE. Meliosmafordii Hemsl. (In China). 
OLEACElE. Jasminurn Linn.; Ligustrum robustum BI.; 

N yctanthes abor-tristis Linn.; Olea dioica Roxb. 
(B., S., R.) 

BIGNONIACElE. Spathodea campanulata Beauv. (S.) 
VERBENACElE. Tectona grandis Linn.; Olerodendron 

tunaturn Linn.; Jf itex negundo Linn.; OalUcarpa in/or
arborea Roxb. (B., S., P.) 

Apocalypsis velox Butl. 
VERBENACElE. Oa.llicarpa arborea Roxb. (S.) 

Pseudodolbina 10 10 (Walk.). 
ACANTHACElE. Strobilanthes Blume. (S.) 
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Pseudodolbina fo celator Jordan. 
ACANTHACEJE. Strobilanthes dalhousianus C. B. Clarke; 

Strobilanthes alatu8 Nees. (S.) 

Dolbina inexacta (Walk.). 
OLEACEJE. Linociera malabarica Wall.; Olea dioica 

Roxb. ; Ligustrum robustum Bl. (B., S.) 

-Compsogene panopus panopus (Cramer). 
GUTTIFERlE. Oalophyllum inophyllum Linn. (B., M.); 

Garcinia Linn. (In China). 
ANACARDIACEJE. lJfangifera indica Linn. (B., M.): Rhus 

vernicifera DC.; Dracantometum mangiferum Bl. 
(In China). 

'Oxyambulyx sericeipennis sericeipennis (Butl.). 
JUGLANDACElE. Juglans regia Linn. (S.) 

'Oxyambulyx sericeipennis agana Jordan. 
TILIACElE. Elmo carp us chinensis Hk. f. ex B. (In China). 
ANACARDIACElE. Rhus insignis HIr. f. (S.) 
JUGLANDACElE. Juglans regia Linn. ; Engelhardtia spicata 

Bl. (S.) 
MYRICACElE. Myrica nagi Thunb. (S., M.) 
BETULACEJE. Betula alnoides Ham. (S.) 
FAGACElE. Quercus Linn. (In China). 

()xyambulyx belli Jordan. 
LEGUMINOSlE. Xylia xylocarpa Taub. (B.) 

Oxyambulyx ochracea (Butl.). 
ANACARDIACElE. Poupartia fordii Hemsl.= Spondias 

axillaris Roxb. (In China). 

·Oxyambulyx liturata llturata (Butl.). 
BURSERACEJE. Canarium album Raeush. (In China). 
ANACARDIACElE. Poupartia fordii Hemsl.=Spondias 

axillaris Roxb. (In China). 
FAGACElE. Quercus Linn.; Castanopsis Spach. (In 

China). 

'Oxyambulyx substrigilis aglaia Jordan. 
MELIACElE. Aglaia littoralis Talbot. (B.) 

·Oxyambulyx substrigilis substrigilis (Westw.). 
DIPTEROCARPACElE. Dipterocarpus tuberculatus Roxb. 

(R.) 
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Oxyambulyx Matti Jordan. 
COMBRETACElE. Terminalia tomentosa Bedd. (B.) 

Oxyambulyx suboceUata (Feld.). 
BURSERACElE. Oanarium album Raeush. (In China). 
ANACARDIACElE. Odina wodier Rox:b. (B.) 

Cianis phalaris (Cramer). 
LEGUMINOSlE. Pongamia glabra Vent.; Xylia xylo

carpa Taub.; Cassia stula Linn. (B., S.); Macuna 
pruriens DC. (In China); Millettia atropurpurea 
Benth. (FM.). 

Cianis undulosa undulosa (Moore). 
LEGUMINOSlE. Lespedeza spp. (S., M.) 

Cianis deucalion (Walk.). 
LEGUMINOSlE. Robinia pseud-acacia Linn. (S.) 

Clanis bllineata bllineata (Walk.). 
LEGUMINOSlE. Pterocarpus marsupium Roxb.; Pon

gamia glabra Vent. (B., S.); Millettia atropurpurea 
Benth. ; Mucuna Adans.; Pueraria DC. (In China). 

Clanis titan titan Roths. & J ord. 
LEGUMINOSlE. Pterocarpus marsupium Roxb.; Derris 

platyptera Baker; M illettia atropurpurea Benth. 
(In China); Dalbergia latifolia Roxb. (B.). 

Leucophlebia Iineata Westw. 
GRAMINElE. Saccharum Linn. (B., P.) 

Leucophlebia emittens Walk. 
GRAMINElE. Bambusa Linn. (FM.) and other Graminere 

(B., S.) 

Polyptychus trllineatus sonanthis Jordan. 
BORAGINACElE. Oordia obliqua Willd.; Ehretia lrevis 

Roxb. (B.) 

Polyptychus trilineatus trilineatus Moore. 
BORAGINACElE. Ehretia lrevis Roxb. (S.) 

Polyptychus trilineatus undatus Roths. & Jord. 
BORAGINACElE. Cordia obliqua WHld. (S.) 

Polyptychus dentatus (Cramer). 
BORAGINACElE. Cordia spp. ; Ehretia spp. (B., S.) 
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Marumba gaschkewitschi fortis Jordan. 
ROSACElE. P1'unus Linn.; Pyrus Linn.; Cratregus Linn. ; 

Eriobotrya japonica Lindl. (In China). 

Marumba cristata cristata (But!.). 
LAURACE1E. Litsrea elongata Hook.; M achilus ichangensis 

Rehd. & Wils.; Phrebe Nees. (In China). 

Marumba spectabilis spectabilis (Butl.). 
SABIACElE. lJleliosma pungens Wall. (In China). 

Marumba dyras dyras (Walle). 
MALVACElE. Bombax mala.baricum DC.; Kydia calycina 

Roxb. (B., S.) 
STERCULIACElE. Sterculia spp. (S., M.); Helicteres isora 

Linn.; Pterospermum Schreb.; Buettner-ia Linn. (In 
China). 

TILIACElE. Gre'lvia spp. (B., S.) 
SAPINDACElE. Schleichera trijuga Willd. (B.) 
EUPHORBIACElE. Bridelia spp. (S.) 

Marumba nympha Roths. & J ord. 
LAURACElE. Alseodaphne semicarpifolia Nees. (B.) 

Marumba sperchius gigas (Butl.). 
JUGLANDACEJE. Juglans regia Linn. (In China). 
FAGACElE. Quercus spp. (M., S.) 

Marumba indicus (Walk.). 
MALVACElE. Bombax malabaricum DC. (B.) 
STERCULIACElE. Sterculia urens Roxb.; Helicteres isora 

Linn. (B.) 
TILIACElE. Grewia tilimfolia Vahl. (B.) 

Daphnusa ocellaris ocellaris Walk. 
SAPINDACElE. (In China). 

Langia zenzeroides zenzeroides Moore. 
ROSACElE. Pyrus spp. ; Prunus spp. (S.) 

Rhodoprasina floralis (Butl.). 
SAPINDACElE. Acer campbellii Hook. f. & T. (FM.) 

Rhodoprasina callantha Jordan. 
FAGACElE. Quercus fenestrata Roxb. (S.) 

Clanidopsis exusta (Butl.). 
LEGUMINOSlE. Indigofera Linn. (S.) 
SALICACElE. Populus Linn. (R.) 
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Agnosia orneus (Westw.). 
TILIACElE. Grewia asiatica Linn. (S.) 

Parum colligata (Walk.). 
MORACElE. Broussonetia papyrifera Vent. (S.) 
URTICACEJE. (In China). 

Cypa pallens enodis J ord. 
BETULACElE. Betula alnoides Ham. (S.) 
FAGACElE. Quercus jenestrata Roxb. (S.) 

Smerinthulus perversa (Roths.). 
F AGACEJE. lJastanopsis Spach. (S.) 

Degmaptera mirabilis (Roths.). 
FAGACElE. Quercus fenestrata Roxb. (S.) 

Smerinthus kindermanni obsoleta Staude 
SALICACEJE. Salix Linn. (In China). 

Phyllosphingia dissimilis Bremer. 
JUGLANDACElE. Juglans Linn. (R.) 

Hremorrhagia fuciformis fuciformis (Linn.). 
CAPRIFOLIACElE. Lonicera Linn. (In England). (R.) 
RUBIACElE. Galium spp. (R.); Rubia cordifolia Linn. 

(In England). 

Hremorrhagia saundersi (Walk.). 
CAPRIFOLIACElE. Lonicera quinquelocularis Hardw. (S.) 

Cephonodes hylas hylas (Linn.). 
RUBIACElE. Wendlandia spp. ; Randia dumetorum Lamk. ; 

Gardenia Linn.; lxora brachiata Roxb.; Pavetta 
indica Linn.; Coffea bengalensis Roxb.; Adina 
cord~folia B. & Hook. f.; Hymenodictyon excelsum 
Wall. (B., S.) 

~ephonodes picus (Cramer). 
RUBIACElE. Adina cordifolia B. & Hook. f.; Randia 

dumetorum Lamk.; Pavetta indica Linn.; Gardenia 
Linn. (B., S.) 

Sataspes infernalis (Westw.). 
LEGUMINoslE. Dalbergia volubilis Roxb. (B.); Lespe

deza Mich. ; Albizzia lebbek Benth. (In China). 
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Sataspes tagalica Boisd. 
LEGUMINoslE. Dalbergia Linn. (In China). 

Sataspes scotti Jordan. 
LEGUMINOSlE. Dalbergia sissoo Roxb. (S.) 

Deilephila nerli nerli (Linn. )/. 

APOCYNACElE. Vinca, spp.; Holarrhena antidysenterica 
Wall.; Ervatamia heyneana Wall.; Nerium odorum 
Soland. ; Tabernll3montana spp. (B., S., P.) 

Deilephila hypothous hypothous (Cramer). 
RUBIACEJE. Uncaria Schreb. (M., S.); fVendlandia 

paniculata DC. (In China); Oinchona Linn. (R.). 

Deilephila placida placida (Walk.). 
APOCYNACElE. Tabernmmontana Linn. (R.) 

Deilephila minima minima (But!.). 
CORNACElE. Alangium lamarckii Thw. (B.) 

Dahira rubiginosa Moore. 
lLICINElE. Ilex rotunda Thunb. (In Japan). 

Ampelophaga rubiginosa fasciosa Moore. 
AMPELIDElE. Vitis spp. (S.) 

Ampelophaga rubiginosa harterti Roths. 
TERNSTRCEl\1IACElE. Saurauja spp. (S.) 
AMPELIDElE. Vitis spp. (S.) 

Ampelophaga khasiana khasiana Roths. 
TERNSTRCEMIACElE. Saurauja nepalensis DC. (S.) 
AMPELIDElE. V itis spp. (S.) 

Acosmerycoides leucocraspis leucocraspis (Hampson). 
AMPELIDElE. Vitis cantoniensis Seem. (In China). 

Acosmeryx naga (Moore). 
TERNSTRCEMIACElE. Saurauja spp. (S.) 
AMPELIDElE. V itis spp. (S.) 

Acosmeryx anceus subdentata Roths. & Jord. 
AMPELIDElE. Leea Linn.; Vitis spp. (B.) 

Acosmeryx socrates Boisd. 
DILLENIACElE. Dillenia pentagyna Roxb. (B.) 
AMPELIDElE. Leea Linn.; Vi tis spp. (B.) 

VOL. V. 
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Acosmeryx sericeus sericeus (Walk.). 
TERNSTR<EMIACElE. A'ctinidia julvicoma Hance. (In 

China). 
AMPELIDE~. Vitis cantoniensis Seem. (In China). 

Panacra busiris atima Roths. & Jord. 
AROIDElE. Pothos 8candens Linn. (B.) 

Panacra metallica anfracta Gehl. 
AROIDElE. Arismma curvatum Kunth. (S.) 

Panacra mydon mydon Walk. 
AROIDElE. Arislema consanguineum Schott; A1norpho

phallus spp.; Colocasia spp. and other AROIDElE. 
(S.); Pothos Linn. (In China). 

Al\lPELlDElE. Vitis tenu·ifolia W & Arn. (In China). 

Angonyx testacea testacea (Walk.). 
LOGANIACEJE. Strychnos nux-vomica Linn. (B.) 

Cizara sculpta (Felder). 
RUBIACEJE. RandiaJ dumetorun~ Lamk. (B.) 

Nephele didyma (Fabr.). 
ApOCYNACElE. Carissa spp. (B., P., S.) 

Gurelca hyas hyas (Walle). 
RUBIACElE. .1J/orinda spp. ; Pmderiaf03tidaLinn. (B., S.) 

Gurelca masuriensis (Butl.). 
RUBIACElE. Le.ptoderm·is lanceolata Wall. (S.) 

Gurelca himachala himachala (Butl.). 
RUBIACEJE. Pmderia foot ida Linn. (S.) 

Sphingonrepiopsis pumilio (Boisd.). 
RUBIACElE. Hedyoti8uncinellaHk.&Arn. (S.); Galium 

Linn. (R); Oldenlandia Linn. (In China). 

Rhodosoma triopus (Westw.). 
RUBIACElE. Adina globifera Salisb. (In China). 

Macroglossum stellatarum (Linn.). 
RUBIACElE. Galium spp. ; Rubia spp. (In England). (R.) 

Macroglossum bombylans (Boisd.). 
RUBIACElE. Rubia cordifolia Linn. (S., M.) 
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Maeroglossum regulus (Boisd.). 
RUBIACElE. Rubia cordifolia Linn. (B.) 

Maeroglossum gyrans (Walk.). 
RUBIACElE. .1.1forinda spp. (B.) 

Macroglossum affictitia (But!.). 
LOGANIACE-tE. Strychnos nux-vomica Linn. (B.) 

Macroglossum partieolor Roths. & J ord. 
RUBIACElE. Morinda citrifolia Linn. (B.) 

Macroglossum belis (Linn.). 
RUBIACE.iE. Hamiltonia suaveolens Roxb.; Saprosma 

indicum Dalz. & Gibs. (B., S.) 
LOGANIACE-tE. ,Strychnos nux-vomica Linn. (B.) 

Macroglossum assimilis Swains. 
lVIELASTOl\IACElE. Memecylon edule Roxb. (B.) 

Macroglossum pyrrhosticta pyrrhosticta (Butl.). 
RUBIACElE. Pmderia spp. (S., M.) 

Macroglossum troglodytus (Boisd.). 
RUBIACEjE. Hedyotis spp. (S.) 

Macroglossum insipida insipida (But!.). 
TILIACElE. Corchorus capsularis Linn. (B.) 

Macroglossum vicinum Jordan. 
RUBIACElE. ChasaUa curviflora Th,v. (B.) 

Macroglossum sitiene (Walk.). 
RUBIACElE. Morinda umbellata Linn.; Pmder'ia tomentosa 

Linn. (In China). 

Macroglossum fringilla (Boisd.). 
RUBIACElE. Psycho tria dalzelli Hook. (B.); M orinda 

Linn. (FM.). 

Macroglossum variegatum Roths. & Jord. 
RUBIACElE. Hedyotis Linn. (In China). 

Macroglossum saga (Butl.). 
EUPHORBIACElE. Daphniphyllum Bl. (In China.). 

2L2 
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Macroglossum cory thus luteata (But!.). 
RUBIACElE. Morinda citrifolia Linn. var. bracteata Hook.; 

Prederia fret ida Linn. (B., S.) 
LOGANIACElE. Strychnos nux-1Jomica Linn. (B.) 

Macroglossum passalus rectifascia (Felder). 
ROSACElE. Photinia lindleyana W & Arn. (In China). 
EUPHORBIACElE. Daphniphyllum calycinum 1 (In China). 

Rhopalopsyche nycteris nycteris (Kollar). 
RUBIACElE. Rubia cordifolia Linn. ; Gal·ium Linn. (S.) 

Rhopalopsyche nycteris bifasciata Butl. 
RUBIACElE. Rubia cordi folia Linn. (S.) 

Celerio euphorbim nervosa Roths. & Jord. 
EUPHORBIACElE. Euphorbia Linn. (B., S.) 

Celerio euphorbim robertsi (But!.). 
EUPHORBIACElE. Euphorbia Linn. (S.) 

Celerio galUi gallii (Rottenburg). 
ONAGRACElE. Epilobi·um Linn. (In England). 
RUBIACElE. Aspe1'ula Linn.; Galium Linn. (In England). 
EUPHORBIACElE. Euphorbia Linn. (In England). 

Celerio nicrea lathyrus (Walk.). 
EupHoRBIACElE. Euphotbia. Linn. (R.) 

Celerio lineata livornica (Esper). 
PORTULACE1E. Portulaca Linn. (In England). 
AMPELIDElE. Vitis spp. (In England). 
ROSACElE. Prunus Linn. (In England). 
ONAGRACElE. CEnothera Linn. (In England). 
RUBIACElE. Ga,lium Linn. (Ill England). 
POLYGONACElE. Rumex Linn. (In England). 

Pergesa elpenor macromera (But!.). 
GERANIACE.tE. Impatiens spp. (S.) 
AROIDElE. Arisa31na spp.; Amorphophallus spp., and 

other AROIDElE. (S.) 

Pergesa elpenor rivularis (Boisd.). 
AROIDElE. Arisrema C1.trvat1.tm Kunth. (S.) 

Hippotion velox (Fabr.). 
NYCTAGINACElE. Pisonia alba Spanogue. (B.) 
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Hippotion celerio (Linn.). 
AMPELlDElE. Vitis spp. (S., P., R.) 
RUBIACElE. Spermacoce hispida Linn. (S.) 
NYCTAGINACElE. Boerhavia Linn. (B., S.) 
CHENOPODIACElE. Beta spp. (M., P.) 
POLYGONACElE. Ru'mex spp. (M., S.) 
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AROIDElE. Gryptocoryne Fisch.; Oaladium bicolor Vent. 
(S.) 

Hippotion echeclus (Boisd.). 
PEDALINElE. Sesamunl, indiculn Linn. (In China). 
PONTEDERIACEJE. ..Z'rJ onochoria spp. (S.) 

Hippotion ramesi (Butl.). 
GERANIACE.iE. Impatiens spp. (B., S.) 

Hippotion boerhavire (Fabr.). 
GERANIACElE. Impat·iens balsanl,ina Linn. (B.) 
RUBIACElE. Knoxia mollis W & Arn.; 8permacoce spp. 

(S.) 
SCROPHULARIACElE. Glossostig1na spathulatum Arn. (P., 

M.) 
NYCTAGINACElE. Boerhavia spp. (P., M., S.) 

Theretra nessus (Drury). 

LEGUMINOSJE. Pongantia glabra Vent. (B.) 
lV!YRT_4.CE..;E. Barringtonia Forst. (R.) 
PASSIlfLORACElE. Pa8sijlora Linn. (S.) 
DIOSCORACElE. Dioscorea spp. (B., R., S.) 
AROIDElE. (Many species.) (B.) 
CONVOLVULACElE. Convolvulus Linn. (In China). 

Theretra clotho clotho (Drury). 

DILLENIACElE. Dillenia spp. (B., S.) 
~!ALVACElE. Hibiscus n~utabili8 L. (In China) . 
... <\l\IPELIDElE. Vitis spp. (B., P., S.) 
ONAGRACElE. Fuchsia Linn. (S.) 
BEGONJACElE. Begonia Linn. (S.) 
AROIDElE. Amorphophallus Bl. (S.) 

Theretra gnoma (Fabr.). 

AMPELIDElE. Vi,tis spp. (S., P.) 
AROIDElE. Colocasia antiquorum Schott. (S.) 

Theretra latreillei lucasi (Walle). 
TERNSTR<EMIACElE. Saurauja tristyla DC. (In China). 
GERANIACElE. Impatiens Linn. (In China). 
~"uPELIDE1E. Vitis spp. (B.) 
LYTHRACE~. Lagerstrmmiajlo8-reginm Retz. (B.) 
BEGONIACElE. Begonia Linn. (In China). 
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Theretra alecto alecto (Linn.). 
DILLENIAOElE. Dillenia indica Linn. (S.) 
TERNSTR<EMIACElE. Saurauja nepalensis DC. (S.) 
AMPELIDE~. Vitis spp. ; Leea Linn. (B., S.) 
RUBIACElE. Psychotria Linn. (R.); Rubia cordifolia 

Linn. (S.). 

Theretra suflusa (Walk.). 
MELAsTOMAOElE. Melastoma sanguineum Sims. (In 

China). 

Theretra lycetus (Cramer). 
DILLENIACElE. Dillenia pentagyna Roxb. (B.) 
AMPELIDElE. Leea, sambucina Wind.; Vitis spp. (B., S.) 

Theretra oldenlandire oldenlandire (Fabr.). 
TILIACElE. Corchorus capsularis Linn. (B.) 
GERANIAOElE. Impatiens spp. (B., S., P.) 
AMPELIDElE. Vitis spp. (P.) 
ONAGRACElE. Jussiwa suffruticosa Linn. (In China). 
MYRTAOElE. Careya arborea Roxb. (B.) 
RUBIACElE. Oldenlandia corymbosa Linn. (B.) 
CONVOLVULACElE. Ipomwa spp. (M., P.) 
AROIDElE. C14 yptocoryne Fisch.; Arisa3ma spp.; Colo

casiafallax Schott; Oaladium bicolor Vent. (B., S.) 

Theretra pinastrina pinastrina (Martyn). 
ONAGRAOElE. Juss1·wa repens Linn. (S.) 
NYOTAGINAOElE. Boerhavia Linn. (R.) 
AROIDElE. Colocasia antiquorum Schott.; Caladium 

bicolor Vent., and other Aroidere. (B., S.) 

Theretra pallicosta (Walk.). 
AMPELIDElE. V itis vinifera Linn. (P.) 
EUPHORBIACElE. Aporosa spp. (B., S., M.) 

Theretra castanea (Moore). 
GERANIAOElE. Impatiens cuspidata Wight. (S.) 
RUBIACElE. Knoxia mollis W & Arn. (S.) 
AROIDElE. Ariswma spp.; Ariopsis peltata Nimmo, and 

other AROIDElE. (B., S.) 

Rhyncholaba acteus (Cramer). 
AMPELIDElE. Vitis spp. (B., S.) 
BEGONIAOElE. Begonia Linn. (In China). 
COMMELINAOElE. Gommelina bengalensis Linn. (P., M.) 
AROIDElE. Ariswma spp.; Amorphophallus BI.; Golo-

casia Linn.; Oaladium bicolor Vent., and other 
species of AROIDElE. (B., S., P.) 
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Rhagastis velata (WaUe). 
AROIDEJE. Arisrema consanguineum Schott; Amorpho

phallus spp. (S.) 

Rhagastis aurifera aurifera (But!.). 
AMPELIDEJE. Vitis spp. (S.) 
AROIDEJE. Amorphophallus spp. (S.) 

Rhagastis confusa Roths. & Jord. 
AMPELIDEJE. Vitis spp. (S.) 

Rhagastis olivacea (Moore). 
GERANIACEJE. Impatiens spp. (S.) 
AMPELIDEJE. Vitis vinifera Linn. (In China). 
AROIDEJE. Arisrema consanguineum Schott; Amorpho-

phallus campanulatus Bl. (S.) 

Rhagastis albomarginatus albomarginatus (Roths.). 
AMPELIDEJE. Vitis vinifera Linn. (In China). 
SAXIFRAGACEJE. Hydrangea Linn. (P., S.); Dichroa 

febrifuga Lour. (In China). 

Cechenena mirabilis (Butl.). 
A.1\iPELIDEJE. Vitis himalayana Brand. (S.) 

Cechenena minor minor (But!.). 
TERNSTR<EMIACElE. Saurauja punduana Wall. (S.) 
AMPELIDEJE. Vitis spp. ; Leea Linn. (M., S.) 
AROIDElE. Amorphophallus Bl. (In China). 

Cechenena line os a lineosa (Walk.). 
TERNSTR<EMIACEJE. Saurauja tristyla DC. (In China) .. 
GERANIACEJE. Impatiens spp. (S.) 
~m>ELIDElE. Vitis spp. (S.) 
POLYGONACElE. Polygonum chinensis Linn. (S.) 

Cechenena lineosa scotti Roths. 
GERANIACElE. Impatiens Linn. (S.) 
AMPELIDElE. Vitis spp. (S.) 

II. List of known Food-plants, with the Species which 
feed upon them. 

(These are arranged according to Hooker's ' Flora of India'). 

DILLENIACElE. Dillenia spp. 
Acosmeryx socrates Boisd. (B.) 
Theretra clotho clotho (Drury). (B., S.) 
Theretra alec to alecto (Linn.). (S.) 
Theretra lycetus (Cramer). (B.) 



520 SPHINGIDlE • 

.ANONAOE~. Melodorum oldhami Hemsl. 
A subspecies of Meganoton rufescens (But!.). (In 

China). 

PORTULAOElE. Portulaca Linn. 
Oelerio lineata livornica (Esper). (In England). 

GUTTIFEILE. Garcinia Linn. (In China); Oalopkyllum ino
pkyllum Linn. (B.). 

Oompsogene panopus panopus (Cramer). 

TERNSTR<EMIAOElE. Actinidia fulvicoma Hance. 
Acosmeryx sericeus sericeus (Walle). (In China). 

Saurauja spp. 
Ampelopkaga rubiginosa harterti Roths. (S.) 
Ampelopkaga khasiana kkasiana Roths. (S.) 
Acosmeryx naga Moore. (S.) 
Theretra latreillei lucasi (Walk.). (In China). 
Theretra alecto alecto (Linn.). (S.) 
Oechenena minor minor (Butl.). (S.) 
Oechenena lineosa lineosa (Walk.). (In China). 

DIPTEROOARPACElE. Dipterocarpus tuberculatus Roxb. 
Oxyambulyx substrigilis substrigilis (Westw.). (R.) 

MALVACElE. Kydia calycina Roxb. 
Marumba dyras dyras (Walk.). (S.) 

Bombax malabaricum DC. 
Marumba dyras dyras (Walk.). (B.) 
Marumba indicus (Walk.). (B.) 

Hibiscus mutabilis Linn. 
Theretra clotho clotho (Drury). (In China). 

STEROULIACE&. Sterculia spp.; H elicteres isora L. 
Mar'lLmba dyras dyras (Walk.). (B., S.) 
Marumba indicus (Walk.). (B.) 

Pterospermum Schreb. ; Buettneria Linn. 
Marumba dyras dyras (Walk.). (In China). 

TIuAOElE. Grewia spp. 
Marumba dyras dyras (Walk.). (B., S.) 
Marumba indicus (Walk.). (B.) 
Ag1wsia orneus (Westw.). (S.) 

Oorchorus capsularis Linn. 
Macroglossum insipida insipida (But!.). (B.) 
Theretra oldenlandi;;e oldenlandil£ (Fa br.). (B.) 

Elreocarpus chinensi~ Hk. f. ex: B. 
Oxyamhulyx sericeipennis agana Jordan. (In China). 



APPENDIX B. 

GERANIACElE. Impatiens spp. 
Pergesa elpenor macromera (Butl.). (S.) 
Hippotion raJllesi (Butl.). (B., S.) 
Hippotion boerhavire (Fabr.). (B.) 
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Theretra latreillei lucasi (Walk.). (In China). 
Theretra oldenlandim oldenlandire (Fabr.). (B., S., R.) 
Theretra castanea (Moore). (S.) 
Rhagastis olivacea (Moore). (S.) 
Oechenena lineosa lineosa (Walk.). (S.) 
Oechenena lineosa scotti Roths. (S.) 

BUBSERACElE. Oanarium album Raeush. 
Oxyambulyx liturata liturata (But!.). (In China). 
Oxyambulyx subocellata (Feld.). (In China). 

MELIACElE. Aglaia littoralis Talbot. 
Oxyambulyx substrigilis aglaia Jordan. (B.) 

lLICINElE. Ilex rotunda Thunb. 
Dahira rubiginosa Moore. (In Japan). 

AMPELIDElE. Vitis spp. 
Ampelophaga rubiginosa jasciosa Moore. (S.) 
Ampelophaga rubiginosa harterti Roths. (S.) 
Ampelophaga khasiana khasiana Roths. (S.) 
Acosmeryx naga (Moore). (S.) 
Acosmeryx anceus subdentata Roths. & Jord. (B.) 
Acosmeryx socrates Boisd. (B.) 
Oelerio lineata livornica (Esper). (In England). 
Hippotion celerio (Linn.). (R., S., P.) 
Theretra clotho clotho (Drury). (B., S.) 
Theretra gnoma (Fabr.). (S.) 
Theretra latreillei lucasi (Walk.). (B.) 
Theretra alecto alecto (Linn.). (B., S.) 
Theretra lycetus (Cramer). (B.) 
Theretra oldenlandim oldenlandim (Fabr.). (P.) 
Theretra pallicosta (Walk.). (P.) 
Rhyncholaba acteus (Cramer). (B., S.) 
Rhagastis aurifera aurifera (But!.). (S.) 
Rhagastis confusa Roths. & Jord. (S.) 
Rhagastis olivacea (Moore). I (In China). 
Rhagastis albomarginatus albomarginatus (Roths.). 

(In China). 
Cechenena mirabilis (But!.). (S.) 
Oechenena minor minor (Butl.). (M., S.) 
Cechenena lineosa Zineosa (Walk.). (S.) 
Oechenena lineosa scotti Roths. (S.) 
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V itis tenuifolia W & Arn. 
Panacra mydon mydon Walk. (In China). 

Vitis cantoniensis Seem. 
Acosmerycoides leucocraspis leucocraspis (Hampson). 

(In China). 
Acosmeryx seriCe1l8 sericeus (Walk.). (In China). 

Leea Linn. 
Acosmeryx anceus subdentata Roths. & Jord. (B.) 
Acosmeryx socrates Boisd. (B.) 
Theretra ·alecto alecto (Linn.). (S.) 
Theretra alecto alecto (Linn.). (S.) 
Theretra lycetus (Cramer). (B., S.) 
Cechenena minor minor (ButI.). (M., S.) 

SAPINDAOElE. 

Daphnusa ocellaris ocellaris Walk. (In China.) 
Schleichera trijuga Willd. 

Marumba dyras dyras (Walk.). (B.) 
Acer campbelli Hook. f. 

Rhodoprasina jloralis -(Butl.). (FM.) 

SABIAOElE. M eliosma fordii Hemsl. 
Psilogramma menephron menelJhron (Cramer). (In 

China). 
M eliosma pungens Wall. 

Marumba spectabilis spectabilis (Butl.). (In China). 

ANACARDIAOElE. Rhus insignis Hook. f. 
Oxyambulyx se·riceipennis agana Jordan. (S.) 

Rhus vernicifera DC. ; Dracontomelum magniferum BI. 
Compsogene panopus panopus (Cramer). (In China). 

M angifera indica Linn. 
Compsogene panopus panopus (Cramer). (B., R.) 

Odina wodier Roxb. 
Oxyambulyx subocellata (Feld.). (B.) 

Poupartia fo'rdii Hemsl.=Spondias axillaris Roxb. 
Oxyambulyx ochracea (But!.). (In China). 
Oxyamb'ltlyx liturata liturata (Butl.). (In China). 

LEGUMINOSlE. M illettia atropurpurea Benth. 
Clanis phalaris (Cramer). (FM.) 
Clanis bilineata bilineata (Walk.). (In China). 
Clanis titan titan Roths. & J ord. (In ChUla). 

Indigofera Linn. 
Clanidopsis exusta (Butl.). (S.) 

Lespedeza spp. 
Olanis undulosa undulosa (Moore). (S., M.) 
Sataspes infernalis (Westw.). (In China). 
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Mucuna spp. 
Glanis phalaris (Cramer). (In China). 
Glanis bilineata bilineata (Walk.). (In China). 

Erythrina spp. 
Acherontia lachesis (Fabr.). (S., M.) 

Pueraria DC. 
Clanis bilineata bilineata (WaIle). (In China). 

Phaseolus spp. ; Arachis hypogma Linn. 
Herse convolvuli convolvuli (Linn.). B., P.) 

Dolichos lablab Linn. 
Acherontia styx styx Westw. (B.) 
Herse convoluli convoluli (Linn.). (P.) 

Dalbergia spp. 
Olanis titan titan Roths. & Jord. (B.) 
Sataspes infernalis (Westw.). (B.) 
Sataspes tagalica Boisd. (In China). 
Sataspes scotti Jordan. (S.) 

Pterocarpus marsupium Roxb. 
Olanis bilineata bilineata (Walk.). (B.) 
Olanis titan titan Roths. & Jord. (B) 

Pongamia glabra Vent. 
Olanis phalaris (Cram.). (B., S.) 
Clanis bilineata bilineata (Walk.). (B., S.) 
Theretra nessus (Drury). (B.) 

Derris platyptera Baker. 
Clan is titan titan Roths. & Jord. (B.) 

Cassia fistula Linn. 
Clanis phalaris (Cram.) (S.) 

Xylia xylocarpa Taub. 
Oxyambulyx belli Jordan. (B.) 
Glanis phalaris (Cramer). (B.) 

A lbizzia lebbek Durazz. 
Sataspes infernalis (West",..). (In China). 

Robinia pseud-acacia Linn. 
Clanis deucalion (Walk.). (S.) 

ROSACElE. Prunus spp. ; Pyrus spp. 
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Marumba gaschkewitschi fortis Jordan. (In China). 
Langia zenzeroides zenzeroides Moore. (S.) 
Celerio lineata livornica (Esper). (In England). 

Eriobotrya japonica Lindl. 
Marumba gaschkewitschi fortis Jordan. (In China). 

Photinia lindleyana W & Arn. 
M acroglossum passalus recti fascia (Felder). (In 

China). 
Cratregus Linn. 

Marumba gaschkewitschi fortis Jordan. (In China). 
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SAXIFRAGAOElE. Hydrangea Linn. 
Rhagastis albmnarginatus alhomarginatus (Roths.). (S.) 

Dichroa febrifuga Lour. 
Rhagastis albomarginatus albomarginatus (Roths.). 

(In China). 

COMBRETACElE. Terminalia tomentosa Bedd. 
Oxyambylux matti Jordan. (B.) 

MYRTACElE. Eugenia jambolana Lamk. 
Acherontia styx styx Westw. (S.) 

Barringtonia Forst. 
Theretra nessus (Drury). (R.) 

Oareya arborea Roxb. 
Theretra oldenlandi83 oldenlandi83 (Fabr.). (B.) 

MELASTOMACElE. Me1necylon edule Roxb. 
M acroglossum assimilis Swains. (B.) 

M elastoma sanguineu'tn Sims. 
Theretra suffusa (Walk.). (In China). 

LYTHRAOElE. Lagerstrremia flos-reginre Retz. 
Theretra latreillei lucasi (Walk.). (B.) 

ONAGRACElE. Epilobium Linn. 
Oelerio gallii gallii (Rottenburg). (In England). 

Jussi83a repens Linn. 
Theretra pinastrina pinastrina (Martyn). (S.) 

J U8si83a suffruticosa Linn. 
Theretra oldenlandi83 oldenlandire (Fa br . ). (In China). 

Fuchsia Linn. 
Theretra clotho clotho (Drury). (S.) 

CEnothera Linn. 
Oelerio lineata livornica (Esper). (Ill England). 

P ASSIFLORACElE. Passiflora Linn. 
Theretra ness us (Drury). (S.) 

CUCURBITACElE. Ooccinia W & Arn. 
Acherontia styx styx Westw. (R.) 

BEGONIACElE. Begonia Linn. 
Theretra clotho clotho (Drury). (S.) 
Theretra latreillei lucasi (Walk.). (In China). 
Rhyncholaba acteus (Cramer). (In China). 

CORNACElE. Alangium lamarckii Thw. 
Deilephila minima minima (But!.). (B.) 



APPENDIX B. 525 

CAPBIFOLIACElE. Lonicera Linn. 
Hremorrhagia fuciformis fuciformis (Linn.). (In 

England). 
Lonicera quinquelocularis Hardw. 

H83morrhagia saundersi (Walle). (S.) 

RUBIACElE. Adina cordifolia Hook.; Gardenia Linn.; Pavetta 
indica Linn. 

Oephonodes hylas hylas (Linn.). (B., S.) 
Cephonodes picus (Cramer). (B., S.) 

Adina globifera Salish. 
Rhodosoma triopus (Westw.). (In China). 

Uncaria Schreb. ; Oinchona Linn. 
Deilephila hypothous hypothous (Cramer). (R., S.) 

Hymenodictyon excelsum Wall.; Ixora brachiata Roxb. ; 
Ooffea bengalensis Roxb. 

Cephonodes hylas hylas (Linn.). (S.) 
Wendlandia spp. 

Oephonodes hylas hylas (Linn.). (S.) 
Deilephila hypothous hypothous (Cramer). (In China). 

Hedyotis spp. 
SphingonEEpiopsis pumilio (Boisd). (S.) 
Macroglossum troglodytus (Boisd.). (S.) 
Macroglossum variegatum Roths. & Jord. (In China). 

Oldenlandia spp. 
SphingonEEpiopsis pumilio (Boisd.). (In China). 
Theretra oldenlandiEE oldenlandire (Fabr.). (B.) 

Randia dumetorum Lamk. 
Cephonodes hylas hylas (Linn.). (B., S.) 
Cephonodes picus (Cramer). (B.) 
Cizara sculpta (Felder). (B.) 

Knoxia mollis W & Arn. 
Hippotion boerhavire (Fabr.). (S.) 
Theretra castanea (Mobre). (S.) 

Morinda spp. 
Gurelca hyas hyas (Walle). (B.) 
Macrogwssum gyrans (Walk.). (B.) 
Macroglossum particolor Roths. & Jord. (B.) 
Macroglossum sitiene (Walk.). (In China). 
Macrogwssum fringilla (Boisd.). (F.M.) 
Macroglossum cory thus luteata (Butl.). (B.) 

Psychotria Linn. 
Theretra alecto alecto (Linn.). (R.) 

Psychotria dalzelli Hook. 
Macroglossum fringilla (Boisd.). (B.) 

Ohasalia curviflora Thw. 
Macroglossum vicinum Jordan. (B.) 
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Saprosma indicum Dalz. & Gibs. 
Macroglossum belis (Linn.). (B.) 

P:;ederia spp. 
Gurelca hyas hyas (Walk.). (S.) 
Gurelca himachala himachaZa (Butl.). (S.) 
M acroglossum pyrrhosticta pyrrhosticta (Butl.). (S.) 
.1Wacroglossum sitiene (Walk.). (In China). 
Macroglossum corythus luteata (Butl.). (S.) 

Hamiltonia suaveoZens Roxb. 
Macroglos8um belis (Linn.). (S.) 

Leptodermis lanceolata Wall. 
Gurelca masuriensis (Butl.). (S.) 

Sper'lnacoce sp. 
Hippotion celerio (Linn.). (S.) 
Hippotion boerhavire (Fabr.). (S.) 

Rubia cordifolia Linn. 
Ha;morrhagia fuciformis fuciformis (Linn.). (In 

England). 
Macroglossum stellatarum (Linn). (In England). 
Macroglossum bombylans (Boisd.). (S.) 
Macroglossum regulus (Boisd.). (B.) 
Rhopalopsyche nycteris nycteris (Kollar). (S.) 
Rhopalopsyche nycteris bifasciata Butl. (S.) 
Theretra alecto alecto (Linn.). (S.) 

Galium spp. 
Hremorrhagia fuciformis fuciformis (Linn.). (In 

England). 
Sphingonrepiopsis pumilio (Boisd.). (R.) 
Macroglossum stellatarum (Linn.) (In England). 
Rhopalopsyche nycteris nycteris (Kollar). (S.) 
Celerio gallii gallii (Rottenburg). (In England). 
Celerio lineata livornica (Esper). (In England). 

Asperula Linn. 
Celerio gallii gallii (Rottenburg). (In England). 

COMPOSITlE. Helianthus spp. 
Herse convolvuli convolvuli (Linn.). (S., M.) 

OLEACEJE. Jasminum Linn.; Nyctanthes abor-tristis Linn. 
Acherontia lachesis (Fabr.). (S.) 
Acherontia styx styx Westw. (R.) 
Psilogramma menephron menephron (Cramer). (R.) 

Linociera malabarica Wall. 
Dolbina inexacta (Walk.). (B.) 

Olea dioica Rox b. ; Ligustrum robustum BI. 
Psilogramma menephron m.enephron (Cramer). (B., S.) 
Dolbina inexacta (Walk.). (B., S.) 



APPENDIX B. 527 

ApOCYNACElE. Carissa spp. 
Nephele didyma (Fabr.). (B., S., P.) 

Vinca spp.; Holarrhe1W, antidysenterica Wall.; Ervtgamia 
heynea1W, Wall.; Nerium odorum Soland.; Tabernc£
monta1W, spp. 

Deilephila nerii (Linn.). (B., S.) 
Deilephila placida Walk. (R.) 

LOGANIACElE. Strychnos nux-vomica Linn. 
Angonyx testacea testacea (Walk.). (B.) 
Macroglossum affictitia (Butl.). (B.) 
.i.l1acroglossum belis (Linn.). (B.) 
Macroglossum corythu8 luteata (Butl.). (B.) 

BORAGINACElE. Cordia obliqua Willd. 
Polyptychus trilineatus sonanthis Jordan. (B.) 
Polyptychus trilineatus undatus Roths. & Jord. (S.) 
Polyptychus dentatus Cramer. (B.) 

Ehretia lmvis Roxb. 
Polyptychus trilineatus sonanthis Jordan. (B.) 
Polyptychus trilineatu8 trilineatus Moore. (S.) 
Polyptychus dentatus Cramer. (B., S.) 

CONVOLVULACEJE. Jpomma spp. 
Acherontia lachesis (Fabr.). (B., S., P.) 
Herse convolvuli convolvuli (Linn.). (B., S., P.) 
Therei-ra oldenlandim oldenlandiw (Fabr.). (B., S., P.) 

Convolvulus spp. 
Herse convolvuli convolvuli (Linn.). (B., R., S.) 
Theretra nessus (Drury). (In China). 

SOLANACElE. Solanum spp. ; Datura Linn. 
Acherontia lachesis (Fabr.). (B., R., S., P.) 
Acherontia styx styx Westw. (B., R., 8., P.) 

N icotiana tabacum Linn. 
Acherontia lachesis (Fabr.). (R.) 

SCROPHULARIACEJE. Glossostigma spathulatum Arn. 
H ippotion boerhaviw (Fa br .). (P., M.) 

BIGNONL~CElE. Tecoma spp. 
Acherontia lachesis (Fabr.). (P.) 
Acherontia styx styx We~tw. (S.) 

Stereospermum Cham. 
Acherontia lachesis (Fabr.). (B.) 

Bignonia megapotamica Spreng. 
Acherontia styx styx Westw. (S.) 

Spathodea campanulata Beauv. 
Acherontia lachesis (Fabr.). (S.) 
Psilogramma ·menephrnn menephron (Cramer). (S.) 
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PEDALINElE. Sesamum indicum DC. 
Acherontia styx styx Westw. (S., P.) 
Hippotion echeclus (Boisd.) (In China). 

AC.ANTHACElE. Strobilanthes spp. 
Pseudodolbina fo fo (Walk.). (S.) 
Pseudodolbina fo celator Jordan. (S.) 

VERBENACElE. Lantana camara Linn.; Stackytarpketa indica 
Yah!. 

Acherontia lachesis (Fabr.). (B., S.) 
Oallicarpa arborea Roxb. 

Acherontia lachesis (Fabr.). (S.) 
Psilogramma menephron menephron (Cramer). (S.) 
Apocalypsis velox Butl. (S.) 

Tectona grandis Linn. 
Acherontia lachesis (Fabr.). (B.) 
Psilogramma menephron menephron (Cramer). (B.,. 

P.) 
Vitex negundo Linn. ; Olerodendron spp. 

Acherontia lachesis (Fabr.). (B., S., P.) 
Acherontia styx styx Westw. (B., S., P.) 
PS'iwgramma meneplltron menephron (Cramer). (B.,. 

S., P.) 
Symphorema involucratum Roxb. 

Meganoton nyctiphanes (Walle). (B.) 
Oitharexylum subser'ratum Sw. 

Acherontia styx styx Westw. (S.) 

LABI.ATlE. Ooleus Lour. 
Acherontia lachesis (Fabr.). (S.) 
Acherontia styx styx Westw. (S.) 

Oolebrookia oppositijolia Sm.; Anisomeles ovata Br. 
Acherontia lachesis (Fabr.). (S.) 

NYCTAGINACElE. Boerhavia spp. 
H ippotion celerio Linn. (B., S.) 
Hippotion boerhavim (Fabr.). (P., S., M.) 
Theretra pinastrina pinastrina (Martyn). (R.) 

Pisonia alba Spanogue. 
H ippotion velox (Fa br.). (B.) 

CHENOPODI.ACElE. Beta spp. 
Hippotion celerio (Linn.). (P., M.) 

POLYGONACElE. Rumex spp. 
Oelerio lineata livornica (Esper). (In England). 
Hippotion celerio (Linn.). (M., S.) 

Polygonum chinensis Linn. 
Gechenena lineosa lineosu (Walk.). (S.) 
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LAURAOE&. Machilus ichangensis Rehd. & Wils.; Ph (J3b e 
Nees; Litsma elongata Hook. 

Marumba cristata cristata (Butl.). (In China). 
Alseodaphne semicarpifolia Nees. 

Marumba nympha Roths. & Jord. (B.) 
Sa88afras tzumu Hemsl. 

Meganoton analis (Feld.). (In China). 

EUPHORBIACElE. Euphorbia spp. 
Oelerio euphorbim nervosa Roths. & Jord. (B., S.) 
Oelerio euphorbim robertsi (But!.). (S.) 
Celerio gallii gallii (Rottenburg). (R.) 
Celerio nicma lathyrus (Walle). (R.) 

Bridelia spp. 
Marumba dyras dyras (Walk.). (S.) 

Aporosa spp. 
The1'etra pallicosta (Walk.). (B., M., S.) 

Daphniphyllum Bl. 
Macroglossum saga ButI. (In China). 
Macroglossum passalus rectifascia (Felder). (In 

China). 
Antidesma Linn. 

Acherontia lachesis (Fabr.). (R.) 

MORACElE. Broussonetia papyrifera Vent. 
Parum colligata (Walle). (S.) 

URTICACElE. Parum colligata (Walle). (In China). 

JUGLANDACElE. Juglans regia Linn. 
Oxyambulyx sericeipennis sericeipennis (But!.). (S.) 
Oxyambulyx sericeipennis agana Jordan. (S.) 
Marumba sperchius gigas (But!.) (In China). 
Phyllosphingia dissimilis Bremer. (R.) 

Engelhardtia spicata Bl. 
Oxyambulyx sericeipennis agana Jordan. (S.) 

MYRICAOEJE. Myrica nagi Thunb. 
Oxyambulyx sericeipennis agana Jordan. (S.) 

BETULAOElE. Betula alnoides Ham. 
Oxyambulyx sericeipennis agana Jordan. (S.) 
Gypa pallens enodis Jordan (S.) 

F AGACElE. Quercus spp. 
Oxyambulyx sericeipennis agana Jordan. (In China). 
Oxyambulyx liturata liturata (But!.). (In China). 
Marumba sperchius gigas (But!.). (M., S.) 

VOL. V. 2 M 
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Quercus fenestrata Roxb. 
Rkodop'J'asina callantka Jordan. (S.) 
Oypa pallen8 enodis Jordan. (S.) 
Degmaptera mirabilis (Roths.). (S.) 

Castano psis Spach. 
Oxyambulyx liturata liturata (But1.). (In China). 
Smerinthulus perversa (Roths.). (S.) 

SALIOAOElE. Salix Linn. 
Smerinthus kindermanni oosoleta Staude (In China.) 

Populus Linn. 
Olanidopsis exusta (ButI.). (R.) 

DIOSCOREACElE. Dioscorea spp. 
Tkeretra nessU8 (Drury). (B., R., S.) 

PONTEDERIAOElE. M onochoria spp. 
Hippotion echeclus (Boisd.). (S.) 

COMMELINAOElE. Commelina bengalensis Linn. (P., M.) 
Rhyncholaba acteus (Cramer). 

AROIDElE. Oryptocoryne Fisch. 
Hippotion celerio (Linn.). (S.) 
Theretra oldenlandire oldenlandire (Fabr.). (S.) 

Arisrema spp. 
Panacra metallica anfracta Gehl. (S.) 
Panacra mydon mydon Walk. (S.) 
Pergesa elpenor macromera (Butl.). (S.) 
Pergesa elpenor rivularis (Boisd.). (S.) 
Tkeretra nessU8 (Drury). (B.) 
Theretra oldenlandire oldenlandire (Fabr.). (S.) 
Theret1'a castanea (Moore). (S. ) 
Rhyncholaba acteus (Cramer). (S., P.) 
Rhagastis velata (WaIle). (S.) 
Rhaga8tis olivacea (Moore). (S.) 

Amorphophallus spp. 
Panacra mydon mydon Walk. (S.) 
Pergesa elpenor macromera (Butl.). .(S.) 
Theretra ne8SUS (Drury). (B.) 
Tlteretra clotho clotho (Drury). (S.) 
Rhyncltolaba acteus (CranIer). (S.) 
Rhagastis velata (Walk.). (S.) 
Rhagastis aurifera aurifera (Butl.). (8. ) 
Rhagastis olivacea (Moore). (S.) 
Cechenena minor minor (Butl.). (In China). 

Ariopsis peltata Nimmo. 
1'heretria castanea (Moore). (B.) 



APPENDtx n 

Oowcasia spp. 
Panacra mydon mydon Walk. (S.) 
Theretra gnoma (Fabr.). (S.) 
Theretra oldenlandim oldenlandim (Fabr.). (S.) 
Theretra pinastrina pinastrina (Martyn). (S.) 
Rhyncholaba acte'ltS (Cramer). (S.) 

Oaladium bicolor ,7 ent. 
Hippotion celerio (Linn.). (S.) 
Thereira oldenlandire oldenlandire (Fabr.). (S.) 
Theretra pinastrina pinastrina (Martyn). (B.) 
Rhyncholaba acteus (Cramer). (B.) 

Pothos scandens Linn. 
Panacra busiris atima Roths. & J ord. (B.) 
Panacra 1nydon mydon Walk. (In China). 

GRAMINElE. Saccharum Linn. 
Leucophlebia lineata West,v. (P., R.) 

Bambusa Linn. and other GRAMINElE. 

Leucophlebia emittens Walk. (B., S., FM.) 
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[All names printed in italics are synonyms. When a species is mentioned 
on more than one page, the page on which the description occurs is 
indicated by thickened numerals.] 

abietina (Sphinx), 77. 
Acherontia, 49, 52. 
Acherontiicre, 51. 
Acherontiinre, 45, 46, 

48. 
Acherontiini, 45, 51. 
Acosmerycoides, 261, 

287. 
Acosmeryx, 261, 289. 
scteus (Rhyncholaba), 

462. 
scuta (Rhagastis), 466, 

470. 
regrota (Cechenena), 

483, 485. 
requalis (Pseudodol

bina.), 87, 91. 
affictitia (Macroglos

sum), 349, 360. 
agana (Oxyambulyx), 

114, 117. 
aglaia. (Oxyambulyx), 

113, 128. 
Agnosia, 101, 209. 
albicans (Marumba), 

175,185. 
albomarginatus (Rha

gastis), 466, 467, 
478. 

alecto (Theretra), 428, 
440. 

Allodaphnusa, 192. 
Antblypterus, 103. 
Ambulicinoo, 45, 46, 

98. 
Ampelophaga, 262, 

278. 

analls (Meganoton), 69, 
70. 

Anambulyx, 101, 231. 
anda/lnana (Triptogon), 

179. 
andan14nensis (Chooro

campa), 264. 
andamanus (Daphnis), 

273. 
anfracta (Panacra), 

301, 309. 
Angonyx, 262, 315. 
Apocalypsis, 49, 68, 81. 
aquila (Macroglossum), 

349, 386. 
argentata (Ambulyx), 

135. 
Asemanophorre, 45, 46, 

47. 
aspersata (Chrero

campa), 434. 
assamensis (Enpi-

nanga), 319. 
assimilis (Macroglos

sum), 349, 368. 
atima (Panacra), 301, 

302. 
aurifera (Rhagastis), 

467, 471. 
auripennis (Oxyam

bulyx) , 113, 127. 
automedon (Panacra), 

301, 305. 

bells (Macroglossum), 
349, 365. 

belli (Oxyambulyx), 
114, 119. 

bengalensis (Macro
glossum), 368. 

bengalensis (Ma-
rumba), 174, 190. 

bhaga (Eurypteryx), 
342. 

bicolor (Leucophlebia), 
159. 

bieti (Metagastes), 215. 
bifasciata (Rhopalo

psyche), 394, 396. 
bilineata (Clanis), 142, 

150. 
biBecta (Chrerocampa), 

45l. 
boerhavire (Hippo

tion), 414, 424. 
boisduvali (Theretra), 

429, 433. 
bombylans (Macro

glossum), 349, 353. 
burlnanica (Macro

glossa), 356. 
busiris (Panacra), 301, 

304. 
butus (Sphinx), 437. 

Callambulyx, 101, 228. 
callantha (Rhodo

prasina), 199, 200. 
canescens (Oxyam

buIyx), 113, 135. 
castanea (Theretra), 

428, 459 .. 
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oa~pyrrha (~acro
glossa), 370. 

Cechenena, 398, 481. 
celator (Pseudo

dolbina), 87. 
Celerio, 399, 400. 
celerio (Hippotion), 

414, 417. 
Cephonodes, 238, 244. 
cervina (Basiana), 142. 
ceylanica (Marurnba), 

179. 
Chrerocampinre, 45, 46, 

397. 
Chromis, 261, 264. 
circe (Acherontia), 55. 
citrona (Oxyambulyx), 

115. 
Cizara, 262, 320. 
Clanidopsis, 101, 206. 
Clanis, 101, 139. 
clotho (Theretra), 429, 

434. 
coUaria (Sataspes), 257. 
colligata (Parum), 214, 

215. 
Compsogene, 101, 103. 
concolor (Pseudo

sphinx), 92. 
confusa (Rhagastis), 

467, 473. 
con8anguis (Ambulyx), 

118. 
convolvuli (Herse), 61. 
corythus (Macroglos

sum), 350, 387. 
cristata (Marumba), 

175, 176. 
cunninglta1ni (Cepho

nodes), 250. 
curiosa (Pentateucha), 

85. 
curtisi (Macroglossa), 

243. 
cyclasticta (Oxyambu

lyx), 113, 139. 
Cypa, 101, 217. 
cyrene (Deiliphila), 

434. 
cyrtolophia (Pseudo

sphinx), 73. 

Dahira, 261, 276. 
damascena (Leuco-

phlebia), 159. 
Daphnusa, 101, 192. 
decolor (Cypa), 218. 
decoratus (Marumba), 

174, 191. 

ALPIIABFlTIOAL INDEX. 

Degmaptera, 101, 224. 
Deilephila, 261, 266. 
dentatus (Polypty-

ChUB), 162, 169. 
denticulatu8 (Smerin .. 

thus), 169. 
deucalion (Clams), 142, 

149. 
didyma (Nephele), 325. 
di8ci8triga (~acrosila), 

77. 
divergens (Macro

glossum), 350, 382. 
dohertyi (Panacra), 

301, 307. 
Dolbina, 49, 93, 94. 
Dolbinopsis, 49, 93. 
dolicI:toides (Ampelo-

phaga), 280, 284. 
dolichus (Elibia), 287. 
dyras (Marumba), 175, 

179. 

echeclus (Hippotion), 
414, 420. 

elegans (ChrorocBmpa), 
420. 

Elibia, 262, 285. 
elwesi (Anambulyx), 

232. 
emit tens (Leuco-

phlebia), 157, 159. 
enodis (Cypa), 218, 

220. 
Enpinanga, 262, 318. 
erebina (Lophura), 334. 
ernestina (Deilephila), 

267, 274. 
erotus (Chromis), 264. 
E urypteryx, 262, 341. 
exusta (Clanidopsis), 

207. 

faro (Macroglossum), 
349, 392. 

fasciosa (Alllpelo
phaga), 280. 

ferruginea (Cypa), 218, 
222. 

fervens (Macroglossa), 
355. 

floralis (Rhodoprasina), 
199. 

fo (Pseudodolbina), 87, 
88. 

fortis (Marumba), 174, 
175. 

Jraterna ( Chrero .. 
campa), 410. 

fringilla (Macroglos
sum), 350, 379. 

fruh8torferi (AlIo
daphnusa), 193. 

fuciformis (Hremor
rhagia), 241, 242. 

/uscescens (Triptogon), 
179. 

gallii ( Celerio ), 401, 
407. 

gigantea (Clanis), 14:6, 
153. 

gigas (Marumba), 175, 
185. 

glaucoplaga (Macro
glossa), 384. 

glaucoptera (Macro
glossuln), 350, 385. 

gloriosa (Rhagastis), 
466, 478. 

gnoma (Theretra), 429, 
437. 

gonograpta (Chmro
campa), 437. 

nrandis (Diludia), 70. 
grises (Dolbinopsis), 

94. 
griseOll\arg~ata 

(Theretra), 429, 454. 
Gurelea, 261;1 328. 
gyrans (Macroglosswn) 

349, 356. 

Hremorrhagia, 239. 
lw,miltoni (Panacra), 

308. 
harterti (Ampelo

phaga), 280, 282. 
hauxwelli (Sataspes), 

257. 
heliophila (Macro

glossum), 379. 
helops (Cechenena), 

483, 486. 
hernichroma (Ma.cro-

glossum), 349, 390. 
Herse, 49) 52, 60. 
hasp era (Nephele), 328. 
himachala (Gurelca), 

330, 336. 
Hippotion, 399, 413. 
hyas (Gurelca), 330, 

331. 
hylas (Cephonodes), 

247. 
h.lJporhoda (Chmro

campa), 459. 
hypothous (Deile

phila), 276, 271. 



imperator (Macro
glossum), 349, 393. 

incongruens (Cypa.), 
218. 

indicurn (Triptogon), 
189. 

indicus (Marwnba), 
174, 189. 

inexacta (Dolbina), 95. 
infernalis (Sataspes), 

253. 
insignis (Theretra), 

429, 454. 
insipida (Macroglos

sum), 351, 373. 
interrupta (Macro

glossa), 386. 

junonia (Callambulyx), 
229, 280. 

khasiana (Ampelo
phaga), 280, 283 

kha8iana (Langia), 
194. 

1chasianum (Megano
ton), 95. 

lachesis (Acherontia), 
54, 55. 

lahore. (Oxyambulyx), 
113, 123. 

Langia, 101, 194. 
lathyrus (Celerio), 401, 

4OS. 
layardi (Deilephila), 

267, 273. 
Lepchina, 261, 299~ 
lepBJta (Macroglossa), 

385. 
lethe (Acherontia), 55. 
leucocraspis (Acos

merycoides), 288. 
Leucophle bia, 101, 

156. 
U(J'naria (Panacra), 415. 
linea.ta (Leucophlebia), 

1(j7. 
lineosa. (Cechenena), 

483, 490. 
liturata (Oxyam

bulyx), 113, 125. 
livornica (Celerio), 401, 

408. 
lucasi (Theretra), 429, 

488. 
lunata. (Rhagastis), 

466, 475. 

ALPHABETIOAL INDEX. 

Iuteata (Macroglos
awn), 350, 388. 

luteatus (Polyptychus), 
162, 163. 

lycetus (Theretra), 429, 
445. 

macroglo8soides (Peri
gonia), 331. 

Maeroglossum, 261, 
345. 

macromera (Pergesa), 
410, 411. 

maculifera (Oxyam
bulyx), 114, 118 .. 

'1na.ior . (Chrerocampa), 
490. 

mansoni (Compso .. 
gene), 108. 

mansoni (Theretra), 
428, 443. 

marina (Panacra), 301, 
305. 

Marurnba, 101, 172. 
massurensw (Tripto .. 

gon), 179. 
roasuriensis (Gurelea), 

330> 334. 
roatti (Oxyambulyx), 

114, 132. 
Megacorma, 49, 52, 

65. 
Meganoton, 49, 68, 69. 
metallica (Panacra), 

301, 312. 
microta (Agnosia), 210, 

213. 
mincopicus (Polypty

chus), 162, 16S. 
minima (Deilephila), 

267, 274. 
mini1na (Lophura), 

339. 
minor (Cechenena), 

482, 483, 487. 
mirabilis (Cechenena), 

483. 
mirabilis (Degma

ptera), 224. 
modesta (Sphinx), 169. 
montana (G urelca), 

330, 338. 
morpiLeus (Zonilia), 

326. 
morta (Acherontia), 55. 
moseri (Panacra), 301, 

306. 
mydon (Panacra), 301, 

313. 
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naga (Acosmeryx), 291. 
Nephele, 261, 324. 
N ephelini, 45, 259. 
nedi (Deilephijlt), 267, 

268. 
neryosa (Celerio), 402, 

404. 
nessus (Theretra), 428, 

430. 
nestor (Sphinx), 66. 
nicobarensis (Sphinx), 

142. 
nigrijasciata (Macro

glossa), 378. 
nycteris (Rhopalo

psyche), 394. 
nyctiphanes (Mega

noton), 69, 73. 
nympha (Marumba), 

175, 182. 

obliqua (Megacorma), 
66. 

obliquifascia (Ampelo .. 
phaga), 280, 285. 

obscura (Macroglossa), 
387. 

obsoleta (Smerinthus), 
233. 

oceanica (Enpinanga), 
319, 320. 

ocellaris (Daphnusa), 
193. 

ochracea (Oxyam-
bulyx), 113, 124. 

oldenlandire(Theretra), 
429, 448. 

olivacea (Rhagastis), 
466, 467, 475. 

omissa (Acosmeryx), 
291, 298. 

opis (Macroglossa), 
365. 

oriens (Triptogon), 179. 
orientalis (Macro

glossa), 378. 
ol'ientalis (Protoparce), 

61. 
orneus (Agnosia), 210. 
o xyambulyx , 101,109. 

pagano, (Ambulyx), 
142. 

paUens (Cypa), 218, 
219. 

pallicosta (Theretra), 
428, 455. 

Panacra, 261, 299. 
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panopus (Compso
gene), 104. 

particolor (Macro
glossum), 349, 362. 

Parum, 101, 213. 
pavonia (Calymnia), 

104. . 
Pentateucha, 49, 68, 

85. 
perfecta (Panacra), 

301, 312. 
Pergesa, 399, 409. 
perundulans (Phyllo

sphingia), 235. 
perversa (Smerinthu

Ius), 223. 
phalaris (Clanis), 142, 

153. 
Philampelinre, 45, 46, 

259. 
Phyllosphingia, 101, 

234. 
picus (Cephonodes), 

247, 250. 
pinastrina (Theretra), 

429, 451. 
placida (Deilephila), 

267, 273. 
placida (Oxyambulyx), 

114, 118. 
precilus (Callambulyx), 

229, 231. 
poliotis (Marumba), 

174, 187. 
Polyptychus, 101, 160. 
porphyria (Parum), 

214. 
prometheus (Macro

glossum), 350, 383. 
proxima (Macroglossa), 

387. 
prunosa (Chrero-

campa), 445. 
Pseudodolbina, 49, 68, 

86. 
pseudonaga (Acos

meryx), 295. 
P8eudosmerinthus, 160. 
Psilogramma, 49, 68, 

77. 
pudorinus (Smel'in

thus), 210. 
puellaris (Chrero

campa), 449. 
pumilio (Sphingonre

piopsis), 339. 
punctivenata (Chrero

campa), 433. 
pundjabensis (Ceche

nena), 489, 

ALPHABETIO.A.L INDEX. 

pusilla (Lophw'a), 
339. 

pyrrhosticta (Macro
glossum), 351, 3'70. 

ramesi (Hippotion), 
414, 422. 

rectifascia (Macro
glossum), 349, 391. 

rectilinea (Triptogon), 
189. 

regulus (Macroglos
sum), 349, 355. 

Rhagastis, 398, 465. 
Rhodoprasina, 101, 

198. 
rhodoptera (Ambulyx), 

125. 
Rhodosoma, 261, 343. 
Rhopalopsyche, 261, 

393. 
Rhyn"cholaba, 399,461. 
rivularis (Pergesa), 

410. 
robertsi (Celerio), 402. 
r08acea (J~eucophlebia), 

157. 
rosina (Chmrocampa), 

445. 
rubiginosa (Dahira), 

277. 
rubra (Hremorrhagia), 

241, 244. 
rubricosa (Callambu

lyx), 229~ 
rufescens (Meganoton), 

69, 76. 

saga (Macroglossum), 
350, 384. 

satanas (Acherontia), 
55. 

Sataspes, 239, 251. 
saundersi (Hromor

rhagia), 241, 243. 
scotti (Cechenena), 

483, 489. 
scotti (Marumba), 185. 
scotti (Sataspes), 253, 

257. 
scnlpta (Cizara), 321. 
Semanophorre, 45, 46, 

236. 
semifasciata (Macro

glossum), 350, 386. 
sericeipennis (Oxyam

bulyx), 114, 115. 

sericeus (Acosmeryx), 
291, 297. 

SeBiicre, 238. 
Sesiinre, 45, 46, 238. 
Sesiini, 45, 238. 
sikhimensis (Rhagas-

tis), 466, 474. 
silhetensw (Chrero

campa), 451. 
silhetensis (Triptogon), 

179. 
simillima (Hemaris), 

242. 
sinuata (Pallacra), 301, 

308. 
sitiene (Macroglos-

sum), 350, 378. 
Smerinthulus, 101, 223. 
Smerinthus, 101, 232. 
socrates (Acosmeryx), 

291, 295. 
sonanthis (Polypty

chus), 162, 163. 
spectabilis (Marumba), 

175, 178. 
Sphingidre, 42. 
Sphingicre, 67. 
sphingini, 45, 67. 
Sphingonoopiopsis, 261, 

338. 
Sphingulicre, 93. 
Sphingulini, 45, 93. 
Sphinx, 49, 68, 92. 
stellatarum (Macro-

glossum), 349, 352. 
styx (Acherontia), 54, 

58. 
subdentata (Acos

meryx), 291, 294. 
subocellata (Oxyam

bulyx), 113, 136. 
substrigilis (Oxyam

bulyx) , 113, 131. 
suffusa (Theretra), 428, 

444. 
superba (Basiana), 

229. 
Sylvia (Macroglos

sum), 350, 387. 

tagalica (Sataspes), 
253, 256. 

taxicolor (Macroglossa), 
368. 

tenebrosa (Chrero-
campa), 438. 

testacea (Angonyx), 
316. 



Theretra, 399, 427. 
thoracica (Sataspes), 

256. 
thwaitesi (Ambulyx). 

136. 
timuiU8 (Sphinx), 169, 
titan (Clanis), 142, 

158. 
wan'luillaris (Diludia), 

70. 
tridens (Lepchina), 

299. 
trilineatus (Polypty

chua), 162, 167. 
triopus (Rhodosoma), 

344· 
.troglodytus (Macro-

glossum), 351, 372. 
wuncata (Panacra), 

30Il. 

ALPHABETICAL INDEX. 

turbata (Ambulyx), 
136. 

undatus (Polyptychus) 
162, 168. 

undulosa (Clanis), 142, 
146. 

uniformis (Sataspes), 
256. 

uniformis (Sphinx), 92. 

vagans (Panacra), 308. 
variegatum (Macro-

glossum), 350, 384. 
variolosa (Panacra), 

301, 308. 
vates (Diludia), 77. 
velata (Rhagastis-), 

466, 467. 
velox (Apocalypsis), 82. 
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velox (Hippotion), 
414, 415. 

velox·ina (Pseudodol
bina), 88. 

ventralis(Sataspes),256. 
vialis (Macroglossa), 

360. 
vicinum (Macroglos

sum), 350, 376. 
vigil (Panacra), 415. 
vinacea (Choorocampa), 

422. 

walkeri (Macroglossa), 
353. 

zena (Macroglossa), 
356. 

zenzeroides (Langia), 
194. 
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EXPLANATION OF PLATES. 

NOTES. 

(1) Plates I-VII are two-thirds natural size. 

Plates VIII-XII are life size. 

Plates XIII-XV are five-eighths natural size. 

(2) The names entered in brackets after explanations of 
figures are the names of artists who drew them :-

(Bell).-Miss Bell. 
(Scott).-F B. Scott. 
(Pusa artist).-An Indian artist attached to the 

Agricultural Research Institute, Pusa. 
(Indian artist).-An unknown Indian artist. 

(3) The photographs are by F. B. Scott. 

(4) Where the instar is not mentioned the figure is that of the 
full-fed Jarva. 



PLATE I. 

LARVlE OF SPHINGIDlE. 

Fig. 1. A cherontia lachesis (Fa br.), 5th instar, green form 
(Scott). 

2. " " " " 

3. Pseudodolbina fo celator Jord. (Scott). 

dark form 
(Scott). 

4. Psiwgramma menephron menephron (Cram.), green form 
(Scott). 

5. 
" " " " dark form 

(Indian artist). 

6. Oxyambulyx sericeipennis agana Jord., dark form 
(Scott). 

7. 

8. 
" 

" 

" " 
belli J ord. (Indian artist). 

green form 
(Scott). 

9. " sericeipennis sericeipennis (Butl). (Scott). 

10. Olanis phalaris (Cram.), yellow form (Scott). 

11. Oompsogene panopus panopus (Cram.) (Indian artist). 



PLATE l. 

SPHI GIOA:. 



PLATE II. 

LARV~ OF SPHINGIDlE. 

Fig. I. Oxyambulyx belli Jord. (Indian artist). 

2. " substrigilis aglaia Jord. (Bell). 

3. " sp. (Scott). 

4. Clanis undulosa undulosa (Moore) (Scott). 

5. " bilineata bilineata (Walle), green form (Bell). 

6." " " " yellow form (Bell). 
7. Polyptychus dentatus (Cram.), 6th instar (Scott). 

8. " "" 5th" " 
9. 

" " " 
6th 

" 
(Pusa artist). 

10. " "" pupa (Pusa artist). 
11. Clanis titan titan Roths. & Jord., pupa (Bell). 

12. " "" " (Bell). 
13. Leucophlebia lineata Westw., green form (Pusa artist). 

14." "" dark form (Pusa artist). 

15." "" pupa (Pusa artist). 
16. " emittens Walk., dark form (Bell). 

17. Polyptychus trilineatus sonanthis J ord. (Bell). 



PLAT IE. II. 
SP I GIDA:. 

12 

15 
116 

17 



PLATE III. 

LARV& OF SPHINGIDlE. 

~'ig. 1. Marumba nympha Roths. & Jord. (Bell) .. 

2. " " "pupa (Bell). 
3. " dyras dyras (Walle) (Bell). 

4. Lanuia zenzeroides zenzeroides Moore (Scott). 

5." " " " pupa (Scott). 
6. Oypa pallens enodis Jord. (Scott). 

7. Rhodoprasina callantha Jord., 5th instar (Scott). 

8. Oephonodes hylas hylas (Linn.), dark form (Scott). 

9. " " " " green form (Scott). 
10. Deilephila nerii (Linn)., green form (Scott). 

11." " " pupa (Scott). 
12. 

13. 
" 
" 

minima minima (Butl.) (Indian artist). 

" " "pupa (Indian artist). 
14. Deg1naptera mirabilis (Roths.) (Scott). 

15. Ampelophaga rubiginosa fasciosu Moore (Scott). 

16. Agnosia orneus (Westw.) (Scott). 

17. Ampelophaga khasiana khasiana Roths., dark form 
(Scott). 
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PLATE IV 

LARVlE OF SPHINGIDlE. 

Fig. 1. Acosmeryx naga (Moore), green form (Scott). 

2. ') " "pupa (Pusa artist). 

3. 

4. 
5. 

" 

" 
" 

anceus subdentata Roths. & Jord. (Indian 
artist). 

socrates Boisd. (Bell). 

" "pupa (Bell). 
6. Panacra busiris atima Roths. & Jord. (Bell). 

7. " "" " pupa (Bell). 
8. " metallica anfracta Gehl. (Scott). 

9. " mydon '1nydon Walk., dark form (Scott). 

10. " " " " pupa (Scott). 
II. Cizara sculpta (Feld.) (Indian artist). 

12. " " ,,(Bell). 
13. Neph.ele didyma (Fabr.) (Scott). 

14. " " "pupa (Bell). 
15. Macroglossu'ln bombylans (Boisd.) (Scott). 

16. Celerio euphorbire nervosa Roths. & Jord. (Scott). 

17. ') " " " pupa (Scott). 

18. 

19. 
" 
, , , , 

robertsi (Butl.), green form (Scott). 

, , dark form (Scott.). 



SPHINGIDA:: 
PLATE IV. 

2 

10 II 
'12 

9 

17 



PLATE V 

LARV..:E OF SPHINGIDlE. 

Fig. 1. Pergesa elpenor macromera (Butl.) (Scott). 

2." " " " pupa (Pusa artist). 
3. Hippotion celerio (Linn.), green form (Bell). 

4. " " " dark form (Bell). 

5. " " " pupa (Bell). 
6. 

" 
rafflesi (Butl.), dark forIn (Scott). 

7. 
" " " green form (Scott). 

8. 
" " " 

pupa (Pusa artist). 

9. " 
boerhavim (Fabr.), black form (Scott). 

10. , . " " 
pupa (Pusa artist). 

] 1. 
" " " 

brown form (Bell). 

12. 
" " " 

pupa (Bell). 

13. Theretra gnoma (Fabr.) (Scott). 

14. " latreillei lucasi (Walle) (Indian artist). 

15. 
" " " " 

pupa (Indian artist). 

16. 
" 

ne88U8 (Drury), dark form (Scott). 

17 
" " " 

pupa (Scott). 

18. 
" 

clotho clotho (Drury), green form (Bell). 

19. 
" " " " 

green form (Scott). 

20. " " " " 
pupa (Scott). 

21. 
" 

alecto alecto (Linn.), 4th instar, green form 
(Scott) . 

22. 
" " " " 

5th instar, dark form 
(Scott) . 

23. 
" " " " 5th instar, green form 

(Scott). 



SPHING IIDA:. PLATE V. 

8 

19 

22 
23 



PLATE VI. 

LARV 1E OF SPHINGIDlE. 

Fig. 1. Theretra lycetus (Cram.), dark form (Bell). 

2. " " "green form (Bell). 

3. " " "pupa (Bell). 
4. 

" 
5. 

" 

6. 
" 

7. 
" 

oldenlandim oldenlandim (Fabr.) (Scott). 

" " " 
pupa (Pusa 

artist). 

pinastrina pinastrina (Mart.), dark form 
(Scott). 

" " " 
pupa (Scott). 

8. Rhyncholnba ncfe'l18 (Cram.), 4th instar, dark form 
(Bell). 

9. 
" " 

10. " " 

" 

" 

5th Unstar, green form 
(Scott). 

pupa (Scott). 

11. Theretra castanea (Moore) (Scott). 

12. " pallicosta (Walk.) (Indian artist). 

13." " " pupa (Indian artist). 
14. Rhagastis velata (Walk.) (Scott). 

15. " aurifera aurifera (Butl.), green form (Scott). 

16." " " "pupa (Scott). 
17. " olivacea (Moore), green form (Scott). 

18." " " pupa (Scott). 
19. " conf'lL.~a RothR. & ,Jord. (Scot.t.). 
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PLA'rE VII. 

LARVlE OF SPHINGID1E. 

Fig. 1. Rhagastis albomarginatus albomarginatus Roths. (Scott). 

2." " " "" 
3." " " "pupa 

(Scott). 

4. Oechenena lineosa scotti Roths., 4th instar (Scott). 

5. " "" " 5th ins tar (Scott). 

6. " " " "pupa (Scott). 
7 

" " 
lineosa (Walk.) (Scott). 

8. A cherontia lachesis (Fa br.), pupa (Indian artist). 

9. Degmaptera mirabilis (Roths.), pupa (Pusa artist). 

IMAGINES. 

10. Langia zenzeroides zenzeroides Moore (Scott). 

11. Oxyambulyx sericeipennis agana Jord., ~ (Scott). 

12. Marurnba sperchius gigas (ButI.) (Scott). 

13. Rhyncholaba acte(us (Cram.) (Scott). 
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PLATE VIII. 

LARVlE OF SPHINGIDlE. 

Fig. 1. Acherontia styx styx (Westw.), 5th instar, green form 
(Scott). 

2. 
" " " " " " form 

(Scott). 

3. Oompsogene panopus panopus (Cram.), pupa (Indian 
(artist). 

4. Dolbina inexacta (Walk.) (Scott). 
5. Psilogramma menephron menephron (Cram.), pupa 

(Indian artist). 

6. Oxyambulyx belli Jord., pupa (Indian artist). 

7 " subocellata (Feld.), 3rd instar (Bell). 

8." " ,,5th instar (Bell). 

9." " " pupa (Bell). 
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PLATE IX. 

LARVlE OF SPHINGIDlE. 

Fig. l. H(J.1'se convolvuli (Linn.), 3rd instar, dark form (Scott). 

2." " "4th,, " ,_ " 
3. 
4. 
5. 

" 
" 

" 
" 
" 

" 
5th 

" 
5th 

" 
5th 

" " " " 

" " " " 
" " " 

(Bell). 

6. 
7. 

" " " 
5th 

" 
green form (Scott). 

" " " 
pupa (Scott). 

M. Meganoton nyctilJhanes (Walk.) (Bell). 

9." " "pupa (Bell). 
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PLATE X. 

LARVlE OF SPHINGIDJE. 

Fig. 1. Rhodoprasina callantha Jord., 4th instar (Scott). 

2. Cephonodes p·icus (Cram.), dark form (Bell). 

3. Hmmorrhagia 8aundersi (Walk.) (Scott). 

4. Sataspes infernalis f. infernali8 (West\v.) (Bell). 

5. " " " , , ( Bell) . 
6. 

" " " " 
pupa (BeH). 

7 Gllrelca masuriensis (Butl.), dark form (Scott). 

8. "hyas hyas (Walk.) (Scott). 

9. A ngonyx testacea testacea (Walk.) (Indian artist). 

10. " " " " pupa (Indian artist). 
II. Cizara sculpta (Feld.), pupa (Bell). 

12. Rhopalopsyche nyctpris nycteris (Koll.), green forln 
(Scott). 

13. 
" " " " 

dark form 
(8cott) 
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LARVlE OF SPHINGIDlE. 

lfig. 1. Macroglo8s'urn regulus (Boisd.) (Bell). 

2. 
3. 
4. 
5. 
ti. 

7 

8. 

9. 
10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

1~. 

10. 

20. 

" 
" 
" 

" 
" 

" 

" 

" 
" 
" 

" 

" 
" 

" 
" 

" 

" " " 
alfictitia (Butl.), dark form (Bell). 

" 

" 
" 
" 

green form (Bell). 

pupa (Bell). 

lJurt'icolor Roths. & Jord., green form 
(Bell). 

" " 

" " 
belieS (Linn.) (Bell). 

" " pupa. 
aS8'irnilis Swains. (Bell). 

dark form 
(Bell) . 

pupa (Bell). 

" " pupa (Bell). 
lJyrrhosticta pyrrhosticta (But!.), green 

form (Scott). 

" " 
(Butl.), pupa 

(Pusa artist). 

insipida insipida (But1.) (Indian artist). 

" " "pupa (Indian 
artist). 

vicinurn Jord. (Bell). 

" "pupa (Bell). 
fringilla (Boi~d.) (Bell). 

" " pupa (Bell). 
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PLATE XII. 

Fig. 1. OeZerio lineata livornica (Esp.) (Scott). 

2. H83morrhagia saundersi (Walk.) (Scott). 

3. Rhopalopsyche nycteris nycteris (Koll.) (Scott). 

4. Oechenena lineosa scotti Roths. (Scott). 

5. Theretra clotho (Drury), larval ocellus. 

6. " alecto alecto (Linn.), pupa (Scott). 

7 Degmaptera m·irabilis (Roths.), ~ (Pusa artist). 

8. Oizara sculpta (Feld.) (Bell). 

9. Rhagastis albmnarginatus albomarginatus (Roths.) 
(Scott). 



SPHI GIOA: PLATE XIII . 

5 

( "' 
8 

3 

6 



PLATE XII1. 

LARV lE OF SPffiNGIDlE. 

Fig. 1. Acherontia lachesis (Fabr.) .. 

2. Psilogramma menepkron menepkron (Cram.). 

3. Apocalypsis velox Butl. 

4. 
" " " 

5. Pseudodolbina 10 fo (Walle). 

6. 
" " " " 

7. Polyptyckus dentatus (Cram.) .. 

8. Marumba sperckius gigas (But!.). 

9. Oxyambulyx sericeipennis agana Jord. 
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PLATE XIV 

LARVlE OF SPHINGIDlE. 

Fig. I. Rhodoprasina callantha Jord. 

2. Degmaptera mirabilis (Roths.). 

3. Olanidopsis exusta (Butl.). 

4. 
" " " 

5. Ampelophaga khasiana khasiana Roths. 

6. Oypa pallens enodis J ord. 

7 Panacra busiris atima Roths. & J ord. 

8. Deilephila hypotlwus (Cram.). 

9. Oizara sculpta (Feld.). 

10. 
" " " pupa. 

11. Panacra mydon mydon Walk. 

12. " metallica anfracta Geh1. 
13. 

" " " " 
14. Acosmeryx naga (Moore). 
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PLATE XV 

LARVJE OF SPHINGIDJE. 

Fig. 1.' Gurelca hyas hyas (Walk.). 

2. " masuriensis (But!.). 

3. " himachala himachala (Butl.). 

4. M acroglossum pyrrhosticta pyrrhosticta (Butl.). 

5. " troglodytus (Boisd.). 

6. H ippotion celerio (Linn.). 

7. Rhagastis olivacea (Moore). 

8. Pergesa elpenor macromera (But!.). 

9. Rhagalstis confusa Roths. & Jord. 

10. 
" " " 

II. " albomarginatus albomarginatus (Roths.). 

12. Theretra clotho clotho (Drury). 

13. Oechenena m£rabilis (But!.). 
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The Fauna of British India, 
including Ceylon and Burma. 

Published under the Authority of the Secretary of State 
for India in Council. 

LIST OF VOLUMES PUBLISHED AND IN PREPARATION. 

JUNE, 1937. 

(Those 'nw,rkea * are QUt of print. Except where publication is known 
to have been earlier, dates quoted are those on which the 

volumes were first received at tke India Office.) 

VERTEBRATA. 

MAMMALIA. 

[FmsT EDITION.] By W. T. BLANFORD . 

• Part I. [Primates, Carnivora, Insectivora]. Pp . .i-xii, 1:--250, text-figs. 
Aug. 31, 1888. 

*Part II. [Chiroptera, Rodentia, Ungulata, Cetacea, Sirenia, Edentata]. Pp. i-xx. 
251-617, text-figs. Dec. 18, 1891, 

[A second edition, by Mr. MARTIN A. C.HINToN.and Mr. R. I. POCOCK, is in course 
of preparation. This edition will probably occupy three volumes.] 

BIRDS. 

[FmST EDITION.] 

*Vol. I. [Passeres]. By EUGENE W. ,OATES. Pp. i-xx, 1-556, text-figs. 
Dec. 30, 1889. 

*Vol. II. [Passeres, concluded]. By EUGENE W. OATES. Pp. i-x, 1-407, text-figs. 
Dec. 8, 1890. 

Vol. III. [Eurylmmi, Pici, Zygodac~yli, Anisodactyli, Macrochires, Trogones, 
CocQyg~s, Psittaci, Striges, Accipitres]. By W. T. BLANFORD. Pp. i-xiv, 
1-450, text-figs. 21/- Oct. 2, 1895. 

Vol. IV. [Columbre, Pterocletes, Gallinre, Hemip0 dii, Grallre, Limicolre, Gavire, 
Steganopodes, Tubinares, Herodiones, Phcenicopteri, Pygopodes]. By W. T. 
BLANFORD. Pp. i-xxi, 1-500, text-figs. 21/- April 25, 1898. 

SECOND EDITION. By E. C. STUART BAKER. 

Vol. I. [Passeres, Fam. I. Corvidre-VIII. Troglodytidre]. Pp. i-xxiii, 1-479, 8 col. 
pIs., text-figs. 30/- Aug. 24, 1922. 

Vol. II. [Passeres, Fam. IX. Cinclidre-XVIL Regul\dre]. Pp. i-xxiii, 1-561, 8 col. 
pIs., text-figs. 30/- April 30, 1924. 

Vol. III., [Passeres, Fam. XVIII. Irenidre~XXXIII. Eurylaimidre]. Pp. i-xx. 
l-489, 7 col. pIs., map, text.figs. sot· March 20, 1926, 
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Vol. IV. [Coraciiformes]. Pp. i-xxiv, 1-471,7 col. pIs., text-figs. 30/. July 28, 192'7. 

Vol. V. [Accipitres, Columbm, Pterocletes, Gallinm, Hemipodii]. Pp. i-xviii, 1-469, 
6 col. pis .• text-figs. 30/. March 21. 1928. 

Vol. VI. [GraUm, Charadriiformes, Steganopodes, Tubinares, Herodiones, Ph(B~. 
copteri, Anseres, Pygopodes]. Pp. i-xxv, 1-499, 3 pIs., text.figs. 30/. 

March 26, 1929. 

Vol. VII. [Synonymical Catalogue, Passeres-Grallle]. Pp. i-viii, 1-484. 30/. 
March 30, 1930. 

Vol. VIII. [Synonymical Catalogue, Grallm-Pygopodes; Corrigenda and Addenda,; 
Index]. Pp. i-iv, 485-801. 15/- Sept. 25, 1930. 

REPTILIA and BATRACHIA. 

[·FmST EDITION, complete in 1 vol.] By GEORGE A. BOULENGER. 

Pp. i-xviii, 1-541, text-figs. Sept. 4, 1890. 

SEOOND EDITION. By MALCOLM A. SMITH. 

Vol. I. Loricata, Testudines. Pp. i-xxviii, 1-185, 2 pIs., map, text-figs. 15/. 
March 27, 1931. 

Vol. n. Sauria. Pp. i-ix, 1-4:40, 1 pl., 2 maps, text.figs. 30/. Feb. 7, 1935. 

[Vol. III., Ophidia, by Dr. MALCOLM A. SMITH, i8 in cour8e of preparation.] 

FISHES. 

[FmsT EDITION.] By FRANOIS DAY. 

Vol. I. [Chondropterygii, Teleostei (Physostomi; Acanthopterygii: Percidm)]. 
Pp. i-xviii, 1-548, text-figs. 28/. July 11, 1889. 

Vol. II. [Teleostei (Acanthopterygii excl. Percidm; Anacanthini; Lophobranchii; 
Plectognathi), Leptocardii]. Pp. i-xiv, 1-509, text.figs. 28/- Sept. 21, 1889. 

[A 8econd edition, by Dr. SUNDER LAL BORA, is in cour8e of preparation. It i8 
anticipated that this edition will e:x:tend to at least five volume8.] 

ARTHROPODA. 

LEPIDOPTERA. 

MOTHS. By G. F. HAMPSON. 

Vol. I. [Fam. I, Saturniidm-23, Hypsid~]. Pp. i-viii, 1-527, text-figs. 28/ .. 
Jan. 10, 1893. 

Vol. II. [Fam. 24, Arctiidm; 25, Agaristidm; 26, Nootuidm]. Pp. i-iv, 1-609, 
~ext-figs. 28/. March 9, 1894. 

Vol. III. [Fam. 26, Noctuidm (Subfam. Focillinre, Deltoidinae); 27, Epicopii<be; 
28, Uraniidm; 29, Epiplemidm; 30, Geometridre]. Pp. i-xxviii. 1-546, text.figs. 
28/. Feb. 21, 1895. 

Vol. IV. [Fam. 31, Pyralidm; additions and corrections to Fam. 1-30]. Pp. i-xxviii, 
1-594, text.figs. 28/- Dec. 1, 1896. 

Vol. V. [Sphingidm]. Pp i-xviii, 1-537, 15 pIs., text.figs. June 15, 1937. 

(Dates of publication (J8 8tated in MS. note8 by Sir G. Hampson, 
u teste Taylor & Franois.", 



13UTTERFLIES. [FIRST EDITION.] By C. T. BINGHAM • 

• Vol. I. [Nyrophalidm, Nemeobiidm]. Pp. i-xxii, 1-511, 10 col. pls., text·figs. 
March 2, 1905. 

Vol. II. [Papilionidm, Pieridm, Lycmnidre (part)]. Pp. i-viii, 1-480, 10 col. pIs., 
text-figs. 28/. March 25, 1907. 

[Vol. Ill. of the fir8t edition was never completed. A. ~econd edition, by Mr. 
N. D. RILEY, Brig.-Gen. W. H. EVANS, and Mr. G. TALBOT, iB in course oj 
preparation. This edition will embrace all the Butterflies and will probably e~tend 
to five volumes.] 

COLEOPTERA. 

ADEPHAGA. 

General Introduction, and Cicindelidre and Paussidre. By W. W. FOWLER. Pp. i-
xx, 1-529, text-figs. 28/. Received in Brit. Mus. (Nat. Hist.) Feb. 18, 1912. 

Carabidm: Vol. I. Carabinre. By H. E. ANDREWES. Pp. i-xviii, 1-431, 9 pIs., 
text-figs. 22/6 May 15, 1929. 

Carabidm: Vol. II. Harpalinre-I. By H. E. ANDREWES. Pp. i-xvi, 1-323, 5 pIs., 
map, text-figs. 22j6. Oct. 23, 1935. 

STAPHYLINOIDEA. 

Staphylinidm. By MALCOLM CAMERON. 

Vol. I. [Subfam. Micropeplinre, o xytelinre , Oxyporinre, Megalopinre, Steninm, 
Enresthetinm.] Pp. i-xvii, 1-471, 3 pIs., map, text-figs. 30/- March 31, 1930. 

Vol. II. [Subfam. Prederinre.] Pp. i-viii, 1-257, 2 col. pIs., text-figs. 15/. 
Feb. 28, 1931. 

Vol. Ill. [Subfam. Staphylininoo, Trichophyinoo, Termitodiscin~, Pygosteninm, 
Tachyporinre.] Pp. i-xiii, 1-443, 4 col. pIs., text-figs. 30/. March 30, 1932. 

[Vol. IV. is in course oj preparation.] 

CLA VICORNIA. 

Erotylidre, Languriidae, and Endomychidre. By G. J. ARROW. Pp. i-xvi, 1-416, 
1 col. pl., ma.p, text-figs. 30/- March 21, 1925. 

PHYTOPHAGA. 

Cerambycl(im. By C. J. GAHAN. Pp. i-xviii, 1-329, text-figs. 14/- Nov. 9, 1906. 

Chrysomelidre. 

Vol. I. [Eupodes, Camptosomes, Cyclical. By MARTIN JACOBY. Pp. i-xx, 1-534, 
2 col. pIs., text-figs. 28/- March 14, 1908. 

Vol. II. [Hispinre and Cassidinm]. By S. MAULIK. Pp. i-xi, 1-439, text-figs. 21/
Aug. 9, 1919. 

Vol. ill. [Chrysomelinre and Halticinre]. By S. MAULIX. Pp. i-xiv, 1-442, map, 
text-figs. 25/. May 20, 1926. 

Vol. IV. [Galerucirue]. By S. MAULIK. Pp. i-xvi, 1-648, 1 col. pl., map, text-figs. 
35/. Jan. 30, 1936. 

RHYNCHOPHORA. 

CurculionidJe. [Part I. Brachyderinre, Otiorrhynchinm.] By GUY A. K. MARSHALL. 
pp. i-xv, 1-367, text-figs. 21/- Nov. 28, 1916. 

[A volume on Platypodidre, by Dr. C. F. C. BEESON, is in preparation, anclwill 
befoUowed. by a volume on Scolytidm.] 
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LAMELLiCORNIA. 

Scarabmidre. By G. J. ARROW. 

Part I. Cetoniinre, Dynastinre. Pp. i-xiv, 1-322, 2 col. pIs., text-figs. 14j-
Sept4 13, 1910. 

Part II. Rutelinre, Desmonycinre, Euchirinre. Pp. i-xiii, 1-387, 5 pIs., text-figs. 21/
May 6, 1917. 

Part III. Coprinre. Pp. i-xii, 1-428, 13 pIs., map, text-figs. 30/- Dec. 15, 1931. 

HYMENOPTERA. 

Vol. I. Wasps and Bees. [FosBores, Diploptera, AnthophiIa.] By C. T. BINGHAM. 
Pp. i-xxix, 1-579, 4 col. pIs., text-figs. 28/. March 29, 1897. 

Vol. II. Ants and Cuckoo-Wasps. [Formicidoo, Chrysididre.] By C. T. BINGHAM. 
Pp. i-xix, 1-506, 1 col. pl., text-figs. 28/- April 7, 1903. 

Vo]. III. Ichneumonidre: I. Ichneumones Deltoidei [Pimplinoo, Tryphoninoo, Ophio
ninre]. By CLAUDE MORLEY. Pp. i-xxxvi, 1-631, 1 col. pl., text-figs. 28/" 

March 28, 1913. 

DIPTERA. 

[Vol. I.] Nematocera, excluding [Cecidomyiidoo], Chironomidre, and Culicidoo. By 
E. BRUNETTI. Pp. i-xxviii, 1-581, 12 pIs., text-figs. 28/- Dec. 17, 1912. 

[Vol. II.] Brachycera, Vol. I. [Stratiomyiidre, Leptidre, Nemestrinidre, Cyrtidre, Bomby
liidre, Therevidre, Scenopinidre, Mydaidoo, Empidoo, Lonchopteridre, Platy
pezidre]. By E. BRUNETTI. Pp. i-ix, 1-401, 4pls., text-figs. 35/- May 28, 1920. 

Vol. III. Pipll:nculidoo, Syrphid~, Conopidoo, CEstridre. By E. BRUNETTI. Pp. i-xii, 
1-424, 6 pIs., text-figs. 30J- March I, 192is. 

Vol. IV. Culicidre, tribe Anophelini. 
3 pIs., text-figs. 22/6 

By S. R. CBRISTOPHEBS. Pp. i-xi, 1-371, 
Oct. 27, 1933. 

Vol. V. Culicidoo, tribes M~garhinini and Cu1icini. By P. J. BARRAUD. 
Pp. i-xxvii, 1-463, 8 pIs., text-figs. 30/- March 14, 1934. 

[Vol. VI., Muscidre, by Miss D. AUBERTIN and Mr. R. SENIOR-WHITE, and 
Vol. VII.] Tabanidre, by Major E. E. AUSTEN, are in. prepa1·ation.] 

APHANIPTERA. 

[A Volu1ne on the Fleas, by Dr. M. SHARIF, is in course of p1·eparation.] 

RHYNCHOTA. 

By W. L. DISTANT. 

Vol. I. Heteroptel'a [Pentatonlidre, Coreidre, Berytidre]. 
28/-

Pp. i-xxii, 1-438, text-figs. 
Aug. 1~, 1902, 

Vol. II. Het6roptera [Fam. 4, Lygooidre-16, Capsidre.] Pp. i-xvii, 1-503, text-figs. 
28/- 1903-4 

[First published in two parts: Part I, pp. 1-242: in Dec. 1903; Patt II, pp. 243-503, 
in April, 1904. The two paris 'later r.e-is8ued a8 one .tJol~me with fresh prejr),ce.l 

Vol. tIl. Heteroptera-Homoptera [Anthocoridre, Polyctenidre, Cryptocerata, 
Cicadidre, Fulgoridre]. Pp. i-xiv, 1-503, text-figs. 28/- :I\farch 19, 1906. 

Vol. IV. Homoptera [Membracidre, Cercopidm, Jassidre] and Appendix.[to Pentato-
midre. Coreidre, and Berytidoo]. Pp. i-xv, 1-501, text-figs. 28/. 1907-8. 

[First published in two parts: Part I, pp. 1-264: in Nov. 1907; Part II, pp. 25--501, 
in Aug. 1908. Later re-i8sued a8 one volume.] 
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Vol. V. Heteroptera: Appendix [~ygmidre to Cryptocerata]. Pp. i-xii, 1-362, 
text-figs. 14/- Jan. 24,1911. 

Vol. VI. Homoptera: Appendix [Cicadidre, Fulgoridre, Membracidre, Cercopidm, 
Jassidre (pt.)]. Pp. i-viii, 1-248, text-figs. 14/- March 31, 1916. 

Vol. VII. Homoptera: Appendix [Jassidre (pt.)]; Reteroptera: Addenda. [Penta
tomidm, Coreidre, Berytidm, Lygmidre]. Pp. i-viii, 1-210, text-figs. 14/-

May 9, 1918. 

ORTHOPTERA. 

Aoridiidre. By W. F. KIRBY. Pp. i-ix, 1-276, text-figs. 14/- June U, 1914. 

[A second edition of tlte Acridiidre, by Dr. B. P. UVAROV, is being prepared, and will 
be followed by voluntes on the Gryllidre, by Dr. L. CHOPARD, and the Tettigoniidre, 
by Mr. G. M. HENRY.] 

DERMAPTERA. 

(Earwigs). By MALCOLM BURR. Pp. i-xviii, 1-217, 10 col. pIs., 2 text-figs. 14/
Feb. 3, 1910. 

ODONATA. 

Vol. I. [Coonagriidre). By F. C. FRASER. Pp. i-xiii, 1-423, map, text-figs. 25/
March 1, 1933. 

Vol. II. [Agriidre and Gomphidre]. By F. C. FRASER: Pp. i-xxiii, 1-398, 4 col. pIs., 
text-figs. 25/- Oct. 29, 1934. 

Vol. III. [Cordulegasteridre, .iEshnidre, Libellulidre]. By F. C. FRASER. Pp. i-xi, 
1-461, Inap, 2 pIs., text-figs. 30/- Dec. 21, 1936. 

ARACHNIDA. 

Scorpiones, Uropygi, Arohlypygi, Solifugre, Aranere (pt.). 
Pp. i-xii, 1-279, text-figs. 14/-

By R. I. POCOCK. 
Dec. 21, 1900. 

[A volume on the Tick8, by Dr. M. SHARIF, i8 in cour8e oj preparation.] 

CRUSTACEA. 

[A volu-nte on the Cirripeda,"Qy Dr. C. A. NILSSON-CANTELL, and a volu'Ine on Brachyura 
(Oxyrhyncha), by Dr. B. CHOPRA, are in course oj preparat'ion.] 

ECHINODERMATA. 

[A volunte on the Echinoidea, by Dr. TH. MORTENSEN, is in cour8e of prepa1'ation.] 

MOLLUSCA. 

[Vol. I.] Testacellidm and Zonitidm. By W. T. BLANFORD and H. H. GODWIN-
AUSTEN. Pp. i-xxxii, 1-311, text-figs. 14/- Dec. 7, 1908. 

Vol. II. Trochomorpbidar-J anellidre. By G. K. GUDE. Pp. i-xii, 1-520, text-figs. 
28/- Nov. 24, 1914. 

Vol. III. Land Operculates (Cyclophoridre, Truncatellidre, Assimineidm, Helici
nidre). By G. K. GUDE. Pp. i-xiv, 1-386, 2 pIs., text-figs. 35/- April 5, 1921. 

[Vol. IV.] Freshwater Gastropoda and Pelecypoda. By H. B. PRESTON. Pp. i-xi, 
1-244, text-figs. 14/- Ma.rch 31, 1915. 

(AfiJth volume, by Dr. B. PRASHAD, dealing with Pelecypods, is in active preparation.] 

[ 5 ] 



WORMS. 
OLIGOCBJETA. 

[In 1 Vol.] By J. STEPHENSON. Pp. i-xxiv, 1-618, text-figs. 30/- June 30, 1923. 

[A volume on the Polyclueta, by Prof. PIERRE FAUVEL, i8 being prepared.] 
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