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Members of the family Cossidae, known as the goat-moths, or 
the carpenter-moths, include certain species which were described 
as early as 1758 by Linnaeus, 1775 by Fabricius and 1779 by Cramer. 
Dalla-Torre (1923) who prepared the catalogue of the family recorded 
nearly 500 species, belonging to 57 genera. It included 35 species 
belonging to eight genera from the Indian region (including India, 
Bangladesh,. Pakistan, Bhutan, Burma and Srilanka). Although, 
a large number of species of the family has since been descJ:ib~d 
fronl various parts of the world, those from the countries 
mentioned above have been very few. These comprise four species 
from India, described by Fletcher (1928) (two species) and Arora 
(1965, 1974) (two species), and two species from Burma described 
by Bryk (1950). In so far as the species from other parts. of the 
Orient are concerned, considerable ad vance has been made by 
Roepke (1948, 1957) who studied the nlaterial of this falnily from 
Sumatra and l\falaysiB, and Daniel (1962) who studied South and 
South-Eastern species of the genus Zeuzera Latreille. Roepke 
(1948) states (p. 216) u l'his species [lineata Gaede] of the 
genus Zellzera as well as the entire fatnity of eastern Cossids are 
not yet sufficiently worked out "He (1957) reported and 
described eight genera and 55 species (including two new genera and 
27 new species) frOln lVlalaysia. Alnong these, Phraglnataecia 
castaneae Hiibner, Xyleules ceranlicus (Walker), X. mineus (Cramer), 
X. pardicolor (l\100re), X. persona (Le Guillou), X. strix (IJinn.), 
Zeuzera coffeae Nietner and Z. indica I-Ierrich -Schaffer occur in the 
Indian region also. As regards the study of the fanlily Cossidae in the 
Palaearct.ic region,. Daniel's work (1940 to 1965) on the genera 
Catopta Staudinger, Cossus Fabricius, and H ol.cocerus Staudinger 
is important, especially because of the transfer of certain Indian 
species of the genus Cossus Fabricius, viz. C. cashmirensis l\[oore, 
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c. acronyctoides (l\IIoore) and C. pallidalae Halnpson to the genus 
Catopta Staudinger, though erroneous in case of C. acronyctoides and 
C. pallidalae, and C. rU/idorsia Hampson to the genus H olcocerus 
Staudinger. 

Except for a fe\v references, as above, the taxonomy of the Indian 
Cossidae has remained almost neglected since the publication of 
ul\foths of India" series by Hampson (1905). The taxonomic study 
of the Indian species has been undertaken with a view to add to our 
knowledge of this family which is of considerable economic impor
tance on account of the wood-boring habit of their larvae. These 
cause considerable damage to a variety of plants in the forests and 
plantations in India and neighbouring countries. The damage done 
by different species is of varied nature ; SOlne species are characterised 
by forming galleries which are not detected unless the tree is sawn, 
as is the case with Xyleutes ceramicus (Walker) which attacks teak. 
The damage caused by X. persona (Le Guillou) is also in thQ form of 
numerous galleries and the wounds caused by this species may be 
sufficient to kill the plant. Zeuzera co//eae Nietner is another well
known pest of coffee and is commonly called the coffee-borer or the 
red-borer, which is also reported to attack as many as 35 different 
host plants (Beeson, 19·11), including sandal-wood, citrus, cotton, 
jasmine and teak. 'I'he larvae, the presence of which is detected by 
the pallets of frass on the ground below the infested branch, affect 
only that part of the tree "'here they bore, but if the tree is young, 
the attack can be fatal. 

Another point of interest regarding the Cossidae is that phylo
genetically it is one of the most primitive families in theorder Lepidop
tera and is believed to have retained the ancient or the generalised 
type (Turner, 1918 and Seitz, 1929) of neuration alnong the Lepidop
tera-Heteroneura. Seitz (1912) refers to its" relationship with the 
l\Iicrolepidopteren families, the Tortricidae and flepialidae. Turner 
(1918, 1946) has claimed that presunlably all the major families have 
evolved from Cossidae by a process of reduction of the veins, etc. His 
hypothesis has led him to propose a new family name Protocossidae 
to denote its ancestral status. Gaede (1929) has cOlnmented on 
the highly remarkable features of the family, e.g., the large and 
hard wings in certain species (though not active fliers); reduced 
proboscis and labial palpi in certain species or their absence in others, 
the very large eyes, etc. He, however, opined (p. 539) "We can easily 
distinguish different types of lepidoptera among the Cossidae ; they 
deviate so much from each other that- even the homogeneousness of the 
family is doubted and some lepidopterologists are of opinion that the 
characteristics common to the family are for the greater part merely to 
be consider,ed as resemblance "by convergency, produced by endophyte 
habits of the larvae." These view points on the primitive or specia
lised features, are of interest and importance in the study of Cossidae. 
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. The taxonorny of the Indian species has been dealt with in detail 
in the following pages on the basis of the material belonging to 31 
species, two of which are new. A new subspecies is also proposed. 
Apart from a huge collection of this family in the Zoological Survey 
of India, collections, both determined and undetermined, present in 
other institutes such as Indian Agricultural Research Institute, New 
Delhi, Forest Research Institute, Dehra Dun, and British l\'luseum 
(N atural History), London, were also available for this study. Types 
of the several species of F Moore located in Berlin l\1useum, of 
F. Bryk's species in Riksmuseum, Stockholln, and those of T. B. 
Fletcher's in the Indian Agricultural Research Institute, New Delhi, 
were also available for this study. 

I am greatly indebted to Dr. A. P. Kapur, Director, Zoological 
Survey of India, Calcutta, for suggesting the problem and for his 
expert and valuable guidance. 

My grateful thanks are due to the following persons and autho
rities who kindly loaned the type material or named collection of 
various species present in their institutes: to Dr. H. J. Hannemann 
of the Institute fur Spezielle Zoologie und Zoologische l\1useum, 
Berlin; "to the Director, Riksmuseum, Stockholm (Sweden) ; to Dr. 
S. Pradhan, Head of the Entomology Division, Indian Agricultural 
Research Institute, New Delhi; and to Dr. P: N. Chatterji, Forest 
Research Institute, Dehra Dun. 

I am specially thankful to Drs. W 11. T. Talus and ~ A. Watson, 
of the British l\1usellffi (N at. I-list.), London, for sending the named 
material, the photogra phs of the types and their genitalia, present 
in the IVI useum. 

l\tI y thanks are due to Shri K. S. Pradhan, Superintending Zoo
logist, Entomology Division, Zoological Survey of India, for provid
ing all the facilities and access to the various collections, and to Dr. 
0,. B. Chhotani, Superintending Zoologist, for helping Ine in various 
ways during the course of nly study. 

I also thank the following persons for sending some valuable 
literature on this group of lTIoths : Dr. F Daniel, Zoologische Samm
lung des Bayerischen Staates, Munchen ; Dr. Harry 1(. Clench, Car
negie Museum, Pittsburg, Pennsylvania (USA) ; Dr. P. Viette, Mus. 
Nat. d'Histoire Nat., Paris; Dr. L. A. Berger, Department d'Entomo
logy, Musee Royale du Congo BeIge, Tervuren (Belgium); and 
Shri 1\1. C. Sardana, Indian EInbassy, Brussels. 

A, Anal veins. 
a, Areole. 

(b) Abbreviations used 
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aa, Anterior apodeme. 
anI, Ampulla. 
all, Juxta of the anellus. 
anI, Anellus lobes. 
ar, AroJiuln. 
B. M.. British Museum (Nat. Hist.), London. 
Ber.Mus., Institute fur Speziel1e Zoologie und Zoologische Museum, Berlin. 
b, Bulla. 
e, Clasper. 
cb, Corpus bursae. 
ch, Costal hump. 
c/. Cucullus. 
cn, Cornutal spines /process. 
coll, Collector. 
colin, Collections. 
C", Coiled sc1erotised ribbon. 
db, Ductus bursae. 
dc. Discal cell. 
e, Eye. 
ex, Example. 
ex. colin, From the collections of. 
F. R. I., Forest Research Institute, Dehra Dun. 
fig, Figure. 
Ir, Frenulum. 
gn, Gnathos. 
h, Harpe. 
1. A. R. I., Indian Agricultural Research Institute, New Delhi. 
Indian Mus., Indian Museum, Calcutta. 
i, Juxta. 
me, median cell. 
N. P. C., National Pusa Collections. 
ob, Ostium bursae. 
OC, Ocellus. 
Ox. Univ. Mus., Oxford University Museum. 
pa, Posterior a podcme. 
Paris Mus, Paris Museum. 
Rm, Riksmuseum. 
rs. Receptaculum seminaIis. 
rt, Retinaculum. 
s, Socii. 
sc, Saccus. 
st.'/, Sc1erotisation on the dorsal side of the genital plate. 
sg, Signum. 
sp~ Sclerotisation on the ventral side of the genital plate. 
spr, Spina basalis process. 
tbs, Tibial spurs. 
teg, Tegull1.en. 
IS, Tarsal spines. 
Type loe, Type locality. 
li, Uncus. 
l'SC, Vesica. 
Z. S. I., Zoolo~ical StU \ley of India. 
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REVIEW OF 7HE TAXONOMY OF THE INDIAN COSSIDAE 

(a) Historical Account 

The word 'Cossida' was proposed by Leach (1815) for a group 
of those moths which included COSSllS cossus (Linn.) and its allied 
species. Boisduval (1829) proposed Zeuzeridi for the genus Zeu
zera Latreille and its allies but subsequently (1834) changed it to 
Zeuzerides. It was Newman (1832) who used the words Cossidae 
~nd Zeuzeridae for the first time and it is probably due to this reason 
that the family is assigned to Newman by several workers. Dal1a
Torre (1923) and Dyar (1937) have" however, assigned the family to 
Leach (1815) because of the priority of Cossida Leach over Cossidae 
Newman. Besides as above, the family has also been referred in the 
literature under several other names, viz. Cossides Herr.-Sch., Cossina 
Heinemann, Phalaenina Cossites Newman, etc. 

The family has a world -wide distribution of nearly all the genera 
that are not monotypical and, as Seitz (1929) refers, the global distri
bution is mainly due to the larvae which are wood-or pith-borers 
and are easily transportable. He recorded some 500 species from the 
world, but today the number of known species and subspecies is 
nearly 1000, increased mainly on account of the taxonomic work on 
the Cossidae of Palaearctic (Daniel, 1940 to 1965), Australian (Turner·, 
1945), Neotropical (Clench, 1956, 1957), Ethiopian (Clench, 1959) 
and Oriental (Roepke, 1957 ; Arora, 1965, 1974) regions. 

The first record of Cossidae from India appears to have been given 
by Donovan (1800), who recorded Phalaena scalaris (Fabricius) 
and Phalaena mine us (Cramer) from Bengal, originally described from 
China and Batavia, respectively. Eschscholtz (1821) described a 
new species, viz. Zeuzera viri'dicans, now a synonymof Xyleutes mine us, 
for the first time from India (Ganjam, Orissa). Subsequent additions 
to the Indian fauna were made in a series of papers by Herrich
Schaffer (1854), Walker (1856, 1865), Nietner (1861), Moore (1865-
1883), Butler (1880), Swinhoe (1884, 1894), Hampson (1891-1905) 
and Dudgeon (1899). 

Cotes & Swinhoe (1887) prepared a Catalogue at Moths of India 
and included 21 species in the family Cossidae. Kirby (1892) instead, 
recorded 22 .species in the family because the species Zeuzera asylas 
(Cramer) was not recognised by him as a synonym of Zeuzera scalaris 
(Fabricius), as done by the former. Hampson (1892b), however, 
pointed out that Zeuzera asylas (Cramer) was a South African species 
and, therefore, he excluded it from the Indian Cossids. He also 
described five new species and synonymised SOlne species to the 
already known ones, thus recognising only 23 species fronl the Indian 
region. Subsequent additions, which followed till the publication 
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of Dalla-Torre's (1923) catalogue, were by Swinhoe (1894), Hampson 
(1895-1905) and Dudgeon (1899), who added one, six and one species, 
respectively. 

(b) Recent Developntent and Pre~ent Position of the Indian Cossidae 

Since the publication of the catalogue of the world Cossidae by 
Dalla-Torre (1923) very little work has been done on the taxonomy of 
the Indian Cossidae. Although Dalla-Torre (1923) recorded 35 
species from the Indian region under this fanlily, the figure also 
included those species which were either not considered as belonging 
to this family, viz. Cossus stiglnatus ~100re (vide Hampson, 1892b ; 
and Gaede, 1929) and Dudgeonea leucosticta Hampson (vide Berger, 
1957), or not occurring in Indian region, viz. Zeuzera asylas (Cramer) 
(vide Hampson, 1892b), and Z. crassicornis (Fabr.) (Vide Kirby, 1892), 
or not valid specie~, viz. Duolnitus pardalis Dudgeon which was syno
ny~ised with Zeuzera pardicolor Moore (=-= Xyleutes pardicolor) 
(vide Gaede, 1933 and Roepke, 1957). Further additions to the 
Indian Cossidae were made by Fletcher (1928) from Pusa, Bihar, 
India, (2 species) ; Bryk (1950) from Burma (2 species); and by 
Arora (1965, 1974) from Sikkim and Bhutan (2 species). 

Beeson (1941) recorded some 25 species of Cossidae from the 
different host-plants, but referred to a number of unidentified Cossi
dae attacking Indian plants. 

Daniel (1940 to 1965) in a series of papers on the Palaearctic and 
Oriental Cossidae, revised the genera Catopta Staudinger, H olcocerus 
Staudinger, Cossus Fabricius, Zeuzera Latreille, and a few more, 
which are common to both Palaearctic and Oriental regions and also 
transferred several species of the genus Cossus to various other 
known or new genera. 

Another significant work on the Cossidae is by Clench (1956-
1959) who revised mainly the Neotropical (1956), Chilean (1957) 
and the African fauna (1959b). He (1958) also described a new spe
cies from Western-China, viz. Sinicossus danieli, which, he considered, 
possessed its closely related forms in India. He also studied (1959a) 
the unusual structure and affinities of the M adagascarian genus 
Pseudocossus Kenrick, and for the first time. reported the presence of 
ocelli in this genus. Among the Indian Cossidae the ocelli were -hither
to unknown and are being reported for the first time in the genus 
Catopta Staudinger, particularly in the two species which have been 
studied here, viz. C. cashmirensis (Moore) and C. sikkimensis (Arora). 
Clench's revision of the African fauna (1959b) is also of interest as 
far as the Indian Cossidae is concerned, sInce he revived the genus 
Brachylia Felder, which was till then generally considered as a 
synonym of the genlls Cossus. In fact it was under this genus that. 
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one of the Indian species was described as Brachylia acronyctoides 
Moore, but now has been placed in the genus Cossus. 

Roepke (1957) revised the l\falaysian Cossidae and made a com
prehensive study of the nlale genitalia in several species. Berger 
(1957) transferred a hitherto-known Cossid-genus Dudgeonea Hamp
son from India, into a distinct falnily Dudgeonidae due to the pre
sence of tyulpanunl in the latter. 

In the present study two Inore new species and a subspecies have 
b~en described, respectively, frolll' Ceylon, S. Andanlan and Sallgur 
(W.B.). One species viz., H olcocerus arenicola (Staudinger) has been 
recorded from India (Great Nicobar Island), for the first time, thtls 
bringing the total number of known species and subspecies to 40. 

Ill-MATERIAL AND METHODS 

(a) Material 

T~e material for the .present study consists of about 400 specimens 
representing 32 species & subspecies belonging to eight genera, 
viz. Catopta Staudinger (2 species), Cossus Fabricius (3 species), 
H olcocerus Staudinger (2 species), Paracossus Hampson (1 species), 
Azygophelps Hampson (3. species), ])hragmataecia Newlnall (10 
species), Xyleutes I-liibller (7 species). and Zeuzera Latreille (3 species 
and a subspecies). 'fhe material of the remaining eighll species was 
not available for study and hence their original descriptions have been 
quoted so as to show the differences froln their closely-related sp·ecies. 
The material is mainly present, except otherwise stated, in the 
National Zoological Collections at the Zoological Survey of India, 
Calcutta, which also includes extensive collections of, E.E. Green 
froln Ceylon; G. C. D udgeo n froIH Kallgra valley, Sikkim and 
Bhutan; and of rr. C. Jordan from Sikkim. 

Several types were available for the study froin various institutes 
and museUlns in India and abroad. These were: F 1\100re's species 
viz., C ossus cashlnirensis, Phragmataecia lninor, j.Jhragmataecia 
saccharum, Zeuzera stiglnatica (labelled as Zenzera bistigma), Zeuzera 
albo/asciata, and Zeuzera pardicolor from the Berlin l\luseunl; 
F. Bryk's species, viz. Phragmataecia obliquifascia and Phragmataecia 
clara from the Riksmuseum, Stockholm; T. B. Fletcher's species 
Phragnlataecia purpureus and Phragmataecia terebrifer {rolll the 
N.P.C. at I.A.R.I., New Delhi. The lllaterial for the species Cossus 
pallidalae Hampson .[now Phrag17tataecia pallidalae], Phraglna
taecia impura Halnpson and Paracossus parve lIanlpson, ,vas av&ila
able from tpe B.}\II. (N .H.), London. Some Inaterial both deter
mined and undetertnined ,vas also available fron1 F.R.I., Dehra Dun 
and I.A.R.I., New Delhi. 

2 
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(b) Methods of Study 

The material was studied dry. Special attention was paid to 
the stu41y of head -a ppendages and wing-venation, the latter was 
studied from the under side by applying to]uene with the help of a 
fine sable-hair brush. 

The genitalia were studied by cutting a part of abdomen in the 
male and detaching the whole abdomen in the female. The same 
was kept in 10 % KOH overnight. This treatment was prolonged 
if the material did not soften. After washing with the distilled water 
the genitalia were passed through different grades of alcohol and 
most1y preserved in spirit. 

The sketches were made with the help of camera lucida. 

(c) Some Characters of Taxonomic Importance 

Both the external as well as genitalic studies have been made 
with a view to present, as far as possible, the detailed taxonomic 
account of the Cossid fauna of the Indian region including India, 
Bangladesh, Pakistan, Burma and Ceylon. 

The following characters have been studied in more detail : 

Antennae.-" Highly variable but taxonomically of great importance. 
These are either bipectinate upto the tip as in the case of Catopta 
(Text-fig. 1B) ; or unipectinate up to the tip as in C ossus (Text-fig. 3 
A-B). The length of pectination decreases in several genera: In Phrag
mataecia it is three-fourths the length (Text-fig. 12 C-D) ; in Xyleutes 
and Zeuzera the pectination is in the basal half of the length (Text
fig. 25). The antennae are laterally flattened and simple in H olco
cerus (Text-fig. 6A). In the female the antennae are variable, i.e., 
either simple and ciliate, or shortly serrate or bipectinate (Text-fig. 
12 E-F). 

Ocelli.-AII the Indian Cossidae are without ocelli except the 
two species of Catopta (Text-figs. 1B, 2B). 

Labial palpi.-These are generally always present but are variable 
in shape and size. 

Legs.-The legs have been found to be of considerable taxonomic 
im portance, especially in differentiating the two subfamilies, viz. 
Cossinae and Zeuzerinae and the identity of genera. The form'er 
is generally characterised by having dilated hind tibiae, two pairs of 
hind tibial-spurs, tarsal spines ~nd arolium. In the latter subfamily 
the hind tibiae are slender. with a single pair of spurs, the tarsal 
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:spines may be present either on all the tarsal segments, or absent on 
one or 1110re seglnents, and the arolium may be absent or present. 

V-enation.-The venation in both the wings is another character 
which helps in separating the two subfamilies and in determining 
the identity of the species, e.g. in Cossinae the veins Rs and 1\11 1 are 
mostly connate in the hind wings unlike the case in Zeuzerinae where 
these veins are always wide separate. The position and origin of 
veins Rl to R3 and M 1 to M 3' and nledian cell in the hind wing also 
offers an important diagnostic character for both the subfamilies. 

Genitalia.-The male genitalia in case of Cossinae are charac
terised by the presence of gnathos which meet below the uncus, unlike 
in Zenzerinae where they are free, if present, or completely absent. 
The shape and structure of uncus, clasper, juxta, aedeagus, etc., is 
of help in the identity of the different species. 

The female genitalia have been studied, wherever available and 
have offered a good amount of help in the identity of various species, 
especially by the sclerotisation on dorsal or ventral, or both surfaces 
of the 8th segment, the shape and size of signum, if present, on the 
corpus bursae. However, it is observed that the female genitalic 
characters are quite variable. 
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IV-TAXONOMIC ACCOUNT 

Family CoSSIDAB Leach (1815) 

Cossida Leach, Edinb. Encycl., 9 : 131. 
Fodic .. lntes teredines, Hubner, Verz. bek. Schmett. 195. 
Zeuzeridi Boisduval. Eur. Lep. Index Meth. : 5l. 
Zeuzeridae Newman, Ent. Mag. : 68. 
Cl)ssidae Newman, Enl. Mag. : 68. 
Phalaenina cossiles Newman, Enl. Mag. : 68. 
Zeuzerides BoisduvaJ, Icon. Syst. Lep. Ellr., 2 : 173. 
Zeuzerides Boisduval, Gen. et. Index Meth. Ellr. Lep. : 75. 
Cossides Herrich-Schaffer, Syst. Bearb. Schmett. Eur. 2 
Cossina Herrich-Schaffer, SammIe Ausser. Schmett.- : 58. 
Cossidae, Walker, List Lep. Brit. Mus., 7 : 1509. 
Cossidae, Walker, J. Linn. Soc. (Zoo/.), 6 : 177. 
Coss ida e, Walker, List Lep. Brit. Mus.. 32 : 582. 
Cossidae, Moore, Proc. zool. Soc. Lond. : 822. 
Cossidae, Moore, Proc. zool. Soc. Lond. : 886. 
Cossidae, Moore, Ann. Mag. nat. Hist., (4) 20 348. 
Cossidae, Moore, Proc. zool. Soc. Lond. : 411. 
Cossidae, Moore. Descr. Indian Lep. Atk. : 85. 
Cossidae, Butler, Ann. Mag. nat. His I. , (5) 6 : 68. 
Cossidae, Moore, Proc:. zool. Soc.:. Lond. : 327. 
Cossidae. Butler, Ann. Mag. nat. Hisl., (5) 10 : 228. 
Cossidae, Moore, Lep. Ceylon, 2 : 153. 

14. 
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1884. 
1886. 
1887. 
1891. 
1892a. 
1892b. 
1892. 

1892. 
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Cossidae, Staudinger, In Romanoff Memoir. Lep., 1 : 1. 
Zeilzeridae, Butler, III. Type Lep. Het., 6 : 2 S. 
Cossidae, Cotes & Swin hoe, Cat. Moths of India. 2 232. 
Cossidl1e, Hampson, III. Lep. He'. Brit. Mus., 8 : 10. 66. 
Cossidae~ Hampson, III. Lep. Het. Brit. Mus., 9 : 68. 
Cossidae, Hampson, Fauna Brit. India, Moths, 1 : 304. 
Cossidae, Swinhoe, Cat. East. & Aust. Lep. Het. Ox. Univ. MilS., 1 

280. 
Zellzeridae, KirbY, Cat. Lep. Het., 1 : 860, 930. 
Cossidae, Swillhoe, AIlIl. Mag. nat.-Hist., (6) 14 : 440. 
Cossidae, Hampson, Anll. Mag. lIat. Hist., (6) 14 : 254. 
Cossidae, Neumoegen & Dyar, J. N. Y. ent. Soc., 1 : 97. 
Cossidae, Neun10egen & Dyar, J. N. Y. ent. Soc., 2 : t. 
Cossidae, Swinhoe. Trans. ellt. Soc. Lond. : 29. 
Cossidae, Hampson, Trans. ent. Soc. LOlld. : 287. 
Cossidae, Hampson, Faulla Brit. Illdia, Moths, 4 : 473. 
Cossidae, Dudgeon, J. Bonlbay l1at. Hist. Soc., 12 (4) : 645. 
Cos!;idae, Hampson, J. B0l11bay l1at. Hist. Soc., 13 : 223. 
Cossidae, Staudinger & Rebel, Cat. Lep. Pal. Fngeb., 1 : 406. 
Cossidae, Stebbing, J. Asiat. Soc. Bellg., 73 (2) : 25. 
Cossldae, Halnpson, J. Bombay nat. Hist. Soc., 16 : 193, 21.6. 
Cossidae, Lefroy, Indian Insect Life : 494. 
Cossidae, in Seitz, Macrolepidoptera of the World, 2 : 417. 
Zeuzeridae, Fletcher. Some South Indian I"sects and other Insects 0/ 

[/npor/allce : 446. 
Cossidae, Bethune-Baker~ Trans. ent. Soc. Lond. : 327. 
Cossidae, Chapl11an, Ellt. Rec., 29 (3) : 3. 
Cossldae, Turner, Trans. ellt. Soc. Lond. 66 : 155. 
Cossidae, . Dalla- Torre, Lepid. Caf., 29 :' 1. 
Cossidae, Handlirsch, Han db. EI11., 3 : 893. 
Cossidae, Ti11yard, The Insects of Australia and New Zealand : 416. 
Cossidae, Gaede, in Seitz Macrolepidoptera of the World, 14 539. 
Cossidae, Gaede, in Seitz Macrolepidoptera of the World, 10 807. 
Cossidae, Mehta, Rec. Indian Mus., 35 : 231. 
Cossidae, Atkinson, IlldialL For. Rec. (N.S.) I£"t., 2 (l) : 1. 
Cossidae, Seitz, in Seitz Macrolepidoptera of the World, 6 : 1263. 
Cossidae, Dyar & Schaus, in Seitz Macrolepidoptera 0/ the World, 6 

1264. 
Zeuzeridae, Ayyar, Handbook of Economic Entomology for South India: 

472. 
Cossidae, Daniel, Mitt. munch. ent. Ges., 30 : 1004. 
Cossidae, Beeson. The Ecology and Control 0/ Forest Insects 0/ India 

and Neighbouring Coulltries : 572. 
Cossidae, Gardner. J. Bombay nat. Hist. Soc., 45 (3) : 390. 
Cossidae, Sevastopulo, J. Beng. lIat. His I. Soc., 19 : 113. 
Cossidae, Turner, P/~OC. Linll. Soc. N.S. W., 71 : 303. 
Cossidae, Daniel, Mitt. munch. ent. Ges., 35-39 : 226. 
Cossidae, Essjg, College Entomology : 444. 
Zeuzeridae, Essig. Collegf/ Entomology : 445. 
Cossidae, Viette, Lambillionea, 51 (5-12) : 37. 
Cossidae, Brues, Melander & Carpenter, Bull. Mus. compo Zool. Harv., 

128 : 232. 
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Cossidae, Daniel, Miff. 7lliillCh. :ellt. G.es., 44-45 : 159. 
Cossidae, Roepke, Trans. R. ent. Soc. Lond., 107 : 281, 
Cossidae, Daniel, Miff. miinc". ent. Ges., 46 : 243. 
Cossidae, Clenc~, Ann' Mag. nat. Hist., (12) 9 : 897. 
Cossidae, Clench. Mitt. nliinch. ellt. Ges., 47 : 122. 
Cossldc.e, Roepke, Verh. k. ned. Akad. Wet. Ajd. Nat .. (2) 52 (l) : 1. 
Cossidae. I mn1S. A Gelleral Textbook of Ef1tonlology : 543. 
Cossidae, Clench, Mitt. "runch. en!. Gei., 48 : 82. 
Cossidae, Clench. Revue fr. En1.. 26 : 44. 
Cossidae, Clenc:h, VerojJ. zool. Stsal11ml. Mancil. 6 : 1. 
Cossidae, Daniel, Mitt. Iniineh. en1. Ges., 49 : 102. 
Cossidae, Daniel, Mitt. "ninch. enl. Ges .. 51 : 160. 
Cossidae. Daniel, Z. Arb. Gen. oSI. Enl., 14 (1) : 6. 
Cossidae, Con1stock, Introduction to En/olllO/offY : 601. 
Cossidae, Agrawal and Agra \\ral, Curl'. Sci., 29 (8 ~ 31.1. 
Cossidae, Arora, BIlII. syst. Zoo/., 1 (1) : 25. 
Cossidae, Daniel, Mitt. i'niillch. ellt. Ges.\ 55 : 77. 
Cassidae, MUlier, D1.. enf. 7.., 12 (3) : 1 R I. 

(a) Characters of the Family COSSIDAE Leach 

The main features of the falllily Cossidae are as follows 
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1\10ths of medium to large si7.e. Frons sll1ooth. Antennae in 
male usually bipectinate; in female usually -simple and n1illulely 
ciliate; eyes generally S11100th and large; ocelli absent (e"xcept in 
Catopla and PseudocosSllS); proboscis usnally atrophied; labial 
palpi variable in size, being well developed to obsolete; nlaxillary 
palpi absent. Frenulum in nlale generally in the forrn of a single 
stout spine, sometinles short and funct.ionless ; in feillale t.he nunlber 
of frenulllln spines generally vary from 2 to 3, sOlnetimes lip to 30. 

Fore wings: Generally with p.n areole; vein Sc free; R4 + R5 
stalked; median vein strong and llsnally forked in the cell; CH 2 
present; two anal veins present, 2A forlning a fork ,vit.h 1A. I-lind 
wings broad; Sc either free or connected with Rs by a short cross 
bar; median and CU2 as in fore wing; three anal veins present, 2A 
forming a fork with 1A, 3A short and close to the anal n1argin. 

(b). General remar.ks on the classification of Ihe Family COSSIDAE J.Jeach 

Family Cossidae was subdivided for the first t.iIne, by N eUlnoegen 
and Dyar (1894), into two subfanlilies, viz. Cossinae and Zeuzerinae. 
The classification was follo\ved by Tillyard (1926), Gaede (1933), 
1\{ehta (1933), Bryk (1937), Dyar (revised by Schaus) (1937), Clench 
(1959b), Comstock (1962) and Daniel (1962, 1.965). 13erger (,1957), 
however, separated the Indian genus Dudge.O.nea Hampson into a 
distinct family Dudgeonidae on account of the presence of tYJnpanic 
organ and pro posed two subfamilies of the fanlily Cossidae, viz. 
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Cossinae and Eulophonotinae. He obviously included whole of th8 
Cossid fauna under the subfarnily Cossinae. I-Iandlirsch (1 ~25) • 
.lanse (1932) and Brues, l\1elander and Carpenter (1954) went a step 
further by treating Cossirlae in a very broad sense and included seve
ral families as its subfalnilies, viz. Argyrotypinae, C ossinae, Eulophon
tinae, and ill etarbelinae, and further classified the subfamily 
Cossinae into several tribes, including Cossini and Zeuzerini. While 
Turner (1918) believed Cossidae as a cOlnpact group and considered 
rather iJnpossible to divide it, for he commented (p. 166) " that 
this is a natural and compact family not divisible naturally even into 
subfamilies. There is, it is true, a considerable and very interesting 
degree of variation in several directions, but all these lines of 
developlnent are linked together by forms of intermediate structure.," 
Essig (1951), on the other hand, recognised both Cossidae and 
Zeuzeridae as distinct families under the superfamily Cossoidea, 
and not as subfamilies of Cossidae. 

In the present ,vork the earliest classification, as proposed by 
Neumoegen & Dyar (1894), has been followed, though the basis of 
classification has been modified in the light of present study, i.e., 
several important characters have been taken into account, e.g. the 
antennae in nlale, the origin of veins Rs and IVl1 in hind wing, the 
hind-tibiae, and in the nlale genitalia the gnathos, which define 
rather clearly bot.h Cossinae and Zeuzerinae unlil{e the earlier system 
of classification based on more or less a single character. 

(c) Key to Subfamilies of the Family COSSIDAE 

Only two subfamilies of the family Cossidae are represented in 
the Indian subregion, and have been based on the following key: 

Antennae in male pectinate up to the 
tip, sometimes simple and flatte
ned ; veins Rs and Ml generally 
connate or stalked, rarely sepa
rate; hind tibiae dilated, usually 
with two pairs of tibial spurs ; 
gnathos in the nlale genitalia pre
sent, and meeting below the uncus 

Antennae in nlale pectinate only in 
basal half to three-fourths of 
length, never simple and flattened; 
veins Rs and Ml separate, never 
connate or stalked; hind tibiae not 
dilated, with a single pair of tibial 
spurs; gnathos either absent, or 
free, if present 

Coss;nae Neumoegen & Dyar 

Zellzer;nae Neumoegen & Dyar 
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Subfamily (i) COSSINAE Neumoegen & Dyar 

Cossinae Neumoegen and Dyar, J.N. Y. en!. Soc., 1 : 97. 
Cosslnae Neumoegen and Dyar, J.N. Y. ent. Soc., 2 : 1. 
Coss;nae, Handlirsch, Handb. Ent.. 3 : 893. 
Coss;nae, Tillyard, The ["sects of Australia and New Zealand: 416. 
Cossinae, Seitz, in Seitz Macrolepidoptera of the World, 14 : 539. 
~oss;nae, lanse. The Moths of S. Africa: 61. 
Coss;nae, Mehta, Rec. Indian Mus., 35 : 231. 
Cossinae, Bryk, Lepid. Cat.. 81 : 3. 
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J 894a. 
I 894b. 
1925. 
1926. 
1929. 
1932. 
1933. 
1937. 
1937. 
1954. 

Cossinae, Dyar, in Seitz Macrolepidoptera of the World, 6 : 1265. 
Cossinae, Brues, Melander & Carpenter, Bull. Mus. compo Zool. Harv., 

128 : 234. 
1955. Cossinae, Daniel, Mitt. lnunch. ent. Ges., 44-45 : 159. 
1959b. Cossinae, Clench, Vero.o: zool. Stsamml. Munch, 6 : 15. 
1962. Cossinae, Comstock, Introduction to Ellt0l110/ogy : 601. 
1965. Cossinae, Daniel, Mitt. 11lunch. ent. Ges., 55 : 77. 

Type-genus : Cossus Fabricius (1794). 

(a) Characters 0/ the Subfamily COSSINAE 

Insects of medium size. Antennae in male 'pectinate up to tip 
or sim pJe and laterally flattened ; in female generally sim pIe, SOllIe
times with short pectination. Labial palpi well developed, upturned 
and closely appressed to face, with the third segment short. Pro
boscis absent. Middle tibiae with a single pair of spurs; hind tibiae 
having two pairs of spurs and dilated; tarsal spines well deyeloped 
and present on all segments; tarsal claws with a distinct arolinD)' 
Frenulum in the form of a single bristle in the male and eight to ten 
bristles in the female ; retinaculum generally elongate and simple. 

Fore wings with the areole usually small to moderately large, 
rarely absent; vein Rl arises from cell; median vein usually forked 
in the cell; M 2 and Ma from above the lower angle of cell. T-lind 
wings usually without cross bar between vein Sc and the cell; Rs 
and M 1 connate or shortly stalked, rarely separate; lnedian as in fore 
WIngs. 

~Iale genitalia with socii present; gnathos present, arms fused 
below the uncus. Female genitalia variable. 

(b) General relnarks on the Indian COSSINAE 

The present study is based on 12 species belonging to the follow
ing genera: Catopta Staudinger (two species), Cossus Fabricius (fi\~e 
species), Erelnocossus I-Iampson (one species), IIolcocerus Stalldinger 
(two species) and Paracossus I-IaInpson (two species). 
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~rhe gen liS Catopta is lnainly Pcdaea .. ctic. Daniel (1.940) transferred 
one of the Indian spec.ies, Cossus caslunirensis ~I oore, to this genus 
and later (1!161) recorded the species from China. A.nother species 
described recently by the author (Arora, 19(5) is transferred now 1.0 
t.his genus. The genus C ossus is based on the study of five species, 
one of which, namely C ossus greeni, js new to science. The genus 
flolcocerus, like Catopta, was hitherto not reported frolll India till 
Daniel (1959) transferred olle of the species of the genus Cossus, 
natnely C. ru/idorsia I-Ialnpson (frorn Sikkim), to this genus. In 
the present study this species froIn Assam (colI. S.K. Tandon and 
G. S. _4rora, 196u) and another palaearctic specie~, viz. H olcocerus 
arenicola (Staudinger) froIn India (Great Nicobar Islands) are being 
reported for the first time. The genus Paracossus Hampson is repre
sented by only t\VO species, nalnely P. !u,rcafa I-Ialnpson and P. parva 
I-J arnpson. 

(c) Key to the Indian Genera of the subfantily COSS1NA~' 

1. Ocelli generally present; antennae in 
male always bipectinate; claspers 
in t he male genitalia short, 
sinlplc, without any scleroti
sation and spina basalis; aedeagus 
short, slender and always with 
short spines 

Ocelli absent; antennae in male 
either bipectinate, or unipectinate 
or simple; claspers short or long, 
usually with the inner side 
sclerotised and with spina-
basalis; acdeaglls short or long, 
and with or without spines 

2. Antennae unipectinate in nlale. 
Clasper in nlale with generally 
L-shaped. or sonlewhat redu:ced, 
spina basalis 

Antennae in nlale bipectinate or 

Catopta .staudinger 

2 

COSSUS Fabricius 

simple 3 

3. Hind wing with veins Rs and Ml 
stalked 

Hind wing with Rs and Ml either 

ErenlOCOSSUS Hampson 

connate or free 4 

4. Antennae in Inate silnpie; tnedian 
vein forked in both wings; 
clasper in the male genitalia 
with L-shaped spinabasalis Ho/cocerlls Staudinger. 
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Antennae in the male bipectinate ; 
median unforked in both wings; 
claspers with inverted T-shaped 
spinabasalis Paracosslis Hampson 

Genus Catopta Staudinger 

1899. Catopta, Staudinger, DI. ent. Z. Lep. : 157. 
1901. Catopta, Staudinger and Rebel, Cat. Lep. Pal. rngeb., 1 : 407. 
1912. Calopta, Seitz, in Seitz Macrolepidoptera of the World, 2 : 425. 
1923. Catopta, Dalla-Torre, Lepid. Cat., 29 : 4. 
1940. Ca top ta, Daniel, Mitt. munch. ent. Ges., 30 : 1015. 
1951. Catopta, Viette, Lambilliollea, 51 (5-12) : 39. 
1961. Catopta, Daniel, Mitt. ",unch. en!. Ge,.., 51 : 114. 
1965. Catopta, Muller, DI. ent. Z., 12 (3) : 189. 

Type-species: C ossus albonlLbilu$ Graeser 

(a) General 
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The genus Catopta was erected by Staudinger (1899) to include 
the palaearctic species Cossus albonubilus Graeser. Daniel (1940) 
transferred one of the Indian species of the genus Cossus Fabricius 
to this genus, and later (1951) included two more species, viz. acronyc
toides (Moore) and pallidalae Hampson, on the basis of the long
hairy appearance of the insect, antennae bipectinate up to the tip, 
thin labial palpi, broad wings, and long abdonlen. He also made 
the genitalic studies of cashmirensis -and albonubilus. The present 
study, however, shows that both acronyctoides and pallidalae do not 
belong to this genus due to absence of all the above-mentioned charac
ters and are placed in the genera Cossus Fabricius and Phragmataecia 
Newman, respectively. 

(b) Characters of the Genus Catopta Staudinger 

Antennae bipectinate up to the tip. Ocelli well developed. 
Labial palpi short and slender. Fore wings very broad. 11ind 
wings with th~ retinaculunl short, narrow and bar-shaped. curved at 
its tip. Legs with the tibiae dilated from near the base; tarsal spines 
well developed, present on all the seglnents ; arolium well developed. 

Fore wings with lnoderately long areole ; vein Rl arises from cell; 
R2 froln the distal one-third of the areole ; Ra connate or connected 
by a short cross bar with the stalk of veins R4 + R6 ; M 1 either froln 
angle or from below the angle of the cell; M 2 and M a close and arise 
from above the lower angle; Cu]& from angle; median vein forked 
in the cell and forming the median cell, with its branches ending 
between Ml-l\12 and M2-l\13 ; other veins as described under the 
family. Hind wings with the vein Sc free; Rs connate with Ml ; 

3 
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median forked, forming Inedian cell; the branches of median and 
other veins as in fore ,ving. 

Claspers in Iuale genitalia short, broad at the base and \vith a 
costal hump in the Iniddle ; gnathos short, arU1S meeting mid-ventrally 
below uncus; aedeagus simple and with a few distal spines. FelnaJe 
not known. 

(c) Relationships 0/ the Genus Catopta 11'ith the other allied Genera 

The genus Catopta resembles other Cossinae genera, viz. C OSSUS, 

H olcocerus and Paracossus Hampson, by the presence of dilated hind
tibiae having two pairs of tibial spurs, but, however, differs in having 
,veIl developed ocelli, bipectinate antennae having long ranIi, and 
"reB developed retinaculum. In the Inale genitalia the gnathos 
present, arnlS unite rather diractly below uncus ; claspers small, each 
with a costal hump. 

Other than Ethio pian genus Pseudocossus Kenrick, this is the only 
genus having Qcelli. It., however, differs froln Pseudocossus by the 
presence of ~tall{ed vein R4 + R;;, forked median in hoth wings 
and in the uncus being not bifid, unlike in Pseudocossus ,vhere all 
the veins are free, nleriian unforked and the uncus bifid. 

(d) Geographical distribution 0/ the Genus Catopta 

The genus Catopta is distributed in the Palaearctic (lnainly China, 
U.S.S.R .• Iran, Afganistan, Algeria and Tibet) and Oriental (India) 
regions. 

(e) Key to the Indian Species of the Genus Catopta 

Antennae of male with 67 segments and 
long branches. Fore wing with the 
vein Ra connate with the stalk of 
veins It, + R5 ; Ml arises from angle 
of cell. Uncus, in male genitalia, 
long and narrowly curved, about 
two-and-a-half times as long as its 
width in nliddle ; each clasper with 
a strong medial hunlp; aedeagus 
with a few spines. Male 42 mm. 

Antennae of male with 61.-66 segments, 
the branches short. Fore wing with 
the vein Ra separate from R4 + R5 ; 
Ml arises from below the angle. 
Uncus short and rounded, about 
twice as long as' its width; each 
clasper with a weak n:tedial hump; 
aedeagus with nunlerous spines. 
Male 44-46 nlm. 

cashmirensis (Moore) 

sikkinlensis (Arora) 



ARORA : Rtvision of Indian Cossidae 19 

(f) Descriptions of Species 

1. Catopta caslunirensis (M oore) 

(PIRte T, fig. 1 ; Text-fig. 1 ) 

1879b. Cossus eashmirensis Moore, Deser. Indian Lep. Atk. : 87 (Type loc ... 
Tawi, Jammu &. Kashnlir, India) 

1887. Cossus cashmirensis, Cotes and Swinhoe, Cat. Moths of India, 2: 232. 

1892. Trypanus eashmirensis, Kirby, Cat. Lep. Het., 1 : 862. 

t 892b. COSSIIS cashmirensis, Hampson, Fauna Brit. India, Moths, 1 : 305 

1905. COSSIIS eashmitensis, Hampson, J. Bombay nat. Hist. Soc., 16 : 194. 

1940. Catopta cashmirensis, Daniel, ~titt. munch. elit. Ges., 30 : 1015. 

1961. Catopta cashmirensis, Daniel, Mitt. mlinch. ent. Ges., 51 : 187. 

1965. Catopta cashmil'ensis, Daniel, Miff. Inunch. ent. Ges., 55 : 105. 

Type : A male in 13er. ~l us. 

Head with the frontal tufts and labial palpi blackish brown. 
Antennae brown beneath, with the branches cinerous grey abo vel 
Vertex cinerous grey.· Thorax and fore wings on the upper· side 
cinerous grey, the latter darker at base and paler medially. Fore 
,vings (Pl. I, fig. 1, Text-fig. 1A) marked by several pale-greyish black, 
irregular, wavy lines across the length; in the medial area striae 
coalesce into irregular lines, the prorninently marked ones being 
between the cell and CU2 ; in the postnledial area also the striae 
coalesce to form wavy and irregular lines, the prorninent one being 
between subapical lllargin and torn31 angle at CU1b; SorTIe scales along 
the discocellulars, np to the base of areole, pale brown. I-find '''ings 
and abdo111en fuliginous brown above, with tufts of long hair. The 
former unnlarked. Legs dark brown. Underside of wings pale 
brown, with dark brown re~iculations and streaks, those on the 
hind wing prominent; thorax and abdolnen pale-cinerous grey. 

Antennae (Text-fig. 1A, B) about 8 Inn1. long; bipectinate up to 
ti p, the rami short at base, increasing in length gradually up to the 
lllidrlie and thereafter decreasing, the longest ones as long as seven 
segments in middle; the shaft with about 67 segments; basal seg
m-ents about twice as broad as their length, apicai segments gradually 
becon1ing long and narrow towards the tip. Labial palpi short, about 
1.5 mnl. and porrect, not extending beyond the frontal tufts. Ocelli 
rrext-fig. 1 R) and legs (Text-fig. 1 C) as given for the genus. 

Venation, in general, as described for the genus except that vein 
1\11 in the fore wing arises from upper angle of cell. 
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rext-fig. 1. Cat'opta cashmirensis (Moore) : (A) An outline drawing of 
the male type. (B) Male antennae showing pectinations 
of one side. (C) A portion of the hind leg showing two pairs 
of tibial spurs and the tarsal spines. (D) Retinaculum, 
with a portion of frenulum. (E) Uncus in a dorsal view.· 
(F) Male genitalia in a lateral view, without claspers~ 
(0) Claspers in a inner view, with anellus. (H) Aedeagus. 
(E to H of the .same magnifications). 

Genitalia.-M ale (Text-fig. 1 E-II) ; lIncus broadly triangular, 
about two-and-a-half times as long as its width in middle and strongly 
bent from middle downwards. Gnathos short. ribbon-like, bent 
stro~ly inwards, meet each other in middle and folded to enclose 
a small cavIty. Tegumen short and broad; vinculum narrow and 
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ending in a very short saccus. Clasper short, not extending beyond 
uncus in a normal course, highly raised mid-dorsally into a hump 
a.nd curved ventrally outwards at the distal end; about three times 
as long as its width at the distal end. Juxta short and broadly coni
cal, with two membranous lobes. Aedeaglls short, with a few extre
mely short spines on \"esica. Fenlale: Not }{nOwll. 

IVI easurements.-Expanse : 'fore wing, 42 mm. Length: fore 
wing, 19.5 mm. ; hind wing, 15 mm. ; abdomen, 10.5 mm. ; whole 
body, 19 nlm. 

Material examined.-One male (holot.ype) labellerl as "Original, 
Tawi, I(ashmir (coIl. Atkinson, colI. Staudinger),' (ex. colIn. Ber. 
~flls.). 

Distribution.-India (J. & K.). Also China. 

Remarks.-Hampson (1892b) considered this species as a synonym 
of Cossus acronyctoides, treating it as latter's forln, and stated (p.305): 
"The fornl cashmirensis has some of the striae of the fore 
wing coalescing into somewhat prolninent lines, the best marked being 
one across end of cell, one beyond the cell fronl vein 6 to 3, and 
one from the costa before the apex, but these are sonlewhat variable" 
Later he (1905) revived the species cilshmirensis by the following 
remarks (p. 194) "It is a distinct species fronl acronyctoides, 
the antennae bipectinate with branches long 3t the base while in the 
latter they are unipectinate with the branches short at the base, then 
increase in length before lniddle. The forlner is la)'ger broad winged 
insect with Dlarkings dark" Daniel (1961), while studying Catopta 
cashmirensis, referred to Hampson (1892b), Seitz (1912) and Gaede 
(1933) but there is no reference to the revival of the species by I-Iamp
son (1905) which is .quite important especially in the light of obser
vations made by Daniel (1961), who, ho,ve~er, rightly transferred it 
to the genus Catopta. He figured the male genitalia of the species, 
collected from "N orth-Yuennan, Li-I(iang", and "N w-J(arakorum ; 
Hunza Nagar, Kuto-Darukust", and identified -respectively as 
"Catopta cashmirensis Moore" and Catopta cashmirensis Mr. ssp." 
The latter was differentiated from the former mainly by the presence 
of a well developed costal hump in the nliddle of the clasper. The 
male genitalia of the holotype of Catopta cashntirensis (M oore), 
however,- shows that the clasper has a distinct hump in the middle 
(Text-fig. 1G), contrary to the observations by Daniel (1961), i.e. 
the undescribed subspecies of Daniel (1961) resembles the holotype 
in this respect. It.is quite likely that the hUlll p on the cla~per is a 
variable ~haracter and not much reliance be given. 

C. cashmirensis (Moore) is closely related to the other known 
species from India, viz. C. sikkilnensis (Arora) mainly in respect of 
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the presence of well develo ped ocelli, the wing venation, and the rnale 
genitalia in general. The two species, however, differ in the numher 
of antennal seglnents and the length of rami, in the wing pattern, 
and in the shape of uncus in the nlale genitalia. For detailed 
flifferences see under sikliinlensis. 

2. Catopta sikkitnensis (Arora) comb. nov. 

(PI. I, fag. 2; Text~fig. 2) 

1965. COSSIiS sikki,nens;s Arora, BIlII. syst, Zool., 1 (1) : 25. (Type loc.-
Sikkim : Northern Sikkim, Da mbung, 298 mm.). 

T!Jpe : A 111ale in the N.Z.C. at Z.S.I. 

Hearl and abdomen brown, the latter with tufts of scales at the 
base and extreJnity. Frontal tufts and labial palpi blacki~h brown. 
Antennae brown throughout, without prominent cinerous greyish 
scaling above. Fore wings hrown, darker basally; marked (Text
fig. 2A) with several dark striae across the wing; striae mostly coale
scent or partly so beyond the cell in the postmedial and submarginal 
areas, t.wo striae across the nliddle of cell broader and rlarker in 
colour, one between areole and \'ein C11 2 and the other' confined to 
the cell itself; those beyond the cell and belween veins R 4-CU l b pro
minent only at postmedial area; postnledial line double, with the 
inner line curved and ending at vein 1A at the inner margin and i he 
outer one curved outwards and ending at vein CUlb at the 
tornal angle; subapical .area \vith some prolninent Rtriae from the 
apex to vein l\12' others forming very wavy, irregular and indistinct 
,lines. I-lind wings fnscous brown, with some shine on the costal 
border. Thorax and abdomen abo\'e slightly darker than the under
side,. U nderRide with proluinent striae on the hilld wing ,vhic.h is 
unmarked on the upperside. Legs at the base darl<er ; tar~al segments 
,vit.h white ~caling. 

Antennae (Text-fIg. 2B) hipectinate up to tip, shaft wit h 61-66 
segnlents ; the ralni short and broad at the base, thereafter increasing 
in length gradually lip to the middle and again decreasing in length 
apically, the longest. ranl i as long as fi "e to six segments in the Iniddle, 
terminal segn1ent without pectination. l;abial palpi short, about 
2 n1m. long, slender and porrect, slightly reaching the .frontal tufts. 
"lings broad. Fore wings deeply angled near the base; outer margin 
nearly straight. Ocelli (Text-fig. 2B), legs' spines·, spurs, etc. (Text
fig. 2E), and frennlnm and ret.inacnlunl (Text-fig. 2G) as for t.he genus. 

Venation (Text-fig. 2 C-D) typically Catopta-type except that 
vein l\tl1 in fore \ving arises froin well below the angle of cell. 
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Text-fig. 2. Catopla sikkimensis (Arora): (A) An outline drawing of 
the male paratype. (B) Male antenna showing pectinations 
of one side. (C) and (D) Fore and hind wing venation, 
respectively. (E) A portion of the hind leg showing two 
pairs of tibial spurs and a few tarsal spines. (F) Tarsal claws 
showing aroliUln. (G) Retinaculum, with a portion of fre
nulum. (H) Male genitalia in a lateral view, without clas
pers. (I) Uncus in a dorsal view. (J) Claspers in a inner 
view, with anellus. (K) Aedeagus. (C-D; F-G; H 
to K of t he same 11lagnifications). 
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Genitalia.-lVlale (Text-fig. 2 IJ-I() : Uncus broadly t.riangular, 
about t.wice as long as its width iTf lniddle ; broader in the lnidrlle, 
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and then narrowing distally and ending into a broadly pointed apex. 
Gnathos present, narrow ribbon-like and curved inwards, meeting 
each other by their inner luargin. Tegumen short and broad; 
vinoulum extremely narrow, continuous ventrally into a short saccus. 
Claspers as in cashmirensis but with a somewhat weaker mid-dorsal 
hump. .J uxta narrowed at hase ; otherwise as in generic characters. 
i\edeagus short and slender as in cashl1lirens.is, hut with more spInes 
on the ve~ica. 

AI easurelnents.-Expan~e: fore wing, 44-j6 m~. Length: fore wing, 
20.5 mm. ; hind wing, 16 mm., abdomen, 1 f lllm. ; body, 19 mm. 

Material exal1lined.-2 d' d' : Sikkim : Dambung (N orthern 
Sikkim) 29B 111., 10.vii.1959 (.4. G. K. Menon coIL). One holotype 
(Regd. no. 10nB/H10) and one paratype (Regd. no. i099/Hi0). 

Distribution. -Sikkim. 

Remarks.-This species resembles Catnpta cashniirensis (Moore) 
in having well developed ocelli, a costal hump on the clasper in the 
lllale genitalia, and in general hairy·-appearanc.e. This species, how
ever, differs from the other species in having less nunlber of an"tennal 
segment~, Le.,6i-66, l,y the origin of veins R:J and IVII in the fore wing, 
and by the shorter uncus in the male genitalia. The aedeagus, in the 
male genitalia, also has numerous spines (very few in cashmirensis). 

1794. 
1834. 
1840. 
1856. 
1865. 
1865. 
1866. 
1877. 
1889. 
1892b. 
1892. 
1892. 
1899. 
1900. 
1901. 
1,903. 
1905. 
1909. 
191.2. 
1914. 
1917. 

Genus Cossus Fabricius 

Cossus, Fabricius, Syst. Ent., 3 (2) : 3. 
Cossus, Boisduval, Icon. Hist. Lep. Nouv., 2 : 178. 
COSSIIS, Boisduval, Gen. eta Index Meth. Eur. Lep. 75. 
Cossus, Walker, List. Lep. Brit. Mus., 7 : 1510. 
Cossus, Walker, List. Lep. Brit. Mus., 32 : 582. 
COSSllS, Moore, Proc. zool. Soc. Lond. : 822. 
Trypanus, Rambur, Cat. Syst. Lep. Andal., 2 : 326. 
Cossus, Piepers & Snellen, Tijdschr. Ent., 20 -: 22. 
Cossus, Cotes and Swinhoe, Cat. Moths of India : 232. 
Cossus, Hampson, Fauna Brit. India, Moths, 1 : 305. 
Trypanus, Kirby, Cat. Lep. He!., 1 : 860. 
Cossus, Swinhoe, Cat. East. & Aust. Lep. Het. Ox. Ulliv. Mus.,l : 284. 
Cossus, Dudgeon, J. Bombay lIat. His!. Soc., 12 : 645. 
Tryponlls, Piepers & Snellen, Tijdfichr, Enl., 43 : 37. 
Cossus, Staudinger & RebeJ, Cat. Lep. Pal. Fngeb., 1 : 406. 
Cossus, Poujade, Bull. Soc. en!. Fr. : 122. 
Cos1us, Schaus, Proc. U.S. Nat. Mus., 29 : 340. 
Cossus, Lefroy, Indian InsecI Life : 495. 
COSSIIS, Seitz, in Seitz Macrolepidoptera of the World, 2 : 418. 
Cossus, Bethune-Baker, Trails. en!. Soc. Lond. : 327. 
Cossus, Chapman, Ellt. Rec., 29 (3) : 5. 



1918. 
1923. 
1929. 
1933. 
1941. 

]945. 
1951 b. 
1956. 
1957. 
1959b. 
J965. 
1965. 
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Cossus, Turner, Trans. ent. Soc. Lond., 66 : 157, 158, 188. 
COSSlIS, Dalla-Torre, Lepid. Cat., 29 : 5. 
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Cossus, Gaede, in Seitz Macro(epidoptera of the World, 14 541. 
Cossus, Gaede, in Seitz Macro(epidoptera of the World, 10 809. 
Cossus, Beeson, The Ecology and Control of Forest Insects in India 

and the Neighbouring Countries : 572. 
Cos~'IIS, Gardner, J. Bon1bay nat. Hist. Soc., 4S (3) : 391. 
Cossus, Viette, Lanlbillionea. 51 (5-12) : 41. 
COL\'J'US, Daniel, Mitt. nziinch. ent. Ges., 46 : 244. 
COSSIIS, Roepke, Verh. k. ned Akad. Wet. Ald. Nat., (2) 52 (1) 6. 
COSSIIS, Clench, VeroU: zool. Sf. Sam/n!. Milnch., 6 : 16. 
COSSIIS, Miiller, Dr. ent. Z., ~ 2 (3) : 193. 
COSSIIS, Daniel, Mitt. /lrunch. ent. Ges., 55 : 84. 

Type-species: Phalaena BOlnbyx Cossus Linn. 

(a) General 

Moore (1865) described for the Jirst time one spec-ies from India 
(Calcntta), naulely Cossus cadanlbae and added (187gb) another 
species., viz., C. cashnlirensis £ron1 I{ashmir, India. Halnpson (1892b) 
considered the genus Brachylia Felder as a synonynl of Cossus. Viette 
(1951b) and Clench (1U59b), howe\yer, do not agree with Halnp
son's synonylny. I-Ialnpson (loc. cit.) transferred Brachylia acronyc
toides 1\loo1'e and Zeuzei"a stigmatica 1\Ioore to this genus, treated 
cashl1lirensis as a synonYln of acron.llctoides, and described three more 
species, viz., nigrol1laculatus, pallidalae and parvipunclus, from the 
Indian subregion. I-Ie further added (1895, 1905) a species each froID 
Burlna and Sikkim, respectively, and revived the species cashnli
rensis l\Ioore, t.hus bringing the total number of species frOln the 
Indian region to nine. Turner (1918) transferred one of Hampson's 
species, viz. Cossus parvipunctus to the genus ])hragl1lataecia. Dalla
Torre (1923), however, recorded eleven species, including parvipunctus, 
and two other species which are either not Indian or do not belong to 
this family. There was no addition to this genns till 1965, when a 
species, from Sikkhn, was described by the author (vide Arora, 19(5). 

1'he present study of these species shows that two of these (10 
spec.ies) belong to the genus Catopta, one to H olcocerus and three 
to Phragmataecia. Only fOllr specie~, viz., acronyctoides (Moore), 
cadam.bae IVloore, nigromaculatus flam pson and fuscibasis Hampson 
(nee. Gaede)*, are referred to the genus COSSllS. Another new species, 
viz., greeni, is also described now. 

* Gaede (1929) descri bed a Cossid fro m Madagascar as Cossus 
/uscibasis. I have not been able to get the types of /uscibasis Hanlpson and 
/llscibasis Gaede, and therefore, cannot say wh~ther these are two different 
species or not. But in case they are different, which is quite likely, juscibasi§ 
Gaede should require a new name. 

4 
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(b) Characters of the Genns Cossus Fabricius 

Antennae in J11ale pectinate lip to the tip, in felnale pectination 
short, reduced aud not. \I p to tip. Proboscis absent. Labial palpi 
well developed, porrect, upturned and closely appressed to the face. 
Frenulum spine single in male, 8 to 10 in the feluale ; IIOt held by the 
retinaculum. Tibiae and the spurs as in suhfalnily ; tarsi with three 
to fonr rows of spines; arolitlln distinct. 

Fore wing wit.h a red \Iced areole; median vein present in both 
,vings and generally forked in cell, S0J11etimes unforked in hind wings. 
Hind wing with the vein Sc free, rarely a cross bar present between 
Sc and the cell; Rs and 1\11 either connate or stalked, rarely separate. 

1\lale genitalia with the gnathos fused below the uncus; claspers 
generally ,vith spinabasalis and well developed sclerotisation 011 the 
Inesal side; aedeagus long, narrow, with or without cornutu~, and 
supported by the ,vell developed anellus lobes. 

(c) Relationships of the Genus Cossus with the other allied Genera 

The genus C ossus reselnbles the other Cossid genera in respect 
of two pairs of tibial spurs, well develo ped tarsal spines, aud gnatho~, 
which meet in the middle below the unclls. 

Frolll Catopta it differs by the absence of ocelli and for having 
uuipectinate antennae, and well-sclerotised claspers in the genitalia. 
From the genns Erelnocossus it differs in veins Rs and 1\11 1 in the hind 
\vings being connate lInlil<e in the Eremocossus where these are 
stalked; from IIolcocerus i-t. differs in the unipectinate antennae, 
unlike simple and flattened in the latter; and fronl the genus Para
cossus for having a forked Inedian vein in both the wing~ unlike 
lInforked median in Paracossus. 

(d) Geographical d;stribution of the Genus Cossus 

The genus Cossus is llnhyersally distributed, wit.h majority of the 
species are known froln Ethiopian and Palaearctic regions. In the 
Indian subregion this genlls is recorded from India (Kashmir, Delhi, 
Punjab, 1\-1 adhya Pradesh, J~engal, Orissa, l\faharashtra and Tamil 
N adu), Sikkitn, Pakistan, Burn1a and Ceylon. The genus is being 
recorded froln Ceylon for the first tiIne. 

(e) Key to the Indian Species of the Genus Cossus 

The following l<eys are given for only tho~e species of which Inate
rial ,vas available for ~tudy. 
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1. Antennae, in nlaIe, with long and narrow 
branches, the longest ranli, in the Iniddle, 
about the size of three to four segments. 
Male genitalia wit h t he uncus truncate 
and the aedeagus with cornuti acronyctoides (Moore) 

Antennae, in male, with short and broad 
branches and shortly bifurcate, the 
longest rami shorter than three 
segments. Male genitalia with the 
uncus rounded or truncate and the 
aedeagus with or without cornuti 2 

2. Wings greyish-brown; nlarkings on the 
fore wing thin. Male genitalia 
with the uncus rounded apically and 

1879. 

1884. 
1886. 
1887. 
1892b. 
1899. 
1912. 

1923. 
1938. 
1941. 

1945. 

1945. 

the aedeagus without (;ornuti cadambae (Moore) 

Wings dark-brown; lnarkings on the wings 
prominent and thick. Male genitalia 
with the uncus truncate and the 
~edeagus with cornuti greeni sp. n. 

(f) Description of Species 

3. Cossus acronyctoides (l\J oore) 

(PI. J, ftg. ::3 ; l~ext-fig. 3) 

Brachylia al'conyctoides Moore, Proc. zool. So('. Lond. " 411 (Type 
loc.-Bonlbay, India). 

Brachylia aCl'onyctoides, Swinho1e, Proc. zool. Soc. Lond. : 551. 
Brachylia acronyctoides, Swinhqe, Pl'oc. zool. Soc. Lond. : 441. 
Zeuzera acronyctoides, Cotes & Swinhoe, Cat. Moths of India : 232. 
Cossus acronyctoides, Hampson, Fauna Brit. India, Moths, 1 : 305. 
COSSIIS acronyctoides, Dudgeon, J. Bomhay nat. Hist. Soc., 12 : 645. 
Cossus acrol1yctoides. Seitz, in Seitz Macrolepidoptera of the World, 

2 : 420. 
Cossus acrollyctoides Dalla-Torre, Lepid. Cat., 29 : 6. 
COSSIIS acronyctoides, Ga.ede, in Seitz Macrolepidoptera of the World, 10. 
COSSIIS acronyctoides, Beeson, The Ecology and the Control of Forest 

Insects in India and Neighbouring Countries : 572. 
Cossus acronyctoides, Gardner, J. Bombay nat. Hist. Soc., 4S (3) 

392. 
COSSIIS acrol1yctoides, Sevastopulo, J. Beng. nat. Hist. So('., 19 

115 
1961 b. Cossus acronyctoides, Mathur & Singh, Forest Bull. Delil'o Dun, 171 

(9) : 5. 
1961. Catopta acronyctoides, Daniel, Mitt. munch. ent. Ges., 51 : 190. 
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Type: In B. 1\:1. 

Hosts: Tamarix articulata (Punjab), Beeson (1941). 

I-Iead and abdomen dark brown. Frontal tufts and thorax 
greyish-brown. \'ertex and antennae browJl. Labial palpi greyish
brown beneath, darker on sides. Fore wings greyish-brown, darl{er 
in middle and greyish at apex; crossed by l1UnlerOUS short striae 
some of which coalesce into fine lines in the poshnedial area, the most 
pronlinent ·being the subapical patch and the other hetween vein 1\11 
and CU1b. l-lind wings brown; striae faint. Underside of wings 
dark brown, with l110re prominent striClP. 

Antennae Cfext-fig. 3 A-B) unipectinate IIp to tip in nlale, llniser
rate in the female; the shaft in nlale \vith G7 segments; rami short 
and broad at base, thereafler increasing in length II p to the rniddle,' the 
longest ones in the llliddle and as long as three to four seglnents. 
Labial palpi upturned, closely appressed to face and reaching beyond 
the frons; the third joint short. 'Wings broad Crext-Hgs. 3 C-D). 
Hind tibiae (Text-fig. 3E) with two pairs of spurs; tarsi with spines; 
arolium (Text-fig. 3F) about twice as long as its width in utiddle. 
Frenulum short and functionless Cfext-fig. 3G) ; retinacuhlln short. 
Abdomen stout, longer than hind wings ill both sexes. 

Veaation.-Fore wing (Text-fig. 3C) : Areole short, projecting 
about half its length out of- the cell angle; Ra stalked with R4 + Rs 
and as far fronl t.he are ole as froll1 R4 ; Ml arising froll1 upper' angle, 
sometimes fronl above it ; Inedian cell wit.h its upper and lower bran
ches ending bet\veen 1\11 _ M2 and at 1\12, respectively; 1\13 arising 
between C u 1& and 1\12, Hind wing (1'ext-tig. 3D) ; Sc free; Rs _ 1\11 
connate; median cell yery short, with the branches ending between 
1\11 - IV1 2, the lower nearer IVI 2 ; 1\1 a nearer Cu1& than t.o 1\1 2• 

Genitalia.-Male (Text-figs. 3I-I-I() : Uncus about twice as long 
as its width in the middle, broad at the base and narrowing distally; 
apex truncate and produced to an accuminate point directed down
wards. Gnathos slender, curved and bent inwards and forwards 
to meet in the middle through a yery flne spiny llleillbrane (bulla 
of Roepke, 1957). l'egunlen broad, indistinctly differentiated from 
uncus; vinculum slender; saccus broad. Claspers about two-and
a-half times as long as wide, \vith the inner side clearly dif'erentiated 
into highly sclerotised and poorly dentate region, the ampulla, and 
membranous cucllllll~, the latter beset with fine setae; harpe poorly 
denlarcated ; costal prolongation short, with only a small lobe. Juxta 
formed of t\VO short lobes, the latter open throughout on the outer 
side and with short blunt projection. Aedeagns long and narrow, \vith 
its distal portion broad and the apex pointed; distal portion with two 
short spines below the tip and one on each side. Felnale: Not studied. 
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Text-fig. 3. COSSIIS acronyctoides (Moore) : (A) Male antenna, with 
unipectinate branches. (B) Two antennal scglnents of l A) 

highly enlarged. (C) and (D) Fore and hind wing venation, 
respectively. (E) A portion of the hind 'leg, with two pairs 
of tibial spurs and the tarsal spines. (F) Tarsal cia ws with 
aroIiulu. (G) Retinaculum, with a portion of frenulunl. 
(H) Male genitaJia in a latero-ventral view, without claspers. 
(I) A clasper in a inner view. (J) Anellus tobes. (K) 

Aedeagus. (A and E; C-D; and H to K of the saIne 
magnifications). 
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JI easurelllenls.-\V'illg expanse : ~l ale, 43 Hun. ; female, 51nlm. ; 
Length : Fore \villg: 1\1 ale, 18 BUll.; fen) ale, 22 InlU. I-lilld 
wing : ~I ale, 12 \lUlL: female, 17 111m. Abdomen: 1\1 ale, 
16 lnnl. ; felnale, 1;) n1111. \\Thole body: 1\1 ale, 23 .nlm. ; female, 
22 111111. 

NJ aierial e.l'al1zined.-Two eXcUl1 pIes: India: f\l aharashtra : 
Poonn,1 d', 15.x.19{)!) (B. S. I~alllba coll.). Delhi, 1 d', 8.viii.1939 
(Glillall1 uUah coll.). At lig'ht (ex. coHn. LA.R.I.). 

Distriuution.- India (I(ashn1ir, l\Tadhya Pradesh, Orissa, 1"'aha
I'Hshtl'a, Tan1il N adl1, ])elhi, Punjah, Bengal, Sikkinl) and Pakistan. 

Ile111arks.-This w~s described as a species of the genus Brachylia 
Felder by...l\Ioore (1.879b), but I-Ianlpson ('1892b) con~idered it as a 
species of the genus Cossus Fabr.,; and referred it under the category 
(p. 30!») "Fore willg with Yein () fronl angle of cell; the antennae of 
nlale hipectinate to tip", and synonymised C ossus cashmirensi.c: 
1\loore with it. Laler he (1 gO!)) revived cashn1irensis and differen
tiated aCl'onyctoides on the basis of antennae, in males, which he stated 
as 'Ilnipectinate with the branches short at the base' Daniel (1961), 
who shldied a·' fenlale fron1 J3001 bay, however, transferred it to the 
genus Catopta Inainly on the basis of published literature, specially 
that of Hanlpson (1892b), Seitz (1912) and Gaede (1933), but does 
not refer to I-Ian1 pson 's (1 gO!)) differentiation of acronyctoides from 
caslunirensis. 

The nlale specitnen, also from BOlnbay, which happens to be the 
type locality of .this species, reselllhies in respect of its gen.eral 
appearance and genitalia \vith the photograph of the type receIved 
fron1 ]3.1\[. 

C ossus acronycioides can be differentiated from cadanlbae by 
i ls antennae which are \vith long aud narrow branche~, whereas in 
lhe other species these are short and broad; in respect of claspers 
in the n1ale genitalia, it differs in having a sn1aller spinabasalis. 

For differences frorll greeni Spa n., see under that species. 

4. COSSllS cadamhae l\,f oore 

(PI. I, fig. 4; Text-fig. 4). 

1865. COSSIIS cadambae, Moore, Proc. zoo/. Soc. Lond. : 822 (Type loc.
Calcutta). 

1887. COSSLIS cadanlbae, Cotes & Swinhoe, Cat. Moths of India, 1 : 232. 
1892. Cvssus cadambae. Swinhoe, Cat. East. & Aust. Lep. Het. Ox. Univ. 

Mus., 1 : 285. 



1892. 
1892b. 
]909. 
1923. 
1933. 
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Brachyfia cadalnbae, Kirby, Cat. Lep. Het., 1 : 865. 
COSSIIS cadanliJae, Halnpson, Fauna Brit. India, Moths, 1 306. 
Cossus cadol11bae, lefroy, India Insect Lffe : 405. 
COSSIiS Codolllbae, Della-Torre, Lepid. Cat .. 29 : 6. 
COj'j'lIS corlo/1lbae, Gaede, in Seitz Nlacrolepidoptera of the World, 10 : 

809. 
1941. COSSII~' cadanlbae, Beeson, The Ecology alit! the Control of Forest Illseets 

ill India alld Neighbouring Countries : 572. 
1945. Cossus cadanlbae, Gardner, J, B0l11bay nat. Hist. Soc., 45 (3) : 391. 
1945. COl'SUS cadambae, Sevastopulo, J. Beng. lIat. Hist. Soc., 19 ~ 1.15. 
1959. Cossus caclan,bae, Mathur & Singh, Forest Bull. Delll'a- Dun, 171 (I) 

: 150. 
1961. COSSIIS ('oriaI11hae, Mathur & Singh, Forest Bull. Deltra-Du!l, 171 (9) .: 

16. 

Type : In 13.l\'1. 

Host • Ficlls. sp, N auclea Cada111ba (Calcutta), 1\loore ('I R65) ; 
Teclona grandis (South India), Beeson (1U41). 

Head and thorax dark-greyish brown. Fore \vings greyish brown 
and nlarked with several short, transverse, black slriae and lines; 
two lines across the wing, in middle, and two between the base of 
vein CU1b and inner margin, prominent; postmedial line darl" rUIl
ning from costa to 1\1 a, thereafter incurved towards C Utb ; SOlne dar]{, 
indistinct striae present beyond the postmedial line and excurved at 
l\la ; submarginal lines also dark, ,vith some indistinct striae, lLiJ)d 
,vings pale-greyish brown, ,vith SOlne faint striae towards outer 
nlargin.· Abdomen pale-greyish brown. Underside of both the wings 
pal e·-greyish brown and mar l<ed with ntnnerous short bro\vn slriae. 

}Iead with the labial palpi, though incomplete aud damaged in 
the specitnen available for study, appears to be well developed and 
closely appressed to face. Legs with the hind tibiae dilated and besel 
wit.h t,vo pairs of spurs. \Vings broad (Text-figs. 4 A-B). Frenulum 
as in acronyctoides, retinaculuill (Text-fig. 4C) short and broad. 

Vellatioll.-Fore \ving (Text-fig. 4/\) : Venation lllore 01' less as 
in acronyctoides; areole, however, longer and projecting outside the 
cell angle by ahnost half, or more than its length; Ra weaJdy stall\ed 
with R4 -t- RI) at base; rVr 1 arises froln above the cell angle. J-lind 
\Villg (Text-fig. 4B) : nledian vein generally forJ.;ed in cell, fornling a 
Illedian cel], the upper and lower branches of \vhich end bel\veen 
vein 1\.J 1 - 1\12, and 1\12 - 1\/1 3 , respectively. 

Genitalia.-l\I ale (Text-figs. 4 D-I-I) : U ncns broad froln base to 
distal one-t.hird, narrowing gradl1ally beyond it ; t.ip rounded, lHU'rO\V 
and pointing do\vnwards. Gnal.ho~, teglllnen and vincultnll ilS ill 
llcronyctoides. Clasper aboul thrice as long as its \vidth in nlidd]e ; 
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Text-fig. 4. Cossus cadanlbae Moore: (A) and (B) Fore and hind wing 
venation. respectively. (C) Retinaculunl. (D) Male genitalia 
in a latero-ventral view, without claspers. (E) A clasper in a 
inner view. (F) and (G) Juxta of the anel1us. (1I) Aedeagus. 
(A and B ; and D to H of the same nlagnifications). 

costa produced ill\vards and rneeting with that of the other side and 
contintled belo\v wit.h the highly sclerotised L-shaped spinabasalis; 
rnid -dorsal area highly sclerotised, denticulate and with a raised edge, 
running do\vll\vards across t.he clasper~, thlls c.learly separating the dis
tal .nelnbranolls cnc-llHus frorH rest of the portion; cncllUlls beset 
\vi l h long setae; harpe indistillct. .T llxta \vith slender lobes, the ante
rior lnargin of \vhich prodllced into short prolongations \vhich along 
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with the spinabasalis support the aedeagus. l\.edeagus shnple, slen
der and without differentiation into base and the apex, the latter with
out spines. Felnale.-N ot l<nown. 

ill easllrelnenls.-"Ting expanse : 41 mIn. Length Fore wIng, 
18 JIlln. ; hinu wing, 12 nnn . 

. ~faterial exal1zined.-Two exanlples as follows: India: West 
Bengal; Calcutta, 1 6' (Bred in laboratory) ( no other data ). 

Ceylon : I-Iaragalna, 16' ,-iv.1900, (E. P;. (,"reen colI.) 

Distribution.-India: \Vest Bengal (Calcutta); Travancore; 
Bombay; l\lho",· ; N ilgiris I-lills ; and Ceylon. 

ReiJ1Urks.- rrhis species is recorded here froln Ceylon for the 
first tilne. 

For differences fronl acronyetoides (l\Iool'e), see undel' that species. 

5. Cossus greeni sp. n. 

(P1. J, fig. 5; 1'ext-fig. 5). 

II ead antennae, thorax and abdomen dark brown. Labial palpi 
pale brown beneath, darker on the inner and outer sides.. Fore wings 
(PI. I, fig. 5) brown; darker at base and nledial area; greyish at the 
antelnedial and ~pex; lnarked with several prominent striae"- across 
the ,vings, some coalescing to form thick lines; the most prominent 
lines being one below the cell between CUla and inner margin, and the 
other beyond- the cell funning between costa and 1\13, and thereafter 
incnrved ; the postnledial series of striae oblique and parallel to the 
last-mentioned line tIp to 1\1 a, thereafter excurved and coming close 
to another prominent and oblique submarginal line, thus making 
a characteristic 'V'-shape; striae beyond the submarginal not 
forming any definite lines; the submarg~nal not forming any 
definite linos; the subapical patch indi~tfn~t. Hind wings 
dark fuscous, without or with a few faint striae. Underside 
of both the wings dark fuscous, with a few markings on the fore wing 
bllt with the V-shaped marking prornine-nt. 

AntenNae lJnipect.in~te, lhe shaft wit.h 63 seglnents; the rami 
short and broad froIn base to the luiddle (Text-fIg. 5.A.), thereafter
increasing in length towards the tip, indistinctly bifurcate (Text-fig. 
5B), with the outer part smaller than the inner one. Labial palpi closely 
appressecl to face, uptnrned and reaching beyond frons. \Vings narro,v 
at base than at the broad apical area (Text-fig. 5C). Legs with spurs, 

5 
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Text-fig. 5. Cossus greeni sp.n. : (A) and (B) Antennal segments 
showing unipectinate branches. (e) Fore wing venation. (D) 
and (E) Hind wing venation, without median cell in 'E'. (F) 
A Portion of the hind leg, with two pairs of tibial spurs. 
(G) Retinaculum. (H) Male genitalia in a latero-ventral view, 
without clasper of one side. (I) A clasper in a inner view. 
(J) Juxta of the anellus. (K) Aedeagus. (A-B; C to E; 
and G to K of the same magnifications). 

spines and.aroliuJll (Text-fig. 5F) as ill gellUS. FrenululIl short and 
functionless; retinaculuJll Crext-fig 5G) short and narro\vly pointed. 

Venation.-Fore wing (Text-fig. 5C) : Areole S01811, projecting 
about t,vo-thirds outside the cell angle; vein Rl arises frOtH cell; 
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R2 from areole; Ra either stalked or connate with R4 ·+ Rs; IV1 1 
from above the cell angle; Inedian cell with its lower branch ending 
at M 2' I-lind wing (Text-figs. 5 D -E) : venation as in C cadambae, 
except that the median cell is either reduced, with its branches lying 
between M 1 and 1"1 2, or ahsent. 

Genit.alia.-~I ale (1'ext-figs. !jI-I -I() : Uncus broad at base; 
apical part narrow and ending in a truncate tip, the latter pointed 
downwards; when seen froln above, uncus appears slightly depressed. 
Clasper about two-and-a-half times as long as its width in middle, 
the latter broader; harpe distinct; spinabasalis IJ-shaped and stout. 
.Juxta well developed, the two lobes not separate at t.heir bases. 
Aedeaglls long and narrow, distal end broad and ending ill a narrow 
tip and beset with four spines, i.e., two ventrally, on the vesica, and 
one on each side. 

J11 easurenl,enls. - Wing expanse : fore wing, 42 mm. .Length 
fore ,ving, 19.5 lum. ; hind ,ving, 14.5. mIn. 

H olotype: .A. male: Ceylon Kandy, -.xi.190f) (E. E. 
Green coIl.). Paratype: .t\. mnle, -.x.1907 .(E. E. Green coIl.). 
Roth deposited in the Z.S.I. 

Relnarks.-C ossus greeni is close to C. cadambae 1\100re in colo
ration and, to some extent, in the wing pattern except that the sl1b
luarginallines in cadanl,bae are not prominent as in greeni ; the nlar
kings in greeni are thicker and fornl a characteristic V-shape nlark on 
the fore wing whereas in cadalnbae the Jllarldngs are thinner and do 
not forB1 any clear V--nlark on the fore \\7ing. In respect of Jllale geni
talia the two species differ as follows : in .greeni the uncus is truncate 
at t.he tip and aedeagus is with cornuti, whereas in cada111bae the uncus 
is narrowly rounded at the tip and the aedeagus is ,vith9ut 
cornnti. 

In respect of the genital structure, especially the shape of uncus 
and presence of cornntal spines on aedeagns it is close to C. acronyc
toides (1\100re) but differs in having shorter rami on the antennae and 
a ,vell developed spinabasalis on the claspers of male genitalia. 

6. Cossus lligro.naculatus Hampson 

1892. Cossus nigromaculatus Ha nlpson, Fauna Brit. India, Moths, 1 305 
(Type loc.-Nilgiris). 

1923. COSSIiS lIig-romaculatlls, Dalla .. Toore, Lepid. Cat., 29: 12. 
1933. COSSIiS nigromaclilatlls, Gaede, in Seitz, Macrolepidoptera of the 

World, 10 : 809. 
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Type . In B.M. 

As no speeinlen of this species was available, the original descrip
tion is reproduced here : 44 ~ " I-Iead, thorax, and abdolllen black
ish brown. Fore wing with the inner Inargin deeply angled near the 
base; colour brown, greyish towards the costa; a black blotch on the 
costa near the base; a small blotch above centre of cell; a large, 
very irregular, black blotch beyond the cell fronl the costa to vein Ie 
extending along Yeill ~~ to'vard~ outer lllargin; an apical black 
blotch; the outer half of wing reticulated with fi ne hlack lines. .Hind 
wing pale. 

H abo Nilgiris, 8000 ft. (llfinchin). Exp. 66 Inillim. HType in colI. 
Elwes." 

Distriblltion.·-Inclia : Nilgiris Hills. 

Relnarks.-Hanlpson (1892b) grouped this species ,vith acro
nyctoides and cadambae, under the category of Cossids having hipec
tinate antennae. I..:ater he (1905) ~tated that the antennae of acro
nyctoides are nnipectinate, but did not Inention anyt4ing about the 
antennae of cadanlbae and nigronlaculatus-pl'obably he had no 
males of these two species available t.o hinl. Gaede (1 B33) also des
cribed the antennae of nigrolnaculalus as bipectinate. I have luales 
of cadalnbae ,vhich ha,·e l1nipectinate antennae, and as I did not have 
access to any material of nigro1nacnlatus I anl placing this species 
under the genus C OSSllS, as referre(l in literature. 

1895. 

1896a. 
1905. 
1923. 
1933. 

7. Cossus fuscibasis l-Icunpson 

Cossus fllscihasis Hampson (nec. Gaede)*, Trans. ellf. Soc. LOlld. : 287 
(Type loc.- N. Chin Hills, Burlna). 

Cossus fuscibasis Hanlpson; Fauna Brit. India, Moths, 4 : 473. 
Cossus fllscibasis Hampson, J. Bombay l1at. Hisl. Soc., 16 : 194. 
Cossus fuscibasis Dal1a-Torre, Lepid. cat., 29 : 12. 
Cossus fuscibasis, Gaede, in Seitz Macrolepidoptel'a of the World, 10 

808. 

Type ; In B.l\I. 

No spechnen of this species was available, therefore the original 
description is, reproduced here : "~ I-Iead, t.horax and abdolnen 
dark brown, the last greyish towards extrelnity. Fore ,vings ,vith 
vein G fro m angle of cell; the basal t,vo -thirds brown irrorated wit.h 
fuscous, a paler patch between lnedian nervure and vein 1, bounded 
by an irregular black postmedian line highly angled at vein q and 
sending a streak inwards above \ein 1 ; .outer area grey striated and 

* See foot-note on page 23. 
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retieulated with black. l-lilld wing' with the basal half fuscous; 
the outer area grey striated and reticulaLed with fUSCOllS. 

Hab. N. Chin I-lills, Burrua (~l!atson). R\p. 50 nlillitn. Type B.l\£." 

Distribution. -l~ urnlH. 

Relnarks. -This species differs fronl other species of t.he genus 
Cossus in having t.hick and dentate antennae in the Jnale. ~1 aterial 
o~ this spe(!ies was not available to me for study, hence the species 
fs r~ferred to the genus (fOSSllS as Inentioned in literature. 

1892b. 
1896b. 
1923. 
1929. 

Genus ErenlocossUs Halnpson 

Ere1110CosSUS Ha mpson, Fauna Brit. India, Moths, 1 313. 
Eremocossus Hampson, Proc. zool. Soc. LOlld. : 276. 
ErenlOcossuS, Della-Torre, Lepid. cat., 29 : 48. 
Eremocossus, Gaede, in Seitz Macrolepidoptera of the World, 

544. 
14 : 

1933. ErenlocosslIs, Gaede, in Seitz Macrolepidoptera of the World, 10 : 811. 
1951b. Ere 1110 COSSUS, Viette. Lanlbillionea, 51 (5-]2) : 42. 
1952. Ere 1110 COSSUS, Viette, Bull. MilS. Hist. nat., (1) 24 : 555. 

Type-species: Phrag,nataecia /veda S\vinhoe 

(a) General 

The genus Erellzo~osSliS ]-f anlpson ,vas erected to include Phrag
I1la/aecia /oeda Swinhoe, froin I(arachi, Inainly' on the ba~is of external 
characler~., of the antenllae, the labial palpi, venation, etc. 

Hanlpson (1896) descrihed one specie~, viz. E. proleuca, froin 
Aden, and Le Cerf (1919) added yet another, viz. E~ senegalensis 
troin Senegal. The latter, however, was synollymised to II ypoptn 
saharae Lucas, by Viette (1952). Thus, there are only t\VO species of 
this genlls known from the \vorld, i.e.,. foedus frool Karachi and 
proleuca from Aden. 

(b) Charatiers 0/ the Genus Eremocossus I-Inmpson 

Antennae in male bipectinate 1.0 lips, the branches short. Labial 
palpi large: the third segment rounded. Legs withollt sp"rs on the 
~ind tibiae; femora hairy. 'Ving~ long and n~1rrow. Fore wing' 
with the costal margin weakly concave and the inner one e\'~nly 
curved; vein RI arising fronl the cell. I-lind wing' ,vith the veins Rs 
and ~11 stalked ; M ~ and ~13 close to each other at base. 
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(c) Relationships of the G-ellllS ErenlocossUs with the other allied Genera 

The genus Erelnocossas Hampson is characterised by the absence 
of tibial spurs and having stalked Rs and ~Il in the hind wing which 
separate it from the other Indian Cossinae. It, however, resembles 
the other genera in respect of the pectination of antennae in the 
Inale and the fore wing venation. 

(d) Geographical distriblltion of the (,'enus Erelnocossus 

The genus _is kno\vn only froIn Pal,istan (Karachi) in the Oriental 
and Arabia (~t\den) in the Palaearctic regions. 

1884. 

1887. 
1892. 
1892b. 
1918. 
1923. 
1929. 

1933. 

(e) Description of Species 

8. Eremocossus foedus (Swinhoe) 

Phragnlataecia foede Swinhoe, Proc. zoo!. Soc. Lond. : 515, pI. 
XLVII, fig. 1 (Type loc.-Karachi, Pakistan). 

Phragmataecia foeda, Cotes & Swinhoe, Cat. Moths of India, 2 234. 
Phragnlataecia loeda, Kirby, Cat. Lep. Het., 1 : 876. 
Eremocossus foedus Hamp~on, Fauna Brit. India, Moths. 1 314. 
Erel110COSSliS foedlls, Turner, Trans. ent. Soc. Lond., 66 : t 58. 
EremocosslIS foedus, Dalla-Torte, Lepid. cat., 29 : 48. 
ErenlOCOSSUS foedlls, Gaede, in Seitz Macrolepidoptera of the World, 

14 : 544. 
Erelnocossus foedus, Gaecie, in Seitz Nlacrolepidoptera of the World, 

10 : 811. 

.Type : In B.i\I 

As no specinlen of this species was available, the originai descrip
tion is produced here : "Phragl11ataecia foeda, n.sp. (PI. XL,TII, fig.i). 
Kllrrachee, January and February. Colour ashy grey; thorax and 
abdomen covered with long grey hairs, the latter conical, extending 
far beyond the wings. Antennae of the male moderately pectinate 
thronghont, of the fenlale simple. Fore wings with a reddish testa
ceons band along the costa, extending along the outer border and 
inner nlargin, making a cODlplete circle of the wings, and a band of 
the sanle colour fronl the base extending under, and up to the end of 
the discoidal cell, and then continuing upwards to the costa near the 
apex. Hind wing immaculate. 

E\ panse of wings, d' 9! ~ 1-.i. inches. 
10' 10 

Rellzarks.-Only two species of the genus ErenlocossUs Hampson, 
Le. E. foedus (S\vinhoe) and E. proleuca Hampson, from Karachi, 
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l)akistan and .L\den, respectively, are hitherlo known. FrO"lll t.he 
literature I cannot lual,e out any definite difference bel\veell the 
abo\e-Inenlioned "''10 ~pecie:--. 

Genus Holc()Cel·u.-; Staudinger' 

1884. Holcocerus Staudinger, in Ron1anoff Menlo;r. Lep., 1 : 139. 
1911. Holcocerus. Staudinger & Rebel, Cat. Lep. Pal. Fllgeb., 1 : 407. 
1912. Holcocerus, Seitz, in Seit z Macrolepidoptera of the W'orld, 2 : 421. 
1923. Holcocerus, Dalla-Torre, Lepid. Cat., 29 : 16. 
1959. Holcocerul" Daniel, Miff. Inunch. ell!. Ges., 49 : 102. 
1965. Holcocerus, Daniel, Mitt. ulunch. ent. Ges., 55 : 75. 
1965. Holcocerus, Muller, Dr. ellt. Z., 12 (3) : 264. 

Type-species: Cossus nobilis Staudinger 

(a) (Jeneral 

l'he genus H olcocerlls Staudinger (1.884) \vas erected for the 
palaearctic species Cossus nobilis Staudinger from /\shkabau (,Turke
stan, U.S.S.R.). Dalla-1'orre (1923) recorded some 40 species and 
subspecies, many of which have since Leen revised. Daniel (1959), 
while working on the palaearctic H olcocerlls, recognised only 2fl 
species of the l)alla Torre's Cataloglle, and the renlnining were 
either transferred to other genera or synonynlised \vit.h other species. 
I-Ie also (loc. cit.) transferred seyeral spec.ie~ of the genera C ossus 
Fabricius and Paropta St.audinger (including C ossus rll/idorsia [-icUll p
son, fronl Sikkim) to this genus, bringing the total I1lunber, thus, to 
thirty nve. r-rhere had been no further additions to this genus since then. 

l'he present study includes two species, '-liz. 11olcocerlls arellicola 
Staudinger, and II ru/idursia (f1 ant pson) the forJner being a lle\V 
record frOID India. 

(b) Characters of the Genus Holcocel'us Staudillger 

Antennae simple and flattened. Lahial pnlpi present. Leg~ 
with the hind tibiae dilated and beset with two pairs of spllrs ; tarsi 
with spines. Frenulum and retinacnhlnl short. 

\'enaliOIl.-. Fore \ving: Areole short; Rl arises froll1 cell; 
R 2 usually from areole ; R4 + Rs stalked ; median vein forked in the 
cell, forn1ing the nledial cell, the latter reduced. Ifind \VIllg : 
Cross bar bet\veen Sc and cell ahsent ; Rs and 1\:11 connate; luediun 
vein forl,ed in the cell and forJning a short median cell. 

fvlale genitalia.-- Gonathos pl'esen (0 Hnd lneeting in the nliddJe belo\v 
the uncus; clasper \vith spinabasalis ; juxta presell t. 
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(c) Relationships of the Genus Holcocel'us with the o"ther allied Genera 

l'he g'elllls If olcocerus is characterised by the presence of dilated 
hind tibiae, which are beset ,vith t,vo pairs of tibial spllr~, and by the 
gnathos in the male genitalia which lneet ill the lniddle below the 
uncus. These characters bring the genus close to the other Indian 
Cossinae genera, especially the genus C ossus Fabricious, but differs 
fronl latter' by the siln pIe and flat antennal shafts. Seitz (1912) 
COlnll1ents Oil the antennae, especially in relation to those in H oleo·· 
cerus and Cossus, as (p. 119) : "The absence of 'vood~, the ubiquit.y 
of the foodplant~, the uniformity of the locality may considerably 
assists the function of the an tennae as an organ of search, and thus 
organs which were originally complicated may become simplified. 
\Ve are, therefore, loth to keep Cossus and IT olcocerus separate, and 
only do so in order to avoid anything in onl' essentially practical work 
,vhich ,vould disturb the previous arrangeJnents in collections and 
literatures and render the work more difficult to use" 

'fhus, according to above statement, by Seitz (1 D12)., these,two 
genera were kept separate to avoid difficulties but since the antennae; 
,vhich are flattened and siln pIe in H olcocerus, are a good character 
for differentiating it fronl the genus C ossus, ,vhere these are· pectinate, 
and have been lIsed in the identity of different genera, it would be 
better to keep these separate for the tinle being. 

(d) Geographical distribution of the Genus IIolcocerus 

The genus H oleocerus is kno,vn from the Oriental (India, Sikkim.) 
and the Palaearctic (China, Japan, U.S.S.R., Afganistan, Iran, Iraq, 
I~rael, AJgeria and Tunisia), regions. 

(e) T(ey to the Indian species oj the Genlls Holcocerus 

Areol~ in fore wing moderately large, vein 
R2 arising from it ; lower branch of 
nledian cell in fore wing ending betweeQ 
M2 and M3 ; uncus broadly rounded at 
tip and weakly depressed dorsally ; 
spinabasalis short and stout, v. ith 
equally long and narrow steins arellicola (Staudinger) 

Areole in fore wing small, Rs arising from 
beyond it and stalked with R3 ; lower 
branch of nledian cell in fore wing 
end at M~; uncus rather pointed at 
tip and not depre~sed dorsally; 
spina basalis long, with lower stem 
about twice as long as upper rufidorsia (Hampson) 
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(f) Description uf Species 

9. Holcocerus arenicola (Staudinger) 

(PI. 1, fig. () ; 'fext-fig. 6) 

41 

1879. Cossus arenicola Staudinger, Steff, ent. ztg., 40: 317 (Type loc.-
Ashkabad, Turkestan, US.S.R.) 

1892. Holcocerlls arenico/a, Kirby, Cat. Lep. H ef. : 862. 
1,901. Ho/cocerlls arel1ico/a, Staudinger and Rebel, Cat. Lep. FJ1geb., 1 : 408. 
1912. Holcocerus arenico/a, Seitz, in Seitz Macrolepidoptera of the World, 

2 : 42J. 
1923. Holcocerus arenico/a, Dalla-Torre, Lepid. Cat., 29 : 16. 
1959. Holcocerus arellico/a, Daniel, Mitt. 111UIlCh. ellt. Ges., 49 114. 
1965. Holcocerlls arenicola, Daniel, Mitt. I1lunch. ent. Ges., 55 : 93. 
1965. Holcocerus arenicola, Muller, Dt. ellt. Z., 12 (3) : 212. 

Type : Repo~itory not l{l10wn . 

. A.lltennue and eyes dark browll. Vertex, ~horax and basal half 
or abdomen greyish. Fore \vings greyish, marked with numerous 
blackish bro\vn striae some of \vhich coalescing into fine lines across 
the wings; the prOlninent lines being the one at (he outer side of 
subapical patch, fU1lning' from apical nlargin to vein Ro and conti
nued below as a !ine Une up to vein Cll1b, and another froln costa 
is interrnpted at veins Sc and R1 and runs· down as a double line 
bet.\veen R5 and R 2, thereafter the lines diverge, ,the inner line bending 
in\vards and up to CUIb and the outer line reduced to several striae 
one of which, i.e. bet\\Teen 1\;13 and Cu 2, 'prolninent and incurved 
at vein C n la ;. the l11edia1 area irrorated with blacldsh scales, 'with the 
lnedialline prontinenL from costa to t.he anal vein. [-lind wings brown, 
llnnlal'ked and \vith tufts of scale-hairs on anal veins at the inner 
lnargin ; costal half pale-greyish brown at the base... Underside of 
t.he wings fllSCOllS, Inarked with prominent striae in fore wing and 
faint ones in hind wings; the inner area of the fore wing near the 
base, and costa of hind ,ving greyish brown and unlnarked. J30dy 
greyish . 

. l\nlennae about half the length of costa; shaft with 53 laterally
flattened, sinlple and Ininutely ciliate segments (Text-fig. 6A) ; basal 
segnlen ts short and hroafl, distal ones long- and narrow; the apical 
olle about l\vice lhe lellgth of its \vidth. Labial palpi appressed to 
face and upturned; the third segnlent short and blunt, extending 
beyond fronts. Legs (Text-figs. 6 B-C) as described 'in generic charnc
ter~. Retinaculunl (Text-fig. 6D) lninllte, rounded at the tip and 
partly coyering yein R I . Abdolnen with tnfts of scales. 

Fore ,ving (Text-fig. 6E) : .I\.reole large, projecting by about half 
its length from eell end; vein R2 arises from areole ; Ra connate with 

6 
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the staU{ of R4"+ Rs and r1lnning close to vein Roi for half way and then 
diverging rapidly towards the a pical margin; 1\11 arising from the cell 
angle; Inedian cell with the branches ending between M 1-1\1 2, and 
1\I2-~la ; 1\112 and !vIa abo'"e the cell pnd, 1\13 nearer 1\112 t.han CU 1& ; the 
latter arising from angle whereas the vein CUlb froin before the cell 
angle. !-lind wing (Text-fig. 6F) ; with a short veinlet arising froDl vein 
Sc and ending abruptly; nledian cell with its branches ending between 
~:{ 1-1\1 2, and at M a; otherwise as in fore ,ving. 

Genitalia. -Male (Text-fig. fj G-~I) : U Hcn:"; uniformly broad 
frOID base to near the tip; about twice as long as its width in the 
Iniddle and \vith a slight dorsal depression near the distal end; the 
latter ending in a fine point. Gnatho~ meeting t.hrollgh a fine mem
prane, the latter beset with spines. Tegumen short, broadest in 
nliddle. Saccus long, broadly 4uadrangular. Clasper about three 
times as long as its width in middle; costal margin produced inwards 
and meet each other in the Dliddle ; spinahasalis L-shaped, short and 
with its lower stern as long as the 11 pper verticle one; the mid dorsal 
area highly sclerotised, denticulate and with numerous short spines, 
setae and several short parallel ridges which do not reac.h half way; 
distal part membranous. J IIxta \vith long and naITO\V lobes. 
Aedeagus simple, Hot differentiated into base and apex and about 
twelve to thirteen times as long as its \vidth in middle; cornuti 
absent. 

]'feaSllrements.-Expanse : fore wing, 40 mIn. Length: fore 
\ving, 18 mm. ; hind wing, 12 mm. ; abdomen, 12.5 mID. ; whole body, 
?? 5 .. wi. mm . 

.J.1f aterial examined.-Ind ia: Great N icobar Islands, Bankol 
CaIn p, Bellabay, 1 6', 3.iii.1966 (Daniel and Bholvfnic k coll.). 

Distriblltivn.-This specie::; is hitherto kno\vn frolll Pakistan 
(T3aluchistan), Afganistan, China and l{ ussia (Central Asia,. 
Tur]{estan). The present record froin India (Great Nicobar Islands) 
is heing reported for the first time. 

Re/1larks.-H arenicola differs from t.he other oriental species, 
viz. H ru/idorsia (I-Iam pson) for its larger size, and for having a dark 
111edial patch on the fore wing (absent ill ru/idorsia). In respect of 
the Iuale genitalia, it differs iIl' ha \9ing a short and stout spinabasalis, 
where as in ru/idorsia it is long and narro\v. 

I t is also close to the palaearctic species II consobrinus 1 lung but 
can- be differentiated by its larger size, shorter antennae Hnd lhe greyish 
colour of the body (bl'o\\7ni:-,h grey in consohrln~l~). 
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Text-fig. 6. Holcocerus arenicola (Staudinger): (A) Male antenna 
showing a few basal segments. (B) A portion of the hind leg, 
with two pairs of tibial spurs and a few tarsal spines. (C) 
Tarsal claws, with arolium. (D) Retinaculum. (E) and 
(F) Fore and hind wing venation, respectively. (0) Male 
genitalia in a latero-ventral view, without clasper of one side. 
(H), (I) and (J) Uncus, bulla and saccus, respectively. in a 
ventral view. (K) A clasper in a inner view. (L) Juxta of 
the anel1us. (M) Aedeagus. (A-B; C-D; E-F; G 
to K and M, of the same magnifications). 
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10. Holcocerus rufidol'sia (I-Ianlpsoll) 

(PI. I, fig. 7 ; Text-fig. 7) 

1905. ('OSSLIS rufidorsia Hanlpson, J. BOlnbay 1101. Hisl. Soc., t 6 194. (Type 
loc.--Sikkin1). 

1923. Cossus rufidorsia, Dalla-Torre, Lepid. Cat., 29 : 13. 
1933. COSSIIS rufidorsia, Gaede, in Seitz Macrolepidoptera of the World, 10 

810. 
1965. Holcocerlls rujidorsia, Daniel, Mitt. Inunc". ent. Ges., 55 : 95. 

Type : In B.~l. 

I-Iead, thorax and abdomen dark brown. Antennae and labial 
palpi paler. Fore wing greyish brown, sonlewhat paler beyond the 
Iniddle ; striae blackish brown, faint before the nliddle bul welilnark
ed beyond it, SOllle of which coalesce into fine lines across t.he wings; 
the po~tmedialline double, running fronl costa to inner 111argin, wit.h 
the inner line bifurcating at CU1b ; the two parallel and narrow lines 
prominent between costa and 1\11' thereafter faint and diffused; 
subnlarginal line connected with marginal line through short and 
faint striae. I-find wing blackish brown, unluarked but irrorated 
with black scales throughout 11llifornlly. Underside of the wings 
dark brown, 111arl{ed \\7ith fain t striae, the striae on tIle -fore wings 
pron1inent. l\bdornen and ahdoJninal tufts gJ'eyish. 

Antennae half the length of costa; the shaft cOlnposed of 53 
simple, laterally-flattened and lniulltely ciliate seglnents; each seg
luent slightly half or more- than its width, a few distal ones longer than 
wide. Labial palpi closely appressed to face - and upturned; the 
third segment short, bluut and reaching up to the front.al tufts. Legs 
with arolium" spurs and spines as given in the generic characters. 
Retinaculum (Text-fig. 7C) short. 

Venation.-Fore wing (Text-fig. 7 A) : .Al'eole 8n1a11, projecting 
about two-thirds outside the cell; R2 slal1(ed ,vith R 3, the 
comnlO~l stem either connate with the base of R4 + Rs or anas
tonl0sing to enclqse an areole ; Ra running close to R4 + R5, as in 
arenicola ; IV!1 arises frOID above the cell angle; luedian cell short, 
with its branches ending b~tween ~11-M2' and M2 -1\13. I-lind 
wing (Text-fig. 7B) : Median cell with both the branches ending 
between M2-Ma; otherwise typically Holcocerus-type. 

Genit.alia.-1VI ale (Text-fig. 7 D-.T) : (Tncus broad froln base 
to Iniddle, thereafter narrowing gradually towards distal end. Tegu
men long and narrow; Claspers with the 111id -dorsal area sclerotised, 
not denticulate; distal part red uced and IUell1 branD us ; the costal 
margin not lnuch produced; spinabasalis, especially the lower 
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Text-fig. 7. Holcocerus rufidorsia (Han1pson) : (A) and (B) Fore and 
hind wing venation, respectively. (C) Retinaculum. (D) 
Male genitalia in a latero-ventral view, without clasper of 
one side. (E), (F) and (G) Uncus, bulla and saccus, respec
tively, in a ventral view~ (H) A olasper in a inner view. 
(I~ Juxta of the anellus. (J) Aedeagus (A-B; C and 
I ; D to H & J of the same n1agnifications). 

horizontal sten1, well de\'eloped. Juxta with shott lobes. Aed~agus 
as in arenicola. Fenlale: Not known. 
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AI easurel7zenls. -Expanse : fore \ving, 29 lUll}' Length: fore 
wing, 13 1l11ll. ; hillel wing, ~ IlUll. ; abdotneJl, H Inn}. ; whole body, 
29 nlTD. 

1t1 aterial e.ra/11ined.-1 ex, India : Assam : N. Lakhinlpul', 1 0-
3.x.1966 (S. [(. Tandon and C. S . . 4rora coll.). 

Distribution.-lndia (Assam, Sild<itn). 

Re;lIarks.·-.H olcocerus ru/idorsia (I-fampson), which was hitherto 
known only fronl 81kk1n1, is no\v being reported here from ASS&jDl 

for the first. Hnle. 

For differences from H arenicola, see nnder the latter. 

Genus Pa .. a(~OSSUS Hampson 

1905. Paracossils H~ mpson. J. Bonlhay nat. Hist. Soc., 16 : 194. 
1918.. Paracosslls, T drner, Trails. ellt. Soc. Lond 66: 178. 
19~3. Paracossils Dalla-Torre, Lepid. Cat., 29 : 15. 
193~. Pal'aCOSSlis Gaede, in Seitz Macrolepidoptera of the World, 10 : 810. 

Type Species: Paracosslls furca/a Hampson 

(a) General 

The genus Paracosslls is endemic to the Indian subregion and was 
erecteel by 1-1 HIn pso n (1905) to in cl u de his two species, vi z. /urcata 
frOln Burma (type), and parva fronl Ceylon. Since then, there have 
been no further additions to this genus. It is referable to the sub
falnily Cossinae 011 account of pectination of antennae, the presence 
of two pairs of tibial spurs, tarsal spines, and gnathos in the luale 
genitalia which is united below the uncus. 

(b) Characters of the Genus Paracossus I-IaIu pson 

}-\nlellllae of ,uaJe bipectinate, ratui short and gradually decreasing 
in size to\vards the apex. Labial palpi slender, upturned and not 
quite reaching lip to \rertex of head. Legs with two pairs of spurs 
on hind tibiae; tarsal spines present; claws with arolilun. 

Fore wings without areole; veins R2 to Rs stalked, R5 arISIng 
before the origin of R 2 ; median vein unforl<ed in the cell. Hind 
\vings with the veins Rs and ~11 separate; median. as in fore wing. 

U IlellS in Hlale genitalia narrowed distally and not ending into 
a point; gnathos present, Ineeting medially below the uncus; clas
pers with a sclerotised lllid-dorsal area; juxta well develo pede 
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(c) Relationships of the Genus Paracossus with the other allied Genera 

The genus Paracossus l-Iaulpson, both taAoJloluical1y and phylo·' 
genetically, is very iInportant because of the abs~nce of areole, the 
stalking of veins R2 to R5 in the fore wing and for the uuforked median 
vein in both wings. By briefly reviewing the venation of lhe Indian 
genera, nanlely Catopia, Cossus, Ereill0cosSUs and Holcocerus, it 
appears that the absence of al'eole and the 11ledian cell in this gelllls 
has COBle about or evolved gradually, the illternlediat~ stages are 
traceable in certain species of the genus C ossus Fabricius; shnilarly, 
the genus Holcocerus also presents a stage where the al'eole is Hot 
closed by usual allastolllosis bet\veen vein R3 and R J + R 5, but by 
the anastolI1osis of the sta11(s of R2 + R:J and R4 + R 5• 1~his is very 
significant since only a slllall areole is forlned in the species If 
ru/idorsia (l'ext-flg. 7.1\), the condition \vhich, probably, leads~o the 
cODlplete anastolllosis of the stalks of R~ + R3 and RJ + 'R5' result
ing in the absence of areole \vhich is a characteristic feature of the 
genus Paracossus Halnpson. 

(d) Geographical distribution of the Genus Pa1'8COS8US 

The genus /.Jaracossus Hampson is purely an oriental genus ana 
is known frOIn Ceylon and Burnla. 

(e) Key to the species of the Genus Paracossus 

M 1 in the fore wing arising from angle of 
cel1 parVQ Hanlpson 

Ml in the fore wing arising from helow the 
angle of cell furcata Hanlpson 

(f) Description of Species 

11. Para cossu~ pa rva If an1 P50 11 

(PI. I, fig. 8 ; r-fext-fig. 8) 

1905. Paracossus pan'Q Hanlpson, J. Bonlhay nat. Hist. Soc., 16 ! 

t 94 (Type loc.-' Ceylon, MataJe (Pole). 
1918. Paracossus par va, Turner, 1i·ans. en!. Soc. Lond., 66 : 178. 
t <)2~. Para,'ossus parVQ, Dal1a-Torre, I.epid. Cat 29: 15. 
1933. Paracossus parva, Gaede. in Seitz A1.acrolepidoptera of the! fVvr/d, 10 

810. 

Type : In B.'I 

Body pale-greyish brown; abdornen darker dorsally. Fore wing 
greyish brown, with fine dark striae and lines; the inner area'reddish 
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Text-fig. 8. Paracossus parva Hampson : (A) A portion of mate antenna 
showing pectination of one side. (B) and (C) Fore and hind 
wing venation, respectively. (D) A portion of the hind 
leg, with two pairs of tibial spurs. (E) Male genitalia in a 
lateral view. (F) A clasper In a inner view. (G) Aedeagus. 
(A & D ; B & C ; and E to G of the same magnifications). 

brown; l11edialline black and slig'htly bent out,vards at rnedian ner
yure; an oblique line running fronl costa to the upper angle of celJ, 
thereafter following' the discocellulars ,vilh a slig'ht fork on the outer 
side and bending inwards on median nervure to angle outwards on 
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vein C u Ib and then incul'ving : a postnledial incurved line froln costa 
to vein ~l3 where it angles 0 utwards and then is incurved, and con
nected at vein 1\13 by an oblique streak with the irregularly waved 
subtel'Il1inai line. l:-lind wing senlihyaline, fuscous brown and with 
darker veins. 

Antennae (Text~ftg. Bi\) bipectinate nearly up to five-sixths of the 
lengt.h froll} base; the distal part with short and uniserrate branches. 
Labial palpi short and slender, not q nite reaching vertex. Wings 
broad (Text-fig. B B-C). Legs with the spurs (Text-·fig. 8D), spines 
and claws as in generic character~. Venation typically Paracossus 
-type. 

Genitalia. -l\IIale (Text-n g. 8 E-G) : Uncus bro ad, dh;tally narro
wer ; apex :slightly notched and not ending into a fine point. Tegu
men long' and narrow, lnore so at its base than at the upper broader 
part; saccns short and subrolluded. Claspers with the costal pro
cess produced inwards to llleet with that of the other side; spinaba
salis '1' -shaped (not L· shaped as in other genera), with the lower 
horizontal stem running on both sides, i.e., towards distal as well 
as basal end of claspers. Juxta with ,veIl developed lobes, and with 
short basal prolongations. ..\edeagus simple and without cornuti. 

JIll easurentents.-Expanse; fore wing, 25 n1111. Length: fore 
wing, 11.5 mnl. ; hind ,ving, 8.5 lnm. 

Alaterial e:ratnined.-1 exan~ple. Ceylon: l\J[irigama, 1J, 
--.xii.- (Joieey colI.) (colIn. G. C .4ltson) (ex. collu. B . .ll1.). 

IJistribution.- Ceylon. 

Relnarks.-This species differs from the other specie~, viz. P. 
/urcata, in the origin of vein 1\111 in the fore "ring being froIn angle of 
cell. 

12. Paracossu~ fUl'cata 11alllpson 

1905. Paracossus furcata Hampson, J. B0111bay nat. Hist. Soc., 16 195 
(Type loc.-- Pegu, Burn1a). 

1918. Paracossus furcata, Turner, Trans. e11'. Soc. Lond., 66 : t 78. 
1923. Paracossus l"rcata, Dalla. Torre, l .. epid. Cat.. 29 : t 5. 
1933. Paracosslis furcata, Gaede, in Seitz Macrolepidoptera of the Wor/d. 

10 : SIO. 
195\ b. Paraca.\'SIH turca/a, Viette, L(unbillionea, 51 (5-12) : 66. 

Type : In B.~I. 

As no example of this species was available, the original descrip
tion is reproduced here : u~. Brownish-grey. Fore wing with 

7 
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dark striae, an indistinct oblique brown antelnedial liue bifurcating 
and enclosing an elliptical spot in the middle; a 11ledial line bent 
obliquely outwards frolll Inedian nervure to sublnedian fold where it 
is connected by a streak ,vith the post-nledial line which is strongly 
incllrved below vein 4 where it is connected by an oblique spur \\rith 
irregularly waved subterlninal line which is obscurely furcate ill 
places. Hind wing pale fuseou,s bro\vn. 

Habitat-Pegu, ~l agene. 

E.\p.-34 Inilhn. 

Retnarks.-For differences fronl parva see the latter. 

1894a. 
l894b. 
1926. 
1929. 
1937. 
1948. 
1955. 
1959b. 
1962. 

Subfamily (ii) ZEUZERIN AE 

Zellzerilloe Neumoegen and Dyar, J. N. Y. Ellt. Soc., 1: 97. 
Zellzer;nae Neunl0e!.!en and Dyar, J. N. Y. Ent. Soc., 2 : 1. 
Zellzerillae, Tiliyard, Tlte Insects of Australia and New Zealand : 417. 
Zeuzerillae; Seitz. in Seitz Macro/epidoptera of the World, ] 4 : 539. 
Zeuzlrtl10e. Dyar, in S( itz Mat roiepidopteru of the fVorlrl. 6 : 1264 
Zeuzerinae. Toxopel1~, Treubia, 19 : 167. 
Zeu::erinae, Daniel, kJitt. munch. ellt. Ges.. 44-· 4S : 174. 
Zeuzerinae, Clench, Vero/]: zool. StSamnll. kliiIlCh., 6 : 9. 
Zeuzerinae, Conlstock, Introduction to Elltontology : 601. 

Type-genus .... Zeuzera Latreille 

(a) Character .. c: oj the Subfamily ZEUZER/NAE 

Insects of variable size, varying frolH 2 cnlo to 20 CIU. _Antennae 
of male bipectinate for a portion of length, the distal part usually 
serrate. Proboscis either poorly develo}led or ahsent. Labial 
palpi obsolete or inoderately developed. Legs with a single pair of 
minute spurs in hind tibiae, the latter norln.al, not dilated; tarsi with 
or without spines; arolitun either present or absent. Frenuhnn in 
male one; in female usually from two Lo three, rarely as olany as 
30, bristles; retinacuhlnl elongate. 

Fore wing always with areole, the 1at ter usually nor111 al and 
rnoderate to hypertrophied in size; vein R 1 generally arising frolll the 
areole, rarely fron} cell; R2 frolll areole ; rpedian forl{ed ; 1\11 usually 
arising fronl well belo,v the upper angle of ceIJ, rarely frolH aboye. 
I-lind wing with vein Sc' usually free and without CTOSS bar, rarely 
\vith cross bar; Rs and ~11 separate; median \ein a~ in fore w~ng. 

T.he male ,genit.alia consiqerably variable; with or \vithout gnathos. 
The female genitalia al~o variable. 
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(b) General relnarlcs on the Indian ZI~UZERINAE 

The Indian Zeuzerinae includes Azygophelps Hanlpson, lJhrag
Inn/aecia Newfllan, Xyleutes lIiibner and Zeuzera Latreille. 

rrhe genlls _4zygophelps Hanlpson is 11lainly Ethiopian, and 
includes fOllr species frolll the Indian subregion. The genus 
l)hragl1~ataecia N eWfnan is a widely distributed genus and is repre
sented by ten specie~, including fOllr specie~, viz. Cossus pallidalae 
Halupson, Xyleutes obliquifascia Bryk, X. clara Bl'yk, and Zeuzera 
sliglliatica ~'1 OOl'e, which haye been assigned now to this genus in the 
present study. The genus Xyleutes Hiibner is well represented in 
the Indo-Australian region and has eight species (including a new 
species from S .. Andamans) in the Indian subregion. The genus 
Zeuzera Latreille is also a widely distributed on~e,. and is represented 
by () species and a new subspecies. 

Thll~, in a11, 28 species, including a new species and a subspecies, 
under subfamily Zeuzerinae, are known from the Indian subregion. 

(c) Key to the Indian Genera of the SubfaJlzily ZEUZERINAE 

1. Antennae in nlale bipectinate 
beyond t he basal half, 
minutely pectinate in fenlale. 
AroHum present. Wings with 
the veins M2 and M3 arising 
separately or fro m a point. 
Gnathos pre~ent or absent 2 

Antennae in nlale not bipectinate 
. beyond the basal haJf, sinlple 

in female. Arolium absent. 
Wings with the veins M 2-

M3 always arising separately. 
Gnathos present 3 

2. Labial palpi well developed. Fore 
wing with a long areole; M2 
and Ma arising fronl a po;nt 
in both the wings. Gnathos 
present, but weak. Aedeagus 
with well developed cornutal 
process 

Labial palpi weak or ohsolete. 
Fore wing with a moderately 
long areole; M2 and Ms 
arising separately. Gnathos 

Azygophe/ps Hampson 
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absent. Aedeagus without 
cornutal process Phragmataecia Newman 

3. Areole in fore wing hypertrophied, 
projecting nHlch beyond the 
cell angle. Hind wing without 
cross bar between SC and Rs. 
Abdomen generally shortet 
than hind wings in the nlale. 
Gnathos well developed: 
juxta weak. Aerleagus stout 

1892b. 
1894. 
1895. 
1896a. 
1899. 
1905. 
1909. 
1918. 

]923. 
1,929. 
1933. 
1940. 

1945. 
1951 b. 
1957. 

and with a cornutal process 

Areole in fore wing not much 
hypertrophied, projecting a 
little beyond the cell. Hind 
wing with a cross bar between 
Sc and Rs. Abdomen longer 
than hind wings in the male. 
Gnathos well developed or 
weak; juxta well developed. 
Aedeagus either simple and 
slender or stout, w:th or wit hout 
cornutal process 

Xylelltes Hii bner 

Zeuzera Lgtreille 

Genus i\zygophelps I-Iampson 

Azygophelps Hampson, Fauna Brit. Ind;(I, Moths, 1 : 309. 
Azygophelps, Swinhoe, Alln. Mag. lIat. Hist., (~) 14 : 4~O. 
Azygopkelps, Swinhoe, Trdns. -ellt. Soc. Lond. : 29. 
Azygophelps Hanlpson, Fauna Brit. India, Moths, 4 : 473. 
Azygophelps, Dudgeon, J. Bonlbay lIat. Hist. Sot'., 12 (4) 646. 
Azygophelps, Schaus, Proc. U.S. nat. Mus., 29 : 339. 
Azygophelps, Lefroy, Indian Inse(:t Life : 496. 
Azygophelps, Turner, Trans. ellt. Soc. Lond., 66 : ] 62 [Synonymised 
to Xyleutes Hubner.] 
Azygophelps, Dalla-T0rre, Lepid. Cat., 29 : 43. 
Azygophe/ps, Gaede, in Seitz Macrolepidoptera of the World. 14 ! 545. 
Azygophelps, Gaede, in Seitz Macrolepidoptera of the World, 10 : 821. 
Azygophelps, Ayyar, Handbook of EC0l101nic E'l1tol11ology for South 
India : 378, 472. 
Azygophelps, Gardner, J. Bonlbay nat. Hist. Soc., 45 (3) : 391, 392. 
Azygophelps, "jette, Lambillionea, 51 (5-·12) : 39. 
Azygophe/ps, Roepke, Verh. K. ned. Akad. Wet. Ala. Nat., (~) 52 (1): 1.9. 

Type-species ; H epialis scalaris Fabricius. 

(a) General 

The genus Azygophelps was erected by lIalupson (IS92b) for an 
Asian species H epialis scalaris Fabricius as the type and t\VO other 
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Indian species, l.'iz., ZeuzeJ'll albofascia.ta .1\1001'0 aJld Z. pusilla \Vulkel'. 
Later one 1110re species, nanlely A. nurella, fro]n Cherrapnnji, was 
added to this genus by Swinhoe (1894). Thus, there are only four 
species of this genus known froln the Indian subregion. 

l'he present study of the Indian species, is based on the Juaterial 
of three well known species, viz. albofasciata (~!l oore), pusilla (\\T alker) 
and scalaris (Fabr.), including the holotype of alboJasciata. The 
Jnaterial of A. nurella Swinhoe was, however, not available. 

(b) Characters of the Genus }\zygophelps I-Ianlpson 

Antennae bipectinate in both the sexes, shorter in fern ale than in 
the luale. Labial palpi short and porrect. FrenuluI1l in feJllale in 
the fornl of three bristles. Legs with a single pair of lllinllte SpUI'S 

in the hind tibiae, tarsal spines weal,ly developed ~ t.arsal clall~ wit h 
a well developed arOlil101. l\bdomen generally longer than hind 
wing in bot.h sexes. 

Fore wing with a large areole; \"eins RI and R2 arising frOln areole, 
RI froIn the basal one-third and R2 frorn near the dislal end; 1\11 
frOID well below the angle of eell; Inedian \vith the upper branch 
ending bet,veen 1\1 1- 1\12 and the lower one either between 1\1 3 -

Cll 1a, or at 1\1 3 ; 1\1 2-l\[ 3 fr0l11 a point in both the wings. 

Gnathos in the lnale genitalia present au(1 free at their distal end; 
aedeagus also well developed and \vith a sclerotised cOfl1utal process. 
Female genitalia variahle. 

(c) Relationships of the Genus AzygopheJps ll)ith the other allied Genera 

The genus Azygophelps Ha1l1pSOn is close t.o the genus Zenzera 
Latl'eille. In fact l1l0st of the Indian species, including the type, ,,,ere 
generally treated as the species of the genus Zeuzera. at the time 
when I-Ianlpson (1892b) erected the genus. It. is, hov.rever, separable 
froln Zeuzera by the presence of arolhnll and absence of a c.l'OSS hal' 
between the veins Sc and Rs in the hind "ring. 

Froin Xyleutes, the genus differs by the presence of Hroliulll and 
by the antennae ,vhich are bipectinate in both sexes, wherea~ ill 
Xyleutes the aroliunl is absent and antennae bipectinate in the 'Hale 
but silnple in the felnale. 

It is close to the genus Phragl11ataecia in respect of antennae \vhich 
are bipectinate in both sexes, and in t.he presence of arolhun. 1'he 
two, however, differ froul each other as follow~ : In ~4z!Jgophelps 
the veins 1\12 and 1\1 a arise froJn a point in both the \vings and guathos 
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is present, unlike in Phrag171ataecia ,vhere ~I 2 and '~J a arise separately 
and gnathos is absent. 

(d) Geographical distribution of the Genus Azygophelps 

The gen llS AZ.'Igophelps is l{no\vn frolll the Ethio pian (East, \'Test 
and Central .Africa, 1\1 adag~scar, Transvaal, Uganda, Rhodesia), 
()riental (India, Pakistan, BtJl'JU8, Ceylon, Indo-China, Indonesia, 
Southern China), and Australian (Australia), regions. 

(e) Key to lhe Indian species 0/ the Genus AzygopheJps 

The following key includes th"l'ee Indian species of whieh the mate
rial ,vas ayailable f01 study. 

1. Antennae similar in both sexes, the 
branches long; frontal tufts and 
the stripes on thorax orange; 
fore wing with the cell area 
n1arked, the area below the cell 
unmarked. Tegumen shorter, 
vinculum and aedeagus long in 
male genitalia; genital plate in 
female genitalia with a ventral 
sc1erotised patch 

Antennae dissimilar in both sexes, 
branches shorter in femaie than 
in the male; frontal tufts either 
brown or blackish brown and 
thorax without any stripes; 
fore wing with the cell area 
unn1arked, the area below the 
cell marked. Tegumen longer, 
or as long as the vinculum, and 
aedeagus short; genital plate 

sea/aris (Fabricius) 

without ventral sc1erotisation 2 

2. Fore wing with the n1edian area 
unmarked throughout. Hind 
wing n1arked. Juxta in male 
genitalia without n1edian lobes; 
corpus bursae, in female 
genitalia, with a signum 

Fore wing with the median area 
unmarked only up to discoce
lIular. Hind wing unmarked. 
Juxta with a median lobe; 
corpus bursae without signum. 

alboJasciata (Moore) 

pusilla (Walker) 
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{f} Descriptions of Species 

13. Azygollh~ll1s scalaris (Fabl icitls) 

(PI. J, fig. n ; PI. J r, fig. 13 ; rrext ~fig. n). 

1775. Hepialis sea/aris Fabricius, Syst. Ent. Ins. : 590 (Type loc.-China). 
1794. Cossus sea/aris Fabricius, Ellt. Syst., 3(2) : 5. 
1800. Pha/aella sea/oris, Donovan, An Epitome of the Natural History of the 

Insects of India and the Is/ands in the Indiall seas : 82. 
1822. Morpheis sea/oris, Hubner, Verz. bek. Sehtnett' : 196. 
1838. Zeuzera sea/aris, Westwood, Nat. Hist. Ins. India: 83. 
1865. ZPllzera bivittata Walker, List Lep. Brit. MilS., 32 : 586 (Type Ioc.

N. India). 
1887. Zellzera bivittata, Cotes and Swinhoe, Cat. Moths of India: 232, 

(Karachi). 
1892. 

1892. 
1892b 
1909. 
1914. 

1917. 
1918. 
1923. 
1929. 

1933. 

1939. 
1940. 

1945. 

1945. 
1960. 

Zellzera sea loris, Swinhoe, Cat. East. & Aust. Lep. He!. Ox. Ultiv. 
Mus., 1 : 281. 
Zeuzera sealaris, Kirby, Cat. Lep. Het. : 871 
Azygophe/ps sea/aris, Halnpson, Fauna Brit. III dia , Moths, 1 : 31.0. 
Azygophe/ps sea/aris, Lefroy, Indian Insect Life : 496. 
Azygophe/ps sea/aris, Fletcher, Sorne SOllth Indian Illseets qnd other 
Anima/s of Importance : 446. 
Azygopheips sea/aris, Fletcher, Rept. Proc. 2nd. Ent·. Mtg. : 73,75,76. 
Azygophe/ps sea/oris, Fletcher, Sci. ent. Rep. agrie. Res. btst. Plisa : 100. 
Azygophe/ps sea/oris, Dalla-Torre, Lepid. Cat., 29 : 44. 
Azygophe/ps sea/aris, Gaede, in Seitz Maero/epidoptera of the World, 
14 : 545. 
Azygophe/ps sealaris, Gaede, in Seitz Maerolepidoptera of the World, 
10 : 821. 
Azygophe/ps sea/aris, Hutson, Adnl. Rept. Agrie. Ceylon : D37 -42. 
Azygophe/ps sea/aris, Ayyar, Handbook of Eco1lomie Entonl%gy for 
South India : 378,379. 
Azygophe/ps sea/aris, Gardner J. BOlnbay flat. Hist, Soc., 45 (3) : 
392. 
Azygophelps sealaris, Sevastopulo, J. Bellg. nat. Hist. Soc" 19 : 115. 
Azygophe/ps sea/aris, Agrawal and Agrawal, Curr. Sci" 29 (8) : 311. 

Type: In the cabinet. of Ernperor of f\nslria (vide \Vesl\vood, 
1838). 

Hosts : Sesbania aculeata (Bengal); S. grandiflofa ; S. speciosa 
(Ceylon) ; S. aegyptiaca ~ and Sunnhernp. 

J-Iean, thorax, \vin gs and a1>do lllen cinero us \vhi leo [-lead \vith 
the frontal tufts and the area a1'O llnd the base of antennae beset \vil h 
orange scales; the area in hetween the antennae with black sc~les. 
Antennae cineroll~ while aboye. Labial palpi and an arO(1 iJlllne
diately belo\v it, on the llnder~ide, blackish. Collar \vhilish or cine
rOlls white, \\rilh (\ line of black scales across it. Thorax \vilh t,vo 
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orange stripes dorsally and one each laterally at the hase of fore 
\ying, those on the lateral side continuous on the \vings and lllake 
longitudinal orange Inarldngs lip to the postnledial area; orange 
Inarkings also present on inner margin from base to the end of vein 
lA ; several black striae pre~ent on the fore wings in and beyond the 
cell, on cost.al Inargin and along the inner margin, and interrupting 
the orange Inarl{ings 11101'e densely inside the cell; the area iInme
(liately belo\\' the cell whitish and without any nlarking. I-lind wings 
\vhilish, 11llIlHtrked. Underside while, except for the thoracical 
~lerllite, fore fen101'0, 111iddle and hind tarsi, which are blac]\. 

AnlelllJae Cfext-fig. UA) bipectinate up to the basal half in both 
~exe8, pect.ination much shorter in felnale than ill the Inale ; the lon
gest ranli as long as four to five ~eglnents in the male and three to four 
ill the felnale ; the shaft with 44-54 segnlents in Iuale, \vith the pecti
nate branches up to 16-19 segment~, the dist.al part of antennae, in 
both sexe~, serrate, the tip simple. IJabial palpi minute, not project
ing beyond the frontal tufts. 'Vi~lgS with a single stout frenulum 
~pine in nlale and three in female; retinaculllln in the nlale in the 
{ornl of an elongate lobe. Claws with a well developed arolium. 

\~enation (Text-fig. 9 B-C).-·Generally as for the genll~. Lower 
branch of median in the fore \ving ending between ~13 and CUIao 

Genitalia.-!'I ale (Text-fig. 9 D-F) : Uncus sclerotised, about 
f OBr titnes as long as its 'viclth in the middle, the distal portion narrow 
and ending into a oownwardly-pointerl acuminate tip. Gnathos 
\veakly developed, slender and free. Tegumen sublriangular, 
shorter than vinculum; saccus large and subrounded. Claspers short 
and broad, oIlly ahout twice as long as the width in lllirldle ; the distal 
part narrow and rounded. .Juxta semicirclllar, without Dledian 
lobe; lateral lobes broad basally, narrowing gradually towards the 
apex. Aedeagl1s with t·he basal portion smalJer than t.he apical part, 
the forlner more sclerotised than the latter which is menlhranolls and 
striated; a hard corn utal proces~, as described in the generic charac
ter, present. Fenlale (Text-fig. 9 G-H) : Ostium bursae weakly 
sclerotised ; ductus bursae unsclerotised, long and tubular; corpus 
bursae large sac like, without signum; receptaculum seminalis almost 
rounded, connected with the corpus bursae by a fine duc~, ductus 
~permathecll~ ; the genital1l1ate sc1erotised dorsally, the ventral side 
\vilh a snlall oval-shaped sclerotised patch. 

,,11 eaSllrelnenls. - \Ving expan~e: 1\1 ale, :37-44 lllnl.; fenlale, 
::l7 -no nun. Lengt h : fore wing; ~I ale, 18-22 nlll1.; female, 18-28 
HH)I. I-lind \\'ing : ~-1nl(l, 12-17 111n1. ; fenlnlr, 12-~O rnm. Body: 
1\I nIe, 20-27 Inin. ; felllnle, 20-35 111m. Abdonlen: :\1 ale, 15-20 
])1111. ; fenlnle, 14-26 nlIn. 
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Text-fig. 9. Azygopheips sea/aris (Fabricius) : (A) A portion of male antenna 
showing pectination of one side., (B) and (C) Fore and hind 
wing venation, respectively. (D) Male genitalia in a lateral view, 
without claspers. (E) Inner view of the claspers, with juxta. 
(F) Aedeagus. (0) Female genitalia in a dorsal view. (H) A 
portion of the female genitalia in a ventral view. (B-C; D to F ; 
and O-H of the same magnifications). 

Alaterial examined.-26 examples as follows: India.: Punjab: 
Bhuin, 1 ~, 7.vi. 195::l (E. Venugopalan colI.) (ex. colIn. F.R.I.). 
Bihar: Pusa, 1 d', 1 ~; 26.v.1917 (N. P. Nandi coIl.) ; 1 ~,1S.vi 
1918, "Boring Daincha Stem" ; 1 ~, 9.ix.1.926 (Pillai cell.) at light; 

8 



58 Records of the Zoological Survey of l,ndia 

1 d' f 20.x.1927 (Fletcher coll.); 1 d', 6.ix.1929 (64. l1fiyatake coll.). 
Bengal : 1 ~, "Daincha borer attack Bengal", (N 0 further data). 
Tamil N adu : ~1 adras, 1 ~,from stem of Sesbania grandiflora 
(N 0 further data) , Coinlbatore, 16', 15.viii.1911, in Daincha ~~tem 
(T.B.R. Rao coll.), 1 S, 20.vi.1918 (S.R.S. Coll.), 1, ~ (l\f.8. /Jillai 
coIL) (No further data) (ex. colIn. I.A.R.I.). Andhra Pradesh : 
Bapatla, 5 3'·3, 9 ~ ~, -.ii.1965 (on sunnfiemp) (no further data). 

Distribution.-This species is very widely distributed in India and 
is also known rrom Burma, Pal{istan, Ceylon, Indochina, Indonesia 
and China. 

Relnarks.-.4zygophelps scalaris has been sOlnetinles confused 
as a species of the genus Xyleutes becal1se of the nature of pectination 
in the Inale antennae. It can, however, be differentiated by the 
presence of well developed arolill,n, which is absent in X!Jleutes. 
This species can be separated from the other species by the 
conspicuous orange frontal tuft8, orange markings or stripes on tho
rax and for having an unnlarked area below the cell in fore wings, 
whereas in the other species, nalnely albofasciata and pusilla, the 
frontal tufts are either brown or b1ackish brown, the thorax is 
immaculate and the area below the cell is lllarked. In the genitalia 
the saccus in the male is large and the corpus bursae in the female 
is without signum, whereas the saccus is SITIaU and the corpus bursae 

with a signulll in albofasciata. FrOlTI pusilla ('A' allier) it differs in the 
absence of flledial lobe in the male. 

14. Azygopbelps albofasciala (IVIoore) 

(PI. I, fig. 10; Text-fig. 10) 

1879 b. Zenzera albofasciata Moore, Descr. Indian Lep. Atk. : 87 (Type loc.
DarjeeIing, India). 

1887. ZeUzera albofasciata Cotes & Swinhoe, Cat. Moths of India: 232 
(Darjeeling). 

1892. Zeuzera albofasciata, Kirby, Cat. Lep. Het. 872. 
1892 b. Azygopheips albofasciata, Hampson, Fauna Brit. India, Moths, 1 

309. 
1899. Azygophelps alb ofafj'cia ta, Dudgeon, J. Bombay nat. Hist. Soc., 12(4) 

646. 
1923. Azygophelps albo/asciata, Dalla. Torre, Lepid. Cat., 29 : 43. 
1933. Azygophelps albo/asciata, Gaede, in Seitz Macrolepidoptera of the 

World, 10 : 821. 
1934. Azygophelps albo/asciata, Gaede, in Seit:: Macrolepidoptera of the 

World, Suppl. 2 : 244. 

Type :. In Ber. 1.\tI us. 

Head with blackish brown frontal tufts and antennae. Labial 
palpi blackish on sides, paler beneath. Vertex blacl<ish. Collar and 
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some anterior portion of thorax pale ochreous, the remaining portion 
of thol'ax dark-greyish brown. Fore wings greyish-white above the 
cell, and crossed by several black, conn uent striae in the costal area, 
medial area unmarked, the area below the cell greyish brown and 
crossed by several black, confluent lines. Hind wings pale greyish; 
crossed by several delicate and confluent lines below the cell extending 
froln near the lniddle of vein CU2 to the outer margin up to vein Rs; 
the area below and above the cell unmarked. AbdoInen dark greyh;h 
brown, darker apically. Underside of both wings marked as on the 
upper side, but not so prominently; that of abdomen darker and with 
dark brown lateral tufts. Legs brownish blac.k above, pale beneat.h. 

Antennae ('fext-fig. 10B) with 57 segments; bipectinate from base 
to about two-thirds (up to 32 seglnents) of length (antennae of the 
type brol<en and have only 16 basal segments ,vhich have the 
pectination) ; pectination nearly of eq ual length, except at base and 
the tip, the longest ralni about the length of five segments of shaft; 
the distal one-third part serrate, the last segment sinlple and cenical. 
Labial palpi short, nearly porr~ct. Frenulum and retinaculum as 
giyen in generic characters. Tibial spurs (Text-fig. i0C) and tarsal 
spines in the hind legs weakly developed; aroliwll distinct. Abdo
Inen with lateral tufts. 

Venation (Text-fig. 10A).-As given in the generic characters; 
areole, however, projecting out of the cell angle by about one-third 
of its length. 

Genitalia.-M ale (Text-fig. i0D-F) : Uncus about two and a 
half litnes as long as its widt.h in Iniddle ; broad at base and gradually 
nalTowing apically into a downwardly directed acuIninate tip. 
Gnathos very short and narrow, joined to the tegumen on sides. 
Teg'Hluen broad at apex an.d narrowing basally. "inculum short 
and broad, ending into a short flattened saccus. Clasper short and 
broad, a little more than two and a half times as long as its width 
in middle; ventral margin sharply curved inwards at base. Juxta 
horse-shoe shaped, with long and narrow anellus lobes. Aedeagus 
short at base; distal portion mernbranoHs and weal<ly striated but 
\vith a hard sclerotised process. Fenlale (Text··fig. 10 G) : OstiuIn 
bursae leading into ductus bursae through a sclerotised pouGh; 
corpus bursae more or less quadrangular and lnembranous, a short 
signllJTI present, with a shallow cavity and minute black spines on it ; 
a nne duct arises from the corpus bursae and entering into genital 
tube to open distally at the ovopore; papilla anales of ovipositor 
beset with 10 ng setae. 

_~1 easuren~ents.-Type D1 aterial.-Expanse : fore wing, 55.5 mm. 
Length : fore wing, 25 mnl.; hind wing, 18.5 mm.; abdomen, 
20.5 mm. ; whole body, 29 mm. 
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Text-fig. 10. AZY60pheips alboJasciata (Moore): (A) An outline drawing 
of the male type (B) A male antenna showing pectination. 
(C) A portion of the hind leg with a single pair of tibial spurs. 
(D) Male genitalia in a lateral view, without claspers. (E) A 
clasper in inner view, with juxta. (F) Aedeagus. (G) Female 
genitalia, -in a dorsal view. (B, C and G ; and D to F of the same 
magnifications). 

Other material.-Expanse: fore wing, 54-55 mm. Length: 
fore wing; 25 mm. ; hind wing, 18-19 mm.; abdomen, 15-20 mm. ; 
whole body, 25-29 mIn. 
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1~faterial exalnined.-Five exaulples as follow~: India: \\Test 
Bengal : Darjeeling: labelled as "Darjeeling 1870" t "Zenzera alba .. 
fasciata type 3' ~1oore", "Original", "Coll. ...~taudinger"t "ColIn. 
Atkinson" (ex. colIn .. Rer. Mus.); Punjeet "aUey, 2 0' 0', 13. iv. 
1879, -.v.1879 (C. Z. Peters coIl.). Punjab: 1 ~ (no further data). 
Burma: Zibingyi, Maymyi, 1 3', 2.iv. 1937, (P. F Garthwaite call.) 
(ex. colIn. F.R.I.). 

Distribution.-India, (Kashnlir, Punjab, West Bengal and Sikkhn). 

Remarks.-Referable to the genus AzygopheZps it is characterised 
by the presence of a well developed arolium between the claws, spines 
on tarsi and ,veIl developed labial palpi. This species can be confused 
as a species of the genus Phragmataecia for having the antenllal
pectination up to the basal two-thirds but is distinctly separable by 
the abo ve characters. 

It can be differeutiated froin the other sperjes of the genus by the 
unmarked median area, \vhereas in the other species, exe-ept nurella, 
the median area is marked either coolpletely or partly. 

In respect of female genitalia it is also characterised by the 
presence of signum on corpus bursae unlike in pusilla (Walker) and 
scalaris (Fabricius), where it is absent. 

15. Azygophelps pusiUa (Walker) 

(PI. I, figs. 11, 12; Text-fig. 11) 

1.856. Zeuzera pusilla Walker, List. Lep. Brit. Mus., 7 : 1538 (Type loc.-
N. India). 

1.886. Zenzera p"sill~, Butler, III. Lep. Het., 6 : 28, pI. cvii, fig. 9. 
1887. Zeuzera pusilla, Cotes & Swinhoe, Cat. Moths of India : 234. 
1892. Zeuzera pllsilla, Swinhoe, Cat. East. & A list. Lep. Ox. Univ. Mus., 1 : 

281. 
1892. Zeuzera pusilia, Kirby, Cat. Lep. Het. : 872. 
1892 b. Azygopheips pusi//a, Hampson, Fauna Brit. India, Moths, 1 : 310. 
1909. Azygophe/ps pusilla, Lefroy, Indian Insect Life: 496. 
1.923. Azygopheips pusilla, Dalla-Torre, Lepid. Cat., 29 : 43. 
1933. Azygophelps pusilla, Gaede, in Seitz Macrolepidoptera of the World, 

10 : 821. 

Type: In B. M 

Head, thorax, abdomen and wings brownish or ,vhitish to pale 
brown. Antennae, labial palpi and frontal tnfts brown. Fore wing 
marked \vith several dark brown striae all along its length except in 
the cM! ; some striae beyond the cell, coalescing into fine lines, mar
ginal spots dark brown and prominent. Hind wings whitish, without 
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any luarl<ings. Underside of the fore \vings pale brown, marl(ings 
as on the upper side; hind \vings pale brown; abdolnen brown or 
dark brown beneath. Legs blacldsh above and somewhat paler 
on the underside; -\vith a pronlinent segnlental band on tarsi. 

Antennae \vith 43-45 segments and bipectinate in the basal 20-23 
seglnents in both the sexes; the distal half with lIniserrate branche~, 
rami longer in ll1ale than in the felnale, the longest. rami as long as 
four to five segment~. Labial palpi short. and porrect. Fre
nuhnn bristle single in l11ale and three in female; retinaculum in the 
male reduced to a slllall elongate lobe. J.Jegs with a single pair of 
short spurs on the hind tibia; tarsal spines rather poorly developed; 
claw~ with a ,veIl developed arolium. 

,renation (Text-fig. 11 ~S\ -B). -.~s for the genus. The lower branch 
of nledian in fore wipg, ho\vever, ending at ~13 ; areole projecting h)llf 
its length, or slightly n10re, outside the cell. 

Genitalia.-Male (Text-fig. 11 C-E) : Uncus about two-and-a
half tioles as long as its width in the middle, broad at ba~e and 
gradually narrowing distally to a shortly acuminate, downwardly 
point.ed tip. Gnathos short, narrow and attached to tegunlen on 
sides. TegllInen long and narro\v, somewhat broader apically; 
saccus very snlall. Clasper ~hort -and broad, abont twice as long ns 
the \vidth in rniddle; costa produc.ed inside into a costal prolongation. 
Juxta short, with a nledian~ and two lateral lobes. Aedeagus well 
built; the base short and 1110re sclerotised than the large, rather mem
branous and striated distal part; ,vith hard sclerotised process on one 
side fronl the middle. F~male (Text-fig. 11. F -G) : Ostiunl bursae 
sinlple, \veakly sclerotised ; ouctus bursae short and broad, sclero
tised in its basal half; corpus bursae nIore or less triangular, without 
signum and receptacullun seulinalis; a flne duct arises from the 
corpus bursae directly and enters in.to the genital tube to open at the 
o vo pore. OUler features as in albofasciata. 

Ai easurell1ents. -Expan'5e : fore wing ;- Male, 29-31 lllm. ; female, 
35-38 mnl. Length: Fore wing: 1\1ale, 12-13.5 mm. ; feJnale, 15 mm. 
IIind wing' : Male, 8.S-10mln.; fe-male, incomplete and damaged in the 
111aterial. \i\Thole bod y: ~'lale, 14 mnl. ; female, incomplete and damaged .. 

ill aterial e.1:aJnined.-India : ~f ysore: Bangalore, 1 ~ (no 
further data), 1 3, 17.vii.1912 (Fletcher coll.) ; Bahabundin I-lilIs, 
1219.2m.-1524 In., 16', 2-12.xi.1942 (Fletcher coll.). Bihar: P.usa, 
1 3, 7.vii.1926 (G. P. Pillai colI.) ; Chapra, 3d' 3', 1 ~ (]\lackenzie 
colI.) (no date) (aU, ex. colIn. LA.R.I.). 

Distribution.-India (N. India, Bengal, Bihar, M ysore, Deccan, 
Tamil N aclu). 
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Text-fig. 11. Azygop/1e/ps plisilla (Walker) : (A) and (8) Fore and hind 
wing venation, respectively. (C) Male genitalia in a lateral view, 
without claspers. (D) Inner view of the claspers, with juxta. 
(E) Aedeagus. (F) A portion of the female genitalia in a dorsal 
view. (G) A portion of the female genitalia in a ventral view. 
(A-B ; C to.E ; and F-G of the same magnifications). 
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Reniarks.-Referable to the gen~s AzygopheZps, it is close to the 
other Indian species in respect of its bipectinate antennae and the 
nlale genitalia. It, however, can be easily differentiated for having 
the fore wing~ lllurked ,vith dark brown striae thronghout. their length 
except in the cell. For detailed differences see undel' sealaris Hnd 
albofaseiata. 
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16. Azygophelp~ l1urella Swinhoe 

Azygophelps nurella Swinhoe, Ann. Mag. nat. Hisl., (6) 14 : 440 (type 
loc.-Cherrapunji, Assam) (Now Meghalaya, India). 
Azygophelps nurella Swinhoe, Trans. ent. Soc. Lond. : 29. 
Azygophelps nurella, Hampson, Fauna Brit. India, Moths, 4 : 473. 
Azygophelps nureUa, Dalla-Torre, Lepid. Cat., 19 : 43. 
Azygopheips IIurella, Gaede, in Seitz Macro[epidoptera of the World, 
10 : 821. 

Type : In B.~f 

As spechnens of this species were not available for study, the 
original description of the species is reproduced here. "J Palpi and 
Frons black; t.op of head, thorax, abdomen, and both wings,· grey, 
tinged with ochreou51; a brown band behind the head; abdomen 
with grey bands. Fore wing with a grey costal border, the inner 
portion of the wing suffused with darker ochreous; both wings with
out marl<ings. Below, of the same uniform colour, without markings, 
except the legs, \vhich have black bands on the tarsi. 

Expanse of wing~ 2 1~ inches. 

Cherl'apnnji, "One exanlple." 

Distribution.-India (M eghalayar Assaln). 

Remarks.-From the above description it can be differentiated 
from t.he other species of .4zygophelps by the complete absence of 
markings on the wings, uulike other species where the wings are 
rrlarked by striae, either in cell or out.side. 

1822. 

1836. 

1844. 
1850. 

1854. 

1854. 
1856. 
1865. 
1879b. 
1880. 

Genus Phl'agmataecia N eWlllan 

Zeuzera Hubner [nee Lat. ], Verz. bek. SchnJett. 196 (Type Bombyx 
arundinis Hubner) [generic name preoccupied]. 
Macrogaster Duponchel, l(ist. Nat. Lep. Fr. 136 (Type Bombyx 
arundinis Hubner) [generic name preoccupied]. 
Macrogaster Duponchel, Cat. Lep.d' Eur. : 81. 
Phragmataecia Newman, Zoologist, 8 : 2931 (Type Bombyx castaneae 
Hubner fron1 Europe) 
Rhizoma Herrich-Schaffer, Samml. Ausser. SchnJett.: 7 (Type R. 
pal/ens Herr.-Sch.) 
Phragmataeeia, Herrich-Schaffer, Sam1n[. Ausser. Schmett. : 58. 
Phragnlataeeia, Walker, List Lep. Brit: Mus., 7 : 1549. 
Phragnlataec;a, Walker, List Lep. Brit. Mus., 32 : 590. 
Phragmataecia, Moore, Descr. Indian Lep. Atk. : 87. 
Phragmataecia, Snellen, in Veth Midden Sumatra Lep. : 39. 



1884. 
1886. 
1887. 
1890. 
1891. 
1892. 

1892b. 
1892. 
1899. 
1900. 
1901. 
1912. 
1918. 
1923. 
1929. 
1933. 
1933. 
1940. 
1951b. 
1957. 
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Phragmataecia, Swinhoe, Proc. zool. Soc. Lond. : 515. 
Phragmataecia, Swinhoe, Proc. zool. Soc. Lond. : 441. 
Phragmataecia, Cotes & Swinhoe, Cat. Moths of India : 234. 
Phragmataecia, Swinhoe, Trans. ent. Soc. Lond. : 199. 
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Ph rag ma taecia, Hampson, III. Lep. Het. Brit. Mus., 8 : 11, 16. 
Phraglnataec;a, Swinhoe, Cat. East & Aust. Lep. Het. Ox. Univ. Mus. 
285. 
Phragnzataecia, Hampson, Fauna Brit. India, Moths, 1: 312. 
Phragnlataecia, Kirby, Cat. Lep. Het., 1 : 876. 
Phragmataecia, Dudgeon, J. Bombay nat. Hist. Soc., 12 (4) : 646. 
Phragmataecia, Piepers & Snellen, Tijdschr. Ent., 43 : 37, 43. 
Phragmataecia, Staudinger & Rebel, Cat. Lep. Pal. Fngeb., 1 : 409. 
Phragmalaecia, Seitz, in Seitz Macrolepidoplera of the World, 2: 429. 
Phragmataecia, Turner, Trans. ent. Soc. Lond., 66 : 1.60, 163, 179. 
Phragmataecia, Dalla-Torre, Lepid. Cat., 29 : 45. 
Phragmataecia, Gaede, in Seitz Macro!epidoptera of the World, 14 : 541. 
Phragmataecia, Gaede, in Seitz Macro/epidoptera of the World: 10 : 82l. 
Phragmataecia, Mehta, Rec. Indian Mus., 3S : 232. 
Phragmataecia, Daniel, Mitt. munch. ellt. Ges., 30 : 1017. 
Phragmataecia, Viette, Lambillionea, 51 (11-12) : 68. 
Phragmataecia, Roepke, Verh. K. ned. Akad. Wet. Ald. Nat., (2) 52 
(1.) : 39. 

1959b. Phragmataecia, Clench, Vel'ojf. Zool. StSamml. Munch., 6 : 9. 
1965. Phragmataecia, MiiJler, DI. ent. Z., 12 (3) : 240. 

Type-species : BOlnbyx castaneae Hiibner 

(a) General 

The genus Phragmataecia was erected by Newlnan (1850) to 
include an European species Bon~b!lx castaneae HUbner which is 
also known fronl the Indian subregion. Hanlpson (1892b) in his 
'Fauna of British India' recognised only two species, z:iz. P. castaneae 
HUbner and P. impura Hampson. The species P. saccharum Moore 
from Darjeeling (India), P. minor Moore from Sylhet (Bangladesh) 
and P. minima Hampson, froln Nilgiris (India), described earlier, 
were treated by him (loc. cit.) as synonyms of the species castaneae. 
Piepers and Snellen (1900), however, recognised P. minima as a 
synonym of P. sumatrensis Snellen. Turner (1918) transferred Cossus 
parvipunctzls I-Iampson to this genus. Fletcher (1928) added two 
species by describing P. terebrijer and P. purpureus, from Pusa (Bihar) 
and Arora (1974) added another species, i.e., P. dudgeoni from 
Bhutan. Thus, so far only six species were known from the Indian 
subregion. 

During the present study of the Indian Cossidae a fe,v more 
species, viz. Zeuzera stiglnatica Moore, Cossus pallidalae Hampson, 
Xyleutes clara Bryk and X. obliquifascia Bryk have also been trans
ferred to the genus Phragmataecia Newman. All the ten species, 

9 



66 Records of the Zoological Survey of India 

thus recorded, are redescribed here and adequately figured from 
the actual speciJnens. Types of the species stiglnaticus (l\'Ioore)" 
clara (Bryl{), obliquifascia (Bryk), terebrifer Flelcher, purpureus 
Fletcher, saccharul1! l\!oore and n~inor- :\loore, of which the latter 
t,vo are synonynli~ed \vith I). castaneae, have been examined and 
figured. 

(b) Characters of the G enllS Phl'aglnataccia N e\Vlnan 

Antennae bipeclinate, nearly up to three-fourths of their length 
in male and lip to the basal half in fenlale ; dist.al part selTate and the 
tip simple. Labial palpi short and either porrect or slightly directed 
do,vu\vards. \\7ing~ long and narro\v in feillule, sOffie\vhat broader 
in male. Frenuhltn spines single in In ale, 3 to 4 in felnale; 
retinaculum in 111ale in the forIn of a shol,t or elongate lobe. Legs 
without tarsal spines; hind tibiae ,vith a single pair of Ininute spurs; 
claws with a distinct aroliuln. 

Fore wing with a S111all to Inoderately long areole; the latter 
projecting outside the cell by about one-fifth to half its length and 
either norlnal or distorted by the union of upper branch of lllediall 
with chorda ; vein~ RI and R2 arise frorn areole ; R3 generally connate 
\vith R4 + R5 or ~tall{ed ; ~11 either fronl above the upper angle, or 
from angle or froll} below the angle of cell; ~r 2 anrl 1\13 close to one 
another; Inedian cell with the lower branch ending variably bet.ween 
yeins 1\11 and CU1b. l-lind \VillgS with the vein Sc free ; vein~ Rs-~I 1 
,vide apart; the upper and lo,ver branches of ·nlediclil vein enlling 
belween ~I l-~tJ 2 and eu Ib-l\tI 3' respectively. l\tlale genitalia 
siJnple : Uncus either pointed into a hook-like apex (castaneae, 
illlpura, pallidalae and purpureus) or sinlply narrowed (stignlaticus, 
clara and obliquifascia) or blunt and rounded (parvipunclus, tetebri/er 
and dudgeoni). Gnathos absent. Claspers simple, \vithout any 
chitinization. Juxta present. Aedeagus usually simple, long ilnrl 
slender. 

Female genitalia short and stout; genit.al plate generally 
sclerotised on bot.h dorsal and ventral sides. 

(c) Relationships of the genus Phra~nlataecia 
with the 0 ther allied Genera 

The genus Phraglnataecia NewDlan can be well differentiated from 
other Zeuzerinae genera by the an tennae which are hi pectin ate up lo 
t\vo-thirds OJ- three-fo nrths of length in the III ale, aud slightly less so 
in the fenlClle. l{y this eharacter and hy the presence of arolinnl in 
het\veen the cla\vs, it. cOJnes close to I he genus .A zygophelps, but. 
differs fronl the latter in the ahsence of larsal spines and gn a~·.hos in. 
the nlale genitalia. FrOJll Xyleutes and Zeuzera, it differs in t he ante
nnae ,vhich are -bipeclillate II p to two-thirds or three-fourths, \vhereas 
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in the olher t\VO genera the pectination is lip to the basal half, and 
by the flb~cllce of leu·sal spines ,vhich are presenl in Xyleutes cUHl 
Zellzera. Jl can aJso be rlifferentiaterl frolll ~"ylelltes by the presence 
of arolilllll \vhic.h is absent in the Jatter. 

In respeet of llie \ving venation the genus is very iJnportant. On 
one hand it reselnhle~ the Cossinae group of genera due to the ending 
of the lower hranl:h of the Illcdian veins bet\Veell veiHs ~'11-f\I 3 or 
at 1\13 in the fore ",·jug, and 011 lhe other hand it resernbles the other 
Zeuzerinae group of gellel'H where the lo\ver Ll'anth of the mediul} 
end.-s either at the \'eill 1\1:i or het\veen lhe veins CilIa and ~J s' In 
the Inule genitalia too il shows an interesLing change in the shape of 
the uncus' vlhich i~ either rounded apically (P. duilgeoni, ]J. part"i
}June/us and I). lerebri!er), resenlhling species of the genus Calopta, 
viz. cas}unirensis (J\'[oore) and sikltilliensis (Arora), or aClllnillate as 
in lllost of the other Zeuzerinae genera. Gnat-hos is also absent \vhich 
brings it close to sorne of the Zeuzera s.pecie~, ill this l"e~pect. 

(d) Geographical distribution uf the Genus Plu'aglnataech. 

The gelllls Phraglnataecia Newlnau is \videly distributed and is 
kno\vll front, the ()riental, Australian, Palaearctic, Ethio pian and 
N eotl'o picat regio liS. 

In the Indian subregion it is knO\Vll £rolll ,India (Bihar, "rest 
Bengal, Assanl, Arunachal Pradesh, Taolil N adu, Sikldm), Bhutan, 
Bangladesh, BU(llna Hnd Ceylon. 

(e) Key to the Indian species of the Genlls Phraglnataecia 

1. Fore wing without stigmata 2 
Fore wing with stign1ata 8 

2. Uncus in male genitalia ending 
a pically in a hoo ked ti p ; 
aedeagus simple and not diffe
rentiated. Lower branch of 
n1edian in fore wing ending either 
between CU1a-Ms or between 
M2-Ma or beyond Ma 3 

Uncus ending apically in a rounded 
tip; aedeagus differentiated 
into basal and apical portion, 
Lower branch of median always 
ending between M2-Ma 6 

3. Areole in fore wing distorted 4 
Areole in fore wing normal 5 
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4. Lower branch of median in fore wing 
ending at discocellular near M2, 

and that of hind wing between 
CU1a-Ms but nearer CU1a. 
Uncus in male genitalia long 
and narrow 

Lower branch of median in fore wing 
ending at Ma: and that of hind 
wing between CU1a.-Ma but 
nearer Mao Uncus short and stout .. 

5. Areole in fore wing large, projecting 
outside the cell by more than half 
its length; vein MJ arises from 
above the cell angle. Tegumen 
broadly quadrangular. Claspers 
slightly and narrowly produced 
at the costal end 

Areole in fore wing small, projecting 
outside the cell angle by about 
one-third its length; vein Ml 
arises from below the cell angle. 
Tegumen long and narrow. 
Claspers strongly and broadly 
produced into a large fold at 
the costal end 

6. Areole in fore wing projecting outside 
the cell angle by about onefifth of 
its length. Aedeagus small, apical 
portion narrower than base 

Areole in fore wing projecting by one
third or half its length. Aedeagus 
large, apical portion broader than 

castaneae (H iibner) 

impura Hampson 

purpureus Fletcher 

pallid alae (Hampson) comb.nov. 

terebrifer Fletcher 

base 7 

7. Fore wing without any oblique row 
of striae in post medial area; 
vein 1 A in fore wing with a 
row of three prominent spots. 
Uncus long, about thrice its 
width in middle and with 
straight lateral margins; juxta 
with oblique margins 

Fore wing with an oblique row of 
some prominent striae in post
medial area ; vein 1 A in fore wing 

parvipunctus (Hampson) 
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without any row of distinct spots. 
Uncus short. about one-and-a-half 
times its width in tniddle and with 
excl1rved sides; juxta with rounded 
margins dudgeoni Arora 
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8. Fore wing without any coloured band. 
Juxta horse-shoe shaped, not pro
d uced medially 

Fore wing with an oblique dark brown 
band from apex to vein Cu2• Juxta 
rounded and weakly produced 

clara (Bryk) comb.nov. 

medially 9 

9. Antennal branches whitish at tips. Obli
que band on fore wing ill-defined. 
Abdomen golden yellow below. 
Legs with black segmental bands sfiglnaficus 

(Moore) comb.nov. 

Antennal branches dark brown at tips. 

1790. 

1803. 

1807. 
1822. 
1834. 
~836. 
1840. 
1844. 
1850. 
1850. 
1856. 
1865. 

1879b. 

Oblique band well defined and pro
minent. Abdomen blackish below. 
Legs with whitish bands obliquifascia 

(Bryk) c<1mb. nov. 

(/) Description of Species 

17. Phragmataecia castaneae (Hubner) 

(PI. I, figs. 14-16 ; Text-figs. 12-13) 

Bonlbyx castaneae Hiibner, BeUr. Ges. Schmeff., 2 (1) : 9 (Type loc.
Europe). 
Bombyx arundinis Hiibner, Samml. Eur. Schmett. : 151 (Type loc.
Europe). 
Cossus castaneae, Esper, Schmett., 3 : 97. 
Zeuzera arundinis, Hiibner, Verz. beck. Schmeff . . ' 1.96. 
Zeuzera arundinis, Boisduval, leon. Sysf. Lep. Eur., 2 : 183. 
Macrogaster arundinis Duponchel, Hist. Nat. Lep. Fr. : 136. 
Zeuzera castaneae, Boisduval, Gen. et. Index Meth. : 76. 
Macrogaster arundinis, Duponchel, Cat. Lep. d' Eur. : 81. 
Zeuzera arundinis, Harding, Zoologist, 8 : 2931. 
Phragmataecia arundinis, Newman, Zoologist, ~ : 2931. 
Phragmataecia arundinis, Walker, List Lep. Brit. Mus., 7 : 1543. 
Zeuzera innotata Walker, List Lep. Brit. Mus., 32 : 587 (Type loc.
Shanghai, China) (syn. Ha nlpson, 1892b). 
Phragmataecia minor Moore, Descr. Indian Lep. Ark. : 87 (Type loc.
Sylhet, Bangladesh) (syn. Hampson, 1892b). 
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1879b. 

1880. 

1886. 
1887. 

1887. 
1890. 
1891. 

1891. 
1892b. 

1892. 

1.892. 
1892. 
~892. 
1892. 
1892. 
1899. 
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Phragl11ataecia saccharu111 Moore, Descr. Indiall Lap. Atk. : 87 (Type 
loc.-Darjeeling, India) (syn. Hampson, 1892b). 
Phragmataecia sunlatrensis, Snellen, in Veth Midden Sunlatra Lep. : 
39 (Type loc.-Sumatra) (syn. Se.itz, 1912) 
Phragmataecia nlinor, Swinhoe, Proc. zool. Soc. Lond., 441 (Mhow). 
Phragmataecia saccharllnl, Cotes & Swinhoe, Cat. Moths 0/ India : 
234. 
Phragmataecia nlinor, Cotes & Swinhoe, Cat. Moths of India : 234. 
Phraglnataecia 111 in 01', Swinhoe, Trans. ent. Soc. Lond. : 199. 
Phragmataecia Inininla Hampson, III. Lep. Brit. H et. Mus., 8: 11 
(Type loc.-Nilgiris) (s),n. Hampson, 1892b, Piepers & Snellen, 1900). 
Phragnlataecia castaneae, Hampson, III. Lep. Het. Brit. Mus., 8 : 11. 
Phraglnataecia castaneae, Hampson, Fauna Brit. I"dia Moths, 1 : 
313. 
Phragmataecia castaneae, Swinhoe, Cat. East. & Aust. Lep. Ox. Univ. 
Mus. : 285. 
Phragmataecia castaneae, Kirby, Cat. Lep. Het. : 876. 
Phragmataecia saccharum, Kirby, Cat. Lep. Het. : 876. 
Phragmataecia In ill 0 1', Kirby, Cat. Lep. Het. : 876. 
Phraglnataecia ;nnotala, Kirby, Cat. Lep. Het. : 876. 
Phraglnataecia minima, Kirby, Cat. Lep. Het. : 876. 
Phragmataecia castaneae, Dudgeon, J. Bombay nat. Hist. Soc., 12 
(4) : 646. 

1900. Phragmataecia sumatrellsis, Piepers & Snellen, Tijdschr. Ent., 43 : 
43 .. 44. 

1901. Ph,.agl11ataecia castaneae, Staudinger and Rebel, Cat. Lep. Pal. Fngeb.: 
409. 

1912. Phraglnataecia castaneae, Seitz, in Seitz Macrolepidoplera of the World, 
2 : 429-430. 

1917. 
191.8. 

192-3. 
1929. 

1933. 
1933. 

1934. 

1940. 
1951. 
1957. 

Phragmataecia castaneae, Fletcher, Repr. 2nd. Enl. Mfg. : 152. 
Phragnlataecia castaneae, Turner, Trans. Ent. Soc. Lond., 66 
180. 

160, 

Phragmataecia castaneae, Dalla-Torre, Lepid. Cal., 29 : 45. 
Phragmalaecia casfaneae, Gaede, in Seitz Macro/epidoptera of the 
World, i4 : 548. 

Phragmalaecia castaneae, Mehta, Rec. Indian Mus., 35 : 232. 
Phragmalaecia castaneae, Gaede, in Seitz Macro!epidoptera of the 
World, 10 : 821. 

Phragnlataecia castaneae, Gaede, in Seitz Macrolepidoptel'a 0/ the 
World, Suppl. 2 : 244. 

Phragmataecia castaneae, Daniel, Mitt. nliinch. ent. Ges., 30 : 1017. 
Phragmataecia castaneae, Viette, Lanlbillionea, 51 (11-12) : 68. 
Phl'agmafaecia castaneae, Roepke, Verh. K. ned. Akad. WeI. A/d. Nad., 
(2) 52 (1) :- 39. 

1959b. Phragmataecia castalleae, Clench, Veroff. Zool. StSamml. Miinch., 
6 : 9. 

1965. Phraglnataecia castaneae, MUller, DI. ent. Z., 12 (3) : 240. 

Types : casianeae (H.\.ihner).-repositol'Y not l<Do"rD; innotata 
(\\1 alker) and ntinima Hampson -in B.l\1.; saccharum 
Moore Clnd minor-in Bel'. Mus. 
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Text-fig. 12. Phragnlataecia castalleae (Hubner) : (A) and (B) Outline draw
ings of the male types of saccharum and nzinor, respectively. 
(C) and (D) Antennae of the type specimens 'A' and 'B', 
respectively, showing pectinations of one side. (E) and (F) 
Male and female antennae, respectively, of other specimens. 
(G) Retinaculun1 in saccharum. (H) A portion of fore wing in 
saccharuln showing venation. (I) and (J) Fore and hind wing 
venatIon, respectively in other specimens. (K) and (L) 
Portions of fore wing of twO\ d~fferent specimens showing some 
variations in venation. (A .. B; C-D and G-H; and I to L of 
the same magnifications). 
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Hosts .. 4rundo phragnlites and Sace harum spvnlaneul1z. 

Head and tholax ochreous brown. Frontal tufts brownish 
ochreolls. ,.L\ntennae with shafts and branches ochreous above and 
brown beneath. Labial palpi greyish ochreous beneath, brownish 
ochreolls above. Fore wings brownish ochreous in upper half and 
a part of the inner margin; with an indistinct brownish spot above 
the sublnedian; striae forming an indistinct brownish patch in 
the inner area and a spot at the lower angle of cell. Hind ,vings 
oc.hreous. 4L\bdomen greyish ochreou~. Under~ide, immediately 
behind the head, blacldsh brown. Legs and thoracical sternites 
brownish ochreous. 

,Antennae (Text-fig. 12C-F) with 36-41 seglnents; bipectinate 
lip to basal half or two-thirds its length, the distal part serrate; 
the tip simple; branches or the rami longest in middle, and 
gradually decreasing both towards the base and the apex, the longest 
ones as long as six middle segments in male and four in the felnale. 
Labial/palpi short. Wings about twice the width in the nliddle ; 
frenulum bristle single in nlale and four in female; retinaculum 
(Text-fig. 12G) elongate. Hind tibiae with a pair of nlinute tibial 
spurs; tarsal spines wanting; claws with a well developed arolium. 
"Abdomen longer than hind wings and about as long as the fore 
WIngs. 

,Tenation.-Fore wing (l'ext-fig. 12H-I, K-L) : <It\reole moderately 
large; projecting 0 ntside the cell angle "by one-third its length and 
distorted by the .union of chorda with upper nledian branch; vein 
RI arises from areole, near its origin, and in line with the origin of 
the median cell; R2 froln near the tip of areole ; Rs shortly anasto
mosed with R4 + .Ro ; 1\11 from above the upper angle and M2 from 
above the lower angle of cell; CUIa from the lower angle and close 
to :VIa; lower lnedian ending at M2 or "between M 1-M 2• IIind wings 
(Text-fig. 12J) : the venation as given in generic characters. 

In certain exam IJles, the upper rnedian in fore wing ends at the 
upper angle of cell or rarely below it, the lo\ver median ending at 
CUI 8; and CUla and Ma separate at bases in fore wings. 

Genitalia.-M ale (Text-fig'. 13 A-G) : Uncus sclerotised on sides; 
about three tiJnes as long as its width ill middle ; di~tal half narrow and 
curved at about right angle to the lower half from the middle; the 
basal portion broad; the apex pointing downwards. Tegumen 
broadly conical. Saccus cylindrical and \ariable in size. Clasper 
silnple, about three times as long as its width and either unifornlly 
broad or ,veakly narrowed distally; costa produced inwards into 
a :short prolongation. J1lxta with a reduced median lobe, and two 
lateral blunt elongations (in one example with a distinct median lobe 
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Text-fig. 13. Phragmataecia castaneae (Hubner) : (A) Male genitalia -in a 
lateral view, of the type of sacc!zarunl. (B) Aedeagus and 
anellus of 'A'. (C) Vinculu111 and saccus of another specit:nen. 
(D) Male genitalia in an inner view, with claspers. (E)' and (F) 
Uncus and saccus, respectively, of 'D'. (G) Aedeagus of 'D'. 
(H) Female genitalia in a dorsal view. (A-B '; C, E & F ; D 
&"G of the same magnifications). 
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and two shorter lateral ones), the latter with short and line setae. 
-,~edeagus simple, slender, elongate and not differentiated into base 
and apex. Fetnale ('rext-fig. 13H) : ()StiUll1 bursae simple; duclll:3 
bursae ,veal.Jy sclerotised ; corpus bUl'sae rnembl'an01l8, more or le~s 
rectangular in shape and without signU111 ; receplaculu.l11 selllinali~ 
connected \vith the fOl'nler by a f:ne d lIl't , IJOsteriol' aporlp111PS 'slightly 
extending beyond the genital plate~. 

10 
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..11 easuremenls.-'rype Inaterial.-·Expanse: fore wing, 26 mm. 
(minor) and 42 mnl. (saccharum). Length: fOI'e wing, 11 mm. (minor) 
and 19 mm. (saccharum) ; hind wing, R mIn. (nlinur) and 15 mm. 
(saccharum) ; abdomen, 19 nlm. (saccharunl) whole body, 27 Inm. 
(saccharzlln). 

Other material. -Expan~e: male, 26-42 mm.-; fenlale, 31-57 
lllm.. Length: Fore wing; male, ii-in mm., female, 14-25 mnl. 
Hind ,vinl:{: male, 8-15 mIn.: female, 10.5-19 InJn. .-\bdomen: 
male, 9-19 mm. ; female, 11-21 lllm. Body: male, 12-27 lnm. , female, 
·t5-32 mIll. 

Material examined.-19 exam pIes as follows: India: \\Test 
Bengal: Darjeeling, 1 d', labelled as "Darjeeling, 1870 coll. Staudin
ger, coll. Atkinsoll", (Type of saccharuln l\'1oore; ex. coHn. Ber. 
Mus.). Assall1: Kaziranga, 1 ~, 6.x.1961 (R. N. Katiyar coIl.) ; 
Gauhati, 16', (labelled as P. minur) (Fletcher coIl.). Bihar: l:lusa, 
1 ~, 10.x.1933 (H. N. Batri coll.), 1 ~, 11.xi.1923 (Peries colI.) (ex. 
colIn. I.A.R.I.). Sikkim: 16', -.vi.1896; 2 6' 6', -.vii.1896; 1 J', 
-.ix.1897 ; 1 d', 2 ~ ~, -.x.1897; (all G.' C. Dudgeon coll.). 
Burma: l\1ohnyin R., Katha Burma, 1 J', 1 ~, 20.v.1919 (C.F.G'. 
Beeson colI.) (ex. colIn. F.R.!.). Ceylon : Tangla, 2 d' d' , -.iii.1902 ; 
Eppawala, 1 d', -.ix.1905; I(andy, 1 d', -.v.1911 (all E. E. Green 
coll.). Bangladesh : Sylhet 1 d', labelled as BSylhet Jheel~, Sept., 
1867, coIl. Staudinger, colI. Atkinson", (Type of P. minor; ex. colIn. 
Ber. Mus.). 

Distribution.-It is mainly a Palaearctic species and is known from 
north and middle Europe, northern A.sia, from Turkistan to China 
and Japan. In Oriental region, it is known from India (West Bengal, 
Assam, 1\1 adhya Pradesh, Tamil N adu and Sikkim), Bhutan, 
Bangladesh (Sylhet), Burma, Ceylon and Indonesia. 

Remarks.-The species is very variable and it. is one of the reasons 
that it has been described under several different names. The types 
of P. saccharum 1\loore and P. lninor Moore, received from Berlin 
Museum, 'were examined. They were found to be generally identical 
with the other material of the species available to me for study. The 
size, however, is very variable and the measurements of the types of 
both species fall in the range of variations. 

It can be differentiated from P. intpura, by the colouration of fore 
wing which is brownish ochreous (blackish brown in P. impura); 
from P. clara, P. stignlaticus and P. obliquifascia by the absence of 
stigmata; frolll ]J. parvipunctus and P. dudgeoni by the absence of 
strigae on fore wings, and P. pallidalae, P. purpureus and /J. terebrifer 
by the distorted areole in the fore wings. 
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In respect of male genitalia the species is characterised by the 
presence of hooked-tip of uncus. By this character it comes close 
to t.he species il1tpura, purpureus and pallidalae, but can be easily 
separated for its long and narrow uncus from impura ; by its broadly 
conical teglllllen, which is broadly quadrate in purpureus and long 
and sharply conical in pallidalae. 

] 891. 

1892b. 
1892. 
1892. 

1900. 

18. Phragmataecia impura Hampson 

(PI. II, figs. 17-18 ; Text-fig. 14) 

Phragmataecia impura Hampson, III. Lep. Het. Brit. Mus., 8 : 66 
(Type loc.-Nilgiris, India). 
Phragmataecia impura Hanlpson, Fauna Brit. India, Moths, 1 : 313. 
Phragmataecia impura, Kirby, Cat. Lep. Het. : 876. 
Phragmataecid gummata Swinhoe, Cat. East. & Aust. Lep. Het. Ox. 
Univ. Mus., : 285 (Type loc.-Java). 
Phragmataecia impura, Piepers and Snellen, Tijdsch. Ent., 43 : 44, 
45. 

t918. Phragmataecia impura, Turner, Trans. ent. Soc. Lond., 66: 161. 
1923. Phragmataecia impura, Dalla-Torre, Lepid. Cat., 29 : 47. 

Type : In B.!"I 

Head, thorax and fore wings dark smoky-black. '"Antennae and 
frontal tufts dark brown, the latter with some blackish scales; labial 
palpi dark brown. Hind wing pale fuscous. Underside pale fllSCOUS 
throughout, the area near the head irrorated with dark scales. 

Antennae (Text-fig. 14A) with 36 shaft-segments; bipect.inate in 
both sexes; pectination longer and up to 22 basal segnlents in male, 
shorter and up to 19 segments in female; the longest rami as long as 
four segments in male, and three in fenlale ; the distal part minutely, 
but distinctly serrate; the tip sinlple. Labial palpi short, nearly 
porrect. Wings with a single ,frenuhnn spine in male and four spines 
in female; retinaculum in nlale reduced to a small elongate lobe. 
Legs with a single pair of short spurs on hind tibiae; tarsi without 
spines; claws with well developed arolium. Abdonlen longer than 
hind wings. 

\Tenation.-Fore wing (Text-fig. 14B) : Areole distorted by the 
union of upper branch of median with chorda and projecting outside 
the cell angle by a little less than half the length; vein R1 near the 
origin of areole and arising in line with the origin of nledian cell ; 
R2 from near the tip of areole ; R8 free and connate in male, shortly 
stalked with R4 + Rs in felnale ; 1\11 from angle, or froln above the 
angle if areole distorted; median cell with the upper branch ending at 
chorda and distorting the shape of areole, the lower branch ending at 
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vein 1\[ 2 in IHule, and A12 or 1\1 s in feluale ; l\tI2-Ms close but separate. 
lfind wing (l'ext.-fig. 14C) : Vein 1\11 arises from well below the cell 
angle; l11edian cell ,with l he 1I pper and lo,ver branches ending, res
pectively, between l\1 1-IVI 2 and CU}a -M s. 
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Text-fig. 14. Phragmataecia impura Hampson: (A) Male antenna showing 
pectination of one side. (B) and (C) Fore and hind wing vena .. 
tion, respectively. (D) Male genitalia in inner view, with clas .. 
pers and juxta. (E) Uncus and a portion of tegumen. (F) 
SaccHs. (G) A~deagus. (H) Female genitalia in a dorsa] view. 
(A & H ; B .. C ; D & G ; and E .. F of the same magnifications). 
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GeJlitalin.-~lale ('l'ext-Jig'. 14D-G): Uncus about two-and-a
half to t.hree LiJnes as long as its widt.h in Iniddle ; distal end hooked 
and produced into a fine, downwardly directed tip. Tegunlen 
broadly triangular. Sacclls short and conical. Claspers simple 
and ulldifferentiated ; costal Jnargin produced inwardly. Juxta short, 
alnlost semicircular and with short lobes, the latter with fine setae. 
l\edeagtls siulple, weakly curved and undifferentiated. Female 
rT'ext-fig. 14H) : Short. Genital plates and the tube rat.her heavily 
sclerot.ised, the former sclerotised both dorsally and ventrally, the 
latter short; ostium bursae simple and unscleroti~ed ; ductus bursae 
short and slender; corpus bursae irregularly shaped and ,vith a fIne 
d net; receptacnlunl senlin Hlis presen L 

111-easurenzents.-Expanse : Fore wing; nlale, 28.5 mm. ; felnale, 
34-39 lunl. Length: Fore wing: male, 12.5 mm. (approx.) ; female, 
17 ll1n1. I-lind ,ving : n1ale, 9.5 mm. ; female, 13-14 mm. Abdomen: 
Innle, 11 111111. ; fenlule, 15-1D mnl. Body: nlale, 1.5 mnl.; fenlale, 
2 'I·· 2:-3 nUll. 

AI aterial exalllined.-Two exanl pIes as follows: India: J(erala; 
Trivandrul11, 1 0', (no other data) (ex. colIn. B.l\J .). Bihal'; PlIsa, 
1 ~, 7.yii.1D26 (G-. P. ])illai colI.) (ex. colln. LA.R.I.) (no. L41/23 ; 
det "'.1-1.1'. Tall1~). 

Distribulion.-India (Bihar; Pusa; Tanlil Nadn; N·ilgiri~; 
I(erala, ~rrivandt'unl) and Jaya. 

Ilelnarks.-P. ilnpura is characterised by dark smoky-hlack wings 
ill both the sexes and by the uncu~, in l1lale genilalia, which is of llni
fOl'ln widlh beyond the Jniddle and has a downwnrdly pointing hook
like Lip. It resenlble~, in respect of t.he latter character, with the other 
species of the genus Phragmataecia, viz. castaneae, pallidalae· and 
pnrpll,rellS, hut differs ffonl these all in having snlO ky black wings and 
a short 1I1lC-i1S in the nlale genitalia. 

19. Phl'agnlataecia pUl'pUl'eUS Flelcher 

(PL II, fig. 19 , Text -f'tg. 15) 

1920. Phraglnataecia sp. Fletcher and Ghosh, Rep. 3 rd. En!. MIg., 1 : 374. 
1928. Phragnlataecia purpureus Fletcher, Scient. Rep. af(ric. Res. Inst. Pusa, 

1926-27 : 58, pI. I, figs. 1 a-c (Type loc.-Pusa, Bihar, India). 
1930. Phragnlataecia purpureus Fletcher, Scient. Rep. agric. Res. Inst. Pusa, 

1928-29 : 68. 

Type : I n I. A. R. r. 
Hosts : .4ndropogon sorghum, Saccharum arundinaceum root~, 

Saceharuln spuntaneUli1, l\1aize and JO\\'ar (Fletcher, 1928). 
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Fletcher (1928) described t.he species froln larvae and pupae. 
Although he figured the adult he did not give any description of it. 
The follo\ving description is hased on the t.ype specimens present in 
the I. A. R. I., New Delhi. The specitnens were extrenlely oily in 
appearance and had probably lo~l their natural coloration. 

I-Iead, thora,x and abdomen appear brown to blackish brown. 
Frontal tufts and labial palpi blackish. Antennae brown. Wings 
blackish bro,vn ; fore wings darl{er than hind wings. Legs brown 
to blackish brown. Male generally somewhat paler than female. 

Antennae \vith ~:~ shaft-segments; bipectinate up to basal half or 
roughly 19-21 basal segments; ranli short, the longest ones as long as 
two middle segnlellts of shaft in fenlale and four segments in male, 
the 0 uter ones shorter than the inner ones; the distal segments 
serrate; tip simple. J..Jabial palpi extrenlely short and nearly porrect. 
Frenulunl spine single in nlale and fOllr in female. Legs wit.h a single 
pair of minute spurs on hind tibiae; arolillm well developed. 
Abdomen longer than hind \vings. 

Venation.-Fore wing (Text-fig. 15A) : Areole moderately large, 
normal and projecting outside the cell angle by about half its length 
or a little more; veins RI and R2 ari~e from areole ; Ra connate with 
R 4+6; 1\11 from above the angle; median cell with the upper branch 
ending at upper angle of cell and not distorting the areole, lower 
branch ending at M 3 or between C lI l 8,-l\f 3. Hind wing (Text-fig. 
15B) : Vein ~'f 1 arises from well below the angle; Dledian cell with 
upper and lower branches ending, respectively, between yeins 1\1 1-

1\-12 and CU1a-l\la· 

Genitalia.-rVI ale (Text-fig. 15C-E) : Uncus about three-and-a
half to fOllt:, times as long as ,its width in middle, sclerotised on the 
dorsal and the lateral sides, leaving some weakly sclerotised area in 
the centre above the tegumen ;. the tip hool{ed, pointed and with fine 
set.ae. Tegumen broadly quadrangular. Saccus short and broadly 
cylindrical. Claspers about thrice as long as the width in middle, 
simple; unifornlly wide throughout hut somewhat narro\ver distally. 
Juxta broadly qnadrangular and "rith extremely short 10 be~, the latter 
beset \vith fine setae. Aedea~us long, narrow and without st.riations, 
not differentiated into basal and apical portions. Female: Not studied. 

M easurenzen is. -Expanse: Male, 25-37Inm. ; fern ale, 34 mm. length: 
Fore wing: male, 11-14 mm ; fenlale, 14 mm. I-lind wing: male, 
8-10 Olnl. ; female, 10 mm. Abdomen: Dlale, 9-10 mm. ; female, 
14 mm. Whole body: male, 13-15 D1Dl. ; fenlale, 19 mm. 

Material examined.-Three examples (types) as follows: 
India: Bihar: Pusa, 1 d', 15.vi.1918 (no.L41/3), 1 d', 27.vi.1918 
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Text-fig. 15. Phragmataecia purpureus Fletcher : (A) and (B) Fore and hind 
wing venation, respectively. (C) male genitaiia in a lateral view 
(D) A clasper in a inner view. (E) Aedeagus, with the juxta 
attached. (A & B ; C to E of the same magnifications). 

(no.L41/5) [Both }->aralectotypeJ ; and 1 ~ , 10.vii.1918 (no.L41/4, 
44Figured") [Lectotype]. All (Boy eoll.) frotH I(anra rool (Saccha-' 
rurn arundinaceunl) and reared in laboratory (C., S. 1805) (ex. coHn. 
I.A.R.I.). 



80 Records of the Zoologioal Survey of India 

Distribution.-India, Bihar (rosa). 

Renlarks.-Fletcher (1928) descrihed this species on the basis of 
larval characters only and gave no account of its adult, except that 
he figured a female specinlell. I-Ie (Inc. ('it.)'- also did not designate 
any type category to these specinlens, e~cept that he labelled one 
speciJnen, a fenlale, as ~Figul'ed', which J'esembled \vith the one pub
lished by hinl. This specimen has been desig'uated by the present 
author as ~Lectotype' and the renlaining as ~Paralectolypes' l"he 
ad tilts have been described here for the first titne. 

This species is characterised by the pre~ence of a nornl()l areole 
unlike in P. castaneae and P. inzpura, ,vhere it is distorted. 

1892b. 

1899. 
1923. 
1933. 

1961. 

20. Phragulataecia pallidalae (Hall1pSoll) cOinb. nov. 

(PI. IT, fig. 20; Text-fig. 16) 

Cossus pallidalae Hampson, Fauna Brit. India, Moths, 1 : 306 (Type 
]oc.-Sikkim). 
Cossus pal/ida/ae, Dudgeon, J. Bombay nat. Hist. Soc., 12 (4) : 645. 
Cossus pal/ida/ae, Dalla-Torre, Lepid. Cat., 29 : 12. 
Cossus pal/ida/ae, Gaede, in Seitz Macro/epidoptera of the World, 10 : 
809. 
Catopla ('!) pal/idalae (Hampson) : Daniel, Mitt. nlunch. ent. Ges., 
51 : 209. 

Type : In B. 1\1. 

I-lead, thorax and abdonlen ochreous white. Fore wing, espe
cially the cell, slightly suffused with rufous; with nUlnerous wavy 
rufous striae in the cell, between vein Cu Ib and the inner nlargin and 
a few in the outer area; marginal line rufous. I-lind wing while. 

Frontal tufts short. Antennae (Text-fig. 16A) with 40 shaft
segments; bipectinate up to nearly three-fourths of the' length 
fl'oln base; the distal one-fourth minutely serrate; the longest rami 
about the length of thl'ee middle segment~. Labial palpi minute, 
porrect. Frenulum, retinaculum, tibial spurs and spines as for 
the genU8. 

Venation.-Fore wing (Text-fig. 16B) : ~l\reole normal, projecting 
outside the cell angle by about one-third its length; yein RI arises 
froDl near the middle of areole ; R2 fronl near the tip of areole; 
veins Ra to Rs ~tall{ed, R3 from Dlidrlle of the conl1TIon stalk 
of R4 + R 5 ; IV1 1 fronl well below the cell angle ; origin of median 
cell not_ in line ,vith t.he origin of veins R 1 fluff ell 1h ;'1) pper and' 
lower branches of luedian cell ending bet\\reen veins 1\11 -1\12 and 
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Cu1a-M a, respectively; veins 1\12 and 1\1:l separate. Hind "Ting 
(Text-fig. Uie) : \rellatio)) as giYell in generic ehal'ncler~. 
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Text-fig. 1.6. Phragmataecia pallidalae (Hampson) : (A) Male antenna showing 
pectinations of one side. (B) and (C) Fore and hind wing vena· 
tion, respectively. (D) and (E) Male genitalia in lateral and inner 
views, respectively. (F) Aedeagus. (B-C; and D to F of the 
same magnifications). 

Genitalia.-Male (Text-fig. i6D-F) : Uncus triangular, slightly 
sclerotised; with a fine distal point and having setae on dorsal surface. 

11 
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Tegtunen broader at the latero-dorsal than at the lateral side. Saccus 
cylindrical, about one-third as wide as' its length. Claspers sim pIe and 
weakly sclerotised ; costa produced inwards, on the mesal side, into 
a short fold, and CODling close to that of other side; ,vith a few setae 
mesally, near the distal end. Juxta reduced, horse-shoe shaped, 
anellus lobes thicker. Aedeagus simple, slender and poorly diffe
rentiated into a base and an apical portion. 

Measurements.-Expanse : fore wing, 29 mm. Length: fore 
wing, 13 mm. ; hind wing, 10 mnl.; abdolnen, 10 mm.; whole 
body, 15 mm. 

ill aterial exal1lined.-Bhutan 1 3, 20.iii.1892 (G. G. Dudgeon 
colI.) (ex. colIn. B.l\l.). 

Distribution.-Sik]{inl and Bhutan. 

Remarks.-Hampson (1892b) described pallidalae as a species of 
the gentls C ossus and placed it under the category "Male with the 
antennae serrated at tip, the branches of the proximal half longer. 
Fore wing with the areole much 'larger." Hitherto it was considered 
as a Cossus species until Daniel (1961) placed it in the genus Catopta, 
with some douht, on the basis of the study of the male holotype. 
The male before me, from Bhutan, received from B.l\f., has all the 
distinctive characters of the genus Phragmataecia, e.g., the antennae 
having pectination in basal three-fourths part, a large areole in fore 
wing, a single pair of hind tibial spurs, absence of tarsal spines, and 
presence of arolium in between the claws. l\10reover, Hampson's 
placing of the species in the category as mentioned above, and these 
characters of the species suggest that it actually belongs to the genus 
Phragmataecia and not to Cossus or Catopta. 

It is close to other three species, viz., castaneae, purpureus and 
itnpura in the character of uncus, but differs from the latter by 
longer uncus and saccus. From the former two species it differs 
in the structure of juxta which is reduced and horse-shoe shaped. 

21. Phragmataecia terebrifer Fletcher 

(PI. II, fig. 21 ; Text-fig. 17) 

1920. Phragmataecia sp. Fletcher and Ghosh, Rep. 3 rd. Ent. Mig., 1 : 374 
(p1. 35, fig. 1). 

1.928. Phragmataecia terebrifer Fletcher, Scient. Rep. agric. Res. Inst. Pusa, 
1926-27 : 58, pI. I, fig. 2a .. d (Type loc.-Pusa, Bihar, India). 

Type : In I. A. R. I. 
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Hosts Saccharun~ spontaneum stenl, Saccharuln arundinaceum 
and Andropogon sorghuIIl. 

Head, thorax and abdomen dark brown. Frontal tufts brown, 
blackish on sides. Antennae brown. J..Jabial palpi dark brown. 
Fore wings dull brown and grizzled with scales, nllnlerOllS short 
striae all along the costa, nledian and the inner areas, thus .giving an 
apparent look of three longitudinal fascia in female. These fascia 
are Dlore prominent before the discocellular in male. IIind wings 
pale brown to brown and almost. without markings. Legs blackish 
on llpperside, paler beneath. Underside of body and wings paler 
than above, that of the latter with darker markings. 

I-Iead with the labial palpi short, nearly porrect, not projecting 
beyond frons. Antennae (Text-fig. 17 A-C) ,vith 36-43 segnlents 
in the shaft; nliuutely bipe(~tinate up t.o a little J110re than basal half 
of the length; the longest ralni as long as fOllr segments of the shaft 
in Inale and two in the female; the rami of the inner and outer sides 
equal in length in male and unequal in female, i.e., in the latter the 
rami are longer on the inner side than those on the outer 
side; the distal segments serrate; the tip simple. Frenulum spines 
single in male and fOlll' in female. Legs without tarsal spines; 
arolillnl well developed. Abdomen as long as hind wing~ or slightly 
longer. 

Venation.-Fore wing (Text-fig. 17D) : Areole long, projecting 
outside the cell only by. about one-fifth of its length; veins RI and' 
R2 arise from areole, R2 as far frOlTI the tip of areole as Rl from the 
origin of areole; R3 to Rs stalked, Ra arising from middle of the 
comnlon stalk; M 1 from well below the angle of cell; median cell 
present, wit.h the upper and lower branches ending between M I-M 2 

and at 1\12, respectively. Hind \ving : Vein ~I 1 from well below 1 he 
cell angle; median cell present, with its branches ending between 
Ivll-M2 and CUla-lVI3. 

Genitalia.-Male (Text-fig. 17E-H) : Uncus about twice as long 
as its width in middle, the tip blunt and rounded, not produced into 
a point. Tegu.men triangular, broadest at the dorso-Iateral side. 
Saccus short. Clasper sinlple, narro,ved distally, about three times 
as long as its width in middle. Juxta subrouuded ; anelhls lobes 
from near the apical area, broader at base,. slightly incl.Il'ved and 
narrowing apically. .Aedeagus sl11all; vesica with some striation on 
one side and beset with shoL,t spine~. Felnale rrext-fig. 17 1) : Short 
and broad; genital tube short; ostium bursae shnple, \vithout. any 
sclerotisation; ductus bursae membranous, short and enters into 
a lobe of corpus bursae, the latter membranous; signunl either 
elongate or roilnded; genital plate sc]eroti~ed on both dOl'sal 
and ventral Sides. 
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Text-fig. 17. Phrag1110taecia terebrijer Fletcher: (A) Male antenna -showing 
pectinations of one side. (B) and (C) Outer and Inner rows, 
respectively of pectination in a fe.male antenna. ~O) Fore wing 
venation. (E) Male genitalia in a lateral view, without claspers. 
(F) A clasper in a inner view. (G) Juxta. (H) Aedeagus. (I) 
Female genitalia in a dorsal view. (A-C ; E .. H of the same nlagni .. 
fications). 

Measurenzents.-Expanse : lVlale, 25-28 mm. ; female, 30-42 mm. 
length: Fore \ving : l\[ale, 10-13 m·m:·; female, 13-18 mm. Hind 
wing : ~Iale, 8-10 mm. ; female, 9-14 mm. Abdomen: M.ale, 
8-10 mm.; female, 10-16 lllm. Body: Male, 12-25 mm.; 
female, 18-23 Inn1. 
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Material e.1:alnined.-47 d' d', 17 ~ ~,as follows: India: Bihar : 
Pusa, 1 ~, 1.x.1917 (Regd. no. J..J42/8) ; 2~ ~, 15.x.1917 (Regd. no~. 
L41/7; L41/14, the latter labelled ~4FIGURED" and designated as 
'Lectotype') ; 1 d', 4.x.1918 (Reg(L no. L41/18) ; 1 ~ , 6.x.1919 (Regd. 
no. L4.2/1:3) ; 1 d', 11.x.1919 (Regel. no. L42/9) ; 1 ~, 6.xi.1919 (Regd. 
no. L42/1G) (all colI. BO!l); 1 ~, 25.ix.1923 (Regd. no~ L41/25) 
(all labelled "Boring Saccharuln spontanezznl, Batri") ; 1 d' ,at light, 
6.x.1923 (Paries colI.). Assam, Sarbhog, 1 ~, 4.x.1t117 (Fletcher colI.) 
(Regd. no.L42 /17). (all, except L41/14 designated as 'Par alecto types , 
ex colIn. LA.R.T.) ; Lekhabali, 44 d' d', 1Q ~ ~ at light, 6-R.x.1966 
(S. K. Tandon and G. S .. 4rora e.oll.). Bengal: Jalpaiguri Dist., 
Rydak forest, 1 ~, 10.ix.1975 (H K. Bhoumik coll.). 

Distribution.-India, Bihar (Pusa), Assanl. 

Relll11rks.-Fletcher (1928) described this species too, . like P. 
purpureus, on the basis of laryal characters. He (loci. cit.) neither 
described the adult nor designated any type catagory, but only 
labelled one specimen, a female, as 'Figured', which l'esenlbled -with 
the one published by him (loc. cit.). These spechnen~, in I. A. R. I., 
have been exalnined by the pre~ent author and the one labelled a~ 
'Figured' has been designated as 'Lectotype' and the remairling as 
'Paralectotypes' 

This species is close to P. parvipunclus (Hampson) and P. dlldgeoni 
Arora in the shape of uncu§ which is broad ana rounded distally. 
It, howe\,er, differs fronl both the species by the areole which pro jects 
about one-fifth its length (about half or more its length in the ,other 
t\VO species) outside the cell angle and by the aedeagus which is 
sn1aller than in the other t,vo species. -

Hitherto l<nown from Bihar, the species is being recorded from 
Assam and Bengal for the first thne. 

22. Phragrnataecia parvipullctus (Hampson) 

(Text-fig. 18) 

1892b. Cossus parvipunctus Hampson, Fauna Brit. India, Moths, 1 : 306 
(Type loc.-Naga Hills, India). 

1918. Phragmataecia parvipunctus, Turner, Trans. ent. Soc. Lond., 66 : 
160, 161. 

1923. Cossus parvipuncfus, Dalla-Torre. Lepid. Cat., 29 : 12. 
1933. Cossus p.'lrvipunctus, Gaede, in Seitz Macrolepidoptera of the World, 

10 : 809. 

Type : A nlale in B. M 

Hosts : Saccharrum ojjicinarun1. 
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The 111aterial before ll1e, for the present study, consists of three 
exalnples fronl Ceylon. The coloration of the specimens seem to 
have got damaged in the flood at Varanasi when some of the Z.S.1. 
collections were subnlerged. 

Frontal tufts bro,vn. Antennae brown, the branches whitish at 
their tips. Labial palpi dark brown. Thorax, ,vings and abdomen 
brown. Underside of thorax, near the ba~e of fore leg~, dark brown, 
otherwise as on upper side. Legs generally brown; t.arsi blac.k, with 
narrow, pale brown to whitish bands· at joints. 

Antennae (Text-fig. 18A) bipectinate lip to two-thirds fronl base, 
distal one-third serrate; the branches shorter at base and at apical 
part of the pectinate portion, the longest rami as long as fOllr to 
five middle segments of shaft, the terminal segment long; antennae 
in female simple and withont pectination (incomplete and with only 
21 segment.s in an example available for study). Labial palpi short 
and porrect. Frenulunl spines single in male and three in female. 
Tarsal spines wanting; aroliunl in between t he claws well develo pede 
Abdomen as long as wings. 

Venation (Text-fIg. 18B).-Venation in both the wings mainly as 
in the genus. Fore wings with a large areole, the latter projecting 
beyond the cell angle by about half its length; vein Rl arises from 
basal one-third of areole ;' R2 from near.the tip of areole ; Rs shortly 
stalked with R4 and Rs; M 1 frorn well below the angle ;. median cell 
large, with upper and lower branches ending bet,veen l\fl-~12 and 
M 2-M 3 or at ~I 3' respectively. 

Genitalia.-l\lale (Text-fig. 18C-F) : Highly sclerotised as a whole. 
Uncus uniformly broad from base to near the distal end; about three 
times as 'long as its width in middle; distal end slightly narrowed, 
rounded, slightly depressed in the middle and more or less duck-beak 
shaped. Tegumen broad dorso-Iaterally, narrower laterally. Vinculum 
narrow and ending into a short upturned saccus. Claspers simple, 
without sclerotisation and about four times as long as the width 
in middle; broader in the middle than at the distal end, the latter 
narrowly rounded. Juxta narrow at base; lateral .margins oblique 
and. continuous \vith anellus lobe~, the latter broad up to basal half 
but narrowing distally. Aedeagus ,veIl built, indistinctly diffe
rentiated into base and vesica, the latter striated and with a narro"r 
sclerotised portion on one side. Femnle (Text-fig. 18G) : O~tiunl 
bursae simple, ·without any sclerotisation ; ductus bursae short, mem
branous and broad at base; corpus bursae large, broadly triangular; 
with a large lobe on one side, into which opens the ductus bursae, 
and a fine duct on the other side opening into genital tube; signum 
triangular, with a shallow depression and beset with fine setae; 
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Text-fig. 18. Phragmataecia parv;pullcfus (HaOlpson): (A) Male antenna 
showing pectinations of one side. (B) Fore wing venation. (C) 
Male genitalia in inner view, with claspers. (D) and (E) Uncus 
and saccus, respectively in a lateral view. (F) Aedeagus. 
(G) Female genitalia in a dorsal view. (C & F ; D & E of 
the same nlagnifications). 

genital plates strongly sclerotised both dorsally and \"entrally ; poste
rior apodenles extending far beyond the genital plates and reaching 
as far as the corpus bursae. 

M eaSlll'elnenls.-ExIJanSe; l\Iale and fenIale, 40 111111. Lengl h : 
Fore wing: lllale, 17 mm.; fenlale, 18 mnl.. Hind ,ving: Illate 
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Clnd fenlale, 14 mm. Abdomen: l1lale and felnale, 14 mm. Body: 
111ale and female, 19 mm. 

Material exantined.-Three specimens as follows: Ceylon: 
~"Iaskeliya, 1 0' , -.ii.- ; 1 d', -.iii.-, 1 S? ,-.iv.- (E. E. Green colI.) 
(no further data). 

Distribution.-India (Nilgiris and N aga Hills), Ceylon. 

Ilemarks.-Referable to the genus Phraglnataecia, it was placed 
by Hampson (1892b) originally in the third category of the genus 
Cossus Fabricius, 'i.e., "~iale with the antennae'serrated at tip~ the 
branches of the proximal half longer. Fore wing with the areole much 
larger." Turner (191R) figured the wing venation of this species and 
placed it under the genns Phragnzataecill. Dalla-Torre (1923), however, 
catalogued it under the genus Cossus, followed by Gaede (1933). 

The, present study of the external and genitalic characters clearly 
indicates that the species belongs to the genus Phragl11ataecill and to 
the category of those species viz._, terebrifer 'Fletcher and dudgeoni 
Arora, in which the uncus is rounded at the tip. It, however, differs 
from both terebrifer and dudgeoni for. its areole being projected out
side the cell angle by half its length vs. one-fifth in terebrifer and one
third in dudgevni, and in the juxta having 0 blique lateral margin 
unlike in the other two species where the margins are curved. 

Hitherto known from India, the species is being reported from 
Ceylon for the first time. 

23. Phragmataecia dudgeoni Arora 

(PI.lJ, fig. 22 ; Text-fig. 19) 

1974. Phragmatg,ecia du1geoni Arora, Oriental. Ins., 8 (2) : 157-159. (Type 
loc.- Bhutan). 

Type : In Z. S. I. 

Head brown; frontal tufts bro,vn to fuscous brown; antennae 
pale brown to whitish above, brown below; labial palpi fuscous 
hrown, pale on the/inner side. Thorax and abdomen fuscous brown, 
t.he latter with tufts of brown scales on each seglnent. Fore wings 
brown; the area along' the costa, up to the basal two-thirds and along 
the cubital area, little beyond the discocelluhll"s, distinctly fusco uS, 
with numerous short, chocolate brown striae; a short. chocolate 
bro,vll triangular stigma forined by the confl uepce of the striae, may 
he present on the upper angle of the cell, the stignla being faint or 
ahsent in sonle of the specimens; the area below and beyond the 
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cell marked by numerous striae, some of which join and end up 
into five spots in an oblique row, the striation being uniform and 
without the above-mentioned confluence in some of the specimens. 
Hind wings brown, unmarked; costa not shining. Underside 0.£ 
both the wings striated, the striation on the fore wings as on the 
upper side. Leg's pale brown, with some fuscous scales. 

Antennae (Text-fig. 19B) bipectinate up to two-thirds from the 
base, the distal segments serrate except the last which is short and 
simple; the rami longest in the middle, being about the length 
of five segments of the shaft. Labial palpi short and porrect. 
Legs fringed with hairy scales up to tibiae; hind tibiae with a pair 
of short unequal spurs; tarsi without spines, with first segment 
longer than the rest; aroliuln (Text-fig. 19C) well developed. Frenu
lum single and stout; retinaculum well developed and curved at tip. 

Venation.-Fore wing (Text-fig. 19D) : Areole long, projecting 
by about one-third its length outside the cell angle; vein Rl arises 
from basal one-third of areole ; R2 from near the tip of areole ; R3 
shortly stalked or anastomosed with the base of R4 + R5 ; Ml from 
well below the angle of cell; median cell large, with its upper and 
lower branches ending between veins MI-M2 and M2-M3 or at MSf 
respectively; M 2 and M s close at base but distinctly separate; CUI& 
and CUlb from before the lower angle of cell. Hind wing (Text··fig. 
19E) : Without any cross bar between vein Sc an.d Rs, i.e., the latter 
two veins free; M 1. well below Rs ; Inedian cell large, with its branches 
ending between MI-M2 and CUla-Ms; veins M2 and Mswide apart. 

Genitalia.-Male (Text-fig. 19F -I) : Uncus curved from near the 
base and highly sclerotised; about one-and··a-half times as long 
as its width in middle, the distal end narrow, rounded and blunt, 
and half the width of the middle portion. Tegumen broadly 
triangular; vinculum bro adest in the middle. Saccus short and 
narrow, with its tip slightly upturned. Clasper broad near the 
middle and at base, about four times as long as its width in middle. 
Juxta almost rounded and without distinct median lobes; the lateral 
lobes long and narrow. Aedeagus well developed, with an indis
tinct base and a large vesica, the latter sclerotised on one side. 

Female : Not known. 

Measurements.-Expanse, 41-55 mm. Length: Fore wing, 
19-25 mm.; hind wing, 15-19 mm.; abdomen, 12-17 mm. 
whole body, 19·-25 Dlm. 

Material e.xamined.-Seven examples : Bhutan : 13, (holotype, 
No. 1469/H10), and 6 d' d', (paratypes, Nos. 1470-1475/H10) 
-.iii.1895, G. C. Dudgeon colI.) (All deposited in Z.S.I.). 

12 
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Text-fig. 19. Phragmataec;a dudgeon; Arora: (A) An outline drawing of the 
male holotype. (B) Male antenna showing pectination of one 
side. (C) A portion of the hind leg, with arolium. (D) and (E) 
Fore and hind wing venation, respectively. (F) Male genitalia 
in a lateral view, without claspers. (G) A clasper in a inner view. 
(R) Juxta. (I) Aedeagus (D & E ; B, F to I of the same magni
fications). 

Distributi on. -Bhutan 

Remarks.-Phragmataecia dudgeoni comes very close to P. parvi
punctus (Hampson) in respect of the bipectinate antennae, certain 
characters of wing venation and the genitalia. It can, however, be 
differentiated 'from parvipunctus by the following characters : In the 
fore wing the areole is long, arising fron1 much before the point of 
origin of veinE; C111b and R 1, unlike in parvipunctus where the areole 
is short and its origin is nearly in the line with that of vein CU1b ; 

the fore wing wit.h an oblique row of striae beyond the cell and 
a patch on the upper angle of the cell (prODlinent in certain 
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examples or faint or absent in others) whereas in parvipunctus 
there is a row of spots on the "ein 1A. In respect of the Inale 
genitalia it differs from parvipunctus by the shape of uncus which 
is short and stout; about one-and-a-half tinles as long as its width 
at the middle, the distal part narrow, with its tip about half as 
wide as the width at the nliddle, ':whereas in the latter species the 
uncus is somewhat long and narrow; and nearly uniformly broad 
throughont. 

24. Phra~mataecia clara (Bryk) comb. nov. 

(PI. II, fig. 23 ; Text-figs. 20, 21) 

1950. Xyleutes clara Bryk, Ark. Zool .• 42A (19) : 47, pI. iii, fig. 1 (Type loc.
Mekane, 90 km. E. of Moulmeil1, Tenasserim, Burma). 

Type: In Rm. 

Head, thorax and abdorpen ochreous white. Frontal tufts 
ochreous brown in front, blackish below and laterally. Antennae 
brown, covered with white scales above throughout. Eyes black. 
Labial' palpi blackish. Fore wings ochreous white throughout, with 
brown striae along costa and in between veins in the postnledial area; 
a large, prominently curved genlin~te spot present below the cell? 
the larger one blackish in the, upper half Hnd reddish bI,own in the 
lower half; the smaller one reddish UfOWt) all over: a small pltonlinent 
and light-blackish spot present in sub-median fold ; black striae near 
the apical Inargin between veins Ra and R5 either present or absent. 
Hind wings ·ochreous white, without markings. Legs ochreous 
brown, intermixed with blackish scales; tarsi somewhat darker 
and with an indistinct band of paler scales. Abdomen on both 
upper and lower sides ochreous ,vhite, covered with woolly hair. 
Underside of both wings without marl<ings. 

Antennae (Text-fig. 21A) hipectinate lip to basal two-thirds; the 
longest rami about the length of five segments in the middle; remain
iug . ones serrate; the terminal joint simple: Labial palpi short. 
Hind wing with a well developed frenulum spine; retinaculum elon
gate, and weakly curved. Legs without tarsal spines; hind tibiae 
with a single pair of minute ~purs ; clawR with well develov.ed a1'O
lium. Abdomen shorter than, or as long as, hind wings. 

Venation.-Fore wings (Text-fig. 21B) : Areole long, projecting 
outside the cell angle by about one-third its length; vein Rl arises 
from areole and in line with the origin of median cell; R2 from 
near the distal end of areole; Ra shortly stalked with R4 + Rr" 
nearer to base than to Rs ; M 1 generally from the upper angle of cell 
(from below the angle in type), rarely frorn above; median cell with 
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Text-fig. 20. Phragmataec;a clara (Bryk): An outline drawing of th.o male 
holotype. 

its upper and lower. branches ending between veins MI-M~ and 
CUla-M s, respectively; M2 and Ma separate. Hind wing venation 
mainly as for the genus. 

Genitalia.-Male (Text-fig. 21 C-F) : Uncus triangular and sclero
tised ; narrowing gradually into a narrow rounded tip. Saccus short 
and rounded. Clasper weakly sclerotised, with only a few setae on 
the inner side; about four-and -a-half times as long as its width in 
middle ; the distal end narrow. Juxta horse-shoe shaped; anellus 
lobes long, about four times as long as the width. Aedeagus weakly 
differentiated into a short base and a large striated and sclerotised 
apical part, the latter with membranous vesica. 

Female : Not known. 

M easurements;-Type material: Expanse: Fore wing, 38.5 
mm. Length: Fore whlg, 18 mm. ; hind wing, 13 mnl. ; abdomen, 
11 mm. ; body, 18 mm. 

Other material.-Expanse : Fore wing, 35-40 mm. Length: 
Fore wing, 16-19 mnl. ; hind wing, 12-15 mm. ; abdomen, 11-15 
mm ; whole body, 18-22 mm. 

Material examined.-Six examples as follows: Sikkim : 548.63 
m., 23 6', -.ix and .x. 1897 (G. C. Dudgeon coll.). 

Bhutan : 36' d', 6.ix.1894 (G. C. Dudgeon coIl.) 
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Text-fig. 21. Phragmataecia clara (Bryk) : (A) Male antenna showing pectina
tions of one side. (B) Fore wing venation. (C) Male genitalia 
in inner view, with claspers. (D) Uncus and a portion of tegumen 
in a lateral view. (E) A portion of vinculum and ~accus in a 
lateral view. (F) Aedeagus. (C & F; D & E of the same 
magnifications). 

Burma : Tenasserim, Mekane, 90 Km. east of Moulmein, 
'Typus'10', 2-8.xi.1934 (1l(lalaise colI.) (ex. colIn. Rm., Stockhohn). 

Distribution.-· India (Sikkim),. Bhutan and Burma. 
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Remarks.-Referable to the genus Phragmataecia, it was 
described as a species of the genus Xyleutes HUbner (vide Bryk, 1950). 
The type (male), on examiIiation, was founQ. to have the Qntennae 
bipectination up to basal two-third~h the.-reduced l&bial palpi, arolium 
in between the claws, and no iarsal spines and gnathos. These 
are the-characteristic" features of the genus Phragmataecia and 
leave no doubt in the species' .belonging to this genus. 

Phragmataecia clara is close to stigmaticus and in fact the abQve
mentioned specimens from Sikl<im and Bhutan, present in Z.S.I, 
were confused for stigmaticus. It, however,. differs fronl the latter 
in the absence of an oblique series of striae on the fore wing (present 
in stign~aticusr'; inihaving a rounded saccus and horse··shoe shaped 
juxta, whereas in stigrrlaticus the saccus is short and narrow and the 
juxta rounded. . 

It is also close to obliquifascia but can be separated by the absence 
of oblique. band on the fore wing (p'resent in obliquijascia) and by the 
underside coloration of abdomen which is ochreous white in this 
species vs. 'black in obliqu;fascia. 

PhragnLf)taecia clara, hitherto known from Burma, is being 
reported from India (Sikkim) and Bhutan, for the first time. 

25. Phragmataecia stigmaticus (Moore) comb. nQv. 

(PI. II, figs. 24-25: Text-fig. 22) 

1879b. Zenzera stigmatica Moore, Descr. Indian Lep. Atk. ; 86 (Type loc.-
Darjeeling, India). 

l887. Zeuzera stigmatica, Cotes and Swinhoe, Cat. Moths of India: 234. 
1892. Zeuzera stigmaticus, Kirby, Cat. Lep. Het. : 872. 
1892b. Cossus stigmaticus (Moore) : Ha mpson, Fauna Brit. India, Moths, 

1 : 306. 
1923. Cossus stigmaticus Dalla-Torre, Lepid. Cat., 29 : 13. 
1896a. Azygophelps stigmaticus, Hampson, Fauna Brit. India, Moths, 4 

473. 
1899. Duomitus stigmaticus, Dudgeon, J. Bombay nat. Hist. Soc., 12 (4) 

646. 
1933. X),leutes stigmaticus, Gaede, in Seitz Macrolepidoptera of the World, 

10 : 819 
1950. Zeuzera stigmaticus, Bryk, Ark. Zool., 42 (A)' 19 : 46 (Sikkim and 

Bhutan). 

Type: In Ber. Mus. 

Frontal tufts and the l~bial palpi black, intermixed with white· 
scales. Antennae brown~ Upperside of wings pale golden-yellow.. 
Fore wings with a prominent, curved geminate spot, which is blackish 
above and reddish below; some cO,nfluent, brownish striae along 
costa, a clouded series of striae obliquly fro.m the apex to the spot 
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and a paler series on the 0 uter margin, also present. Hind wings 
pale golden yellow, glossy at the base and without markings. 
Underside of wings dull golden-yellow; reticulations and the upper 
spot on fore wing fuliginous brown; the lower reddi~h portion of 
the l~rge spot and the spot below the cell obsolete. Legs with brow
nish bands at the joints and tarsi. Legs and the abdomen c.overed 
with woolly, golden-yellow hair. 

Frontal tufts small. Antennae (Text-fig. 22B) hipectinate up to 
nearly three-fourths from the base, the distal part serrate, the teeth 
small; the longest rami about the length of 5 shaft-segnlents ; the 
shaft with about 36 segments. Labial palpi extremely minute, 
porrecta Fr~enulunl, retinaculum, tibial spurs and arolium (Text-fig. 
22C-D) as for the genus ; tarsal spines absent. Abdomen as long 
as hind wings. 

Venation.-Fore wing : Areole long and normal, projecting out
side the cell by about one-third its length ; ve~n Rl arises from lareole 
and almost in between vein CUla-CUlb; R2 from near the tip; 
vein Ra shortly stalked with R4 + R 5 ; M 1 well below the angle; 
median cell short, with the upper and lower branches ending between 
MI-M2 and CU1a-l\tf.a, respectively; veins M2-M a separate but 
close. Hind wing ~ Venation as for the genus. 

Genitalia.-Male (Text-fig. 22E-G): Uncus triangular and 
sclerotised, grad ually narrowing towards the distal end and ending 
in a narrow point. Saccus short. Clasper weal<ly sclerotised and 
with numerous setae on mesal side; narrowing gradually towards 
the distal end and about four times as long as its width in middle; 
distal end narrow and about half the width in middle. Juxta 
rounded; anellus lobes about five times as long as the width in middle 
and narrowing distally. Aedeagus with weak differentiation into 
a short basal and a large striated and sclerotised apical portion, the 
latter with membranous vesica. 

FenHtle :'" Not known. 

Measure,nents.-Type d' : ExpHnse, 48.5 mm. Length: Fore wing, 
22 mm. ; hind wing, 17 mm. (Abdomen broken). 

Other material : Expanse : 41 mm. Length : Fore wing, 18 mm. ; 
hind wing~, .13.5 mm.; abdomen, 13.5 mm.·, body, 19 mm. 

1tl aterial exanz,ined : Two exanl pIes as follows : India : West 
Bengal : D arjeeling, 1 d' 'Type' (colin. 44tkinson, 8 laudinger coll.) 
(ex. colln. Ber. M us.) (type labelled "Zenzera bistiglna';). Aruna
chal I?radesh: Kameng·; Rahung, 1830 m., 1 J', l1.ix.1961 
(8. Biswas cull.) 
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Text-fig. 22: Phragmataecia stigmaticus (Moore) : (A) An outline drawing of 
the male holotype, showing one side only (specimen badly 
damaged). (B) A portion of the male antenna with pectinate 
branches of one side. (C) A portion of the hind leg with a single 
pair of tibial spurs. (D) Tarsal claws with arolium. (E) Male 
genitalia in a lateral view, without claspers. (F) Ctas,pers in a 
inner view, with juxta., (0) Aedeagus. (E to G of the same 
maghifications). 
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Distribution.-India (West Bengal, Arunachal Pradesh, Sikkim), 
Bhutan. 

Remarks.-Referable to the genus Phraglnataecia, this species 
has been hitherto transferr~d several times, from one genus to ano
ther. Hampson (1892b) transferred it from Zeuzera to his third 
category of the genus C OSSl1S, i.e., "Male with the antennae serrate 
at tip, the branches of the proximal half longer. Fore wing with the 
areola much larger", but later (1896) transferred it to the genus 
Azygophelps. Later, Dudgeon (1899)' placed it in the genus Duomitus 
followed by Gaede (1933), who placed it under the genus Xyleutes, 
obviously because of the Duomitus having been synonymised with the 
former ge~us. The present study of the type shows that the species 
belongs to the, genus Phragmataecia as it has all the characters of 
this genus. 

This species along with P. clara (Bryk) can be separated from all 
the other species of the genus Phragmataecia, known from the Indian 
subregion, by the presence of golden yellow woolly hair on abdomen 
and legs. For differences from P. clara see under that species. 

26. Phragmataecia ohliquifascia (Bryk) conlb. nov. 

(Pl. II, figs. 26-27 ; Text-figs. 23, 24). 

1950. Xyleutes obliquilascia Bryk, Ark. Zool., 42A (19) : 46, pI. III, fig. 3 
( d' ). (Type loc.-Kambaiti 2000 m., Burma). 

Type: In Rm. 

Frontal tufts and the base of antennae covered with black and 
white scales. Antennae brown, earker at tips. Labial palpi black. 
Thorax and abdomen golden yellow; tegulae black anteriorly, mixed 
with whitish scales, and with golden yellow ones posteriorly. Fore 
wings silky white; veins umber brown; costa marked with several 
dark brown close striae; an oblique well-defined dark brown band 
from apex to vein Cu2, and a curved geminate spot, below the cell 
between the base of vein CU2 a~d 1A, present; the upper half of the 
larger part of geminate spot dark, rather blackish; the lower half 
of the larger spot and whole of the smaller part of the gemin.ate spot 
golden orange; inner margin almost devoid of markings; the area 
between oblique band and the outer margin filarked by short brown 
striae from M 2-1A. Hind wings pale ochreous white, with pale 
golden-yellowish cilia. Underside of both- the wings whitish; fore 
wings with the markings as on the upper side, spots not as brightly 
coloured as above; hind wings with a few striae on the costa near 
the apical one-third. Underside of abdomen blackish throughout, 
and mixed with woolly-white hair. Legs greyish yellow, femora 
covered with woolly-white hair, mixed with blackish grey ones; 
tarsi blackish, with white segmental bands. 

13 
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Text-fig. 23. Phragmataecia obliquifascia (Bryk) : An outline drawing of the 
male holotype. 

Antennae (Text-fig. 24A) with 35 shaft-segnlents; bipectinate 
up to the basal tVlo-thirds ; the distal one-third serrate; the longest 
rami about the length of four middle seglnents of shaft. Labial 
palpi minute. Frenulurn, retinacululll, legs, spines and spurs as 
giyen for the g~nus. 

Venation.-Fore wing (Text-fig. 24B) : Areole normal, long, 
projecting about one-fourth outside the cell; vein Rl arises from near 
the middle of areole, almost in line with origin of CU1a, or between 
origin of CU}a and CU}b ; R2 froln near the tip of areole ; Ra stalked 
with R4+ R6 ; Ml from well below the angle of cell; median cell 
large, with the upper and lower branches ending between M1-M 2, 

and CUla-M a, respectively; M2 and Ma separate but close. Hind 
wing (Text-fig. 24C) : Ven·ation as for the genus. 

Genitalia.-Male (Text-fig. 24D-F) : Uncus weakly sclerotised, 
triangular, broad basally, gradually narrowing -distally into a 
narro,v and rounded tip; vinculum broad in the upper part. Saccus 
short. (:lasper long, broader at the base, about four times as long as 
its width in the middle, and n·arrow distally. Juxta rounded; anellus 
lobes long and narrow, about thrice as long as wide and narrower 
apically. Aedeagus short and slender, vesica not much enlarged. 

Nleasurelnenls.-Type material : Expanse: Fore wing, 39 mm. 
Length: Fore wing, 18 mm. ; bind wing, 14 mm. ; .abdomen, 12 mm. ; 
whole body, 20 mm. 
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Text-fig. 24. Phragmataecia obliquifascia (Bryk) : (A) A portion of the male 
antenna showing pectinations. (B) and (C) Fore and hind wing 
venation, respectively. (D) Male genitalia in a lateral view, 
without claspers (E) Claspers in a inner view, with juxta. 
(F) Aedeagus. (B & C; D to F of the same magnifications). 

Other material.-Expanse : Fore wing, 37 111IU. Length : Fore 
wing, 17 mnl. ; hind wing, 12 nlnl. ; abdomen, 12 mnl. , body, 18 1nn1. 

lv/ aterial e:l'alnined.-Two ex a III pIes as follows: India: 
As~am ; Lekhabali, 1 if, 7.x.1966 (S. K. Tandon and G. S. Arora 
colI.). 
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Burma: NE.Burma, Kambaiti, 2000 m., 'Types' 13, 12-17. 
vi. 1934 (Malaise). 

Distribution.-lndia (Assam), Burma. 

Remarks.-Referable to the genus Phragmataecia, the species 
was hitherto known under the genus Xyleutes (vide Bryk, 1950). 
It is very close to the other species viz., clara and ·stigmaticus. (For 
detailed differences see under these species). On the basis of study 
of the type and other lnaterial present, the species has been transferred 
to the genus Phragmataecia, as done in clara and stigmaticus. 

Hitherto known only from Burnla (Type locality), this species is 
being recorded from India (Assam, Lel<habali) for the first time. 

1822. 

1822. 

t822. 

1844. 

1854. 

1880. 

1883. 

1887. 
1892. 

1892. 
1892. 
1892. 
1892b. 
1900. 
1905. 
1912. 
1917. 
1918. 
1923. 
1929. 
1933. 
1950. 
1951b. 
1951 b. 
~951 b. 

Genus Xyleutes HUbner 

Xyleutes Hiibner, Verz. bek. Schmett. : 195 (Type crassa Drury from 
Africa). 
Morpheis Hiibner, Verz. bek. Schmett. : 196 (Type pyracmon Cramer 
from Surinam) (syn. Dalla-Torre, 1923). 
Chalcidica Hiibner, Verz. bek. Schmett. : 197 (Type mineus Cramer 
from Java) (syn. Hampson, 1892b; Turner, 1918). 
Strigoides Guerin, Icon. Reg. Anim. Ins. : 505 (Type leucolophus Guer. 
from Amboina) (syn. Dalla-Torre, 1923). 
Endoxyla Herrich-Schaffer, Samml. Ausser. Schmett., 1 : 7 (Type d' 
Urvillei from Australia (syn. Turner, 1918). 
Duomitus Butler, Ann. Mag. nat. Hist., (5) 6 : 68 (Type ligneus Butler 
from Darjeeling) (syn. Piepers & Snellen, 1900). 
Hinnaeya Moore, Lep. Ceylon, 2 : l53 (Type leuconota Walker from 
Ceylon) (syn. Hampson, 1892 b ; Turner, 1,918). 
Duomitus, Cotes and Swinhoe, Cat. Moths of India : 234. 
Strigoides, Swinhoe, Cat. East. & Aust. Lep. Het. Ox. Univ. Mus., 1 : 
280. 
Chalcidica, Kirby, Cat. Lep. Het. : 872. 
Xyleutes, Kirby, Cat. Lep. Het. : 873. 
Duomitus, Kirby, Cat. Lep. Het. : 877. 
Duomitus, Hampson, Fauna Brit. India, Moths, 1 : 307. 
Endoxyla, Piepers and Snellen, Tijdschr. Ent., 43 : 38. 
Xyleutes, Schaus, Proc. U.S. Nat. Mus., 29 : 339. 
Duomitus, Seitz, in Seitz Macro!epidoptera of the World, 2 : 418. 
Xyleutes, Chapman, Entomologist's Ree., 29 (3) : 5. 
Xyleutes, Turner, Trans. ent. Soc. Lond., 66 : 162, 163, 174. 
Xyleutes, Dalla· Torre, Lepid. Cat., 29 : 49. 
Xyleutes, Gaede, in Seitz Macrolepidoptera of the World, 14 : 546. 
Xyleutes, Gaede, in Seitz Macrolepidoptera oj the World, 10 : 813. 
Xyleutes, Bryk, Ark. Zool., 42A (19) : 46. 
Chalcidica, Viette, Lambillionea, 51 (5-8) : 40. 
Duomitus, Vietta, Lambillionea, 51 (5-8) : 42. 
Endoxyla, Viette, Lambillionea, 51 (5-8) : 42. 
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Hinnaeya. Viette, Lambillionea, 51 (5 -8) : 43. 
Strigoides, Viette, La mbilliolle a, 51 (11 .. 12) : 71. 
Xyieules, Viette, Lambillionea, 51 (1.1-12) : 72. 
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Xyleules, Roepke, Verh. K. ned. Akad. Wet. Ald. Nat., (2) 52 (1) : 18. 
Xyleutes, Muller, Dt. Z. Ent., 12 (3) : 245. 

Type species: Noctua crassa Drury. 

(a) General 

Hubner (1822) while erecting the genus Xyleutes listed four specie~, 
vi~.t crassa Drury, strix Linn., cossus Linn., and terebra Schiffer
muller, but did not designate any type of the genus. Gaede (1929) 
cited c raSSel Drury as the type, and has been followed by Viette 
(1951b) and Roepke (1957). 

The earliest record ofaXyleutes species from India is by Donovan 
(1800) who recorded 'llfineus' from Bengal. Walker (1856) des
cribed leuconota and signata; Butler (1800) described ligneus; and 
M OOl'e (1877, 1879b) added two species, viz., nigra and pardicolor, 
from the Indian region. Hampson (1892b) in his 'Fauna of British 
India', synonymised ligneus· and signata with ceramicus and strix, 
respectively, both belonging to the family Cossidae, and pardicol.or 
to Arbela quadrinotata Walker, belonging to the family Arbelidae. 
He (loc. cit.) also described a new species, viz., Duomitus juscipars 
from Sikkim, thus bringing the number of species from India to six. 
Dudgeon (1899) added a species from Sikkim, viz., Duomitus pardalis, 
which was later synonymised by Gaede (1933) with pardicolor Moore. 
Bryk (1950) referred two more species, obliquifascia and clara, to 
Xyleutes. These have, however, been transferred to the genus 
Phragmataecia in the present revisionary study. 

Thus, in all seven species are hitherto }{nown from the Indian 
subregion. Except Xyleutes juscipars (Hampson), of which no mate
rial was available, all other species have been redescribed from the 
actual material. In case of X. pardicolor (M oOl'e), the type was 
exanlined. A new species from Andamans has b~en described here. 

(b) Characters of the Genus Xyleutes Hiibnt:r 

Antennae in male bipectinate from base up to nearly the middle, 
the distal part minutely serrate; in felnale simple throughout, with 
the shaft cylindrical from base up to the middle, but laterally flattened 
beyond the middle. Labial palpi either short or long, nearly always 
porrect, the third segment shortest. Wings long and narrow in male, 
broader in female, the expanse reaching sometimes up to 180 mm. 
in females. Abdomen shorter or longer than the hind wings. Fre·· 
nulum spine single in male, as many as 20-30 in female; retinaculum 
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in male forming an elongated lobe. Hind tihiae with a single pair 
of minute spurs. Tarsal spines sparse frOIn first to the fourth joint 
and absent or indistinct on the fifth. AroliuDl absent. 

Venation.-Fore wings : Areole either large and projecting by 
one-third its length outside the cell angle, 01' short and projecting by 
half its length ; vein Rl usually arises frOln near the distal end of 
areole, rarely from cell, in the latter case the areo le reduced in size ; 
vein Ra close to or shortly stalked with R4 + Rs ; 1\11 from well below 
the upper angle of cell (except in pardicolor land kapuri where it 
is either from angle or above) ; nledian cell with the upper branch 
ending between M1-M 2, and the lower branch between veins CU1a
M 3 ; M 2 and 1\'13 close, M 2 arises from abo ve the angle and M 3 from 
the angle. Hind wings : With vein Sc free; veins Rs and ~11 wide 
apart at base; nledian cell with the branches ending as in the fore 
wing: veins M2 and Ma wide apart a.t base, 1\12 arises from above the 
angle, M a lrom the angle. 

Male genitalia well developed. Claspers broad in Iniddle. 
Uncus sclerotised, broad at the base and narrower distally. Gnathos 
present, free and not united with each other mid-ventrally. Juxta 
generally reduced. Aedeagus well built and differentiated into a 
short base and a large vesica, the latter always with a well develo ped 
and strong cornutal process. Female genitalia with large corpus 
bursae; signum and the receptaculum seminalis present ; genital tube 
long; genital plate ,vithout much sclerotisation. 

(c) Relationships of the Genus Xyleutes with the other 
allied Genera 

A true Zeuzerine genus, it consists of some of the largest Indian 
species (viz. mineus, persona and strix) of the family Cossidae. On 
account of antennae, which are bipectinate up to the basal half in 
male, the genus Xyleutes is close to Azygophelps, but differs from it 
by the widely separate veins M 2 and M a in hind wing'S and absence 
of arolium in between the claws; the antennae sim pIe in female, 
whereas in Azygophelps these are pectinate in both the sexes. From 
the genus Zeuzera, it can be separated by the absence of a cross bar 
between veins Sc and Rs in hind wings and by having a larger areole 
in the fore wings. Fronl Phragfnataecia, it differs by the antennae 
which are bipectinate up to basal half in male and siro pIe in female 
unlike in the latter where these are bi pectinate up to nearly two
thirds in both sexes; by the absence of arolium ; and by the presence 
of tarsal spines. 

(d) Geographical Distribution 0/ the Genus Xyleutes 

The genus Xyleutes is known from all the zoogeographical regions 
except the Palaearctic. Most of the species occur in the Indo-Austra-
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Han regions. In the Oriental region the genus is represented in India 
(Kashmir, Hirnachal Pradesh, West Bengal, Orissa, Assam, Arunachal 
I1radesh, Sikkin1), Bhutan, Bangladesh, Burma, Ceylon, Indochina, 
Indonesia and Philippines. 

(e) Key to Indian Species of the Genns Xyleutes 

1. Areole in the fore wing moderately 
large; vein Rl arising from cell 2 

Areole in the fore wing very large; 
Rl arising from areole 3 

2. Fore wing with rounded or sub
rounded spots-all over Hind 
wing with coloured patches in 
between veins from the outer 
margin to a little inside the cell ; 
the cell marked in the distal half pardicolor (Moore) 

Fore wings with striae all over, striae 
denser in distal half. Hind wings 
with striae in between veins 
from the outer margin up to 
discocellular and 1 A and 2A ; the 
cell unmarked completely kapuri sp.n. 

3. Head, thorax and abdomen with 
metallic shine (bluish-green). Fo:e 
wing with large spots mineus (Cramer) 

Head, thorax and abdomen without 
metallic shine. Fore wing without 
Iar ge spots 4 

4. Smaller species. Wings blackish, 
irrorated with greyish scales . nigra (Moore) 

Larger species. Wings dark brown, 
and irrorated with whitish scale 5 

5. Abdomen with a dark longitudinal 
line on dorsal and ventral sides. 
Fore wing with ringed-patches on 
inner margin ceramicus (Walker) 

Abdomen without any longitudinal 
line on dorsal and ventral sides. 
Fore wing without ringed-patches, 
but with numerous striae for m-
ing a net work 6 
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Thorax and the last abdominal 
segment covered with white 
scales. Fore wing with a pro mi
nent dark streak beyond the cell. 
Corpus bursae with a rounded 
signum 

Thorax and the last abdominal 
segment without white scales. 
Fore wing with a weak streak 
beyond the cell. Corpus bursae 

persona (Le Guillou) 

with a triangular sign urn strix (Linn.) 

(f) Descriptions of Species-

27. Xyleutes pardicolor (Moore) 

(PI. III, fig. 28; Text-fig. 25) 

Zenzera pardicolor Moore, Descr. Indian Lep. Atk. : 86 (Type loc.
Darjeeling). 
Zeuzera pardicolor, Cotes and Swinhoe, Cat. Moths 0/ India : 234. 
Zenzera pardic%r, Hampson, Fauna Brit. India. Moths, 1 : 315 
(treated as a syn. of Arbela quadrinotata Walker-family 'Arbelidae'). 
Zeuzera pardic%r, Kirby, Cat. Lep. Het. : 872. 
Duomitus pardalis Dadgeon. J. Bombay. nat. Hist. Soc., 12 (4) : 645 
(Type loc.-Sikkim) [syn. Gaede, 1933J. 
Duomitus pardalis, Hampson, J. Bombay nat. Hist. Soc., 13 : 228. 
Zeuzera pardicolor, Dalla-Torre, Lepid. Cat., 29 : 39. 
Xyleutes pardalis, Dalla-Torre, Lepid. Cat., 29 : 52. 
Xyleutes pardicolor, Gaede, in Seitz Macro!epidoptera of the World, 
10 : 819. 
Xyleutes pardicolor, Roepke, Verh. K. ned. Akad. Wet. A/d. nat t (2) 
52 (1) : 34. 

Types: pardicolor Moore-a male in Ber. Mus. 

pardalis Dudgeon-a male in B. M. 

The only material of this species, available for the present study, 
was that of the type ( 3'), received from the Berlin Museum, Berlin, 
and was found to be in a damaged condition. The following descrip
tion is based on this type. 

Head with the frontal tufts and the vertex light brown above, 
blackish in the front and intermixed with light brown scales below. 
Antennae and eyes brown. Labial palpi blackish brown. Thorax 
brownish-white, with a row of three black spots on each side; tegulae 
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brownish:-white, eaeh with a black spot. Fore wings hro\vnish 
white, with dark brown I'ounded spots; a prominent series of 
slnall spots in between the Yeinf, and a large spot each in the 
eell and beyond i1, present, the latter being- the largest; a few 
spots having a weal{ reddish tinge, also present in the inner and 
the 11larginal areas; veins pale brown to brown. I-lind wings also 
brownish \vhite and with a series of confluent dark brown lnarkings 
in between the veins and in the distal half of the cell; anterior mar~in 
and SOBle area in the cell whiti~h; inner area pale hro\vn and 
covered wilh long hairy scales of the colour of wing. Underside 
of both wings lnarked as on the upperside, the area below CU 2 

without any spots; hind. wings with a snlall whitish area at the 
base of the cell. Legs whitish, \vith broad black bands. 

, IOmm 

Text-fig. 25. Xyleutes pardicolor (Moore) : An outline drawing of the male 
type (Specimen badly damaged). 

Frontal tufts slnall. .~ntennae (inco111plete) bipectinate up 
to basal 16 segnlents ; the ralni longest in the middle and as long as 
about five segtnents of the shaft; the distal part serrate. Labial palpi 
short, closely appl'essed to face and 110t reaching up to the frontal 
tufts. FrelllIltl~n in the form of a single stout spine; l'etinacululll 
short. and slightly excurved. Legs with a pair of minute spurs on 
the hind tibiae; basal four tarsal joints with ro\vs of sn1all spine~, 
the last one without spines, claws without arolillm. 

14 



106 

E 
E 
o 

Records of the Zo.ol~gical Survey of India 

A 

IOmm 

c· 

Text-fig. 26. Xyleutes kapuri sp.n. : (A) An outline drawing of the male holo
type (Abdomen partly shown). (B) Male antenna. (C) and (D) 
Fore and hind wing venation, respectively. (E) Male genitalia 
in a lateral view, without claspers. (F) Claspers in a inner view 
with anel1us. (G) Aedeagus (C-D; E to G of the same magni
fications). 

Venation.-Fore wing rfext-ftg. 25) : }\reole small, projecting 
outside the cell angle by half its length and lying almost in line with 
ol'igin of median cell; vein RI arise~ from the cell and in line with the. 
origin of vein CU1b.; vein R 2. fron1 near the distal end of areole ;. Ra 
stalked with R4 + Rs and nearer to areole than to R4 ; M 1 from above 
the cell angle; Inedian vein with its branches ending between M 1-

lV! 2 and C u1a-l\I 3' the 10 \ver one nearer vein C u 13 than M 3.; veins 
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M2-M3 close bnt separate; vein 1\13 fronl the angle. Hind wIng 
with the venation mainly as for the genus. 

Genitalia.-N ot studied. 

Measurelnents.-Type : Expanse, 51 mnl. Length : Fore wing, 
22.5 Inm. ; hind wing, 1.5 mnl. ; abdoillen, incomplete in the specimen. 

_Material exallzined.-India : West Bengal; Darjeeling, 1 d', 1R09 
(Staudinger coIl.), labelled as 'LZenzera pardicolor d' type 1\1oore" 
(colIn . . 4tkinson) (ex. colIn. Ber. Mus.). 

Distribution.-India (West Bengal, Sikkim). 

Rt!illarks.-The species differs froln all the species of this genus, 
except x". kapuri Spa n., in respect of the origin of vein R1, which 
arises from cell in both of these ~pecie~, whereas it arises from areole 
in the other species. From kapllri sp.n., it differs by the presence of 
several rounded or subrounded spots on the fore wing where1s 
in kapuri there are short striae, and by the presence of markings 
in distal half of the cell in the hind wing whereas in kafJuri the cell 
is completely \\'ithollt any marldngs. 

28. XyJeutes kapuri Spa n. 

(PI. III, fig. 29 ; Text-fig. 26) 

Head with the frontal tufts and labial palpi, dark brown, the 
former brown above. Antennae brown. Collar with a short, black 
cross streak. Thorax dark greyish brown, upperside marked with 
two longitudina1, black stripes. Tegulae with a spot each, of the 
same colour as the stripes on thorax. Abdomen dark-greyish brown. 
Wings semihyaline ; fore wings marked with numerous, dark brown 
striae in between veins, those beyond the cell forming lines and those 
inside and below the cell, fainter; marginal series of spots from base 
to vein 1A distinct. Hind wings with the striae present between the 
,cell and' the outer margin; inner area, the cell and the area above 
it, unmarked. Underside from head up to base of fore legs black. 
Legs pale reddish brown; fore and mid tibiae marked on the upper
side with two large black spots, hind tibiae without spots; 1st to Brd 
tarsal joints ~ith black bands, 4th and 5th COIn pletely black; claws 
reddish brown. 

Head with the labial palpi short and porrecta Antennae (Text
fig. 26B) bipectinate to nearly one-third its length, the distal part 
serrate; shaft with 42 segments, of which 17 pectinate, the last seg
ment sinlple and elongate; the rami longest in the nliddle, as 
long as about six Iniddle seglnents. Hind tibiae with a single pair 
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of short spurs; tarsi with minute spines from the first to fourth seg
ment; claws without arolium. Frenulum single, extending far 
beyond the retinaculum, the latter broad at the base and not curved, 
about four times as long as its width in middle. 

Venation. -Fore wings (Text-fig. 26C) : .J\reole in fore wing mode
rately large, with i Ls origin in line with the origin of median cell ; 
yeill Rl arises frorn cell and in line with Lhe origin of CU1b; R2 from 
near the tip of areole ; Rs ~hortly stalked wiLh R4+R 5 ; the latter 
two forming a long stalk; M 1 from upper angle of cell; M 2 and 
M 3 close at base; the lower branch of median cell ending between 
CU11£ and M 3 ; I-lind wings (Text-fig. 26D) : Broadly as for the genus. 

Genitalia. -~1ale (Text-fig. 26E-G) : Uncus short, about twice 
as long as its width in middle and highly sclerotised ; strongly bent 
from the base and ending into a pointed hooked tip. Gnathos rather 
weak. Tegumen' broadly ova], gradually narrowing towards base; 
vinculum narrow, ending into a short saccus. Clasper broadest in 
the middle, about twice as long as its wid th in middle; slightly 
depressed at the base dorsally and" ending in a fold; simple mesally. 
Juxta absent; anellus lobes distinct, narrow at the base and broadly 
elongate in the distal part. Aedeagus rather short, stout and clearly 
differentiated into sclerotised base and vesica, the latter with a few 
striation and a hard cornutal p~ocess. Female: Not known. 

M eaSllrements. -l-Iolotype: Expanse: Fore wing, 48 mm. 
Length: Fore wing, 21.5 mm. ; hind wing, 15 mm. ; abdomen, 14 
mm. ; whole body, 21 mm. Paratypes,: Expanse: Fore wing, 35-
52mni. Length: Fore "dng, 15-23 mIn. : hind wing, '11-15 mm,; 
Abdomen, 11-15 mm. : whole body, 16-23 nlm. 

IIolotype : A male: India: S. Andaman ; I-Iunl phryglln.~, 106.68 m. 
3.iii.1964 (B. S. Lamba colI.) Paratypes: 83 d' ; India: ~1.iddle 
Andanlan ; Rangat Rest (-louse, at light, 1 d' , 4. i.1973, 1 d', o.i.1973, 
13, 7.i.197(l, 23 3, 8.i.1973 (all G. S. Arora coIL). S. A ndaman ; 
Humphrygunj Rest I-fouse, at light, 13, 13.ifi.1975, 2 d' 3, 14.iii.1975 
(all G. K. Srivasta~'a colI.). Deposited in Zoological Survey of 
India. 

Remarks. -It is remarl<edly different froln the other Indian 
species for its wing pattern which is more like Zeuzera specie~. 

It is close to X. pardicolor (M oore) especially in respe~t of the 
origin of the vein Rl which is from the cell. For differences see 
under parrlicolor. 

It is also close to a M alayan speci~~, X. Inalayica Roepke, in res
pect of the wing pattern but, however, can be separated by the pre ... 
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sence of two longitudinal, black Rtripes on thorax and for the longer 
stalk of the veins R,+ Rs in t.he fore wing. The uncus in male geni
talia is short and bent unlike in malayica where it is brond, short 
and ~traight. 

1779. 

1800. 
1821. 

1822. 
1838. 
1.856. 
1865. 
1887. 
1892. 
1892. 

1892b. 

1899. 

1900. 
1909. 
1923. 

1933. 

1951 b. 
1955. 
1957. 

1965. 

29. Xyleutes luineus (Cramer) 
, 

(PI. III, fig. 30 ; Text-lJg. 27) 

Phalaene mineus Cramer, Papill. Exot., 2 :-5, p1. 131, fig. 0 (Type loc.
Batavia). 
Phalaena bombyx mineus, Donovan, Ins. India: 82 (Bengal). 
Zeuzera ~'iridicans Eschscholtz, in Kotzebue Enl. Reise, 3 : 219, pI. 1,1, 
fig. 29 (Type loc.- Ganjam) (syn. Kirby, 1892). 
Chalcidica nlineus, Hubner, Verz. bek. Schmetl. : 197. 
Zeuzera mineus, Westwood, Nat. Hist. Ins. India : 83. 
Zeuzera mineus, Walker, List Lep. Het. Brit. Mus., 7 : 1535. (Sylhet). 
Zeuzera mineus, Moore, Proc. zool. Soc. Lond. : 822. 
Zeuzera mineus, Cotes and Swinhoe, Cat. Moths ollndia" : 233. 
Chalcidica mineus, Kirby, Cat. Lep. Het. : 872 (Indonesia). 
Zeuzera mineus, Swinhoe, Cal. East. & Aust. Lep. Het. Ox. UI/iv. Mus. 
: 283. 
Duomitus mineus, Hampson, Fauna Brit. India, Moths, 1 : 309. (Bangla
desh, India (Calcutta; Sikkim, Ganjam), Java and Manilla). 
Duomitus mineus, Dudgeon, J. Bombay nat. Hisl. Soc., 12 (4) : 645 
(Bengal). 
Endoxyla mineus, Piepers and Snellen, TOdschr. Enl., 43 : 39 (Jav~). 
Duomitus mineus, Lefroy, Indian Insect Life. : 495. 
Xyleutes mineus, Dalla-Torre, Lepid. Cat., 29 : 52 (Batavia, Bangla
desh, India, Manilla, Java, Cambodia, Siam, Philippines and New 
Guinea). 
Xyleutes nlineus, Gaede, in Seitz Macrolepidoptera of the World, 10 
818 (India, Indo-china, Sunda Is., Philippines and New Guinea). 
Chalcidica mineus, Viette, Lambillionea, 51 (5-12) : 40 (Batavia). 
Xyleutes mineus, Roepke, Trans." R. e;1t. Soc. Lond., 107 : 284. 
Xyleutes\ mineus, Roepke, Verh. K. ned. ~kad. Wet. Aid. Nat., (2) 52 
(1) : 25, 57. (India to "Philippines and New Guinea). 
Xyleutes nlineus, 'Mi.ilIer, D. ent. Z., 12 (3) : 251. 

Type: Lost (vide Roepke, 1957). 

Antennae, thorax and abdomen dark metallic bluish-green. 
Fore wings yellowish, with a pinkish tinge, the base bluish green; 
spots of the same colour also present along the costa; the largest 
ones being one beyond cell, and another just before the apex, smaller 
spots at t he centre near the end of cell; with a large oval, transverse 
spot from median nervure tq inner margin and another large, longi
tudinal spot extending from below the end of cell at vein 1A nearly 
up to the apex at vein Rs. Hind wing yellowish, with some blacki~h 
brown on inner area and bluish black streaks in the inter-spaces 
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beyond cell; two spots on costa near apex and a series of Inarginal 
spots present. Underside of pal pi and thorax, up to fore l'egs, 
tinged \vith metallic bille green. 

Head with the labial palpi large, porrect flnd reaching as far as 
the frontal tufts. Antennae shaft (Text-fig. 27 A) wit.h 60-62 short 
segments; bipectinate in male froln base Lo nearly middle of shaft, 
or up to some 22 segmenls ; the distal part with about 40 short seg
ment~, minutely serrat e, the lasL segment sim pIe, ranli very long 
in the middle, about as long as ten Iniddle segments of shaft; 
antenn ae in felnale sim pIe, laterally flattened in distal part. 

Venation (Text-fig. 27B-C) : Broadly as for the genus. 

Genitalia. -IVI ale (Text-fig. 27D-F) : Uncus broadly triangular, 
sclerotised and sharply pointed downwards in the form of R hook; 
about twice as long as its width in middle. Tegumen broadly trian
gular, narrow at base. Saccus more or less globular. Gnathos long, 
the ends incurved and coming close to each other but not uniting. 
Clasper about two-and-a-half times as long as its width in middle; 
broader in the middle than at base or apex, the latter almost rounded 
at the tip and beset with long hair on outer side; ventral margin wavy. 
Juxta sman and reduced; anellus lobes long, broader distally. 
Aedeagus well built: markedly differentiat.ed into a short base and 
a large sclerotised and striated vesica, the latter with a hard, sclero
tised cornutal process. Female: Ostium bursae and ductus bursae 
sclerotised : corpus bursae large, nearly quadrangular, with a signum, 
the latter slightly depressed and heset with short spinose protube
ranees; receptaculum seminalis large and nearly glo bular, with a 
fine duct entering into ductus bursae. 

MeaS17renzenls. -Expanse: Fore wing: male, 65 mm.; female, 
110-126 mm. Length: Fore wing: male, 28 nlffi. ~ female, 55-59 
mm. Hind wing: male, 22 nlm. ; female, 38 .. 40 mm. Abdomen: 
male, 22 mm. ; female, danlaged. "Thole body: male, 38 mm. ; 
female, Damaged. 

Material e.xamif}ed. -India: "T. Bengal: Darjeeling, 33' 3', 
28.ii.1880 (no further data) : Calcutta, 1 ~ , -x-1870 (no furt.her data). 
Bihar : Pnsa, 1 3', 1 ~ , 29. viiL08 (C .M.E. coB.) (wild bush) (ex. coHn. 
I.A.R.I.). Orissa: Puri, 1 c1', (no date) (D. Wrtlsch coll.). Arunachal 
Pradesh: Kameng Division, Kimin, 13', 9. v.196u (.4.N.T Joseph 
col1.). Sikkiln: 548.63 m.,1 2, -.viii.1897, 1 ~ ,-.ix.1897, 23' 3' (no 
date) (All G. C. Dudgeon coll.). 

Bangladesh: Sylhet, 13', 1 ~, 28.ii.1880 (no other data). 
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A 

Text-fig. 27. Xyleutes Inineus(Cramer) : (A) Male antenna showing pectina
tions of one side. (B) and (C) Fore and hind wing venation: 
respectively. (D) Male genitalia in a lateral view, without clas
pers. (E) Claspers in inner view, with anellus. {F) Aedeagus., 
(B & C; D to F of the same magnifications). 

1 I I 

Distributiun. -This is a very widely distributed species in the 
Oriental region and is recorded from India (W. Bengal, Sikkim, 
Assam, Arunachal Pradesh, Bihar and Orissa), Bangladesh (Sylhet), 
Indonesia, Thailand, Indo-china (Cambodia) and the Philippines. 
It is also l{nown from New Guinea in the Australian region. 

Renzarks. -Cramer (1779) while describing the species fron1 Bata
via, illustrated a Inale \vith the antennae filiform, though. he mentions 
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them as "plumose" Lat.er, Donovan (1800) figured a male from 
Bengal and characterised it as "Antennae gradually tapering from 
base~' As also stated by Roepke (,1957), the antenna in the male 
figured })y Cramer (1779) is erroneous and does not rapl-esent the 
true ::;tructure of male antenna. 

This specjes is readily distinguishable from a1l the other species 
of the genns by its nletnllic bluish-green tinge on the body and by the 
large conspicuous 'spots on both. wings which are also tinged with 
metallic bluish-green. J n male genitalia, it is characterised by 
reduced juxta which is without a median lobe; and the corpus bursae, 
in the female genitalia, having a quadrangular signum. 

1877. 

1883. 
1887. 
1892. 
1892b. 

1923. 
1933. 

30. Xyleutes nigra (Moore) 

(PI. III, fig. 31) 

Zeuzera nigra Moore, Ann. Mag. nat. Hisl., (4) 20 : 348. (Type loc.
Ceylon). 
Zeuzera nigra, Moore, Lep. Ceylon, 2 : 155. 
Zeuzera nigra, Cotes and Swinhoe, Cat. Moths of India : 233. 
Zeuzera nigra, Kirby, Cat. Lep. Hei. : 872. 
Duomitus nigra, Halnpson, Fauna Brit. India, Moths, 1 : 307. (Nilgiris, 
Ceylon). 
Xyleutes nigra, Dalla. Torre, Lepid. Cat., 29 : 52. (Nilgiris, Ceylon). 
Xyleutes nigra, Gaede, in Seitz Macrolepidoptera of the World, 10 : 
816 (Nilgiris, Ceylon). 

Type : In B.l\1. 

Host: Coffee. 

Head, thorax and abdomen blackish. Frontal tufts blackish, 
irrorated with grey scales. Antennae and labial palpi blackish. 
Fore wings blackish, densely irrorated with greyish scales ; a large 
area beyond the cell angle without greyish scales. Hind wings 
blackish, densely irrorated with grey scales in the lower half of wings ; 
the area between costa and cell golden yellow to pale ochreous. 
Underside of fore wings with the coloration as on upperside; hind 
wings without pale ochreous colour above the cell, otherwise as on 
upper-side. Legs black. 

Antennae simple (incomplete and damaged apically). Labial 
palpi short and slender. Frenulum spines several. Legs with the 
spurs and spines, as for the genus. 

Venation. -M ainly as for the genus. 
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Genitalia. -Not studied (abdomen damaged in the specImens 
available for this study). 

1\1 ale: Not I<nown. 

Measllrements. -Expanse: Fore wing, 48-72 mm. Length: fore 
wing, 23-34 mm. ; hind wing, 14-21 mm.; abdomen, 15-30 mm. ; 
whole body, 21-44 mm. 

Material examined. -2 examples as follows: Ceylon; Kandy, 
1 ~, 16.x.1903 ; 1 ~, -.v.1905 (Both E.E. Green coll.). 

Distriblltion. -India (Nilgiris), Sri Lanka 

Remarks. -Referable to the genus Xylelltes, it can very well 
be differentiated from the other species by the colour of its body and 
wings which are irrorated with grey scales. 

1865. 

1880. 

1886. 
1887. 
1892. 

1892. 

1892b. 

1892. 
1892. 
1899. 

1916. 

1916. 
1916. 
1917. 

1918. 
1923. 
1923. 

1933. 

31. Xyleutes cel'anlicus (Walker) 

(PI. III, fig. 32; Text-fig. 28) 

Zeuzera ceramica Walker, List Lep. Brit. Mus., 32 : 587 (Type Joc .• 
Ceram, Amboina, Indone8ia). 
Duomitus ligneus Butler, Ann. Mag. nat. Hist., (5) 6: 68. (Type loc ... 
Darjeeling) (syn. Hampson, 1892(b) ). 
Duomitus liglleus Butler, Ill. 1:vp. Lep. Het., 6 : 29. 
Duomitus ligneus, Cotes and Swinhoe, Cat. Moths of India : 234. 
Endoxyla bosschae Heylaerls, Annis. Soc. ent. Belg., 36 : 45 (Type 
loc.-Borneo) (syn. Roepke, 1957). 
Slrigoides ceramica, Swinhoe, Cat. East. & Aust. Lep. Het. Ox. Univ. 
Mus. : 280. 
Duomitus ceranlicus, Hampson, Fauna Brit. India, Moths, 1 : 307 
(Sikkim, Indonesia ann New Zealand). 
Xyleutes ceramicus, Kirby, Cat. Lep. He!. : 875 (Nias and Indonesia). 
Duomitus' ligneus, Kirby, Cat. Lep. Het. :- 877. (Darjeeling). 
Duomitus ceramicus, Dudgeon, J. Bombay !lat. Hisl. Soc., 12 (4) ~ 
645 (Sikkim). 
Strigomorphus ceramicus, Houlbert, in Oberthur Etud. Lep. ·Comp., 
11 : 113. 
Elldoxy/a bosschae, Houlbert, in Oberthur Etud. Lep. Comp., 11 : 113. 
Duonlitlls ceramicus, Beeson, Rep. Bd. scient. Adl'ice India, 1914 .. 15 : 167. 
Duomitus ceramicus, Chatterjee, Rep. Bd. scient. Advice India, 1915-16 : 
174. 
Duomitus ceranlicus, BeesClr, Rep. Bd. scient. Advice India, 1915 .. 16 : 96. 
Endoxyla bosschae, Dalla Torre, Lepid. Cat., 29 ; 49 (Panama). 
Xyleutes ceralnicus, Dal1a Torre, Lepid. Cat., 29: 50 (Ceran1, Nias, 
New Zealand and Darjeeling (India). 
Xyleutes ceramiclts, Gaede, in Seit7 Macrolepidoptera of the World, 
10 : 818 (Cefarn, Nias, New Zealand). 

15 
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193£'. Xyleutes ceramicus, Atkinsor, Indian For. Res. (N. S.) Ent., 2 (1) : 98 
(Rangoon). 

1941. Xyleutes ceramicus, Beesoll , The Ecology and the Control of Forest 
Insects of Itldia and the Neighbouring Countries : 573, 953. 

1951 b. Xylelltes ceral11icus, Viette, La Inbillioll ea, 51 (5-12) : 42. 
1955. Xyleutes ceranlicus, Roepke, Trans. R. ent. ~oc. Lond .. 107 : 284 (New 

Guinea). 
1957. Xyleutes ceramicus, Roepke, Verh. K. ned. Akad. 'Vet. Ald. Nat., (2) 

52 (1) : 34-35 (Bur Bla, Malaya Peninsula). 
1958. Xyleutes ceroll1icus, Kaput, in ProblenlS of Humid Tropical Regions: 

63. 
1959. X.vleutes ceralniclls, Insects: In Wealth of India, 5 : 205 (C.S.I. R., 

New Delhi). 
1959. X),ielltes ceramicus, Mathur and Singh, Forest. Bull. Dehra Dun, 171 

(4) : 61. 
1961 a. Xyleutes ceral11icus, Mathur an d Singh, Forest Bull. Dehra Dun, 171 

(8) : 36. 
1965. Xyielltes ceramiclIs, Muller, DI. ent. Z., 12 (3) : 248-250. 

Types: ceramica (Walker). In colIn. Wallace, Ox. Univ. Mus. 
ligneus Butler-In B.M. 
bosschae Heylaerts-In Leiden Museum. 

Hosts: Callicarpa arborea Roxb. ; Clerodendron in/ortunatrult 
Linn.; Duabanga sonneratioldes; S esbania grandi/lora; 
Spathodes companulata ; Tectona grandis. 

Body cinereous. Antennae and labial palpi brown. Thorax 
yellowish brown; marked with two longitudinal brownish-black 
stripes. Fore wings with the ground colour yellowish brown; with 
several black costal dots from base to a pex and lines in between veins 
and in & around cell, the lines beyond the cell prominent; a large 
white-ringed patch, tessellated with black around tornlIs, extending 
along outer and inner margins. Hind wings brownish, tessellated 
with black; a few indistinct submarginal -white spots, similar to 
those on the fore wing, also present. Abdom·en ye]]owish brown at 
base, with blackish bands on the sides from near the base to 4th 
segrnent but brownish in the distal half ; a longitudinal blackish line 
present both dorsally and ventrally. Underside of wings yellowish 
brown, markings brownish black and lnore' prominent than on the 
dorsa] side; thorax and legs brownish black; tarsi yellowish brown 
at or near the base, the lateral sides brownish black. 

Head with the antennae (inconlplete in all the examples available 
for study) bipectinate (Text-fig. 28A) up to 22-26 segments, the rami 
longest in the lniddle, about as long as four segments. Labial palpi 
well developed, slender, nearly porrect and reaching the frontal tufts. 
Legs. with the spurs and spines, and frenululll and retinaculum, as 
for the genus, 
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Venation. -Fore wing .(Text-fig. 28B) : Areole very large, exten
ding beyond the cell; vein Rl arises from the areole and in line with 
the origin of median cell and vein CU1b, rarely the median ceB arising 
before the origin of areole ; R2 from near the tip of areole ; Rs shortly 
stalked with R 4+ Rs ; M 1 from well below the angle (except in one 
example where 1\11 is obsolet.e in the left wing, and arises from angle 
of cell in the right) ; 1\12 -~13 generally close, rarely stalked. Hind 
wing (Text-fig. 28C) : Broadly as given in generic characters. 

Smm 

c 

---gn 

E 
E 

N 

F 

A 

Text-fig. 28. Xyleutes ceramicus (Walker) : (A) A portion of the male antenna 
showing pectinations. (B) and (C) Fore and hind wing venation, 
respectively. (0) Male genitalia in a lateral view, without claspers. 
(E) Claspers in inner view, with juxta. (F) Aedeagus. (B & C ; 
D to F of the same magnifications). 

E 
E 

t"'oi 
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Genitalia. -l\fale (Text-fig. 28D-F) : U DCUS sclerot.ised ; a little 
less than twice as long as its width in middle; broader at bas~ than 
in distal portion, the latter narrow and blunt, not pointed. Tegumen 
broadly, oval, sclerotised. Gnathos extending laterally inwards 
but not nleeting with each other; vinculum broad above, with a short 
conical· process. Saccus short, flattened, 1110re or less broadly 
quadrangular. Claspers sim pIe, about three thnes as long as the 
width in middle; costa produced inwards into a short, blunt prolon
gation ; deeply incurved ventrally near distal margin, the apex narro\v 
and about half the width of middle. Juxta reduced, with two short 
median lobes; anellus lobes longer than juxta lobes and rounded at 
tips. Aedeagus well developed, markedly differentiated into a short 
base and a large vesica, the latter sclerotised, striated and with a hard 
cornutal process on one side .. 

M eaSllrements. -Expanse : Fore wing, 65-120 mm. Length: fore 
wing, 31-55 mm.; hind wing, 20-40 mm. ; abdomen, 26-38 mm. ; 
body, 23-55 mm. 

Material examined. -Five examples as follows: India: West 
Bengal: Darjeeling, 1 6', (no date) (I'V.D. coIl.). Sikkim: 
548.63 m., 2 JJ, -.vii.1898 (G. C. D1ldgeon coIl.) 

Burma: N. Shan States, 13,1 ~, 16. v. 1914 (C.F.C. Beeson) 
(ex. Tectona grandis) (ex. colIn. F.R.I.). 

Distribution. -It is a widely distributed species in the Orient 
and is known from India (W. Bengal, Sikkim), Burma, Malaya 
Archipelago, Indonesia (Ceram, Nias, Borneo, Java, Sumatra, New 
Guinea) and Indo-china. 

Remarks. -Refer~ble to the genus Xyleutes, it is widely distri
buted in the Orient region. From India (Darjeeling) it was described 
under the name Duomitus ligneu.s by Butler (1880). and was treated 
vide Hampson, 1892b) as a synonym of ceramica. Beeson (1941), how
ever, mentioned that the species does not occur in India and Ceylon. 
Recently Roepke (1957), although mentions that it is not known 
from India and Ceylon and records its western limit as Burma and 
Malaya Peninsula, cites lignells Butler, from Darjeeling, under the 
synonymy of Xyleutes ceramica ceramica (Walker). Evidently the 
distribution of lignells escaped the notice of both Beeson (1941) and 
Roepke (1957) and if lignel1.s Butler is to be considered as synonym 
of ceramica, the later has to be accepted as occurring in India. 

It is characterised by the presence of a whitish ringed-patch 
around the tornus in the fore wing and a well marked ·median longi
tudinal line each on dorsal and ventral surfaces of abdomen (which 
are absent in the other Indian species). 



1841. 

1844. 

1856. 

1859. 

1867. 

1883. 
1,886. 

1887. 
1892. 

1892. 
1892. 
1892b. 

1895. 
1899. 
1900. 

1903. 

1904. 
1909. 
1912. 

1916. 
1923. 

1923. 

1933. 

1,937. 
1941. 

1945. 
1955. 
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1958. 
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32. Xyleutes persona (Le Gllillou) 

(PI. III, fig. 33 ; Text-fig. 29, 30) 

Cossus persona Le Guillou, Revue zoo/., 4 : 257. (Type loc.-Samarang, 
Java, Inrionesia). 
Strigoides leucolophus Guerin, Icon. Regne Aninlal .' 505 (Type loc.
Amboina, New Guinea) (syn. Gaede, 1933; Roepke, 1957). 
Zeuzera leuconota Walker, List Lep. Brit. Mus., 7 : 1538. (Type loc.
Ceylon) (Syn. Dalla. Torre, 1923). 
Zeuzera leuconotus, Horsfield and Moore, Cat. Lep. Mus. E.I. C., 2 : 
437. 
Zeuzera /euconotus, Moore, Proc. zool. Soc. Lond. : 686 (Calcutta, 
Dum Dum). 
Hinnaeya leuconota, Moore, Lep. Ceylon, 2 : 153 (Ceylon). 
Zeuzera leuconotus, Butler, III. Typ. Lep. Het., 6 : 28. (Ceylon, Dar
jeeling (India) and Silhet (Bangladesh). 
Zeuzera. leuconota, Cotes and Swinhoe, Cat. Moths of India .0 233. 
Zeuzera leuconota, Swin hoe, Cat. East. & Aust. Lep. Hel. Ox. Univ. 
Mus. : 283. 
Xyleutes leuc%phus, Kirby. Cat. Lep. Het. : 874. 
Xyleutes leuconotus, Kirby, Cat. Lep. Het . . ' 874. 
Duomitus leuconotus, liampson, Fauna Brit. India, Moths, 1 307 
(Ceylon, Calcutta, Simla, Sikkim). 
Duomitus leuconotus, Swinhoe, Trans. ent. Soc. Lond. : 29. 
Duomitus leuconotus, Dudgeon, J. Bonlbay nat. Hist. Soc., 12 (4) : 645 .. 
Cossus persona, Piepers and Snellen, Tijdschr. Enl., 43 : 39 (Treat
ed as synonym of Endoxyla strix (Linn.). 
Cossus persona, Poujade, Bull. Sac. ent. Fr. : 122 (S. India, Ceylon 
and Java). 
Duomitus leuconotus, Stebbing, J. Asiat. Soc. Beng., 73 (2-) : 25. 
Duomitus /euconotus, Lefroy, Indian Insect Life .' 495. 
Duomitus leuconotlls, Seitz, in Seitz Macro/epidoptera of the World, 
2 : 418 (Kashmir). 
Xy/eutes persona, Houlbert, in Oberthur, Etud. Lep. Comp., 11 : 79. 
Strigoides leucolophus, Dalla-Torre, Lepid. Cat., 29 : 51 (Amboina, 
Papua). 
Xy/eutes persona, Dalla-Torre, Lepid. Cat., 29 : 53 (lndja (Simla, 
Calcutta, Sikkim), Ceylon and China). -
Xyleutes leuconotus, . Gaede, in Seitz Macrolepidoptera of the World, 
10 : 817. 
Xyleutes leuconotus, Dupont, Ent. Meded. Ned. India, 3 : 12 (Java). 
Xyleutes persona, Beeson, The Ecology alld the Control of Forest Insects 
of India and Neighbouring Countries : 580. 
Xyleutes leuc%phus, S~vastopul0, J. Beng. nat. Hist. Soc.", 19 : 115. 
Xyleutes leucolopha, Roepke, Trans. R. ent. Soc. Lond., 107 :. 283 
(New Guinea). 
Xyleutes persona, Roepke" Verh. k. ned. Akad. Wet. Afd. Nal., (2) 
52 (1) : 22 (India, Ceylon, S. Asia, New Guinea, Greater Sunda Is.). 
Xyleutes leuconotus, Bhasin, Roonwal and Singh, Forest Bull. Dehra 
Dun, 171 (2) : 84, 80, 90. 
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1959. Xyleutes leucollotus, "Mathur and Singh, Forest Bull. Dehra Dun, 171 
(4) : 62. 

1965. Xyleules persona, Muller, DI. ent. Z., 11 (3) : 253. 

Types persona Le Guilloll, in Paris l\1us.~ lellconotllsWalker, 
in B.l"I. 

Hosts Cassia fistula, Cassia multijflga, Cassia nodosa, Cassia 
renigera, Cassia siamea, Dnrio zibethinlls and Premna sp. 

Head with the antennae, labial palpi and frontal tufts dark brown. 
Thorax whitish thronghout. Wings dark brown. Abdomen dark 
brown, except the base and the last segment which have whitish scales 
dorsally. Legs dark to blackish brown. Fore wings with the base 
covered with white scales, which are continuous with the white patch 
of scales along the inner margin 11 p to the tornal angle ; a white patch 
also present at the apex; the remaining portion of wing dull blackish
brown and marked with numerous blackish striae in between veins, 
forming short and long streaks, the prominent one being beyond the 
discocelluler in the space between veins M I-M 2' Hind wings smoky 
brown, with a white patch on inner area near the anal angle; outer 
area marked with blackish brown striae; the area along costa and the 
base unmarked but with some shine. Underside of both wings 
smoky brown and of abdomen pale yellowish brown, the latter with 
segmental lateral white spots. 

Antennae (Text-fig. 29A) long, the shaft with about 75 segments; 
in male, bipectinate up to basal half, or a little less (up to basal 25 
segments), the distal part serrate, the tip simple; rami v~ry long, 
about as long as ten middle segments of shaft; antennae In female 
simple. Labial palpi well develo ped, long and nearly porrect or 
slightly ascending, and closely appressed to face, reaching as fa~ as 
the frontal tufts. Legs with the spurs, spines, frenulum and retIna
culum as given for the genus. 

Venation. -Fore wing: vein Rl arises in line with the origin of 
median cell and vein CUlb ; vein R3 connate or stalked with veins 
R

4
+ Rs ; other features as for the genns. Hind wing: Broadly as for 

the genus. 

Genitalia. -Male (Text-fig. 29B-D): Uncus about two-and-a-half 
times as long as its width in middle; broad at the base, the distal 
portion narrow, raised into a ridge distally and ending in a fine 
hooked-point. Gnathos as in ceramiclis. Tegumen and vinculum 
not much different from ceramiCllS. Saccus short. Claspers a little 
less than three times as long as the width in middle; with generally 
long and clubbed hair on the outerside and fine setae on the 
mesal side along the dorsal and on ventral margins. Juxta short 
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Text-fig. 29. Xyleutes persona (Le Guillou) : (A) A portion of male antenna 
showing pectinations. (B) Male genitalia in a lateral view, with .. 
out claspers. (C) Claspers in inner view, with juxta. (D) 
Aedeagus. (B & C of the same magnifications). 
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and reduced; with a short n1edian lobe and two lateral anellus lobes, 
the latter rounded at apex. Aedeagus well built and clearly diffe
rentiated into a short base and a large vesica, the latter slightly sclero
tised and striated ; cornutal process present, not extending beyond 
veisca. Female (Text-fig. 30): Ostium bursae sclerotised, the 
sclerotisation horse-shoe sha ped ; ductus bursae short and sclerotised ; 
corpus bursae irregular, slightly striated, with rounded signum which is 
depressed into ·a slight cavity and beset with fine black spines; ductus 
bursae connected by a duct with a globular, transluscent sac-the recep-
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taculum seminalis; another fine duct arises from the corpus bursae and 
enters into the genital tube; genital plate sclerotised only dorsally. 
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Text-fig. 30. Xylelltes persona (Le Guillou) : (A) and (B) Dorsal and ventral 

views, respectively of the parts of female genitalia. 
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Measurements. -Expanse: Fore wing: Male, 65-133 m·m.; 
female, 80-194 mm. Length: Fore wing: Male, 28-61 mm ; female, 
37-88 mm. Hind wing: M al~, 19-39 mm.; female, 25-57 mm. 
Abdomen: 1\1 ale, 21-39 mm. ; female, 21-50 mm. Whole body: 
Male, 32-62 mm. ; female, 30-73 mm. 

Material examined. -43 examples as follows: India: Bengal: 
Calcutta, 2 ~ ~, 2 d" d' ,-.ix-1903 (ex. colIn. F .R.I.) 1 0', 1 ~ ,-.iii.1885 
(S. Thomas coll.); 80' 0', 9 ~ ~ ,22.ix.1903-10.x.1903 (Reared in Indian 
Museum); 1 ~, 4.viii.1909 (B. L. Chowdhllry coll.); 1 ~,-.x.1949 
(A. P. Kapur coll.). Uttar Pradesh; Chakrata Range; Haldwani, 
1 ~, 14. vii.1930 (S. N. Chatterjee colI.) ; Dehra Dun, Guchhupani, 
1~, 19.ix.1925 (S. Bahadur col!.), F.R.I. Compound, 1~, 21.ix. 
1914,13, 18.viii.1925 (C. F C. Beeson coll.), 10', 20.x.1917, 13', 
15.viii.1923 (Student colI.), New Forest, 1<1', 15.ix.1939 (J. C. M 
Gardner coIl.) (all. ex. colIn. FR. 1.) Himachal Pradesh : Simla, 
1 ~, 25.vi.1902 (No further data). Sikkim: 2 ~ ~ (no date) (W. D. 
colI.) ; Nag-a, 1575 m., 1 <1', 4.viii.1959 (A. G. K. Menon coll.). 

Ceylon: Peradeniya, 1 d', -,ix.1900; 3 d' 0' (no further data). 
Kandy, 1 ~, -. vi.1909 ; 2 ~ ~ (no further data) (E. E. Green coll.). 

Distribntion. -It is known from India (Kashmir, S. India, Himachal 
Pradesh, West Bengal, Sikkim), Bangladesh (Sylhet), Burma, Sri 
Lanka, Indonesia and China. 

Remarks. -There had' been a lot of confusion in the literature, 
regarding the validity of this species. Walker (1856) described 
Zellzera lellconota from Ceylon anq since then the species has been 
referred to by this name by Horsfield and Moore (1954), Moore 
(1867, 1883), Butler (1886), Cotes and Swinhoe (1887), Swinhoe 
(1892, 1895), Hampson (1892b), Kirby (1892), Seitz (1912) and so 
on. Although Dalla-Torre (1923) synonymised lenconotll·s to persona, 
Gaede (1933), Dupont (1937), Sevastopulo (1945), etc., still referred 
it as lellconotlls. Recently Roepke (1957) has rightly set aside the 
controversy by treating it as a synonym of persona persona. 

Referable to the genus Xylelltes, it is one of the largest species of 
the Indian Cossidae and is close to Xylentes strix (Linn.). It, how
ever, differs from it for having a well marked streak beyond the cell 
in the fore wing (absent in strix); thorax and the tip of abdomen 
whitish (brownish in strix); and signum in the female genitalia 
rounded (triangular in strix). 

33. Xyleutes strix (Linnaeus) 

(Text-fig. 31) 

1758. Phalaena Noctua Strix Linnaeu5, Syst. Nat. Regnum Anim., 10th ed : 
508 (Type loc.-America Merid*). 

* see remarks. 
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Phalaena Noctua str;x Linnaeus, Mus. Lud. Ulr;cae : 377. 
Phalaena Noctua strix Linnaeus. Syst. Nat. Regnum Anim., 11 : 833. 
Phalaena Noctua strix, Cramer, Papil. Exot., 77 (Ambon, Java). 
Xyleutes strix, Hiibner, Verz. bek. Scltmett. : 195. 
Cossus strix, Walker, List Lep. Brit. Mus., 7 : 1521 (Asia). 
Zeuzera signata Walker, List Lep. Brit. Mus., 7 : 1537 (Type loc.
N. India) (Syn. Hampson, 1892 (b) ). 
Cossus 5trix, Horsfield and Moore, Cat. Lep. Mus. E.I.C., 2 : -437 
(Java). 
Cossus strix, Walker, List Lep. Brit. Mus., 32 : 583 (Java). 
Cossus sfrix, Piepers and Snellen, 1Udschr. Enl., 20 : 22. 
Xyleutes strix, Aurivillius, Svenska Ak. Handl., 19 (5) 154 (Java). 

Zeuzera signata, Cotes and Swinhoe, Cat. Moths of India : 234 (North 
India). 
Strigoides strix, Swinhoe, Cat. East. & Aust. Lep. Het. Ox. Univ. Mus. : 
281. (Makian, Celebes). 
Zeuzera signata, Swinhoe, Cat. East. & Aust. Lep. Het. Ox. Univ. Mus. : 
283 (N. India). 
Xyleutes signata, Kirby, Cat. Lep. Het. : 874 (N. India). 

Xyleutes strix, Kirby, Cat. Lep. Het. : 874 (Amboina, Java). 

Duomitus strix, Hampson, Fauna Brit. India, Moths, 1 :. 307 (Sikkiro, 
Sylhet, Java, Nias, New Ireland, New Britain). 
Duomitus strix, Swinhoe, Trans. ent, Soc. Lond. : 29 (Kh~sis). 

Duomitus strix, Dudgeon, J. Bombay nat. Hist. Soc., 12 (4) : 64~ 
(Sikkinl and Bhutan). 
Endoxyla strix, Piepers and Snellen, Tijdschr. Ent., 43 : 39 (Java). 

Strigomorphus strix, Houlbert, in Oberthur Etud. Lep. Comp, 11 : 
78, 114 (Sikkjnl, Borneo, Java Celebes, Ternate and Rooh lsI.) 
Xy/eutes strix, Dalla· Torre, Lepid. Cat., 29. : 54 (New Britain, Nias, 
New Ireland, Celebes, Ternate, Buru, Formosa, Moluccas, Sikkim and 
Sylhet). 
Duomitus strix, Candeze, Encycl. En!., (B) III Lep., 2 : 122 (Indo .. 
China). 
Xyleutes strix, Jordan, Mem. Mus. R.d' Hist. nat. Belg., 6 : 23. 

Xyleutes strix, Gaede, in Seitz Macrolepidoptera of the World, 10 : 
817 (Sikkim, Tonkin, Borneo, Celebes, Philippines, Moluccas and 
New Guinea). 
Xyleules slr;x, Roepke, Trans. R. ent. Soc. Lond., 107 : 283. 

Xyleutes sfr;", Roepke, Verh. k. Iled. Akad. Wet. A.ld. Nat .. (2) 52 (I) 
: 19. 
Xyleutes strix, Muller., Dt. ent. Z., 12 (3) : 245. 

Type: strix Linnaeus-? In Ox.Univ.Mus.; signata Walker
In B.M. 

Hea"d, thorax and abdomen brown to dark brown. Eyes, labial 
palpi and aBtennae brown. Fore wings whitish to yellowish-brown; 
brownish at the base and with brownish patches along the costa ; a 
few patches and also minute striae present on the outer margin; the 
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latter forming a fine net work of lines, sonle of which coalescing into 
prominent ones in the postmedial area. Hind wings brown, densely 
striated with minnte lines forming a net work in the area below the 
cell · anal area unmarked; some dark brown spots present on the 
oute~ 'margin at tips of veins. Abdomen brown or dark brown, with 
narrow white segmental bands. Underside of ,vings yellowish brown, 
with a net work of lines which are prominent and dense beyond the 
cell in the postmedial area. 

Antennae simple (present only in single specimen, damaged 
in others); the shaft with about 60 segments; ba~al seg~ents 
cylindrical but the distal ones laterally flattened. LabIal palpl long 
and slender, nearly upturned. Legs with the I spurs (Text-fig. 31A) 
and spines, and, the frenulum and retinaculum as for the genus. 

Venation. -Broadly as given in the generic characters. 

Genitalia. -Female (Text-fig. 31B-D): Ostium bursae well 
marl{ed and sclerotised, the sclerotisation being horse-shoe shaped; 
corpus bursae and receptaculum seminalis smaller than in X. persona ; 
signum triangular and not ~uch depressed on the general surface. 
1\1 ale : As no male specimens were available, the description of the 
genitalia as given by Roepke (1957) is reproduced here: " .... , ..... 
the genitalia very large and heavily chitinized. Uncus triangular, 
lora rather short. Valve about as long as broad, ligulae rathe~ large, 
aedeagus strong, curved, apical portion bulbus, densely striate." 

Measu.rements. -Expanse : Fore wing : Female, 79-188 mIn. 
Length : Female : fore wing, 37-87 mIn. ; hind wing, 25-61 mIn.; 
abdolnen, 23-48 mm. ; whole body, 38-65 lnm. 

Material examined. -Seven examples as follows : India : 
Assam; N aga Hills, 1676 m., 1 ~, 5. v.1927 (0. C. Ollenbach col!.), 
Dehra Dun, -1 ~, 27.vii.1934 (C. F C. Beeson coll.), 1 ~, 19.vii.1923 
(Student colI.) (ex. colIn. F.R.I.) W Bengal : Calcutta, 1 ~, 
10.x.1903 (Reared in Indian Mus.). M anipur : 1 ?, -vi.1901 
(Anderson colI.). 

Bhutan: 2 ~ ~, 26.v.1895 (G.C.Dudgeon coll.). 

Distribution. -X. strix (Linn.) is also a widely distributed species 
in the Orient and is known to occur in India (W: Bengal, M anipur, 
N. India, Sikkinl), Bhutan, Bangladesh, 1\1 alaya, Indonesia, Indo
china, Taiwan and the Philippines. It is also recorded from New 
Britain and New Ireland in the Australian region. 

Remarks. -Linnaeus (1758) while describing this species gave 
the habitat as "Anlerica M eridonali" Swinhoe (1892), however, 
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Text-fig. 31. Xyleutes strix (Linn.) : (A) A portion of the hind leg, with a 
pair of tibial spurs. (B) Portions oft he female genitalia in a dorsal 
view. (C) An anterior apodeme. (D) A portion of the female 
genitalia in a ventral view. (A-C of the same magnifications). 

cites 'l\fakian Celebes' as the locality of the 'type' Roepke (1957) 
states (p.29) "Linnaeus (1758) mixed up two quite different insects, 
lJiz., the large South American N octlLa Erebns (Thysania) agrippina 
and the Eastern Cossid under consideration. It is, however, now 
generally agreed that the name strix must be attributed to the last 
name. The type locality is also unc.ertain." I am also unable 
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to give a definite opinion about it, but through citations of Swinhoe 
(1892) and Roepke (1957) it is certain that the type locality is in the 
East and possibly Indonesia. 

It is the largest and heaviest insect in the Indian Cossidae and is 
close to X. persona (Le Guillou) externally to a great extent. For 
differences see under that species. 

34. Xyleutes fuscipar~ (Hampson) 

1892b. Duomitus j'lIsc;pars Hampson, Fauna Brit. India, Moths, 1 : 309 
(Type loco -Sikkinl). 

1899. 
1923. 
1.933. 

DlIomitus fuscipars, Dudgeon, J. Bombay nat. ,Hist. Soc., 12(4) ; 645. 
Xyleutes fuscipars, Dalla-Torre, Lepid. Cat., 29 : 51. 
Xyleutes fuscipars, Gaede', in Seitz Macrolepidoptera of the World, 
10 : 817. 

Type: In B. M. 

" 3 Head and thorax dark brown, grizzled with grey,; abdomen 
fuscous. Fore wing with the costal half very deep red-brown; the 
inner area more or less thickly suffused with white scales, the inner 
margin being white tesselated with black marks. Hind wing pale 
red-brown; a large white triangular patch tesselated with black on 
the outer margin between veins 1b and 4. 

Hab. Sikkim (Moller). Exp. 44 millime Type in colI. Elwes." 

Remarks. -As no material of this species was available, the 
original description has been reproduced above. The photograph 
of the type, which is present in th.e British Museum (Nat. Rist.), 
London, clearly shows that the antennae. are bipectinate up to about 
the basal half and serrate in the distal half ; the lower branch of the 
median cell in the fore wing ends near Cu1& ; the veins M 2 and 1\13 
arise from a point, but in the hind wing these veins are separate. 
From the description of the adult, as given by Hampson (1892b) it 
can be differentiated from the other Indian Xyle1.ltes species by the 
fore wing in having deep red-brown costal half, and whitish suffusion 
in the inner area. 

Genus Zeuzera Latreille 

1804. Zeuzera Latreille, NOllv. Dict. Hist. Nat' . ., 24 : 186 (Type-pyrina Linn. 
from Europe). 

1822. Zeuzera, Hiibner, Verz. bek. Schmett. : 196. 
1822. Latagia Hiibner, Verz. bek. Schmett. : 196 (Type-aesculi L.) [Syn. 

Hampson, 1892b) ]. 
1834. Zeuzera, Boisduval, Icon. His!. Lep. NOllV., 2 : 181. 
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Zeuzera, Boisduval, Gen. et 1Ilde~-Meth. Eur. Lep. : 7S. 
Zeuzera, Herrich-Schaffer, Samlnt. Ausser. Schmett. : 7, 58. 
Zell,zera, Walker, List Lep. Brit. Mus., 7 : 1528. 
Zeuzera, Westwood, Nat. Hist. Ins. India : 83. 
Zeuzera, Horsefield and Moore, Cat. Lep. Mus. E. I. C., 2 : 437. 
Zeuzera, Moore, Lep. Ceylon., 2 : 153. 
Zeuzera, Butler, Ill. Typ. Lep. Hel., 6 : 28. 
Zeuzera, Cotes and Swinhoe, Cat. Moths 0/ India : 232. 
Zeuzera, Swinhoe, Cat. East. & Aust. Lep. Het. Ox. Vniv. Mus. : 281. 
Zeuzera, Hampson, Fauna Brit. India, Moths, 1 : 310 (quotes Z. 
aesculi Latr. as the type of genus). 
Zeuzera, Kirby, Cat. Lep. Het. : 870. 
Zeuzera, Piepers and Snellen, Tijdschr. Enl., 43 : 37, 41, 43. 
Zeuzera, Schaus, Proc. U. S. Nat. Mus., 29 : 339. 
Zeuzera, Seitz, in Seitz Macrolepidoptera 0/ the World, 2 : 428. 
Zeuzera, Chapnlan, Ent. Rec., 29 (3) : 5. 
Zeuzera, Turner, Trans. ent. Soc. Lond., 66 : 163. 
Zeuzera, Dalla-Torre, Lepid. Cat., 29 : 37. 
Zeuzera, Gaede, in Seitz Macro/epidoptera of the World, 10 : 811. 
Zeuzera, Turner, Proc. R. Soc. Qd., 56 (6) : 47, 63. 
Zeuzera, Bryk, Ark. Zool., 42A (19) : 48 (quotes Z. aesculi Latr. as 
the type of genus). 
Zeuzera, Viette, Lambillionea, 51 (11-12) : 72. 
Zeuzera, Roepke, Trans. R. ent. Soc. Lond., .107 : 281. 
Zellzera, Roepke, Verh. k. ned. A~ad. Wet, A/d. Nat., (2) 52 (1) : 12. 

Zeuzera, Daniel, Z. Arb. Gem. Ost. Ell I. , 14 (1) : 6. 
Zeuzera, Miiller, Dt. en!. Z., 12 (3) : 238. 

Type species : Phalaena N octua pyrina Linnaeus 

(a) General 

The species of the genus Zeuzera Latreille are of gre~t 
agricultural and forestry im portance, some of them being serious pests 
of coffee plantations, small sapplings in the forestry nurseries and 
several species of forest plants. From the Indian subregion, only 
five species of this genus are known, 17iz., Zenzera co//eae Neitn~r
the red borer, Z. indica Herrich-Schaffer, Z. mnltistrigata Moore, 
Z. conferta Hampson and Z. postexcisa Hampson. 

After Latreille (1804), Walker (1856) gave the characteristic 
features of the genus, which though certainly better than those given 
by several subsequent workers such as Hampson (1892b), Seitz (1912), 
rrurner_ (1918) and Gaede (1933), still lacked certain important 
characters of the labial palpi and the legs which have some bearing 
on the phylogenetic position of the genus. The descriptions, etc., 
of the Indian forms are also very sketchy and not adequately figured. 

In the present study the generic characters are given in detail 
and three Indian species, piz. co/leae, multistrigata and postexcisa, 
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of which the material was available,: are redescribed in detail and 
figured adequately fronl the actual specimens. The genitalia, both 
male and female, whereyer available, have also been studied. A 
new subspecies of Z. coffeae Neitner is described from India. 

(b) Characters of the Genus. Zeuzera Latreille 

Antennae in male bipectinate up to basal half, the distal part 
minutely Eerrate, the pectination large except at both the ends; 
antennae in female wholly simple. Labial palpi rudimentary to 
moderately ,veIl developed. Hind legs with a pair of extremely short 
tibial spur; tarsi with spines on all the segments; arolium absent. 
Frenulum spine single in male, ~everal in female. Abdomen in male 
generally longer than hind wing; in female either shorter or longe! 
than hind wing. 

Fore wing with a moderately long areole, projecting outside the 
cell angle by one-fourth to one-third of its length; vein Rl arises 
from near the tip of areole ; Ra shortly stalked with R4 -/- Rs ; vein 
~Il variable, either from above, or from below the angle of cell; 
median cell always present, short, with its upper and lower branches 
ending between M 1 - M 2 and Cu1& - ~13' respectively; veins IVI2 
and M 3 separate, IV12 .arises from above, and ~1 3 from angle. Hind 
wing with a cross bar bet"reen veins Sc and Rs ; Rs - IVI 1 veins wide 
a part at origin ; median cell with its branches ending as in fore wing. 

Gnathos in male genitalia present, either well developed or 
reduced to mere rudiments; aedeagus either simple or with a well 
developed cornutal process; juxta well developed and with large 
anellus lobes. 

In female genitalia, signum on corpus bursae present; genital 
plate generally with sclerotisation both on the dorsal and ventral 
sides. 

(c) Relationships of the Genus Zeuzera with the Other AUied 
Genera 

Typically a Ze1.lzerinae genus, it is very important, both economi
cally and phylogenetically. Economic_ally, since it includ"es one of 
the well known species, piz. Ze1.lzera coffeae NJetner, which attacks 
the coffee plants and a variety of other plants. Phylogenetically, 
it is important since it has bipectinate antennae in male, a nloderately 
long areole in fore wing, ending of the lower branch of nledian in 
both wings between veins CU)a and M 3' a character found only in 
the prinlitive Dl0ths, and by the presence of, cross vein between veins 
Sc and Rs in the hind wing, a character not generally present in any 
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other Indian cossid. The male genitalia, however, show great varia
tion, i.e., gnathos are either very well developed as in Xylentes or 
reduced. 

The genus Zel.lzera is close to the genus Xylelltes HUbner in respect 
of the antennae which are bipectinate up to about the basal half and 
in the absence of arolium between the claws, but differs by the presence 
of a short cross bar, in the hind wing, between veins Sc an~ Rs 
(absent in Xylelltes), and by the ending of the lower branch of the 
lnedian between the veins CUla and 1\11 iU in both the wings (variable 
in Xyleutes, but mostly between M 2 and 1\11 a). From the genus 
Phragmataecia it differs in respect of the antennae in the male, which 
are bipectinate up to basal half (up to two-thirds in Phragmataecia) 
and for the absence of arolium (present in Phragmataecia). 
Azygophelps Hampson can be differentiated from Zeu·zera in having 
bipectinate antennae in both sexes (bipectinate in basal half in male 
and simple in female in Zeuzera) , and for presence of arolium 
(absent in Zellzera). 

(d) Geographical Distribution of the Genus Zeuzera 

It is cosmopolitan in distribution and in the Oriental region it 
is fairly widely distributed. 

(e) Key to Indian Species 0/ the Genus Zeuzera 

The following key is based on four Indian species and sub
species of which the material was available for study. 

1. Vein M1, in the fore wing, arises from 
angle of cell or above. Gnaths in 
the male genitalia, reduced; median 
10 bes absent; aedeagus slender, 
without cornuti. Female genitalia 
with two sclerotised patches on 
genital plate on ventral surface 2 

Vein M1, in the fore wing, arises from 
below the angle of cell. Gnathos 
well developed; median lobes pre
sent; aedeagus well developed, with 
corn uti. Female genitalia without 
sclerotised patches on genital plate 3 

2. Outer margin of fore wing evenly 
curved. Corpus bursae in the 
female with signun1 ; receptaculum 
seminalis present and well 
developed cof{eae coffeae Nietner 
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Outer margin of fore wing sharply 
angled at tornus. Corpus bursae 
without signum receptaculum 
seminalis red uced and indistinct coffeae angulata ssp. n. 

3. Hind wing with the anal angle not 
incised. Metathorax without medial 
spot. Abdomen with transverse 
bands on seven basal segments. 
Cornutal pro<.:ess, in the tnale 
genitalia, extending beyond the 
apex of aedeagus multistrigata Moore 

Hind wing with the anal angle deeply 
incised. Metathorax with a med!al 
spot. Abdomen with a transverse 
band only on the basal third 
segment. Cornutal process not 
extending beyond the apex of 

1861. 

1883. 
1887. 
1891. 
1.892b. 
1892. 

1892. 
1899. 
1900. 
1909. 
~914. 

1,917. 
1917. 
1918. 
1919a. 
1923. 
1933. 
1940. 
1940. 
1940. 

1941. 

aedeagus postexcisa Hampson 

(I) Descriptions of Species 

35. Zeuzera coffeae Neitner 

Zeuzera coffeae Nietner, Observations 011 enemies 0/ the Coffee trees 
in Ceylon : 21 (Type loc.-Ceylon). 
Zeuzera coffeae, Moore, Lep. Ceylon, 2 : 154. 
Zeuzera coffeae. Cotes and Swinhoe, Cat. Moths of India : 232. 
Zeuzera coffeae, Hampson, Ill. Typ. Lep. Het. Brit. Mus., 8 : 11. 
Zeuzera coffeae, Hampson, Fauna Brit. India, Moths, 1 : 312. 
Zeuzera coffeae, Swinhoe, Cat. East. & Aust. Lep. Het. Ox. Unil'. 
Mus. : 28] .. 
Zeuzera coffeae, Kirby, Cat. Lep. Hel. : 871. 
Zeuzera cojJeae, Dudgeon, J. Bombay nat. Hist. Soc., 12 (4) : 646. 
Zeuzera coffeae, Piepers and Sne1Jen, Tijdschr. En/., 43 : 37, 42. 
Zeuzera cojfeae, Lefroy, Indian Insect Life : 495. 
Zeuzera coffeae, Fletcher, Some South Indian Insects and Other Animals 
of Importance : 446. 
Zeuzera coffeae, Fletcher, Rep. Proc. 2nd. Enl. MIg., 1917 : 21, 34, 121. 
Zeuzera coffeae, Chatterjee, Rep.Bd. scient. Advice India, 1915-1916 : 1. 
Zeuzera cojfeae, Turner, Trans. ent. Soc. Lond., 66 : 163. 
Zeuze,.a coffeae, Kalshoven, Meded. Procfstn. Boschw. Batavia, 4 : 57. 
Zeuzera cojfeae, Dalla-Torre, Lepid. Cat., 29 : 38. 
Zeuze,.a coffeae, Gaede, in Seitz Macrolepidoptera o/the World, 10 : 812. 
Zeuzera cojJeae, Daniel, Mitt. munch. ent. Ges., 30 : 101.6. 
Zeuzera cojfeae, Kalshoven, Ent. Meded. Ned. Illdia, 6 (3-4) : SO. 
Zeuzera cofJeae, Ayyar, Handbook of Economic Entomology for South 
India : 307, 360, 362, 472, 3 figs. 
Zeuzera coffeae, Beeson, The Ecology and the Control of Forest b,sects 
of India and the Neighbouring Countries : 581-583, 956. 

17 
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1941. 
1945. 
1948. 
1954. 

1955. 
1957. 

1958. 

1959. 
1959. 

1960a. 

1960b. 

1960c. 

1960d. 

1961a. 

1961 b. 

Records of ,the Zoological Survey of India 

Zeuzera coffeae, Miller, Bull. ent . .'Res., 32 (1) : 3. 
Zellzera coffeae, Sevastopulo, J. Beng. nat. 'Hist. Soc., 19 : 1,15. 
Zeuzera cojJeae, Toxopeus, Treubia, 19 : 1.67. 
Zeuzerq. coffeae, Bhasin and Roonwal, Forest Bull. Dehra Dun, 171 (1) 
: 2, 29, 65, 76. 
Zeuzera coffeae, Roepke, Trans. R. ent. Soc. Lond., 107 : 282. 
Zeuzera coffeae, Roepke, Verh. k. ned. Akad. Wet. Ald. Nat., (2) 52 
(1) : 16. 
Zeuzera coifeae, Bhasin, Roonwal and Singh, Forest Bull. Dehra DU1I, 
171 (2) : 60, 80, 85, 88, 96, 99, 105, 1,07, 113, 1.17, 121, 125. 
Ze{lzera coifeae, Insects, in Wealth of India, 5 : 205. 
Zeuzera coffeae, Mathur and Singh, Forest Bull. Dehra Dun, 171 (4) : 
79, 151. 
Zeuzera cojJeae, Mathur and Singh, Forest Bull. Dehra Dun, 171 (3) : 
6, 1.3, 16, 27, 36. 
Zeuzera coffeae, Mathur and Singh, Forest Bull. Dei,ra DUI1, 171 (5) : 
21, 25, 49, 60. 
Zeuzera coffeae, Mathur and Singh, Forest Bull. Dehra DUll, 171 (6) : 
21, 84. 
Zeuzera coffeae, Mathur and Singh, Forest Bull. Dehra Dun, 171 (7) : 
12,13,17,23,75. 
Zeuzera coffeae, Mathur and Singh, Forest Bull. Dehra Dun, 171 (8) : 
18, 30, 79, 80. 
Zeuzera co/feae, Mathur and Singh, Forest Bull. Dehra DUT1, 171 (9) : 
16, 47, 49. 81, 97. 

Hosts: Aberia gardneri, Acalypha sp., Amherstia nobilis, Anona 
muricata, Anona squamosa, Camellia sinensis, Camellia 
theifera, Cassia 'fistula, Casuarina equiseti/olia, Cedrela 
tonna, Cestrum nocturnum, Chickrassia tabularis, Cinna
nomum zeylanicum, Citrus aurantium, Citrus medica, 
Clerodendrum in/ortllnatnn, Co/lea arabica, Coltea robusta, 
Crataegus oxyacantha, Cryptomeri-a japonica, Eriobotrya 
japonica, Erythoroxylon cocoa, Filicl1m decipiens, Gossypium 
sp., Grel'illia robusta, Hibiscus rosa-sinensis, Hydnocarpus 
kllrzii, H ydnocarpns wightiana, Lantana indica, Litchi 
chinensis, Jl![ elia azedarach, Pericopsis moonians, Perses 
gratissima, Persea gratissima, Phoebe hainesiana, Phyllanthus 
emblica, PsidiH..m gnajal'a, Santalrl-m album, Schleichera 
oleosa, Swietenia macrophylla, Swietenia mahagoni, Tectona 
grandis, Thea sinensis, Theobroma cocoa, Vitex pubescens, 
Xylia xylocarpa. 

Zel.lzera co/feae N ietner is widely distributed in almost whole of 
the Oriental region and is also known from New Guinea in the 
A'ustralian regio n. 

It differs from the other Indian species of the genus Zeuzera, as 
follows : 
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From Z. lnllliistrigata and Z. postexcisa, in having vein M 1 in 
the fore wing arising either from the angle of cell or from above- it 
(fronl below the angle of cell in the other two species) ; in respect -of 
male genitalia by the reduced gnathos and m~dian lobe of juxta 
(present in the other two). From Z. indica Herr-Schaffer, it differs 
iri having spots on the thorax (absent in indica) and from Z. conferta 
\,l'alJ<er, by the absence o.{ lateral spot.s and ventral. bands on the 
abdomen (present in conferta). 

Toxopeus (1948) separated the Javanese cojjeae as the sub
species l'irens, and opines about Z. oblita Swinhoe (1890) from Ran
goon, which was treatec! as a synonym of Z. coffeae by Hamps·o.n 
(1892b), that it is more likely to be conceived as a subspecies of coffeae. 
He (loc. cit.) provisionally included oblita in the list of subspecies, 
for he was doubtful of its status and mentioned that further examina
tion of type of oblita was required. Roepke (1957), however, is of 
the opinion that the question of the subspecies l'irens deserves re
investigation based on fresh and to potypical material of coffeae, which 
Toxopeus did not have at the tilne of describing the subspecies. 

I have not included oblita in my present work because I had 
no access to the types and since I feel the question of subspecies oblit"a 
needs further examination. 

I have five examples, both males and females, all from Sri Lanka 
and I refer them to the typical species. I also have a few examples 
from different parts of India: These, I find, are very different from the 
material from Sri Lanka, and require a different and distinct subspecies 
status. J, therefore, have referred the Indian s pecitnens to a neW 
subspecies,. piz., ZeHzera coffeae angulata ssp.n., which is described 
below. This new subspecies differs from typical c.offeae in respect 
of the fore wings which are sharply angled at the tornns, where a..s 
in the typical species these are evenly curved at the tornus ; by the 
Inarginal spots, on the wings, which are round (triangular in the 
typical coffeae from Sri Lanka). In respect of female genitalia the new 
subspecies differs in'the absence of signum on corpus bursae, which 
is present in the ceylonese material of coffeae. The differences from 
the other subspecies have been dealt with under the description given 
for the subspecies. 

35a. Zeuzera coffeae coffeae N ietner 

(PI. III, Fig. 34; Text-fig. 32) 

For synonymy see under Zeuzera coffeae Nietner above. 

Types : Repository not known. 
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Frontal tufts whitish above, dark brown below. Antennae brown 
to dark brown in both sexes, covered with woolly scales above, 
especially in female. Labial palpi dark brown on sides, and covered 
with woolly white scales beneath. Thorax whitish, with two steel
blue spots on either side. Fore wings either pale brownish or whitish, 
with one large spot in the cell and series of spots in and 
outside the cell, those on the outerside arranged in rows in between 
the veins ; marginal. row of triangular spots prominent. Hind wings 
paler, with fewer rows of spots in between the veins and on the margin, 
those at the t.ornal angle large and confluent; the area below the 
cell unspotted. Legs bluish ; femora of fore legs white on underside, 
dark tan-brown above; middle legs with the femora white; hind legs 
with the femora and tibiae white. Abdomen brown to dark 
brown; with a row of spots present dorsally. Underside of abdomen 
unspotted. 

Antennae wholly simple in female; bipectinate up to basal half 
in male, the distal part serrate; the rami long, the longest ones as 
long as six middle segments of shaft. Labial palpi extremely minute. 
Fore wings smoothly curved from the apex to the inner margin, 
without any angle at the tornus. Abdomen longer than hind wings. 
Tibial spurs, tarsal spines, frenulum, and retinaculum, as for the 
genus. 

Venation. -Fore wing (Text-fig. 32A) : Areole of moderate size, 
projecting beyond the cell angle by about one .. fourth its length; vein 
R 1 generally arises from near the origin of areole, rarely from the 
subcostal nervure ; R2 from near the tip of areole ; Ra from areole 
and either shortly stalked or connate with the stalk of veins R4 + R5 ; 
M 1 either from angle or from above the angle; median with the upper 
and lower branches ending between veins MI-M2 and CUla-Ms, 
respectively, the lower nearer CUla than M 3 ; veins M 2 -M a separate ; 
M 2 from above the lower angle and M a from angle. Hind wings 
with a cross bar between veins Sc-Rs ; vein Rs and M 1 separate; 
the median with its branches ending as in fore wing. 

Genitalia. -Male (Text-fig. 32B-F) : Uncus triangular, short and 
narrow; about thrice as long as its width in middle; broader at base 
than in distal part; tip produced into a downwardly directed fine 
point. 1'egumen broad, curved laterally; posteriorly produced into 
thin membranous folds for attachment of membranes inside; ventral 
portion depressed into a short shallow cavity; vinculum V-shaped, 
evaginated at the upper end. Saccus short, triangular. Gnathos 
short, rudimentary and forming a short protuberance. Claspers 
broadest beyond the middle; costa produced into long and blunt 
costal prolongations; inner side beset with inwardly directed setae, 
those on the costal margin are outwardly directed. Juxta cup-shaped 
and sclerotised; lateral margins extending into narrowly pointed 
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Text-fig. 32. Zeuzera coffeae Nietner : Zeuzera cqffeae coffeae Nietner. (A) 
Fore wing venation. (B) Male genitalia in a lateral view, without 
claspers. (C) Male genitalia in a inner view, with claspers. (D) 
Uncus in a dorsal view. (E) and (F) Saccus and Aedegus, respec
tively. (G) A portion of the female genitalia in a ventral view. 
Zeuzera co.ffeae angulata ssp.n. (H) and (I) Fore and hind wings 
venation, respectively. (J) A portion of the female genitalia in 
a ventral view. (A, H & I ; B to F ; and G & J of the same 
magnifications). 

anellus lobes. Aedeagus simple; weakly soierotised throughout, 
slightly differentiated into a base and the apex, the latter with the 
vesica reduced. Female (Text-fig. 32G) : Ostium bursae weakly 
sclerotised at base, leading into a bag like corpus bursae through 
membranous ductus bursae; corpus bursae broad at base, with a 



13.4 Recor,ds of the Z.oological .Survey of India 

short nearly oval signum; a fine duct arises from the corpus bursae 
and enters into the genital tube ; receptaculum seminalis rounded 
and membranous; genital tube long and slender, with its posterior 
apodemes very long, reaching as far as the end of the anterior 
apodemes; genital plate wholly sclerotised dorsally but ventrally 
with two small sclerotised patches. 

Measurements. -Expanse: Fore wing: Male, 34-44 mm. ; female, 
39-42 mm. Length: Fore wing: Male, 17-20 mm. ; felnale, 12-15 mm. 
Abdomen : 1\1 ale, 13-16 mnl. ; female, 15-18 Inm. Whole body : 
1\1 ale, 20-23 nlln. ; female, 22-25 mm. 

Material exanl-ined. -Five examples from Sri Lanka as follows: 
Peradeniya, 1 ~, -.xii.1902, 1 ~, -.ix.1907 ; 'Vatagoda, 1 3', -. 
i.1904 ; Kandy, 1 c1', -.v.1911 ; 1\1adulsima, 1 ~,-.ii.1~06 (all E. 
E. Green coiL). 

Distribu.tion. -Sri Lanka India (?). 

Remarks. -Referable to the genus Zeuzera, the nominotypical'spe
cies probably occurs only in Sri Lanka, but its occurrence elsewhere, 
specially in India, is not completely ruled out. The differences from 
coffeae angulata and other subspecies have been given above. 

35b. Zeuzera coffeae angulata ssp. n. 

(PI. III, fig. 35 ; Text-fig. 32) 

Head and thorax slightly paler, abdomen somewhat darker than 
in the typical form. The spots on the wings abnost as in coffeae 
coffeae except that the larger spot in the cell" on the ,fore wing, js 
absent, and that the marginal spots on wing are not trianguJar. The 
wings are semihyaline ~nd with a sharp ~pgle at th~. tornns in the 
fore wing of both sexes. The labial palpi Inore reduced. Other 
features as in coffeae coffeae. 

Venation (Text-fig. 32H-I) : Almost as In coffeae coffeae. 

Genitalia. -l\tI ale: As in coffeae coffeae. Female (Text-fig., 32 J) : 
It differs from coffeae coffeae in the ductus .bursae being long and 
narrow and enters into the corpus bursae at its broader 'end unlike 
the case in the latter where it is short . and enters into the corpus 
bursae straight at its narrower end ; the corpus bursae without signum 
unlike in coffeae coffeae where it is present; receptaculum seminalis 
short and narrow as ctfmpared to that in coffeae coffeae where it is 
large and rounded. 

Measurements. -Expanse : Fore wing : Male, 36-42 mm. ; female, 
34-42. Length: Fore wing : Male, 16-19 mm. ; female, 15-19 mm. 
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Hind wing: 1\1 ale, 9,;.12 mnl. ; feulale, 8-12 mm. Abdomen: l\tI ale, 
10-1a Inm. ; female, 9-12 mm. Whole body : lVI ale, 17-21 lnln.; 
female, 16-21 mm. 

HolQtype: A l11ale : India : West Bengal; Singur, 28.xi.1967 
(S.S.& S.R. Coll.), at light. Paratypes: India: Arunachal Pradesh: 
Siang Dist., I{ambang, 200 m., 1 3', at light, 14.x.1966 (S. K. Tandon 
& G. S. Arora coIl.). 1\:1 ysore : S. Coorg, Tithimatti, 1 if, 13.x.1942. 
Tanlil N ad u : S. Coimbatore, Karian shola, 1 ~, 2. vii.1938 (R. O. 
colI). (All deposited in Z. S. I.). 

Distribution. -The Hew subspecies is recorded frolll the Indian 
l1lain-Iand, uiz., Arunachal Pradesh, West Bengal, IVI ysore and Tamil 
N ad u. Several other records of the species, occurrence in India 
possibly refer to this subspecies. 

Remarks. -Besides the differences from coffeae coffeae, as given 
above, coffeae angulata differs from the other two subspecies as 
follows : 

From oblita Swinhoe it differs by the sharply angled fore wing at 
the tornus (evenly curved in oblita) and for bluish green spots on the 
wings (bluish in oblita). 

From l'irens Toxopeus it differs in having a series of marginal 
spots on both the wings (marginal spots not in series in l'irens) and 
bluish green spots on wings and abdomen (greenish in pirens). 

1856. 

1881. 

1887. 
1892. 
1892b. 

1892. 

1895. 
1899. 

1912. 

1923. 

3H. Zeuzera multistrigata Moore 

(PI. III, fig. 36 ; Text-fig. 33) 

Zeuzera indica Walker (nee. Herrieh-SchiUfer), List Lep. Brit. Mus., 
7 : 1536 (Syn. Cotes and Swinhoe, 1887). 
Zeuzera mu/tistrigata Moore, Proc. zool. Soc. Lond. : 327 (Type loc.
Darjeeling, India). 
Zeuzera multistrigata, Cotes and Swinhoe, Cat. Moths of India: 233. 
Zeuzera mullistrigata, Kirby, Cat. Lep. Het. : 871 (Darjeeling). 
Zeuzera 111u/tistrigata, Hampson~ Fauna Brit. India, Moths, 1 : 311 
(Dharam.shaia, Nagas, Sikkim). 
Zeuzera nlultistrigata, Swinhoe, Cat. East. & Aust. Lep. Het. Ox. 
Un;v. Mus. : 282 (Sylhet (Bangladesh), India). 
Zellzera multistrigata, Swinhoe, Trans. ent. Soc. Lond. : 29. 
Zeuzera mu/tistrigata, Dudgeon, J. Bombay nat. Hist. Soc., 12 (4) : 
646. 
Zeuzera multistrigata, Seitz, in Seitz Macrolepidoptel'a of the World, 
2 : 429. 
Zeuzera Inultistrigata, Dalla-Torre, Lepid. Cat., 29: 39. (Darjeeling, 
Sylhet, Kashmir, Indian Himalayas to Sikkiln, Naga Hills). 
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1933. Zeuzera multistrigata, Gaede, in Seitz Macro!epidoptera of th~ World, 
10 : 812 (N. India). 

1940. Zeuzera multistrigata, Daniel, Mitt. Iniinch. ent. Ges., 30 : 1.016. 
1941 Zeuzera multist,oigata, Beeson, The Ecology and the Control of Forest 

Insects of India and Neighbouring Countries : 583, 956. 
t 950. Zellzera multistrigata, Bryk, Ark. Zoo!., 42A (19) : 48 (Kambaiti, 

Burnla). 
1960b. Z ell zera ntultistrigata, Mathur and Singh, Forest Bull. Dehra Dun, 

171 (5) : 64. 
1960c. Zeuzera "tultistrigata, Mathur and Singh, Forest Bull. Dehra Dun. 

171 (6) : 120. 
1960d. Zeuzera multistrigata, Mathur and Singh, Forest Bull. Dehra Dun. 

171 (7) : 91, to I. 
1961a. Zeuzera multistrigata, Mathur and Singh, Forest Bull. Dehra Dun, 

171 (8) : 18. 
1962. Zeuzera nlultistrigata, Daniel, Z. Arb. Gellt. osl. Ent., 14 (1) : 6. 

Type,. In B. M. 

Hosts: Cryptomeria japonica, flex sp.t M ahonia nepaulensis, Mus
saenda frondosha, Pyfus malus, Quercus lineata, Santalum 
album. 

Frontal tufts, antennae and labial palpi dark brown to black. 
Vertex and thorax white, covered with white, woolly hair-scales; 
six bluish spots, three on each side of thorax, present. Fore wings 
whitish; marl<ed with steel blue spots, in a series of rows, between 
the veins and in the cell ; those in the cell and on the margins rounded 
and those in between the veins elongate. Hind wings whitish; a 
few small, elongate spots of steel blue colour present in and beyond 
the cell; marginal spots only up to vein CU 2 ; the area below the cell 
unspotted from base to vein CUI' Abdomen brown, marked with 
black transverse bands up to seven segments; with tufts of hair ; 
the last two segments without any bands, but with only tufts of 
brownish or whitish scales. Underside of wings as on u pperside 
and that of abdomen without any spots. Legs steel blue, femora 
\vhitish beneath. 

Antennae, in male (Text-fig. 33A), strongly bipectinate nearly 
up to basal half, the distal half minutely serrate; the shaft with 41-49 
segments, of which basal 18-23 segments bipectinate, the rami longer 
in middle, the longest being as long as 7-8 middle segments of shaft; 
the last segment simple; antennae, in female, shnple. Labial palpi 
minute. Legs, hind-tibial spurs, tarsal spines, frenulum and 
retinaculum, as for the genus. 

Venation. -Fore wing (Text-fig. 33B): Mainly as given in generic 
characters. Areole projecting a little beyond the cell angle; vein 
R 1 generally arises frolll cell, rarely froIn the origin of or from the 
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areole ; R:! from near the distal end of areole ; R3 generally shortly 
anastonloserl with R .. + R 5, rarely connate or free; l\tll from below 
the cell; lo\ver branch of lnedian cell ending nearer CU1a than 1\1 3, 

Hind wing (Text-fig. 33C) : As for the genus. 
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Text-fig. 33. Zeuzera nudtistrigata Moore : (A) A portion of the male an
tenna. (B) and (C) Fore and hind wing venation, respectiviely. (D) 
Male genitalia in a lateral view, without claspers. (E) Male 
genitalia in inner view, with claspers. (F) and (G) Uncus and 
saccus, respectively. (H) Aedeagus. (B & C; E to G of the 
same n1agnifications). 

Genitalia. -Male (Text-fig. 33D-H) : Uncus lnore or less tri
angular, broad at base and in lniddle ; length about twice the width 

18 
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in nliddle, narrowed distally to a fine, downwardly pointed tip. 
Gnathos long and incurved, not meeting each other but connected 
by only a thin membrane. Tegumen weakly sclerotised, and \vitbout 
invagination at base. Saccus short, broadly triangular and slightly 
upturned at tip. Claspers broadest in middle; costal prolongation 
short and reduced. Juxta sclerotised, nearly rounded, with short 
median lobes and long and blunt anellus lobes. Aedeagus poorly 
differentiated into a base and a large vesica, the latter membranous 
and with a hard cornlltal process arising from near the base. Female 
(incomplete and damaged) : Ostium bursae simple, without chitinisa
tion; ductus bursae simple; genital plate sclerotised dorsally but 
without. any sclerotisation ventrally,; the posterior apodemes extending 
a little beyond genital plate; ovipositor simple. 

Measurelnents. -Expanse: Fore wing: Male, 42-74 mm. ; female, 
66-117 mm. Length: Fore wing : 1\1 ale, 19-32 mm. ; female, 30-
48 mm.; Hind wing : Male; 13-20 qlm.; female, 20-33 mm. 
Abdomen : Male, 13-23 mm.; female, 33 Inm. Whole body : 
Male, 20-32 mID. ; female, 44 mm. 

Material exalnined. -30 examples as follows : India : Uttar 
Pradesh: M ussoorie, 4 d' J' ,-. vii-viii. 1 927, 1 J', 1 ~, ix-x.1928 
(C.F.C. Beeson colI.) ; Dehra Dun, 1 J', -.-.1931 (S.A.A. Anpery 
colI.) (ex. colIn. F R.I.) ; Lata, Garhwal Dist., 2428.40 m., 63' 3', 
6.viL 1958; Gadera, 2896 m. 1 3", 8.viii. 1958 (B.S. Lamba coll.). 
W. Bengal : Darjeeling, 1 3', -.-.1860 (no further data); 1 ~, 30. 
xii.1881 ; 1 ~, -.vii.1912 (no further data); Sanchal range, 13', 6. 
iii.1923, Tista range, 1 J, 19. viii.1923 (b oth J. C. }lIf. Gardner colI. 
ex. colI. F.I-LI.).Sikkim : 1676.38 m., 1 ~,1-5.iv.1888, 13', -.-.1891 ; 
1 ~, 10.ix. 1898 (all G. C. Dudgeon colI.) ; 2·133 m., 1 d', 1 ~, 
-. viii. 1895 (J. G. Pilcher colI. ); 1 d', 2. viii. 1888, 2 d' d', 1 ~ (no 
date) (0. Moller colI.) ; 2 d' d' (no date) (Jordon coIL). 

Distribution. -India (Kashmir, Himachal Pradesh, Uttar Pradesh, 
N aga Hills, "Test Bengal, Sikkim), Bangladesh (Sylhet) and Burma 
(Kambaiti). 

Renlarks. -A good species of Zeuzera, it can be separated from 
the other species by the wing spots which are not only prominent on 
the upper side but also on the under side; by the unspotted inner 
area of hind wings ; by the transverse bands and tufts of hair on the 
abdominal segments; and by the absence of lnedial spot on 
metathorax, In male genitalia, it differs froln Z. co//eae by the 
presence of. gnathos (absent in co//eae), and from postexcisa in having 
weakly developed Inedian lobe of juxta (well developed in postexcisa). 
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I->hylogenetically this species serves a very good example to show 
a close link between the two subfamilies Cossinae and Zeuzerinae, 
on one hand, because of the origin of vein Rl from subcostal nervure, 
which is a cossinae character and on the other hand, by the presence 
of single pair of tibial spurs in hing legs, and free gnathos. 

1 R92a. 

1892b 

1900. 
1919b. 

1923. 
1933. 

1941. 

37. Zeuzera postexcisa Hanlpson 

(PI. III, figs. 37, 88 ; Text-figs. 34, 35) 

Zeuzera postexcisa Han1pson. III. Typ .. Lep. Het. Brit. Mus., 9 : 68 
(Type lo·:.-Ceylon). 
Zeuzera postexcisa Hampson, Fauna Brit. India, Moths, 1 : 311 
(Ceylon). 
Zeuzerp postexcisa, Piepers and Snellen, Tijdschr. Ent., 43 : 41 (Java) .. 
Zellzera postexcisa, KaIshoven, Meded. p,.oj:~tn. Boschw. Batavia. 
4 : 69. 
Zeuzera postexcisa, Dalla.Tol're, Lepid. Cat., 29 : 39 (Ceylon). 
Zeuzera postc!xcisQ, Gaede, in Seitz Macrolepidoptera of the Wor/d, 
10 : 812 (Ceylon). 
Zeuzera postexcisa, Beeson, The Ec%gJ' and Control of Forest Insects 
of India and t~e Neighbouring Countries : 583. 

Type : In B. 1\1. 

Host ,. Phoeba excelsa. 

Frontal tufts and labial palpi dark brown. Vertex covered with 
white woolly hair-scales. Antennae dark brown, mixed with whitisp. 
scales, sonle of which giving metallic-blue shine. Thorax pale br~wn., 
with three lateral, shining bluish~black spots and a median on~ qn 
metathorax. Fore wings whitish to pale bro'Yn, wit.h rows of shiulng, 
bluish-black spots in between the veins ; those on the costa, al~a 
the outer margin and on the inner margin, prominent. Hind wingS. 
deeply incised at the tornal angle, generally with fewer spots ; some
times with indistinct ones and with marginal row of blue-black spots 
on the outer lnargin, the one at the tornal angle large and prominent. 
Legs (damaged in the specimens available), appear to have whitish 
to pale brown femora; the remaining portion with bluish tinge. 
Abdomen white to pale brown; a series of large or snlall spots present 
on the dorsal and lateral sides, except the third segment which has 
a transverse band, and the last which has three elongate spots, which 
are broad basally but narrow distally. Underside of wings as on 
the upperside but that of abdomen without any spots. 

Antennae, in male, bipectinate nearly up to the basal half, the 
distal part minutely serrate; the shaft with about 50 seglnents, of which 
about 23 bipectinate ; the, rami longer in the middle, the longest ones 
as long as 7 nliddle segnlents of shaft; the antennae in female, wholly 
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simple, with a few flattened distal seglnents. Labial palpi Ininute. 
Hind tibial spurs (Text-fig. 34A) tarsal spines, frenulum and retina
culum, as for the genus. 

Venation. -Fore wings. (Text.-fig. 34B) : Areole in fore wing 
slightly ,nore produced outside the cell angle than in the preceding 
species; vein Rl ari~es generally froln the cell, rarely from areole; 

~ \i i 
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Text .. fig. 34. Zeuzera postexcisa Hampson : (A) A portion of the hind leg 
with a single pair of tibial spurs. (B) and (C) Fore and hind 
wing venation, respectively. (D) Male genitalia in a lateral 
view, without claspers. (E) Male genitalia in inner view. (F) 
and (0) Uncus and saccus, respective1y. (H) Aedeagus. (B 
& C; D, F-G and E & H of the same magnifications). 
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Rs shortly stalked with R4 + R 5 ; IVII frOlll below the cell angle; 
the median cell with the lower branch ending between veins CUIn -f\ll.'l' 
nearer CU1& than M 3' Hind wing (Text-fig. 34C) : As for the genus. 
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Text .. fig. 35. Zeuz.era postexcisa Hampson: (A) and (B) Portions of the 
female genitalia. 
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Genitalia. -1\1 ale (Text-fig. 34D-G) : Uncus broadly triangular, 
long, narrow and pointed distally; strongly sclerotised ; about thrice 
as long as its width in middle. Gnathos long, ineurved and not 
meeting wit.h each other. Tegunlen ,vithont membranpus folds and 
invagination at its base. Saccus small, blunt and upturned. Claspers 
sinl pIe, broader in the middle; costal process short. .T uxta well 
developed, sclerotised; nledian lobes thick and blunt apically; 
anellus lobes long, narrow and pointed distally. Aedeagus well 
developed, with the short base differentiated from the large vesica, 
the latter sclerotised and striated at base and membranous distally; 
the cornutal process extending far beyond the vesica. Female 
(Text-fig. 35): Ostium bursae simple, weakly sclerotised ; ductus 
bursae short; corpus bursae nearly rounded; signum on the corpus 
bursae semicircular and blackish, due to the presence of short tuber
cles ; recept.aculum seminalis also rounded and membranous; genital 
plate sclerotised only on the dorsal side. 

Measurements. -Expanse : Fore wing : Male, 52-75 mm.; female, 
68-97 mm. Length, : Fore wing: male, 25-34 mm.; female, 
32-46 mm. Hind wing : Male,- 15-21 mnl.; female, 26-30 mm. 
Abdomen : 1\1: ale, 197"25 mm. ; female, 22-28 mm. Whole body : 
Male, 27 -36 nun. ; female, 34-40 mm. 

Material examined. -Fourteen examples as follows: India: Uttar 
Pradesh : New Forest, De4ra Dun, 1 ~,4. viii. 1928, 1 0', 6. viii. 
1928, 1 3, 1 ~, 9. viii. 1928, 2 ~ ~, 12-13. viti. 1,928, 1 3', 14. viii. 
1928, 1 ~', 16. viii. 1928. (G. D. Bhasin. coll.); 1 3', 11.vii. 1948 
(K. M. Szibhaya colI. )'; 1 3 (no date) ( All ex. colIn. F. R. I. ). 
Sikkim, 1 3 (no data). 

Ceylon: Diyatalawa, 2 3' 3, 1 ~,1.xii.1900 (E. E. Greeneoll.). 

Distribution. -India, Sri Lanka and Java. 

Remarks. -Referable to the genus Zeuzeta, it is characterised 
by its stout body, with an additional spot on the collar, tegulae and 
the metathorax; a dorsal and lat,eral series of markings on the 
abdomen ; and a well-developed free gnathos. The .specimens from 
Uttar Pradesh with somewhat semihyaline wings. 

It is close to lnultistrigata 1\1oore, for differences see under that 
species. 

38. Zeuzera indica Herrich-Schaffer 

1854. Z euzera indica Herrich-Schaffer, Salnml. Alisser. Schnlelt. : 58, fig. 166 
( Type loc.-not given). 
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1881. 
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1892. 
1.892b. 

1895. 
1923. 
1. 9 33. 

1955. 
1957. 

ARORA: Revision of Indian Cossidae 143 

Zellzera paucipullctata ·Walker, List Lep. Brit. Mus., 7 : 1537 (Type 
loc.-Silhet, Ran~1adesh) (Syn. Cotes and Swinhoe, 1887). 
Zeuzera indica, Horsfield and Moore, Cut. Lep. Mus. E. I. C., 2 : 437. 
Zeuzera illdica, Moore, Proc. zool, Soc. Lond. : 822. 
Zellzera paucipunctata, Moore, Proc. zool. Soc. Lond. : 686. 
Z ellzera paucipullctata, Moore, Proc. zool. Soc. Lond. : 327. 
Zeuzera indica, Cotes and Swinhoe, Cat. Moths of Illdia. : 233 (Sikkim, 
Simla, Sylhet). 
Clla/cidica i.J'ldica, Kirby, Cat. Lep. Het. : 873 (N. India). 
Zeuzera indica, Hamp~on, Fauna· Brit. India, Moths, 1 : 311 (Simla. 
Sikkinl and Sylhet). 
Zeuzera indica. Swinhoe, Trans. ell!. Soc. Lond., 29. 
Zeuze,.a indica, Dalla-Torre, Lepid. Cat., 29 : 38. 
Zeuzera indica, Gaede, in Seitz Macrolepidoptera 0/ the World, 1'0 
812 (Java, New Guinea, Simla and Sikkim). 
Zellzel'a indica, Roepke, Trans. R. ent. Soc. Lond., 107 : 281. 
Zeuzera indica, Roepke, Verlt. k. ned. Akad. Wet. A/d. Nat., (2) 52 (1) : 
13 (from Himalayas through S. E. Asia the Archipelago, the Philipp .. 
ines, New Guinea and Australia). 

Types; indica in Paris Mus. 

paucipunctata in B. 1\1. 

As no specimens of this species were available f01" study, a revised 
description of the species, given by I-Iampson (1892b), is given below. 
The description of male genitalia is quoted from Roepke (1957). 

1:'horax unmarked. The basal and terminal segments of abdomen 
each with three dorsal blue-black streaks; each of the other segments 
with one dorsal streak, those on the second and third segments 
triangular. Fore wings with the spots fewer and large, the most 
conspicuous being a spot at centre of the cell, one near the apex, 
and those on each side of vein,1A. I-lind wing with three large spots 
below the end of cell; one between vein 1 A and Cu2, the largest 
between CU2 and CU1b, the smallest between Cu1& and CU1b; with 
a marginal series of spots, the one nearest to the anal angle large. 

Genitalia. -M ale : "Uncus straight and long, the lora [gnathos] 
elongate and narrow, about as long as uncus. Valvae [claspers] 
of normal shape, about thrice as long as broad. Aedeagus short and 
thick, with some complicated structure proieeting from its orifice." 

Nleasurel1tents. -Expanse: 96-114 mm. 

Distribution. -This species is known from India- (Simla, SikkiIn), 
Bangladesh (Sylhet), throughout South-Eastern Asia, the Archipelago, 
the Philippines in the Oriental region, and New Guinea and Australia 
in the Australian region. 
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Relnarks. -The largest of Indian Ze-uzeras, it is characterised by 
the absence of spots on thorax. Hampson (,1892) placed this species 
along with Z. conferta, under his first category, i.e., vein 1\11 in the 
fore wing arising froln the angle, and the hind wing with the- outer 
l11argin evenly curved. It can, ho,vever, be differentiated from 
conferta by the thorax being unmarked. 

1856. 

1867. 
1886. 
1887. 
1892b. 
1892. 
1923. 

1933. 

39. Zeuzera conferta Walker 

Zeuzera cOllferta Walker, List Lep. Brit. Mus., 7 : 1536 (Type loc.
Sylhct, Bangladesh). 
Zeuzera conferta, Moore, Proc. zool. Soc. Lond. : 686. 
Zeuzera conferta, Butler, III. Typ. Lep. Het. Brit. Afus., 6 : 28. 
Zeuzera cOllferta, Cotes and Swinhoe, Cat. Moths of India : 233. 
Zeuzera conferta, Hampson, Fauna Brit. India, Moths, 1 : 311. 
Zeuzera conferta, Kirby, Cat. Lep. Het. : 872. 
Zeuzera confer~a, Dalla-Torre, Lepid. Cat., 29 : 38 (Sylhet, Bangladesh, 
and Luzon, Philippines). 
Zeuze,.a conferta, Gaede, in Seitz Macrolepidoptera of the World, 
10 : 811 (Sylhet, and Labuan). 

Type : In B. M. 

As no Inaterial of this species was available, the original descrip
tion by Walker (1856) is reproduced here: uFemale. Whitish. 
Antennae black. Thorax with two interrupted green stripes. 
Abdomen with three rows of green spots. Legs mostly green. 
Wings \vith very numerous minute transverse green or aeneous streaks, 
and with green dots along the border ; parts of the disk of the fore 
wings without streaks. Length of body 13 lines; of wings 28 lines. 
a. Silhet." 

Distribution. -The species is - known from Bangladesh (Sylhet) 
and the l->hilippines (Labuan and Luzon), in the Oriental region. 

Remarks. -It is close to Z. indica Herr.-Sch., in respects of the 
origin of vein lVI 1 in the fore wing and in the evenly-roundea outer 
margin in the hind wing. It is separable by the presence of spots on 
thorax, as lnentioned by Hampson (1892b). 

v. DISCUSSION 

(a) SOlne Important Taxonomic Characters 

The taxonomic study of the Indian species of the family Cossidae 
is based on cert'!,in important characters like the pectination of 
antennae, the size and shape of labial palpi, the hind tibiae & tibial 
spnrs, tarsal spines and the wing venation. In respect of the male 
genit alia the inl portant characters are the gnathos-whether meeting 
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~n the middle below the uncus or free, if present, or absent completely; 
the structure of claspers -whether ~imple or with some well-defined 
area~ ; the shape of juxta; and the aedeagus -whether simple and 
without cornuti or highly sclerotised and with cornuti. 

The family Cossidae has been divided into two subfamilies, viz. 
Cossinae and Zeuzerinae, as proposed by Neumoegen & Dyer (1894). 
The basis of division has, however, been modified by taking into 
account several characters, as mentioned above, instead of taking 
any single c'haracter as done by Neulnoegen & Dyar himself and 
several oihers. While Neunloegen & Dyar (1894) based his classi
fication on the basis of presence or absence of, a cross bar between 
veins Sc and Rs in the hind wing (This character among· the Indian 
fauna is present only in the genus Zeuzera Latreille of Zeuzerinae, 
with the result that all the other genera, viz., Azygophelps Hampson, 
Phragnzataecia Newman and Xyleutes HUbner, are excluded from 
Zeilzerinae). Barnes & McDunnollgh (1911) and Dyar (1937) 
proposed the origin of vein Rl in the fore wing as the basis of division 
between the two subfamilies (This is quite a good character and 
generally helpful, except in certain species of Zeuzerinae, viz., Xyleutes 
pardicolor (M oore) and Xyleutes kapuri sp. n., where the vein Rl 
does not arise from the areole -a characteristic feature of the sub
family, but from the cell), and Essig (1951) proposed the origin of 
veins Rs and M 1 in the hind ,ving, as being connate or stalked in 
Cossillae unlike in Zeuzerinae where it is free (This again is generally 
helpful, except in the genus Paracossus Hampson and in some speci
mens of Cossinae where these veins are either wide separate or tend 
to separate). Thus, it is evident that no single character is sufficient 
to divide the family. By taking into account the characters proposed 
by Barnes & 1\fc Dunnough, Dyar, and Essig along with a few more 
characters as that of antennae, hind tibiae and the gnathos in male 
genitalia, it would not be difficult to separate the Cossinae from 
Zeuzerinae, e.g., the genus C ossus is typically characterised by the 
presence of antennae which are pectinate up to tip, the dilated hind 
tibiae and two pairs of hind-tibial spurs, the origin of vein Rl from 
the cell, veins Rs and 1\f 1 connate in the hind wing and the gnathos 
meeting below the uncus, unlike the typical genus Zeuzera of the 
latter subfanlily, wherein the antennae are pectinate up to the basal 
half, the hind tibiae are not dilated and with single pair of spurs, 
the vein Rl arises from the areole, veins Rs and Ml in the hind wing 
are wide separated and the gnathos, if present, either rudimentary 
or free. A few more characters of taxonomic importance have also 
been used here for this study, e.g., the presence or absence of ocelli, 
the tarsal spines and arolium, etc, which hitherto have not been used 
among the Cossidae. A brief resume of these characters, with their 
bearing on the taxonomy, is as follows : 

Altbough Seitz (1937) was of the opInIon that antennae were 
not good characters for separation of various genera in the two 

19 
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subfamilies, which may be true as far as the world fauna is concerned, 
the present study of the Indian fauna shows that the antennae 
generally constitute a fairly constant c4aracter and can be p.rofitably 
used in classification, e.g., the antennae are generally pectInate up 
to the tip in Cossinae (except in the genus H olcocerus where these 
are simple) and not up to tip in Zeuzerinae. While in other genera 
of Cossinae the antennae are bipectinate, in the genus Cossus these 
are unipectinate, probably leading to a stage found in the genus 
H olcocerus. The ocelli had been unknown in the Cossidae till Clench 
(1959 a) recorded these from a Madagascan gen us Pseudocossus. Ocelli 
have also been recorded among the Indian Cossidae, especially in the 
two species, viz. Catopta cashmirensis (M oore) and Catopta sikkimensis 
(Arora), which differ distinctly from the other Cossids. 

The legs have proved to be quite useful in the study. The 
hind-tibial spurs are present in all the cossids, though varying in 
length and number. There are two pairs of tibial spurs in the sub
family Cossinae, and a single pair in Zeuzerinae. While the hind 
tibiae are dilated distinctly in the former, in the latter these are simple. 
The tarsal spines have also been found useful in the study, as these 
are present on all the tarsal segments in Cossinae, unlike in Zeuzerinae 
where these are either not present on all the segments in any of the 
genera studied, or not present at all as in the genus Phragmataecia 
Newman. The BrolillID is generally present in Cossinae, either weak 
or strong, but in Zellzerinae it may be either present, as in Azygophelps 
Hampson and Phragmataecia Newnlan, or absent in Xyleutes 
Hubner and Zeuzera Latreille. The species of .. 4zygophelps and 
Xyleutes were often confused because of the male antennae pectination 
and the wing venation. The study of the legs, however, distinctly 
separates these two genera. 

In the male genitalia the gnathos is always present in Cossinae 
and meeting below the uncus, but in Zeuzerinae it is either completely 
absent as in the genus Phragmataecia Newman, or free if present, 
either weak or strong, as in Azygophelps, Xyleutes and Zeuzera. 
Besides, other characters as that of clasper, juxta, aedeagu8, etc., 
have also been described in detail. 

(b) Phylogeny 

Some generic characters which have been noted also seem to 
have a bearing on the phylogeny of the family Cossidae. 'Turner 
(1918) traced the phylogeny on the basis of wing-venation. According 
to him the family Cossidae has retained the primitive-type of neura
tion and claimed that all the other falnilies of Lepidoptera could be 
derived from this subfamily in so far as the venation was concerned. 
He used the origin and location of various veins in the evolution 
of different genera. 
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As pointed out by hhn the nl0st primitive genera are the Cossodes 
and Dudgeonea, which have the long and well developed tibial spurs 
and rather long palpi. Their neuration, according to him, also 
confirms this conclusion. The genus Dudgeonea, however, has 
recently been ~eparated into a distillct family Dudgeonidae by 
Berger (1957) on the basis of the presence of tympanum. 

The Indian group of Cossids seem to have diverged into two lines : 
one having the characters of Cossinae, i.e., antennal pectination up 
to the tip, dilated hind tibiae, and the gnathos which are fused, and 
the other having the characters of Zeuzerinae, i.e., antennae partly 
pectinate, the hind tibiae norlnal, and the gnathos free. In the 
Cossinae group of genera the genus Catopta, appears to have got 
separated into an independent line which retains the primitive charac
ters, i.e., presence of ocelli and pectination of antennae up to the 
tips. The other group of genera got diverged on the line, with the 
antennae which are either pectinate or simple and where the ocelli 
are obsolete. From the latter the genus Cossus seems to have 
evolved and is characterized by unipectinate antennae in the male. 
The other line of development leads to bipectinate or simple 
antennae. The genus Eremocossus seems to have diverged further 
on account of the presence of stalked veins Rs-M 1; the other two 
genera, viz., H olcocerus and Paracossus have free or connate veins. 
The genus H olcocerus is easily separated by the characters of simple 
antennae in the male and by the forked median vein in both the wings. 
The genus Paracossus is characterised by bipectinate antennae and 
unforked median vein and constitutes a group by itself. 

The Zeuzerine group of genera appears to have evolved in two lines, 
i.e. one with the pectination in antennae up to more than the basal 
half and having distinct arolium, as in the two genera Azygophelps 
and Phragmataecia, which again are separated into two different lines 
of development, one having well developed gnathos in the male 
genitalia and well developed palpi as in the genus Azygophelps, as 
compared to the other being without gnathos and with reduced or 
obsolete palpi as in Phragmataecia. The genera Xyleutes and Zeuzera 
appear to diverge from the common stalk, with the pectination of 
antennae only up to basal half and without arolium. The genus 
Xyleutes constitute the line of development, which is characterized 
by the hypertrophied areole in the fore wings and the absence of 
cross bar between Sc-Rs in hind wings, as compared to the moderately 
large areole and a cross bar between the veins Sc-Rs in the hind wing 
in the genus Zeuzera which constitutes the other line of development. 

Thus, it will be seen that the family Cossidae has evolved from 
the taxa related to the genus Dudgeonea which is perhaps the most 
primitive among the superfamily Cossoidea. As pointed out by 
Turner (1918), the genus Dudgeonea possessed certain characters 
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a, antennal pectination up to the tips, dilated hind-tibiae, fused gnathos; b, antennae pectination in part, 
normal hind tibiae, free gnathos; c, ocelli present, antennae bipectinate up to tips; d, ocelli absent, antennae 
bipectinate, or unipectinate or simple; e, antennae unipectinate; f, antennae bipectinate or simple; g, veins 
Rs and Ml stalked; h, Rs and M 1 either connate or free; i, antennae simple, median forked in both wings; 
j, antennae bipectinate, median unforked ; k, antennal pectination for more than ba'sal balf, arolium present; /, antennae 
pectination up to basal half, arolium absent; m, labial palpi and gnathos well de\'eloped; n, labial palpi reduced or 
obsolete, gnatbos absent; 0, are ole hypertrophied, cross bar between SC and Rs in hind wing absent; p, areole modera
tely-large, cross bar between Sc and Rs in hind wing present. 
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which were typical of his hypothetical family, Protocossidae, i.e. the 
long and well developed palpi, the bipectinate antennae up to tips, 
the veins R2-R5 arising separately from the areole and [he well 
developed tibial spurs. The genus Catopta possesses most of these 
characters, and appears to be the prinlitive genus among the Indian 
Cossids whereas the genera Paracossus and Zeuzera are at the specia
lised stage of development, especially the genus Paracossus, which 
although peculiar due to the unbranched median vein in both the 
wings and in the absence of !lreole, has still retained the Cossid charac
ters, and has led to the origin of higher gron p of moths, especially 
those having no are ole and median cell. 

(c) Zoogeography 

The Cossidae in the Indian subregion (India, Bangladesh, Pakistan, 
Burma, Sri Lanka, and Bhutan) is represented by 40 species and 
subspecies belonging to nine genera, viz., Catopta Staudinge~ 
(2 species), Cossus Fabricius (5 species), Eremocossus Hampson 
(one species), H olcocerus Staudinger (2 species), Paracossus Hampson 
(2 species), Azygophelps Hampson (4 species), Phragmataecia Newman 
(10 species), Xyleutes Hiibner (8 species) and Zeuzera Latreille 
(5 species and one subspecies). 

The genus Catopta is known only from the Palaearctic and the 
Oriental regions, but is mainly Palaearctic. Out of 16 species 
known so far 14 occur in that region and two in the Oriental region
(India; Kashmir and Sikkim). Out of the two Oriental ones, one is 
common with the Palaearctic region. This distribution shows that 
the origin of the genus was probably in the Palaearctic region. 

The genus Cossus is cosmopolitan and is mainly either Palaearctic 
or Ethiopian. Out of a total number of 87 species, eighteen are 
represented in the Oriental region, . of which five are Indian. 

Only two species of the genus Erelnocossus are known, out of 
which one is from Pakistan (Karachi) and the other from Aden. 

H olcocerlls is again a Palaearctic genus, and 36 of the 37 species 
occur in that region. Two species are known from India (Gt. Nicobar, 
Assam and Sikkim), out of which one is common with the Palaearctic 
region. 

The genus Paracossus Hampson is endemic to the oriental region 
and is represented by only two species, which come from Sri Lanka 
and Burnla. 

The genus Azygophelps Hampson is represented in the Oriental 
region by four species which occur in India and one of these also 
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occurs in China. Twenty of the 27 species are known from Ethiopian 
and 3 fronl the Australian regions. The origin of this genus seem! 
to be Ethiopian and its distribution seems to have extended to the 
Oriental and the Australian regions. 

Of the thirty known species of the genus Phragmataecia, 13 occur 
in the Oriental region, of which 10 are known from the Indian 
subregion. This genus is mainly Oriental, but has an almost world
wide distribution except in the Nearctic region. 

The genus Xyleutes is represented by 29 species from the 
Oriental region, 8 of which are occurring in the Indian region. The 
genus is mainly Australian and out of the total of 154 species about 
84 are known from this region. It is also known from all the other 
Zoogeogra phical regions except Palaearctic. The origin of the 
genus is possibly in Australia from where it has spread to India and 
other Oriental region~, probably the ancient Papuan connections. 

The genus Zeuzera is represented by 14 species in the Oriental 
region. Out of the total number of 52 species from the world, 
only 5 occur in the Indian region. 

Thus, out of the total of 407 species of nine genera, which are 
present in the Indian region, only 85 OCClLr in the Oriental region, 
with only 40 species from the Indian region. While some of these 
species are endelnic, several other species are well represented in the 
oriental as well as other regions. 

VI. SUMMARY 

The present study deals with taxonomic revision of forty species 
& subspecie~, belonging to nine genera, viz. Catopta, Cossus, 
Eremocossus, H olcocerus, Paracossus, Azygophelps, Phragmataecia, 
X yleutes and Zeuzera. 

Two species and a subspecies are described as new to science: 
Cossus greeni from Sri Lanka; Xyleutes kapuri from Andaman 
Is; and Zeuzera coffeae angulata from W. Bengal. 

FiYe new combinations have been proposed: Catopta sikkimensis 
(Arora) ; Phragmataecia pallidalae (Hampson); Phragmataecia clara 
(Bryk); Phragmataecia obliquifascia (Bryk); and Phragmataecia 
stigmatieus (1\:loore). The latter has been referred to various genera 
by different workers but the present study reveals that it belongs to 
the genus Phragmataecia Newman. 

The following new distributional records, including those from 
India, are being reported : 
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Cossus Fabricius 

Cossus cadambae Moore 

C. acronyctoides (1\/loore) 

H olcocerus arenicola (Staudinger) 

H. rufidorsia (Ham pson) 

Phragmataecia terebri/er Fletcher 

P. parvipunctus (Hampson) 

P. clara (Bryk) 

P. obliqui/ascia (Bryl{) 

From Sri Lanka 

From Sri Lanka 

Froln Delhi 

From India (Great Nicobar) 

From Assaln 

Fronl Assam and Bengal 

From Sri Lanka 

From India (Sikkim) and Bhutan 

From India (Assanl) 

Types of the following species (the repositories given in the square 
brackets) were examined : Catopta cashmirensis (1\1oore) [Ber. Mus.]; 
Azygophelps albo/asciata (IVloore) [Ber. M liS.] ; Phragmataecia 
saccharum Moore and P. minor 1\1oore (Ber. M \l~.J ; Phragntataecia 
clara (Bryk) and P. obliqui/ascia (Bryk) (Rm. Stockholm); Phragnta
taecia purpureus Fletcher and P. terebri/er Fletcher rN. P. C., New 
Delhi] ; and Xylelltes pardicolor [Ber. Mus.]. The types of P. 
purpureus and P. terebri/er, examined at N. P. C. have been described 
for the first time, as these were. only figured by the original author 
who gave only the characters of their larvae and did not designate 
any type. Accordingly, the present author has selected the Lectotype~ 
and Paralectotypes fronl the original series. 

Some characters such as pectination of antennae, presence or 
absence of tibial spurs, tarsal spines and arolium, have been found 
to be of considerable taxonomic importance, specially in the classi
fication of subfamilies of Cossidae and in the identity of different 
genera. 

Some of the species, viz. Xyleutes persona, X. ceramicus and 
Zeuzera coffeae, etc., are of economic importance as these are serious 
pests of agriculture and forestry. 

The relationships of the Indian genera and their allies, their 
taxonomic status, phylogeny and zoogeography have been discussed. 
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