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ASIATIC SOCIETY OF BENGAL. 

Part 11.-NATURAL SCIENCE. 

I.-Fwrth Livt of Butterflies taken in Sikkim in October, 1884, with 
Notes on Habits, PC.-By LIONEL DE NICE'VILLE. 

peceived 13th January;-Read April lst, 1885.1 

I have already contributed three papera to the Journal of this 
Bociety on the Rhopalocem taken near Da j i l ing  in October. In  the last 
of these papers, the number of species recorded as met with in this 
month ie given as 284, which is inoreased in the present list to 313, or 
about twice the number of rpecies found throughout the year in Cnlcntta. 
These species were all taken a t  low elevations, either in the Runjit 
Valley or on the roads between it and Darjiling, except in a few cases 
where other localities are given; and it is probable that many more 
species will be discovered when some of the other valleys and the higher 
elevations such as Senchal come to be explored. 

LEPIDOPTERA RHOPALOCERA. 
, Family NYMPHALIDA. 

Subfamily SATYBINE. 

285. Mycalesie (Calyoisnle) blasius, Fabricine. . 
A single male. I n  my previous paper,# I recorded that 2Gi. perseus 

waa very rare in Sikkim. I t  appears that M. blasius is equally so, which 
accord8 with my lately expressed opinion that these hitherto supposed 
distinct species are in reality but one species, which should stand 
M. persew, the form that is u~ually called blaeizcs occurring in the rains 

J. A. 8. B. 1882, vol. li, pt. ii, p. 66, no. 186. 
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2 L. de Nichville-Gut of Butttwjlier from Sikkim. [Ro. 1, 

and the form perseur, in the dry weather. In the aame way, 41. minew 
and M. visala must be united under the former name, the ocellated form 
(Af. mineus) occurring in the rains, and the non-ooellated pointed-wmged 
form (M. visala), in the dry season. 

286. Lethe scanda, Moore. 
Mr. Otto Moller took a single female epecimen in perfect condi- 

tion in Birch Hill Park, Darjiling, at 6,800 feet elevation. This eex 
has been twice separately described, by Mr. Moore as Debis and 
by hb. Drnce as .Zophoessa dirphia. 

287. Orinoma damaris, Gray. 
. 

I took a single female specimen at 3,200 feet elevation. It diffem 
from the male only in the wings being slightly broader, and the apex 
~ n d  outer mugin of the forewing more rounded. I 

I 
Subfamily MORPHINE. 

288. Stichophthalma camadeva, Westwood. 
I saw a single specimen of this splendid speciee. I t  is common in 

Sigkim in June and July. 

Subfamily NYMPHALIRR. 
Eymbrmthia hippocla, Crarner. 
In the Proc. 2001. Soc. Lond. 1874, p. 570, Mr. Moore haa described 

a species of Symbrenthia from Masuri under the name of 8. &ruka. I 
took a female specimen of a Symbrenthia on this occasion which I 
consider to be merely a casual variety or 'sport' of 8. himocla. It 
agrees with Mr. Moore's 4escription of 8. damka, but has WJ 
any of the black ground-colour left, this varietal character being &ed 
to even a grater  extreme in it than in the specimen he described. 

289. Ergotis indiea, Moore. 
A single male. This species ia very doubtfully distinct from E. 

ariadne, Linnens, which I&. Moore has lately reetricted to the island of 
Java. 

290. Limenitis damva, Moore. 
A single female taken at Singla, 1,000 feet elevation. 
291. Apatura sordida, Moore. 
One male taken in the Rnnjit Valley. 
292. Helcyra hemina, Hewitson. 
One female of this rare speciee. 

Family LEMONIIDA. 
Subfamily LIBYTHB~B. 

293. Libythea myrrl~a, Godart. 
1 took a single male in the bed of a bill etream. 



Family LY CBNIDA. 

294. Ojraniris mrginata, de N. 
I took a single male at about 3,000 feet elevation. 
295. Nacaduba at,rata, Horsfield. 
Three males. 
296. Nacaduba prox. viola, Moore. 
A single male. N. wiola is recorded from Ceylon, but I have not 

seen a specimen from that locality. The expanse given for the 8 is 6 
of an inch, while the Sikkim specimen measures lr\ inches. The white 
bands on the underside as described by Mr. Moore appear to differ also : 
in N. viola the two inner and the outer ones are short ; in the Sikkim 
specimen it is only the middle pair on either eide of the discocellular 
nervnles which are short, the other two pairs extending nearly acrosa 
the wing. 

Nacuduba ardates, More. 
Mr. Distant in his recent work Rhopalocera Malayana ' has divided 

the Lymnidce into three p u p s ,  the first of which (Curetaria) lacke 
" filamentow tail-like appendages " to the hindwing, while the other 
two p u p  (Cartalaria and Aphnaria) posseas these tails. This year 
I took many specimens of a L y o re n i d in company with N. ardates 
which diflered in no way from that species except in having no tails. 
On careful microscopic examination of these tailed and tailless forms, 
I can find no difference between them in respect of the venation; 
and aa the markings are precisely simihr, I conclude that they am one 
md the same species. Mr. Distant, in forming his three group (p. 196). 
my8 that the presence or absence of the tail " may prove to be an un- 
ce* and illusory divisional character " as an American naturalist has 
recorded that certain North American speciea have a tailless spring 
brood, and a summer tailed generation. In Sikkim, at any rate, both 
forms occur together, and in equal perfection as to condition. I have 
also received both forms from Oriasa, collected by Mr. W. C. Taylor. 
Another species (N .  dana, de N.) which when describing it I placed 
doubtfully in the genus Nacaduba haa the venation of that genne, but no 
tails. It occum at Buxa in Bhutan, in Sikkim, at BholaUt in the Malda 
dietrict, in the Chittagong district, and at  Ootacllmund. 

297. Catochryrqs bengalia, de N. 
One male. 
298. BitRon i d r a ,  Moore. 
One female. 
299. 8 i t h  M*, Hewikon. 
One male. 
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300. Chliaria kina, Hewiteon. 
I took a male only a t  about 3,000 feet elevation. 
301. Satadra atrax, Hcwitaon. 
Two females. 
30'2. Satadra bupola, Hewitson. 
Several examples. They differ from Hewitson's figure of that 

species in having an addit,ional spot on the costa jast beyond the spot 
cloxing the cell on the underside of the forewing. 

303. Satadra mnea, Hewitson. 
Three males and a female taken. 

Family PAPILIONIDB. 

Subfamily PIERINE. 

304. DcZias bellado~na, Fabricius. 
I took a single male a t  rest in the bed of a stream in nearly half an 

inch depth of running water. 

Subfamily PAPILIONIN E. 

306. Papilio (Sainia) protenor, Cramer. 
One male only. 
306.. Papilio rhetenor, Westwood. 
Several males. This species has a male " sexual-mark " placed in 

a very unusual position, viz., on the underside of the hindwing just 
beyond the cell between the third median and discoidal nervulee. 

307. Papilio (Chilasa) panope, Linnaeus. 
A single male. 

Family HESPERIIDLE. 

308. Badamia mclamationis, Fabricius. 
This is a common species in Sikkim, but met with in October for 

the first time on this occasion. 
309. Halye cerata, Hewitson. 
This is rather a rare species. 
310. Sunstus aditus, Moore. 
This species was first described from the South Andamam. Mr. 

W. C. Taylor has obtained i t  in Orisss. 
311. Coladenia dhanada, Moore. 
One specimen. 
312. Thanaos kali, de N. 
313. Thanaos jhora, de N.  
These two species occur together with T. stigmata settled on &mp 

spots sucking up the moisture. On the wing, T. kali is ewi9 &tin- 
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gniehed from the other two species by its much larger size and deep 
black colonr. It is much the rarest of the three. T. stigmata is the 
only described species of the genus having a male sexual mark on the 
upperaide of the forewing. 

II.-Notes on Indian Rhynchota, No. 2.-By E. T. ATKINSON, B. A. 

[The notes are taken so far as possible from the original descriptione 
or from SWI1, Signoret, Butler, or Distant, t c .  where these writers have 
redescribed a species. The measurements of specimens not in the Indian 
Musenm have been converted into millimetres from the recorded measnre- 
men& of the several authors.] 

[Received Beb. 17th ;-Read March 4th, 1885.1 

HOMOPTERA. 

Family CERCOPIDE. 

Cmopida, StB1, Hem. afric. iv. p. 64 (1866) : Hem. Fabr. ii. p. 11 (1869). 
Fieber, Rev. Mug. 2001. (3 sir.) iii. p. 328 (1875) : Cercophu StBl, Ofvers. Kong. 
Vet. Aka. Fdrh. p. 718 (1870). 

Frons convex or compressly produced : ocelli two on the vertex near 
the b e  : thorax, large, sexangular or trapezoidal : scutellnm small or 
moderate, triangular ; tegmina usually coriaceous : feet remote from 
the sides of the body with the coxm (especially the posterior pair) 
short : tibim rounded, posterior furnished with one or two spines and 
with tt circlet of spinules a t  the apex. 

Subfamily CEBCOPINA, St&l. 

Cercopida, StU, Hem. Afric. iv. p. 55 (1866) : Hem. Fabr. ii. p. 11 (1869) : C w  
wpina, SLB1, Ofvera, Kong. Vet. Aka. Fdrh. p. 718 (1870). 

Anterior margin of thorax straight, eyes equally long and broad. 

I n  1874, Mr. Butler of the British Musenm (Cist. Ent. i. p. 245) 
recorded the species of the genera Cosnaoscarta and Phymatostetha, 
formed by StAl from the genus Oercopb of Walker (nec Fabricius). He 
enumerated 104 species of the genus Cosmoocarta and 22 species of the 
genus Phyntatostetlm. Since then, the number of species of the genus 
(7osmoscarta has been increased by eight of which five, described by Mr. 
Distant, come from India and the Eastern Archipelago, and three, de- 
scribed by Mr. Butler, come from Pemng and Sumatra. The number 
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of species of the genus Phymtostetha haa been increased by two, of 
which one comes from Ceylon and one from Assam ; both have been 
described by Mr. Distant. The Indian Museum possessea abont ten, 
apparently undescribed, species which may be referred to these genera, 
and which will form the subject of a separate paper hereafter. 

Genus COSMOSCABTA, SM. 

Hem. Fabr. ii. p. 11 (1869) : m e m .  Kong. Vet. Aka. Fllrh. p. '7l8 (1870). 

Frons very large, very tumid, obtuse, extended on the Eacial Bide 
almost to the eyee, devoid of 8x9' longitudinal furrow or keel. 

1. COSMO~CAUTA TRICOLOB, St. Farg. and Serv. 

Cercopis trieolos, St. Fargeau and E(erville, Eno. Yhth. x. p. 605 (1825) : Bnrm. 
Handb. Ent. ii. (i) p. 124 (1835) : Walker, J. L. 8. Zool. i. p. 95 (1856) ; ibid., p. 165 
(1857). 

C o m s c a d a  tvicotor, Bntler, Cist. Ent. i. p. 246 (1874) : Dietant, J. A. 8. B. 1 
xlviii (2) p. 38 (1879). ! 

Black, shining: head, thorax, scntellum towarde the tip, hind 
borders of the abdominal segments, the tip of the abdomen and the legs, i 
red : femora black, the fonr anterior red towards the tip : six red spote 1 
on each tegmen a t  the base. A Tenasserim variety in the Indian 1 

Museum W e r s  from the type in having the subbasal fascia represented 1 
by a transverse series of fonr sanguineons spots ; there is also a spot of 
the same colonr a t  the base. I t  is thus intermediate between 0. tricolor 
m d  C. bminotata, Butler (Cist. Ent. i. p. 245), which differs also in the 
coloration of the abdomen (Distant). Body long 22 : oxp. teg. 51 
millims. 

Reported from Borneo, Java, Singapore, and Tenaseerim ; a speci- 
men from the last locality is in the Indian Mnsenm. 

2. COSMO~CARTA BABINOTATA, Butter. 

Cosmoscavta basinotata, Butler, Cist. Ent. p. 245, t. viii, f. 2, (1874) : Distant, 
J. A. S. B. xlvii (2) p. 194 (1878). 

Form of 0. tricolor : differs chiefly in having the te@na crossed & 
the base by a patch of six red spob (that on the clavue being more or 
less bifid) instead of the pale testaceom band, and in the narrower and 
interrupted red bands margining the segments on the dorsnm of the 
abdomen (Butler). Long. 21 : exp. teg. 47 millime. 

Reported from Sarawak, Tenaeeerim. 



1885.1 E. T. Atkinaon-Notes on Indian Rhynchoh. 

3. CO~YO~CAETA MOOBEI, Distant. 
Connoacarta mood, Distant, Trans. Ent. 800. Lond. p. 321 (1878.) 

Black, shining : tegmina with the base both above and below car- 
mine. This coloration consists of a narrow straight subcostal streak of 
about 3 millims. in length and a broader claval streak of abont the same 
length, gradually rounded and narrowed at its termination : wings fns- 
cona; costal edge, for abont half the length, narrowly tinged with 
carmine : eyes lnteons : posterior border of scutellum, metanotnm, and 
abdominal segments, apex and lateral borders of abdomen, carmine : 
anterior legs dull reddish, femora fnmiihed with a, strong spine ; inter- 
mediate legs pitchy: mesosternum with two very large conical, thick 
teeth. Body long 13 : exp. teg. 35 millimn. 

Reported from S i b .  

4. COSMOSCARTA FUSCIPERNIS, St. Fargeau. 
(Islcopiufuscipmmis, St. Farg. & Sem., Eno. Mkth. x. p. 605 (1825.) 
Cercopia @am, Walker, List Horn. B. M. iii. p. 653 (1861) : J. L. 8. 0001. i. p. 

96 (1856) : ibid. x. p. 276 (1867). 
Connoscwta fusc ip&a,  St&], Hem. Fabr. 2 p. 11 (1869) : Butler, Gist. Ent. i. 

p. 246 (1874). 

Black : head, chest, rostrum except its black tip, and the fore-border 
of the tegmina from one ta two-thirds of its length, red: wings dark 

grey. Thorax sometimes with two black points. Body long 12 : exp. 
teg. 27 millims. 

Reported from Jaw, Penang, Mount Ophir, Malabar ( Walker). 

5. COSMOSCARTA MEOAMERA, Bntler. 
Csnopis nigripennis, Walker (mec Fabricins), List Horn. B. M. iii. p. 663 (1851). 
Caanoscarta megamma, Butler, Ciet. Ent. i. p. 24f3, t. viii. f. 3 (1874) : Distant, 

J. A. S. B. Jviii. (2), p. 38, (1879). 

Form and general coloration of 0. fuuc ipn i s  (St. Fargeau), but at  
once distinguished by its much greater size, black legs, the narrower 
reddish costal edge and less pronounced baeal reddish diffnsion on 
tegmina. The colonr of the thorax and head also varies from piceow to 
castaneons and bright testaceow (Butler). Body lon'j 16-19 : exp. 
teg. 39-47 millims. 

Reported from Hong-Kong, Laos, Java, Penang, Tenasserim, Silhat : 
the Indian Museum possesses specimens from Sikkim, SibsBgar, NBgs 
Hills, and Tenaaserim. 

6. CO~MOBCAUTA PUNERALIB, Bntler. 
Ooaoacarta ftunsralis, Bntler, Cist. Ent. i. p. 247, t. viii, f. 4 (1874). 

Form of 0. fuecipennis, St. Far. & Serv., but tho- with a distinot 
central ridge : head snd thorax dark oastaneous ; soutellnm piceons, 
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domnm of abdomen reddish-orange ; kgmine piceons, almost black ; 
wings fuscous ; pectns black ; venter and legs red ; segments trans- 
versely banded and laterally spotted with black ; proximal extremities 
of femora blackish (Butler). Body long 20 : exp. teg. 41 m i l l i i .  

Reported from India. 

7. CO~MOSCAF~TA MASONI, Distant. 

Cosmoscarta masmi,  Dietant, J .  A. S. B. xlvii (2); p. 194 (1878) : XI-% (2), 
p. 40, t. ii, f. 6, (1879). 

Pronotnm stramineons with a quadrate black spot on the anterior 
margin : head (except basal portion), and eyes Inteous : tegmina, pectus, 
legs, and abdomen shining black : prosternum with lateral borders stra- 
mineons : wings dark fnscons with the veins black 9 .  Body long (excl. 
teg.) 17 : exp. teg. 45 millims. 

Reported from Burmq Tenasserim : type from the latter locality in 
the Indian Museum. 

Carcopis riridanr, Qne'rin, Voy. Bdl. Ind. Orient. p. 601 ; Atlna, t. 3, f. 7, 74 
(1834) : Walker, List Horn. B. Y. iii. p. 654, (1851) ; J. L. S. 2001. x. p. 279, (1667). 

Cercopis latissima, Walker, List Horn. B. M. iii. p. 655, (1851). 
U o m s c a r t a  ai~.idana, Bntler, Ciat. Ent. i. p. 249, (1874). 

Black, shining : tegrnina shining metallic blackish-green, conrex 
along the fore-margin which is dilated towards the base ; wings fuscous, 
veins black, rostrum, feet, and anus coccineom. Body long 15 : exp. teg. 
46 rnillims. 

Reported from Coromandel, Java, Sumatra, Mysol, New Guinea 

9. COSMOSCARTA EGENS, Walker. 

Cetcopi.4 egens, Walker, List Horn. B. M. Snppt. p. 171, (1858). 
Cosmoscarta egens, Bntler, Cist. Ent. i, p. 255, (1874). 

Thorax and head black, shining : scntellnm, metanotnm, abdomen 
a t  the base and along the posterior margin of each segment, and the legs 
red : tegmina very red a t  the base and with' a roseate band before the 
reticulated apical third, this band is sometimes narrow or indistinct 01 
even obsolete : wings brown, rosy red at  the base and along the adjoining 
part of the costa. Body long 11 : exp: teg. 31 millims. 

Reported from India, Penang : the Indian Musenm possesses speci- 
mens from the NSga and Khasiya hills. 

10. COSMOSCARTA DUCENS, Walker. 

Cercopia duema, Walker, Lirt Horn. B. M. iii. p. 655, (1851) : Stil, A. 8. B. F. 
(4 e6r.) v. p. 188, (1865). 

Cosmoscarta h e n s ,  Bntler, Cist. Ent. i. p. 265, (1874). 
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Black, rostrum and legs piceons ; abdomen shining violaceon8 ; 
hgmina blackish-brown with two narrow, slightly nndul&ng, sordid 
aanguineoua bands ; one, near the base ; the other, a t  two-thirds of the 
length : wings dark brown, veins black. Body long, 16 : exp. teg. 40 
millims. 

Reported from Silhat : the Indian Museum possesses a specimen 
from the N6ga hills. 

Cercopir lydia, Btbl, Ofvera. Kong. Vet. Aka. F6rh. p. 149, (1865). 
C o w r d o  lydia, Butler, Ciat. Ent. i. p. 257, (1874). 

Brick red or &on-yellow : head, anterior part of thorax, scutellum 
(except the frena), tegmina, anterior lateral part of prostethiurn, 
metaetethinm, anus and tarsi, black: base of the tegmina brick-red or 
saffron-yellow : wings sordidly hyaline, apex very slightly idwcate, baee 
palely saEron. Body long 8-10 : exp. teg. 20-23 millims. 

Sometimes tegmina have no s d r o n  bands and sometimes have two, 
one before and the other behind the middle. 

Reported from E. India. 

12. COSMOSCAETA TBIOONA, Walker. 

Cs+copir trigma, Walker, List Horn. B. M. iii. p. 660, (1851). 
Cttcopia ampZicollia, Walker, 1. o. Sappt. p. 175, (1858). , 

Coemorcarta trigona, Butler, Cist. Ent. i. p. 257, (1874). 

Thorax metallic bluish-black, shining : borders of scuteIlnm, poste- 
rior margin of segments of abdomen, the anus, c o w  and femora, and the 
tarsi a t  the base, red : tegmina bluish-black, tips brown, with a bifurcated 
basal streak and two bands, red ; the basal streak with the median band 
contain between them an almost triangular patch, bluish black : the limb 
of the basal bifurcation on the hind border is much broader than that on 
she costal margin, neither q& reach the median band. Body long 10-12 : 

exp. teg. 23-29 millime. 
Reported from N. India. 
The Indian Museum possesses specimens from the Khaeiya and NBga 

hills, the Dhansiri valley, and Sibs6gar. 

13. COSMOSCASTA DECISA, WtL&er. 

Cttcopir deeira, Walker, List Ham. B. M. Bnppt- p. 175, (1868). 
Cornscarto dscisa, Butler, Ci&. Ent. i. p. 258, (1874). 

A second species described under this name by Walker (in J. L. 8, 
Zool. x. p. 278, No. 296, 1867) has been renamed 0. conata by Butler 
(in Cist. Ent. i. p. 253, 1874). Walker desoribes 0. decisu thm: 

Black : head above and prothorax mneons-green, shining : prothorax 
2 
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with a very indistinct keel : tegmina whitish t eskeous  a t  the base and 
with two whitish testaceons bands ; middle hand almost equal in breadth 
and parallel to the baaal one; exterior band contracted hindward: 
wings greyish-vitreous." Body long 7& : exp. teg. 17 m i l k .  

Reported from Darjiling. The Indian Mueenm possesses a specimen 
from Sikkim. 

14. COSMO~CAETA UNDATA, Walker. 

Cure+ d a t a ,  Walker, Liet Horn. B. If. iii p. 669, (1861) : at&], Ofven. 
Kong. Vet. Aka. Farh., p. 148, (1866). 

Cosmoscarta undata, Butler, Ciet. Ent. i. p. 868, (1874). 

Black : abdomen shining violaceons : thorax and the q t e  or bends 
on tegmina croceons or dons-testaceoue ; an anterior transverse spot 
on the thorax and the posterior part, black : wings slightly infnscate, 
veins rufescent towards the base. 

Var. a. Posterior half of thorax black: tegmina with almost the 
B t h  bsgal part, posteriorly sinnated, a waved band a little before the 1 

middle, somewhat interrupted towards the claval euture, also a band 
beyond the middle, produced posteriorly in its middle, sometimes divided 1 

I into three spots, rfous-testaceow. Body long 13 : exp. teg. 30 millims. , 
This variety is reported from the Ilimilaya and the lndian Museum , 

possesses specimens from Sibsigar, Assam, and Arakan 1 
Var. b. about the fourth basal part of the tho-, black: tegmina I 

with a waved band before the middle, twice snbintempted, emitting a t  ' 
the costal and scutellary margins a stripe, sinnated within, also with 
three spots disposed in a curved row beyond the middle, the two exterior ' 
often confluent, rnfous-teskeous. Body long 9-10 : exp. teg. 24 d l i m s .  I 

Reported from Penang. i 
15. COSMOSOARTA BI8PECULAsI8, White. I I 

I 
Curcopir bispecda+is, White, A. & M. N. H. xiv. p. 426, (1844) : Walker, List 

Horn. B. M. iii. p. 656, (1851) : Stbl, Stettin Ent. Zeit. xrii. p. 163, (1866). 
Cosmoscurta bispecvlaris, Butler, Ciet. Ent. i. p. 269, (1874). 

Cinnabar, shining : thorax with two very large,nearly oval, black spots 
in front of which are two small, nearly m u d ,  black spots ; pectm black ; 1 
underside of abdomen with two black h n d s  : tegmina0with a short black 
stripe a t  the base, near which three united black spots form a cmed 
band across the wing ; another band is formed in the middle by three 

i 
separate black spots ; reticulated part at  the tips brown ; wings grey, 
red at  the base, brownish along the hind bordera and a t  the tips. Body 
long 11-12 exp. teg. 26-29 millims. 

Reported from India, Almora, N. W. P., Penang : the I n d h  &senm 
possesses specimeus from h m .  
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16. COSMOSCAETA D O R ~ ~ M A C U L A ,  Walker. 

Cm-copis d o + s i d a ,  Walker, List Horn. B. M. iii. p. 658, (1851) : J. L. S. Zool. 
i. p. 95, (1856) : ibid. p. 165, (1857). 

Cerwpir quodrimaeulata, Walker, 1.  o. p. 661, (1861). 
Cosmoscarto dorsimacula, Butler, Ciat. Ent. i. p. 259, (1874). 

Walker's Cercopit &simacula in List Hom. 1. c. p. 663, No. 41, is 
different and wae renamed by him Cercoph tomatosa in J .  L. S. Zool. 
L p. 284, (1867) : it now stands aa Phymatostetha stellata, Gu6rin (p. v). 

Bright red shining : head with a short transverse streak along each 
side of the hind border; thorax with two very large black spots on each 
side of the disc and two smaller spots in front ; pectus and abdomen to- 
wards the base, black : a row of black spots on each side of the abdomen, of 
which the underside, except the hind borders of the se,gnents, is black ; 
tegmina red with seven black spots, six large and more or less confluent 
form two curved bands ; reticulated part lurid : wings lurid, red a t  the 
base ; veins brown, red towards the base (Walker). Body long 12-14 : 
exp. teg. 36-39 millims. 

Var. a. abdominal segments with black bands. 
Var. b. Body and tegmina testaceous with the usual spots. 
Reported from N. Bengal. 

17. COSXOS~ARTA FICTILIB, Butler. 

Coanoseartajctilis, Butler, C i ~ t .  Ent. i. p, 259, (1874). 

Allied to preceding but differs in its usually smaller size, narrower 
thomx, duller and more uniform colonring and much smaller and more 
regularly uniform black spots (Bwtler). Body long 12 : exp. teg. 32 
millims. 

Reported from Penang, India, Silhat. 

18. COSMOBCARTA DORSALIS, Walker. 

Cercopb dorsalis, Walker, List Horn. B. Id. iii. p. 658, (1851). 
Cercopia conneza, Walker, Lint 1. c. p. 663, (1861). 
Cercopis ramosa, Walker, Ina. Saande. Horn. p. 86, (1858). 
Cosmoscarta dorsalir, Butler, Cist. Ent. i. p. 260, (1874). 

Walker desoribes 0. dorsalis, thus :-" Piceom shining ; shield very 
minutely punctured, impressed on each side in front ; tibirc and feet 
femginous ; tegmina red, black on the reticulated part ; eight large, 
partly confluent, black spots on membranous part : wings brown, veins 
black." Body long 9 : exp. teg. 25 millime. 

Reported from N. India. 
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19. COSMOBCABTA PALLIDA, Walker. 

Cereopie #lido, Walker, List Horn. B. M. iii. p. 657, (1851). 
CerwpM ferruginaa, Walker, List 1. c. p. 660, (1851). 
Cosmosearta pallida, Butler, Cist. Ent. i. p. 265, (1874). 

Walker describes 0. pallida, thus :-" Testaceons, head black, 
transversely striated, very convex in front : rostrum testclceons : abdo- 
men brown, testaceous a t  the base, and a t  the t ip:  tips of the fed 
brown : tegmina Inrid, brown towards the tips : wings grey, vein8 
brown." Body long 11-15 : exp. teg. 29-33 millims. 

Reported from India. 

20. COSMOSCARTA ELEOANTULA, Butler. 

C o m s e a r t a  elegantula, Butler, Cist. Ent. i. p. 265, (1874). 

Allied to preceding : head and thorax metallic greenish black: 
abdomen purplish black, castaneons a t  the tip : tegmina piceons, veins 
of basal half testaceons : baee and a transverse band a t  end of second 
third reddish-orange : wings slightly fnscescent ; base rnfescent (Butler). 
Body long 8 : exp. teg. 20 millime. 

Reported from India. 

Uerccpiapictilis, Sthl, Ofoem. Kong. Vet. Aka. F6rh. p. 249, (1854). 
Cosmoscarta pictilis, Butler, Ciet. Ent. i. p. 266, (1874). 

Obscurely green chalybeons ; scntellum on both sides at  the b 
and at the apex weakly spotted with cinnabar : tegmina sordidly white, 
basal margin and two bands weakly cinnabar; two spots, one smaller 
before the first band and the other between the bands and the apex 
nigro-fuscons : femora red ; tibioe blackish. Long, 16 ; breadt.h of prone 
tnm 6 millims. Bntler writes that i t  seems allied tro P. signifera, Walker 
from the'description and in that w e  would be a Phymatostetha. 

Reported from E. India. 

22. COSMO~CARTA BOREALIS, Distant. 

Comoscarta borealis, Distant, Trana. Ent. Soo. p. 821, (1878). 

Head and pronotum lutaous, antennm black : abdomen and tegmins 
roseate, ocelli black, eyes lnteous thickly covered with blackish markinp: 
winga pale fuscone : pectns, COXB, and femora Iutaous, fore and median 
tibim black, hind tibire luteous with the apex black: the tip of the 
rostrum, tarsi, and a strong spine near the apex of the hind tibia, bl& 
Body long 6 : exp. teg. 17 millime. 

Reported from the Khasiya hills. 
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23. COSMOSCABTA ANDAMANA, Distant. 

Comoscarta adamana, Distant, Tmne. Ent. Soo. p. 175, (1878) : Waterhome, 
Aide Ident. Ina. i. t. 58 (1880-82). 

Sangnineow, finely and closely punctured : tegmina with a broad 
band across the middle and tho apex broadly black: these bands are 
united a t  the inner margin, sometimes very broadly : wings sordidly 
hyaline with veins much darker, base slightly sanguineous : femora, 
tibim and tarsi piceoas, hind tibia with an acute spine (Distant). Body 
long 9 : exp. teg. 24 millime. 

Reported from the Andaman Islands. 

Genus PHYMATOBTETHA, StU. 

Ofvera. Kong. Vet. Aka. l?Orh. p. 721, (1870). 

From tumid, seldom forming an angle below the middle, without a 
keel or longitudinal impression. Ocelli nearer each other than the eyes. 
Thorax with the posterior margin before the scutellnm slightly sinnated 
posterior lateral margins straight or sinnated. Mesosternum furnished 
posteriorly with two conical tubercles. Feet moderate, posterior tibiae 
armed with one or two spines. 

24. PHYMATOSTETHA B T ~ L I I ,  Butler. 

T& circumducta, Stbl (mc Walker), Ofvera. Kong. Vet. Aka. F6rh. p. 160, 
(1866). 

phymdostetha cireumducta, St&1 1. o. p. 721, (1870). 
Phymatoatetha sthlii, Bntler, Cist. Ent. i. p. 267, (1874). 

~ l a c k i s h  : frons, apices of the lobes of the vertex, apical and lateral 
margins of anterior part of the thorax, scntellnm before the middle, two 
bands on the tegmina, equally removed from each other and from the 
baae and the apex, the anterior small stripe on the corinm, and the 
scutellary limbns of the clavus beyond the middle, sordidly lutescent : 
apical limb- of corinm pellucid fnscons : wings fuscons, subsangnineons 
a t  the base : scutellnm snbequilrtteral; mesostethium with two distinot 
obtuse tubercles. Body long 14 : exp. teg. 34 millims. 

Reported from E. India. 

25. PHYMATOBTETHA CIBCUYDUCTA, Walker. 

Cmcqpis circumducta, Walker, List Horn. B. M. Snppt. p. 176, (1868). 
Cezcopis wstalis, Walker, Liat, 1. o. iii. p. 664, (1851)- 
Phymatostethu c i r d u c t a ,  Bntler, Cist. Ent. i. p. 268, (1874). 

The name C. cootalis (1. c. iii. p. 664), had already been given to a 
local form of C.  theora, White, by Walker ( I .  c. iii. 651) and was snbse- 
qnently changed by him to C.  circumducta for this species. 
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Black : head shining : frone with a eemicircdar lnteons band which 
is prolonged in a conical form to the face which on each side ia yellow: 
rostrum yellow, tip pitchy : prothorax with a luteone band along the 
fore border extending on each side to the base of the tegmina, scntellnm 
lurid on each side ; pectus with large yellow marks on each side : aMh 
men purplish black with yellow bands a t  the tip, ventral surface yellow 
with three rows of transverse black spots, the mde rows on the edge: leq 
tawny, femora and fore tibim brown, femora yellow beneath: tegmim 
dark brown with two narrow pale red bands, one a t  one-third, the other 
a t  two-thirds of the length, a yellow stripe extending along the fom 
border from the b e  to the first baud where i t  acquires a tawny hue, r 
pale red stripe extending along the hind-border from the bnse nearly t4 

the first band : wings pale brown, almost colonrless in part of the diac, 
luteous at  the base, veins black (Walker). Body long 12 : wing long 
15 millims. A variety has two snbapical spots on the tegmina red. 

Reported from Malabar, Singapore. 

26. PHYMATOSTETHA HILARIS, Walker. 

Curcopis hilaris, Walker, Liat Horn. B. M. iii. p. 666, (1861). 
Phymatostetha costalia, StB1, Ofvers. Kong. Vet. bts. F6rh. p. 781, (1870). 
Phymatostetha hilade, Butler, Cist. Ent. i. p. 268, (1874). 

Black : head shining ; frons with a semicircular luteona band which 
is prolonged in a very broad conical form and occnpies the disc of the 
face : the latter i pitchy, sides and epistoma yellow, rostrum yellow 
with a, black tip : prothorax with a luteons band along the fore-border, 
extending on each side to the h e  of the tegmen : pectns yellow, dim 
black : with 2-3 black spots on each side : abdomen purple, under-side 
jellow with three rows of transverse black spots, the side rows on the edge 
which is very broad : tegmina dark brown with two narrow yellow bande: 
the first a t  one-third of the length, interrupted on the disc and marked 
by some dots thence to the hind border ; the second, a t  two-thirds of the 
length, slightly waved : a yellow spot on the diso between it and the 
tip ; a yellow stripe extending along the fore border from the base to 
the first band : wings greyish, tinged with brown a t  the tips and along 
the hind borders, luteone a t  the base. Body long 10 : exp. teg. 25 mil- 
lime (Wallcer). Still, l. c. makes t h h  a synonym of C. wrtalis, Walker. 

Reported from Malabar. 

Cercopis stellata, Oudrin, Icon. m e  Anirn. Texte. p. 868, (1839-44) : StbI, 
Ofvers. Kong. Vet. Aka. F6rh. p. 150, (1866). 

Cercopis dorsi,,ureda, Walker, List. Horn. B. M. iii. p. 688, (1881) : J. L. 9. Z d  
i. p. 95, (1836). 
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Cereopir tommtosa, Walker, J. L. S, h l .  x. p. 284, (1867). 
Phymatostatha stetellatca, Stbl, Ofvers. Kong. Vet. Ah. F(irh. p. 721, (1870) : But- 

ler, Cist. Ent. i. p. 269, (1874). 

Black, dull : head with a band in front of the eyes, two spots on the 
disc of the thorax, the lateral margins of the thorax, a spot on each side 
of the scntellnm a t  the base, eight spots on each tegmen of which one is 
a t  the base, three are costal or snbcostal, three near the hind-broader and 
one near the tip, Inteous : narrow apical limbus, lurid : wings brown, 
d e s c e n t  a t  the h e ,  veins black. Body long 17 : exp. teg. 37 millims. 

Reported from Malabar, filacca, Sumatra, : the Indian Museum 
poeserjsee a specimen £rom Johore. 

28. PWMATOSTETHA DOBBIVITTA, Walker. 

Cercopia dorsivitta, Walker, List Horn. B. M.  iii. p. 662, (1861). 
Var. Cercqpis humrdis, Walker, List 1. o. p. 662, (1851). 
Phymatostetha dorsivitta, Butler, Gist. Ent. i. p. 269, (1874). 

Black slightly shining : head red, black on each side in front and 
dong the hind border : tho- with three red stripes, the side pair ob- 
lique snd extending on each side from the fore border to the base of the 
tegmina; abdomen purple above, red a t  the tip and on each side : tegmi- 
na blnish brown with seven red spots, three costal or subcostal, three on 
hind border, and one on the disc near the tip which is lurid and occupies 
the apical fourth of the tegmen : wings pale brown, red a t  the base. 
Body long 18 : exp. teg. 42 millims. 

Reported from N. India, Almora N. W. P., Sibt .  

29. PHYMATOSTETHA PUDICA, Walker. 

Cercqpis pdica,  Walker, Ins. Saundera. Horn. p. 84, (1868). 
Phymatostetha pdica,  Butler, Gist. Ent. i. p. 269, (1874). 
Allied to P. sigwifera. 
Reported from Silhat. 

/ 

30. PHYMATOSTETEA sIaNIrERA, Walker. 

Cercopb signifera, Walker, List Horn. B. M. iii. p. 655, (1851). 
Tomaep's signifera, Stbl, Ofvers. Kong. Vet. Aka. F6rh. p. 151, (1865). 
Phymatoufetha rigi~ifera, StB1, 1. c. p. 721, (1870) : Butler, C i ~ t .  Ent. i. p. 270, 

(1074). 

Blackish : frons before the middle, lobes of the vertex, a median 
&ripe on the thorax and anterior lateral margins, scutellum, almost third 
b a 4  part of the tegmiua, pectus, venter, and feet stramineous : the 
stramineons portion of the tegmina with three irregular brown spots ; 
beyond these, two arched patches and a transverse patch and the apical 
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limbns descent-testaceons, the traneverm patch sometimes confluent 
with one of the arched patches situate near the posterior margin : wing5 
fuscescent, base itself s6rdidly stramineons : narrow bands on venter, 
base and apex of tibim, black : abdomen above black-violaceons with 
small marginal spots and apex sordidly stramineons : femora rith an 
obsolete fnsco-testaceons stripe. Body long 19 : exp. teg. 46 millimn. 

Reported fi-om E. India : the Indian Museum fissesses specimens 
from the Khasiya hills. 

31. PHYMATOSTETHA DUBITABILIB, Walker. 

Cercopi. dubitabilis, Walker, List Horn. B. M. Buppt. p. 173, (1858). 
Phymatostetha dubitabilia, Butler, Cist. Ent. i. p. 270, (1874). 

Reddish testaceous, black beneath : head pale testaceona, vertex 
black posteriorly : prothorax black with a stripe on the discand the 
posterior and antero-lateral margins, testaceons : scutellum black with a 
testaceone mark on the disc : abdomen above testaceons, posterior 
margins of the segments, red : tegmina red, testaceons towards the tips, 
with a black stripe which extends obliquely fiom the base to the middle 
of the interior border, ia notched on the hind border, behind which there 
is a black streak, is connected in front with an obliqne black streak, and 
is nearly connected with a more exterior oblique black streak which is 
dilated and angulated exteriorly end haa there a black streak in front 
and is connected with a black spot hindward, wings grey with brown 
borders. Legs reddish, anterior femora and tibiae striped with black 
(Wallce7). Body long 14 : exp. teg. 33 millims. 

Reported from Hindnstan. 

32. PHYMATOSTETHA PUDENS, Walker. 

Cercopis pudens, Walker, List Horn. B. M. Suppt. p. 174, (1858). 
Tomanpis pudens, Stbl, Ofvers. Kong. Vet. A h .  F6rh. p. 151, (1865). 
Phymatostetha pdens, St61, 1. c. p. 721, (1870) : Butler, Cist. Ent. i. p 80, 

(1874). 

Weakly sanguineons, black beneath ; apical part of frons, band on 
vertex from eye to eye, clypens, rostrum, two small spots on anterior 
margin of thorax, scutellum, base itself of tegmina, and five spots forming 
two rows, on the middle of each tegmen, disc above of the abdomen, 
pectns, venter, and feet, black : lateral limbi of prostethiurn and v q  
narrow margins of venter, red : wings before the middle pale sang;ninmns, 
beyond the middle slightly infnscate : lateral margins of the anterior pd 
of thorax slightly reflexed. Body long 20 : exp. teg. 45 millims '2 . 

Reported from HindnstaJ1, Silhat : the Indian Museum poesesees r 
specimen from Sikkim. 
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33. PEYMATOBTETHA BASICLAVA, Walker. 

Cercopis basiclava, Walker, Liat Hom. B. Y. Suppt. p. 172, (1858). 
Tomcrspis larinia, StU, Ofvers. Kong. Vet. Aka. F6rh. p. 162, (1866). 
Phymufoatatha basiclava, Sthl, 1. c. p. 721, (1870) : Butler, Ciat. Ent. i. p. 270, 

(18%). 

Red or hvescent-testaceons : rostrum, two e p t s  on vertex, two apots 
neer anterior margin of thorax, apex of scutellnm, a narrow, sometimes 
obsolete, stripe on tegmina from the h e  to one-third of length through 
the middle, abdomen above (except marginal spots and tip), pectns, and 
h d E 1  on the venter and feet, black : lateral limbi of prostethinm, apices 
of coxm and femora, yellow-testaceous : wings fnscescent, red at the base. 
Closely allied to'preceding. Body long, 22 : exp. teg. 52 millims. 0 .  

Reported from India : the Indian Mnsenm possesserr a specimen. 

34. PHYMATOSTETHA BINOTATA, Distant. 

Phymatostatha binotata, Distant, Trans. Ent. Sw.  p. 323, (1878). 

Piceons : head, face, lateral margins of prothorax, borders of tegmina 
md two rounded spots on the same (one placed a little above the claval 
suture, about one-third from the base, and the other midway, about one- 
third from the apex), pale sangnineom: scutellnm black, narrowly 
bordered with red : abdomen, above, shining purplish black : eyes, legs, 
end body below black : wings fnscescent, narrowly eangnineons at the 
bese (Distmt). Long body 14 : exp. teg. 35 millims. 

Reported from Sadip (Assam). 

Genus CALLITETTIX, Stdl. 

Otrers. Kong. Vet. Aka. F6rh. p. 152, (1865): Hem. Afric. iv. p. 56, (1866). 

Body elongate : frons variable in form : lateral margins of the 
anterior portion of the thorax straight, longer than those of the posterior 
portion : scntellnm somewhat longer than broad : tegmina oblong or 
elongate, gxadnslly somewhat amplified towwile the apex : feet long, pos- 
brim t i b b  d q i n o s e .  

Cdl i te f tw mlanochra, Sal ,  Ofvere. Kong. Vet. Aka. Fbrh. p. 152, (1865). 

Lntescent, finely punctured : apical third of tegmina, apicea of 
femonr, anterior tibirs (except the base), apical half of posterior tibise 
and mi, black : wings sordidly vinaceons : frons seen from the side pro- 
ancud downwards in a right angle furnished with a ridge continued from 
the b e  to the middle : wings sordidly vinaceons. Body long 8 : exp. 
teg. 24 millirns. 9 .  

Reported from E. India. 
3 
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Cullitsttia products, StH1, Ofvem. Kong. Vet. Aka. Farh. p. 153, (1865). 

Black, very finely punctured; apex of scutellnm, the tegmina, 
abdomen, and feet, reddish testaceone : frons tumid, forming a nearly 
straight angle, rounded at apex, without a keel : thorax hardly broader 
than long, lateral margins of fore part a little shorter than the anterior 
margin: tegmina narrow, slightly amplified towards the apex. Bodp 
long 7 : exp. beg. 16 millima. 9. 

Reported from E. India. 

37. CALLITETTIX VERSICOLOR, Fabr. 

Cicada rs+mcolor, Fabricins, Ent. Syat. iv. p. 50, (1794) : Syat. Rhyn. p. 69, 
(1803). 

CallitettC rer8icolor, Stbl, Hem. Fabr. ii. p. 11, (1889). 

Black shining, fuacone-pubescent ; tegmina with a spot before the 
middle of the clavns and a subtransverse spot on the corium placed be- 
tween the middle of the corium and the base, white ; two spots behind 
the middle of the corinm, the extern1 large, transverse ; the internal 
small, obsolete, placed a t  the apex of the c l a m ,  aaugnineons : winp nn- 
colonred, apical margin slightly infmcate. Body long with the tegmina 
lll-12f : breadth of pronotum 3-3f millims. 9 .  

Reported from Tranquebar. 

Subfamily APHROPHORINA, SM. 

Aphrophorida, Stbl, Hem. Afrio. iv. p. 65, 66 (1866) : Aphrophorina, S61, 
Ofvers. Kong. Vet. Aka. Farh. p. 722, (1870) : Scott. E. Id. M. vii. p. 241, (1871). 

Anterior margin of thorax round or angular, eyes usually transverse; 
scntellnm flst, triangular. 

Genus PTYELUS, St. Fargeau & Serville. 

Body very large : head somewhat narrower than the thofax or of 
the same breadth, short, anteriorly obtusely and roundly sub+te3, 
entire anterior margin obtnae ; frons slightly convex, transversely o b  
letely snlcated, clypens not extending beyond the apex of the anterior 
coxm : ocelli almost equally distant from each other and from the eye9 or 
a little more distant : thorax finely rugose, qnadrsngular, anterior m ~ -  
gin broadly rounded : scutellnm longer than broad : tegmina snbcnlbi- 
form, narrowed towarde the apex, very densely p n n c t d  : apicsl w 
of wing behind the second anwtomosis posteriorly acuminate, not r e d -  
ing the intramarginctl vein : posterior tibiae bispinose. 
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I have not immmibed the descriptiom of the following species 
attributed to Ptyelwr by Mr. Walker aa it is very doubtful whether they 
wonld be considered aa belonging to it now and no representatives appa- 
rently exist in the collection of the Indian Museum. 

38. PTYELUS COIIFER, Walker. 

Ptyelue comifer, Walker, List. Horn. B. I. iii. p. 711, (1861). 
Body long 6 : exp. teg. 17 millims. Reported from N. India. 

39. PTYELUS QUADBIDENS, Walker. 

Ptyslw qwd*idsrrs, Walker, Lbt Horn. B. M. iii. p. 711, (1851). 
Body long 8 : exp. teg. 17 millims. Reported from N. India, N. 

Bengal. 

40. PTYELUS SEXVIT~ATUS, Walker. 

P t y e h  ~ a f z u ,  Walker, List Horn. B. M. iii. p. 716, (1861). 
Body long 5; : exp. teg. 12f millims. Reported from N. India, 

41. PTYELUB PUNCTUM, Walker. 

Ptyrtus pmcttm, Walker, List. Horn. B. M. iii. p. 718, (1861). 
Body long 54 : exp. teg. 12 millims. Reported from N. Benpl. 

a. PTYELUS BUBFASCIATUS, Walker. 

Ptyellur mcbfasci&q Walker, List. Horn. B. M. iii. p. 7241, (1861). 
Body long 4 : exp. teg. 8 millime. Reported from N. In& 

Mag. Ent. iv. p. 60, (1821) : dmyot and Serville, Hist. Net. IM. Hdm. p. 663, 
(1843) : Scott, E. M. M. vii. p. 271, (1870) : Fieber, Rev. Mag. Zool. (3 Mr.) iii. p. 
S82, (1875). 

Head almost a8 broad a~ the prothorax : vertex almost horizontal 
and somewhat httened ; anterior margin sometimes rounded, generally 
very obtusely angnlated: clypens of variable length, reaching to or 
beyond the first pair of coxre : rostrum long, 2-3 jointed ; ocelli two or 
mmetimee absent ; when present placed near the posterior margin of the 
vertex and more or less remote from the eyes. Pronotum hexagonal or 
trapezoidal with a longitudinal keel continued throqh the vertex ; ante- 
rior margin rounded or obtusely angalated, posterior margin frequently 
deeply angnlate-emginate, scutellnm triangnlar, shorter than the 
tho-. Tegrnina slightly corbceom, ovally elongate, acuminate : wings 
with the inferior nerve furate from the base or before the middle. 
Posterior t i b i  armed with 1-2 spines and a circlet of spinnles at the 
tip. 
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43. APHROPHORA SIQILLIPERA, Walker. 

Aphrophora mgillifera, Walker, List Horn. B. M. iii. p. 700, (185l), 

Testaceons shining : head and thorax fist, with a slight yellow keel 
rudely punctured, thinly covered with tawny down : head above short 
mostly pitchy, slightly concave on the posterior margin, rather more 
convex in front ; its length less than one-fourth of its breadth; 
ferruginous, partly pitchy, slightly convex, with a very narrow yellow 
stripe which is most distinct towards the epistoma and is there t r a v e d  , 
by two slightly curved yellow bands, one large, the other shorter and 
narrower ; on each side, are about ten oblique, slightly curved tnuumr88 , 
ridges : rostrum ferrnginons with a pitchy tip : pechs with a ahort, 
broad, black band between the fore and middle legs : abdomen lnteo~, 
reddish on each side and beneath : legs fermginons, spotted with yellow, 
hind femora yellow : tegmina lurid, thickly pnnctnred, narrow snd 
conical towards the tip which are almost scuminate, brownish along @ 
of the fore-border, on each side of a large w b q h t e  whitish E$ 

which is in the middle : wings almost colonrless, veim black, tawny 
the base (Walker). Body long 7: wings long 15 millime. 

Reported from N. India. 

Genus C ~ o v u ,  St&]. 

Hem. bfrio. iv. p. 68,75 (1866) : Ofvera. Kong. Vet. Aka. FOrh. p. 729, (WO). 

Head as broad as the thorax, rounded or roundly wbangdhd, 
varying in length, above flat, anterior margin of the lobes of the vertex 
acute, not furrowed ; frons somewhat convex, clypens moderately p~ 
dnced at the apex, not extending beyond the apex of the anterior corn: 
position of ocelli variable : thorax sexangular with the anterior lated 
margins usually very short, parallel or very slightly diverging backwh 
scntellum longer than broad : tegmina with the commissrval margin 
beyond the apex of the clavns snbangulated or a little rounded : posterior 
tibim bipinose (Still). 

44. CLOVIA GIUTTIFER, Walker. 

Ptyelus guttifer, Walker, List Horn. B. Y. iii. p. 712, (1861). 
Clotia guttifer, StB1, Hem. Afrio. iv. p. 76, (1866). 

Lurid : head and thorax fist, finely punctured, thickly tawny p u b  
oent ; head with a short yellow band and two blaok dote on fore-border; 
face yellow, with a fist, middle stripe, on each side of which am nine 
oblique very shallow ridges, spaces between them tawny ; rostrum tawny 
with a black tip ; abdomen Inteons, pectus and legs yellow : t i p  of the 
spines and feet pitchy : tegmina fermginons, thickly covered with bwny 
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down, w i t h  two oblique whitish stripes on the fore-border near the t i p  
where there is a black dot ; first stripe broad, second very small, a 
black dot on the hind-border near the tip and a few whitish streaks 
along the veins : wings colourless, veins black, tawny towards the base. 
Body long 6f : exp. teg. 15 millims. 

Reported from N. Bengal. 

Cercqpis nsbdoscr, Fabr., Byst. Ent. iv. p. 50, no. 1% (1794) : Byet. Rhyn. p. 90, 

(1803) - 
Clovio wbdoscr, Btil, Hem. Fabr. ii. p. 16, (1869). 

very pale yellowish-grey : two m l l  median black spots on the 
head : tegmina obscurely fnscons, a very oblique anterior h n d ,  a some- 
what large median spot varied with fnscons at  the comrnissnre, an 
obliquely transverse spot behind the middle of the costal margin and a 
minute costal spot towards the apex, yellowish grey : two narrow median 
stripes abbreviated before the middle and a lateral subtriangular spot on 
the thorax slso lateral limbus of scutellnm, fmcescent. Long with teg- 
mina, 10 ; breadth of pronotum 3 millims. 

Reported from E. India. 

Berlin Ent. Zeitsohr., vi p. 803 (1862) : Hem. Afrio. iv. p. 69, 81 (1866). 

Head as broad or almost aa broad as the thorax, obtusely angnlated ; 
lobes of the vertex transversely impressed at  the apex or fnrniehed with a - - 

t;ransverse ridge near the apex ; frons slightly convex : rostrum short : 
thorax qnadrangulmr or sexangular, in the latter case anterior Irrteral 

ehort : scutellnm long, much longer than broad : tegmina 
m e m b m n ~ ~ s ,  pellucid, margined at the apex, obliquely roundly snbtmn- 

at the apex : posterior tibim biepinose, upper spine sometimes very 
minute. 

Ptyelwr vizidiwn6, BtAl, OIvers. Kong. Vet. Aka. F6rh. p 251 (1864) : Freg. 
~ p g .  re* Hem. p. 286 (1859). 

C a y h . 8  W k a n s ,  Bpengberg, ofvere. Kong. Vet. Aks. B6rh. NO. 9, p. 18 
(1877). 

Weakly olive-green, below with the feet still weaker : vertex and 
thorsx enteriorly weakly mfo~m-hhceons : tegmina olive-yellow, hya- 
line : spines of the posterior feet black at the apex. 

Body long 5 : breadth of pronotnm 2 millims. Reported from Java, 
Malacca, Singapore, Tenasserim (2)  
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Subfamily MACHEROTINA, StAl. 

Mwhrotida, SULl, Hem. Afrio. iv. p, 65 (1866) : MachmvtiM, Stbl, Ofvm 
Kong. Vet. Aka. F6rh. p. 727 (1870). 

Anterior margin of thorax round or angular, eyes nsnally tranweree : 
scutellnm much elevated, compressed posteriorly, furnished with a long 
apical spine. 

Handb. Ent. 3. (i) p. 128 (1836). 

Head small, from tumid, codnent with the vertex, furrowed in the 
middle, elevated at the posterior margin, bearing the two ocelli which are 
approximate: baeal joints of antenme large, terminal setse long, fine, 
curved : pronotnm septaqdw, arcuate : scntellnm larger, produced 
backwards with a median longitudinal groove which is continued into 
a long, pointed, acute upwardly, curved downwardly, eabre-like procees: 
tegmina hyaline, with seven celh at the apex and a large middle cell 
surrounded by a forked vein : legs simple, hinder tibita and two !init 
joints of the tarsi with a circlet of spinules. 

Machuwota kfera,  Burm. H d b .  ii. i. p. 128 (1835) : Walker, Liat Horn. B. M. 
iii, p. 729 (1851) : StAl, Ofvers. Kong. Vet. Aka. FBrh. p. 727 (1870) : S i i r e t ,  A. 
S. E. F. (5 Sbr.), ix, p. xlviii. (1879). 

Light yellow with the second and third segments above, the median 
p r t  of the from, a space on each side of the metanotnm and the origin 
of the process, black: tegmina and wings hyaline, the base of the 
tegmina and the clavd portion of the wine, fnscons: tegmina with , 
five apical cells of which three lie towards the margin ; above thw, , 
which grad~mlly diminiah in size, is a row of hyaline dots, on the margin 
itself : there are five brownish streaks on the prothorax of which the two 
median lateral ones are continued on the metanotnm. Long 4 millim. 8. 

Reported from Philippines, Silhrtt. 

Machwota upalrgbazqi, Signoret, A. 8. E. F. (6 SC.), ix, p. x16. (1879). I 
Yellowish brown ; the median part of the frons, the tip of the& 

domen above and the genital organs, blaok; feet brownish, posterior 
tibis yellow with the tips black. DifEers from H. ensifera in having the 
frontal grooves black and the tegmina longer and less rounded at the 
tip. Long 4 millime. 9. 

Reported from Silhat. 
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49. MACHEROTA PUNCTULATA, Signoret. 

Mo~hmotcz pluncbuleto, Signoret, A. 8. E. F. (6 a&.), ix. p. rlix. (1879). 

Brownish yellow, with the middle of the frons, the abdomen above 
(except the base), the feet (except the posterior tibb), and the frontal 
grooves, black ; several transverse black spots on the thorax which is very 
finely punctured : metanotnm brownish with two yellow, Lateral, basal 
spot4 the tip and the process blackish : tegmina elongate, five-celled and 
above the marginal two to three others smaller, very distinct : the hyaline 
nervnres are spotted with sevoral brown dots. Long 4 millims. 9 .  

Reported from Silhat. 

N m .  Comwpaltrio ddulla,  Dintant, notioed aa No. 67 at page 2% of the' 
Jonrnal for 1884 ia the eame 8s Coenrqpaalt7ia spinosa, Fabricius, No. 69. The 
Indian Mumum possessee e speoimen of Comnoaca+tcr & a d ,  Butler, but the 
l d t y  being nnoertain, it haa not been entered here. 

m.-On Observations of the Solar Thermometer at Lucknow.-By 
8. A. HILL, B. Sc., A. R. B. M., Metewologieal Reporter North- 
Webtern Provinces and Ozcdh. 

[Received 23rd March 1886 ;-Ilead 6th May 1885.1 

In the volume of thie Joarnal for 1883,' I have discussed some 
observations of solar ladistion made at  Allahabad with the ordinary 
black-bulb maximum thermometer b vacw. The conclwima dram 
from these were that the absorbing power of the atmosphere ie depen- 
dent upon the tension of aqneone -pour and the qnantiv of dust 
suspended in the air, pure dry air being very diathermanous ; and that, 
when allowance is made for the wriations of aqueous vapour, the m a n  
r e d &  for the heating power of the sun during the years 1876-1882 
exhibit a very uniform m d  gradual wriation, culminating in 1878 and 
grsdnally decreasing  afterward^, therefore presumably having an innrse 
relation to the number of epots on the wn's surface. The redt inR 
variation ie so regnlar in its character tht, irrespective of its pointing 
e conclnsion regarding the sun's heat which is the reveree of that gene- 

* Vol. li. Part ii. 



24 8. A. Hill-Obseovatim of the Sohr w t e r .  [No. 1, 

rally held by solar physicists, I have alwaye looked upon it aa doubtful, 
and probably due in part to some fortnitone combination of errom. I 
therefore intend on eome future occasion, poaaibly after the end of the 
present year, when the position of the thermometer at  mahabad will be 
changed, to go over the figures again, taking a longer seriea of obeer- 
vations and -king allowance for a muse of wriation from month to 
month, nsmely, the elliptic form of the earth's orbit, which was neglected 
in the paper referred to. Meanwhile, I wish to lay before the Societythe 
resulk of some other observations bearing on the same question, which 
tend to confirm the conclnsions arrived at in my previous paper. To the 
method by which theee results are attained, less exception can be taken, 
becanae they are in every case derived from several observations nmde 
on the same day under different degreee of obliquity of incidence, in- 
steed of upon the aingle record of a eelf-registering inatrumenti. 

Shortly d h r  hourly obeerwtione on four days in each month were 
commenced & Lucknow, it was discovered that the solar thermometer 
in use at  that etation had ceased to be self-registering. A new inetm- 
ment was therefore brought into use on ordinary days, but the old one 
waa retained for the hourly ohemtione. The records of all such o k -  
vations of this instrument since the middle of the year 1876 have been 
filed, but for the pnrposes of the present paper I have used only t h ~  
of the eight years 1877-1884 inclusive. At Agm, similar observations of 
a, non-registering solar thermometer have been made for some yeere on 
hourly observation days, but, owing to a change of instrument, the 
register for the years 1877-1884 is broken. For this reason, and because 
the observatory at Agra is situated in the midst of the city, I heve not 
thought it worth while to reduce the registers of that etation, though 
they seem to collfirm in a general way the results obtained from Lnck- 
now. 

Those parts of the Lucknow recorde which have been need for the 
pnrposes of the preeent paper are printed in Table I. The figures represent 
for each hour of observation the clifference between the temperature of 
the black-bulb thermometer in the sunshine and the ~imnlteneoua tern- 
peratme in the shade. Only those hours are given at which the di 
was either quite free from clond or at  which the cloud proportion did 
not exceed 2-10th~ of the expanse. In the months of July and Angoat, 
very few clear days, thus defined, occur; consequently these month 
have been left out in drawing up the tables. For every other month in 
the eight yeare, except September 1878 and June 1880, there are some 
observations available. 



LM5.l S. A. Hill-Ohse~vationr of t b  Solar Themzometer. 25 

TABLE I.-Em?a8 Temperatures of Insoktim on ckar, or nearly clear, day8 
at Lzlck.nolo. 

I Hoars of obeervation, Df@m Time. 

Jannarg,l877 ... 7th 
14th 
2l& 
28th 

February.. ...... .?th 
14th 

g8k 
............ Mamh 7th 

14th 
2lat 
28th 

April ............ 7th 
14th 
2lat 
28th 

May ............. ..7th 
14th 
2lst 
28th 

June ................ 14th 7th 

%Let 
28th 

September.. .... 7th 
14th 
2l& 
28th 

Oatober ......... 7th 

Zlat 
28th 

November ...... 7th 
14th 
2lat 
28th 

December ...... 14th 7th 

21at 
28th 

4 

' 8  

e8'9 
41.1 
41.6 

*.O 

iio 
42.0 
38'1 

i,:l 
98.1 

... 
kj:8 
40.8 

&9 
38'8 

SB.4 
M 9  
37.1 

38'1 
40.1 

56'7 ... 

ii:6 
89.3 

11 

62'1 

60-7 

$i:4 
69'1 
66'1 

66.6 

$,o 
67.7 
67.0 

G6 

6 6  
518 
68.8 

65-4 
4-91 
56.4 

66.4 

64.6 
. . . . . . . . .  

1 P I l I I M I 1 6 1 1 6  9 1 1 0  

681 

678 . . . . . . . . . . . . . . . . . . . . . . . . . . .  

62.8 

68'9 
64.6 

Gll 
67.0 . . . . . . . . . . . . . . . . . . . . . . . . . . .  

&.O 
64.0 
68.0 

. . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  
67.3 
660 
6S8 
64.0 

. 
60'1 
66.4 

67.9 . . . . . . . . . . . . . . . . . . . . . . . . . . .  

63.6 

. . . . . . . . . . . . . . . . . . . . . . . . . . .  

493 
61.0 
62.6 

65.8 

64.1 
621 

&:6 
63.1 

6618 
62.0 
488 

60'0 

46.9 
47.9 
47.8 
46-1 

d:9 
W 6  
434 

GI4 
4P.1 

$G3 
47.0 

61'0 
696 
67.6 

$go 
$i(:8 

68'6 
68'1 

. . . . . . . . . . . . . . .  . . . . . . . . . . . . . . .  

$16 
681 

66-0 
530 

gm0 
65'0 

68.1 
60-0 
498 
46.6 

53.6 
46'4 
64.6 

... 
$1'4 

&18 

66'6 

s7 

68.1 
64.1 

G:l 

Go 
56.6 

$,0 

52'8 

... ... 
&:4 
48.6 
62.6 

&16 
67.6 

6g0 
48'0 

. . . . . .  
53'6 

G:3 
5618 

66'1 
52.6 

$il9 

64.0 

&i6 

56'0 

&:6 

. . . . . . . . . . . .  . . . . . . . . . . . .  
6i:o 

&:8 

48:6 

&L:l 
60.4 

4816 
40'8 

@4 

60.1 

46:4 
$i:l 
47.9 

G6 

:I: 
60.7 

62.1 
. ~ g s  
496 
60.0 

&:O 
410 

47'0 

krill 
ii:6 

44-3 

+4:7 
328 

29'1 

40.1 

89-1 . . . . . .  
4=9 
"' 

4p.6 

4P.9 
42.0 
38'8 
41.8 

G:8 
35'0 

55'5 

32.1 
29.6 

i& 
20.8 

iiI0 
12.8 
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Horn of observation, Meau Time. 

8 ( 9  ~ l O ~ l l ( l 2 l l 8 ~ H ~ l 6 l l 6  

... 
"' ..a 

40.6 

#., 
89'1 
... 

859 ... 
GI 
eS6 
825 
19 

a 6  

959 
249 

& 
.-m 

7% 

493 

$i:o 

60'8 

&:O 

60'1 . . . . . . . . . ' . . .  

&1 
61'0 
85'8 

1 

59:8 

6P0 
65'6 
M.0 

. . . . . . . . . . . .  
68'4 
W 1  
66.1 
68.4 

60.1 

641 
47'6 
59.6 . . . . . . . . . . . .  

46'1 

4i):6 

59'0 

$.o 
61'1 

. . . . . . . . .  . . . . . . . . .  

. . . . . .  
66'1 
6&6 

61'4 

66.6 

61'8 
61.0 
62.0 

.,r 

60-9 
47'1 
48'1 
41'6 

4i:6 
61'6 
mO 
47'6 

I 
January, 1878 ... 7th ' 

14th 
21st 
28th 

........ February .7th 
14th 
2lst 
28th 

Maroh ............ 7th 
14th 
21st 
28th 

............ April 7th 
14th 
21at 
88th 

............ May 7th 
14th 
21st 
28th 

June ............... lth 
14th 
2lst 
28th 

...... September 7th 
14th 
21at 
28th 

October ......... 7th 
14th 
21st 
28th 

...... November 7th 
14th 
21st 
28th 

...... Deoember 7th 
14th 
21at 
28th 

92.0 

$:0 

61.4 

$.9 

48-1 
62'0 

$.6 

. . . . . . . . .  . . . . . . . . .  

44-8 

;G6 
629 

46-0 
439 
42.0 

48.0 
4?0 
4Q'B 
81'1 

82.6 
57'6 
36.6 

46'0 

48:6 

61.1 

85'1 
85'6 

Ga0 

67:1 . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . .  
66% 

Gl 
61.6 

65'0 

65.6 

. . . . . . . . . . . . . . . . . . . . .  
65'6 
68% 
61'0 
62-6 

$ill 

45'1 
46'4 
61.1 

34'8 

$lo 

4ii3 
... 

55.0 

46'5 
W4 

$1 
W 6  

48.1 
52.4 

41'0 
48'8 
45-1 

... 
89.6 
37'1 
44'6 
89'6 

44'0 
87.1 
40.6 

41'6 

$:o 

6% ... 
61.6 

61'9 

$G8 

&:1 

54.6 

59.6 

6fPO 
68-0 
66'0 

67'1 
Be.9 
65'6 
65-9 

. . . . . .  , 
52.6 

66.9 
49.1 
68.6 

41'0 

. . . . . . . . . . . . . . .  
68.9 

W 1  
69'0 

ig0 

629 

i7:0 
68.5 

476 

M)O 

. . . . . . . . . . . .  
68'0 
6P0 
64'0 
60-6 

G.6 

409 
49'6 
41.6 . . . . . . . . . . . . . . .  

47'0 

&:o . . . . . . . . . . . . . . . . . . . . . . . . . . .  

59.9 

66'1 

&:O 

$711 

... ... 
68'0 

610 

$7'8 . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  .,. 

68.6 
694 
56'0 
549 

. . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  
... 

64'9 

61'6 
W 4  
56.1 

, 
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... January, 1879 7th 
14th 
2let 
&3th 

February ......... 7th 
14th 

28th 

Maroh ............ 7th 
14th 
2lst 
28th 

April ............ 7th 
14th 
aiet 

May ............... 7th 
14th 
21st 
~ s t h  

June ............... 7th 
14th 
2lst 
28th 

September ...... 7th 
14th 
2let 
28th 

October ......... 7th 
Idt. 
21st 
28th 

h'ovembcr ...... 7th 
14th 
Blst 
28th 

Dwember ...... 7th 
14th 
21st 
28th 

16 

80:4 
28'6 
25'1 

40'1 

k6:l 
29.6 

M 8  
... 

41.9 
40'3 

40'8 

&:6 

88'6 
41'6 

ki'0 

. . . . . . .  
W l  

92:6 
281 
29'1 

21'4 
28'6 
2k9 
11.6 

7.4 
226 
18'9 
... 

8 

W 1  
31-8 
561 
85'6 

41'7 

&lo 
48'8 

... 
6$6 
44'9 

471 
48'9 

44-1 
48'5 

4i:4 

86.1 
88'8 

87.8 

41'1 
48'6 

89'3 
35.7 
45'5 
41.6 

37.9 
82.9 
86.0 
. . . . . .  

Horn of obeemtion, Mean Time. 

0 I 10 I 11 / 12 I I t  I 14 I 16 

46.8 
M-O 
65'6 
W 8  

... 
s9 
68.4 

66.1 
62.6 

5V8 
66.6 

G9 
-0 
62-0 

62.6 

46.9 
62.6 

. . . . . . . . . . . .  
46.1 

$ill 
56'6 
66-2 

W Z  
62.4 
58.4 
683 

66'6 

I 
88'1 
41'1 

MI 
"' 

&:1 

. . . . . .  
1 
M S  

4i:6 
48'6 
446 

39'8 

65'0 
59.0 
67.0 
&1'8 

696 

G1 
68.6 

i:9 
63-1 
68'6 

696 
59.6 

6iIo 
67'0 
W 0  

63:s 
56'0 
66.5 

68.6 

69'1 
699 

68'7 
67'8 
66'5 
67.3 

697 

$i:4 
47'6 
W 1  

61.4 

G.6 
63.9 

6&6 

68:l 
640 

62'8 
60.6 

67-6 
60-8 

41'6 
69.6 

4&6 66.0 I 446 56'6 I 

49:i 
944 
W 1  

49.9 

6%6 

G 9  
48'0 

696 
65'8 

G&s:8 

55'6 
67'8 

a . . . . . . . . . . .  . . . . . . . . . . . .  
42'6 
67'6 

$1 

50.1 
62'4 

46'1 
482 
41'4 
41.2 

46.6 
88'9 
45.1 

SS.1 
69'6 
60'6 

66'1 

66:4 
bB.1 

67'6 

62'1 
69'0 

€08 
60.3 

M.0 
62-0 

62:o 

56'0 
S8.3 

63.9 

i2:6 
69'9 
69'0 

69.4 
48'6 
49'2 
50.7 

49'6 

684 
6&4 
60'1 

62'1 

;ki9 
65'4 

68.6 

1 
65'0 

62'8 
60.8 

Go 
68'8 
W 3  

ei:o 
669 
60-0 . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  

511 
. . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  

4916 
66'6 
1 

68'6 
47'6 
45'6 
46'2 

48'4 
49'6 
52'6 

47.6 
47.1 

. . . . . . . . . . . . . . . . . .  

I 
49'1 

G:l 
46.1 
49.1 

40'1 
89.6 
88'8 
35'1 

42'8 
36.1 
41'4 

89.1 

ki):6 
36.1 
326 

80'8 
36.7 
W 2  
25'9 

36'9 
38.9 
82'2 
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Honrs of observation, Mesn Time. 

11 
12 I 13 1 14 I 16 1: . . 

January, 1880 ... 7th 45.8 58'0 57'9 49'6 49'4 49-6 43'1 87'6 2S'B 
14th W 6  60%' 648 481 606 W 6  &6 87'8 320 
81.t . . . . . . . . . . . . . . . . . . . . .  . . . . . .  
28th . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Pehruary ......... 7th 42'0 60% 67'6 6VO 51'9 W 4  47-6 rS3.1 84'6 
14th 
21et 64.7 G:9 &.3 G.6 G6 M ) e 4  4L:8 
28th 88'1 67'4 61-0 66'6 W'6 62.0 49'1 44-1 31'6 

Yamh ............ 7th 289 47'6 66.4 53% 68'9 W 1  46'8 47.8 819 
14th 89'6 48'4 68-1 66'0 548 52.8 49'8 $48 W8 
21st 38'6 479 62'2 40.6 55'8 53'8 468 41.8 89-8 
28th 38-6 47.6 64-1 668 66-6 69'8 629 61'3 49'8 

April ............ 7th 4S-6 60% 544 . . . . . . . . . . . . . . .  408 
14th . . . . . . . . . . . . . . . . . . . . . . . . . . .  
ZlSt . . . . . . . . . . . .  
28th . . . . . . . . . . . .  &.o Gs 4g8 ,& 

May ............... 7th 45'6 63-1 66'6 66'8 66-6 64-1 62-2 rL8'3 U-8 
14th . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Zlat ... 
28th 58.5 $i18 68:s &:8 64.8 G8 $G2 & 

. . . . . . . . . . . . . . . . . . . . . . . . . . .  ............... June 7th 
14th . . . . . . . . . . . . . . . . . . . . . . . . . . .  
elst . . . . . . . . . . . . . . . . . . . . . . . . . . .  
28th . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . .  ...... September 7th 
14th ... . . . . . . . . . . . . . . . . . .  
2let a6.1 GO 66.1 . . . . . . . . . . . . . . . . . .  
28th . . . . . . . . . . . . . . . . . . . . . . . . . . .  

October ......... 7th 28'6 47.1 54.1 69.1 66.0 W2 46-8 42.9 $1* 
14th 41'4 49'9 67'6 59.6 68'8 68'6 66'8 52.3 
2let rLL.6 52.1 62.6 66.4 68-7 66.4 64.3 45.6 & 
28th N 6  63% 62.6 62.9 W6 6V7 697 61'6 ... 

November ...... 7th 89.6 51'1 54'1 57'1 48.6 45'6 
14th 42.0 50.6 68.6 63-6 48.1 45.6 46-6 &I1 & 
2let ... ... 
28th ... G8 68.8 G8 4 h  G.4 

... December ...... 7th 35'7 48'0 56'6 M'6 54-1 
14th 86.0 48.5 . . . . . .  66:6 47'0 G.6 &86.6 
21st 620 47.6 &:6 36-6 W6 . . . . . . . . .  23th $:6 463 $5:1 49'6 %?I 
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~ -- 

I Honm of obeervation, Mean Time. 

......... Ysroh 7th 89'3 6 6  67'1 
14th 

G6 M)..4 F;(i:6 Zlet 
28th 406 488 65'6 

April ............ 7th I ... 
14th 1 W 6  

May ............ 7th 61.6 W9 M1.6 ... 
14th 
sl&, 4518 G:8 $ij'* 59.8 
28th . . . . . . . . . . . .  

......... Ootober 7th 
14th 
Zlet 
28th 

...... November 7th 
14th 
Zlet 
Beth 

December ...... 7th 
14th 
Zl0t 
Beth 
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I H o w  of obemtion, Meau Time. 

January, 1883 ... 7th 27.8 
14th 841'6 
Zlst 
Zsth 51:s 

April ............ 7th 43.6 a 6  66.11 ' 6&8 14thI . 1 . I ... 1 ... 1 
Zlst 48'8 58'8 66-1 56'8 
28th 87-6 W 6  W6 W6 

October ......... 7th 
14th Gl 
Slut 50-6 
mth 49'6 

...... November 7th 
14th 29'6 
~ l s t  saa 
28th W6 

December ...... 7th ... 
14th ... 
Zlst ... 
28th ... 
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February ...... 7th 56.6 42'6 
14th 296  38'0 
2let I 81'6 1 41'0 

April ............ 7th 41.1 62.6 
14th 43'1 623 
Zlst 
28th 46'6 $6'6 I 

May ............ 7th ... ... 

............ June 7th 
14th 
2lst 
28th 

...... September 7th 
14th 
21et 
28th 

......... October 7th 
14th 
2iet 
28th 

...... December 7th 
14th 
Zlst 
28th 
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The differences between the numbers given in the table depend 
p m  J npo1.t vsriationa in the sun's incident heat and in tho proportion 
af this which is absorbed before reaching the instrament, the latter 
being dependent upon the composition of the atmosphere and the ob- 
liquity of the mye. Minor canses ef variation depend upon the instru- 
ment itaelf and the nature of its mrroendings, and upon the reflexion of 
heat from cloud, hmze, or dust particles in the air ; the instrument being 
designed to receive rmys coming from aU directions and not @el raya 
only, 

& regards the instrPment itself, if its. thermal capacity be lasge, i t  
d l  be sluggish in responding to any change in the incident radiation, 
This will csnse the incident Beat in the afternoon to appear greater than 
k the forenoon. The Lucknow observations are not appreciably affected 
with any error o$ thia sort, since the thermometer is a small one with a 
bulb not rrmch larger than a pea and a tube so fine.in bore aa to make i t  
easy to estimate tenths of a degree Fahrenheit in reading it. I t  would, 
therefore, respond idmost instmianeonsly to m y  change in the incident, 
ladiation, were it not th& owing to friction in the narrow tube the 
mercnrial column seems to rise and fall by slight jumps and starts. 
Observations made at  equal hour angIes before and after noon may 
be expected, however, when combined, to eliminate any error due to tlie 
duggishness or per saltum action of the thermometer. 

The effect of changes in the nature of the ground-snrfaoe beneath 
the instrument and' in other objects in the vicinity cannot be readily 
eliminmted. They have been reduced to a minimum, however, by placing 
the thermometer in the centre of an open space on s stand 4 feet high, 

The antecedent probability that the variations in the absorptive 
power of the atmosphere mnst be very considelable is great, for, even if 
we have nothing else to go upon but the observations in Table I., these 
indicate that the total absorption is almost as great in June, when the 
incident rays a+ noon are nearly vertical, as in December, when the sun 
rises only 410' above the horizon. To estimate the absorbrng power, it is 
necessary to make some aampt ion  regarding the manner in which it 
varies with the thickness of the atmosphere traversed by the rays. The 
onIy simple formula yet proposed which gives results in fair accord with 
obsemtiona mrtde on a clear day is that of Ponillet. This formula, i t  
is true, applies in strictnees only to radiation of one definite kind, because 
the atmoepheric absorption is seIective ; and LangIey* has shown, by a 
hypothetical example, that the approximate constancy of absorption indi- 
cated by applying the formula to observations made on the smne cTay 
a t  the meat various angles of obliquity may co-exist w-ith an error of 

Zeitsch. d, Ooat.. Gesellsoh. fiirMet., B. xx, S. 86. 
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nearly 50 per cent. in the dednced coe5cient. Nevertheleas, since it is 
impossible in practice to apply the method of prismatio analj-sia to all 
the very numerons actinonietric observations which are required to prow 
the constancy or otherwise of the sun's radiation, and since the resnlta 
of such an analysis must necessarily be vitiated to some extent by the 
selective absoption of the prism, some simple formula must be nsed and 
that of Ponillot is the best hitherto suggested. Even if the atmospheric 
absorption and consequently the radiation before it enters the atma+ 
phere, aa determined by this formula, be both much less than they ought 
to bo, their variations from day to day or from month to month deduced by 
means of the formula must be in the same direotion as they are in reality. 

Ponillet's formula i a  r = Ape, where r is the observed heatingeffect, 
A the effect undiminished by atmospheric absorption, y the diathermanq 
or transmission coefficient, and e the thickness of the atmosphere tra- 
versed by the raye. Table 11. gives the values of e which have been 
employed in reducing the Lucknow observations. They have been calm- 
lated to a first approximation only, that is to my, they are equal to the R- 

cants of the mu's zonith distance a t  the h o r n  of observation. 

TABLE 11.-Atmospheric Thickness at Luoknoul, Latitude 26' 50' N. 

Date. 

January ......... 7th 
14th 
21st 
28th 

Fobrnary ...... 7th 
14th 
Zlst 
28th 

Maroh ..... , ..,... 7th 
14th 
21st 
28th 

April ...,.,... ,.. 7th 
14td 
21et 
28th 

Mag ............ 7th 
iati1 
21ut 
28th 

Honrn of observation, Mean Time. 

18 1 14 1 16 1 16 

4-44 
4.88 
829 
4'16 

8.79 
8.66 
8.26 
2.99 

2.71 
2.51 
2.84 
2.19 

2.08 
1.03 
1.86 
1.80 

1-74 
1.71 
1.G9 
1.69 

I 

2.62 
2.49 
2.48 
8'84 

2.21 
2.12 
2.00 
1.89 

1.78 
1.69 
1'68 
1.65 

1 4  
1.42 
1.89 
1.36 

1.88 
1.32 
1.31 
1.311 

1-68 
1'50 
1-48 
141 

1'85 
1'80 
1.26 
1.20 

1.17 
1.18 
1'10 
1'08 

1-05 
1.04 
1.03 
1 0  

1.01 
1.00 
1.00 
1.00 

1.88 
1.86 
1.81 
1.75 

1.62 
1.61 
1'64 
1'47 

1.40 
1.89 
1.81 
1.26 

1.21 
1.18 
1.16 
1-14 

1-18 
i . ia  
1.12 
1.12 

1.69 
1.54 
1.60 
1 . 4 4  

1'88 
1'83 
1.28 
1.23 

1.20 
1.17 
1.15 
1.11 

1.09 
107 
1.06 
1.05 

1.04 
1-oj 
1-04 
1.03 

1.62 
1.58 
1.66 
1.49 

1'48 
1'88 
1.88 
1-27 

1.28 
1.19 
1'16 
1'12 

1.09 
1.07 
1.06 
1.04 

1.03 
1.03 
1.03 
1-08 

1.81 
1.76 
1.69 
1.63 

1.54 
1'47 
1.42 
136 

1.33 
1.29 
1'27 
1.23 

1'21 
1.19 
1.17 
1.16 

1.15 
1-15 
1.14 
1.18 

2.881 %86 
2.23 3% 
2 1 3 )  3.24 
2.01 

1-89 
1.81 
1.74 
1.66 

1.61 
1.57 
1.55 
1.49 

1'46 
1.48 

8% 

2%0 
e'61 
249 
2.34 

8's 
8'17 
2.11 
2.M 

l g  
1.98 

1.41'1.SO 
1.39'18d 

1.88 ' 1.88 
1.36 
1.36 
1.34 

1.79 

1.74 



In making reductions of actiuometric observations it soon becomes 
evident that the atmospheric absorption varies not only from day to day, 
but frequently from hour to honr. I n  nearly every month it seems to be 
greater a t  Lucknow in the afternoons than in the forenoons, as might be 
anticipated from the  disturbance^ caused by diurnal heating, evaporation, 
and the qmntity of dust stirred up in dry weather by the diurnal winds. 
Besides this general and regular increase from forenoon to aft,ernoon, 
there are numerous irregular changes from hour to honr, which render 
it very di5cult to estimate fairly the true absorbing power aud the inci- 
dent heat. For example, if the absorbing power hppcns to be greater 
about noon than in the morning or evening, the curve representing the 
variation of the observed heating effect will be flatter than it should be, 
and the dednced value of tho incident ~adiation will be too lorn ; whereas, 
if the absorbing power be least about midday, tho dednced solar constant 
will be too high. 

To rednce errors of this kind to a minimum, I have, wherever the 
series of observations for the several days of a month wero complete or 
nearly complete, taken the mean for each honr, and then deduced the 
constants A and y of the formula from these mean values. In  other 

Date. 

June .....,...... 7th 
14th 
21st 
28th 

Eleptember ...,.. 7th 
14th 
2let 
28th 

October .....,... 7th 
14th 
Zlet 
28th 

Novemb er..,... 7th 
14th 
Blet 
28th 

December ...... 7th 
14th 
2lst 
28th 

- 
H o w  of observation, Mean Time. 

8 

1-69 
1.70 
1'71 
1.72 

2.02 
2.06 
2.11 
2.17 

8'82 
2'37 
248 
2.60 

2.84 
8'04 
8'28 
8'45 

8'81 
406 
430 
446 

18 I 14 1 15 I 16 9 1 10 ' 11 1 12 

1.31 
1'32 
1.33 
1.33 

1'47 
1.50 
1.55 
1.56 

1'64 
1'68 
1.63 
1.80 

1'92 
2.01 
%04 
2'19 

2-32 
2.40 
2-47 
2.51 

1.03 
1'03 
1.03 
1.03 

1'11 
1'18 
1'15 
1.17 

1.23 
1'25 
1.29 
1.83 

1'40 
1-46 
1'60 
1'54 

1'59 

1.70 
1.69 
1'68 
I-68 

2'08 
2'20 
234 
2'63 

286 
3'04 
8'31 
8'60 

406 
433 
458 
4.69 

4.73 
8.64 
442 
419 

1'03 
1.03 
1'03 
1.03 

1'11 
1.13 
1'16 
1.20 

1.26 
1'30 
1'34 
1.89 

1'47 
1.62 
1.56 
1'59 

1'63 

1.12 
1.12 
1'13 
1.18 

1'22 
1.24 
1'27 
1.29 

1'36 
1'38 
1'43 
1.47 

1'56 
1'62 
1.68 
1.73 

1.81 
1'86 
1'88 
1.89 

1-00 
1'00 
1.00 
1.00 

1'06 
1'08 
1'10 
1.18 

1'19 
1.22 
1'26 
1'30 

1'37 
1'48 
1.46 
1.50 

1-64 
1'62 1'56 
1'63 1'66 
1.63 1'60 i 

1'13 
1.12 
1.12 
1.12 

1'23 
1.27 
1'31 
1.36 

1'45 
1 
1'56 
1.62 

1.72 
1'79 
1.84 
1'88 

1.91 

1.32 
1.31 
1.31 
1-30 

1'60 
1'56 
1.63 
1.71 

1'85 
1'92 
2'02 
213 

2.80 
2.40 
2.48 
2.53 

857 
1'64 1.92 
1'64 1.90 
1.62 1.87 I 2.55 

260 
244 
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cases, I have made a graphic representation of t,he logrrit,hms of the 
observed radiation on a scale the clbscissm of which represented the 
values of e ;  and any observation which fell wide of the straight line. 
indicated by the formula h been rejected. 

Proceeding in this way, I have arrived a t  the following probable 
mean values of the eolar radiation undiminished by absorption, snd of 
the absorbing power of the atmosphere for vertical rays. The latter are 
the values of (l-p) when p ie defined as above. 

TABLE n1.-Mean Values of the Constad of Solar Radiation is  degree^ 
of the Black-bulb Thermometer. 

TABLE 1V.-Uoeficieuts of A t r n o ~ h ~ c  Absorption for Vertical B a y s .  

April. 

73.3 

85.0 

92.7 

75.9 

722 

Year. 

1877 ...... 
1878 ... .. . 
1879 ...... 
1880 ...... 
1881 .... .. 
1882 ...... 
1883 ...... 
18% ... ... 

Mean 

Feb. Jan. 

- -  

78'8 

76.6 

746 

79'0 

Maroh 

1882 ... 
1883 ... 
1884 .. . 

Mean 

'175 
'260 
.212 
'179 
'201 
'199 
'222 
-241 

727 

W 3  

80.1 

W 3  

78.1 

May 

- 

W 4  

92.4 

99.2 

80.6 

85.7 

1877 ... 
1878 ... 
1879 ... 
1880 ... 
1881 ... 

Oot. 

798 

85'4 

I 75.2 79'6 I 

.211 I .218 251 d79 ,326 .333 .888 .251 

-194 
264 
-199 
.211 
.194 
'218 
'224 

June. 

88.6 

95.8 

85.9 

P 

71.5 

I 
76.1 78'2 

744 

79.7 
- - -  

Sept. 

77.6 

P 

77.1 

W 7  

7%9 

Nov. Dec. 

- - _ _ _ _ - -  

91.1 86'5 

W 6  79.2 78'5 

76.7 

73.2 

73.0 

740 

-243 -246 .251 277 .324 -272 -368 
. - -  

'188 
'269 
.226 
.317 
.230 
.258 
'278 

W 8  

77.6 

78'6 

75'2 78'2 
I 

Mean of 

72.4' 79.0 

I I 
746,71e2 69 

I 

.216 
-266 
324 
.265 
.255 
.295 
,316 

months. 

80.4 

16-7 

74.7 

79.1 

73.6 

months.@ 

808 

76.8 

74.4 

68.8 70.7 
I 

67.6 71.7 

.294 
-364 
'390 
-306 
-360 
'302 
.306 

I-- 80.1 

.342 
4.07 
.a58 
P 
.377 
-311 
-819 

88.7 85.6 

.272 
P 
312 
.256 
'213 
.231 
-277 

-269 
.274 
$232 
259 
-283 
-243 
.235 

.268 
-251 
-191 
.I87 
.I76 
-228 
$428 

-255 
-290 
201 
'160 
.2C6 
-2% 
-216 
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From Table III., it a p p m  that the variation of t.he solar heat from 
year to year has been similar to that deduced from the Allahabad obser- 
vations, while the range indicated is even greater. The highest annual 
mean is that for 1878, when the sun spots were a t  a minimum, and the 
lowest, that for 1881 or 1882, when the spots were probably at a maxi- 
mum. 

Such a very distinct variation in the sun epot period mud, I think, 
be the effect of a real variation in the emission of solar energy, but the 
great nrnge of the observed inequality is probably due in part to other 
causes. It ie evident from the means at the foot of Table 11. that all 
the terrestrial causes of variation have not been eliminated, for, whilst 
these means am nearly constant for the months of September, October, 
November, December, and January, they are much more variable and 
considerably greater in tho dry hot months of the year. If the exceee 
tempenrtnre of the solas thermometer above thmt of the air were a true 
measure of the solar radiation, it should, when the observations are 
corrected for atmospheric absorption, give somewhat lower results for 
May and June than for December and January, on account of the greater 
distance of the sun in the former months. The opposite variation which 
im observed must be due to heat reflected from the bare hot ground and 
from the dust particles suspended in the air. 

Since the barenese and hsrdnese of the ground-surface under the 
inatrument and the quantity of dust in the air are due to the same 
m e ,  and increaae pari pacrm ; it is, perhaps, jns6iflable to assume that 
the increase of the observed effect which is due to  reflexion may be 
taken proportional to the quantity of dmt. That is to say, we may put 

s A = 3 (1 + ad). In this formula A represents the mean value for any 

month at the foot of Table 111. ; S, the value this mean would have if 
the ground were moist and grassy, the air free from dust, and the earth 
a t  its mean distance from the sun ; r the radius vector of the earth a t  
the middle of the month ; d the proportion of dust in the air ; and a a 
coefficient which remains to be determined. The proportionate num. 
bers for dust which I have aawmed are :- 

Jan. Feb. Mar. Apl. May June Sept. O d .  Nov. Dec. 
8 5 7 9 1 0 6 0 0 1 2  

These differ somewhat from those already adopted for Allahbad, 
but, perhaps, represent the facts more justly. By means of the formula, 
with these values for d, we find :- 

S = 73.0' 
a = -0157 

In the month of May, therefore, the observed radiation is 15 or 16 per 
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cent. greater than it would be if the ground were grcresy and the air free 
from dust, other things being the same. 

I t  follows from thk that in a dry year the solar thermometer will 
give higher indications than in a damp one when due allowance ia made 
for variations in atmospheric absorption. There can be little doubt that 
part of the great excess of the results for the latter half of 1877, the 
whole of 1878, and the firet half of 1879, above those for subsequent yeare, 
ia due to t h h  came; whioh ia still better illustrated by comparing the 
montha of March, April, and May, 1877, with the same montha of 1879. 
I n  the former year the spring months were unusually showery, and, in 
consequence of thia, the ground-surface waa covered with grass, whilst 
in 1879 no rain fell and the ground waa quite bare and dusty. 

The conolusion to be drawn from thia investigation seems to be that, 
while the results indicate a rather strong presumption in favour of the 
hypothesis that the emission of solar heat varies inversely with the 
number of sun spote, the hypothesis can only be definitely proved by 
observations of some kind of actinometer which ia protected from 
reflexion and receives direot solar rays only. Probably, the form of 
instrument which will be found most useful is a thermopile turned by 
clock-work so as to face the sun and attached to a reflecting galvane 
meter by meane of which the heating effeot can be photographically 
recorded. 

The absoption coefficients given in Table IV. are least in the cold 
weather months and greatest in the hot seaaon and the rains. Since 
these coefficients are dependent upon the constitution of the atmosphere, 
it may be assumed, aa it haa been in my previous paper, that the con- 
stant p of Ponillet's formula is the product of three factors, ab, pf, snd yd, 
where b is the barometric pressure, f the pressure of vapour, and d t.he 

number for dust. In  strictness, b should stand forthe 
pressure of the dry air only, but aa the aqneom vapour thine out about 
three times as fast on ascending rte it would do on the hypothesia of an 
independent vaponr-atmosphere the pressure of the dry air ie not (b-f),  

some suppose, but something very little less than b. 
The mean values of the barometric pressurn and tonsion of vaponr 

&served a t  noon in the days given in Table I., are the following :- 
Pressure. Vapour Tension. 

January 29 + .714 in. -304 in. 
February .660 -281 
March -529 -374 
April -415 -906 

May -293 -568 
June ..I71 ,674 
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Pmnsnre. Vapour Tension. 
September -341 in. -779 in. 
October .646 .464 
November 0669 -335 
December -709 -268 
By inserting these figures and those for dust above given in the 

formula, log p = b log a + f log f3 + d log y, it is found that the most 
probable values of the constants are :- 

a = -99518 
/3 = ,78091 
y = -98924 

These results, while confirming those already arrived at, indicate 
that the absorption of solar radiation by dry air is greater than I have 
hitherto aupposed, though not nearly 00 great aa the absorption by water 
vaponr. 

TV.-List of the B u t t d i e s  of Calcutta and its Neighbourhood, with Notes 
m Habits, Food-plants, 4c.-By LIONEL DE NICE'VILLE. 

[Received 16th Ootober ;-Read 8rd December, 1884.1 1 

In the 'Entomologist's Monthly Magezine,' 1882 vol. XIX, p. 33, 
thore is a paper by Mr. Cf. A. J. Rothney, entitled, '' A list of the 
Butterflies captured in Barrackpore Park during the months of Septem- 
ber, 1880, to August, 1881." I n  this list, however, only 98 species 
are mentioned, which probably all occur in Calcutta, the two places 
being but 14 miles apart, and both situated on the low-lying deltaic banks 
of the Hughli. I have accordingly included all those of Mr. Rothney's 
species which I have not myselt! met with in Calcutta, distinguishing 
them by an asterisk prefixed to the serial number. 

One of the most interesting points to which my attention has been 
drawn in these butterflies is the occurrence of seasond dimorphism, 
there being in several species an ocellated form which occnrs only in  
the  rains, the cold and dry seasonal being non-ocellated. The constancy 
of this phenomenon is such that I cannot help thinking there must be 
some physical reason for it, can it be a protective one 3 The difference in 
the garb of the surrounding vegetation makes i t  little remarkable that 
change should be found in the coloration of the bntterilies of the two 
seasons, but it is difficult to see why this change should show itself in 
the obliteration or development of ocelli. The only hypothesis which I 
oan suggest is, that daring the rains tho density of tho vegetation is such 
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that the butterflies can easily hide their conspicnone ocelli, while in the 
cold and dry seasons the ocelli, easily seen through the scantily-clothed 
jungle, wonld render the butterflies an easy prey to their invetemte 
enemies the birds, lizards, and insectivorous insects ; so that the oceMon 
being a came of danger wonld have a worse chance of EWV~VB~, and 
mnsequently wonld be gradually wiped out by a process of a survival of 
the fittest, the fittest in this case being the least gaudily-marked indi- 
viduals. Were this the case, however, the non-marked forms wonld 
certainly survive during the rains, for their homelineas of coloration, 
though no longer absolutely essential, wonld still give them an 4- 
vantage over their ocellated brethren, unless indeed the ocelli are 
preserved by sexual selection a t  this time when the struggle forb- 
existence M not so keen as a t  other seasons. 

Suborder RHOPALOCERA. 

Family NYYPHALIDZ. I 

Subfamily DANAINE. I 

+ 1. DANAI~ (PARANTICA) AQLEA, Crnmer. I 

I havo never met with this species, A i r .  Rothney records it aa 
' m.' I 

2. DANAIS (TIRUMALA) LIMNIACE, Cramer. 
Very common everywhere a t  all seasons. 
3. DANAIS (LIMNAS) CHRYSIPPUS, Linnreus. 
The commonest butterfly met with here as elsewhere. 
4. DANAIS (LIHNAS) ALCIPPOIDES, Moore. 
A single individual has been taken in a grtrden a t  B a l l p j i n  

March. Since the first volume of ' The Butterflies of India ' appeared, 
I have received single specimens of this erratic species from FgmW 
in Oudh, from Bholahht in the Malda district, and from Khurda, Orissa. 
I have no doubt in my own mind that D. alcippoides is a casual variety, 
aberration, or " sport " of D. chrysiypus, which would almost certainll 
be proved to be the case by breeding from a batch of eggs hid  by a 
female D. alciypoides, when I tihould expect to find all, or nearly all, the 
resultant buttedies of the true chrysippus form. 

5. DAKAIS (SALATURA) GENUTIA, Cramer. 
Almost as common as the preceding. 
6. DANAIS (SALATURA) H E G E S I P P U ~ ,  Cramer. 
Decidedly a rare species, I have only seen seven specimens in dl, 

five taken by myself in the two Inst months of three successive pears, 
one taken by Nr. W. Dohcrty also in the cold weather, and one in March 
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in s garden a t  Ballygunj ; all these specimens, except the last, were taken 
in t h e  Sealdah district. This species is exceedingly common in some 
localities, Rangoon for instance ; its rarity in Calcutta is a strange 
circumstance. 

7. EUPL~EA (CRASTIA) COBE, Cramer. 
A very common species occurring a t  all seaaons. 
8. EUPL~EA (PADEMMA) KOLLARI, Felder. 
By no means a rare species, and occure in company with the pre- 

ceding. Both species have a very strong but not actually disagreeable 
odonr, which neither my friends nor I are able to compare with any named 
acent. The males of both species may often be observed patrolling n 
amall Grial space with the end of the abdomen curled under the body 
 toward^ the thorax, and with the two beautiful yellow anal tufts of long 
hair distended to  their fullest extent a t  right angles to the body. It 
seems very probable that these tufts or brushes of hair are used like 
holy-water sprinklers (aspergilli) for disseminating the scent with which 
the i r  bodies are charged ae an attraction for the females or to warn off 
the i r  enemies ; but i t  should be observed that the females are similarly 

-odorife~.ons, though they are unfurnished with the male disseminating 
organs. 

Mr. Moore in one of his tables* of " Mimetic species of Ezcplwinm 
[= Danaince] (Group B)" gives these two species, with another that 
does not occur the Calcutta district, as mimics. As far as these 
t w o  species go a t  any rate, I do not think he is justified in surmising 
t h a t  one mimics the other. In  the first place, as both are strong-scented, 
and, as far as my olfactory nerves show, have the aame scent, it seems 
impossible to say which is the model and which the mimic, though 
E. core is the commoner species of the two. Again, for the same rcnson 
both would be equally distnatefnl to their encmies. On the wing I can 

- genemUy distingnish the males of E. kollnri from E. core ; it is 
impossible, however, to distinguish between the opposite sexes of 
either of the two species when flying. 

Subfamily SATYRINB. 

9. MYCALERIS (ORBOTRIBNA) MEDUS, Fabricins. 
O c c m  somewhat sparsely during the mins, not met wit.h in the 

winter or hot weather. 
10. MYCALESIS (ORSOTRIBNA) RUNEKA, Moore. 
As above, but met with only in the cold and dry wcnthe~.. I tllirlk 

it will hereafter be proved by breeding that these two supposed species 
Are but scasonal forn~s of ono species. For sonlo roaaon a t  pl*exo~lt un- 

Proc. Zoo]. Sw. Lond. 1883, p. 209. 
6 
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known, the rainy season seems to give birth to ocellated f o m  amon@ 
the Satyrinm. 

11. MYCALEBIB (CALYBIBME) B L A B ~ B ,  Fabricine. 
Not nnwmmon during the rains. The glandular p t c h  of m1a 

which is placed on the underside of the forewing on the wbmdin  
nervnre in the middle of a nacreons p t c h  in the male is blookand 
amall. Mr. Rothney's list gives an additional species (M. samba). 

12. MYCALEBIS (CALYBIBMP) PERSEUB, Fabricins. 
Very common during the wld and hot weather. The glandnlar 

patch is black 4 small. 
13. MYCALE~IS (CALYBIBME) MINEUS, Limmus. 
Not uncommon dnring the raine. The glandular patch in this 

species is ochremu and large. 
14. MYCALEBIS (CALYBIBM E) INDISTANR, Moore. 
Common during the oold and hot weather. The glandnlar pet& 

is ochreow and large. 
Summary of the four preceding apeciea. Breeding will almost 

undoubtedly prove that M. persew is the dry season and M. bblrrsiw the 
wet season generation of one species, and that similarly M. iindwtaw 
is the dry season and M. minswr the wet season generation of a w n d  
species, thus reducing the apecies of the subgenus Calysienze oocurring in 
Celcnttg to two species, an ocellated form of both with an inner white 
faecia. (M. blasiw and M. m i w )  occurring during the mine, and 
non-ocellated form with the white faacia obsolescent (M. perseus and 
M, i db tam)  occurring during the dry seaeon. 

15. LETHE EUBOPA, Fabricius. 
In the cold weather this species &eds dry ditches. I t  occurs a!m 

during the rains. 
16. YPTBIMA PHILOMELA, Johmnssen. 
Common amongst grass throughout the reine. 
17. YPTHIMA MAWHALLII, Butler. 
Common everywhere dnring the cold and hot weather. This and 

the preceding species are probably seasonal forma of one and the sam 
species. 

18. YPTHIMA HUEBRERI, Kirby. 
Common everywhere during the rains. 
19. YPTHIMA HOWRA, Moore. 
Common everywhere dnring the cold and hot seaeone. Similerlg 

this species and Y. huebnen' are probably but two generations of one and 
the same species, the strongly ocellated form in both C4ue8 m d  
during the wet season. 

20. MELANITIS LEDA, Linnseus. 



Very rare in Calcutta in the early winter, common during the rains. 
22. MELANITIS ISXENE, Cramer. 
Common in the cold and dry seasons. Keeps in shade nnder trees 

and bnshes and amongst dead leaves during the day, but flies about 
rapidly in the evening. I have but little doubt that this and the preced- 
ing species are but seasonal forms of a single species. 

Subfamily ELTMNIINE. 

23. ELYMNIAS WDULARIS, D v .  
A common species. Feeds on Palnmcm. 

Subfamily MOBPHINB. 

23. D ~ e c o ~ ~ o a a  TULLIA, Cramer. 
I have taken this species in dry ditches during the cold weather 

only. 
-29. DISCOPHORA ZAL, Westwood. 
I have not met with this species. My Calcutta females of D. tullk 

do not at  all agree with Westwood's figure of D. sal. Mr. Moore 
informa me (in epds.) that " D. tullia and D. ral are undoubtedly distinct 
epeoies " and that he haa " one male of D. zal, and it agrees well with its 
female, of whioh I have specimens, in having three rows of well-defined 
spote on both fore and hindwings." 

Mr. Moore has of late placed some of the genera usually included 
nnder the subfamily Morphinm under the subfamily Nymphalina. 
Had he ever had an opportunity of seeing these species alive, I am sure 
he  would certain1 y never have done so ; all of them af£ecting shade, flying 
but little unlees disturbed, and resting near the ground with closed 
wings usually amongat dead leaves. In these habits they agree with 
the Satymh, in which subfamily they might perhaps be placed, though 
in my opinion they are better left nuder it subfamily of their own ; the 
bold flight and sunshine-loving habita of the Nyrnphalinm (most of 
which, moreover, rest with wide-open wings) seeming entirely to forbid 
their being associated with that family. 

Subfamily ACREINE. 
25. TELCH~NIA VIOLB, Fabricius. 
Common throughout the year. 

Subfamily NYXPHAL~NE. 
26. CETHOSU CYANE, Drury. 
A single worn female taken in the cold weather in a garden at  

Alipur. 
*27. CIBBEOCHROA ANJIUA,  Moore. 
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Mr. Rothney captured a single female specimen at Barrackpore. 
I hare never met with i t  in Calcutta, but have received a aingle female 
from Bholahht in the Malda District. 

28. ATELLA PHALANTA, D w ~ .  
A very common insect a t  all seasons. 
29. PYBAMEIS CARDUI, Linne~m. 
A single female in the Botanical Gardens in November, one male at 

Bal lypnj  in March taken by Mr. T. G.  H. MoncreifEe. . 

30. JUN~NIA LEMONIA~, Linnsns. 
81. JUNONIA ATLITE~,  Linnmns. 
Placed under Precis Zuumedia in the Barrackpore list. 
32. JUNONU (ENONE, Linnaeus. 
Common in the Botanical Gardens. 
33. JUNONIA ORITHTA, Linwus. 
Somewhat rare in Calcutta. 
34. JUNONIA ASTEBIE, Linnmne. . 
35. JUNONIA ALMANA, Linnmns. 
J. almana is almost undoubtedly the dry season and J. osterie the 

wet season form of one and the same species. 
36. PRECIS IPHITA, Cramer. 
A single male taken in March in a garden a t  Ballypnj. 
37. ERQOLIS IaDroA, Moore. 
Common. Larvae feed on Tagia invollrcrnta, a twining plant Kith 

hairy stinging leaves. 
Mr. Moore has lately separated this ~pecies from the J a w  8. 

ariadm ; under which name it appeared in the Barrackpore list. 
38. E a a o ~ ~ s  MKRIONE, Cmmer. 
Common. Larva feeds on the castor-oil plant, Ekinue mmunw. 
39. HYPOLIMNAB BOLINA, Linnaem. 
Common except in the cold weather. Mr. Moore also givea nH. 

jacinths, Drury, aa a separate species. I believe it, however, to be one 
of the numerous varieties or eeasonal forms of H. bolinu. 

$0. HYPOLIMNAS MIBIPPU8, Linnmns. 
Much rarer than H. bolia.  Both forms of the female occur he* 

The larva feeds on Portulaca 4 i a n a  in Calcutta. 
$1. LIMENITIS PROCBIS, Cramer. 
Common, fond of settling high up in the trees with wings widely 

spread open. Larva feeds on Anthmephalw wdumba. 
$2. NEPTIS NANDINA, Moore. 
I have tagen thia insect in  the cold weather only ; it is m e .  
$3. NEPTIS OPHIANA, Moore. 
I have taken a single female specimen only in February. 



1885.1 L. de NicBville--fist of the Butterjies of Calcufta. 119 

441. NEPTIS JUMBAH, Moore. 
Common. It hae a much bolder and stronger flight than tho other 

species of Neptb occurring in Calcutta, and differs from every species of 
the genus known to me in having a small round brown spot near the 
base of the hindwing on the ~ d e ~ i d e .  

45. NEPTIS KAYARUPA, Moore. 
The commonest Neptia occurring in Calcntta, and on the wing 

thronghont the year. 
46. NEPTIS vABMONA, Moore. 
There are three specimens of this species in the Indian Museum, 

Calcutta, but I have never taken it here. It is recorded from Barrackpore. 
47. NPPTIS (R~HINDA) PLAQIOBA, Moore. 
Somewhat ram, taken in the cold weather only. 
418. ATHYMA PEBIUB, Linns~us. 
Two specimens only taken in the cold weather. 
49. EUTHALIA QARUDA, Moore. 
Very common. Larva feeds on mangoe. 
50. EUTHALU LUBENTINA, Cramer. 
Bare. I have taken females only. 
51. SYMPHBDRA NAIB, Forater. 
A single specimen taken by Mr. R. E. S. Thomas in Calcntta, which 

is probably ita extreme esstward range. Common in the Rajmahal Hills. 
52. CHARAXES FABms, Fabricins. 
Somewhat rare. I have taken nearlj all my specimene in the cold 

weather, sucking up the juice from the date-palms when cut for toddy. 
It occurs also in the mine. 

53. CHARAXES prox. HINDIA, BntJer. 
I took a single female specimen in a garden at Alipnr in the cold 

weather which agrees fairly with C. hind&. I t  has a narrow rufous 
outer margin to the npperside of the forewing, and the outer black 
~ u l a r  fwia on the hindwing less conspicnone than in that species. 

Family LEMONIIDB. 
Subfamily N E M E O B I ~ E .  

54. ABIBARA BUFFUSA, Moore. 
Common at all times except in the three coldest months. Hits a 

very quick flight, but settles often on the upperside of a leaf in the shade 
with half-expanded wings. 

Family LYC1ENIDA. 
55. GPALQIB EPIUB, Westwood. 
Taken on two occasions only in August in the Botanical Gardens 

flying about a pomegranate bush. 



46 L. de Nidville-List of tlre ButterfEies of Calcutta. [No. 1, 

56. MEQISBA THWAITEOI, Moore. 
A single specimen taken in Febmery. It probably is often over- 

looked owing to ite close general resemblance to the speciea of the genus 
Neopithscqs, which often actually swarm amonget bushes in ahade. 

57. NEOPITHECOPO QAUBA, Moore. 
58. NEOPITHECOPO ZALMOBA, Butler. 
This species haa never been properly characterized, and I am unable 

to say in what particulars it is supposed to difier from N. gaicra. At any 
mte the species of Neopithecops occurring in Calcutta are exceedingly 
variable, some specimens are entirely black on the upperside, othern 
have the costal and outer margins of the fore and hindwings black, all 
the rest of the snrErtoe white, and there is every gradation between t h m  
extremes. 

Mr. Moore writes to me-" N. gaura mn be distinguished by ita 
broad white discal area in both wings of both flexes. N. aalmma has s 
small d i e d  white patch in the forewing only. I have both from the 
Calcutta district." 

59. CUBETIS THETYS, Drury. 
Not uncommon amongst trees and high bushes, it generally eettlm 

with dosed win@ on the underside of a leaf out of reach. The female in 
dimorphic, one form having the discs of the wings above white, the other 
having them ochreous. 

60. CHILADES vAamua, Moore. 
Not common. 
61. CHILADES LAIUS, Cramer. 
Not common. It is synonymous with the C. kadura of Moore. 
62. ZIZEBA JLA-DU, Moore. 
Not common. 
63. ZIZEBA DILUTA, Felder. 
Common everywhere amongst grass. 
a. ZIZEBA SANQBA, Moore. 
Swarms amongst the graes a t  certain seawne. 
65. ZIZEBA PYQMEA, SXmllen. 
Somewhat rare. 
66. TABUCUB THEOPHBASTUB, Fabricius. 
h. 
67. TABUCU~ PLINIUS, Fabricins. 
Somewhat common. Very pngnaciona. 
68. CASTALIUS EOSIHON, Fabricius. 
Fairly common amongst g m ~ .  
69. JAMIDEO nocnus, Cramer. 
Common amongat he-. 



70. LYCBNPSTHEB BENQALEN818, Moore. 
Rare, occnrs throughout the year. 
71. NACADUBA AEDATES, Moore. 
Rare. 0ccu.m amongst bushes. 
72. CATOCHEYSOPB BTIULBO, Fabricins. 
Common. 
73. CATOCHEYSOPS CNEJUB, Fabricins. 
Common. 
74. CATOCHBY~OP~ PANDAVA, Horsfield. 
Common. In April and May I have found the Iarvs swarming on 

the hardly-open shoots of Cycae revoluta, thereby utterly destroying the 
appeamce of the plant for the year. There ie also a brood ont in the 
raine. 

75. CATOCHEYSOP~ BEN~ALIA,  n. sp. 
MALE. UPPEEBIDE violet-blue ; the cilia dnsky. Fwewing with the 

outer margin narrowly black. Hinduting with a margiual series of 
dusky oval epots, the third from the anal angle larger, black and round ; 
an anteciliary black line ; tail dusky with a white tip. U N D E E ~ I D ~  
gray ; the cilia gray spotted with dneky. Fwewing with a white-bor- 
dered brownish spot closing the cell, 8 curved discal series of joined 
Pimilnl. spots, two series of marginal lunules ; a black anteciliary line. 
Hi&ng with four subbasal dnsky spots surrounded with white. A 
mnch curved discal series, the upper spot on the costa nsrullly the most 
prominent, and a spot closing the cell ; marginal lnnnles mnch aa in 
the forewing, but more prominent ; a' small black spot faintly crowned 
with orange in the find median interspace and three very minute anal 
onea beyond it, all four sometimes absent. In some specimens the diacal 
wries of spots on the forewing are much elongated towards the middle of 
the wing, and in all the specimen0 I have seen, except two from Sikkim, 
the epots on the disc and the one closing the cell of the hindwing have 
coalesced, forming an irregular brown patch in the middle of the wing, 
which patch sometimes reaches and includes the snbbaaal spots. 

FEMALE. UPPEBBIDE shining iridescent violet-blue. Forming with 
the apex widely and the outer margin decreasingly black. Hindwing 
with the costal margin dnsky. Otherwise as in the male. 

EXPANSE : 8 9 ,  1.2 inches. 
Near to C. pandavo, Horsfield. Male smaller than that species, of 

a paler shade of blne ; differing on the underside, in the coalescing of the 
d i s d  spots, and the anal spots of the hindwing being mnch smaller or 
absent altogether. The female on the upperaide is of quite a daerent 
shade of blne, which colonr ~.eaches to the costa and much nearer to the 
margin in the forewing, and covers all the hindwing except the costal 
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margin. The margins1 series of black spots are smeller, more re+ 
in size, and the third from the anal angle not conapicuonaly 
with orange as in C. yundava. 

I have taken numerous specimens of both eexes in  the cold weather 
in Calcutta, and Mr. Nevi11 took i t  at  Moisraka. It o c c m  also in 
Sikkim. 

76. POLYOMMATU~ BETICUS, Linnseus. 
Common. 
77. LAMPIDES AELIANUS, Fabricins. 
Common. 
78. LAMPIDES ELPIS, Godart. 
Rare. 
79. IRAOTA MBCENAS, Fabricins. 
Rare. Occnra amongst trees, especially the banian-tree, on which 

the larva feeds. 
80. DEUDORIX DIENECES, Hewitson. 
Taken only in the winter on the flowera of Poinsettia y u k k r i m .  
81. BASPA MELAMPUS, Cmmer. 
I have taken a male and two females only. 
82. RATHINDA AMOR, Fabricins. 
Recorded from Calcutta by Mr. Moore in P. 1;. 8. 1865, p. 776, 

under the name of Myrina triopas, Cmmer. 
83. VIRACHOLA ISOCUTES, Fabricins. 
Common in the winter on the Poinsettia. Larva bred in ?&rcb I 

from the fruit of the pomegranate. I 
a. RAPALA SCHISTACEA, Moore. 
Very common throughout the year. I have bred the larva from 8 

plant growing in the Botanical Ghtrdens, Calcutta. The larva and 
pupa agree exactly with the figures of an undetermined species given 
in Hornfield and Moore's Cat. Lep. Ins. Mos. E. I. Co. pl. xii, figs. 
4, 4a., and which is probably Rapala varuna, Horsfield, 8 Jayan 
species. 

85. RAPALA ORSEIS, Hewitson. 
A single male specimen taken in April on the flowers of D i o ~ y r o r  

montana. R. larulincs from Ceylon i very closely allied to this specieq' 
but unlike my specimen it is not glossed with purple on the ~ndereide, 
which Hewitson gives es a distinguishing character of his R. orseis. 

86. SPINDASIY RRURDANA, Moore. 
A single male h& h e n  so idcntified by Mr. Moore. 
87. SPINDASIS TRlrURChTA, M00l.c. 
Thcrc is a single m l c  qwcimcn in tho collection of thc IlldiRn 

Muscum, Calcuttn. 
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88. SPINDABIS WLCANUS, Fabricius. 
This species appears in Mr. Rothney's list under its synonymic name 

Ayhnceus etolus. It is the commonest species of the genus occurring in 
Calcutte. 

89. SPIKDASIS T I Q R ~ A ,  Moore. 
Mr. Moore has identified some Calcutta specimens of 8p'ndasis as 

this speciea. H e  has also queried other specimens of this and the 
preceding apecies; which, taken with the fact that S. vulcanz~s is very 
variable and the difEerences given between it and S. t j r ina  am very 
slight, suggests the wspicion that the latter species is a t  best but a 
doubtfully good one. 

90. TAJURIA LONGINUS, Fabricius. 
I have taken it rather plentifully in the winter on the flowers of the 

PoiMettia. It occurs ako a t  other seaaons. 
91. PEATAPA CLEOBIS, Godart. 
Taken with the preceding. 
92. SITHON INDRA, Moore. 
Rare, but occurs a t  all seasons. I have taken males only. 
93. LOXURA A ~ N U S ,  Cramer. 
Common. 
94. MAHATHALA AMERIA, Hewitson. 
Rare, alweys found high up amongst trees. 
95. NILASERA AMANTES, Hewitson. 
I took a single male specimen in the Botanical Gardens in May. 
96. SATADRA ATRAX, Hewitson. 
Recorded h m  Calcutta by Mr. Moore in P. 2;. S. 1865, p. 774. 

Captain Sage has taken a single specimen in May. 
97. AMBLYPODIA NARADOIDES, Moore. 
I have seen a aingle female only of this species, which was taken in 

tho compound of the Indian Museum, Calcutta. 

Family PAPILIONlDB. 

Subfamily PIERINIE. 

98. LEPTOSIA XIPHIA, Fabricins. 
Met with commonly almost throughout the year. 
99. TERIAS HECABE, Linnseus. 
Common a t  all seasons. The males of this, of d l  the spciea 

of the T. hecabe group, have the scales on both sides of rr small 
portion of the median nervure of the forewing near the base on the 

7 
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underside of a pale violet colour, and the subjacent portion of the wing 
membrane slightly depressed. On holding a male insect up to the light 
this secondary sexual cheracter can be a t  once detected. 

100. TERIAS SIMULATA, Moore. 
This species and the next have the male mark above referred to. 
101. TERIAS PURBEEA, Moore. 
Taken in the cold weather, not comma. 
102. TERIAS LBTA, Boisduval. 
There is one specimen of this species in the Indian Museum, Cdcntte 

T. laeta and allied species have in the male an oval patch of ochreow 
scales on the underside of the forewing near the base below the median 
nervnre. 

103. TERIAS DRONA, Horsfield. 
104. TERIAS RUBELLA, W a l h ~ e .  
Taken in December. 
105. CATOPSILIA CATILLA, Cramer. 
106. CATOPSILIA CROCALE, Cmmer. 
Feeds on Cassia fistula. 
107. CATOPSILIA QNOMA, Fabricins. 
108. OATOPSILIA PYRANTHE, LinnBBn~. 
Feeds on Cassia $fistula. 
*log. CATOPSILIA ILEA, Fabricins. 
110. 1 ~ 1 ~ 8  GANDUCA, Moore. 
Occurs in Febmary, and again during the mins. I. latifnsciata, 

Butler, is given in Mr. Rothney's list, but I. ganducac is pmhbiy meant. 
111. 1x1~s MARIANNE, cramer. I 

I 

Very rare. 
112. HUPHINA PHRTNE, Fabricins. 
Common, feeds on Capl~aris horrida. It appeare in Mr. Rothney's 

list under its synonymic name H. evagete, Cramer (teste Moore, P. 
Z. S. 1882, p. 255.) I 

113. HUPHINA HIRA, Moore. 
I think that thL is only a seaaonal (winter) form of the preceding 

species, which is a, very variable one. 
114. HUPHINA ZEUXIPPE, Cramer. 
This also appears to me to be a semonal or varietal form of 

ph ryne. 
*115. CATOPHAQA PmLINA, Cramer. 
116. CATOPHA~A DARADA, Felder. 
I have taken a single male specimen only in August. 
117. APPIAS ZELMIRB, Cmmer. 
I havc seen a single male specimen taken in C~lcutla. 
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118. APPIAS HIPPOIDEB, Moore. 
I took a aingle male in a @en a t  Sealdah in November. 
119. HIPOBCRITU IMBECILIS, Moore. 
A aingle male taken in Febmary. It W e r s  from that species in 

having the markings of the underside more pronounced, and also in hav- 
ing a diffnsed black spot on the nndereide of the forewing between the 
upper median nemles. It is doubtfully distinct from H. indra, Moore. 

120. BELEBOIB MESENTINA, Cmmer. 
Common. Fee& on Capparis hm'da .  
121. NEPHERONIA OBA, Felder. 
Very common. The female i dimorphic ; the form which has the 

base of the wings yellow is rare. Fee& on Capparia horrida. 
*122. NEPHEBO~IA HIPPIA, Fabricius. 
I have taken but one species of Nephm~ia  in Calcutta. N. hippia 

is unknown to me ; unless it is aynonymio with N. gaea, which is very 
probable. Mr. Wallace in his paper+ on Eastern Pieridce unites them ae 
one species. 

123. DELIAS EUCHABIB, DlTWj'. 
Swarms in the winter, specimens are to be met with throughout 

the year. 
124. DELIAS HIERTE, var. IBDICA, Wallace. 
A single male taken in February. 

Subfamily PAPILIONINB. 

125. PAPILIO (PATHYEA) NOMIUS, Esper. 
This species comes out in profusion in March, and is the only single- 

brooded species in Calcutta with which I am acquainted. Larva feeds 
on Polyalthia longifolia. 

126. PAPILIO (ZETIDES) DOSON, Felder. 
Appears about the same time aa the preceding, and specimens may 

be met with throughout the summer, but the spring brood i the largest. 
Larva feeds on the young leaves only of Polyalthia longifolia. 

127. PAPILIO (HARIMALA) CRINO, Fabricius. 
First appears in March, individual specimens met with throughout 

the hot weather. Very difEcnlt to capture, and the rarest Ea~rilio in 
Calcutta. 

128. PAPILIO (ORPHEIDES) EBITHONIUS, Cramer. 
Very common. I have bred the larva from Bgle marmelou. 
129. PAPILIO (ILIADES) POLYMNESTOB, Cr&mel'. 
First appears at the end of March, specimens occur throughout the 

hot  weather. I have bred the larva on pomelo (Citrwr deeumana). 

Trans. Ent. Sou. Lond. 3rd series, vol. iv, p. 888. 
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130. PAPILIO (L.~ERTIAS) PAMMON, LiIlR83uS. 
The commonest Papilio in Calcutta. All three forms of the female 

occur, the third form which mimics P. hector being the nuvat. LBm 
roared on Glycosmis pentaphylla, Bgle  marmebs, and the common 
lime. 

131. PAPILIO (MENELAIDES) ARISTOLOCEIB, Fabricins. 
Very common. Has a strong scent, and called the ' Rose Butterfly' 

in consequence by Calcutta schoolboys. Feeds on Aristolochia. 
132. PAPILIO (MENELAIDES) HECTOR, Lian~ena. 
Rare in Calcutta, taken in Chandernagore commonly in November. 

Also has a strong scent, and larva feeds on Ar&tolochia. I 

133. PAPILIO (CHILASA) DISSIMILIS, Linnsus. 
I 

Not rare in the hot weather. On the wing it may often be mik 
taken for Danais linhniace. 

1341. PAPILIO (CHILASA) CASYAPA, Moore. 
Occurs in the hot weather. Mimics the Calcutta specie8 of ElrpIceo. 

Both this species and the preceding feed on Antiaris todica~ia. The 
lmrs and pups of the one are indistinguishable from those of the other, 
and both species, or species allied to both, occur always together in all 
parts of India ; i t  therefore appears to me not improbable that thej an, 
one and the same species.' 

Family HESPERITDB. 
135. BADAMIA EXCLAMATIONIS, Fabricins. 
Occurs sparingly throughout the year except in the coldest months. 
136. PARATA CHROMUS, Cmmer. 
I took a single male in the garden of the Seven Tanks in July. 
137. ASTICTOPTERUS OLIVASCENS, Moore. 
Rare. Occnrs amongst grass In shade. 
138. ASTICTOPTERGS SALSALA, Moore. 
A very common species. Mr. Moore informs me that " the female 

of A. salsala has a curved diecal row of seven white spots and two 
lower ochraceons discal spote, and is a larger species than A. stellijer, 
Butler," which latter has been described from Malacca and Ceylon, and 
appears to me to be identical with A. salsala. 

139. MATAPA ARIA, Moore. 
Common throughout the year, actually swarms on sweet-scented 

flowers in the evenings during the raius. 
180. TELEGONUS THRAX, Fabricins. 
Rare. Occurs in September. 

Since writing the above, I aocidently came scroee the following not. in tbe ~ 
P. Z. S. 1865, p. 7 6 6 "  P. diesirnilis and P. pnope  taken in coitu.-A. 6. Rwacli." 
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141. GANQAEA THYK818, Fabricins. 
Not uncommon, flies in the evenhe, rests during the day, usually on 

tree tmnks, with closed wings. I have reared the larva on the date and 
other palms. 

142. BAORIS OCEIA, Hewitson. 
A aingle male taken in A u p t  of the normal eight-spotted form. 

Mr. Moore has lately (P. 8. S. 1883, pp. 532, 533) described two species 
of this genus from the Andamam and Darjiling respectively which I 
consider to  be only varieties of B. oceia, that species in the number of its 
 spot^ being the most variable hesperid I know, as previously pointed 
out by Mr. Wood-Mason and myself in a paper on the butterflies of the 
Andaman Isles (J. A. S. B. 1881, vol. 1, pt. ii, p. 259). 

143. PARXARA KUMARA, Moore. 
A single male taken in Febmry.  Mr. Moore places this species in 

the genus Baoris, but, as it lacks the large tuft of hair in the middle of 
the hindwing on the upperside in the male which ia the distingnisbing 
feature of that genus, it appears to be better placed under Parnara. 

1&. PAENAEA NAROOA, Moore. 
A single male taken in the Botanical Gardens in Augnst. 
145. PARNARA FAREI, Moore. 
One female only taken in February. 
146. PABNAEA BADA, Moore. 
Common. 
147. PARNAEA BDVANI, Moore. 
There ia a single pair of t h i  species in the Indian Museum, Calcutta, 

taken by Mr. Nevill in February, 1871. 
148. SUASTUS GREMmS, Fabricius. 
Common. Lam reared on the date-palm. 
149. CHAPRA SUBOCHRACEA, Moore. 
Rare. Taken in November. 
150. CHAPEA AQNA, Moore. 
A common species. 
151. TELICOTA BAMBUSE, MOOXI. 
Very common a t  all seasons. 
152. TELICOTA AUGIAS, Linntenb. 
Rare. 
153. PAD~AONA PALMARUM, Moore. 
Common. 
1s. PADRAONA DARA, Kollar. 
Rare, &ken in August. 
155. AMPITTIA MARO, Fabricius. 
Taken on ono occasion in the Botanical Qardens in August. 
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156. TARACTROCERA BAGARA, Moore. 
Rare. Taken in May and Angnst. 
157. HALPE BETURIA, Hewitson. 
Common. Generally keeps high up amongst trees. 
158. HYAROTIS ADEASTUS, Cramer. 
Rather common. 
159. TAQIADE~ UVI, Moore. 
Rare, rests with out-spread wings, often on the underside of a leaf. 
160. TAGIADEB KEA~IANA, Moore. 
As above ; somewhat plentiful in the rains. 
161. UDASPES FOLUS, Cramer. 
Rather common. 
162. COLADENIA TISSA, Moore. 
I have taken a single male specimen in February in a garden at 

Alipur. In  the raina another brood appears, which dif£era from the cold 
weather generation in having the ground-colonr of both w i n e  umber- 
brown, instead of ochreow, and all the black spots and markings more 
prominent. 

163. HE~PERIA QALBA, Fabricins. 
Decidedly rare in Calcutta, but occnra throughout the year. 

V.-Natural Histoy Noteu from H. M.'s Indian Marine Survey Steamer 
' Investigator,' Commander ALFRED CABPENTEB, R. N. Commareding. 
No. 1. On the Structure and Habits of Cyrtophium damiw4 a 
new Tubicoloua Amphipod from tha Bay of BagaZ.-By G. M. 
GILES, M. B., F. R. C. s., Surgeon-Nat9tralist to the Marine ~UWJ.  

(With Plate I.) 
[Bweived 6th Maroh ;-Read 1st April, 1886.1 

The little organism I am abont to describe is one of the numerow 
objects that are found in the surface-net abont the Palmyma shoal and 
mouth of the Dhamra river on the Orissa Coast. To thie, or, at any 
rate, to such situations, i t  appears to be confined, for it was not met with 
either in the deep water of the Bay of Ben& or in the clear blue 
shallow water about the Cheduba archipelago. 

Shortly after commencing surface-net work in the above local it^, 
I noticed amongst the hank a body moving with tolerable clctivit~, 
in appearance much Like a morsol of drift wood. It swam abont the 
tube in which it I d  been placed for observation in a nearly upright 
posture, sometimes upwards, sometimes obliquely acm it, a t  othen 
allowing ihclf to siuk to the bottom. On closer examination, the four 
antelins of n minute crustacean wen, seen protruding from one end; 
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and it was by the vigorous strokes of these appendages that the little 
creature was enabled to propel itself with its dwelling through the water. 
On placing it under a moderate power it was seen to be an Amphi- 
podone crustacean ; and it was very curions to observe the cantione way 
in which first the tips of the antennae, then the head, and finally the 
body as far back as the 2nd thoracic wmite would be protracted from the 
stick-like tnbe, the animal dmwing itself back again on the least 
alarm; further out than this, it appmmd disinclined to venture. In 
order to qniet its movemente somewhat, a minute drop of alcohol was 
d d e d  to the water in the cell-+ very ueefnl device when it is wished 
to qniet, without killing, an organism, for after a few vigorons kicks 
the animal becomes qniet and sluggieh, and remains so for some time, 
until the effects of the dose have worn off ;-the moment it felt the 
h c h  of the spirit, the little crustacean rushed completely out of its 
tnbe, but as quickly dived in again head first. I t  was noticeable also 
that, when alive and at  m e ,  it would frequently turn itself inside its 
tube, and protrude its head from the opposite extremity. 

The tubes vary in size from 5-10 mm. long. by 0.5-1 mm. wide, 
and are nearly cylindrical. 

Furtber examinstion shewed the Amphipod to belong to the Sub- 
division D o m i c o l ~ F a m i l y  Oorophiids-Genus Oyrtophium. . 

To the generic characteristics* adopted by Haswell from Spence 
Bate in his Catalogue of Australian Hakscoetraca, the only book avail- 
able to me on board,--our species col~esponds very well, but it d ~ e w  in 
the antenma being slightly longer than the antennules and, as well aa 
the posterior abdominal appendages, unprovided with any distinctly 
curved spines; the latter, however, are furnished witb straight spines, 
which in the natural flexed position of the abdomen are directed forwards, 
and thus serve equally well for fixation; the spines, moreover, 
for certain species are but very slightly curved. Neither does the 
relative length of ante- and antennules afford very trustworthy 
generic charaotors: in some of my largest individuals, the antennae 
were slightly the shorter, and the number of jointe in the &gelh of 
both pairs of appendages presented all variations from three to six. 
Our species doea not, however, appear to be specifically identical 
with either of the four described by Haawell as known in Australia, 
o r  with any in Spence Bate's ' Catalogue of Amphipoda in the British 
Mnseum,' which I have since consulted. 

From ita habit, to be described further on, of making use of a piece 
of grass or reed as tho bask for the construction of its tube, the species 
may be provisionally named :- 
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CYRTOPHIUM CALAM ICOLA, n. sp. 
Lmlgth 3 - 4  mm. 
Colour a golden brown plentifully mottled with deep chmlde 

colonred blotches. 
Head subquadrate with a slight beak-like prominence in the 

middle line. Antennulea hairy, as long as the head and the first five 
segments of the thorax together; their pedmcles subequally three- 
jointed, flagellnm (in largest specimens) consisting of six jointe, 
the last joint claw-shaped ; length of flagellnm to pednncle ee 3:  8. 
Antennm hairy, generally equal to the antennules in length; the 
pednncle four-jointed, coxocerite very short, fourth joint slightly longer 
than the third ; number of flagellar joints equal to that of the superior 
antennae; length of flagellnm to pednncle as 5 : 12. The number 
of joints in flagella of both superior and inferior antennae varies con- 
siderably : I have met with instances of 3, 4, 5, 6 ; the joints appear 
to be always equal. 

Thorm. 4th, 5th, and 6th somites of nearly equal length end 
longer than those before and behind them ; 1st the shortest of all. 
Coxal plates increme in size from before backwards ; those of the 
gnathopoda very small, and, with those of the two following appendem 
not long enough to overlap; the posterior three considerably larger, 
imbricate. 2nd pair of appendages, or anterior gnathopoda, conei- 
derably less robnst than the posterior ; propodite long, ovate ; dacty- 
lopodite as long as the propodite, its concave border very finely serrate ; 
carpopodite triangular, its articulation with the meropodite so oblique 
as to coincide nearly with the long axis of the appendage. 3rd pair of 
appendages, or posterior pathopoda, very large ; dactylopodite 10% 
as the propodite, provided with a peculiar serrattue of square, chisel- 
edged teeth ; propodite long, ovate ; mrpopodite triangular, ite postero- 
inferior angle produced into a strong tooth with a smller, less acute 
tooth close to the posterior border of its articulation with the propodib ; 
articulation of carpopodite with meropodite aa in the 1st gnathopod. 
4th and 5th pairs of appendages alike in form, with claw-shaped dac- 
tylopodite ; the latter is, however, much the more robust. 6th pair of 
appendages differing a good deal from the others ; the posterior border of 
their dactylopodite provided with two curions short finger-like processes. 
7th and 8th pairs of appendages alike in general form, the 7th slightly 
smaller than the 8th, their basipodites having the posterior border 
strengthened by a lamellar buttress-like oxpansion ; dwtylopodite ronnd- 
ed and providod with rt largo tuft of hairs ; both these appendages are 
habitually kept extcnded backwards in the long axis of the body. 

Abdomen. Anterior three appendages of the usual swimmeret type ; 
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anterior t h e  largest, the 3rd the smallest ; 4th with the rami unequal, 
the internal ramus two-jointed, projecting backwards and inwards behind 
the telson like a pair of horns ; 5th smaller than the fourth, with in, 
bmal mmns rudimentary; 6th rudimentary, bud-shaped, with a few 
very short, straight, backwardly directed, appressed spines. Teleon 
short, blunt, conical, and armed, a t  the extremity of the dorsal surface, 
with spines similar to those on the last abdominal appendages. 

The tube inhabited by t h  little creature is a very curious stmc- 
taw. It is, as a rule, considerably longer than the body of the animal 
it shelters, being more than capable of completely protecting it, when 
the antennm, extended in front of the body, are drawn within. It 
is of a deep golden brown colour, and, on closer examination, is seen 
to be closely, but irregularly, banded with zones of darker and lighter 
tint, varying from a fine golden yellow, through a warm brown, to 
black. When some of this material is h z e d  out, it is seen to consist 
of coarse, nearly opaque, fibres uniformly stained throughout, and show- 
iug no structure, consisting, indeed, to all appearance, of a hardened 
secretion. For some time I was in considerable doubt aa to the method 
of its manufacture. At  h t  I had jumped to the conclusion that it was a 
worm tnbe that had been appropriated by the Cyrtophium, much in the 
same way that a hermit-crab fits itself with the shell of a dead mollusc. 
One day, however, I surprised one of the amphipods, in my live trough, 
evidently in the act of repairing its premises. The animal had completely 
withdrawn himself into the tnbe and was keeping it slowly but continu- 
onsly revolving round him. The specimen was luckily a small one and 
hence the tube was transparent enough for me to see that the crustacean 
kept stationary, while the tube revolved. The transparency, however, was 
not sufficient to enable the exact method of deposition of the fibre to be 
made out. Shortly after this, a specimen was met with in which about 
half the tube only was covered with the opaque fibrous material and the 
other half transperent. On placing this beneath the microscope, I was 
s q r i s e d  to 6nd that the transparent portion waa a very complox 
structure consisting of a layer of hexagonal thick-walled cells with 
an outer layer of long quadrilateral cells ; the whole presenting an 
appearance which left one in no doubt as to its vegetable nature. 
Moreover, the stl-acture waa not that of an a l p ,  and appeared most 
probably referable to that of some grase or reed. The greater part of 
this vegetable membrane was coated on both sides with the peculiar 
opaque f i b m  material above described. Pieces of graas such aa would 
serve for this purpose are taken commonly enough in the surface-net 
in the turbid waters a t  a river's mouth and are, no doubt, common 
at the bottom for some considurablo distance b c ~ o n d ;  indeed, I 

8 
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have dredged a specimen of a grese in excellent prewrvation many 
miles from land in nearly 200 fathom. It is evident therefore that 
om Cyrtophim would experience no want of building materiala in the 
moderate depths which he inhabits. Subsequent examinations, both by 
teazing and section, have shewn that thie etructure is the mle, vis., a 
vegetable tube covered inside and out with hardened secretion. In some 
few of the tubes, however, no trace of vegetable structure could be de- 
tected ; and i t  is probable that the animal is quite capble of constructing 
a protection for itself without the aid of such a basis. Haswell, indeed, 
following Spence Bate (op. cit.), appears to take this power ee an 
accepted fact, for he includes the genne Cyrtophium in a section named 
~id$ca ' defined ss " Having the power of secreting a mbstance, that, 

like a web, binds together the material of which the neat is composed, 
or one of a more membranous character." It appears to me, too, that 
the intricete peculiarities of the form of the limbs tends to comboxate 
this view. The peculiar teeth of the dactylopodite of the second gnathho- 
pod are clearly suited only for cutting, and the organ would be admirably 
adapted for trimming a piece of graea to snit its purpose, or for severing 
the thread of secretion ; it is to  be noticed that they are quite different 
from those of the anterior gnathopod, the serratures of which are simple 
like those of a saw. Again, the distal joint of the 6th thorecic appendages 
io admirably adapted for guiding a thread, but is eo shaped as to be 
nearly useless either for ordinary progression or for manipulating the 
food. I have not been able to satisfy myself as to the position of the 
gland which wonld be necessary for the production of such a secretion. 
Cement-glands have been described in the gnathopodal propodit-, and 
glands of a probably different nature also in more or fewer of the base8 
of the thoracic limbs. Glands are observable in both these situations 
in this species. The posterior part of the huge propodal joint of the 2nd 
gnathopod is filled with a collection of rounded nucleate cella which, 
far aa can be seen throngh the chitinous cuticle, appears essentially of r 1 
glandular character, and from it8 volume I am strongly inclined to 
believe is the organ concerned in the production of the membmne- 
forming secretion. 

All attempts at keeping the animal in captivity failed. Even when 
kept in a large bnlk of water aerated by meam of a preseure-apparatae, 
specimens soon died, whether they were turned out of their tnbea or 
allowed to retain them. This could hardly have been for want of o x y p ,  
for a fish, exceeding the Cyrtophium many hundred times in bnlk, wan 
kept alive in the same apparatus for over five days under 
the same circumstances. I t  is probable that the clearness of the ~ t e r  
indiapenaable for observation had something to do with this. 
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Fig. 1. 
8. 
8. 

C y r t o p h h  cdamicola, n. sp., drawn to male, x 44. 
The name in its tube, in the aot of rimming, x 18. 
Portion of an ndpished tube rhowing a vegetable membrane lined a t  

one end with opque sill-like fibres, x 200 (abont). 
Small portion of a transverse seotion of a tube, x 200 (about). 
A mandible, x 340. 
let and 2nd marillm, x 170. 
Mdipedee ,  x 170. 
Subchela of third thoreoio appendages, rhowing the peculiar teeth 

of the dsotylopodite and the gland* body in the propodite, x 300 
(about). 

One of the anterior abdominml appendages, x 44. 
The three terminal abdominal appendages, with teleon, from above, 

.-x la. 

VI.-Not@ on Japanecre Land and Freshwater Molluscs.-By 0. F. VON 

M~LLENDOBFF, PH. D. Communicated by the NATURAL HISTORY 
SECBETABY. 

[Beoeived April 8rd ?Bead May 6th, 1886.1 

The following notes are based chiefly on a collection made by Dr. 
John Anderson during the year 1884 and sent by him to Deputy Surgeon 
General Hungerford and myself for claasi6cation. I take this opportu- 
nity to publish some new epecies formerly discovered by Messre. Hnnger- 
ford and Eastlake, and to give some corrections to my former paper on 
Japese C2cclc~sZia published in thi~ Journal (Vol. LI, Pt. 11, 1882). 

1. N A K ~ A  JAPONICA, n. sp. 
Testa dqreseo-globoea, semiobteote iverforata, acute carinata, svperne 

.ttiia cumatw traaevwsis ~ostu1;fonnibwr dietantibw sculpta, s u b t ~ ~  
Zaevigata, ni t ih,  ten&, eubpellwida, flavescenr ; anfr. 6 fere plani, 
vltimw non &A, basi inJatue, apertura oblipua, lunaris, peristoma 
rectwm, acutum, margins columellari ad perforatwwm rcjEeao. 

DMna. ll*, alt. # mill. 
HAB. Specimen unicnm ad Sengokn legit cl. Dr. Anderson. 
The first Nawimc known from Japan ; I am not anre abont ita sub- 

genus, which can hardly be ascertained without examining the animal. 
Tbe neareet relation is apparently my N. eastlakeana from Fuchow in 
China (Jahrb. d. lhl. h e .  1882, 371), which is somewhat larger and 
flatter. I think both species ehould be claimed with N. inalica, Pfr., 
which G. Nevill (Hand]. Moll. Ind. MUE, 1878,27) has ~ d e r  " subgenus 
doubtful," whilst PfeifEer considers i t  to be a carinate Macrochlarnys. 

Another Nanina (Macrochkamys?, Hemiplecta?) at least 24 mill. 
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in diameter, I received from Mr. F. W. Eastlake, who obtained it in 
Nippon ; it is, however, in too bad condition to be described. 

2. HYALINIA (CONULUS) TENEEA, A. A h .  One specimen from 
Chitose, Yeso. 

3. HYALINIA (EUHYALINA) YE880~N818,  Reinh., Sitz. Ber. Cfes. Nat. 
Fr. Berlin, 17th April 1877, p. 91. Jehrb. d. Mal. Ges. lV, 1877, p. 314, 
t. IX, f. 6.-Kobelt, Faun. Jap. p. 8, t. I. f. 2. 

Hakodadi (A. Adam, Hilgendorf). Onuma, Poronai, Chitose, 
Eastern Yeso (Anderson). 

4. PATULA P A U P ~ R ,  Ctould. From various localities in Y m ,  where 
it had already been collected. Known besides from Kamchatka, the 
Amoor, and North C b .  

5. HELIX SIYILABIS, FBr. Specimens from Yeso (Poronai) quite 
agree with the Chinese forms of this cosmopolitan ensil. This is, so far 
IUI I know, the most northerly habitat of the species. 

6. HELIX PECULIABIB, A. Adams. Hills of Hakoni, where Mr. h C  
lake likewise collected this rare speciea. I 

I 
7. HELIX JAPONICA, Pfr. Yeso. 
8. HELIX BLAKEI, Neroc, Proc. A d .  Calif. 111, 1861, p. 160, jide 

E. von Martens, Sitz. Ber. Nat. Fr. Berlin, 17th April 1877, p. 105. 
Kobelt, Faun. Jap. p. 23, t. VII, f. 10, 11. 

A snail which Dr. Anderson obtained at  Chitose, Yeeo, agrea per- 
feotly with Kobelt'e description and fig- of Heliz blakei, Neroc, the , 
original description of which I am unable to compare. Dr. Hilgendo* 1 
collected the same species near Hakodadi. I do not think the shell cpn 
be classed in the subgenne AYgwta, aa Kobelt has it, but would plaoe i6 
in Carnena. 

9. HELIX PELIOMPHALA, Pfr. Typical forms from Kamahnre, I&. 
yama in Central Japan ; a small rather hqh variety from several p W  
in Yeso. 

10. HELIX AMALIB, Kobelt. Quite corresponding to the anthor'e 
figure, from Kiga. 

11. HELIX LUHUANA, Sow. Kiga. 
12. HELIX QUESITA, FBr. A curione small form, light brown with- 

out a band, but otherwise typical, from Ogenohama, Yeao. 
13. HELIX LETA, Gould. Onnma, Chitme, Ogenohama (Yew). 

Originally described from Hakodadi. The specimens for the Rre&er 
p r t  (like most of the snails collected) not full grown, are +J 

without hands. 
14. BULIMINUS ANDEESONIANU8, n. Sp. 
Testa profunds ~imita, turrito-conics, tmuh, strib transaersalib~ 

et lineis upiralibwr rqiulosie q& granulata, cmofu9ca ; artfr. 7v 

' 
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~onvexiuscarli, mtwa impreasa dMcreti, ultimue magnus antioe pul lum 
oocendenrr. Apertura pamm obliqwr, tmncato-elliptica, peristoma expan- 
sum, r~eziusculwm, marginibwr mllo tenui junctb, e z t m  a?c.uato, 
columella subplicata. 

Long. 21+, lat. 8, apr t .  alt. 7), k t .  5fi mill. 
HAB. Ad Onnma, Poronai insnlm Yem leg. cl. Dr. Anderson. 
This h e  Bulintinus differs from the only species known from Japan, 

B. reiaianus, Kob., in its smaller size, much more conical spire, broader 
baee, deeper umbilical slit, but principally by its very distinct sculpture 
consisting of transverse striation and rather irregular spiral lines which 
together produce a grantdose aspect of the cuticle. 

15. B U L I ~ L N U ~  JAPONICUS, n. sp. 
Testa rintata, ovato-tum'ta, solidula, oblique striatula (albida?, 

m e a  7) ; anfr. 7 i  v i  convezi, m t u ~ a  impresea discreti, ultimus basi 
rotundatus + totius altitudinis adaeqzcans; apertura parum obliqua, tr- 
wto-elliptica, peristoma ezpalaezum, reflexiuscu~m, marginibw, call0 sat 
sat& jwnctis, coluntella haud angulata nec plicata. 

Long. 28, lat. 11, apert. long. 11, lat. 8 mill. 
H ~ B .  Prope nrbem Oaaka, comm. cl. F. W. Eastlake. 
The nnique specimen of a Buliminua which Mr. F. W. Eastlake 

has sent me for description appeem to differ specifically from B. reinianw, 
in its much more ventricose almost ovate shape and its greater solidity, 
in having f a whorl less, the laet whorl higher, the lip of the peristome 
b d e r ,  the parietal callus thicker, and the columella not plicate. The 
specimen being dead and faded, I cannot describe the colonr, which is 
most likely brownish. 

16. STENOGYEA (OPEAS) PYROULA, A. Adams. 
A single specimen from Onuma, Yeso. I have received the same 

species from the Nikko mountains, where it was collected by Mr. F. W. 
East&. 

Qenne CLAUSILIA, Drap. 

Group Euphaedusa, Bottg. 

17. CLAUSILIA PMBA, A. Ad. The localities Utsonome and M a d e  
(Nippon) given in my former paper (J. A. S. B. LI, Pt .  11, 1882) 
were inserted by mistake, the species collected there being 01. tau, Bottg. 
01. proba haa only been found on the island of Kinshin and in the Corean 
Archipelago. 

Group Btereophedma, Bottg. 

18. CUUSILIA TETEAPTPX, V. MolldB., 1. c. p. 7, t. I, f. 7. 
I find that this form does not belong to the group of Cl. validiwrcutn, 

v. Mart, as formerly stated, but to that of Cl. revior, v. Mart. I could 
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not break up a specimen at  the time, and by looking into the shell I must 
have got an entirely erroneone view of the clanailinm, which is essential 
for determining the subsection. Furthermore, I had only an imperfect 
knowledge of CI. breuwr, whioh is not very well represented by the 
figure in Kobelt's Fauna Japonica, but of which I have since received 
authentic specimens. C1. tetraptya is a little larger (but this doea not 
matter much, aa C2. breuwr is rather variable in siza), the colonr ia 
brown with a reddish tint, whilst C1. brm'w is pale horn-coIoll~-ed, the 
peristome is broader, slightly lipped and liver-wlomd, ita upper einna- 
tion somewhat deeper. The palatal plaits are somewhat longer and 
farther up in the interior of the shell. Altogether I think C1. tetraptya 
is hardly more than a variety of Cl. br&. 

I subjoin the description of a new form of thie interesting little 
group whioh Mr. F. W. Eastlake has discovered near Nikko. 

19. CLAUBILIA NIKKOENSIS, n. Sp. 
Testa elongato-fuaifomb, pallids cornea, subtiliter ued dGtimk 

utriata ; anfr. lo*-1 1 convexiwculi ; apertura ovalie, parum obliqua, 
periutmna continuum, r u p m  solutum paullum ainwatzlm, ezpanai~ulrtm. 
Lamella supera sat aalida, murginalb, cum qiral i  wntinwr, infera adidq 
valde torta, intw subfurcata, usqw ad mrgittem products, subwlrmellarir ' 
Bmersa, ylica principlia elongata, pa la tah  5 b~eveu, superior et in$ma , 
paullo longiores. Olausilium btum, a b t w  rotundcrtm. 

Long. 18, &m. 34 mill. I 

This species is d i s t i i h e d  from 02. breuMr by the longer md 
much slenderer shell, the more elongate aperture with higher " sinulne", 
the lower parietal lamella r e a c h  the margin of the peristome, the 1 
upper lamella being less high. I 

I 

20. CLAUSILIA HABTEHBI, Herklota, MS.-E. v. Martena, Mal. B1. VII, ~ 
1860, p. 40; Albers-art., Hel. 1860, p. 275 ; Ostae. hndschn. 1867, p. 3%. 
Pfeiffer, Yon. Hel. VI, 1868, p. 494, VIII, 1877, p. 519. A. Adame, A. 1 
& M. N. H. 4th ser. I, p. 469. Kobelt, Faun. Jap. p. 79, t. VIII, f. 1-4. 
01. reiniana, Kobelt (olim) J. d. &l. h s .  11, 1875, p. 330, t. 
XII, f. 7-9, ibid., 111,1876, p. 154, t. V, f. 8. Pfeiffer, Mon. Hel. VIII, 
1877, p. 471. 01. yocohanzenoie, Crosse, J. de Conch. XXI, 1873, p. 68, 
t. V, fig. 3, 3 a. Pfeiffer, Mop. Hel. VIII, p. 481. Ettger ,  Clane. Stnd. 
1876, p. 62. Kobelt, Faun. Japon. p. 81, t. VIII, f. 5-9 Cl. yoc&- 
-&, var. reiniana, Bijttger, Claw. Stnd. 1876, p. 62. Pfeiffer-Cl& 
Nomencl. Hel. p. 392. 

From what I have seen of the big Japanese Claveiliae I do n d  
believe that two species can be rewpieed. The c h ~ t e r e  by whicb 
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they are to be distinguished vary a good deal even at the same locality, 
especislly the more or lees visible subcolumellar lamella. If Kobell's 
identifiation of hie C2. reiniana with 01. martewe, Herklots, is correct, 
as I think it is, then C1. yooohamewiu, Cmsse, will have to follow snit. 
Perhaps varieties may be distinguished, but for this purpose the habitata 
of t.he difierent forms will have to be more exactly recorded than they 
have hitherto been. 

Dr. Anderson obtained one dead specimen of a Megabphaedzcsa a t  
Mianoshda ; if the two species are to be separated, t h i ~  would be CZ. 
y o w h a n ~ ' s ,  Crosse. 

21. CLAU~ILIA DUCALIS, Kobelt. A single specimen from Hakoni, 
where Mr. R. Hungerford collected the eame species before. 

Group Cyliradrophaedwa, Bottg. 
My friend Dr. Bottger does not quite agree with me in classing Cl. 

graciliupira, mihi (1. c. p. 5, t. I, f. 5), with the Himalayan OZ. cylindrica, 
Gray, and would rather propose to insert it in the group of Cb. validizcs- 
cub,  Mart. (Hemiphaedz~a subgroup 1.). The species does not seem 
to agree perfectly with either of the two groups, but the shape of the 
shell and of the lower parietal lamella are certainly nearer those of 
Cb. cybildrica. Another question is, whether Cylindrophaedzc8a can be 
upheld ae a separate subsection at  all. The investigation of Western 
and Central China will probably enable ns to decide these questions. 

Clausilia miorupeas, mihi, is certdnly no Cylindrophuedzcsa, as I shall 
show further on. 

Group HemipMzcso, Biittg. 
(a) Subgroup of CZ. validizcscula, v. Mart. 

Be mentioned above 02. tetraptys, mihi, is to be removed from this 

-b&Pnp. 
(49) Subgroup of OZ. sublunellata, Miilldff. 

The following species form a s u b p n p  of their own within the 
section Haiphaedzcsa, to which they undoubtedly belong on account of 
their very receding, almost straight, lower parietal lamella and their 
narrow clanailinrn. The first subgroup, that of 01. validiuscula, shows, 
instead of a lnnella, a number of lateral palatal plaits, whilst the following 
subgroups have a more or less straight lnnella 8nd no ' palatales ' except 
the principal one. 

The following species, however, have below the principal plsit, first 
an upper palatal, after this a very short second one, and then a short 
atraight lnnella, which in some forms is somewhat obsolete, but always 
discernible. We have, therefore, in these forms, a remarkable transitional 
group btween that of 01. validiwczlla and the other Hmniphaedueae. 
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2'2. CLACSILIA SUBLUNELLATA, n. sp. 
Testa ventricosofusiformis, tenwissime stl.icetuh, soliduka, cinwofureq 

anfr. 11 subplani, mpericwes q u a t t w  epiram cylindricam obtusam efiC 
entes, ceteri cele7iter accreecemtes, duo penultimi maximi, ultimw atfenuotuc 
baei rotundatus. Apertura elongata piriymt, einulw recttbs, peristorno 
fere solutum, valde incrasatum, refleziwculum. Lamellu supera wdi& 
obliqua, marginalis, in tw tricrngukriter elevata, cum q i r a l i  corrtinw, 
infera recedean, stricta, intw valida, nubcolulnellaris immersa, oblique 
intuenti in tw conspicua. Plica principalin modica (lineom lateralem 
superam), pahtales duae, nupera pn'ncipali eubparallela brewis, infera 
brevissima, lunella bratis, strictiuscula. Clausilium ? 

Long. 29, diam. 5, apert. long 6, kt. 4 mill. 
HAB. In montibus Nikko leg. 01. F. W. Eastlake. 
23. CLAUSILIA BERICINA, V. Molldff. (1. c. p. 6, t. I, f. 4), which ?dr. 

Hungerford collected in the same region, and which I cannot compare at 
present, will probably prove to be a near relation to CE. mblunelhta, and 
undoubtedly belonga to the eame subgroup. 

24. CLAUSILIA SUBULINA, v. Molldff, 1. c. p. 13. 
One specimen collected by Mr. F. W. Eastlake in the Nigko monn- 

tains agrees perfectly with my diagnosis of the above species, of which 
Mr. Hungerford possesses the only example found. It hae the peculiar 
arrangement of the palatal plaits in common with Cl. sublunellata, oiz., 
en upper palatal plait nuder the principalis, then a shorter one, and below 
this a short straight lunella, which k, however, not so distinct. Cl.  
rt~bulina is the only species of the subgroup in which the wbcolnmellar 
lamella reaches the peristome. 

25. CLAUSILIA MICROPEAB, v. Mtilldff., 1. c. p. 12. 
The idea of classing this small form with Cl. gracilbpira, mihi, in 

the sub-section Cylindrophaedtua has to be given up entirely ; the lower 
parietal lamella requiring its being placed in Hemiphaedtura. I find, 
further, that there is an indication of a lunella below the second (genemlly 
punctiform) palatal plait. The species therefore fits very well into our 
present subgroup. 

Mr. F. W. Eastlake collected a single specimen on his tour to 
Nikko without noting a special locality. Lake Chusinji, where Mr. 

r Hungerford obtained the species, is not far from Nikko. 
26. CLAUSILIA OPEAS, u. sp. 
Testa cylindraceofwrifornzis, subtiliter striatula, solidtrla, m, 

anfr. 1* plawlati, ultimus rugosostriatus, apertura elongato-rotundat6 
peristoma solutt~?n, myan8um, rejie~iusculum, leviter incrassaturn. La- 
n~el2a supera mrginalis, n~odica, infera remota vix consyicw, intw ralila, 

subwlumellarie ilt~trtersa olligue inlucldi comyicuu. Plica pn'wiplis 
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l ~ m m  l a t e r a h  & uuperan.8, pczlatal& styera brewis &ve?gm, infera 
putwtifmis, Zunella brevis stricta. Claw'lium 4 

Long. 17+, diam. 3+, apert. long. 3+, tat. 2+ d l .  
HAB. In montibns Nikko leg. cl. F. W. Eastlake. 
Another species of the ssme mbgroup, st once diatinguiehed by the 

aylindraceons slender shell. 

( y )  Subgroup of GI. platydera, v. Mrtrt. 
27. CLAUSILIA PLATYAUCHEN, v. Mrrrt., Sitz. Ber. Gee. Naturf. Fr. 

Berlin, 17th April, 1877, p. 110. Bottger, Clans. Stud. p. 67. Kobelt, 
Faun. Jap. t. IX, f. 8. Cl. fusangewh, v. Molldff, 1. c. p. 8, t. I, f. 8. 

My friend Dr. Bijttger hae pointed out to me that my species is the 
same as von Martens' previously published Cl. platyawhen, of which I 
had not seen a specimen, and which is not very accurately figured in 
Kobelt's Fauns of Japan. I hsve since convinced myself that Dr. Bottger 
ie right. 

Dr. Anderson collected a small variety of the same species at 
Chaainji which is only 23-25 mill. in length. 

(8) Subgroup of 01. stdotalunu, Biittg. 

28. CLAUSILIA S T R I C T A L ~ A ,  Bottg., var. naw, n. 
Difsrt a typo testa mzclto minore, ventricosime, aperturd mgie 

k o t d t 8 ,  lamell& dcolzumellari immrsdt. 
Long. 9-10, lat. 2f mill. 
Nagasaki (Hzcngerfd). This dwarf form, although closely related 

b Cfl. striotduna, may ultimately be conaidered to be a BB-te species, 
if a greater number of examples of both can be examined. 

29. CLAUSILLA AUWTIACA, Biittg., var. EBBERI, Bottg. 
My var. (1. c. p. 9) ia the eame ae Biiftger's var. erbsn', aa the 

author haa himself confirmed. 
30. CLAUSILIA PLICILABBIS, A. Ad&-, A. & M. N. H. 4th eer. X, 

1868, p. 469. PfeifEer, Mon. Hel. VIII, 1877, p. 476. 
This rare speoies has beeli found by Mr. F. W. Esstlake on hia tonr 

to Nikk4 and by Mr. B. Schmacker in the Hakoni mountah. 

(a) Snbgronp of 02. cayoutm,  v. MiilldfE. 

31. CUUSILIA CAEYOSTOMA, v. MiilldfE., 1. c. p. 6, t. I, f. 5. 
. This interesting ~peoiee ie certainly a Hem;Phadwa. The " ven- 
'w " position of the palatal plaite bring it near to the aubgroup of 02, 
strictalnuna, in which especially Cl. atwantimu ahowe the eame xwxhg 
poeition of the aloeing appsratne. My former remark that a l unek  ie 
deficient haa fo be rectified, inasmuch aa the punotiform plait between 
the two ' pelatales ' may very well be coneidered to be a ahort Innella. 

9 
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(6) Subgroup of CZ. hyperolicr, v. Mart. 

Of this wbgroup, I deecribed in my former paper two new speciss, 
Cl. rectaluna and C2. aptychk, but having since received more meterial 
for study from Meears. Eastlake, Schmacker, and Anderson I am non 
convinoed that they have to be reduoed to varieties, or, perhape, even 
mere forms, of Cl. hyperolia. I was led into fhis error by #e mty 
supply of specimens ; and this ia a characteristic instance of the difficulty, 
if not impossibility, of getting a correct idea of a species of Clad iu ,  
especially in the Asiatic groups, from single individuals. CZ. hypmlicr 
Reems to be v e y  variable in size, shape, eto., but none of the distingaiih- 
ing characters of the various local forma seems to be of specific value. 
I now propose to distinguish the following varieties. 

32. CLAU~ILIA HYPEBOLIA, V. Mart., type, 17-20 mill. in length. Near 
Tokio (Hilg&fy Rein, Schmacker), hills on the way to Nikko and 
Kavasaki (Eastlake). 

Var. BEETALUNA, v. Miilldff., somewhat more slender, of pale horny 
colonr, with a rudimentary principal plait ; the other charactem givm 
(1. c. p. 9) are not constant, h m n c h  aa the spiral bands or lines ere 
often deficient in the tgpe itself, whilat the lamdh ivafera often termi- 
nates in the errme way ae described in Cl. reataluna. 

Kaamtokogiro (Hzmgerford) . 
Var. APTTCHIA, v. Molldff., larger, up to 25 mill. long, upper +eM 

lamella somewhat smaller, lower lamella a little more visible in the 
aperture, the 1unel.h sometimes, but not always, evp~l-t. 

Dr. Anderson collected this form in eome numbere at W o n i  rad 
Chnsinji, the former plaoe being the original habitet. It is v q  
variable in size and somewhat also in shape, form of fhe rpgenw, and 
thickness of the peristome. 

Var. PLANULATA, v. Moll., differt a typo tesffi longbe, mdto +~n, 
mfractibzls planulatis, kdld pupera hum/lm/lZi, icefer8 rnagis r-e, 
antke inconspicud. 

Two specimens from Kobi (Easttake). Of dl the forme, this 
haa perhaps the best claim to specific distinction, and, if tihe w m  
given above prove constant in a greater number of exmpl-, it bad 
better be sepalated, especially aa the locality is widely distant from thoee ' 

of the other varieties. 
33. SUCCINEA LAUTA, C)onld. Hakodrtdi, Oginoham8, Pm&, 

Chitoae, all on the island of Yeso, where the species had been previo* 
found. 

341. LIMNZU~ JAPORICUR, Jay. Lake Chnsinji, Yeao. 
35. LIMNEU~ PEBVIUS, V. m. C e n t d  J a w .  
36. ALYOEU~ NIPPOXENSIS, Reinh. Yeddo (Diinih, E r Z 9 w ) ;  1 

Nikko and Hakoni mountains (Eaetlake), and Mimoshda ( A h m ) .  I 
I 
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37. D I P L O N ~ ~ H A  LABIOeq'r. Mart. ,  Sits. Ber. aa. Nat. Fr. 17 
A p d  1877, p. 98. Kobe14 Faan. J8p. p. 11% non D. k b h ,  W. T. 
Blanford, J. A. S. B. XXXVII, Pt. 2, 1868. 

This 6ne DipWt i (S4 ,  which has, so Ear as I know, not yet been 
6igared, requires renaming on ruxount of D. bbkra, Blanf. As this has 
pnobebly been already done, I mention the epeoiea under the old neme in 
order to avoid a superfinone eponym. 

It . ~ . e  diecovered by Dr. Hilgendrof in the Hakoni mounta,i~, 
where Mtmm. Hnngerford and Enatlake have since collected it. Hun- 
gorford also found it a t  hinoin, and Anderson at Mfiokiehita. 

38. D I P L O Y H A ~ A  NIPPONEN8IB, n. Sp. 
Testa deztroraa, ~irncrta, elonqate ov&-conk, subtiliter sed distinctc 

at regulader striatula, rufescenticornco, anfr. 7 conveori, superiores 
qirarn ~ ~ r n  acutiusculam e&ientes, dm ultimi paullum dwbti ,  ulti- 
w cangwtim, antwe oeoendene. A p t w  few vertioalis, rubcircularis, 
perktoma duplex, r$eziwcuZtm, expamum, superne in a n f ~ t u n c  penuL 
birrurn prodwtum. Lamella colu7nellarir hzlmih spiraliter reosdenr, plica 
pohtalio hgiaurcuk, rupra apmturam conrpdezca. 

Long. '24, d k .  1) mill. 
HAB. Ad hinoin leg. cl. R. Hnngerford, in montibus Hekoni leg. 

cl. F. W. Eastlake. 
So far as I know, only two species of Diplommatina have been 

b m i b e d  from Japan, the preoeding and D. pusilk, v. Mart. From both 
of them our new form is widely different. The nearest are D. paxillus, 
Qredl., of Central China and D. hungerfwdianu, Nev., of Formom ; which 
am both a little larger, and much more regular and rounder in shape, 
while D. ni$pommk is st once distinguished by the regular pointed cone 
of the upper whorls and the distorted suddenly enlarged lower ones. The 
ecnlpture of our species is much more regular, the columellar margin of 
the peristome is ronnded, hardly angulate at all, whilst D. hungerfor- 
diana is slightly subangnlste, and D. paxillwr distinctly angulate at  the 
baee. 

39. JAPOMA BAPBATA, b i d .  1 am indebted b0 Mr. l". W. E ~ t l a k e  
for some specimens of this rare shell which were collected by him in the 
Hakoni mountains. They have enabled me to settle the vexed question of 
what Japonia, Qonld, really is. Gonld says nothing about its affinities, E. 
von Martens (Ostae. Landschn. 1867, 12, 127) supposed it to be related to 
Cy&w, and Pfeiffer placed it at first near Hydrocena, later on coneidering 
i t  to be a section of Recrlia. The dewriptione of the genns and its three 
speciee given by Gtonld are, it is true, so incomplete and vague that 
very liele can be concluded from them. The examples collected by 
Mr. Esetlake agree very well with the description of T. barbata, Qonld ; 
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at the eame time they ahow close relationehip to the findl +as of 
ecdptured Cyclophon' deaaribed from China, &., 0. t t i c h o p h ,  mihi, 
sezfilah, Hende, etc. These do not, however, aa I have lately found o d  
and ehall elaewhere prove, belong to C y ~ ~ ,  bat to Lugoohilus; and, 
from the analogy of the ehelle, I do not doabt that the Jepeneae epeciee 
will have to be placed in the same genus. In that case h t i c  adherenb 
of etrict priority might contend that this genne should be named 
Japonia (pnbliehed 1859) instead of Lagochilw (1869), bat, aa the few 
words by which Japcmia was introduced cannot be oalled a ecienti6~ 
deerription, whereaa Logochilwr wae properly deecribed and published 
by Blanford, I hope nobody will oonteat the validity of the latter nume. 
Should i t  be found that the Chineee and Japaneae epeciee deserve to be 
separated &om the Indian forms aa a d o n  of their own, Japmd 
shon be retained aa its name. 

40. HELICINA JAPONICA, A. Adame. Sengoh (Andersm), ' 
noehda Hills,'Chneinji (Hzcngerfmd). I I 

41. MELAXU LIBEBTINA, &dd. In V a r i 0 ~  forms from the m o l d  ' 
Lake, Kiga, Central Japan, end Yeso. I q u h  agree with E. von Martea 
and Kobelt, who combine M. japonica, Reeve, M. teturuisoleQta, D d e r ,  
At. ambideatra, v. Mart., and M. reinbm, Brot, all with M. k'bert i~,  1 

Gonld ; aa frequent transitions from one form to another are to be f o n d  1 
42. MELARIA NIPPONICA, Edg. Smith. Lake Biwa 
43. MELANIA BIWB, Kobelt. Lake Biwa. Meesra. Hungerford, 

Schmacker, and Anderson have collected thie fine species in some nm* 
bra ,  and I have seen no tmnaitional forms which would necessitate ib 
combination with the preceding speciee. 

The Palwiinae collected by Dr. Anderson  re all young or i m p  1 
I 

foot spwimene. I 
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The little animal described below wcts brought up by the hempen 
tangles from 12 i  fathom near the Mntla Light Ship. When placed in 
a glass jar, it shewed a tendency to hide itself away amongst the pieces 
of tangle which remained sticking to some specimens of Mure  spinosa 
&hat had been placed in the jar along with it, and when disturbed escaped 
by rapid backward jerks. 

Two specimens were taken, one slightly larger than the other. 
The larger was used for dissection and proved to be a female. The 
smaller was reserved for preservation. Fig. 1. was taken from it. 
The relative proportions of its parts appeared identical in all respects 
with those of the larger, with the exception of the propodite and 
dactylopodite of the second gnathopod, which in the larger specimen 
exceeded in size that of the smaller to an extent out of all proportion 
to the difference of their sizes, which were about 5 and 6 mm. re- 
spectively. Colonr-ivory-white marked with patches of chocolate- 
ooloured pigment. 

10 
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MELITA PEOACHELES, n. ep. 
Botly generally depressed rather than compressed. Broadat at the 

middle of the thorax, thence tapering to head and abdomen. 
Head subquadrate, longer than b d ,  its depth nearly equslling 

its length, irregularly mottled with chocolate-colonred epob. Eyea 
situated at the anterior angles of the campace, compound, prominent, of 
a coppery violet colour. Antennulee hairy, robust, as long as the heed 
and the anterior six segments of the thorax ; pednncle three-jointed, 
middle joint the longest ; flagellum as long aa the first two jointe of the 
peduncle ; a minute appendage, as long ss the k t  joint of the peduncle, 
with a dilated antepenultimate joint, springs with the fbgellnm h m  the 
pednncle. Antennre hairy, slightly shorter than the antennules, arising 
a little below and behind them ; pednnole four-jointed, coxocerite short, 
its antero-inferior angle prolonged into a pointed prominence; third 
joint the longest, fbgellnm equals this in length. Mandibles triangnlar 
with a long pediform appendage. 

Thorax depressed. The posterior three-fourths of each segment d m  
rated with winged patches of madder-brown pigment, except the tirat 
and seventh, which are only faintly mottled. Coxal plstee considembly lese 
in depth than the segments, decreasing in size from before backwad; 
the anterior plate q n a d r a n m  with ite anterior inferior angle prolonged 
into a beak-like prooess; the remaining plates foliiform, each with a 
central patch of pigment. Maxillipedes small, pediform. 2nd pair of 
appendages (1st gnathopod) very hairy, nearly the smallest of the 
ambnlato ry limbs ; propodite with palm so vague as to be exunguiculate 
rather than subchelate. 3rd pair of appendages (2nd gnathopod) of rela- 
tively immense size ; dactylopodite with its posterior margin entire ' 

except for two slight smooth prominences; propodite more than twice 
ae wide as the depth of the thorax, quadrangular, with rounded cornere, 
ita inferior border furnished with four large reserrations with three isolat 
ed bundles of haire in the intervals. 4th and 5th pairs of appendage8 
subequal, hairy, exnngnicnlate, closely resembling eiloh other in every 
detail, closely approaching in length to 2nd gnathopod. 6th pair of 
appendages the shortest of the ambulatory limbs ; the basipodite ha* 
its posterior border strengthened by a lamellar, buttress-like exprmsion; 
the dactylopodite forming e strong claw. 7th and 8th pairs of appen- 
dages much resembling each other, but the 8th considerably the larger in 
all points ; basipodites with buttresses like the 6th pair of appendegee ; 
the chclylopodites forming long strong clawe ; the eighth is the longed 
of all the thoracic limbs. 

Abdomen somewhat oompressed, especially the laat four segment% 
the first two with large pigmented marks, the third faintly blotched, the 

1 
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laat three earthy-brown marked with madder-brown blotches. Anterior 
three polire of appendages subequal, of the usual amphipodal swimmeret 
type. 4th and 5th pira of appendages robust, bimmous, the I-i sub- 
equal with short, stout, stmight spines; the fourth much larger than 
the fifth. 6th pair of appendages short, stout, internal ramus almost 
mdimeutary, armed, like those of the 4th and 5th, with short, stout, 
straight spines. T e h n  nodular with s few short spines. 

Fig. 1. Side view of hfelita megacheles in natnral coloure, x 26. 
Fig. 2. Distal joints of 2nd gnathopod of the female specimen, x 20 about, 

i. e., drawn a~ if belonging to a body on the same ecale as fig. 1, to ehew the compa- 
rative size of these appendages in the two specimens. 

Fig. 3. Distal joints of antennnlar appendage, x 275. In the before-mentioned 
dilated joint are mme highly refractile bodies probably of the nnture of otoliths. 

J?ig. 4. Abdominal appendage of the 6th pair, x 60. 

VII1.-Natural History Notes from H. H.'s Intlian Marine Suvuey Rteamter 
' Investigator,' Cmnmander ALFRED CAEPEBTER, R. N., Cornnunding. 
No. 3. On the Prothallus of Padina pavonia.-By Q. M. GILEB, 
M. B., F. R. C. S., Surgeon-N(~turaGst, Ind.ia~b Marine Survey. 

[Beceived April Blst ;-liead Jnue 6th, 1885.1 

(With Plates IV and V.) 

The reproductive procese of the genus Pudina h a subject which 
bas, I believe, been involved in some uncertainty. 

The most recent work which I possess that deals a t  all minutely 
with the marine algea is the last edition of the Yicrogmphic Dictionary. 

In this only one kind of LL spore " is described alternating with tufts 
of jointed hairs (pranemata) " which Agardh appears to have mistaken 
for antheridia." This is, I believe, a correct surmise, more especially aa 
I have recently had .the good fortnne to meet with a body which, there 
can be little doubt, is the prothalloid or sexual stage of the plant ; the 
stage nanally found being non-sexual, like that of fully formed ferns. 

To the description of the adult plant, as given in the above-quoted 
work, there is little or nothing to add ; but the spores droppod from its 
indusia give rise not to a similar form but to an alternate stage possess- 
ing both kinds of sexual organs. 

Padina pavonia is a weed very common on the coast of British 
Bnrrmrb, growing on rocky spots, more especially in situetions where h e r e  
ia a good deal of sand and mud in the interstices of the rocks. 
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Some clays ago, while collectii  marine a l p  amongst the rocks of 
Kyonh: Phyou harbour, a place wan visited where thia plant wae ercep 
tionally abundant. I t  was also ae remarkable for its barenese of other 
a l p ,  the only othera present being Caulerpa sedoides and a small rhodoe- 
perm not in h i t  but probably belonging to the genns Acant7qhora, and 
even these were very few and far between. 

On the mch on which the Padina were growing waa noticeda 
number of small bodiea about 5 mm. in diameter of a beautiful deep green 
colonr, and generally of oval outline. Some of these were growing 
actually on the fronds of the Padim, while immense numbera were 
clustered on the rocks around. 

On closer examination, with a pocket lens, it waa seen that in msny 
instances very young fronds of the Padina were sprouting from the 
circumference of the green bodies. On taking these up, it was obeemble 
that the little buttons of t b n e  were beginning to shrivel and decay, and 
that the young Padina fronds were firmly attached to their remaim. 

These circumstances appeared to point to some intimate connection 
between the two growths, and a number of the "prothalli" were 
accordingly collected and carried back to the ehip for more minute 
examination. 

On placing one of them beneath a Coddington lens, it was aeen that 
the green substance wae encased in a coating of white transparent tissue, 
much thicker and more opaque on ita under than on its upper snr$ce. 
The green substance itself waa beautifully marbled with oval or circnlu , 
markings of a deeper green than the rest. 

These points having been noted and drawn, one of the apecimene 
was placed in the microtome and a nnmber of transverse setions taken. 
On placing these beneath the microscope, a structure of really wonderfnl 
complexity was displayed (Fig. 3.) Enveloping the mase is the white 
tissne, in which, so far an oould be seen, there are no apertnrea. This 1 
tissne is composed of a network of stellate cells with anaatomoaing tails, 
exactly like the structure known in animal hiatology as adenoid con- 
nective tissne; in the meshes of this, on the under surface of the 
prothallns, are enclosed a number of opaque bodies to be more minutely 
described further on. Enclosed in this are a number of tubular bodies, 
containing the reproductive or-, supported by bands of t h e  spring- 
ing from the peripheral layer. The space between these is filled up by 
e, maas of spherical nutritive cells containing abundant chlorophyll. 

To return to  the " tubular " bodies. These are scattered, in massea, 
irregularly through the central substance ; and, on closer examination, 
there are readily distinguishable in each masa two kinds of bodis 
differing markedly in size and contents, though evidently primarily of 
the same morphological character. 

I 
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From the appearances presented in section, as well an from teazed 
preparations, it is evident that, in each w e ,  we have to do with spec& 
l b d  tubular masees of cells embedded in a tissue consisting of cells 
difEering somewhat from the " nutritive cells" that form the body of the 
central mam, and more liberally permeated with bands of the adeniform 
tiesue. 

Let ns first take the smaller kind. Through the greater part of 
their length they are simple tubes consisting of a sort of baeement mem- 
brane, lined with amall fiattened granular cells, containing but little 
chlorophyll, about 5 m. in diameter. They appeared to end crecally, 
end their lower part was filled with masses of cells having the following 
characteristics. Each little mass (Fig. 5) consista of a mother-cell of 
oval form about cbO m. long by 25 m. cross measurement, containing three 
daughter-cells. In the interior of these latter a curious change waa in 
the proceas, resulting in the formation of a number of small sphernles of 
a brilliant carmine colonr about 2 or 3 m. in diameter, which in their 
turn break up into a number of minute rods of the aame bright wlonr 
' about 2 or 3 m. long by 1 m. or lese in diameter. From the general 
characteristics of this organ, there can be little doubt that these rods 
come under the category of antheromids, and that the organs themselves 
are antheridia. 

I The larger tubes are nsnally found in close proximity to the smaller 
kind, being commonly enclosed in the same sheath of small-celled tissue. 
Their cellular lining is usually much thicker than that of the antheridial 
tnbes consisting nsnally of at  least two layera of larger oells. The 
greater part of their length is usually filled up with mother and daughter 
cells, differing from those of the antheridial tubes in containing no 
colourcid sphernles or rods, and in the more abundantly granular 
charrrcter of their contents The portion of the section shew- in Fig. 6. 
appears to shew their mode of origin : here a cell of the lining haa 
grown out into the lumen of the tube, and hm produced a string of cells 
which has curled round on itself for a turn and a half in a circinate 
manner; the oldest cell in the middle of the helix is dividing into 
daughter-cells; some of these, however, were elsewhere met with 
of coneiderably greater size than those shewn here, which are obviously 
in the earlieet stage of their development. 

So far as could be made out, these tubes had no communicrttion 
with the exterior, being rather of the nature of closed elongated sacs. 
Many were met with in a broken-down condition ; and fertilization no 
doubt takes place by this retmgreseive process setting free the ripe con- 
tents of the tubes, which, being thus liberated in close proximity, and 
suspended in the grumone matter resulting from the degeneration of the 
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t u b  structure, can hardly fail to be brought into actual contact by the 
gentle osmotic currents which must alwaya be in pmgrees in such a 
strnctnre aa this. . 

This enposition is strengthened by the fact that young Padina 
fronds appear always to spring up, not in the neighbonrhood of, but 
actually from the wbahnce of the decaying prothallns. There can be 
little doubt, then, that the two kinds of tubular body are respectively 
of the nature of antheridia and archegonia. The rod-shaped prodnce of 
the smrtller form make its antheridial nature little doubtful, and the 
produce of the larger kind is so much like the spores produced by directly 
sexual sea-weeds that there can, I think, be equally little doubt ae to 
the rSle to be assigned to them. 

There remain to be described the peculiar opaque bodies previody 
noted, and as to their nature no such relative certainty can be felt. 

The surmise to which one feels most naturally led, ie that they may 
be the fertilized spores in an early stage of development. They are, 
however, like nothing I have met with olsewhere either amongst a l p  or 
in animal or vegetable histology. The bodies in question (Figs. 7 and8) 
lie loose in the meshes of the adeniform tissue of the white peripheral layer 
of the prothallns. They are from 15 to 25 m. in diameter and of 
generally spherical form. In their fully developed form they appear to 
consist of one or more layers of minute colonrless rods radiating from a . 
common centre, so that tbeir entire periphery is besat with minute blunt 
spines, on which account I have named them hedgehog ceb. Inter- 
mediate stages can be traced between these and cells closely resembling 
the "spores " of the contents of the larger form of tubular body. They I 

are quite white when seen by direct illumination, while their opacity , 
renders them quite black when examined by transmitted light. They 
are confined to the under surface of the prothallns, where i t  cornea 
in contect with the rock and are there very abundant; the laterel 
and upper parts of the peripheral layer of the thallns being composed 
of the adeniform tissue without any such contents. 

The p& of the central substance between the p u p s  of tubular , 
bodies is filled up with very loose adeniform t h n e  enclosing in it8 I 

m+s immense numbers of spherical cells containing abundant chlom- , 
phyll. These are from 12 to 15 m. in character, and probably fnlfil s 1 
nutritive function. 

The curious resemblance of the tube-bodies to an ovo-tatis ten 

scarcely be missed, and more than once caused me to reflect whether or 
not the strnctnre might by any possibility be of animal origin. Re* 
0-imtiona, however, have assnmd me that this is not the case end 
that, the body in question is an intermediate stage of the sea-weed in 



1885.1 G. M. (Xilee-On fhe Prothllns of P d n a  pavonia. 7 5 

question. There are many points in connection with these bodies that 
require clearing up, but these can hardly be solved without continuous 
observation of the living plant. Like all emf-line weeds, Padinapavonia 
requires a very free supply of oxygen, and the condition8 neceassry for 
observing it in, if I may so speak, captivity are wanting on board ship ; 
so that the solution of these points must, I fear, be reserved for other 
observers more favourably situated. Assuming, however, that the body 
which has just been described i really the prothsllns of thie weed, i t  
would render it extremely probable that all a l p  producing " spores " of 
but one kind go through some such cycle of changes ; and a very large 
field of investigation appeam in prospective as to the determination of 
the prothallua of each species. Some no doubt have been described as 
distinct species of algre, as, assuming their existence, they can hardly 
have been entirely overlooked up to now. 

EXPLANATION OP THE PLATEB. 

PLATE IT. 

Fig. 1. Padina pavaia ,  nat. eise. The son are &posed in concentrio lines 
oomieting of e strnotnreless flattened indnsial sea and a number of pear-shaped 

v-. W t s  of paranemate dieposed along their aides give to the aori e woolly 

appssranw. 
8. Vertical section of frond throngh a soma showing e p o m p  and panrse. 

meta, x 200. 

PLATE V. 

Fig. 1. Prothsllns of Padha wvonia, natnral &e. 
,, 2. The asme, x 10. 
,, 3. Ranweme section of same, x 20. 
,, 4. Portion of the section ahewing male tubes in oblique section, x 300. 
,, 5. Male mother-cell containing daughter-oella producing red-pigmented 

rode, x 400. 
,, 6. Portion of the eeotion hewing a female tube in tranwerse sea. 

tion, x 800. 
,, 7. Adeniform tieme of lower wrfaoe of the prothallns oonteiaing 

"hedgehog" cells in it8 meshes, x 300. 

,, 8. One of the " hedgehog" oella more carefully drawn, x 600. 
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I..-Notee on Indicln Rhynchota, No. 3.-By E. T. A~persow, B. A. 
[ h i r e d  June 15th ,-Read July lst, 1885.1 

[The notes are taken as far as possible from the original descrip- 
tions, most of which are practically unprocumble by observers in India, 
or from StU, Signoret, Butler, or Distant b. where these authom have 
redescribed a species : the measurements of specimens not in the Indian 
Museum have been converted into millimetree from the recorded met+ 
surementa of the several authors.] 

The insecte belonging to this section have been so little worked 
in India that the collector may feel sure of a rich harvest of new species. 
At  the same time, we may take warning from the confusion in the 
resdta of the investigations into the Empsan forms how very n m r y  
it is, from the similarity in appearance and small size of the great 
majority of the species, to use the microscope more freely than hae 
a p v n t l y  hitherto been the practice in aecertainine; the generic charae 
brs. We mnst wait some time before we can usefnlly attempt to 
do more than collect, compare, and fix the locality for the new forms of 
Menzbracida3 and Jas& which exist in such profusion in this country. 
In the meantime, these notes sum&ing what hae been done in, ae near 

possible, the words of the authors, is a contribution to the work. 

Family MEMBEACIDB, Sta .  
Subfam. Membracida, Stkl, Hem. Bfrio. iv. p. 83 (1886): Fieber, Rev. Xag. 

Zool. (8 dr.) iii. p. 532 (1876). 

Subfamily CENTEOTWA, Sta.  
O&otidcr, 861, Hem. &no. iv. p. 83 : Ofvera. K. V.-A. Fbrh. p. 280 l(1869) : 

Centrotina, ibid. p. 727 (1870). 

Scntellnm distinct, produced backwards behind the metanotnm, 
very often sinuated at  the apex and furnished with acute apical anglaa 
The scntellum is wanting in Oqrhachis, which in Hem. Afric. iv. p. 84 
(1866) is placed by StAl in his subfamily Mmbracida (Mewabmcina), 
and in Ofvers. Kong. Vet. bka. Forh. p. 280 (1869) in his enbfamily 
Centrot& (Centrotina) : in Hem. Fabr. ii. p. 47 (1869), it is again 
transferred to Membraoina. 

Qenns OXYBHACHI~, Germar. 
Bilbemm'e Rev. Ent. iii. p. 232 (1835) : Fairmaire, A. 8 . 1 .  F. (B &.) iv. p 

267 (1896) ; Stil, Hem. Afrio. iv. p. 84 (1866) ; Ofvers. K. V.-A. F6sh. p. e80 (1869 ; 
Fieber, Eer. Mag. Zool. (8 a&.) iii. p. 838 (1875). 

Head perpendicular, fione a little elevated : thorax cornnted 
above tho lateral angles, horns three-cornered ; poeterior pmcesa long, 
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IUUTOW, broad a t  the base, gredually narrowed, three-cornered, reaching 
the interior margin of the tegmina ; beneath, posteriorly compressly- 
amplified, furnished with a ridge continued throughout the entire thorax : 
tegmim with five oblong, apic:xl areas ; wings with three apical areas : 
sides of the pro- and meso-stethium armed with a small lobe or tooth : 
tibim dilated (StU). 

1. OXYRHACHIS TARANDUR, Fabricins. 

Membracis tarandtw, Fabr., Ent. Syst. Snppt. p. 514 (1798). 
Cent& furandw, F8br., Syrt. Bhyng. p. 19 (1808). 
Ozyrhachir tarandzce, Germar, in Silbennann'm Bev. Ent. iii. p. 23.8 (1835) r 

Bwmeister, Handb. Ent. ii. (i.) p. 183 (1835) : Amyot and Serville, Hkt. Nat. Ins. 
HBm. p. 636 (1843) : Fairmaire, A. 8. E. F. (2 dr.)  iv. p. 268 (1846), t. 4. f. 13 : 
Walker, Liat Hom. B. M. ii. p. 503 (1851) : Stil, Hem. Afric. iv. p. 84 (1866) : Hem. 
Fabr. ii. p. 47 (1869) : Fieber, Rev. Hug. 2001. (3 s6r.) iv. p. 12 (1870). 

Body obscure, dorsum fuscone ; pronotum with two compressed 
horns, arohed, obtuse, posteriorly wbulate, longer than the abdomen ; 
tegmh hyaline, veins fnscons: wings white; feet furruginone (Fabr.). 
Long 7-8 ; breadth of pronotum, 3 millirns. 

8. Brown-red ; V , reddish-yellow or russet ; vertex usually russet, 
sometimes brownish, with two small callosities prolonged to the ocelli, 
the angles atraight : head, or towards the base only, black : the prono- 
turn m t h  a red or russet-yellow median ridge running from the anterior 
margin, little defined, to the space between the lateral protuberances, 
thence defined and prolonged throughout the entire posterior process : 
lateral protuberances of the pronotnm turning outwards and backwards 
a d  sometimes slightly upwards, 8 little compressed, varying in size, 
tip acute or obtnee: the posterior process reaching to or extending 
beyond the apex of the tegmina by ebout the fourth of its length, 
more or leee recnrved towards the apex, narrowly lanceolate in its pos- 
terior half with a median keel on the sides, its lower edge finely ser- 
rated: feet with sunken doh, ciliated and setiferous : tegmina sordid 
hyaline, the two oorneone patches a t  the h e  and the veins, msset-yel- 
low (or funcow-fernginom) abdomen in the 8 ,  bleck ; all the feet 
and the venter in the 9 ,  meset-yellow or reddish. Genitalia in the 6, 
seen from above, transversely semioral ; seen from the side, trapezoidal, 
briefly truncated behind and directed obliquely towards the base, and 
forwards in a weak arch : anal styli yellow, projecting on the sides, 
widened almost into a lozenge-shape, on a short narrow pedicel : anal 
tube short, cylindrical, brown : genitel plate8 placed one opposite the 
other, brown, gradually contracted together behind ; their tip sp tu l i -  
form, rounded and relieved : body wl~itish pubescent. 

11 
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9 .  Last ventral arch obtusely emarginate : latelal platea ( g a b )  
broad, oval, acuminate behind ; wgina ( t a d r e )  straight, a little longer 
than the gaine ; anal tube cylindrical, extending beyond the t a s r e  : 
abdomen russet yellow (Fiel., Stal.). 

Reported from S. France, Egypt, Abyssinia, Senegal, Bengal. The 
Indian Museum possesses specimens from Calcutta. 

2. OXYRHACHIS UNICOLOR, Walker. 

Otyrhachie unicolor, walker, List Horn. B. M. ii. p. 609 (1851). 

Piceons, denaely fulvons pilose : head and pronotum thickly pnnc- 
tnred : head transverse, not much broader than long, flat, slightly con- 
vex along the posterior margin, truncated in front, a little narrower than 
the pronotum between the shoulders, the pronotnm ridged, rather low, 
rising vertically from the head, shoulders rounded, not prominent; ho rn  
above conical, prismatic, inclined forward, ascending, slightly diverging, 
their length equal to rather less than twice the breadth of the pronotnm 
between them : posterior process ridged, reaching well beyond the tip of 
the abdomen, very slightly tapering from the base to the tip which is 
acute ; very slightly undulating along the ridge ; legs ferruginons ; 
femora black ; tibim dilated : tegmine almost without colour, long, -- 
row, lanceolate, punctured, ferruginous and partly tawny at the base; veins 
fermginons, stout : wings colourless (Walker). Body long, 6 : wings, 
14i-15 millims. 

3. OXYRHACHI~ RUDIS, Walker. 

Oxyrhachie d i e ,  Walker, Lkt Horn. B. M. ii. p. 509 (1851). 

Fermginons : head piceous, transverse, flat, finely punctured, tmn- 
cated and with a fermginous spot on each side in front; not much broad- 
er than long, a little narrower than the pronotumbetween the shoulders; 
pronotnm itself very roughly punctured, slightly ridged, rising vertically 
from the head, with the shoulders rounded not prominent ; horns above 
very broad, conical, diverging, almost horizontal, slightly curved, disc of 
the inner side slightly concave towards the base ; posterior side less than 
half the breadth of any other : posterior process keeled or ridged, extend. 
ing well beyond the tip of the abdomen, tapering and slightly declining 
from the base to the middle where i t  i deepened and keeled beneath 
and from thence to the tip is serrated beneath and slightly inclined 

: tibim dilated ; tegmina and wings colonrless : tegmina -w, 
lanceobte, with a  mall pale brown spot on the angle of the posterior 
border; veins thick, ferruginous ; three dbooidal areolas (Walker). Body 
long, 6-7 : wings, 13-I* millime. 

Reported from India. 
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Oqrhochis subjecta, Walker, Liat Horn. B. Y. ii. p. 504 (1861). 

Smaller than 0. taradus, the dorsal horns shorter in proportion and 
less diverging, posterior process more inclined upwards and not serrated 
beneath. Black with a white pubescence : head transverse, subquadrate, 
h t ,  slightly impressed, finely punctured, not mnch broader than long, a 
little narrower than the pronotum, truncated and ferruginous in front : 
pronotnm somewhat elevated in front, rather roughly punctured, rising 
almost vertically from the head with a ferruginous keel or ridge: shoulders 
of pronotnm ronnded, not prominent : horns above very broad, prisma- 
tic, conical, diverging, ascending, hardly curved downwards : posterior 
side mnch the shortest of all the sides ; length of the horns rather less 
than the breadth of the pronotum between them: postefior process 
mostly fermginons, reaching well beyond the tip of the abdomen, 
inclined upwards, and ridged beneath, but not serrated from the middle 
t o  the tip : pectus and abdomen whitish pubescent : lege red ; tibim 
dilated : wings colourless : tegmina tawny, pnnctured a t  the base and 
with a brown spot on the angle of the posterior border ; veins stout, 
ferruginous, fonr discoidal areolas (Walker). Body long 6 ; wings, ilfi 
millima. 

Reported from India. 
In 0. tarandus, the pronotnm is elevated in front, the po~terior pro- 

cess is ridged and also serrated beneath, the length of the horns is rather 
more than twice the breadth of the pronotnm between them, and there 
are fonr discoidal sreas : in 0. subjecta, the posterior process is not ser- 
rated beneath and the length of the horns is rather less than the breadth 
of the pronotnm between them, otherwise as in 0. tarandus : in 0. uni- 
color, the pronotum is rather low in front and the length of the horns is 
as in 0. subjecta : in 0. rudis, the posterior process is keeled and serrated 
but there are only three discoidal areas. 

Species of un.certain position. 

Membrcrcie juscata, Babr., Syst. Rhyng. p. 9, (1803) ; Fairmaire, A. S. E. F. 
(2 a&.), iv. p. 247, (1846). 

Thorax foliaceons, ronnded, fuscous; streak before the anterior 
margin and posterior band, white (Fabr.). This species does not seem 
to have been rediscovered since it was described by Fabricius. Reported 
from India. 
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Silbor. Rev. Ent. iii. p. 231 (1886) : Am. & Serv., Hist. Net. Ins. E6m. p. 535 
(1848) ; Fairmaim, A. 8. E. F. (2 shr.) iv. p. 620 (1846) ; St&& Hem. Afrio. iv. p. 
86 (1866) ; Ofvers. K. V.-A. F6rh. p. 280 (1869). 

Head almost triangular, trilobed a t  the extremity : prothorax a little 
shorter than the tegmina, without lateral horns, prodnced upwards in a 
compressed horn which is usually curved backwards and is bilobed at 
the tip : posterior process nnilobed, slender, narrow a t  the baee, nsr- 
rower than the soutellurn : tegrnina free, slightly emarginate, extending 
much beyond the apex of the abdomen, very obliquely trnncated at the 
apex, apical angle produced for some distance ; t i b k  simple. 

Hypsauchenia mcinizta, StS1, Ofvers. K. V.-A. F6rh. p. 283 (1869). 

Obscurely ferruginous, ochraceons pubescent : doraal horn of the 
pronotum bending a little forwards, posteriorly sublobate, acnminab and 
recurved a t  the apex ; tegmina punctured before the middle, pellucid 
behind the middle. Y, long, 8 ; broad 26 millime. 

Reported from N. E. India : the Indian Museum possesses a speci- 
men (mutilated) from the Nhga hills. 

The anterior horn is much shorter and differently formed from other 
species of this genus : pronotum pnnctnlate, b i s h e d  anteriorly with 8 

compressed dorsal horn, somewhat shorter than the posterior pivcess, 
bending a little forwards, posteriorly roundly amplified a little above tho 
middle, apex slender, acnminrtte and much recnrved ; posterior process 
somewhat elevated behind the middle : tegmina fairly densely reticulated 
behind the middle (Sttil). 

7. HYPSAUCHENIA HARDWICKII, Kirby. 

Centrotus hardtoickii, Kirby, Mag. N .  H. ii. p. 21, f .  6 b (1829). 
Hypsauchmia h d w i c k i i ,  Fairmaire, A. 8. E. F. (2 s6r.) iv. p. 690, t. 3, f .  90, 

81 (1846) ; Walker, Liat Hom. B. M. ii. p. 631 (1861) j J. L. 8. Zool. x, p. 183 0667). 

Brownish black, sprinkled with short, decumbent, inconspicnone 
hairs ; legs (except the femora) paler than the rest of the body : prono- 
turn minutely punctured, elevated above the head into a recurved quad- 
rangular horn and terminating in a fork resembling a pair of concivo- 
convex, pedunculated, pointed leaves ; acntellnm (posterior proceaa) of the 
length of the body, punctured, acute and elevated into a rounded lobe, 
near the apex : tegmina naked, pnnctnred, veined longitudinslly (Xbby). 
Body long, 7-9 rnillims. 

Reported from Nephl : the Indian Museum possesses specimens 
from Sikkim and Assam. 
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The Hypsauchia ballista of Germar (Silb. Rev. Ent. iii. p. 231. 
1835) nsc Am. L Serv. (Hist. Nat. Ins. HQm. p. 535, t. 9, f. 5, 1843) ia 
referred fo H. hardlabkii by Fairmaire ( I .  o. p. 520) and Am. & Serv.'e 
epecies H. balbta is referred to the genus Sphongophorzre from Mexico 
(2. c. p. 261). 5. balista, Am. snd Serv., diifers from H. ballieta, Qermrtr, 
in  the posterior process ending in an erect ensifom prolongation, which 
ia wanting in hardwickii from India. 

Hem. Afrio. iv. p. 88 (1866) : Ofvers. K. V.-A., Fbrh. p. 280 (1869). 

From without a basal lateral lobe, gradually narrowed : sides of the 
pectns unarmed: thorax with the disc elevated, the elevated part furnished 
on both sides with rt slender horn, and posteriorly with a slender process, 
well apart from the body : scntellnm elongate, longer than broad, gra- 
dually acuminated or much narrowed towards the apex, and with the 
apex slightly and narrowly obtusely or subsinnately truncated : exterior 
discoidal srea of tegmim pstiolated : wings with four apical are- : 
tibire very rarely dilated (SW). 

Centrotrss damn, C)ermar, Silbermann'e Rev. Ent. iii. p. 258 (1836) : Pairmaire, 
A. 8. E. F. (2 se'r.) iv. p. 610 (1846), t. 8, f. 14 : Wdker, List Hom. B. M. ii. p. 602 
(1851). 

Leptobdus dama, 8&1, Berlin Ent. Zeiteoh. p. 886 (1866) : Ofvera. K. V.-& 
Farh. p. 284 (1869). 

Black : thorax, posteriorly, with white scales ; furnished with a 
short slender process on the dorsnm anteriorly, turning upwards, armed 
a t  the apex on both sides with a spine which is prodnccd outwards, and 
inflexed at the apex : ecntellum elongated, spinose, white at the base : 
exterior discoidal area of corium petiolated (Fairm.) . Body long, 9 
millha. 

Reported from India : the Indian Mnsenm possessee a specimen 
from the Khasip hills. 

9. LEPTOBELU~ OAZELLA, Fairmaire. . 
Cantrotrss gazella, Faitmaire, A. 8. E. F. (2 e6r.) iv. p. 610 (1848) : Walker, 

Li& Eom. B. M. ii. p. 602 (1861). 
Leptobelvs gazella, Btbl, Berlin Ent. Zeitnohr. x. p. 886 (1866) : Ofvers, K. V.-A. 

Parh. p. 284 (1869). 

Csernlean black, thorax elevated in the middle, the elevated part 
trispinoee, spines not inflexed, posteriorly not scaly with white. Clmely 
allied to L. d a m ,  from which it dzem by its emUer size, the lateral 
spines shorter proportionably end slightly tnrued np : the prothomx is of 
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a bluish black without a white patch posteriorly : the scutellum is elon- 
gated, white a t  the baae : the tegmina are trensparent, more yellow, 
black a t  the base ; exterior discoidel area of corinm, petiolated. Body 
long 8 millims. 

Reported from India. 

10. LEPTOBELUS PALLIPES, SW. 

Leptobelus pdlipes, Stil, Ofvera. K. V.-A.Farh. p. 284 (1869). 

Black, distinctly punctulate : thomx anteriorly without a dorsal pm- 
cess : sides of thorax and pectm, also baae of scutellum, densely ochre- 
ous-sericeous : tegmina sordidly vinaceons, base of clavns and entire 
costal area and radial ares a t  the base and outwards beyond the middle, 
black, punctured: lateral horns of pronotum, elender, moderate, gradually 
wuminated, straight, turning outwards, above unicarinate, beneath bica- 
rinate; posterior process slightly cawed towards the base, thence stmight, 
distant from the scutellum : exterior discoidal area of corium petiolated ; 
feet yellow-fermginous. 9 body long 5-5+ : breadth, 2 millims. 

Reported from India. 
Very like L. curvispinw, StU, (Ceylon), lateral horns of thorax 

shorter, more slender, turning outwards ; very little upwards ; posterior 
process not reaching the apex of the scutollum and the frons nmrrrower 
a t  the apex (Stzll). 

11. LEPTOBELUS VARIUS, Walker. 

Oemt~otus varius, Walker, Liet Horn. B. M. Snppt. p. 162 (1858). 
Leptobelwr varius, Stbl, Ofvera. K. V.-A. F6rh. p. 285 (1869). 

Black, minutely punctured : head somewhat excavated between the 
eyes ; pronotum keeled, unarmed on each side, with a smooth shining 
spot on each side in front, shoulders somewhat mute : posterior procese 
slender, acute, undulating, testaceom in the middle, not extending 
beyond the tip of the abdomen : legs piceons : knees, tarsi and tips of 
the tibise tawny : tegmine punctured towards the baae, with varioue 
vitreom marks hindward, and with a large vitreous patch near the tip of 
the costa (Walker.) Body long 4 f :  exp. teg. 8h millima. 

Reported from Burma. 
The species of this genus appear to be distributed aa follows :- 
A. Thomx fnrnished on the dorsum anteriorly with a short, slender 

process turning upwards and armed a t  the apex on both aides with a 
spine produced outrn*, exterior discoidal area of corium petiolate : L. 
dama, L. gazella. 

B. Thorax anteriorly without the dorsal process, either cornnted 
or ridged above the lateral angles. 
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B. a. Posterior process of thorax distinctly curved towards the 
h e  : exterior discoidal area of corinm petiolate : L. czunthpinwr, L. 
pallipes. 

B. 6. Posterior process of thorax straight, snbnndate, reaching 
the apical part of the scntellnm, discoidal area of corinm sessile, gradually 
much narmwed towards the base : L. varius, L. auricubtwr, (St@). 

. 

12. LEPTOBELUS SCUTELLABIS, Fabricius. 

Cdrotw scutellark, Fabr., Syst. Rhyng. p. 19 (1803) : Germar, Silb. Bev. Ent. 
iii. p. 257 (1835): Fairmaire, A. S. E. F. (2 s6r.) iv. p. 510 (1845) : Walker, List 
Horn. B. M. ii. p, 602 (1851). 

StQ, in index to Hem. Fabr. (ii. p. 115), places a query after this 
species; and all that seems to be known ie that it ie reported from 
India. 

13. LEPTOBELUS PARIA, Fairmaire. 

Cenbrotua paria, Fairmaire, A. 8. E. F. (2 e&.) iv. p. 613 : (1W) : Walker, 
List Horn. B. M. ii. p. 609 (1851). 

Ferrnginous : eyes projecting : horns a little divaricate, slender, 
acute, compressed : posterior process very slender, bordered on each 
aide by the scntellnm which is broad and white, as long a~ the abdomen : 
Bides of the pectns white: feet yellowish: tegmina transparent (Faim.) 
Long 6 millims. 

Reported from India. 

Genus XIPHOPLUS, StU. 

Hem. Afric. iv. p. 87,91 (1866) ; Ofvem. K. V.-A. Fbrh. p. 281 (1869). 

Frons prominnlous below in the shape of a tubercle ; thorax cornuted 
above the lateral angles ; posterior process much distant from the 
wntellnm and abdomen, much curved from the base or geniculated near 
the b e  ; beneath, armed with small spines, at least towards the base, 
not dilated in the middle beneath; tegmina with five apical and two 
dlcoidal a r m ,  none of which are petiolated : wings with four apical 
areas : tibise simple or very slightly dilated (StPl). 

141. XIPHOPEUS PILOSUS, Walker. 
Centrotus piloeus, Walker, List Hom. B. M. ii. p. 606 (1851). 
Xlphopcewr piloswr, Stil, Ofvers. K. V.-A. F6rh. p. 285 (1869). 

Fermginous, very thickly clothed with sordid white down : head 
p-tnred, short, transversely snbfnsiform, a little' narrower than the 
thorax, with a metallic lustre in front, nearly twice as broad as long : 
face small : thorax punctured, deep in front, partly black, rising almost 
vertically from the head, slightly ridged, shoulde~r, obtusely angular, 
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somewhat prominent : horne above rather long, broad, irregularly pris- 
matic, slightly diverging and inolined formrda ; t i p  more diverging, 
almost trifurcate, slightly amplified ; inner side aod outer side much 
broader than the hinder side, angles slightly serrated ; of the three 
f o r b  or angles a t  the tip, the fore one is slightly obtuse, the mid- 
dle one acute, and the hind one rectangular; hind horn etont and 
vertical for a short space from the base, then forming a right angle and 
extending backward much beyond the tip of the abdomen ; hind part 
tawny, slender, tapering, very slightly undulating, with an acute black 
tip : pectw and abdomen piceons : legs tawny : a brown spot on the hind 
angle of each tegmen: veins tawny, here and there, brown (Walker). 
Body long rb* : exp. teg. 9i millime. 

Reported from N. India. 

aenns ACANTHOPHYES, Stiil. 

Hem. &no. iv. p. 87, 89 (1866) ; Ofvers. K. V.-A. p. 281 (1869). 

Thorax much elevated between the lateral angles, very often oornnted 
above the aame angles ; poeterior proceaa distant from the ffiutellnm, 
biainnate beneath, more or leas amplified or lobed in the middle, between 
the einns, with the amplified part reaching the dorsum of the abdo- 
men or the apex of the scutellnm : tegrnina with five a p i 4  two h i -  
dal a r w  : wings with four apical areas : t i b i  simple (St&). 

Mmbracw capra, Babr., Ent. Byst. Bnppt. p. 514 (1798). 
Cantrotw capra, Fabr., Byst. Bhyng. p. 20 (1803). 
Acanthophyes capra, BtU, Hem. Fabr. ii. p. 60 (1869). 

Body altogether fnscons, immaculate : horns of thorax, l a w ,  thick, 
obtnse ; thorax posteriorly short, emarginate : t e p i n a ,  fnacoua (Fabr.). 
Ferrnginons black or ferruginons, remotely flavescent-grey-aericeow, two 
dmall baas1 spots on scntellum and sides of pectus very densely e e r i m ~ :  
lateral horns of thorax depressed, truncated, bicarinate above. 9 : long 
with tegmina 63 ; thorax broad, 3 ; exp. thoracic horne, 4if millims. 

Head between the eyes a little shorter than broad, beneath the eyes 
abruptly very much narrowed ; frons gradually slightly narrowed, sub 
truncate, freely produced downwards for a distance : thorax p u n c t d ,  
armed on both sides anteriorly above the lateral angles with a depressed 
horn, very slightly narrowed towards the apex, truncated at the apex, 
bicarinate above and below ; anterior apical angle of the h o r n  round, 
posterior somewhat acute ; posterior process distinctly carinate, very 
broadly sinuated in the middle above, n little amplified beneath in the 
middle, reaching the apex of the ficntellum, very slightly ilecnrved 
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to- the apex : tegmina fdsooua-ferruginoua or ferruginous-grey, 
punctured at the beae (SU). 

Reported from Tmnqnebar, India. 

Genus LEPTOCENTBUB, Still. 
Hem. Afrio. iv. p. 87, 90 (1866) : Ofvm. K. V.-A. Fbrh. p. 281 (1869). 

h n a  more or lees prominulous downwards : thorax cornnted above 
the Lateral angles ; posterior process, slender, three-cornered, acute, emit- 
ted s little before the posterior margin of the thorax, altogether dietant 
from acntellum and abdomen, not nnleea posteriorly touching the in&- 
rior margin of the tegmina, not sinuated beneath nor amplified in the 
middle : scntellnm emarginate st the apex, moderate : tegmina with five 
apical, two diecoidsl areas, none of them petiohted: wings with four 
apical awae : t i b b  mmple. 

M d r a c i e  taunre, Fobr., Byst. Ent. p. 676 (1775) : Speo. Ina. ii. p. 317 (1781) : 
Ins. ii. p. 244 (1787) : Ent. By&. iv. p. 14 (1794) ; Olivier, Eno. YBth. vii. p. 

ky1792 ) .  
Msmbracu mpiccyrra, Fabr., Ent. By&. 8uppt. p. 814 (1798). 
Cmtrdw rupicapa, Fabr., Syet. Bhyng. p. 18 (1805). 
Cmtrotw, t a w ,  Fabr., Syst. Bhyng. p. 20 (1803) ; Oermar, Mag. iv. p. 32 

(1821) ; Silb. Rev. Ent. iii. p. 257 (1835) : Fairmaire, A. 8. E. F. (2 se'r.) iv. p. 610 
(1646) ; Walker, List Hom. B. M. ii. p. 602 (1851) j ibid. Suppt. p. 158 (1858) ; 
J. Linn. 8.  Zwl. i. p. 93 (1856) ; ibid. p. 163 (1857). 

Membroeis triemis,, Hardwioke, Irool. Jom. iv. p. 114, t. 8uppt. 30, flg. c. d. j. 
(1828). 

Cmtrotw, t m i n o l i e ,  Walk-, Lit Horn. B. M. ii. p. $04 (1851). 
Centrotus vicariw, Walker, 1. o. p. 605 (1851). 
Leptocentrua taurua, Sthl, Ofvere. K .  V.-A. F6rh. p. 491 (1862) ; Berlin Ent. 

Zeitsoh. x. p. 386 (1866) : Hem. Febr. ii. p. 50 (1869). 

Fairmaire makes M. t r i m i s ,  Hardwicke, e synonym for L. tatwas, 
Pabr., to which Walker adds his own 0. vicaritu and 0. t~~u' luic lds ,  and 
StP adds C. rupicapra, Fabr. 

Head fnecone, eyes castaneons, a white spot before the eyes : thorax 
fnscona with two stout h o w ,  a little arched, produced posteriorly, fili- 
form : sidee of pectae white : mnge obscure : body fnscone (M. taurw, 
Fabr.). Body small, hem; thorax with three horns, the lateral 
thicker, obtuae or rather truncate, anbdentate ; the intermediato, poste- 
rior, recurved : tegmina fuscms hyaline ; Kmgs whitieh (iU. rupimpra, 
Fabr.). Fairmaire remarks that 0. t a u m  ie black with the scntellnm 
and sides of the pectns white and the tegmim with the costa fusoona. 
W w i c k e  describes hh M. tricrrmw t~ head, tho-, a d  body black ; 

12 
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wings ash-grey, longer and broader than the body, and incumbent : thonu 
three-horned, two of which are placed in fmnt behind the eyes, about a8 

long as the thorax, strong, erect and curved outwarda ; the third horn 
rises from the posterior margin of the thorax, extending in a gentle W C . ~  

the whole length of the body and tapering to the apex. StAl notee that 
the type has the lateral margins end apical spine of the scutellnm d i d  
whitish. Walker's C. terminalis is thus described : " Black, clothed with 
tawny hairs ; hesd and pronotnm roughly : head convex very 
short, transversely subfnsiform, a little nsrrower than the pronotum, 
undulating along the hind border, retnse in fmnt, on each side of 
the face whose hind border is semicircular and occupies much less than 
half the length of the face ; clypeus prominent, retnse : pronotnm thick 
in front rising vertically above the head, indistinctly ridged ; shoulders 
very obtusely angular, not prominent ; above them are two long, stout, 
prismatic, diverging, acute horns which are curved backwards, especially 
towards the tips ; their sides are slightly concave, their inner and outer 
sides are of equal b r d t h ,  their hinder side is nsrrower ; behind them 
the pronotum is armed with a long, slender, smooth, acute triangnlsr 
horn which is slightly cnrved downwards and extends to the tip of the 
abdomen : abdomen above with hoary reflections : t i b b  pitchy ; hind 
tarsi tawny : wings very pale lurid ; a narrow pale brown streak on the 
fore-border near the tip of each tegmen ; two discoidal areolas ; veim 
tawny : wings colonrless, veins black." Body long 6-8 millims. 

Fairmaire notes that he cannot seperate from this species smaller 
ones of which the horns are very acnminate and hardly recnrved, and 
others in which the horns are relieved and oblique. M. &an'us, Wal- 
ker, ie one of those in which the horns are short. 

Reported from India : the Indian Museum possesses specimens from 
Calcutta, Sikkim. 

17. LEPTOCENTRUS BEPONENS, Walker. 

Centrotwr reponene, Walker, Lid Horn. B. M. ii. p. 604 (1851) : J. L. 8. Zool. S. 

p. 183, (1867). 
Cmtrotw antilope, StB1, Freg. Eng. Ileea, Inn. p. 284 (1859). 
Leptocentrw antilope, Stil, Ofvern. K .  V.-A. F6rh. p. 727 (1870). 

Fuscone ferrnginons : rudely punctured, sparingly covered with 
whitish down, head and thorax anteriorly more densely clothed ; thorn 
anteriorly subreclinately sloped, armed on both eides with a horn, 
strong, long, produced somewhat upwards, recnrved towards the apex, 
three-cornered ; posterior process from its b w  distant fmm the abdo- 
men, somewhat curved at the base, thence straight, equally thick, 
extending somewhat beyond the apex of the abdomen, three cornered 
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with a high median ridge : tegmina weakly fuscescent-hyaline, veins 
fnscons. Size almost the same as that of L. ~ ~ u T w ? ,  but differs in 
being longer, proportionately narrower, anterior horns longer, more pro- 
duced upwards, scntellnm ooncolorons (SW). Body long 9 : broad 
5 millimn. 

Reported from New Guinea, Timor, Philippines, Ceylon, India : 
the Indian Museum poasesees specimens from Calcutta. 

18. LEPTOCENTBUS SUBSTITUTUS, Walker. 

C- substitutus, Walker, Liet Horn. B. M. ii. p. 605 (1881). 

In strnoture like the preceding : horns of thorax short aa in var. vica- 
&us, Walker, of L. taurus ; pectns with a thick patch of pale yellow down 
on each side in front ; legs black ; tarsi pitchy ; hind tarsi tawny ; wings 
black ; tip colourless ; veins tawny. Body long 6 t  : wings long 12; 
millims. ( Walker). 

Reported from N. Bengal. 

Genus CENTBOTYPUS, SM. 

Hem. Afrio. iv. p. 88 (1866) : Ofvera. K. V.-A. Fbrh. p. 281 (1869). 

From gradually narrowed from the base, without a lobe on both 
eides a t  the base : posterior process of thorax not sinnated on each side 
from the h e  to the scntellum, never distant from the scutellnm, gr& 

dually narrowed, covering the whole or almost the whole of the scntel- 
lnm ; dorsum of thorax distinctly keeled, the keel not (or very obsoletely) 
continued forward through the thorax, which instead of a koel haa a some- 
what smooth line : sides of scutellum not prominulous, scutellum not or 
only a little, seldom twice, as broad ma the base of the posterior process 
of the thorax : tegmins, with five entire, oblong, apical areas ; costal area 
puuctnred at the base, costal and d i l  areas abbreviated at  the same 
distance or almoet so from the baee (SW). 

19. CENT~OTYPU~ PLExUOsus, Fabricins. 

Mernhciefiauosa, Fabr., Ent. Byst. iv. p. 12 (1794). 
Omtrotusfimalla, Fabr., Byst. Rhyng. p. 18 (1808) : Fairmaire, A. 8. E. F. 

(2 &r.) iv. p. 616 (1846) : Walker Liat Horn. B. M. ii. p. 611 (1851). 
Centrob mhorago, GuCrin, Ioon. BBgne Anirn. t. 69, f. 4 (1839-48). 
C d o t y p  fiweus, StP1, Hem. Fabr. ii. p. 61 (1869) : Ofvers. K. V.-A. 

Barh. p. ZS6 (1869). 

Thorax punctured, ccemletm ; with a stout horn on both sides, h t ,  
acute, black, a little flexnose, posteriorly produced in a spine, louger 
than the abdomen : wings black, a spot on the slender margin whitish : 
body black (M..Jlexuosa, Fabr.). 
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Cmrulean black : letend horn  of thonu long, somewhat m e d ,  
scarcely tnrning upwards, above nniarinate, hardly broader than the 
median part of the posterior proceaa, mute : t e e  w w a ~ ,  
ferrnginone towards the apex, with the baae and the b r d  4 limbns 
beyond the middle, blackish (SW) 9 .  Body long 10 : breadth of p-0. 
tum 3f : exp. horns of thonu 8+ millime. 

Reported from India : the Indian Museum poesessee epecimem 
from Sikkim. 

C m t r o t w  aaanunrks, Fairmaire, A. S B. F. (2 dr.) iv. p. 517 (1848). 
Centrotua coetalis, Walker, Inn. Saunders. Horn. p. 27 (1858). 
Cmtrotypua as-, StAl, Ofvere. K. V.-A. FBrh. p. 286 (1869) : W i t ,  

J. A. S. B. xlviii. (2), p. 38 (1879. 

Greenish black, blue on the horns : allied to 0. flezuosws, Fabr. 
thoracic horns less dilated, ridged before and behind, more relieved: 
tegmina yellow, pellucid, with the ex tend  margin blackish b r o w  a 
brown patch at  the internal angle (Faim.). Long 11 millims. 

Reported from Amam and Tenasserim ; the Indian Mneenm ps- 
sesses specimens from the latter l d i t y .  

21. CENTROTYPUS OBESUS, Fairmaim. 

Centrotus oberncs, Fairmaire, A. 8. E. F. (2 dr.) iv. p. 618 (1846) : Walker, List 
Horn. B. M. ii. p. 612 (1861) : StL1, Berlin Ent. Zeitsoh. x. p. 386 (1866). 

Centrotzul malleator, Walker, List 1. o. p. 612 (1851), Java. 
Centrotus malleolus, Walker, List 1. 0. p. 613 (1861), Java. 
Cemtrotue maileccs, Walker, List 1. o. p. 613 (1861), Ceylon. 
Uentrotypua obemw, Stil, Ofvers. K .  V.-A. FBrh. p. 288 (1669). 

Cmrnlean-black, shining : prothorax tumid and rounded anteriorlg 
and between the shoulders (especially in 9 ) ,  deeply punctured : horn 
conical, slightly projecting, almost horizontal : posterior procese, sinnat- 
ed, slender, slightly curved below at the tip, longer than the abdomen : 
scntellum white, short ; basal half of tegmina of a transparent yellow, rest 
brown, external border blackish (Fairm.). Long 8-10 miIlimB. 

Reported from Java, Ceylon, India. 

Genus COCCO~TERPHU~, Sta.  

Hem. Fabr. ii. p. 61 (1869). 

Body small, o b o d  : head with the eyes equal in b d t h  to 
the anterior part of the thorax, with the eyes, deflexed, eomewhst 
transverse, slightly inflexed beneath the eyes, frons a little eleve 
ted, not freely prominent, with the apical margin a little pm-a- 
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lone : ocelli twice as diatant from egoh other as from the eyes : 
tho= modemtely convex, nnarmed on both sides anteriorly, gra- 
d d y  narrowed behind the slightly prominulow lateral angles and 
gradually passing into the posterior process; the posterior process 
entire on both sidee at the base, not sinuated, gradually acnmbted, 
straight, slightly deflexed at the apex, equalling the apex of clavne, 
somewhat highly ridged, much depressed in the middle. No complete 
scntellnm : mesonotnm famished on both sides at  the apex with e spin& 
turning beckwards, Tegmina short, not extending beyond the apex of 
the abdomen, gradually somewhat amplified towards the apex which is 
obliquely rounded, opaque and coriaceons at the baae ; exterior vein of 
clavne united with the commissnre at  some distance beyond the middle ; 
corium emitting the nlnar and radial veins from the base, nlnar vein 
somewhat forked before the middle of the corinm, two discoidal areolas 
or, if the areola behind the fork of the nlnar vein be inolnded, three ; 
the exterior discoidal areola stylated, stylna separating the interior 
(or intermediate) discoidal areola from the first apical area, five apical 
areas. W i n e  with three apical areolas. Feet moderate, tibiae prisma- 
tic, anterior a little depressed : anterior trochantera unarmed within. 

A curious genus allied to Gargara, SttU ; but very distinct in having 
the tho- behind the lateral angles gradually paesing into the posterior 
process which h e  no Binm at the base ; there is no produced complete 
ecutellnm, but the mesonotnm is armed at the apex with two very distant 
v ines  (SM). 

22. COCCOSTERP~S MINUTUE, Fabricins. 

N d m c i r  mimt4 Fabrioinn, Ent. Syet. Sappt. p. 514 (1798). 
Centrotun mCut1~1, Febriaiar, Syat. Rhyng. p. 22 (1803). 
8caphuLa (?) minuta, Fairmaire, A. 8. 1. F. (2 air.) iv. p. 495 (1846) ; Walker, 

Liat Hom. B. M ii. p. 689 (1851). 
Coeeosteqhus minutus, StU, Hem. Fnbr. ii. p. 61 (1869). 

Minute : h e d  and tho- black, scabrous with elevated dots : tho- - snbnnarmed, produced posteriorly, attenuated, a little elevated before 
the apex, as long as the abdomen : tegmina obscurely whitish, somewht 

f n s c o ~ ,  black at  the base ; wings shorter, hyaline : body black 
(Fabr.) . Black, &avescent-grefih-sericeous : head, thol.tu and kgmina 
remotely sprinkled with somewhat large p n n l e s  : tho= furnished with 
a ridge or keel, obsolete anteriorly, very elevated in the posterior pro- 
cess, in its medium depressed part interrupted : tegmina palely greyish- 
flavescent, subpelluoid, obsoletely dotted with white, veine here and there 
infn-te, granules and almost third basal part, black ; black part punc- 
tured ; nlnar vein running through this part greyish-flavesoent (Sal). 

d . Body long 3 i  : b d  2 millima. 
Reported from E. India, Tranquohr. 



90 E. T. Atkineon-Sofa on IIuIian Rhynchota. [No. 2, 

Genne HEMIPTTCHA, G e m  (in part). 
Fairmaire, A. 8. E. F. (2 &.) iv. p. 812 (1846) : Sal, Ofvers. K. V.-A. Fbrh. 

p. 557 ((1867), p. 250 (1869). 

Tho- ivithout an i m p d o n  above the lateral angles, much eleva- 
ted anteriorly, furnished on both aides with a long horn, strong, cmed, 
acute, turning upwards, reaching with the lateral margins of the poste- 
rior procesa the longitudinal vein of the c l am,  covering part of the 
apex of che clavna and narrow interior posterior part of the corinm, 
apical half or more very alightly deflexed ; entire d o m m  tectiform or 
compressly acute, ainuated above beyond the middle, behind the Binm 
gradually decreasing in height, equal to or extending a little beyond 
the apex of the tegmina ; head obtusely triangular : ocelli a little more 
&&mt from the eyes then fmm each other. 

Cicada ems, Linn., Byst. Nat. (ed. 10) i. p. 436 (1758) : Yns. Lnd. ULr. p. 1% 
(1764). 

Em;ptycha -, Bti l ,  Berlin Ent. Zeitrrch. a, p. 889 (1866). 

Fmcom-testaceom : thorax black, anteriorly obsoletely spinbled 
teetaceoua, behind the lateral horns broadly margined with yellow, 
thia yellow margin narrowed backwards, extended beyond the middle of 
the posterior produced part : tegmina f ~ c o n a .  Thorax diatinctl~ pme I 
tnlate, furnished with a very strong end long horn above the lateral 
angles, compressed, turning ontmrds and modelately upmrds, at the aper I 
obliquely truncated, anteriorly rounded, at the apex posteriorly anmi- 1 
nate, slightly amplified towards the tip ; posterior produced pert gradn- I 

ally acnminated, extending a little beyond the tip of the tegmina ; apex 
itself very slightly recurved: dorsnm seen from the side somewhat ; 
straight and with a distinct ridge, lateral margins straight (SM). 9 ,  
M y  long 18 ; exp. horns of thorax 17 millims. 

Reported from India (Linn.). 

Genus SCAPHULA, Fairmaire. 

I 
A. S. E. F. (2 dr.) iv. p. 494 (1846). I 

Head friangnler, rounded at the tip: eyes very broad, prominent, 
ocelli contiguous : prothorax amooth, sometimes elevated, slightly 
ronnded posteriorly : tegmina free, with posterior veine waved, one small 
diecoidal; the internal extremity sometimes slightly covered by the 
prothorax : posterior tarsi longer than the anterior (Fairm .) . 



Scolphula ~~ Fakmnh, A. S. E. F. (2 skr.) iv. p. 494, t. iii. f. 18, 19 ; t. 
vii, f. 20 (1846) ; Walker, List Horn. B. M. ii. p. 689 (1861). 

Brownish black, shining ; protho- somewhat elevated in the mid- 
dle, terminated pogteriorly by a defined, rounded border ; tegmina free, 
dull black, posterior third transparent : abdomen beneath, anterior feet, 
knees, and t a d  yellowish; posterior feet blackish (Faim.) Body 
long 6 millims. 

Reported from Coromandel ? 

Family JA~SIDE, St%l. 

Jaeeidn, Sa1, Hem. Afric. iv. p. 82 (1866) ; Fieber, Kat. p. 8 (1872) ; Rev. 
Mag. Zool. (3 sC.) iii., pp. 337, 386, (1875). 

Subfamily PABOPINA, Fieber. 

Pa*, Fieber, Kat. p. 7 (1872) ; Rev. Mag. Zool. (3 s6r.) iii, p. 384 (1875) : 
Pa-, Sign. A. 8.1. F. (5 a&.) ix, p. 47 (1879). 

Freg. Eng. Baa, p. 289 (1859). 

Body elongate, subparallel : head with the eyes broader than the 
thorax, round in front, semilnnafed on the vertex, subconcave, furnished 
posteriorly with a high transverse ridge ; from large, convex, with rr, 

much elevated longitudinal ridge ; ocelli placed in a small excavation 
in the margin of the base of the from at the eyes : thorax shorter than 
broad, p d e l ,  anteriorly semicircularly rounded and produced between 
the eyes, rounded behind, posteriorly convex, anteriorly semicircnlarly 
depressed, where it is furnished with two ridges before the apex, lying 
close to each other : scntelinm small, triangular : tegmina longer 
than the abdomen with the longitudinal veins t a d s  the apex, once 
joined by the trrtneverse nervnres, the intracostd longitudinal vein 
forked behind the middle : feet moderate, posterior tibirs three-cornered, 
angles remotely spinose. Allied to Paropia : ocelli nearer the eyes, from 
convex, ridged, thonut differing in shape, the suctellum very small 

( S W .  

25. ~ ~ ~ N O R E T I A  MALAYA, st&l. 

%rnnobttin d a y a ,  Stbl, Ofvera. K. V.-A. F6rh. p. 192 (1865). 
&more& malaya, Sthl, Freg. Eug. Beaa, p. 290, t. 4, f.  9, a. b. (1869). 

Virescent-whitish, densely m d  roughly punctured ; tegmina vires- 
cent whitish hyaline; entire olvus, space betwoell the costa and the 
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second longitudinal vein, also other veins on both sides, fairly mnghly 
punctured (Stll). Long 7 ; broad, 14 millime. 

Reported from hlocce, Tenasaerim (7). , . 

Subfamily L E D E ~ A ,  S U .  
Leahino, Stil, Ofvera. K. V.-A. POrh. p. 781 (l870) : 8&, Fieber, K& p.1, 

(1872) ; Bev. Mag. Zool. (8 ah.), iii, p. 386, (1875). 

26. LEDEA SEaBuLATA, Fabricim. 
Ledra sanulata, Fabr., Spt. Bhyng. p. 24 (1803) : Sal, Hem. Fabr. fi, p. E8, - (1809). 

Gm@h or Bavescent-greyish : body beneath and feet weakly t e b  
ous Bavescent or testaceom whitish : t e g h  greyish pellucid behind the 
middle, near the baae with a pallescent, broad, obsolete band ; wings 
sordidly hyaline : the dorsum of the abdomen &vescent-sangnineona : 
thorax elevated posteriorly and furnished on both sides withe lobe, 
erect, produced forwards, crennlrrted posteriorly on the margin. Some 
times with two interrupted bands on the inferior part of the head and 

! 

certain median w k s  on the thorax, black (Stil). 9 Body long, 18; 
b d  5 millime. Stature of L. awita, Linn. (Britain) head more 
roundly produced, lobes of thorax longer. Head somewhat shorter than 
the thorax, gradually distinctly amplified through a short e p e  before 
the eyee, thence abruptly angnlated and anteriorly mnch r o ~ d d ,  the 
ocellar h c t  impressed, the impressed part amplified f o m &  and 
gradaally merging in the anterior disc, anteocular part remotely eprinkled 
with distinct granules. Lateral qlargha of thorax parallel st the apor, 
thence somewhat divergent bmkwards, two p a d e l  ridges behind 
middle anteriorly slightly divergent, obtuse, minutely tnbe~wulste, and 
towards the sides a lobiform crest, very high, slightly bending forwards, 
remotely granulate, posteriorly crenulate. Scntellnm gradually bran+ 1 

versely depressed towards the middle, before the middle sprinkled with 
grandes towards the sides, posteriorly mnch elevated, the elevated psh 
posbriorly black and granulate. Tegmina gradually slightly ampBed 
beyond the middle, thence rounded outwards : almost entire clams 
wrinm towards the base punctured and sprinkled with grsnnlesat 
intervals, veins here and there infnacate. Tibim above sptuhg1y g* 
nulate. 

I 
I 

Reported from Malacca, Tranquebar. I 

27. LED- MUTICIA, Fabricins. 
Ledra d i c a ,  Febrioina, Syet. Bhyng. p. !45, (1803)-: Stil, Hem. Fabr. 6 p 6% 

(1869). 
Ledra fmicafa, Wnlker, List Horn. B. Y. iii, p. 815, (1881). 
Ledra carinata, Walker, Liet 1. o. p. 815, (1851). 



Greyish mingled with fnecone or weak ferrnginons and granulated, 
beneath palely sordid flavescent : head and thorax equal in length, the 
head obtusely angnlated at  the apex, the thorax posteriorly quadricari- 
nate : dorsnm of abdomen weakly sangnineons : clams sometimes marked 
anteriorly with a large pale spot : wings sordid hyaline, sangnineone at  
the base. 9, body long, 18 ; broad 42 rnillims. 

Allied to L. dilatata, Walker, but narrower, head longer. Head 
very obtusely tectiform, much produced, furnished with a median wrin- 
kle, Arming through it, and posteriorly with four longitudinal wrinkles, 
the exterior a little oblique ; somewhat ronudly amplified before the eyes, 
thence gradually obtusely angnlated towards the apex, gradually very 
obtusely roundly-mumwed, sprinkled with granules and small tubercles. 
Thorax hardly rumowed forwards, subsinnate before the middle on both 
sides, behind the middle gradually elevated backwards, remotely sprin- 
kled with granules, posteriorly furnished with four prallel ridges. 
Scntellum with the apical part much elevated and longitudinally birngose, 
the wrinkles ( m g m )  granulated. Tegmiua gradually a little amplified 
beyond the middle, thence rounded externally, behind the middle more 
pellucid, towards the baae sprinkled at  internla with granules, greyish, 
veins more obscure, here and there infuscate or prtlely ferruginone. 
T i b b  above sprinkled with some granules (SM). 

Reported from Tranquebar, N. India, N. Bengal. 

28. LEDRA DILATATA, Walker. 
&&a dilatata, Walker, Lkt Horn. B. M. iii, p. 811, (1851) : 861, Ofvers, K. V.. 

A. Filrh. p. 495, (1868) ; Hem. Fa&. ii, p. 59, (1869). 
&dra s d e l l a t a ,  Walker, 1. a. p. 812, (1851). 
Ledw pZanu, Walker, 1. a. p 812, (1851). 

Closely allied to  L. ~~zutica, Fabr. Testaceom, paler beneath : head 
and prothorax, with ferrnginons tubercles : head broader than the thorax, 
very slightly arcuated, anterior margin rounded, esch side somewhat 
angnlated, hinder margin very slightly sinnate, weakly tricarinate, the 
lateral ridgee short and oblique ; its length hardly half its breadth : tho- 
convex on the disc, furrowed across, very slightly convex along the ante- 
rior margin, with a pale band on the disc, which has five slight ridges, 
the middle one short : posterior margin concave in the middle, conies on 
each side : scutellum gibbons with two slight orests towards the tips : 
abdomen red above : tegmina whitish, very convex along the fore- 
borders towards the tips ; veins pale ferrnginons with a few pieom 
tubercles towarda the base : wings colonrlees : tibim with piceons tuber- 
cles, elightly widened and fringed ( Wullcer). Body long 20: : teg. 25 
millime. 

Reported from E. India. 
13 
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29. LEDBA DORSALIS, Walker. 

Ledra dwsalis, Walker, Lit Horn. B. M. iii, p. 810, (1851) ; SM, Ohere, K. V.- 
A. Fiirh. p. 495, (1862). 

Fermginoua, testaceow beneath, head a little broader than the 
thorax: very slightly arched, rounded in front, obtusely angular on 
each side, slightly sinuate on the posterior margin ; its length hardly 
half its breadth ; three broad, low, rounded ridges on the vertex, the 
side pair oblique ; face with three black stripes corresponding to tbe 
ridges above : shield roughly punctured, slightly conrex in front, very 
concave on the hind bordor, armed with six crests, outer pair irregular, 
horizontal, and oblique ; next pair vertical, very high, marked with black, 
convex above, perpendicular and forming right angles behind ; inner 
pair slight, intempted with two black dots on each towards the hind 
border, scutellnm convex : abdominal appendages short : legs testaceons: 
tegmina ferruginons, tuberculate, especially towards the base, almost 
colourless towards the tips : wings almost colourless (Walker). Body 
long 21; teg. 37i rnillims. 

Reported from Silhat. 
The following three species are of doubtful position ? 

Ledra pundata, Walker, List Horn. B. M. iii, p. 824, (1851). 

Testaceons, paler beneath : head and thorax broad, roughly pun& 
tnred ; head very ahort-conical, narrower than the thorax, not arched, 
hardly ridged, very slightly concave along the hind border, with irrega- 
lar whitish reticulations; its length lese than half ita breadth; face 
with a furrow along each side : shield green on the disc, with irregular 
whitish reticulations in front and on each side, where it is slightly 
widened and angular : legs pale testaceons : tegmina almost colonrless, 
punctured from the base to the tips, tinged with pale green and along 
the bdrders with palo brown ; tips darker brown ; veins very f ew : wings 
white (Walker). Body long, 73 ; tag. 154 millims. 

Reported from Malabar. 

31. LEDRA LINEATA, Walker. 

h d r a  lineata, Walker, Liet Horn. B. M. iii, p. 830 (1851). 

Stmmineous, fusiform : head and thorax 5 t  ; head aIm& rnooth, 
conical, almost as broad as the thorax, not arched nor ridged, with e 
,slight rim, hardly sinuatc along tho hind border ; its length less than 
 it^ breadth ; face fht on the disc, with very oblique and indistinct 
striae on each sido : shield minutely striatod across ; scuhllum with a 
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slightly arched transverse sutnre near the tip : tegmim whitish, semi- 
transparent ; veins bordered with a darker colour ; wings colourless 
(Walker). Body long, 7i : teg. log millims. 

Reported from N. India. 

32. LEDEA P ~ C T I F E R A ,  Walker. 

Ledra pwutyera. Walker, Liet Horn. B. M. Snppt. p. 249 (1858). 

Greenish-testaceom (pale green 2 when alive) ; very minutely punc- 
tured, whitish testaceous beneath : head flat, short, conical, very slightly 
impressed on each side above, and with a very slight keel beneath : 
thorax with a very slight impression on each side : tegmina with ramose 
veins and with a black point in each disc towards the hind border : wings 
vitreons (Walker). Body long, 14) : teg. 25 millims. 

Reported from Darjeeling. 

Gtenue LEDBOPSIS, White. 

Head with its prolongation longer than wide, parallel in front of the 
eyw, ae wide aa the thorax, then gradually curved to the tip, which is 
somewhat obtuse ; ocelli on the same line with the front of the eyes and 
rather more distant from each other than from the eyes : eyes large but 
not  very prominent ; prolongation hollowed out beneath, with a spem- 
&aped eIevated ridge running down the middle, the base of which, on 
the face between the eyes, k hollowed out : antennae spring from a depres- 
sion in front of the eyes beneath, 3-jointed, the terminal joint ending in 
a longish bristle : thorax rounded in front, very deeply notched behind, 
the  posterior angles trnncately rounded : tegmina with many inclosed 
cells a t  the end, the veins robust : body elongate, margined beneath : 
tibiaj of posterior feet not dilated, serrated behind ( White). 

33. LEDBOPSIS OBLIGENS, Walker. 

Ledra obligena, Walker, Liat Horn. B. M. Snppt. p. 251 (1858). 
Ledropsis o b l i g w ,  Stil, Ofvera. K. V.-A. Forh. p. 495 (18G2). 

Reddish, very elongate-subfwiform, testaceow beneath: head convex, 
elongate-conical, much longar than broad ; under side concave, with 
very broad border, the middle compartment lanceolate, black towards 
the tip of the vertex: thorax convex : abdomen compressed, with a 
do-1 ridge : te,gniina tawny, reticulated ; veins very numerous with 
some whitish marks : wings greyish-vitreous (Walker). Body long 124 ; 
beg. 164 millims. 

Reported from India ? 
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Ofvera. K. V.-A. F8rh. p. 158 (1865) ; Hem. Afric. iv. p. 108 (1866). 

Body large, oblong : head f oliaceone, clypeated, triangular, rounded at 
the apex, produced forwards and a little downwards, vertex fiat ; from 
narrow, fiat: face beneath the eyes, abruptly much narrowed, thence 
gradually narrowed, margins very slightly amplified : eyes small : ocelli 
placed behind the middle of the vertex between the eyes, more distant 
from the eyes than from each other : tho= and vertex in the same 
plane, somewhat sloped, the former sexangular, angolately amplified on 
both sidea, lateral margins acute, anterior margin straight, posterior 
margin slightly sinnated : scntellum triangular: tegmina coriaceona, 
densely punctured, tectiform, reaching the apex of the abdomen, clams 
very br6ad in the middle, corium triangular, obliquely or roundly tmn- 
cated behind the c l a m  ; veins irregularly anaatomosed towards the 
apex, less elevated : feet mmewhat short : anterior c o w  free ; last tibia 
remotely dentated above. Allied to Petaloqhala,  (Sal). 

Mtnbtoeis plando, Fabr., Ent. Spt.  iv. p. 11 (1794). 
Ledra pladu, Fabr., Spt. Bhyng. p. 25 (1803). 
Epiclines plada,  Am. & Serv., Hiat. Net. Ina. Hdm. p. 578 (1813) ; Walker, 

List IIom. B. M. iii. p. 831 (1851). 
Epicline8 hebes, Walker, Ins. Sannd. Hom. p. 100 (1858). 
Petdocsphalaplanatcr, Stil, Ofvem. K. V.-A. Farh. p. MI1 (1862). 
Petdocephola eapansa, StL1, Ofvers. 1. a. p. 168 (1865). 
Tituriu plamata, StH1, Hem. Fabr. ii. p. 59 (1869). 

Clypens fiat, triangular, entirely virescent, eyes oblong, fnscons : pro- 
notum smooth, flat, virescent, produced on both sides in a flat point, I 
strong, acnte : tegmina virescent, immacnlate ; body virescent (Fabr.). 
Olivaceous flavescent turning into virescent ; above with the proste- 

ingly punctured : costa sordidly flavescent : apex of the spines of the 

I 
thium densely and distinctly punctured ; head above finely and spar- i 

I 

last tibim fuscous ; head ol)tusely triangular, more than twice as b d  
aa long ; thorax much dilated on both sides, angles acnte, tbe 
anterior margin of the dilrtted part about one third longer than the pos- 
terior margin, the latter i~lfuscatc ; tlie h t  ventral segment in the 9 
decply sinmted a t  the apex (Stbl). 9 ,  body 18 : breadth of pronottun 
10 millims. 

Reported from Malacca, India, Tenaaserim. 

Subfamily PROCONIINA, Sm. 
Ofvcrs. K. V.-A. F8rh. p. 733 (1870). 
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Genus TEITIGONIA, H. Geoffroy (in part). 

Hiat. Ins. p. 429 (1764) : Signoret, A. S. E. I?. (2 akr.) i. p. 13 (1852). 

Signoret (in I .  supra c.) reviews the history of the group, first esta- 
blished by Geoffroy, in his work describing the insects found i n  the neigh- 
bourhood of Paris, under the name Tettigmia. In 1794, Fabricins sepa- 
rated the same group in his Ent. Syst. (iv. p. 27) under the name Cicada, 
and in  his Spst. Rhyn. (1803) formed from it the genera Jasswr, Flata, 
and C'iaius. In  1811, Latreille re-established Tettigonia, and, in 1821, 
(Mag. Ent. iv.) Germar reduced it by creating the genera Bypona, 
Cmlidea, and others. In  1825, Lepelletier de St. Fargem and Audinet- 
Serville (Enc. M6th. x. p. 600) formed two divisions, Tettigonia for those 
in which the head ie rounded beyond the eyes and Proconia for those in 
which the head is conical. In  1829, Latreille (RBgne Anim. 2nd ed., 
ii, 221) separated Ciccwr from Proconia, and, in 1832, De Laporte de 
Castelneau (A. S. E. F. i, p. 222) formed Germaria and Rhaphidorhinwr. 
In 1835, Burmeister (Handb. ii, (i) p. 117) restored the Tettigonia of 
Latreille and Germar with four subdivisions, and, again in 1840, Blnn- 
chard (Hist. Nat. Ins. iii) admits divisions only. In  1843, Amyot and 
Serville (Hist. Nat.. Ins. HQm. p. 569) admit Tettigonia, Germaria, Ciccus, 
BhaphiLEorhinus, and Proconia, and add A?dacizes, Diestostemma, end 
Acqpsis. In  1850, Spinola (Tav. Sin. Modena) created Diedrocqhala 
and Wolfella, and, in the same year, Signoret created Dilobopterwr (Rev. 
Zool. ('2 s6r.) ii, p. 2841). In 1851, Fitch formed Helochara for an 
American species, and, in the same year, Walker created Propetes. 

In 1852-a, Signoret (A. S. E. F. (3 s6r.) i-iii.) keeps one genus 
and five groups, and notices some 396 species then recorded from all parts 
of the world. Stil, in 1869 (Hem. Fabr. ii, p. 59, note), includes the 
group in his subfamily Jassida and division Procmiida, preserving Ber- 
maria, Ciccus, Diestostemma, Rhaphidorhinwr, Proconia, and Tettigonia 
and adding a number of his own genera. In  1870, Still (Ofvers. K. V.- 
A. Fijrh. p. 733) b e s  the group to the dignity of a snbfamily under 
t h e  name Proconiina. In  1884, Taschenberg (Zeitech. Nat. Wiss. Halle, 
p. 431) sinks the genera and reviews the whole as one genus with snb- 
divimons running so closely the one into the other as not to afford good 
generic characters. After examining the fignres given by Signoret, this 
appears to me to be the most reasonable solution of the difficulties o m -  
neckd with the arrangement of the insects belonging to this group, 
which now number nearly five hundred. 

35. TETTIOONIA ~EMICIRCULARIS, Signoret. 

TsttigonM ssmicircdaria, Bignomt, A. 9. E. F. (3 e6r.) i, p. 343, t. 10, f. 6 (1863) 
Walker, List B. Y. S~ppt .  p. 219 (1858). 
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Head ronnded anteriorly, yellow, with two frontal trrnds united on 
the clypens, white : clypeus and rostrum black : two half moons united 
on the vertex, a median band and on each side two spots, black : prono- 
tnm transverse with two bands, anterior one narrow and sinnated, poste- 
rior broad, uniting with the first, and on each side between them a 
transverse patch, black : scntellum with a semicircular band proceeding 
from the base, black : tegmina fnscons, with a farinose, powdery sub 
stance ; lateral margins transparent : abdomen black with the sides and 
border of the segments, yellow ; exterior margin pale, bordered with 
black, anns white : feet yellow. Long 5-6 millim. 

Reported from Pondicherry. 

36. TETTIQONIA PAVO, Signoret. 

Tettigonia pao,  Bignoret, A. 8. E. F. (3 a&.) i, p. 675, t. 22, f. 4 (1863) : Wd. 
ker, List B. M. Bnppt. p. 218 (1858). 

Bluish-black : head rounded, above bluish-black, beneath yellow 
with the frons and vertex between the eyes depremed : prothorax an& 
riorly somewhat narrow, yellow, with five spots or patches, black, of 
which three ore on the anterior margin and two, corresponding to two 
on the base of the scntellum, are on the posterior margin : tegminm red, 
brown a t  the tips and exhibiting two bluish circles formed of an e d y  
removeable farinose powder, one of these circles is on the cubital disc 
near the scntellary angle and the other is a t  the tip, half in the red pad 
of the tegmen and half in the brown tip : wings brownish : abdomen 
bluish-black with the margins of the segments bcneath, yellow: d 
appendage as in T. ferruginea : feet yellow. Long 15 millims. 

Reported from Bengal. 

Cicada femginea,  Fabrioius, Ent. Syst. iv. p. 32 (1794) ; Snppt. p. 218 (1198); 
Syst. Rhyng. p. 62 (1803). 

Proconia femginea,  Walker, Lbt B.  M. iii, p. 783 (1851). 
Tettigonia apicalis, Walker, Lbt 1. c. p. 736, China. 
Tettigonia confinis, Walker, 1. c. p. 736, China. 
Tettrgonia addita, Walker, 1. c. p. 737, Java. 
Tettigonia gemina, Walker, 1. c. p. 737, Java. 
Tettigonia obscusa, Walker, 1. c. p. 738, E. India. 
Tettigonia dupler. Walker, 1. c.  p. 738, - ? 
Tettigonia reducta, Walker, 1. c.  p. 739, Hong Kong. 
Tettigonia longa, Walker, 1. c. p. 740, Philippines. 
Tettigmia immactclata, Walker, 1. o. p. 740, Qnito ? 
Teffigonia conjinis,Walkor, 1. c .  p. 745, - ? 
Tettigonia femginea,  Germar, Mag. Ent. iv. p. 69 (1821) : Siporet, Rev. Zhl. 

p. 176 (1853) ; A. S. E. F. (3 ah.) i, p. 676, t. 22, f. 5 (1853) : Walker, List B. 
Soppt. p. 218 (1868). 
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B'abricine describes this species thus :-" Head, thorax and scntel- 
lnm spotted with black : tegmina red : wings white. Of median size: 
head glancons, with band at the base of the rostrum, and dot on the 
from and vertex, dull black: thonu sub-cinereons with an anterior 
spot and two posterior spots mmmon to the scntellnm, black : scntellnm 
concolorons, with the two common spots at the baae and one towards the 
apex, dull black : tegmina femginons, a little lighter at the tips : body 
and wings black." Signoret notes that the form of the ma1 appendage 
in the ? distinguishes this specien. This is very large, deeply e w g i n -  
ate, covering a great part of the vulvar plates, more or less round on 
t h e  sides and in shape like two approximated lobes. Walker describe6 
his Meren t  species as varying from tawny to red-lead co lm,  testace- 
ons, lnteons or orange : the tips of the tegmina &I black, lurid or brown : 
posterior margine of abdominal segments and tip of abdomen, red, 
tawny, lnteons or femginons, so that the form of the anal appendage in 
t he  9 is the most steady character for distinguishing a species so e b l e  
in colonr. Body long, 14-20 millims. 

The Indian Museum possesses specimens from Sumatra, Tenasserim, 
A d t a n ,  Sikkim, and Assam. 

38. TETTIOONIA UNIPACULATA, Signoret. 

Pettigonia ~cnimaculutu, Signoret, A. 8. E. I?. (3 dr. ii. p. 26 (1854) : StH1, Of. 
Vera. K. V.-A. FBrh. p. 734 (1870). 

Tettigoniu kinbsrgi, StB1, Freg. Eng. Besa, Ine. p. 288 (1869). 

Whitish with yellow veins : head triangularly rounded in front 
with a black spot between the ocelli and on both sides, above the antenna1 
margin, near the eyes : ocelli blackish and placed in a deep groove : 
b d  band on thorax piwdnced subtriangularly in the middle and two 
basal spots on the scntellnm, black : pronotnm very convex in front, 
&might behind above the scntellnm, anteriorly transversly furrowed : 
bgmim fnscons or yellow-white with the etreaks a little brown, costal 
half, whitish hyaline: abdomen and feet yellowish white; vertex im- 
pressed on both sides. Allied to T. albida, Walker, from which it diEer6 
in its smaller size, narrower head, anteriorly more or less obtusely roundly- 
snbangulated, in wanting the median black apical spot, in the t h o l a  
being more narrowed forwards, posteriorly a little broader than the head, 
and especially by the cavities on each side in front of the eyes in which 
am inserted the ocelli (Sign., 9 Body long, 5 : broad, 1; millims. 

Reported from Philippines, Malacca, India. 

39. TETTI~ONIA BELLA, Walker. 
Tettigonia bella, Walker, List Horn. B. M. iii, p. 778 (1851) : Signoret, A. 8. E, 

F. (3 sir.) ii, p. 10, t. 1, f. 8 (1854). 
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Black, striated and spotted yellow; head as b r d  ae the thorax, 
angularly rounded in front, somewhat concave posteriorly ; vertex with 
a stripe, a band on the posterior margin and a curved stripe on each eide, 
frons and face with spots on each side and eome larger marks in the 
middle, yellow ; three pair of large contiguous luteone spots on the head 
beneath, one of these on the clypeus : thorax black, with a curved 
yellow band on each side : ecutellum black : tegmina black, with eight 
yellow patchee or spoh ; two oblique, baaal ; two sutural forming e 
patch common to the two tegmina and four marginal ; of the latter those 
on each side nearer the base, four times longer than the others, tipa lurid: 
abdomen black or purple, tawny a t  the tip beneath ; l e e  teehceonq 
anterior femora marked with black : wings brown, irridescent, p l e  gray 
towards the base. In eome cases the marke on the tegmina are oblong 
angular, more like longitudinal bande than spots (Sign., Walk.). Long 
5i-6 ; teg. 12i millims. 

Reported from N. India, Silhat. 

4.0. TETTIWNU A66AMEH818, Distant. 

Tettigonia assamensis, Distant, Ent. M. M. xvi, p. 20S (1880). 

Heed p l e  yellow, with a black fascia occupying the space between 
the ocelli ; pronoturn creamy white, the lateral margins carmine and six 
black spots situated transversely, two smallest near anterior margin and 
the four larger across the disc. Scutellnm pale yellow with three b h k  
wok, two h a 1  and one subapical : tegmina pale creamy white with s 
broad longitudinal subcostal mrmine band, commencing near the basa 
and extending to about the middle ; a black narrow oblique band nearly 
crossing the tegmina at the base and at commencement of the carmine 
band and five dark fuscona spots situated, one in centre of carmine band, 
three wide apart, longitudinally on the disc, and one at the marginal 
apex of the coriaceous portion : wings dark fuscous with the apical bor- 
ders broadly creamy white : abdomen above pitchy, underside of body 
pitchy ; legs luteous and tarsi pitchy ; face orange yellow with a large 
crescent-shaped black fascia about its centre and a small black spot 
a t  the baae : the head is rounded in front, much broader than long, and 
transversely channelled on the disc (Dktant). Body long, 13 rnillima. 

Reported from hsam.  

41. TETTIGONIA EXTREMA, Walker. 

Tettigonia ertremu, Walker, List Horn. B. M. iii, p. 761 (1851) : Signoret, A. 9. 
E. P. (3 ekr.) i, p. 663, t. 21, f. 4 (1853) : Stil, Ofvers. K. V.-A. Fcirh. p. 495 
(1862). 

Euacanthus e.clretnrur, Diatant, Soiont. Roe. 2nd Yarkand Mieeion, p. 16 (1879). 
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Pale yellow : head lnteous; vertex semicircular in front, hardly 
concave on the posterior margin, with a slight ridge on the disc which is 
mostly occupied by a black mushroom-shaped patch of which the stalk 
reeta on the posterior margin between the ocelli ; face smooth, shining, 
with a slight ridge and on each side with indistinct oblique strim : tho- 
rax with a median obconiml patch and a rounded spot on each side, also 
scntellnm and abdomen, brownish black : tegmina yellow with an elon- 
gated subtriangular blackish-brown stripe towards the interior margin 
and a similar stripe along the costa almost to the apex, gndually much 
amplified towards the apex and iBeM striped paler : wings dark brown 
(Walk., Sign.) Body long 6$ ; teg. long 13i millims. 

Reported from N. India, Murree. 

42. TETTIGONIA QUADRILINEATA, Signoret. 

Tettigonia quudrilineuta, Signoret, A. S .  E. F. (3 s6r.) i, p. 669, t. 21, f. 12, 
(1853) : Walker, Liat Horn. B. M. Snppt. p. 218 (1858). 

Head, thorax, and scntellnm yellow, with two median  stripe^ from 
the vertex to the posterior margin of the thorax, a fine line between these 
 tripes on the vertex, a stripe on the lateral borders of the thorax, and 
three spots on the scntellnm, dark brown : tegmina red with interrupted 
narrow longitudinal black lines, irregularly disposed in rows, tips pale. 
Long 12 millims. 

Beported from E. India. 

43. TETTIOONIA RUBEOMACULATA, Signoret. 

Tettigonia cardinalin, Walker (trec Fabrioins), List Horn. B. M. iii, p. 744 (1851). 
Tettigonia rubromact~lata, Signoret, A. S .  E. F. (3 s6r.) i, p. 668, t. 21, f. 11 (1853) 

Walker, Liat. 1. 0. Snppt. p. 218 (1858). 

Above deep black : head with an irregular angular black mark on 
the vertex, including a subquadrate black mark which proceeds from 
the hind border : face flat with two blackstripes which unite on the 
clypens, sides tawny ; rostrum piceous : thorax with a transverse band 
and lateral bands, red : scutellum red with two triangular spots, their 
bases resting on the anterior margin and a sagittate mark near theapices 
of those spots, black : tegmina black with a number of uninterrupted 
longitudinal red streaks, the ends of most of which on each tegmen meet 
the ends of the corresponding streaks on the other tegmen : wings with 
a metallic tinge : tip of abdomen red ; legs red, feet tawny (Sign.). 
Long with teg. 12-14 millims. 

Reported from Nephl: the Indian Museum possesees specimew 
from Sikkim and SibsBgar (Assam). 

14 
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&. TE~TIGONIA OPPORBUS, Walker. 

Tettigrmia opponms, Walker, Lint Horn. B. M. iii, p. 767 (1851) : Bignoret, A. 9. 
E. F. (3 skr.) i, p. 667, t .  21, f .  10 (1853). 

Black : head and thorax slightly convex, head bright orange, con- 
cave along the posterior margin, more convex in front, with two c h i %  
stripes and a spot between the tips of the stripes, black ; beneath pale 
yellow, twice broader than long ; face oval with a flat pale orange disc, 
a black stripe along two-thirds ef each side is nnited to a b h k  stripe on 
the clypeus, which is ridged and slightly compressed ; rostrum pale 
yellow : thorax with a broad orange band which is sometimes half inter- 
rupted on the hind border and is waved along the fore border near each 
side of which it includes a little black moss streak, also a large snbqna- 
drate orange spot whom hind border is notched on each side near the tip 
of the scutellum which is tawny ; legs pale yellow : tegmina dark grey 
with three orange stripes, costal and median united a t  the base, interior 
hardly extending beyond the middle, veins brown (Walk., Sign.). Long 
12 millims. 

Reported from N. India. 

Subfamily ACOCEPHALINA, Signoret. 

Acocephaliake, Fieber, Kat. p. 10 (1872) : Acowphal~, Pnton, Signoret, A. 8. 
E. F. (5 Jr . )  ix, p. 47 (1879). 

46. ACOCEPHALUB BTMMINEUB, Walker. 

Acocephalus etrmiwm, Walker, List Horn. B. M .  iii, p. 847 (1861) 5 8M1, Ofvera. 
K. V.-A. F6rh. p. 494 (1862) : Signoret, A. 8. E. F. (6 a&.) ix, p. 88 (1879). 

Bythoscopus straminem, Distant, Scient. Bee. 2nd Yarkand Miee. p. 18 ( l m ) .  
Bythoscopu indicatw, Walker, Lint 1. o. Snppt. p. 266 (1868). 

Pale testaceone ; head slightly rugose, a little narrower tban the 
thorax, rounded and almost semicircular in front, less sinnab behind ; 
about four times broader than long ; vertex longer in the middle than on 
the sides ; two black dots on the anterior border which forms a slight 
rim ; face h t ,  broad, punctured : thorax transversely striated : scntel- 
Inm very slightly punctured : tegmina almost colonrless, punctured 
nearly to the tips, pale testaceons towards the base : wing0 colonrlegl 
(Walker). Body long, 98 ; teg. 21 millims. 

Reported from Celebes, Java, N. China, Sind valley. 

A. S. E. F. (4 dr.) iv, p. 66 (1864) : Hem. Afrio. iv, p. 113 (1866) : Signoret, A. 
8. E. F. (5 dr.) ix, p. 24% (1879) : inclndea Qlosrocratm, Fieber (bv. Msg. Zool' 
(3 rk.) ii, p. 403, 1876). 
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clypens to the eye forming a very aoute angle, mnasve, ainuous tuwarde 
the clypens then emarginate, concave near the eye. The prothorax a 
little more than twice broader than long, finely striated transversely in 
the posterior half and with several less marked impressions anteriorly. 
Tegmina opaque with four discoidal areas of which two are anteapical, 
five apical a r m  and three in the marginal space ; a black dot occurs a t  
the tip of the claval angle. Wings hyaline with the third sector re- 
united at  the internal branch of the bifurcation of the second sector, 
then bifurcate and forming a long angular cell. Pectus and abdomen 
yellow : the latter a little deeper towards the bsee of the dorsal segments. 
8 has last segment of tho abdomen hardly longer than the preceding, 
apical margin straight ; a very small genital appendage ; genital plates 
very narrow a t  the tip almost as long as the hypopygium and pubescent 
on the sides ; the hypopygium a little broader and pubescent, the anal 
tube ie surrounded by it and extends beyond it by very little. The 9 
has the last segment twice as long as the preceding, convex a t  the snpe- 
rior margin, angular in thc middle and weakly sinnated on each side ; 
the genital appendages or valvules are more than twice as long as the 
preceding and the oviduct extends beyond them by about onethird 
(Signoret). St l l  writes :-Shining, sordid whitish-yellow ; head (eyes 
excepted) almost equally long and broad, longer by half than the thorax, 
anteriorly slightly narrowed, smoothish : tegmina opaque ; eyes fuscons. 
8 Body long 5 ; broad, hardly 2 millims : 9 ,  body long 6 ; broad, 2 
millims : St&1 gives ? long 84 ; breadth thorax 2 millims. 

Reported from China, Senegal, (Australia ?), Silhat. 

Genw THOMSONIELLA, Signoret. 
A. 8. E. 1. (5 06r.) x, p. 62 (1880). 

Separated from Eecallts, St&l, by the presence of six discoidal wee. 
ha. Body depressed : head prolonged in front, foliaceons on the ante- 
rior -rgin of the vertex, with a groove throughout its entire length, 
vertex depressed, also the frous, the lattor with the grooves andlateral 
sutures extending to the anterior border of the head : genre sinnatd, 

in the middle : the lore8 occupying the entire spaca between the 
margin of the gens and the frontal sutnro : sides of c l y p e ~  almost 
parallel, rounded at the tip, one and half times longer than broad : pm 
thorax transverse, almost broader than the head with the eyes : tegmina 
transparent hyaline with a narrow marginal limb- : rest as in Hecolw 
(Signoret) . 

48. THOMSONIELLA KIE~CHBAUMII,  S ta .  
Hecalm kirschbaumii, St&], Ofvcrs. K. V.-A. F6rh. p. 737 (1870). 
Thomsoniella kirschbaumii, Bignorot, A. 8 .  E. 1. (6 06r.) x, p. 52, t. 1, f. 44 

(1880). 
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Pale yellow, shining, with a dot at the tip of the clams and on the 
middle of the 6rat apical area, black : anterior margin of vertex blackish. 
Head a little shorter than broad between the eyes, the anterior margin 
weakly angularly ronnded and reflexed, vertex concave, ocelli in the 
groove very close to the eyes. Frons convex, almost ae long aa broad, the 
 ides much rounded : genm broad with the angle very obtusely ronnded. 
Prothorax convex anteriorly, concave behind, the lateral margins very 
slightly convex, almost parallel ; finely, transversely striated. Clypeue 
with the sides parallel, rounded at the tip. Tegmina rounded at the tips 
with four broad apical and six discoidal cells, the sixth comprising a 
small hexagonal cellnle with equal sides before the third apical cell ; there 
is also a supplementary cellule ; limbus very namw, a transverse vein 
between the two veins of the clans. Abdomen long, the laat segment ( Q ) 
twice aa long as the penultimate with the margin sinuoue, emarginate 
in the middle and furnished with a rounded median lobe ; valvules one 
half longer and the oviduct extending beyond them by a third. 9 ,  
body long, 6 ; broad, 2 millims. 

Reported from Philippines, Ceylon, India. 
Resemblee P. wallengrenii, StU,  but differs in the more ronnded 

head, in the number of discoidal cellules, and in the groove on the border 
of the head (Sign.). 

sfibemmm'~ Rev. Ent. i, p. 180 (1833) : Bnrmeister, Handb. ii, (i), p. 111 
(1836) : Amyot and Serville, Hist. Nat. Ins. H6m. p. 583 (1843) : Sthl, Hem. A.frio. 
iv, p. 108 (1866) : Fieber, Rev. Mag. Zool. (3 s6r.) iii, p. 399 (1875). 

Body oblong : head short, broadly ronnded at the apex, apica.1 mar- 
gin with a furrow : vertex flat, horizontal : face dilated, depressed at the 
base, lateral margins slightly siuuated beneath the eyes : ocelli placed 
in the furrow of the apical margin of the head at or near the eyes : thorax 
transverse, rounded anteriorly : ecntellnm a little broader than long, 
triangnhr: tegmina extending beyond the apex of the abdomen, mem- 
branous, margined a t  the apex, valvate behind the clans, with 4-5 apical 
areas : feet moderate, posterior tibise, a little compressed, very spinose 

( S W  

Selenoeephalzu, egregius, Stil, A. 8. E. F. (4 s6r.) iv, p. 66 ( 1 W )  : Signor% 
ibid. (6 dr.) x, p. 62, t. 2, f. 62 (1880). 

Light olive green, smooth; vermillion spots on the head, protho- - and scutellum, glossy. Head very lit& broader than the prothorax, 
m d e d  in front ; vertex not longer in the middle than towarb the 
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eyes, with a biarcuated band of vermillion, margin with a slight 
groove, ocelli a little distant from the eyea ; from with the nuturea 
concave, then convex at the tip, weakly impreseed in h u t .  Clppena 
one and half times longer than b r d ,  spatnliform; lores much round- 
ed ; genre broad, tip convex, a little sinuate in front of the wb 
ocular piece. Prothonu two and half time broader than long, thrica 
longer than the vertex and with a vermillion band in front which etsrting 
from the middle of the anterior margin proceeds obliquely towards the 
middle of the lateral borders where i t  ends in a round epot. Gcntellum 
broader than long with fonr round dots at  the baae, two lateral t o 4  
the transverse strie and the tip, vermillion. Tegmina hyaline golden-yel- 
low with the aide strong and vermillion up to beyond the middle, v e k  
blackish, the transverse blacker and with two latersl spots along the 
border, three at  the suture and the extremity, black. Wiuge slightly 
infnecate with a lighter space in the supplementary cellnle : body end 
feet yellow olive with deeper shades at  the baae of the abdominal aeg- 
menta : last ventral segment in 9 scarcely longer than the preceding, 
emarginate in the middle with a median lobe, the aides very oblique, 
trilobab : velvules thick, round, pubescent at  the extremity ; hairs yebw 
a t  the base, black at  the tip : oviduct blackkh jut extending beyond 
the valvnles (Sign.). 9 ,  body long, 8 millims. 

Reported from Burma. 

50. SELENOCEPHALUS CULTRATUS, Walker. 

Ledra d o b a t q ,  Walker, Li Horn. B. M. iii, p. 827 (1851). 
Ledra cultrata, Walker, 1. 0. iv, p. 1159 (1851). 
Eehocephdua cultratzur, Stil, Ofvern. K. V.-A. P6rh. p. 494 (1862). 

Testaceons, almost fnsiform ; head conical, aa broad as the thorax, 
shagreened, very slightly arched, very slightly concave along the hind 
border, with a very indistinct middle ridge, on each side of which there 
is a very shght furrow ; its length a little less than ita breadth ; eidea 
alightly angular ; fore-part of the underside with slight diverging ridgea 
which are at  right angles to the slight oblique ridges on each side of the 
face ; a piceous spot in front of each eye : ocelli near the hind border: 

. thorax very slightly convex, hardly striated transversely, indistinctly im- 
pressed on each side ; scutellum with a slight arched transverse suture 
near the tip : abdomen (MI broad as the thorax with seven slight black 
stripes : legs marked with black : tegmina pale testaceow, not pnnctw 
6d : wings colourless (Walker). Body long 10 ; t q .  14 d i m s .  

Reported from India. 

Qenm PETALOCEPHALA, Stiil. 
Stil, Ofvera. K. V.-A. Fbrh. p. 266 (1856) ; Hem. Afrio. iv, p. 109 (1866). 
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Body very oblong or a little elongate, depreseed : head clppeeted, 
f o ~ n e ,  produced anteriorly ; vertex somewhat fiattiah ; feoe beneath 
the eyes abrnptly very mnch narrowed, thence gradually, margina very 
slightly defined ; h n s  d l ,  narrow, flattish : eyee small : ocelli situate 
towards the base of the vertex, more distant from the eyes than 
from each other : thorax tranaveme, sexangular, not or only very slightly 
narrowed forwards, lateral margins acute, anterior-lateral mnch longer 
than posterior-lateral, anterior margin slightly rounded : scutellnm 
triangular, subequilateral : tegmina snbcoriaceons, pellucid, densely 
punctured, tectiform anteriorly conjointly convex, clavus very broad 
before the middle, corinm obliquely rounded at the npex, veins irregular- 
ly  anmtomoaed towards the apex, less distinct : feet somowhat short ; 
first COZBB free ; last tibim above remotely dentated. Type Petalocep?uala 
b o h n i  (SW). 

51. PETALOCEPHALA CELOROCEPHALA, Walker. 

Ledra chlomcephuZw, Walkor, Liet Horn. B. M. iii, p. 826 (1851). 
Petdocephala chlomcephala, St61, Ofvern. K .  V.-A. F6rh. p. 494 (1862). 

Testaceone, paler beneath, almost fnsiform ; head and thorax thickly 
; head flat, conical, as broad as the thorax, very slightly arch- 

ed, very slightly concave along the hind border, green in front with a 
median ridge ; its length a little more than half ite breadth ; three 
ridges beneath, the middle one tapering to the fore border, the side pair 
curved outward : thorax almost fiat, shield tinged with green on each side 
of the hind border: legs pale tcsfaceons : tegmina almoet colonrless, 
tedaceolls towards the base, brown a t  the tip, with a d l  black spot 
in each disc : wings colonrless (Walker). 8 ,  body long, 10 ; teg. 20 mil- 
lime. 

Reported from N. India. 

Genus SIVA, Spinola. 

Gen. Inn. Artr., p. 167 (1862) : 861, Hem. Uric. iv, p. 112 (1866) : Signoret, A. 
S. E. F. (5 dr.) x, p. 197 (1080). 

Body very oblong, somewhat depmeed, above elightly convex : 
head narrower than the thorax, short, rounded anteriorly or obtueely 
ronnded subangnlarly, anterior margin eomewhat acute but not folia- 
-us : vertex horizontal, fiat, about twice broader than the eyes ; h 
dilated, frons and clypeue somewhat fiat ; from longer than broad ; 
clypens sptuliform ; g e m  broad with the angle more or leee angular 
d more or less emarginate : ocelli placed at the eyes on the anhrior 
margin of the head : thorax transverse, narrowed forwards, twice 
broader than long, slightly rounded at the npex, almoet straight above 
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the scntellum, lateral margins acute : scutellnrn triangular, a little 
broader than long : tegmina barely extending beyond the tip of the 
abdomen, tip narrow, irregularly veined: feet moderate, last fernore 
compressed, last tibim very spinose. Allied to SeihocepkccrEw. 

52. Srva ~TRIQICOLLIS, Spinola. 

Biva strigicollis, Spinola, Tav. Sinot. p. 181 (1868) : Signoret, A S. E. F. (6 a&.) 
x, p. 198, t. 6, f. 64 (1880). 

Bdenocephalcur coataliu, Stil, Freg. Eng. Bern, Inn. p. 290 (1859) : A S. E. F. 
(4 &r.) iv, p. 66 (1864) 9. 

Biva costalie, St& Ofvem. K. V.-A. F6rh. p. 736 (1870) 9. 

Very pale yellow with two black spots on the tip of the vertex 
and one at the tip of each clams : head and pronotnm striated transverse- 
ly. Head narrower than the pronotum, round in front, thickened and re- 
flexed, with two small black median spots, a median line and slight tram- 
verse strim ; breadth between the eyes a littlc smaller than the eyes toge- 
ther : face transversely striated, stronger and more oblique on the sides : 
frons longer than broad, flat at the base, more convex at the tip, tha 
grooves and base of a brighter citron yellow : gens with parallel circn- 
lar streaks on the upper border which i circular, slightly sinnsb be- 
neath the eyes, the portion below the eyes and antennm, glossy : clp 
pens twice longer than broad, broadly spatnliform a t  the tip, transversely 
striated and a little carinate at the base : lores longer than broad. Pro- 
not- twice broader than long, grooved strongly and almost parallel, 
anterior border slightly convex, sidcs oblique and posterior border almost 
stmight, angles oblique : scntellum broader than long with three spaces 
bounded by the angles, those at the base almost glossy, that at the tip, 
strongly transversely strbted. Tegmina rugose, punctured, longer than 
the abdomen, veins strong : wings large, milky. Pectns yellow with 
paler spaces ; feet yellow, femora flat, posterior tibim very spiny : abdo- 
men uniform yellow. 

8 last ventral segment much larger than the penultimate but less 
broad, pubescent, almost square with the apical margin almost straight 
a little sinuate in tho middle, angles round ; covering almost entirely 
the plates of the genitalia and of half the hypopygium ; the former very 
narrow, slightly pnbescent; the latter forming two valvea ifiegnlarly 

at the tip and armed on the dim and sides with a few spiny 
hairs. 

9 k t  ventral segme~lt a little longer on the sides than the pennlti- 
-b not longer in the middle, lateral angles, acute, round a t  the tip, 
the middle concave, without sinuosities : the valmles four times longer, 
hardly pubscent, extending e little beyond the oviduct whizh ia short 
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and encloeed by the d o d  tip of the valdes,  the anal tip visible from 
below, invieible from above (Sign.). Body long, 10-11 millims, 

Reported from Philippines, Coromandel, India. 

Genus DRABEBCUS, St4l. 

Subgenus, Ofvere. Kong. Vet. Aka. Forh. p. 738 (1870) : Dabrescrs, Bignoret, 
A. 8. E. F. (6 dr.) x, p. 207 (1880). 

Ooelli remote from the eyes, almost more distant than the antennae : 
anterior tibiaj above broadly snbsdcate, superior margin of the first 
tibim distinctly dilated : formed from Sehocephalur. 

53. DRABESCUS NERVOSOPUNCTATUB, Signoret. 

Dabreacus netvosqpunctatun, Signoret, A. 8. E. F. (5 dr.) x, p. 209, t. 7, f. 78 
(1880). 

Yellow, spotted with brown : vertex very short, at least four times 
broader than long between the eyes, a little longer towards the eyes 
than in the middle ; in front a blackish patch and in the middle, a black 
median line : ocelli as dietant from the eyes as from the median line : 
frons black, very finely rugose, h o s t  a~ long as broad at  the base 
which is yellowish, but bounded on the margin itself of the head by a 
blacker line which is continued on the eyes in a lighter shade. Scrobe . 
oblique reaching the vertex at  the level of the eyes. Clypens black, 
carhate, spatnliform, rugose and with two small excavations at the tip : 
oenm yellow with a blackish spot boneath the antennae which is punc- 
tured with .yellow dots ; almost aa broad as long, with the border free, 
straight from the clypens to the external angle of the eye with a weak 
sinuosity above the anterior coxee and e stronger beneath the eyes. Bn- 
t e n m  very short, yellow, the base of the second joint aud the third joint 
black. Pronotnm nearly thrice broader than long, yellow-brown, with 
brown spots furnished with light yellow round dots ; finely striated 
transversely in all its length. Scntellnm brown, with irregular, long 03 

dots, yellow. Tegmina golden-yellow hyaline, in appearance 
rugwe, and furnished with brown veins, almost black with white dots 
regularly placed, the side brown, punctured white ; in addition a band at 
the basal third and almost the upper half, brown, lighter in the middle 
but forming deep spots on the side in a line with the transverse discoidal 
vein on the suture at the level of the tip of the clavns, in e line with the 
timuaverse veins of the apical cellnles ; extremity of the apical cellnles and 
the limbus, blackish. Wings hyaline, infnscate at the tip : pectns and feet 
yellowish brown ; baae of the spines of the posterior tibim and the' tip 
of 6he claws, blackish : abdomen yellow, with the median part of the 

15 
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doreurn broadly, a narrow median band on the venter, the tip of the last 
segment and the oviduct, black. 9 with laat eegment twice aa long m 
the preceding, weakly sinuate at the tip with a very small extension iu 
the middle (Sign.). 9 ,  body long, 10 ; broad, 3) millime. 

Reported from N. India. 

In appearance very like D. mrvoso-pwtatm, Sign., from which it 
difEera by the vertex being angular in the middle, frons longer, tegmim 
rngoee although hyaline, the rugosities very close to each other, yellow, 
whitish at  the tip and streaked with black in the hollows which they 
form, veina brown alternated with white dots, clavns with two transverse 
veinlets, one between the two veins and the other between the anal vein 
and the claval wture. Tegmina with a white, mgoee, hyaline, baed 
band ; s broad band, streaked black ; a white hyaline band ; a b d  band 
streaked with black on the anteapid areaa ; further the length of the 
apical cellulea, of a golden hyaline, yellow, glossy not rugose, the margi- 
nal border deeper i n f m t e  with a brown spot at the tip of the fourth 
external apical area. 

Vertex very short angularly ronnded in front, a little longer in the 
middle than t o d  the eyes, concam in the latter direction, convex in 
the middle, the extreme edge forming a light yellow ridge b o d e d  on 
the vertex by a black line, on the from by a black band confluent with 
the frons itself which ie black, yellowish brown at  the tip and along 
the sides ; longitudinally striated and without lateml grooves. The re- 
mainder as in D. ~ o s o p u n c t a t m ,  except that the 5! has the last ventral 
eegment strongly emarginate in the middle, sinnated on the sidea, the 
angles angularly rounded, and at this point twice as long aa the ~reced- 
ing segment, althongh in the middle it is hardly aa long. Oviduct and 
genital plates yellow, the latter a little shorter of the two (Sip.) .  
Body long, 9 : broad 3 millime. 

Reported from N. India. 

Subfamily JA~INA,  st%L 
Ofvm. K. V-A. Fbrh. (pt.) p. 799 (1870). 

Genus J~ssus,  Fabricins. 

Byst. Bhyng. p. 85 (1803) : St&, Hem. Afrio. iv. p. 119 (1868) : BpJngbea, 
Ofoer~. K. V.-A. Barh. no 8 p. 3 (1878) : Cmlidiq Germar, Burmeieter. 

Body oblong, subcylindrical ; head a little narrower than the tho- 
obtuse or very obtuse on the anterior margin : vertex horizontal, a little 



narrower than the eyes, gredually eomewhat amplified forwards ; £am 
dilated, more or less reclined, from occupying the greatest part of the 
intraocular breadth of the face, very slightly convex ; clypens produced 
and amplified at the apex, truncated : ocelli situate on the apical margin 
of the head near the eyes : thorax transverse, short, shorter than the 
ecntellnm : acntellnm hardly shorter than long, snbeqnilateral, large : 
tegmina margined at the apex, valwte behind the clavns, with five apical 
areae : feet somewhat long ; posterior tibiaj very spin- (Stiil). 

55. JAl36~8 DEPLANATUE, Sp%ngberg. 
Jnsmu d v p f d l u r ,  Bpingberg, Ofvers. K.  V.-A. FBrh. no 8, p. 23 (1879). 
f Calidio indim, Walker, Liat Hom. B. M. iii. p. 856 (1851). 
f Tettigonia jactans, Walker, 1. o. Bnppt. p. 867 (1858). 

Sordid yellowish white; vertex, face and feet weakly anbfemngi- 
nous yello-oish, .sides of from weakly cinnabar : pronotum and ecutellnm 
black-fnecons, the former with aordidly hvescent-white grcmnlee ; pec- 
tn~ and abdomen black, the former more or less spotted with h~escent ,  
segments of the latter, posteriorly, narrowly margined with sordid yel- 
low ; tegrnim sordidly hveacent white, densely spotted with fneconw ; 
c08t.l spot a little beyond the middle subtriangular, large, sordidly 
whitish hydine and a fnscone spot placed behind the preceding, both 
fnecescent at  the apex, veins more obscure, foscons, sordidly spotted 
with white : wings fnecescent. The laet aegment of the abdomen in the 
9 almost twice as long se the penultimate, slightly sinnated on both aide8 
at  the apex, median lobe somewhat produced, rounded posteriorly (Spang- 
berg). 9 ,  body long, 8 ; broad, 2) : body and tegmina long, 9 mi1lim.a. 

Reported from E. India. 

Genne THAMNOTETTIX, Zetterstedt. 
Ins. Lapp. p. 292 (1840) : 6tb1, Hem. Afrio. p. 101,132 (1866) : Soott, E. M. 'LZ. 

xii. p. 21 (1875). 

Body oval or very oblong: head vnxinble in breadth and shape, 
obtnse or very obtaae on the anterior margin : vertex horizontal: face 
dilated, reclined, slightly oonvex ; frons occupying the greatest part of 
the intraocnlar breadth of the face : ocelli placed on the anterior 
margin of the head at  or near the eyes : thorax tranrrverse : ecutellnm 
moderate or small, equal in length to the thorax or shorter: tegmina 
membrenom with 4-5 apical areae, most often ~alvate and margined at 
the apex : feet moderate, posterior tibim, very spinose (Still). 

56. THAMNOTETTIX BIPUNCTATA, Fabricins. 
Cuada 2-pmefdq Fabricins, Syet. Bhyng. p. 78 (1803). 
-mnotettw, bipunctata, Stil, Hem. Febr. ii. p. 82 (1869). 
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Yellowish green, shining, smooth : frons (except the lateral margina) 
entire lores or beneath the middle, a spot before the middle and the api- 
cal two-fifths of corium and lated spots on the pectus and abdomen, 
black, the inciaures of the abdomen greenitlh-yellow : winge infuscate. 8 ,  
body long 40 ; broad, 1; millims. 

Reported from 'I'ranqnebar. Head scarcely es broad aa the tho- 
and a little shorter very obtusely roundly snbangnlate : vertex about 
twice as broad as the eyes, hardly twice ae broad aa long, slightly im- 
pressed within the anterior margin ; face very slightly convex : thorax 
hardly more than two and half times broader than long, obtusely ronuiled 
anteriorly : tegmina rounded a t  the apex, wlvate behind the clavne 

( S W .  
Benne HYLICA, SW. 

Stu, Rane. Ent. 800. Lond. (3 dr.) i. p. 693 (1863). 

Body oblong-obovate : head acutely prodnced, face eomewhat re- 
clined : ocelli placed on the upper part of the head, near the anterior 
angles of the eyes : rostrum very short : thorax somewhat elevated 
backwards, tuberculated, anterior lateral margins long, anterior middle 
angularly produced : scntellum elevated, tuberculated : tegmins wbcoria- 
ceons, broadly membmnonsly margined at  the apex : abdomen b d e r  
than the tegmina, posterior segments acutely lobed and reflexed on both 
sides : feet somewhat short, anterior tibim above eomewhat dilated, pot+ 
hrior above spinose. Close to Tettigonia (Ha). 

57. HYLICA PARADOXA, Sm. 
Hyliea pwdma, Stil, Tram. Ent. Boo. Lon. (3 eer.) i. p. 593 (1863). 

Body oblong-obovate, blackish or fnscons-testaaeons ; faoe below the 
middle (a black spot excepted), disc or two broad stripes on the venter 
sordidly stramineeous. Var. a, feet sordidly stramineons, annnlated with 
fuscous. Var. b, feet fuscons-testaceons; femora palely banded. g , body 
long, 10 : broad, 3) millims. 

Frons produced at the baae in a short, compressed, slightly curved 
horn and furnished in the middle with two small tubercles: two posterior, 
distant tubercles on the thorax, higher than the reef, compressed : wn- 
tellum mnch elevated before the middle, furnished near the apex with 1 
a conical tubercle ; diso of the elevated part hollowed out and more com- 
pressly-elevated on both sides (StU) . 

Reported from Burma. I 
&nus PENTHIMIA, Qermar. 

Mag. Ent. iv. p. 46 (1833). 861, Hem. Afrio. i ~ .  p. 100. 107 (18f.X) : Pielm. 
Bey. Mag. Zool. (8 a&:) ii. p. 892 (1876). 
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Body oval or ovate, somewhat depressed : head obtnse, anteriorly 
rounded ; vertex somewhat sloped, slightly convex before the middle ; 
lateral mmgina of face, somewhat distinct ; frons a little convex ; cly- 
pens flat or very slightly convex : eyes modemte : ocelli placed on the 
disc of the vertex, more distant from each other than from the eyes : 
thorax transverse, a little narrowed forwards, anterior margin round : 
tegmina margined at  the apex, valvate behind the cla,m, 4-5 apical 
areas : feet moderate ; femora compressed; last tibim very spinose (Still). 

58. PENTHIYIA ORIENTALIS, Walker. 

Punthhia cwhtalis, Walker, Lint Horn. B. M. iii. p. 841 (1851). 

Deep black, oval : head and chest convex, thinly punctured : pos- 
terior border of pectna, red : tegmina thickly punctured ; tips of tegmina 
and winga brown. Body long, 7 : teg. 14f millime. A variety has the 
abdomen red on each side toward8 the tip : anterior tibim and feet most- 
ly red (Walker). 

Reported from N. India. 

69. PENTHIMIA COMPACTA, Walker. 

Psnthimia compda, Walker, List Horn. B. M. iii. p. 842 (1861). 
- Ferrnginons, short, broad : head and anterior masgin of thorax, 
black : hesd very short, nearly ae broad as the thorax, slightly concave 
posteriorly, rather more convex in front ; face convex, distinctly trans- 
versely d a t e d  ; thorax convex, minutely punctured black towards the 
fore border : tegmina piceous, ferrnginons along the posterior margin : 
wings almost colonrless (Walker). Body long, 3 : wings long, 6: millims. 

Reported from N. India. 

60. PENTHIMIA CASTANEA, Walker. 

Penthimia ccwrtama, Walker, J. L. 8. Zool. i. p. 98 (1856). 

Fernginom, smooth, shining : head black in h n t  and beneath : 
pectm black in front and with a black spot on each side behind : legs 
black ; tibim very spinose : tegmina lurid and with b h k  spote towards 
the tips (Walker), Body long, 5 ; bg. 10$ millim~. 

Reported from Malaca, Tenaeserim. 

ADDITIONS AND CORRECTIONS. - 
61. MONECPHOBA TBIMACULA, Walker. 

Mmbphora toinurcllla, Walker, Lht Horn. B. M. iii. p. 682 (1861). 

Body long, 7: : exp. teg. 18q m i l h  : reported from India. 
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62. SPHENOBHINA CONTIQUA, Walker. 
&henorhima contiguu, Walker, 1. o. p. 695 (1851). 

Body long, 8f ; tag. 182 millims: reported from N. India. 

63. SPHENORHINA INTEBM EDIA, Walker. 
Bphanoshina intermedia, Walker, Lint 1. 0. p. 695 (1861). 

Body long, 7 t  : teg. 16f millime : reported from N. India. 

66. SPHENORHINA PROXIMA, Walker. 
Sphmorhina prozitnu, Walker, Lint 1. 0. p. 696 (1861). 

Body long, 'ii : teg. 14i  millime : reported h m  N. India. 

65. SPHENOBHINA BB~CONOIDEB, Wallrer. 
Sphsno+hima brcreonoidss, Walker, 1. c. Snppt. p. 186 (1868). 

Body long, 6+ : teg. 162 millimR : reported from Bnrms. 

66. SPEENORHINA APPBOXIMANB, Walker. 
Sphemrhina approraimam, Walker, 1. 0. Snppt. p. 185 (1858). 

Body long, 6+-8i ; teg. 162 -19 millimn : reported from N. India. 

67. POOPHILUS COSTALIS, Walker. 

Ptyelua costalie, Walker, Lint Hom. B. Y. iii. p. 707 (1851) : SULI, Ofverrr. K. V.- 
A. Farh. p. 493 (1862). 

Ptyelua ccmcolor, Walker, List 1. 0. p. 715 (1861). 
Ptyelus doloeus, Walker, List 1. o. Snppt. p. 189 (1858). 
Ptyelw rotvndRtw, Bignoret, in Thorns. Arch. Ent. ii. p. 392 (1858). 
Ptyelua natalemie, Sthl, Ofvers. K. V.-A. Farh. p. 97 (1868). 
Poophilw natal&, Stal, Hem. Afrio. iv. p. 74 (1866). 

More or less weakly or obscurely ivory-grey, pubescent; tegrnins 
varied with fuscons ; frontal part of anterior margin of the head, pallid, 
with five black spots : wings colonrless, slightly infuscate a t  the apex : 
ventral disc black : tegmb nearly thrice longer than broad, apical half 
narrowed : frons and anterior feet, fuscous; apex of femora pallid (P. 
natalensis, Still). 8, long 9-10 ; broad, 3-3t millims. 

Reported from S ,  and W. Africa, Ceylon, N. India. S M  notee that 
his Ceylon example dXere from the S. African in the head being a little 
more obtuse and more rounded. 

68. CLOVIA CONIFEB, Walker. 

Ptyelue conifer, Walker, List Horn. B. M. iii. p. 711 (1851) ; J. A. S. B. lir. (2), 
p. 19 no. 38 (1885). 

Ptyelus eimulam, Walker List 1. c. p. 717 (1851). 
Ptyelus f r w h ,  f3tS1, Ofvern. K. V.-A. F6rh. p. 260 (1864): L a p 49S 

(1862). 
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Head and thorax fermginons, h t ,  very thickly and minutely pnnc- 
tnred, covered with tawny down : head short, indistinctly striped with 
brown, sin~mte along the hind border, more rounded in front, its length 

. not more than one-fourth of its breadth ; face piceoue, roughly pnnctnr- 
ed, with ten slight oblique ridges on each aide of the disc which is flat ; 
two yellow stripes along the sides unite near the front and form a cone 
and are produced along the pectne : the clypens shining, convex, fer- 
mginous, with an oblique furrow on each side ; rostrum fermginons, 
tip piceons ; pectns with a broad black band between the anterior and 
intermediate legs : abdomen fermginons, testaceone at the base : legs 
testtrceous : tegmina femginons, conical towards the tips which are 
almost pointed, nearly colonrless for half the breadth beneath the fore- 
border from the middle to the tips ; some forked brown streaks in the 
disc, a few of them communicating with an irregular cnrved brown stripe 
which extends from three-fifths of the length of the fore-border to the 
tipand is darkest at each end : wings colonrless ; veins black, tawny at  
the bese (Walker). Body long, 6) ; teg. 16) millims. 

Reported from India, Java. 

69. CLOVIA PUETCTM, Walker. 

Ptyelue pmtwm, Walker, List Horn. B. M. iii. p. 718 (1851) ; StU. Ofvers. K. 
v.-A. F6rh. p. 493 (1862) : J. A. S. B. liv. (Z), p. 19 (1885). 

Ptyelue bipmctipennie, Stbl, 1. c. p. 250 (1854) : Java. 

Pale tawny, covered with pale down : head and thorax almost flat : 
head very convex in front, with two furrows which diverge from the 
fore border and comrnnnicate with two more oblique impressions near 
the hind border ; face very convex, with a blackish disc, which hag 
about eight oblique ridges on each side ; disc of the breast, blackish : 
tegmina with a dark brown dot on the hind border near the tip ; wings 
colourless ; veins pale stramineous (Walker). Body long, 5 : teg. lI# 
millims. 

Raported from N. Bengal, Java. 

70. PTYELUS BEXVITTATUS, Walker. 

Ptyelua eeavittatus, Walker, List Horn. B. M. iii. p. 715 (1851) ; J. A. 8.  B. liv. 
(2), p. 19 (1885). 

Yellow, shining : head and chest k t ,  minutely punctured, adorned 
with six black stripes : head concave along the hind border, almost coni- 
cal in front ; its length less than half its brendth ; face very convex 
with indistinct ridges on each side, black towards the clypens which 
ah0 b l~ck  : disc of the pectns mostly black : abdomen piceous : a short 
d o d  stripe, hind borders of the segments, and ovidnot, tawny : legs 



yellow ; tips of the hind tibim and of the hind feet, piceons : tegmina 
brown, narrow, with two very large white spots on the fore bor- 
der, with two indistinct whitish marks near the base, and with two more 
along the hind border : wings colourless ; veins tawny, pale yellow to- 
wards the baae (Walker). Body long, 5 ; teg. 12) millimn. 

Reported from N. India. 

71. PTYELUS SUBFASCIATUB, Walker. 

Ptyelue eubfaseiatus, Weker, Liat Hom. B. 116. iii. p. 724 (U1) ; J. A. 8. Ben. 
liv. (2), p. 19 (1885). 

Pale tawny, shining, very finely punctured : head above luteone, 
slightly concave along the hind border, very convex in front ; face very 
convex, piceom towards the clypem which is also piceone ; ridges on each 
side very alight : thorax with six brown stripes ; a brown spot on each 
aide by the base of the Bgmina : disc of the pectna, black : abdomen 
piceone, pale tawny at  the base : tips of the hind tibim, black : teg- 
mina brown with a tawny spot on each side at the base and with t.wo 
white bands, the first not reaching the hind border, the second inter- 
rupted in the middle : wings colonrless, veins tawny (Walker). Body 
long, 3) : teg. 84 millims. 

.Reported from N. India. 

a 72. UROPHOBA HARDWICKII, Gray. 

Urophora hardzoickii, (fray, Gri5th1a ed. Animal kingdom, Ins. ii. p. 281, t. 90, 
f. 8 ; t. 138, f. 6 a-d. (1832) : Walker, Liat Horn. B. M. iu. p. 645 (1861). 

The charactera of the genus and species are given thus by Gray :- 
" the thorax produced over the head ; the posterier legs simple and with 
the ovipositor forming a long tube ; fnlvous with the tegmina spotted 
between the veins with brown ; the l e g  and ovipositor obscure" : near 
athalion, Latr. Body long, 18; ovipositor long, 13 millime. 

Reported from Nepal : the Indian Museum poesesses specimens 
from Sikkim, heam. 

Journal, 1%. (2) No. 3 for 1884, p. 219 No. 26, H. trasttersa, Wal- 
ker is the same as amam dives, West l. c. p. 221, No. 34. 

1. c. p. 2'24, D. lateral.ia, Walker, No. 41 is the same as D. cribm~, 
Walker, No. 43. 

I. c. p. 225, D. imnuccula, Walker, No. 52 is the same aa D. manri- 
fera, Linn, NO. 39. 

1. c. p. 229, omit C. eubtinota, Walker, No. 70 : Walker's locality i - 
incorrect. . 

1. c. p. 229. C. a m ,  Walker, 'No. 71 in included in C. rf+ 

Walker, List i. p. 206. 
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1. c. p. 230. Cicad& mchitta, Walker, No. 73 ie a TIBICEN. 
1. C. p. 230. Cicada zantes, Walker, NO. 75 is a CICADATBA. 
1. C. p. 231, Fidicina operculata, No. 81 is the same as Fidicina Bubo, 

Walker, List, p. 82 and is a CBYPTOTYMPANA. 
1. c. p. 231. F'idieina cornus, Walker, No. 8-2 is a CRYPTOTYXPANA. 
1. c. p. 25'2. T. apicalis, G e r m ,  No. 14 includes also Cicada semi- 

uncta, Walker, List, i. p. 142. 
1. c. p. 232. M. illuetrata, Am. & Sen.  No. 85 and M. vecta, Walker, 

No. 86 am the same as M. conica, Oermar. 
1. c. 233. M. qqwdrlnz.acula, Walker, No. 93 is a CICAD.ATRA. 
1. c. p. 233. M. terpsiclrore, Walker, No. 94 is a DUNDUBIA. 
Journal liv. (2) No. 1 for 1885, p. 19. P. qwIn'dens, Walker, No. 

39 includes ae a variety Chis guttifer, Walker, 1. C. p. 20, NO. 44 and 
a CLOVIA. 

X.-Descriptions of some tw Indian Rhopalocera. 
By LIONEL DE NICE*VILLE. 

[Received, Feby. 7th-Read, Meroh 4th, 1885.1 

(With Plate 11.) 

SYMBBENTHU BILANA, n. ep., PI. 11, Fig. 9, 8 .  
8 .  UPPEESIDE black, fmming with a very regular streak from the 

base to beyond the cell extending slightly below the median but not 
touching the aubcostal nervnre, a snbapicel irregular streak not qnih 
reaching to the costa or the outer margin, beyond which ia a c-ed 
narrow lnnular line; a broad band placed obliquely from the second 
median n e r d e  to the inner mergin. Hindwing with a broad disc81 
band, a submarginal one lese than half the width of the diecal band be- 
coming attannated anteriorly, an obeolete (hardly Weable) very fine 
marginal line ; all these msr'kinga bright o~hreone paler in the middle. 
UNDEESIDB with the markings aa above but glossy opaline white, the 
black ground-colour replaced by prominent black and yellow tesselations. 
H i d i n g  with a d i d  series of five imperfect somewhat cone-shaped 
-lli of moderate size, the three nearest the anal angle centred with 
bfiant metaUic blne ; three lunulea of that colour at  the anal angle. 
Both with the margin black, a s u b m ~ r g i d  fine line defined with 
yellow on both sides. 

9 .  Larger, the f~rmuing broader, the outer margin evenly mrved. 
&kinge throughout paler, except the blne ones on the underaide of the 

16 
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bindwing, which are larger and more prominent. The subapical etreaL 
on the npperside of the forewing tonching tbe caeta, and a amall m w  
epot just within it. 

Erpan~e  d 2.1, ? 2.3. 
HAB. Bnxa, Bhuten (Moti Ram), Si& (Otto MGIler). 
Near to S. n!phanda, Moore, which a h  occnrs in Sikkim, but may 

be a t  once distinguished from that species by the ochreous bands on the 
npperside being much wider, and on the underside much paler ah. 
The five cone-shaped imperfect ocelli are l e a  than half the am of t h m  
of S. niphanda, and the centres of three of them and the anal Innulea 
sre pure cerulean blue instead of green. 

NACADUBA HAMPSONII, n. sp., PI. IT, Fig. 13, 8.  

8 . UPPERSIDE deep violet-purple, the outer margine of both w h g  
narrowly black. UNDERSIDE pale brown, tinged with ochreous on the 
inner margin extending into the disc of the forewing, which wing bema 
the following blackish markings outwardly defined with white :--. 
quadrate spot across the middle of the cell with a small spot above it on 
the costa, a similar but larger one closing the cell, a discal cnrved chain 
of six spots (which is shifted inwards a t  the penultimate spot from the 
inner margin), and a submarginal series of lunnlee. Hindwing marked 
with some indistinct spots a t  the base, then four subbrtssl ones extending 
across the wing, one closing the cell, and a much cnrved and irregular 
discal series. Submarginal lnnnles as in forewing but bertring three 
black spots towards the anal angle, the outermost one large and p m  
minent, the others small. NO tail. The usual anteciliary black line; 
cilia pale brown, on the hindwing marked with dark brown a t  the en& 
of the nervnles. 

E.cpanse 1.15 inches. 
HAB. Ootacamnnd, Nilgiri Hills, South In&. In mu. G. F. 

Hampson and L. de NicBville. 
Nearest to the tailless N. dam, de N., which also occnm a t  OotacIL. 

mund, but differing on the npperside in being of a different colonr (deep 
violet-purple instead of light bluish-purple), and on the underside in 
having the markings throughout darker and more conspicuous, and the 
ground-colour also darker. The forewing k abo narrower end mom 
produced a t  the apex. 

CATAPBCILMA BUBASES, Hewitson, PI. 11, Figs. 11, 6. & 1, 9 .  

Hypochrrjsops bubasee, Hewiteon, Ent. Month. Mag., vol. rii, p. 38 0875). 

8 .  UPPERSIDE smoky purplish-black, obs~urely shot with purple in 
some lights, the cilia black& marked with white towards the a d  angh 
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of the forewing and throughout the hindwing. Two very fine silvery 
lines on the margin a t  the anal angle. Tails black tipped with white. 
UNDERSIDR black, densely and evenly striated with chrome-yellow, and 
with scattered greenish-silvery metallic spots and streaks, which form a 
marginal series on both wings. 

9 .  UPPEEBIDE, fortdng pale blne, with the costa, the apex widely, 
and the outer margin blackish. Hindzoing with all but the outer margin, 
which is blackish, pale blne. Towards the anal angle there is &st a 
fine pale blne line, then a yellow one defined on both sides by a black 
one, and then another pak blue line. UNDEB~IDR 8s in the male. 

Ezpanee 8 P 1.25 inches. 
HAB. Sikkim (Otto Mollm), Malacca (Hewitson). 
This is only the second known species of the genns recorded from 

India; the first (0. ekgane, Dmce) has a very wide range, occurring 
in Borneo (whence it wat~ described), the Malay peninsula, Cachan 
(Wood-Yason), Ceylon, Cannanore, S. India major- General Macleod) ; 
Oriasa (W. 0. Taylor), and Sikkim (Otto Moller). 

Hewitson's description of 0. btcbases is very meagre ; a comparison 
of his Malaccan female type with Sikkim specimens may disclose specific 
differences. 

SATADEA sIaoLr, n. sp., P1.11, Figs. 8, 1 & 7, 9 .  

8. UPPERSIDE very dark shining pnrple, with a somewhat broad 
black margin. Forewing with a distinct black discocellular mark. 
UNDEBEIDE, forewing brown, paler towards the inner margin, widely 
washed a t  the apex with pale violet, and bearing the following dark brown 
gpote with pale margins :-a circular one towards the base of the cell, 
large oval one just beyond its middle, and a quadrate one closing it, above 
the last a small spot on the costa, one filling the base of the interspace 
between the first and second median nervnles, and a large one below 
and within' the latter reaching the submedian nervnre ; a discal chain 
of seven spots, broken and inclined inwards a t  the fifth spot, a sub- 
marginal lnnular band not reaching the apex, the margin dark brown. 
Hindwing pale brown, all but the bands and spots powdered with pale 
violet-whitish, giving it an unusual and peculiar appearance. The spok 
and bands arranged as in other species of this group, somewhat indistinct. 
The anal lobe rfous-brown (not black as in many species); in one 
specimen a few metallic-green scales above and beyond it. Tail of 
moderate length, pale brown, tipped with white. 

9. UPPERSIDE, forewing with a large patch of bluish-violet in the 
; hindwing with some traces of this colonr in the cell and just, 
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below it. UNDERSIDE with the ground-colonr and peler 
throughout than in the male. 

Expanse 6 1.8, 9 1-8 to 2'0 inches. 
HAB. Sikkim. 
Near to Sutadra bupota, Hewitson, many specimens of both B~X- 

of which species, also from Sikkim, are now before me. 8. cringlo d may 
be distinguished a t  once from that species by the much narrower and 
more produced forewing, by the colonr of the npperside being of a much 
darker shade of purple, and both sexes by the violet-whitish powdering 
of the hindwing on the underside. Allied also to 8. silltetensis, Hewib 
son, a female specimen of which from the typical locality is in the 
Indian Museum, Calcutta. On the npperside of the latter the violet- 
blue colonr is far more extensive and lighter in shade, the ~ d e r s i d e  is 
aho uniform bright brown throughout, not powdered with violet-white 
aa in 19. singla. 

PLASTINGIA N O ~ Y I ,  n. ep., PI. 11, Fig. 15, 8 .  

8 .  UPPEESIDE b h k .  For-ng with a fnsiform chrome-yellow 
streak on the costs from the base to nearly half the length of the wing, 
(I similarly-colonred streak placed below the medimn nervnre and divided 
by the submedian into two unequal pa*, the lower portion the smaller, 
extending to rather more than half the inner margin of the wing from the 
h e ;  and with two or three subapical conjoined increasing spots, two 
lengthened spots a t  the end of the cell placed one above the other, the 
upper one the s d e r ,  a triangular spot towards the base of the ~econd 
median intempace, a much larger one towards the base of the first, all  =mi- 
transparent yellowish-white. Hindwing with a chrome-yellow patch placed 
in the middle of the diec just beyond the cell, and divided by the black 
nervnles. UNDERSIDE, forming black, the costa m w l y ,  the apex very 
widely, and a patch placed in the middle of the. submedian interspace 
chrome-yellow. The semi-transparent spots as above. Five rounded 
small black spots placed in an outwardly-angled subapical series. H i d  
wing chrome-yellow ; the margin increasingly to the anal angle, then 
decreasingly up the abdominal margin black. A s n b b l  spot, another at 
the end of the cell, a series of eight spots placed ronnd the cell, all black. 
Antennae black, the club yellow. Thorax and base of abdomen abore 
clothed with long greenish-ochreous hrrirs, the rest of the abdomen blPct 
ringed with yellow, the thorax and lege beneath chrome- ello ow. 

Expanse 1.6 inches. 
HAB. . SikSrim (0th Holler and Dr. T. 0. Jerdun). In ooll. Colonel 

A. M. b n g ,  collected by Dr. T. C. Jerdon. 
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Belonga to the same p u p  as the Hesperia cnllinetlra of Felder 
( ? = Heaperia labia, Hewitson), but is quite distinct. 

EIALPE SITALA, n. sp., P1. 11, Fig. 5, 8 .  

8. UPPERSIDE, fwewi7tg dsrk brown; two minute conjoined sub- 
apical dots, two well-sepamhd spots placed obliquely near the end of the 
cell, and two similar ones on the disc, semi-diaphanous ochreous-white. 
The usual sexual mark, somewhat indistinct. Cilia ochreom, dusky a t  
the ends of the nervules. Hindwing dark brown, with a patch of ochre- 
ous hairs in the middte of the wing ; cilia ochreom. UNDERSIDE, fore- 
wing dark brown, the costa and apex widely fernginone-ochreous ; the 
spots ae above. Hidwing fenuginom-ochreom ; two conspicuous white 
dote placed in the median interspaces, two indistinct ochreous spots 
ploced close together between the innermost of the two spots and the 
anal angle. Antenna dusky above, the club and npper portion of the 
ahaft below femginous. 

Expame 1.5 inches. 
HAB. Ootctcamuud, S. India (U. F. Ha"crpeon). 

HALPE KUMAEA, n. sp., P1. IT, Fig. 10, 8 .  

8. UPPEESIDE deep bronzey-brown. Fweeoing with five small e q d -  
eized ochreous spots, viz., two conjoined snbapical, one a t  the upper and 
outer angle of the cell, and two on the disc. Hindzuing unmarked. 
UNDRR~IDB with the costa and apex diminishing towards the inner angle 
of the forewing and the entire hindwing clothed with deep ochreom 
scales ; the spots of the forewing aa above but larger. An anteciliary 
black line; cilia ochreons, dnsky a t  the end of the nervnles in the 
forewing. Antenm dnsky above, the club and npper portion of the shaft 
bright ochreous. The sexual mark on the upperside of the forewing 
indistinct. 

Expanse 1.4 inches. 
HAB. Sikkin~ (Otto Holler). 
Allied to Halpe separata, Moore, a female epecimen of which from 

Sikkim is before me. Differs from that species in having only two 
snbapical spots, the spot in the cell not transverse, and the posterior 
border of the forewing on the underside dark brown, not yellow. 

I~OTEINON PANDITA, n. sp., P1. 11, Fig. 14, 8 .  

8 .  UPPEESIDE brown, sparsely clothed with ochreons scales. Fore- 
wing with a quadrate transverse spot a t  the end of the cell, three con- 
joined snbap id  ones, and two similar discal ones, semi-diaphanom 
ochreous. Cilicr ochreous. Hsimbimg immacnlate. UNDERSIDE brown, 
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forewing with the apex widely and the comb and the entire hiidwing 
fernginom-ochreous. For-ng with the spots as above. Hindwinq 
with a very indietinct small black spot a t  the end of the cell, a n d a  
discal series of similar short streaks between the nervnles. Oilk ochre- 
om. Antenna black, the tip of the club, and the upper portion of the 
shaft below the club fernginons. 

Expame 1.2 inches. 
HAB. Sikldm (Otto Moller). 

I ~ O T E I N O N  FLAVIPENNIB, n. ap., PI. IL @. 4, 9 .  

8 and 9 .  UPPERSIDE brown, glossed with purple on the outer sree 
of the forewing, the hindwing bearing a patch of long ochreow hairs in 
the middle of the disc and on the abdominal margin. Forewing with the 
following white semi-transparent spots :-a small round one in the 
middle of the upper discoidal interspace ; two a t  the end of the cell, one 
above the other, the lower twice the size of the upper ; a large spot in  
the intempace below and a small one placed in the second median inter- 
space near its b e .  UNDE~SIDE with the costa and apex widely and the 
entire hindwing fernginom-ochreous glossed and marbled with purple, 
the disc of the forewing dark brown, the i ~ e r  margin paler. F o r m i n g  
with the spots as above ; hindwing with a dark-brown spot in the cell 
and a series of five or six similar spots placed around the cell. Cdia 
cinereom, dark brown a t  the end of the nervules. Antenna black, 
snnnlated with pale ochreous beneath, the club, all except the extreme 
tip, pale ochreons beneath. 

Ezpanse 1.3 to 1.4 inches. 
HAB. Buxa, Bhutan (Moti Ram), Sikkim (Otto Moller), and Sonth 

And~man Island (A. de Roepstorff). 

TEANAO~ JHORA, n. sp., PI. IT, Fig. 12, 8. 

8 .  UPPERSIDE dark brown ; cilia whitish marked with brown a t  the 
ends of the nervules. Forewing with a discal curved series of about six 
pale doh. Hindwing unmarked. UNDERSIDE dark brown, the costa and 
the apex of the forewing and the entire hindwing greenish-ochreous. 
Form'7~g with the discal seriee of spots aa above, and an indistinct 
marginal lunnlar series. Hindwing with a very irregular discal mriea 
of spots and an obscure marginal series. 

Expanae -93 to 1.05 inches. 
HAB. Sikkim (Otto JIiller and de Nic6ville). 
Nearest to T. stign~uta, Moore (Pl. 11, Fig. 2, 8 ,  from Mwnri), 

which occurs commonly in Sikkim with it, and ie the only species of the 
genus hitherto described which is furnished with a male sexnal mark on 
the upperside of the forewing. 



THANAO~ KALI, n. sp., PI. 11, Fig. 3, 8 .  

8 .  UPPERSIDE deep purplish-black, the cinereous. UNDEE~IDE 
slightly paler. Fm-ng with a discal outwardly-angled series of eight 
pale violet-white dots, an even somewhat larger marginal lnnular series. 
Bindwing with a disal irregular series of pale violet-white spots, within 
which are some obscure pale markings ; a marginal series as in the fore- 
wing. Cilia cinereous, marked with dark brown at the en& of the 
nervnles. 

Expanse 1.15 inches. 
HAB. Sikkim (Otto W6ller and de Nickuille). 
This is a very distinct species. 

P L E S I O N E ~  NIQBICAN~, n. sp., PI. 11, Fig. 6, 0 .  

8 and 9 .  UP$EBSIDE swarthy, slightly sprinkled with ochreone 
scales on the basal half of the forewing. Forewing with an oblique semi- 
diaphanous pure white band across the disc composed of three conjoined 
ispots, the middle one at the base of the interspace between the first and 
second median n e d e s  the smallest, elongated, and projecting beyond 
the outer margin of the other two spots; a small s i m b  spot placed 
below the lower outer angle of the third spot, and an opaque spot placed 
above the uppermost spot not quite reaching the costa; and with s 
recurved series of from three to five dots before the apex. Hidwing with 
the basal and abdominal areas sparsely clothed with long ochreous haira. 
UXDEBSIDE, forewing above, but the lowest spot of the discal band 
mnch larger, its inner margin straight, its outer margin blurred. H i d  
wing with an indistinct ochreous spot at the end of cell, and submarginal 
aeries of similar spota, the two towards the anal angle rather more dia- 
tinct than the others. The base and abdominal area somewhat ochreous. 
Cs'lia dusky on the forewing excepting a small portion towards the inner 
angle which is ochreous ; dusky also on the hindwing, with three ochreone 
spots below the outer angle, and one towards the anal angle. Antenna, 
blackish, the underside of the club and a small portion of adjoining shaft 
pure white. 

Ezpanse 1.7 inches. 
HAB. Sikkim (Otto Moller), Buxa, Bhutan W o t i  h m ) .  

Fig. 1 Oatapcilmu bubases, Hewitson, 9 .  
,, 2 T h a w  stigmata, Moore, 8 .  
,, 3 1, k d i ,  8 ,  n. ep. 
,, 4 Isoteinm j t a v ~ w ,  9 ,  n. ep. 
,, 6 H d p  s i t d a ,  a, n. np. 
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Fig. 6 Plsdoneura nigriux~, 0 ,  n. ep. 
,, 7 Batculra sing14 9 ,  n. ep. 
,, 8 ,, r, 8 ,  n- q. 
,, 9 Symbrenthia silana, d ,  n. ep. 
,, 10 Halps kunram, 8 ,  n. ep. 
,, 11 C d a p d m a  bubauu, Hewitmu, 8 .  
,, 12 Thams jhora, 8 ,  n. sp. 
,, 13 Naeaduba hampsaii, 8 ,  n. sp. 
,, 14 Isotcina pandita, 8 ,  n. sp. 
,, 16 P h t i n g M  nohi, 8 ,  n. ep. 
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XI.-" l'he 8 d h  of no Chmnd ".-By C-nder ~LFBED CABPENTLO, 
R. N., in c h g e  of Marine Suwy of India. Cmnmunicoted by the 
NATURAL HIBTOBY SECRETARY. 

The Bay of Bengal, the entrance to which between Ceylon and the 
Nicobar Islanda haa a depth of some 2000 fathoms, @mUy shoale 
northward to the 19th parallel of latitude, where it haa a depth of about 
1400 fathoms. In the next 60 milea northward, the heed of the Bsy 
ah& rapidly, aa might be expected when it is entered by such rivere 
as the Ganges and the Brahmapntra. 

The particles of mud discharged by a river debouching through a 
fht delta are very minute and are held in suspension for days. It is 
these which slowly settling form here a bank of olive-colonred mud and 
grey send. If we now look at  a chart of the Bay of B e n d  and examine 
the mouths of this great delta and the shoals formed off them, we shall 
notice with surprise that the direction of eveq channel throngh these 
ah& is such ae to tend to throw the ebbing wetere towards the 
region called the Swatch. This is especially noticeable in Chart 829 
C O C O A  to Bassien river. 

Presuming then that thh tendency ie sctually followed by the 
ebbing water, the rewlt is a number of whirls and eddies jmt in that 
locality, the poeition of the Swatch being central with regard to the 
deltaic month. 

The condition necessary to admit of mud in wepension settling to 
the bottom is perfect quiescence of the supporting medium. This 
never occuns here during the ebb tides. During the flood, which only laeta 
5 h o w  againat 7 h o w '  ebb, the water ia only muddy for the firat hour, 
while the outflow partly returns ; the green ocean water then comes in 
avrying little or nothing in mapemion. In this region, then, we have 
only one hour's settle of mud against 6 h o w  or 7 honra over the adjoin- 
ing banh. Dnring the c o m e  of agestbe banb on either eide have 
grown maward and their southern face falls abruptly into deep water. 
But in the Swatch the banb  have never been able to meet and the 
depth atill remains considerable. 

Thie submarine ravine is 1800 feet deep at 15 miles from the flat 
mangrove islands of the delta, whilst a t  that dietance off shore the 
benlr on each side of the Swatch is only 100 feet below water. 

The ' Investigator' in the Spring of thie year, 1885, re-sounded the 
whole benk of soundings from False Point to the Mutla river entrance. 
Compered with the surveys of some forty yeare ago there has been 



remarkably little change, but close off the Rivera Hnghly and Muth 
the brrnLa have extended eonthward over a mile. 

When the 'Investigator' trawled in the Swatch last March the 
bottom mud was foand to be exceedingly aaft, and consistad of a dark 
green ooze largely mixed with ahella of ptempods. Life here wae am- 
pratively scarce, only some annelid w o r n  in muddy tubem and some 
bivalve eheh being found in the deeper portions, though a t  the eidea, 
on the sloping benh, seveml fish, K m r u s  and small sharks, and actme 
ehrimp and eeversl other epeciea of Crnetacea were found. The month 
of the Swatch rims somewhat rapidly from about 900 to 600 fathom 
with a bottom temperature of 43.O7 Fahrenheit. Thia is a littie above 
the average of open seas at corresponding depthe, but, considering that 
it ia in Let. 20' N. and that the water hes presumably come from the 
Antarctic Ocean, the d 8 m n c e  is intelligible. The depth of 600 soon 
decreases to 450 fathome, at which depth a channel runs nearly np to 
the head of the Swetch and carries the cold water northward, for st 
100 hthome at  the head the temperature w a ~  ee low ae 56' tboqh 
the d a c e  at the mme time shewed 81°. 

The temperetare at  the bottom between the Andamam and %Ion 
in 2100 fathome is only 3X07 Fahrt. corrected, this being in Lat. 80 R. 
There is probably a deep valley trending up the west centre of the Bay 
of Bengel, and the ' Invesfi tor  ' will annually add to our information 
of its codgumtion. The position of the Swatch would be about in the 
continmtion of thia valley, which is the main line of d e m h  between 
India and Burma, its northern extension being now filled with deltmia 
depoaittl. Although the h l  p ~ d  of the Swatch is of these some 
deposite, snd so of cmpamtively recent formation, the f e a h  is in r 
great megeare .due to the 00nflict of the ~ a m e  termstrial mtem, to tihe 
.eroeive ection of whioh in bygohe timm the rack-valley itdf maet be 
in part attributed. 
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XII.-Notea on InrEian Rhynchota. No. 41.-By E. T. ATKINSON, B. A. 

Family F o ~ a o s m ~ ,  Leach. 

Edin. Ency. ix (1817) ; Westwood, Mod. Clean. Inn. ii, p. 427 (1810) ; Fieber, 
Verh. 2001.-Bot. Gens. Wien, xvi, p. 497 (1866) :-Pulgorellm, Latr. Gen. iii, p. 163 
(1801); spinoh, A. 8. E. F. (1 dr.) viii, p. 133, 202 (1839) :-Fulgofina, Bnrm., 
Handb. Ent. ii (i) p. 102, 142 (1836) :-Fulgodu, Sal ,  Hem. Afrio. iv, p. 128 (1866). 

Two ocelli, rarely three or none, one on each gem ; third, when pre- 
eent, placed on the apex of the frons : gem reflexed, very often eeparated 
from the fro118 by a ridge : tegmina at the b e  with a tegnh, which ie 
seldom wanting, hidden : anterior coxm inserted near the sides of the 
body, very often elongate ; laet pair, transveree, contignone, extended to 
the lateral margins of the body (Staz). 

Subfamily F a a o s m ~ ,  SM.  
FuZgotidca, Am. & Sew., Hist. Net. Ins. HQm. p. 488 (1843). Pulgoridu, Stbl, 

Hem. Afrio. iv, p. 129 (lSgS), Btettin Ent. Zeit. xxxi, p. 256, 282 (1870) ; Fulgorina, 
861, Ofvere. K. V.-A., Farh. p. 741 (1870). 

Anal area of winge reticulated ; the ridge separating the frona from 
the gem is continued in the aides of the clypem (StdZ). 

lklgora, StU, Hem. Afric. iv, p. 133 (I=) ; Hotinua, Am. & Sen-., Uiat. Nnt. 
Ins. Hkm. p. 490 (1843) : Walker, Liat Horn. B. A€. ii, p. 26% (1851). 

17 
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Vertex mnch broader than the eyea : head fnrniahed with a long 
procese, rounded or wbtetragonal: gem trnnmted before the eyea: 
frons slightly einnated at  the apex, fnmiahed with 2 - 3  longitndid 
ridges : feet slender : acntellum slightly carhated ; cephalic proceas more 
or less curved (StAl) .  

A. Section with (when dead) orange wings. 

Cicada eandslario, Linn., Aota Holm. p. 63, t. I, f. 6, 6 (1746) : h l  wm 
Bomnhof, Inn. Belaat. 2, Gryll. p. 189, t. 30 (1749) ; Sdzer, Ins. t. 10, f. 62 (1161). 

Latemaria candelatia, Linn. M a .  Lud. Ulr. p. 153 (1764). 
Fulgora candelaria, Linn. Spnt. Nat. i (2) p. 70 (1766) ; De Qk, Cigals chi- 

noise we- lanternc ,  Im. iii, p. 197 (1773) ; Fabricia, Synt. Ent., p. 673 (1776) ; Spec 
Ins. ii, p. 313 (1781) ; Gmelin, ed. Syat. Nat. i (4) p. 2089 (1782) ; Febr. Ment. Inr 
ii, p. 260 (1787) ; Ent. Spt. iv, p. 2 (1798) ; Syat. Bhyng, p. 2 (1808) ; Olivier, 
Eno. MBth. vi, pp. 668, 693, t. 109, f. 8 (1790) : Stall, Cigalee, (Cigale Chinoies), p. 44, 
t .  10, f. 46 A. (1788) : Btumeiater, Handb. Ent. ii (i) p. 168 (1835) : Weetwood in 
Donomm's Inseots China, t. 14, (1842) ; Trans. Linn. Soo. XVIII, p. 138 (1811) : 
Bhchard, Hint. Nat. Im. Hkm; t. 18, f. 1 (1840-41) ; Butler, P. Z. 9. p. 97 (1874). 

nata uad&wia, Germar, Mag. iii, p. 189 (1818). 
Py+ops d e l a z i o ,  Spinoh, A. 8. E. P. viii, p. 288 (1839). 
Hothua candehriua, Am. &8erv., Hiat. Net. Ins. H6m. p. 090 (1843) ; Walker, 

List. Horn. B. Y. ii, p. 266 (1851). 

Head produced in a horn, ae long ea the body, aubnlate, ascending, 
obtnse, somewhat compressed, euhngnlate, red, qrinkled with milk- 
white spots : eyee wbglobose, a globose pellucid dot beneath the eyes : 
antennm beneath the eye, very short, two-'jointed, lower joint cylindrid, 
upper snbglobose, fuscoua, ending in a very small eeta : thorax tegtaceons, 
like the three-cornered scutellnm ; abdomen, above fnlvons, beneath black, 
with luteone margins : tegmina fuacons, reticulated green and adorned 
with various lnteoua spots margined with whitkh of which the tirat 
band is transverse and the second cruciform, the rest round : winge 
Inteous, broadly black t o w a d  the apex : feet flavescent, first and second 
tibiae black, third denticnlate (Linn. M, L. U.). Long 410-4 ; cephalic 
process 15-20 millime. 

Reported from China, Cambodia, India. The Indian Museum pos- 
Besees specimene from Sikkim, Asam. The next three appear to be little 
more than local varieties of F. cund-daria. 

2. FULGOBA B R E V I ~ ~ ~ T R I E ,  Butler. 

Fdgwa breviroab*is, Butler, Proo. Zool. 800. p. 97, 1 t. rp, f. 1, (1874). 

Closely allied to F. caMcndelaria; tegmina black, with the veine 
end apota bright ochraceous, disposed an in F. ciamielaria ; w i n e  onmge- 
ochreous, the apical third black ; cephalic p m s e  short, curved, ascend- 



ing, testaceone with paler spota : prothonrx much compressed in front, 
with a central longitudinal ridge and two strongly impressed black 
punctures, testaceom, with a black lateral patch ; the rest of the body, 
lnteom above, mesothorax macnlated with black ; abdomen below black. 
the margins of the segments testaceons ; l e e  pitchy ; the cox= and the 
femora of the laet pair, dirty teetaceons (Butler). Body long with ce- 
phalic process 29-30 ; cephalic procese 13 and exp. teg. 63 millime. 

Reported from India, Penang : the Indian Mneenm possesses a spe- 
cimen from Sikkim (?). 

8. Frnaort~ VIRIDIRO8TEI8, Westwood. 
Pulgwa (Hotina) viridirostrie, Westwood, Cab. Or. Ent. p. 8, t. 3, f. 4, (1848). 
Hotinus mriditosttis, Walker, Cat. Horn. B. M. ii, p. 266 (1861). 
l W g o m  z+tidirostris, Bntler, P. Z. 8. p. 98 (1874). 

Cephalicprocess about half as long again aa the thorax with tho 
apex turned up and acnminate, of a dark green colonr with white ire- 
1.8tions; body fulvoaa, the thorax spotted with black; feet black with the 
four anterior femora pitchy and the two hind femora, fnlvons : tegmim 
and wings marked as in F. cande1a1-ia (Weatw.). Body with cephalio 
process long, 32-38 ; exp. teg. 63-16 millime. 

Reported from Ansam : the Indian Mneeum poeeesees specimens 
from SibsBgar (Assam) and Sikkim, the latter, as a rule, smaller with the 
cephalic process of a lighter green and the white irromtione thereon 
hardly visible. 

4. F o ~ a o ~ h  BPINOLB, Westwood. 
l h d g o r a  (pv'op) sphol~~, Westwood, A. 16. N. H., u, p. 118 (1843). 
F u l g m  (270th~~)  spholo, Westwood, Cab. Or. Ent. p. 73, t. 86, f. 1 (1848). 
Hotinw epinolm, Walker, Cat. Horn. B. M. ii, p. 266 (1851). 
Fdgm upinolce, Butler, P. Z. 8. p. 98 (1874). 

Cephalic procees as  long aa the body with the apex turning up, above 
black, beneath lnteom : body fulvons : anterior margin and the middle 
of the pronotnm, a broad median stripe on the mesonotnm, two dote and 
two oblique, lateral streaks, all black : tegmina brown, veins fulvons ; 
three straight, transverse, bands before the middle and six or seven snb- 
apical circular spots (of which some form an interrupted macnlate band) 
palely h c o m  ; wings, fnlvons, black at  the apex (Weotw.). Body with 
cephalic process long 64r ; exp. teg. 82 millims. 

Reported from Myeore, Amam, Silhat : the Indian Museum posseerr- 
ee specimens from Shillong, Nip hilh, Silhat, Sibahgar, and Sikkim. 

5. Fu~aortd LATHBUBII, Kirby. 
PuIgwa l a t h W ,  Kirby, Trana. Linn. 800. xii, p. 460 (1818) ; Westwod, *%id., 

xviii, p. 139 (1841) ; White, A. M. N. H. xiv, p. 425 (1844) ; Gn6rin, Icon. BBgne An. 
Ins. t. 68, f. 2 (1830-34) ; Butler, P. Z. 8. p. 98 (1874). 
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Ha#a lathburii, Qermar, Tbon's Amhiv. ii, (S),'p. 46 (1830). 
H o t i w  lothbwii, WaIker, Cat. Horn. B. M. ii, p. 266 (1861). 

Allied to 3. candelaria, Limn., cephalio procees ascending, above 
black, apex red : domm of thorax black: tegmina blackiah-green, 
sprinkled with many ocellate epote having a lnteona pupil and a white 
iris ; some white dote on the interior margin : abdomen pallid, epofted 
black : winga lnteons, black at  the apex (Kirby). Long, 38 millimn. 

&ported from China, Silhat. 
To thie d o n  also belong :- 

F. cyanirostlis, Q n b ,  A. 8. E. F. (2 Ber.) iii, Bull. Ent. p. xavi, (1845). Java. 
F. nigrimsttw, Walker, Inn. Sannd. p. 29 (1868). Siam. 
F. philippina, 8a1, Ofvem. K. V.-A, Farh. p. 740 (1870). Philippines. 
F. mqinosa ,  Sal, 1. c. p. 741 (1870). Philippinee. 
P. Zaada, Sal, 1. c. p. 741 (1870). Philippinee. 

&c. 2. Species with whitish or white a d  red wings. 
6. FULG~IM C O ~ E C T E I B ,  n. ep. 

Tbe coloration of the fegmina connecte thie fine species with the 
first eection and that of the wings places it in thie section. Cephalic pro- 
cess much longer than the body, ascending, much recnrved, somewhat 
eabwehaped, much compressed, much flattened a t  the apex, black above, 
pnish-fulvous beneath, signs of faint white irrorationa above : tho- 
black, with 8 broad, transverse, fnlvow bend concolorous with the inter- 
mediate coxm and the clypeus : abdomen above d i d  fulveecent, be- 
neath black with each segment broadly bordered poste&orly with sordid 
fulvescent ; a m  black : feet black, coxae, intermediate femora above, and 
entire posterior femora, brown : tegmina black, veins greenieh ; the 
bass1 half with three transverse fnlvone bends, of which the third from 
the base becomes a codnent row of four round fnlvoue spots, ocellated 
paler, beyond this in the apical half comes a transverae row formed of 
two large fnlvone ocellated confluent spots near the c d  margin and 8 

smaller epot not ocehted near the interior margin, then another inter- 
rupted transverae row commencing with four ocellated oodnent spots s& 
the costal margin and ending with two confluent ocellated epota a t  the 
internal margin ; two large and two small fnlvoaa epotta not ocellated in 
the apical foarth : w i n e  white, apex black, with three confluent white 
epote and two smaller within the black part. Body long to the eyes, 2-2 ; 
cephalic process long from eyes to tip, 30 : exp. teg. 80 millime. 

The Indian Mmeum possesses a epecimen from Tenasljerim. 
7. FULQOBA CLAVATA, Westwood. 

F d g m  clavda, Westwood, Tram. Linn. Boo. xviii, p. 139, t. 12, f. 1 (W) ; 
Oab. Or. Ent. p. 7, t. 8, f. 1 (1848) ; Bntler, P. Z. 8. p. 98 (1874). 

Hotinus clavatus, Walker, Cat. Horn. B. Y. ii, p. 267 (1851). 
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Cephalic pro&ms and head pioeom, covered with a white-farinom 
anbetsnce, as long aa half the body, gradually attenuated from the b, 
its dorsnm tricarinate and apex turning upwards and ending in a knob 
or bell sub-rounded, sub-pellucid, and broadly testaceone : thorax luteons, 
pronotrun with two minute diecoidal, black, dots ; mesonotnm with four 
basal and two other oblique lateral spota : abdomen beneath fnlvous, 
above obscure, dotted with a white farinose eubatance, apices of seg- 
ments luteona, anus black : basal half of tegmina somewhat whitish with 
numerous, irregular fnacous spots ; apical half fuacons with numeroee 
whitish circular spota, varying very much in size and most of them 
ocellated : wings somewhat whitish, apex broadly fnscoue: feet and 
rostrum black ; clypeus luteous (Watw.) .  Body with cephalic process 
long 33f ; exp. teg. 76 millime. 

Reported from Assam : the Indian Museum pomessea specimene 
from Sikkim, Khrreiya Hills, Sib*, Shillong. In fresh specimens the 
whole of the tegmina and abdomen above and below is thickly covered 
with a white powdery substance : the abdomen, too, is of a rich red colonr, 
which fades to fnlvous, and the wings at  the baee are a light blue, which 
fades to grey. The Indian Museum possesses a remarkable local variety 
from Mneeooree in which the entire cephalic p r o c e ~  ie dull red and the 
ground of the tegmina is much lighter. 

8. FULQOQA PONDEBOBA, SM. 
Hotinun pmdammw, Btbl. Ofvere. K. V.-A. F 6 A  xi, p. 244 (1854) : WalLm, 

Cat. Horn. B. M. Suppt. p. 815 (1868). 
Pulgora p d m s a ,  Butler, P. Z. 8. p. 98 (1874). 

Cephalic process half the length of the body, cylindrical, black- 
piceons, asconding at  the apex, which is testaceons :. thorax and scutel- 
Inm yellow-teataceow, the latter with four basal spote and two behind 
the middle, black : tegmina sordid white, sparingly covered with a white 
farinose eubshnce ; a median band spotted with white ; and two spots 
a t  the anterior margin before the middle and one at  the sutural mar- 
gin, black ; several fnscons spots on the disc and apex, which is spotbd 
white : wings sordidly whitish snbhydine, weakly fnscons at  the apex : 
abdomen yellow testaceons, segments margined testaceoue : feet and 
rostrum black ; posterior femora yellow-testaceona beyond the middle 
(StdZ). Body long, 38 : exp. teg. 88 millime. 

Reported from India. There is little doubt that this is merely a 
variety of P. clavata, Westw. 

Sec. 3. Species with red and whitish wings. 

9. FULGORA OCULATA, Westwood. 
AJgwa oculata, Westwood, Rane. Linn. 80c. rviii, p. 142, t. 12, f. 6 (1841) ; 

Butler, P. 2;. 8. p. 99 (1874). 



Var. a. Mgora (Hotina) ocu&ta, Weatwood, Cab. Or. But. p. 73, t. 36. f. % 

(Isas). 
Var. b. Pulgora arboedlato, GnBrin, Bev. 2001. p. 183, (1839) ; Dele&, h v .  

Voy. Inde, p. 66, t. 16, f. 1 (1842) ; Butler, P. 2. S., p. 99, (1874). 
H o t i w  oculatuu, Walker, Cat. Horn. B. M. ii, p. 267, (1851). 
H o t i n s  acbocsllatw, Walker, I. c. p. 267, (1861) ; J. L. 8. Zool. i, p. 84, (1856). 

Cephalic process aa long 8s the body, ascending, slender : pale 
greyish-fnlvous, abdomen and wings clothed with a fine white powdery 
substance, mesothorax more fulvescent : tegmina greyish fnlvoun, pale, 
with about twenty-fonr ocellated spots, fulvons rings girdled whitish : 
wings white-farinose, palely virescent at  the base with the anterior mar- 
gin having a large roseate patch in the middle ending in a hcone spot 
and another smaller towerds the middle : feet palely greyish-luteone ; 
fonr anterior tibim and tarsi and the laat tarsi, black (Westw.) Long 
with cephalic process 35 ; exp. teg. 63 millima. 

Reported from India. 
Var. a. Cephalic process aa long aa the body, ascending a t  the apex, 

brunneous ; body greyieh luteons, powdered with a white Earinose s u b  
stance : tegmina greyish fulvous, each with 24-30 fulvous ocehted spot .  
encircled with buff ; lKings clothed with a white powdery substance, the 
base pale green, middle of the costa marked with a large rosy patch end 
followed by a brown streak which is sometimes extended over the whole 
apex of the wing which i, in such case, marked with several paler spots ; 
legti luteom, the fonr anterior tibim and tarsi and the two hind tam& 
black (Wmtw.) Exp. teg. 65-87 millims. 

Reported from Malabar, Penang. 
Var. b. Cephalic procesa 8s long as the body, aacendiig at  the apex, 

obscurely femginous above, green beneath : body and feet green, anterior 
and intermediate tibim black ; tegmina fnlvescent green, subocellated 
yellow : wings white somewhat peen at  the base, clothed with a white 
powdery substance and spotted on the anterior margin with black and 
femginons (aui~in) .  Long, 48 ; exp. teg., 93 millims. 

Reported from Nepil, Penang, Malacca. Quhrin keeps this separate 
cia he considers that F. oculata, West. is smaller, the spots on ita tegmi- 
na are tawny, very restricted and surrounded by whitish on g r ~ y -  
tawny ground and its wings are also adorned with a great rosy patch, 
tipped with brown ; characters wanting in his F. ~ubocellata. Still com- - - 
paring the wide dif€erences in the extreme varieties of F. clavata thie 
variety cannot at  present receive specific rank. 

Var. c. Spots on the tegmina confluent cmd of a rosy colonr : the 
green at  the h e  of the wing absent. Var. ve~huelli. 

This section includes also the following :- 
F. mdtana, A b ,  P. Z. 8. p. 88 (1847). Borneo. 
F. gigantea, Butler, P. 2. 8. p. 99 (1874). Borneo. 
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C. Species with bluagretm mMtq8. 

Thin species forms the connecting link between the preceding eection 
and this ; the coloration of the tegmina strongly resembles that of the 
3'. oculata group and the coloration of the w i n e  plscee i t  in thie section. 
Cephalic process as long ee the body, eomewhat horizontal, gradually as- 
cending eomewhat towards the tip, subrotundate above and subequal in 
aize throughout, black-brown throughout, above and beneath, except the 
tip which ie reddish-teateceons and subpellucid, apical half below the tip 
irrorated with white doh : thorax deep brown, blacker on the disc : ab- 
domen above and beneath, black ; posterior margins of the dorsal segmenta 
narrowly fnlvonrr : feet brown thronghont : tegmina brown, veins ful- 
vom, basal two-thirda finely covered with a white powdery eubatance 
above and bright fnlvons beneath, thie white powdery substance intensi- 
fied acros~ the baae of the apical third so as to form a white band which 
becus a row of four fnlvone spots, a small one and the largest towards the 
costal margin and two emall ones tow& the internal margin, four or 
five very faint nimillrr fnlvone apoh and very numerow light brown spote 
are sprinkled over the baaal two-thirds : wings blue, apex broadly and 
external margin less broadly, black, rayed black along the veim towards 
the base somewhat aa in F. pyr?uwhyncjLQ, Don., to which thh species ia 
very closely allied, differing chiefly in the coloration of the abdomen and 
the size, arrangement, and number of the spots on the tegmina. Body 
long to eyes, 24 ; cephalic process from eyes, 23 ; exp. teg. 93 millims. 

The Indian Museum poseeesea a specimen from Perak. 

11. F a m u  PYBOEHPNCEA, Donovan. 

hlgora pyrorhynehw, Donovan, Ins. 1nd. Hem. t. 7, f. 1 (1800) : Begne Animal 
ed. Maason, t.  96, f. 2 (a. d.). 

Hotinw pyrorhynchue, Walker, Lint Horn. B. 116. ii, p. 267 (1851) ; J. L. 9. Zool. 
I, p. 96 (1867). 

Plr lgora  pyrwhka, Weetwood, h. Linn. 800. xviii, p. 189 (1841) ; in Dono- 
wn.8 Ins. Ind. (2nd ed.) p. 13 (1642). 

W g o m  rajah, GuLrin, Ber. Zool. p. 183 (1839). 
Fulgora  pytorhyncha, Butler, P. Z. 8. p. 100 (1874). 

Cephalic procees large, of a dark purple, thickly sprinkled with a 
white powdery auhdance, ascending, tip ecsrlet and somewhat pellucid : 
tegrnina brown, pale across the middle ; wings black, green at  the base 
(Donoztan) . 

Cephalic pmeaa about 25 millime; long, purple, spotted white, 
mending ; apex incrasseted, red ; doreurn of abdomen greenish with 
three black spots on the anterior margin of each segment ; lateral mar- 
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gins of thorax and basal margin of scntellum somewhat testgceone: 
tegmina brown, spotted pale ghucone, and with a paler band, basal half 
with eleven irregularly placed, ronnd, yellow spots, a pale band with 
a transverse row of four ronnd spots of a deeper wlo& approaching 
fuscons and slightly margined inwardly with yellow and the apical fourth 
has eight smaller round yellow spots. G d r i n  describes hb F. rajah a~ 
having the cephalic process as long aa the body, ascending, bmnneone, 
apex somewhat dilated, red : body and feet brnnneous ; tegmim blackish 
fnlvons, spotted with yellow, a broad pallid b a d  a t  the apes : wing 
black, blue a t  the base. Long, 44 millims. 

Reported from Nepsl (Don.) ; Malacca (Gdr.). 

F d g w a  maealata, Olivier, Eno. MQh. vi, p. 668 (1791) ; Stoll, fLa Cigals cerh 
parte-lanteme) Cigalea, p. 98, t .  26, f. 143 (1788) ; Bnrm. Hnndb. Ent. ii, (i) p. 189 
(1835) ; Westwood, Trans. Linn. Soc. xviii, p. 140 (1041) ; Duncan'e Nab. Lib. 1, 
p. 284, t. 23, f. 2 (1840) ; Butlor, P. Z. S. p. 100 (1874). 

Flata maculata, Cermar, Thon'e Archiv. ii, fnsc. 2, p. 46 (1830). 
Hotinw d a t w ,  Walker, Cat. Horn. B. M. ii, p. 266 (1861). 

Cephalic process almost as long as the body, ascending, recurved ; 
head black ; eyes and antennm grey ; thorax brown, shaded with black : 
abdomen light brown, banded with black, same above and beneath ; 
tegmina above black with interrupted band8 or wntinuons rows of 
glaucous spots, apical portion irrorated yellowish-green: wings with 
the basal portion towards the anterior margin and a near the anal 
margin, greenish-blue ending in fine rays, apical portions black : feet 
deep brown, posterior pair spinose. Body long to the eyes, 21 : cephalic 
process from the eyes 19 ; exp. tog. 71 millims. 

The Indian Museum possesses a specimen from Ceylon. 

13. FULOOEA FULVIEOSWIB, Walker. 

Hotinus fuli.irostris, Walker, List Horn. B. M. Snppt. p. 41 (1858). 

Butler (P. Z. S. p. 100, 1874) unites this species with F. maeu2afq 
Olivier, as a variety, but it is as much entitled to specific rank ae brerriroa- 
tris, viridirostris, and spinoh, which are similar varieties of F. cundelazia, 
Linn. I t  clearly ditfcrs from F. maculata in having the cephalic p m m  
subpellusid, sordid fulvons-testaceons or tawny inatead of opaque 
deep green; the markings on the tegmina follow the arrangement 
of the markings on the tegmina in F. wmaculata, but are sordid 
whitish instead of bluish-white, and the wings am sordid greenish-white 
rayed with black-fnscous nearly np to the base, the apex being broadly 
and the oxte~mal margin less broad13 black. 
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Black : head tawny, cephalic process abruptly curved a6d ascending, 
a little shorter than the body, blackish on each side, a t  the base : pronoturn 
with some dingy whitish or testaceom marks on eaoh side : mesonoturn 
more or less htaceons or whitish on the disc ; hind border and abdomen 
whitiah or testaceous,the latter with some irregular and incomplete blackish 
bands : tegmins with about 20 whitish or straw-coloured spots and dots, 
some of them connected, forming four very irregular bands : wings 
white or dingy whitiah towards the base (Walker). Body long, 27 ; 
cephalic process from the eyes, 20 ; exp. teg. 59 millime. 

Reported from Ceylon : the Indian Museum possesses two speci- 
mens from Ceylon. It is possible that we should place this and the two 
next as varieties of F. maculata. 

14. F U L ~ O R A  DELESSERTII, 

Pulgwa dslsassrtii, C3n&n, Rev. Zool. p. 188 (1839) ; Delessert, souv. Voy. 
Inde, pt. ii, p. 66, t. 16, f. 2 (1843) : Butler, P. Z. 8. p. 100 (1874). 

Hotinw delessertii, Walker, Cat. Horn. B. M. ii, p. 266 (1851). 

Cephalic process hrtlf the leugth of the body, ascending, p e n  : pro- 
thorax ferrnginons : tegmina greenish black, spotted with yellow : wings 
caernlean, black a t  the apex (Qk6rim). Long 34 ; exp. teg. 75 millims. 

Reported from the Nilgiris, Malabar. 
This species is near to F. maculata, Olivier, Lmt differs from i t  in the 

coloration of the spots on the tegmina. It differs from F. candelaria, 
Linn. " par les denx facettes lathrales de la face frontale qui ont B leur 
extdmith m e  carbne longitndinale allant du sommet des faces lat6&s 
an sommet de la t6te." The cephalic process is short and compressed. 

15. F u ~ a o ~ a  ANDAMANENSIS, Distant. 

Fulgwa andamanenois, Distant, Trans. Ent. Soo. p. 152, t. 5, f .  7, 7 4 (1880). 

Cephrtlic process long, slender, ascending, as long aa the body ; 
beneath greenish luteous with the apex black, above black, apical two- 
thirds irrorated with small white spots and a luteous streak on each side 
within the eyes, which are also luteous ; thorax above black, with dull 
luteous markings ; abdomen above pale greenish-luteons, beneath black ; 
COX=, trochanters, and femora fnscous, the last darkest, tibim and tarsi, 
black. Tegmina black, with the veina pale green and a number of 
brown spots encircled with pale greenish, arranged thus :-a transverse 
row of four near the base, the upper three fused together ; two irregular 
transverse rows on the disc, a little nearer together than from the basal 
row, followed by a straighter transverse rew of three smaller ones; 
remaining apical portion occupied by about twelve spota of which the 
largest are two fused together on the costa and one with a very small 

18 
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brown c e n h  about the apex of the inner margin : extreme apical q t s  
ver;r small and somewhat indistinct. Wings blue with the apex broadly, 
and outer margin somewhat narrowly, black. The reins on the blue 
portion of the wings are green, with the exception of two which are nar- 
rowly black at  the base (Dietant.) Long, cephalic process 20; body 
20 ; exp. teg. 68 millims. 

Reported from the Andaman Islands. 
Allied to F. delessertii, Gu&riu, and F. maculuta, Olivier. It some- 

what resembles the former in the pattern of the tegmina, but differs in 
the length of the cephalic process, which in F. clelessertii is but about half 
the length of the body. In  length and structure of the cephalic process, 
i t  is more closely allied to F. ~n2ac~ctota ; the cephalic process, howel-er, 
is longer than in that species, being about equal to the length of the body ; 
and, besides the different pattern of the tegmina, the wings are mnch more 
narrowly black along the posterior margin. The Indian M w n m  possesses 
a specimen from the Nicobar islands which appears to difFer from the type 
figured by Distant in the cephalic process being longer, more distinctly 
ascending and recnrved, and in the absence of white spots on the upper 
two-thirds. The markings on the tegmine clre the same and do not 
differ more than individuals of allied species diger from each other. 
The wings are marked mnch as in F. rtelessertii Gn6rin, the outer mar- 
gin is more broadly suffused with blackish bhsn in the type and the 
blackish ertcnds further towaids the base in rays. 

16. PULQORA CURTIPRORA, Bntler. 

Fulgora curtiprora, Butler, A. M .  N. H. (4 ser.) xiv, p. 131, (1874). 

Closely allied to F. gemmafa, West., but with the cephalic process 
one-third shorter and the colouring different : tegmina with the oorinm 
bright green specklud with black, area beyond black ; the veins green, 
becoming ochrnceons near the npex ; entire surface co~ered with small 
orange spots : wings shining black, varied with pale transparent green 
as in 3'. yentn~afa : cephnlic process, head, and thorax testaceons, thorax 
spotted with black ; abdomen black, segments edged with green above, 
wit11 ochreous below ; legs and anus red ( B t ~ t b r ) .  Body long with 
cephalic process, 23 ; cephalic process, long 8+ ; oxp. teg. 50 millims. 

Reported from Sikkim. 

17. F U L ~ O E A  GUTTULATA, Westwood. 

Ftilyom (P~ropn)  gztttltlnta, Westwood, A. M. N. II. ix, p. 115 3842). 
Ftclgova (Hotina) guttulata, Wcstwood, Cab. Or. Ent. p. 8, t. 3, f. 3 (1848). 
Pyrops guttulata, Walker, Liat Horn. B. Y. ii, p. 269 (1861). 
Fulgora pittdata, Butler, P. 2. S., p. 101 (1874). 
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Cephalic process about half as long as the thorax, its apex sliglltly 
bent upwards and acute ; head and tliorax above of a fulvous clay,colour 
dotted with black : segments of the abdomen brown a t  the bme : teg- 
mina pale fnlvous clay-coloured, gradually assuming a redder tinge beyond 
the middle with a great number of small pale buff dots edged with a 
black ring, the wings very pale yellowish, with a few black dots and 
s broad dark browu margin (Westw.) Body long with cephalic pro- 
cess, 25 ; exp. teg. 50 millims. 

Reported from N. India. 
The rostrum is very long and slender and extends to the end of 

the body, separated from the gens by a transverse raised line, between 
which and the eyes is a black dot. ' The four anterior legs have a biack 
ring a t  the base of the tibim, the apex of which and the tarsiare also black, 
the underside of the body and the hind legs are entirely fulvons with two 
small black spots a t  the base of the coxre and two long black spots a t  
the sides of the penultimate abdominal segment. 

18. FULGORA GEwmnTA, Westwood. 

Fulgora (Hotina) gemmata, Westwood, Cab. Or Ent. p. 7 ,  t .  3, f .  2 (18a8). 
Hotinus gemmatue, Walker, Cat. Horn. B. M. ii, p. 267 (1851). 
Fulgora g e m d a ,  Butlor, P. Z .  S. p. 101 (1874). 

Head and thorax fnlvous with black markings; abdomen above 
black with posterior margins of the segments narrowly green ; tegmina 
green a t  the base which gradnally changes into a dark brownish crimson ; 
they are entirely covered with minute black dots, each tegmen being 
ornamented with about 30 bright orange spots ; the wings are green, 
with a broad black border, which extends into the disc of the wing, 
forming several large, black blotches ; legs, dark red ( Westw). Body 
long exclusive of cephalic process, 19 ; exp. teg. 28 millims. 

Reported from Himhlaya, N. India, Darjiling : the Indian Museum 
possesses specimens from Sikkim, Khasiya Hills, Assam. There is also 
a specimen in which the orange spots on the tegmina are obsolete end are 
replaced by roundieh black rings with the centre of the, ground colour 
of the tegmina ; the win.q are precisely the same. 

To this section also belong the following species :- 

F. ducalis, StB1, Trans. Ent. 800. (3 eer.) i. p. 576 (1863). Cambodia. 
F. cc~lest~na, Stil, 1. o. p. 676 (1863). Cambodia. 
F. intricata, Walker, J .  L. 8. Zool. i, p. 132 (1857). Borneo. 
P. etellata, Butler, P. Z .  8. p. 100 (1874). Borneo. 



19. FULQOBA c r a ~ m u r s ,  Butler. 

Fulgora cardinaEw, Butler, A. M. N. H. (4 ser.) xiv, p. 132 (1874). 

Tegmina yellowish-olivaceons, veins and costal area bright green ; 
entire surface covered with black-edged orange spots, arranged ae in 
F. virescens, West., but larger and better defined ; onter margin brown : 
wings carmine ; onter margin brown, broadest at  the apex : cephalic 
process, head and prothorax above, and the entire pectns green, spotted 
with black ; meso- and meta-tho- testaceons, black-spotted ; abdomen 
above reddish, below t&aceoue, varied with emerald-green : legs eme- 
rald-green (Butler). Body including cephalic process, 25 ; cephalic 
process 8) : exp. teg. 53 millime. 

Reported from NepQ, Sikkim. Allied to F. pyrrhochlora, Walker, 
and F. virescene, Westw., but Mering structurally from both in ib short 
abruptly compressed cephalic process. The Indian Mueenm posseages 
specimene from Slkkim. 

To thia aection abo belong the following species :- 

F. ccreeinca, Walker, List Horn B. Id. Snppt. p. 42 (1858). Ceylon. 
F. decorata, Westwood, Trene. Linn. 800. xviii, p. 141, t. l.2, f. 4, (184l). Jan. 
F. guttifera, Sthl, Ofvers. K. V.-A., Fbrh. p. 448 (1859). Ceylon, Q w h o i P  
k'. pywhochlm,  Walker, Butler, P .  Z. S. p. 101 (1874). Born&. 

Sec. E. Species with pals greenish wings (subhyaline). 

20. FULQORA VIRESCENS, Westwood. 

filgora (Pyrops) mrescena, Westwood, A. M .  N. H. ix, p. 119 (1842). 
Fulgora (Hotina) vi~escens, Westwood, Cab. Or: Bnt. p. 8, t. 3, f. 5 (1848). 
Pyropr ~irescena, Walker, Cat. Horn. B. M. ii, p. 209 (1851). 
Hotinus semiamplus, Walker, 1. a. Suppt. p. 42 (1858). 
Fulgora virescens, Butler, P. Z .  8. p. 102 (1874). 

Cephalic procese short, conical, scarcely bent upwards : entireIy 
pale green with a minute black s p d  on each aide of the prothorax and 
scntellum ; the tegmina broad with the anterior margin much arched, 
green with numerous small rounded orange-coloured spots, ont~ardly 
edged with black ; wings very pale green and semitransparent (Westr.). 
Body long with the cephalic process 19-20 : exp. teg. 56-58 millims. 

Reported from India, Silhat : the Indian Museum possesses a speci- 
men from Silhat. 

To this section also belongs the following species :- 

3'. ccultellda, Walker, J .  L 8. Zool. i, p. 143 (1867). Borneo. 
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Tram. Ent. Sw. (3 Ser.) i, p. 677 (1863). 

H a d  much narrower than the thorax, protuberant, from somewhat 
roundly-amplified near the apex, thence distinctly narrowed upwards, 
tricarinate ; clypeus carinate in the middle : rostrum almost reaching 
the apex of the abdomen : antennse short, second joint very briefly sub- 
cylindrical, obliquely truncated a t  the apex. Thorax micarinate in the 
middle, somewhat produced anteriorly in the middle, produced part 
truncated, posterior margin, straight: scntellnm tricarinate, twice as  
long as the thorax. Tegrnine somewhat amplified towards the apex which 
is obtusely obliquely rounded, longitudinal veins rarely fnrcate, interior 
simple, only third a p i d  part furnished with remote, transverse, small 
veins, irregularly anaatomoeed: wings with more than the basal half 
without transverse veinlets. Feet moderate, anterior femora beneath 
slightly dilated, posterior tibiae, 5-6 spinose (Stbl). Allied to Fulgora. 

21. ALCATHOUB FECIALIS, Stil. 

Alcathouufecialis, StH1, Tnma. Ent. 800. (3 ser.) i, p. 677 (1863). 

Livid, dorsum of abdomen and coccineous wings excepted, minutely 
sprinkled fnscona, here and there infuscate : tegminrt clouded fuscous 
with small costal spob, apex of wings, broad posterior limbus and some 
spots near the'rtnal area, two rows of spots on the dorsum of the abdo- 
men and rings on the t ibis blackish; femora fuscescent, obscurely 
irrorated, banded palely. 8 ,  long, 15 ; exp. teg. 32 millims. 

Head a little shorter than the thorax and scntellnm together, pro- 
duced part somewhat subabruptly narrowed and compressed before the 
eyes, before the middle transversely impressed and somewhat reflexed ; 
vertex a t  the base more than twice as broad as the transverse eye, b-1 
half triangular, apical part very narrow ; frons flat beneath the middle, 
furnished with three parallel ridges, the median ridge interrupted in the 
middle ; transverse veinlets on the tegmina are subrnfescent (Stb l ) .  

Reported from N. India. 

Genus PYROPB, Spinob. 

A. 8. E. F. viii, p. 231 (1839) ; Am. & Serv., Hiat. Nat. Inn. H6m. p. 491 
(1843) ; StH1, Hem. Afric. iv, p. 133, 139 (1866). 

Head produced forwards, in a long process, somewhat rounded, 
gradually very slightly somewhat slender, straight, obliquely truncated 
at the apex ; the lateral part behind the eyes furnished with a subconical 
o r  triangular callus or knob ; vertex transversely convex, continued up 
to the apex of the process; g e m  rounded anteriorly: eyes small; 
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second joint of antennm short, thick. Pronotnm and scntellnm fairly 
convex transversely, without ridges, the foriner gradually narrowed 
forwards, barely or very slightly sinnated a t  the base. Entire tegmina 
or the largest portion reticulated, valvate behind the clavns. Feet 
somewhat thick and short ; first tibim, femora, and trochantera together 
equal in length, last armed with 5-7 spines (Stdil). 

22. PYBOPS PUNCTATA, Olivier. 

Fulgwa punctata, Olivier, Eno. MBth. vi, p. 569 (1791) ; Stoll, Cigales, p. 3&, t. 
6, f. 28 (1788) ; Gray, GrifEth's An. King. t 138, f. 2 a-c (1838). 

FZata pumtata, Germar, Thou's h h i v .  ii (2), p. 47 (1830). 
Fulgwa afinis, Wostwood, Trans. Linn. 900. xviii, p. la, t .  12, f. 6 (1841). 
Pyrops punctata, Spinola, A. 8. E. F. viii, p. 237 (1839) ; Walker Lisk Horn. 

B. M. ii, p. 268 (1851). 

Cephalic process almost aa long as the body, truncated a t  the 
apex ; luteous-greyish ; thorax, feet, and tegmina sprinkled with black 
dots : abdomen above black : wings white, veins pallid. Head, cephalic 
process, pro- and meso-not- and tegmina pale lnteons, sprinkled with 
black dots, varying in size : cephalic process almost as long as the body, 
almost straight, subcylindrical, obliquely truncated a t  the apex, fnscons- 
luteoua, rough with dots, paler a t  the apex: the black dots on the 
tegmina disposed longitudinally on the veins : wings white, subopaque, 
a little infuscate towards the apex, veins paler, except a t  the base: 
abdomen black, with the narrow margin of the segments, luteons ; feet 
short, luteons ; femora with a subapical ring ; tibire with three blsck 
rings (F. afinis, Westw.). Body long with cephslio process, 33: ; exp. 
teg. 55 millims. 

Reported from China, Nepnl, Silhat, Ceylon, Java, Guinea (?) : the 
Indian Museum possesses specimens from Sikkim. 

23. PYROPS PERPUSILLA, Walker. 

Pyrops perpusilla, Walkor, List Horn. B. M. ii, p. 269 (1851). 

Body stramineons ; head with its process as long as the rest of tho 
body ; abdomen luteous above : legs yellow ; tegrnina very pale stra- 
mineons; s few brown dots on the veins near the tip and along the 
hind border which is somewhat darker than the rest of the wing; B 
rather large dot in the disc on the fork of one of the longitndinal veins : 
wings colourless, veins pale yellow (Walker.) Body long 8: ; wings, 
long 9 millims. 

Reported from N. Bengal. 
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Genns HOMALOCEPHALA, Amrot & Seville. 

Omdocghala, Spinola, A. 8. E. F. viii, p. 261 (1839) : Homalocephala, Am. & 
Serv., Hist. Nat. Ins. H6m. p. 492 (1843) ; St&l, Ilem. Afric. iv, pp. 133, 145 (1866). 

Head broad, somewhat narrower than the thorax, produced before 
the  eyes, round or triangular ; behind the eyes prominnlous backwards 
in a short, thick spine : vertex a t  least four times broader than the eyes, 
flat or somewhat so : frons 5 t  somewhat broader than the clypeus, sides 
parallel, very slightly amplified towards the apex; clypeus without a 
median ridge : rostrum reaching the last coxre. Thorax broadly rounded 
anteriorly, furnished with a fine longitudinal ridge : scutellum more than 
twice as long as the thorax. Tegmi~m with the sides parallel, obliquely 
obtusely rounded a t  the apex, very densely reticulated, reticulation in 
the costal area obsolets, claval vein united with the commissnre a t  the 
apex of the clavus : wings entire. Feet somewhat short, simple ; first 
t i b h  as long as the femora, last armed with 3-4 spines (StBiJ. 

24. HOMALOCEPHALA FESTIVA, Fabricins. 

Fwlgora festiva, Fabricins, Spec. Ins. ii, p. 315 (1781) ; Mant. Ins. ii, p. 2G1 
(1787) ; Olivier, Eno. Mkth. vi, p. 572 (1791) ; Babr., Ent. Syst. iv. p. 6 (1791) ; 
Spt.  Bhyng. p. 4 (1803) ; Donovan, Ins. India, Hem. t. 7, f. 2 (1800). 

O d o c e p h a l a  festiva, Spinola, A. S. E. B. viii, p. 261 (1839) ; Walker, Liat Horn. 
B. M. ii, p. 283 (1851). 

Homalocephala festiva, Am. & Serv., Hist. Nat. Ins. H6m. p. 493 (1843). 

Head above flat, fuscong ; beneath tlavescent, with a black margin : 
thorax fnscous, immaculate : tegmina fuscous, exterior margin virescent, 
which colour, however, does not reach the apex of the wing : there are 
five black dots along this margin of which the four posterior end in- 
wards in a fulvous dot : wings mnguineous, fuscous a t  the apex (Fabri- 
&us). 

Head above flat, obscure ; boneath, yellowish, border black : thorax 
obscure immaculate : tegmina obscure with the costal margin greenish 
which does not extend to the apex, on thL part are five black spots of 
which the four posterior are bounded internally by a tawny spot : wings 
eangnineous with the apex obscure (Olivier). Donovan states that the 
tegmina have a green margin on which there are a few black spots 
semicircled with orange. Long, 17 millims. 

The Indian Museum possesses a very mutilated specimen. 

Genus LIMOIS, StU. 

Stettin Ent. Zeit. xxiv, p. 230 (1863) : Hem. Afric. iv, p. 134 (18GG). 

Head narrower than the thorax, slightly protuberant upwards; 
frons longitudinally convex, abruptly dilated on both sidos a t  the apex, 
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mnch narrowed upwsrde, bicarinate lengthways, lateral margina re0esed 
beneath the middle ; vertex transverse ; clypeua carinate in the middle, 
latela1 margins obtuse, obtusely carinate ; thorax twice as broad as the 
head, somewhat sloped forwards, b d y  truncate posteriorly, o b  
letely carinate in the middle : tegmina somewhat amplified towards the 
apex, which is obliquely obtusely rounded, furnished behind the middle 
with remote small transverse veins : wings sinuate in the middle, pce- 
teriorly, mnch shorter than the tegmina : feet moderate, simple ; poste- 
rior tibise 5-spinose ( S t d l ) .  Differs from Aphana in the structure of 
the head and the short winga. 

25. LIMOIS WEBTWOODII, Hope. 

Lystra wedtooodii, Parry, Hope, Trans. Linn. Soa. xix, p. 183, t. 12, f. 3 (1845); 
Walkor, List Horn. B. M. ii, p. 286 (1851). 

Limois westwoodii, Stil, Stettin Ent. Zeit. xxiv, p. 231 (1863). 

Fnscous yellow, cephalic process concolorous, recurved between the 
eyes ; frons almost triangular, elongate : basal half of tegmina loscorn 
yellow, sprinkled with fuscous spots, varying in size : wings at the bwe 
sanguineous and margined by a narrow black line and with three black 
spots, remainder immaculate, hyaline : body beneath black. (Hope.) 
Body long, 12) ; exp. teg. 48 millims. 

Reported from Silhat : the Indian museum possesses a specimen 
from Calcutta, expanse of tegmina under 40 millims. 

Genus APHANA, Gnkrin, S t a .  

Aphcena, Gnbrin, Toy. BQlanger. Ind. Orien. p. 451 (1834) ; Spin., A. 8. E. P. 
viii, p. 240 (1839) : Aphana, Bnrm., Handb. Ent. ii (i) p. 166 (1835) ; Am~ot 8 
Serville, Hist. Nat. Ins. HQm. p. 49G (1848) ; Stbl, Stottin, Ent. Zeit. n i v ,  p. 291 
(1863) ; Hom. Afric. iv, p. 1% (18GG). 

Head not protuberant ; frons slightly narrowed upwards or with 
the sides parallel, lateral margins more or less distinctly broadly bisi- 
nuate with two  ridge^ running through them, diverging upwards from 
the apex, terminating on both sides the median area : thomx Kith s 
ridge very often mnch elevated : first femora not amplified above at 
the apex ; last tibim usually 5-spinose, unarmed above a t  the base 
(Stdil) . 

26. APHANA FARINOBA, Fabricius. 

Lystra faAnosa, Fabricins, Syst. Rhyng. p. 57 (1803) : Gcrmar, Thon'a Archiv, 
ii (fasc. 2) p. 62 (1830). 

A p h m a  farinosa, Spinola, A. 8. E. F. viii, p. 244 (1839) ; Walker, List Horn. B. 
M. ii, p. 274 (1851). 

dphma scutellaris, White, A. M. N. H. xvii, p. 380 (1&1.6). 
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Aphcena ecutellaris, Westwood, Cab. Or. Ent., p. 73, t. 36, f. 3 (1849) ; Walker, 
List Horn. B. M. ii, p. 277 (1851)) ; J. L. S. Zool. i, p. 143 (1857) ; var. 1. o. x, p. 96 
(1867). 

Aphcena saundereii, Walker, Lkt Horn. B. M. ii p. 277 (1861) ; J. L. 8. Zool. i. 
p. 841 (1856) ; 1. c. p. 143 (1857). 

Aphano fahosa, Bnrm., Handb. Ent. ii (2), p.166 (1835) ; St%l, Ofvem. K. V..A. 
Farh., p. 486 (1862) ; Stettin Ent. Zeit., xxiv, p. 232 (1863). 

Fnscons ; tegmina, yellow a t  the apex ; base of the wings and the  
abdomen, red, the former spotted hyaline (E'abr.). Head, pronotnm, cmd 
border of the tegmina, reddish-brown, the under half of the same black, 
apex golden yellow, powdered white : wings with a red ground with 
small white spots ; tip brown : feet, black (Burm.). Larger than A. 
atomaria, Fabr. greenish-brown ; occiput excavated and marked with 
two whitish powdery spots between the eyes ; the pronotum with an 
elevated ridge down the middle, the scntellum powdered with white, the 
metathorax blackish ; the margins of the abdominal segments Inteous- 
green, the base powdered with white ; the basal half of the tegmina fer- 
mginons, the disc powdered with white, and with an irregular b h k  
fascia in the middle and some blackish spots near the hind margin, the 
apical portion horn-colonred, varied with buff, hind-wings orange red, 
spotted with white, the baae black, the apical portion horn-colonred, cmd 
the anal angle buff ; body beneath, and legs, pitchy ( Westwood). Body ' 
long, 22 ; exp. k g .  52i-66 millims. 

Reported from Borneo, Java, Sumatra, India (Spin.) : the Indian 
Mnsenm has a much abraded specimen from Sinkip Island. The type 
described by White was from Borneo and varius in the green colonr of 
the basal portion of the costa and the base of the tegmina. Westwood's 
specimen was from Java and the Indian specimen agrees best with his 
description. 

27. APHANA ATOMARIA, Weber. 

Cicada at&, Weber, Oh.  Ent. p. 113 (1801). 
Lystra, atomaria, Fabricinn, Byat. Bhyng., p. 67 (1803) ; (fermar in Thon'r 

Arohiv. ii (feeo. 2), p. 62 (1830). 
A p d  nigso-pnctata, anhrin, Voy. b Coqnille, Zool. ii, (2), p. 185 (1830) ; 

Spin., A. S. E. F. (1 skr.) viii, p. 248 (1839) I Am. & Serv., Hkt. Nat. Ine. HBm. 
p. 497, (1843) ; Walker, List. Horn. B. Y. ii, p. 274 (1851). 

A p h a  atomaria, Spin., 1. o. p. 248 (1839) ; Walker, 1. o. p. !#I7 (1851) ; J. L. 8, 
Zool. x, p. 96 (1867). 

Aphana atomria, Bnrm., Handb. Ent. ii (i) p. 167 (1836) ; Stil, Stettin Ent. 
Zeit. xxiv, p. 233 (1863) ; Hem. Fabr. ii, p. 87 (1869). 

F ~ c o n s ,  vertex and pronotnm brick-colonr : tegmina fermginons, 
spotted black, abdomen above and wings sanguheons, the latter black 
a t  the apex and spotted black-hyaline (Fabr.). Head and pronotum 

19 
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ochreom ; meeonotnm reddish-brown : tegmina of e red brown in the 
basal two-thirds with two large black spota on the external margin, 
another towards the end of the second third, in the middle ; two other 
smaller black dots, one a t  the base and the other towards the end of the 
first third near the internal margin, and other smaller black dots spriuk- 
led here and there : the apical third of the tegmina sordid yellowish or 
dull brown : wings bright red with the apex black, sprinkled with bluish 
spots or patches, the red disc also has four white patches, of which one 
is very small, with some dozen round black dots strewn about behind 
them : abdomen red above : body and feet, beneath, reddish-brown (dm. 
& Sew.) Long, 17 ; exp. teg. 46 millims. 

Reported from Sumatra, Java, N. India: the Indian Museum 
possesses one abraded specimen exactly agreeing with the above des- 
scription, locality unknown, and another from Mnrri (Panjab). Thew is 
a series from Sikkim agreeing in most respects except that the baae of the 
wings is ochreous not aanguineous. 

28. ~ E A N A  PULCHELLA, 

A p h m a  pulchella, UnBrin, Voy. la Coqnille, Zool. ii (2), p. 189 (1830) ; Spin* 
A. 9. E. F. viii, p. 294 (1895) ; Walker, Liet Horn. B. M., ii, p. 874 (1851) ; Sbbl, 
Ofvere. K. V.-A., F6rh. p. 485 (1862) ; Java. 

Aphana cmfwius,  White, A. M. N. H. xv5, p. 24 (1846) : Chins. 
Aphma confucius, Walker, 1. c.  p. 280 (1851) : China. 
Aphma io, Walker, List Horn. B. Y. ii, p. 279 (1851) : N. India. 
Aphana nigro-ivwata, Stil, Ofvers. K. V.-A. Fiirh. p. 244 (1854) : China 
Aphcna nigro-irrwata, Stil, Freg. Eng. Ram, Ins., p. 270 (1859) : Hong-Kong. a 

Aphana pulchella, S t i l ,  Stettin Ent. Zeit., xxiv, p. 238 (1863). 

Smaller than A. atomaria, Fabr., from which it dif£ers in not having 
the head and thorax yellow, by the tegmina spotted with irregular 
black dots and the feet yellowish, amulated blackish. Head pro- and 
meso-notum yellowish punctured grey ; metanotum and abdomen 
vermillion, two small black spots on the former and weak black bride 
on the three first segments of the abdomen, which also show tmces of 
being covered with a white cottony substance : head and tho- benatb 
of a fairly deep yellowish-brown with a white patch between the inter- 
mediate and posterior c o m  : abdomen beneath ochreour, yellow, pnnctnred 
black, the lateral margin of each segment with a black excawtion, 
filled with e white powdery substance ; feet brown, annulated pllow. 
Tegmina of a somewhat faded saffron-yellow, semitransparent, more 
yellow towards the apex, covered with numerous smnll black dots, a few 
larger; towards the tip end the interior margin a whit* q&ta 
spot, followed at the posterior and external angle by a brown p k h  con- 
fluent with the small black dots of the apex : wings vermillion, carmine 
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t o d s  the base and a little orange in the middle and on the side of 
the  anterior border : tip with a large black patch, adorned with small 
bhm spots; posterior margin slightly infnsmte and disc with 16-17 
emall, nearly equal, black spots and four emall white spots placed in the 
onrnge portion (Gad&). Long, 15 : exp. teg. 37 millims. 

The Indian form (A. io, Walker) ie thua described :- 
Body yellowish-brown; head and mesonotnm punctured black, 

carinate ; rostrum brown, as long as the body ; metanotum, red ; abdo- 
men blight red i beneath, spotted black with a black stripe along each 
side and a brown posterior margin on each segment : legs black, femora 
and tibim flavo-annulate, posterior tibim spinose : tegmina yellowish- 
brown with numerous black marks which are confluent and form a black 
spot a t  the tip of the hind border ; this spot has a yellowish-white spot 
adjoining ; wings luteous, red a t  the base and along the inner border, 
with about 12 black and 4 white spots, brown along the hind border, 
terminating in a very large black spot which has a blue disc (Walkel). 
Body long, 164 ; exp. teg. 46 millims. 

Reported from China, Java, India : the Indian Museum possesses 
specimens h m  Sikkim and the Andamans. 

Aphara varisgata, %&in, Voy. Bhbnger Ind. Orien. Zool. p. 456 (1834) ; Icon. 
BBgne Anim., t. 68, f .  8 (1880-34) ; Spin., A. S. E. F. viii, p. 247 (1839) ; Walker, Liat 
Bom. B. M. ii, p. 278 (1861). 

Penthicua variegatus, Blanohard, Hiat. Nat. Im. iii, p. 171, HJm. t. 12, f .  4 
(1840-41). 

Aphma basirufa, Walker, List Horn. B. M. ii, p. 278 (1351) : J. L. 8. Zool. i, 
p. 143 (1867). 

Aphana vakegota, Am. & Sen . ,  Hint. Net. Ina. HBm. p. 497, t. 9, f .  1 (1843) ; 
861, Stettin Ent. Zeit, xxiv, p. 232 (1868). 

Head flat in front, with two slightly elevated ridges : pronotnm 
transverse, anterior border lobed and a little advanced, carinate in the 
middle, with a hollow on each side behind the median lobe, and a little 
emarginate posteriorly : mesonotnm triangular, sides almost equaI, 
pointed behind, tricarinate in the middle, one ridge longitudinal, and 
two lateral, curved : metauotam and abdomen bright red, separated by a 
white, farinose, transverse band ; the head, pro-, and meso-notnm brown, 
touching on deep olive-green. Tegmina brnnneous, a little reddish at  
the base, more greenish a t  the tip with black patches and round black 
dots which increase in size towards the apex ; two square yellowish 
patches a t  the middle third, one on the anterior, the other on the inte- 
rior margin: wings much broader, e little sinuated on the posterior 
margin ; the base up to one-third of their length bright red with three 
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!)lack spots and an obscure patch ; middle third orange yellow grounded 
with red, above 2-3 small white dots and below a small black epd : the 
apex is black with more or less nnmerons or confluent small blue dote ; 
posterior margin from this black portion to the internal angle is broadly 
bordered brown. Body beneath concolorom with the thorax, feet more 
blackish (Uue'rin). Long, 20 ; exp. teg. 55 m i l l i . .  

Reported from Cochin-China, Philippines, Silhat : the Indian 
Mnsenm poseesses specimens from Sikkim. 

30. APWA CASA, Walker. 

A p h ~ n a  caja, Walker, Liet Hod. B. M. ii, p. 278 (1851). 
Aphanu caja, StL1, Stettin Ent. Zeit. xxiv, p. 235 (1863). 

Fnscons-ochraceons ; thorax palely granulate towards t.he sides ; 
tegmina fawn-colonr or palely olivaceons, clonded with black-fnscons 
and sprinkled with minute black-fnscom spota, further, behind tlie 
middle, adorned with s pallid snbquadrate spot a t  the costal and com- 
missural margins : wings croceom, sangnineone a t  the b e ,  a small 
oblique, basal streak and 5-7 spots in anal half, black-fascons; 3-4 
small white discoidal spots in the anterior area ; posterior limbw m- 
rowly fnscons ; apical part black-fascone, sprinkled with glancons- 
monldy spots; abdomen aangnineons, dorsnm with a double row of 
black spots, beneath fuscous-sangnineom : feet spotted olivaceom. 
9 ,  long 21 ; exp. teg. 62 millims. 

Nearly allied to A. variegata, GnBrin, but larger, spots on the teg- 
mina larger, wings sanguineons only a t  the base, posterior h c o u s  limb- 
narrower and especially with the vertex shorter, nearly thrice broader 
than long, more obtusely rounded, transverse basal keel straight, ante- 
rior margin less deeply sinnate in the middle : frons snbeqnal a t  the 
base and the apex, not, distinctly narrower a t  the base, anterior pmdnced 
part of thorax more obtuaely rounded. From somewhat longer tben 
broad, lateral margins slightly broadly bbinnate, with two obtuse 
ridges diverging npwards and with an obsolete longitudinal ridge to- 
wards the base, the median area a t  the h e  very broadly rounded: 
thorax marked before the middle with two obsolete pallid spota 
(Sfdil) . 

Reported from Silhat. 

31. APHANA DIMIDIATA, Hope. I 
I 

hjstra dirnidiata, Hope, Tnme. Linn. Soc. xix, p. 133, t. 12, f. 4 (184.5); 
Walker, List Horn. B. M. ii, p. 286 (1851). 

Aphana dimidiata, Stil, stettin Ent. Zeit. uiv, p. 233 (1863). 
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Fnecons ; head, thorax, and feet concolorous : basal half of tegmina 
virescent, sprinkled with numerous minute dull black spots, apices sub- 
orange-hyaline marked with cretaceous spots : basal half of wings green- 
ieh with the posterior part whitish, spotted black, apices fnscous, irro- 
rated with virescent spots (Hope). Long 14i : exp. teg. 46 millimn. 

Reported from Silhat. 

Aphana sicobatica, 8tH1, Berlin Ent. Zeitschr. xiii, p. 241 (1869). 

Sordid olivaceons-green : scntellnm, pectns, abdomen, a d  feet 
black-fuscous: tegmina before the middle mrnginons, sprinkled with 
black ; behind the middle, ochraceous, marked with a band and monldy 
spots ; apical limbns, black ; wings, black, a very large basal spot ccern- 
lean-virescent. Long 19 ; exp. teg. 55 millime, 9 .  

Size of A. farinosa, Bum.,  from which it diBers in the head pro- 
duced anteriorly, seen from above equal in length and breadth between 
the eyes, roundly-angnlated ; frons longer, furnished with a recnrved 
process. Frons rngnlose, tnmescent a t  the base and with a median 
process short, compressed, recnrved, obsoletely tricarinate, the ridges 
diverging npwards, the median ridge disappearing below the middle: 
vertex narrowed forwards, obsoletely carinate in the middle; lateral 
margins dilated, elevated : thorax furnished with a raised, acute ridge, 
running through it, strongly bi-impressed on the disc, scutellnm triari- 
nate. The mrnginons half of the tegmina covered with minute snd often 
confluent black dots, closer a t  the apex ; apical half ochraceons with the 
apical limbns black; the spote and an anterior band clothed with a 
white powdery substance: wings black with a large basal patch ex- 
tended a little beyond the middle, cmrulean-virescent. Apioal margins of 
the dorsal segments of the abdomen, green (Stdl) .  

Iteported from the Nicobam. 

33. APEANA (P) DIVES, Walker. 

Apharna dives, Walker, Lid Horn. B. M. ii, p. 280 (1861). 

Body dark ferrnginons ; disc of the vertex rather concave, borders 
elightly ridged, fore margin slightly inclined upwards : rostrum ex- 
tending far beyond the posterior coxm, dark brown : mesonotnm with a 
slight longitudinal furrow, fore-border very undulating ; a black band 
along the fore-border of the scutellnm; metmoturn black : abdomen 
obconical, larger than the thorax, black above, thickly covered with 
white down, red bencath : legs black, sulcated, femora brown, posterior 
tibim spinose : tegmina groen, adorned between the veins with orange 
streaks which are interrupted by very nnmerons brown dots, the latter are 
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sometimes conflaent ; a tawny slightly curved band aeperstes this part 
from the reticulated t ip which ere brown with tawny veins: aimgs 
green, with numerous brown spote, gray mingled with white tonslda 
the tips, white along the inner border (Walker). Long, 14h : exp. tag. 
42 millime. 

Reported from Malabar. 

341. APHANA (P) ALBIFLOS, Walker. 

Aphama dbijoa, Walker, Lbt Horn. B. M. ii, p. 280 (1851). 

Body above, green ; beneath, bright-red ; vertex tawny, indistinctly 
carinate along the border ; face slightly carinate ; rostrum nearly aa 
long as the body, tip black; a concavity corresponding to the eye on 
a ~ c h  side of the fore-border of the pronotum of which the anterior por- 
tion of the lateral margins is black, posterior margin, tawny ; longitu- 
d i d  ridge almost obsolete : abdomen obconial, much longer than the 
tho-, thickly covered with white down : legs fermginous, snlcated; 
femora, red ; post.erior tibite slightly spinose : *mina black, adorned 
with nnmeroua little green marks ; reticulated part, ferruginous ; wings 
brown, adorned with bluish-green spots, white at the tips and along the 
posterior margin (Walker). Body lang, 164 ; exp. teg. 55 millims. 

Reported from Malabar. 

Genus LYCORMA, StU. 

Stettiin, Ent. Zeit. m v ,  p. 292 (1863) : part dphanra, Gn&h. 

Head somewht protuberant, protuberance very short, reflexed: 
frons, distinctly upwards and at the base more narrowly, furnished with 
two parallel obtuse ridges, sometimes obliterated beneath the middle ; 
vertex truncated at the base, last angles not produced : thorax finely 
carinate in the middle: 6 r ~ t  femora not amplified at the apex abo~e : 
laet t i bh  armed with 4-5 spines ; manned a t  the base, above (StrPI). 

35. LYCORMA IMPERIALIS, White. 

Aphana imperialis, White, A. If. N. H. xvii, p. 830 (1846). 
Aphma imperialin, Westwood, Cab. Or. Ent. p. 74, t. 36, f. 4 (1848) ; Walker, 

List Horn. B. M. ii, p. 282 (1861). 
dpharra &cabilk, Walker, 1. o. Bnppt. p. 46 (1858). 
Lye- imprialis, gal, Ofvem. K. V.-A. F6rh. p. 486 (1862) ; Stettin Ent. 

Zeit. xnv, p. 232 (1863). 

Tegmina olive-green, the basal portion with numerous black ~pote, 
most of which are traversed by p e n  veins ; the tip black, beautifully 
reticuleted with olive-pen : *, at  the b e ,  purpliah madder with 
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11-13 large black spote, the purplish part reticulated with whitish ; 
the end brownish-black ; a blnieh-green band-like mark across the mid- 
dle of the wing, not nearly reaching the hind margin, the three nerves 
traversing it a m  black; tegmina and wings beneath almost aame aa 
above : head and thorax above greenish ; prothorax finely, tranevereely 
striated, a line, down the middle, shining : abdomen black, margins yel- 
low, segments slightly powdered with white, vnlvsr scales red : legs 
brown, ti& of hind lege tridentate on the outside ( White). Exp. teg. 
61 millims. 

Reported from Silhat : the Indian Museum possesses specimens from 
Sikkim. Red : metmoturn black: abdomen with a red tranaveree line at  
the base ; tip red beneath : tegmina with blaok spots along the costa and 
with some more or less interrupted and irregular black ban& ; more 
than one-third of the apical part black with very nnmerom and regular 
black veins and veinleta : wings black, bmal half red with several black 
spots; a white middle band, not extending to the hind border (A. 
plumbizis, Walker). Body long 1q ; teg. 54) millime. T h i ~  is the 
reddish-brown variety. 

36. LYCOUMA PUNICEA, Hope. 

Lystra punicea, Hope Trana. Linn. 000. xu, p. 133, t. 12. f. 6 (1843) ; Wnlker, 
List Horn. B. Y. ii, p. 286 (1861). 

A p h a  deZeetaMlia, Walker, 1. a. Snppt. p. 44 (1858). 
Lycmmu ~~ StU, Stettin Ent. Zeit. m v ,  p. 233 (1863). 

Reddish purple, head and thorax paler; baaal half of tegmina 
tinted rosy and sprinkled with numerous black spots; apex hyaline 
fascone-puniceone with a pellucid mark in the middle of the disc : wings 
pnniceons at the base, marked by black spots, whitish in the middle and 
fmcons-hyaliue, at the apex (Hope). Long 123 ; exp. teg. 48 millims. 

Ferruginons brown, black beneath : antennre bright red ; pronotnm 
dull peen with some very minute, testaceons, brown-bordered spots : 
abdomen black: hind bordere of the segments luteone on each side, 
beneath : legs black : tegmina black, whitish green with black epots for 
about one-third from the h e ,  outline of the green part much excavated 
with eome streaks same hue near it ; veins green : wings bright red 
with black spots, apical part blackish brown, divided from the red part 
by a bright greenish blue band which does not extend to the hind 
margin. (A. delectabilis, Walker). Body long, 12t ; exp, teg. 42 
millims. 

Reported from N. China, Shanghai, India, Silhat. The Indian 
Museum posseseee e mutilated specimen from the Dikrang valley, BB 
a m .  
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37. LYCORMA IOLE, Sta.  

Lycorma iols, Stil, Stettin Enk. Zeit. m v ,  p. 234 (1863). 

Blackish : the lateral posterior blotch on the vertex, thorax, lateral 
margins of scutellnm, and the tegmina more or lees purely green-oliva- 
ceons, the tegmina with 23-28 largish black spots, barely third apical part 
black, green-veined : wings coccineons with 8-10 black spoh, black- 
fnscons behind the middle and there with a shortened band, virescent 
or caernlescent ; anal valvnles in P sangnineone (StB1). ? long, 17 ; exp. 
teg. 52 millims. 

Reported from India : closely allied to L. delicatub, White, larger, 
cephalic process less prominnlons, and the spots on the tegmina and 
wings larger. 

38. LYCOEMA DELICATULA, White. 

Aphaprcl delicatda, White, A. M. N. H. xv, p. 37 (1845). 
d p h w  dclicatula, Walker, List. Hem. B. Y. ii, p. 282 (1851). 
Aphma qperosa, Walker, 1. o. Snppt. p. 46 (1858). 
Lyconna delicatula, St61, Ofvem. K .  V.-A. Barb. p. 486 (1852) ; Stettin Ent. 

Zeit. m v ,  p. 232 (1863). 

Tegmina very pale greenish brown, basal part with many black spok 
(at least twenty) of which six on the anterior margin : the end darker 
brown, beantifully reticulated with pale greenish brown : wings at  the 
base, vermillion red with largish black spots, irregular on either side (at 
least seven), tip widely black ; a large acutely triangular sea-green mark 
on the fore-edge between the red and black parts : antenure orange : 
head and thorax above of a pale brownish colonr with a sort of bloom 
over them : body and lega blackish brown with a slight bloom (mite). 
Exp. teg. 41 millims. 

Reported from Nankin, Canton, China : very doubtfully from Sib- 
s l p r  (Bssam). The cephalic process in this species is a little more 
elevated than in L. imperialis, White, to which it otherwise beam a strong 
resemblance : the black spots on tho wings and tegmina also are smaller, 
the te@na are palely olivaceous or whitish fawn-colour : the median 
b n d  on the wings varies, as in all the others of this group, from whitieh 
to csernlescent or virescent (Stil). 

stettin Ent. Zeit. xxiv, p. 282 (1863) ; pert of A p h a ,  Qnbrin. 

Head furnished with a cephalic protuberance, very sIender, acute, 
reflexed or erect ; frons distinctly narrowed upwards, abruptly narrower 
at  the b e  famished with 2-3 ridges, a little elevated, parallel : vertex 
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very broadly sinnated at the baae : thorax barely carinate in the middle : 
h t  femora slightly amplified at the apex above ; last tibise 4-spinose ; 
unarmed above a t  the baae (Stdl) .  

39. EUPHRIA AURANTIA, Hope. 
Aphana aurantia, Hope, Tnms. Linn. Soc. xviii, p. 443, t .  31, f. 2 (1841). 
Euphria aurantia, Btbl, Stettin Ent. Zeit. xxiv, p. 232 (1863). 

Entire body above orange ; tegmina sprinkled with barely visible 
yellow spots, posteriorly spotted black ; a few minute spots on the internal 
margin and a very narrow border on the posterior margin, blaok : head 
excavated above, margins elevated ; frons produced above the pronotnm 
in a small, tapering, recnrved horn: abdomen, at the base, covered 
with a white powdery substance ; body beneath concolorone, a little more 
obscure (Hope). Long 19 ; exp. teg. 63 millims. 

Reported from h s a m  ; the Indian Museum poeeesses a specimen 
from Sikkim. 

Fresh specimens have the tegmina green instead of orange, sprinkled 
with whitish powdery spots or patches, more distinct beneath: wings 
orange, body and abdomen orange yellow, in one specimen inclined to 
brown ; feet (except posterior femora) in some greenish, in others con- 
colorone with the abdomen, recnrved horn in some green, in others orange. 
Also the apices of the tegmina are sometimes faded yellow more or less. 
A long series should supply the linka. The Indian Mneeum has several 
specimens from Darjiling. 

40. EUPHRIA SUBMACULATA, Westwood. 
Aphm submecdu&, Westwood, DM-'~ Nat. Lib. i. p. 284 t. 24, f. 1 (1840) ; 

Walker, Lint Horn. B. M. ii, p. 276 (1851). 
Aphana r e h ,  g a l ,  Ofvera. K. V.-A., FBrh. p. 190 (1855). 
Euphria ezlbm~:ulota, StB1, Btettin Ent. Zeit. xxiv, p. 232) (1863). 

Sordid yellow-testaceons; frons with a cephalic protuberance or horn, 
twice as long aa the vertex, channelled above, recnrved : lateral margins 
of thorax narrowly black : scntellum obsoletely tricarinate : tegmins 
dons-testaceons above densely spotted whitish-monldy, costal spot8 snb- 
glancescent : wings nigro-fnscone, yellow-cinnamon beyond the middle, 
especially before the middle spotted whitish monldy : abdomen above 
whitish-mouldy (E. r&a, StU). Body long 21 ; exp, teg. 71 millims. 

Reported from India : the Indian Museum possesses specimens from 
Sikkim. 

41. EUPHRIA LECTISBIMA, Walker. 
Aphana Zeetissha, Walker, List. Horn. B. M. Bnppt. p. 45 (1858). 

Grass-pen : head with a short, acute, almost vertical horn ; sides 
of the vertex cwinate ; frons and face b t ,  the latter with a elight ridge : 

20 
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abdomen above testacaons : tegmina livid, red beneath, e x q t  f0wan-l.a 
the apex, adorned with many green, white-dotted, spota ; border green, 
adorned with dots of white tomentnm along the costa, and with black 
dots elsewhere, except towards the base of the inferior border where the 
dote are luteous : wings crimson for more than half the length from the 
base (Walker). Body long, 21 : exp. teg. 33 millime. 

Reported from N. India : the Indian Museum possesses a apecimen 
from Sikkim. Closely allied to 1. ambilis, Hope, from which it d8em 
in the absence of the three fnlvons spots on the pronotam and of 
the blackish lines on the mesonotnm and posterior msrgina of the 
abdominal dorsal segments, and in the spota on the tegmina, which 
are small and circular, nowhere linear and transverse. Still (Ofvers. 
K. V.-A. Forh. p. 486,1862) unites the two species. 

42. E m r u  AIIABILIB, Hop .  

Aphana adil ia ,  Hope, Trane. Linn. Soo. xix, p. 132, t. 18, f. 1 (1845) ; W*, 
Lint. Horn. B. M. ii, p. 274 (1851). 

Euphria d i l i s ,  Sal, Stettiin Ent. Zeit. &, p. 232 (1863). 

Body above orange ; head green, furnished with an ered, acute, 
slender horn : prothorax green, marked by three fnlvons spots : tegmina 
cretaceons sprinkled with numerous oval epota ; wings coccineone, palely 
virescent at  the apex : body beneath green ; feet concolorons ; pectua 
eprinkled over with e whitish down. The spote which above appear 
to be white and green intermixed are beneath entirely green (Hope). 
Long 25 : exp. teg. 69 mill im~ 

Reported from Silhat. 8 

43. EUPHBIA AUROS~, Hope. 

Aphana aurora, Hope, Rans. Linn. Boa. xix, p. 183, t. 18, f. 9 (1846) a WaIker, 
Lint. Horn. B. M. ii, p. 276 (1861). 

Eqhria awrora, StB1, Gtettin Ent. Zeit. m v ,  p. e38 (1663). 
Allied to E. aurantia, but emaller ; almost the whole body orange : 

tegmina externally barely virescent, internally orange and sprinkled with 
very minute whitish spots : body beneath concolorons : wings with cm- 
faceona spots; last t i b h  externally spinose (Hop). Body long, 19; 
exp. teg. 61 millima. 

Reported from Silhat, Philippines. . 
&. EUPHBIA (P) WALKBBI, n. ep. 

AphOplW1 dives, var. ( 9 )  , Walker, Lint. Horn. B. M. ii, p. 281 (1851). 
Body yellowish brown, red beneath : vertex slightly ridged and fnr- 

rowed: frone rather prominent, furnished with a slender, black, linear 
furrowed horn which b inclined backward nearly to the ptarior margin 
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of the shield : rostrnm femginoua, tip darker, extending nesrly to the 
tip of the abdomen : an excavation partly inclosing the eye on each side 
lateral m a r g h  of pronotum and most of metanotnm, black : abdomen 
a little longer than the thorax, nearly elliptid, red, with a black band 
a c r m  each segment above : legs black, h w e d ,  femora red, posterior 
tibirs spinose : tegmina not much longer than the wings, apex obtuse, 
pale dingy yellow with very nnmeroua brown marks, reticulated part, 
yellowish-brown : wings brown with many almost colourlesa spots which 
are partly confluent, posterior margin almost colourlesa, tip pale brown 
(Walker). Body long 144 ; exp. teg. 92 millimn. 

Reported from India. 

G e m  PHOBONIB, Still. 

Stettii Ent. Zeit. m v ,  p. 233 (1863). 

Head not protuberant but emitting from the base of the frons a 
very long, very slender, mobile, reflexed procesa [which in dried speci- 
mens ie very egsily detached] ; from a little narrower above the middle 
than beneath the middle, abruptly narrowed at the base, furnished with 
two obtuse, parallel ridges (often obliterated), lateral margins slightly 
ainnate beneath the middle ; vertex truncated at the I>ase : thorax hard- 
ly carinate in the middle, first pair of femonr distinctly amplified above 
a t  the apex : last pair of tibise 4-spinoee, furnished above at the baae 
with a tubercle (St&). 

A p h  nigro-maculata, On&, Icon. a g u e  h. t. 90, f. 6 (1890-34) ; Voy. 
B6langer Ind. Orient. Zool. p. 457 (1834) ; Spinole, A. 8. 1. I?. (1 dr.) viii, p. 248 
(1839); Walker, Liet. Horn. B. M. ii p. 273 (1861). 

Fulgwa ( A p h a )  nip-maculata, G. It. b y ,  CtriffithBe ed. An. Kiig. Ine. ii, 
p. 260 t. 90, f. 6;  t. 138, f .  1 a-c. (1832). 

Aphanu nigro-maculata, Westwood, Trane. Linn. Soc. xviii, p. 149 (1841). 
Phur& nigro-wulata, Stbl, Stettin Ent. Zeit. xxiv, p. 233 (1863). 

Head and thorax brown ; horn black, short, flexible ; tegmina brown 
with some small scattered black spots, exterior margin with a broad 
black border : wings with basal half silvery grey, spotted with black ; 
other half, black, with the interior margin brownish black ; body silvery 
grey, with transverse narrow bands of black ( G a y ) .  Head snbferm- 
ginone, brown ; frous with a cylindrical horn recurved backwards ; tho- 
rax somewhat greenish brown: tegmina obscurely blue, apex finely 
reticulated with black, punctured with black on the anterior margin 
with five dote obliquely arranged at the base : winge Mue, spotted with 
black, posteriorly brown, black at  the apex : abdomen black, streaked 
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with white : body below and femora ruddy: cous brown (Qdrim). 
Long 20 ; broad 55 millirne. 

Reported from China, Cochin-China : the Indian Mmenm posaeeses 
a specimen from the Andaman islands with the cephalic procees absent. 

46. PHOEONIS PAULINIA, Signoret. 
A p h ~ n a  pulinia, Signoret, A. 8. E. F. (4 dr.) ii, p. 123 ; t. 1, f. 6, (1862). 
Brick-red with the dorsum, femora, tips of tegmina, tip of the w i n e  

and several spots on them of a blackish-brown ; on the anterior margin of 
the tegmina several black spota and a slight filiform, recurved cephalic 
process. Heed broader than long, vertex square, a little transverse, with 
a transverse ridge and a fovea on each side of the eyes : fro~m convex, 
without a ridge on the anterior margin, a black filiform appendage, with 
a longitudinal groove, reaching almost the end of the mesonotnm : rok 
t m m  of a reddish-brown, reaching the end of the abdomen, the thi rd  
joint, the longest : pronotum almost five times broader than long, pos- 
terior margin concave, anterior convex with a median emargination 
which gives it a bilobed appearance, presenting on each side, beneath 
the eyes, a strong emargination : lateral margins convex and black, e 
slight ridge on the disc : mesonotnm weakly tricsrinate, and exhibiting 
towards its extremity two small brown dots. Tegmina with a bmad 
apical band formed of a network of yellow veinlets on a brown p ~ d  ; 
on the anterior margin are numbers of black dots, the clavial vein near 
the fold of the tegmen with 3-5 black dots : wings transparent in the 
middle, slightly bluish and exhibiting there about a dozen more or less 
regular brownish spots ; tip brownish ; the border, also the folded part 
near the abdomen, slightly infnsata : abdomen red beneath, black above, 
with the end of the segments and the lateral margins, red ; each segment, 
especially those of the extremity, covered with a thick farinose substance : 
feet with the tibim red and the femora black, the posterior with three strong 
spines on the external side (Sign.) Body long, 16 ; exp. teg. 50 miUims. 

Reported from Cochin-China ; the Indian Museum has e specimen 
(with the filiform cephalic process wanting) from Tenasserirn. StHl 
unites this with P. nigro-macukzta, QuBrin, but though stmctnrslly the 
same, the coloration of the tegmina leaves no doubt as to specific identity. 

aenus QEBENNA, SM. 
Trane. Ent. Soo. (3 a&.) i, p. 682 (1868) ; Hem. Afrio. it, p. 186 (1866). 
Head broadish, narrower than the thorax, not protuberant; vertex 

transverse, anterior margin straight, posterior margin broadly sinnate ; 
frons subquadrate, somewhat amplified on both eides a t  the clypem, 
median area amplified upwards, broadly snbtrnncate a t  the apex, pro- 
minulous before the apical margin of the vertex, not reflexed ; clppeas 
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ecarinate : second joint of antennae transverse, produced upwards from 
the insertion. Thorax nnicarinate in the middle, roundly produced at  
the apex behind the vertex : scutellnm about half longer than the tho- 
rax. Tegrnina barely amplified towards the apex, rounded at the apex, 
costal margin straight, ldngitudinal veins rarely furcste, small transverse 
veins remotely scattered throughout the entire tegmina : wings remotely 
transversely veined behind the middle. Feet simple, last tibiae Cspinose 
with their baae neither spinose nor tuberculated (S6dl). Allied to 
Aphana. 

47. GEBENNA SYLVIA, StH. 
Qebema Sylvia, StH1, Trans. Ent. 800. (3 e6r.) i, p. 682 (1863). 

Palely grey-flsvesceut ; frons, vertex and disc of thorax,cmd scutel- 
lnm minutely irrorated black ; thorax and scntellnm on both sides sprin- 
kled with small black spots : tegmina weakly descent-femginons from 
the h e  beyond the middle, remotely sprinkled black, costal limbus 
palely olivaceons-virescent ; apical p& vitreons, sprinkled and spotted 
fnscons ; wings vitreous, palely virescent towards the base, adorned with 
three irregular, large, subconfluent, black-fnscous spots, before the mid- 
dle : dorsum of abdomen, black ; segments margined olivaceons at  the 
apex ; abdomen adorned with fonr longitudinal rows of irregular grey- 
flavescent spots ; ventral segments on both sides, spotted black, inter- 
rnptedly banded black at  the base: feet with nnmerons black ban& 
(Stdl) .  9 ,  long, 13 ; exp. teg. 39 millims. 

Reported from Inch. Vertex almost thrice as broad as the traneverse 
eye, margins somewhat elevated : frons remotely and finely mgnlose, 
elightly narrowed upwards : thorax less distinctly rngalose : eontellurn 
finely rngnlose on the disc. 

Qenue POLYDICTYA, CluBrin. 
Icon. BBgne bnim. Texte Ine. p. 369 (1830-34) ; Stil, Hem. Afrio. iv. p. 136 

(1866). 
Vertex about fonr times as broad a8 the eyes : entire tegmina dense- 

ly or very densely reticulated : anterior tibim sometimes somewhat dila- 
ted: frons obtusely rounded at  the baae, amplified at  the apex cmd 
distincly broader than the clypens, tegmina thrice or more than thrice 
longer than broad (Stdl). 

Polydictya basaZis, Gn6rin, Icon. mgue Anim. Texte, Ine. p. 369 (1830-34) ; 
Walker, Lid. Horn. B. M. ii, p. 289 (1851) ; J. L. 8. Zool. x, p. 98 (1867). 

A p h m  uniformis, Walker, J. L. 8. Zool. i, p. 144 (1867). 
Eutybrachys basalie, Hope, Tram. Linn. Soo. dx, p. 134, t. 12, f. 6 (1846) ; SLhI, 

Ofvere. K. V.-A. Farh. p. 600 (1862). 
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Fnscons yellow : head flaveaeent : thorax brnnneone ; abdomen dull 
red; tegmina fnscons, reticulated yellow; winp  a t  the base with e 
mrnlean incnrved line forwards, posteriorly subroseom; remainder 
blackish (Hope). Body long, 21 ; exp. teg. 56 millime. 

Reported from Sumatra, Silhat. There are at  least two apparently 
nndescribed species of this genne in the Indian Mmenm: one with a 
double incurved cmrnlean line at the base of the wings, abdomen ver- 
million with the doreal segment more or less banded black, (body long, 
16 : exp. teg. 46 millime), from the Andamam ; and one with the base 
of the wings red and base of the tagmina above end below with a bluish 
tinge, (body long, 19 : exp. teg. 53 millims), from Sikkim : but a seriea 
is desirable before describing them further. 

49. POLYDICTYA (P) TBICOLOB, Westwood. 

Lystra tricolor, Westwood, Am. Ent. ii, p. 86, t .  87, f. 4 (1846). 
Polydictya tricolor, Walker, Lbt. Horn. B. M. ii, p. 290 (1851). 

Sangnineom, very glabrom ; anterior lobe of pronotnm and meso- 
not- anteriorly black, basal half of tegmina (the livid b e  i telf  excep 
ted) stramineone, spotted black ; apical half bmnneons ; costal spot 
stramineons : wings red, apical half fnscons : feet chestnut aangnjneona 
(West.) Body long, 16i  : exp. teg. 56-57 millim. 

Reported from Aasam. 

Genm ANCYIU, White. 
JL M. N. H. rv, p. 34 (1846). 

Allied to Euymela, Hoe. ; but distinguished from it by the shape 
of the head which haa not the dilated gem,  no stammsta, ante- close 
under the eyes : tegminrt finely veined, with a notch on the posterior 
margin and rounded at the apex, whence (in 8 ) proceede a longish nafiow 
appendage, widest at the end : legs much dilated and compressed 
throughout : hind legs very long with four spines on the outer edge of 
the tibiae : the end of the body covered with a waxy down-like secretion 
(White). 

50. AXCYRA APPENDICULATA, White. 

Ancyra appendieulata, White, A. M. N. H. rv, p. 84 (1845) ; Weahmd, C.b. 
Or. Ent. p. 74, t .  81, f .  5 (1848) ; Walker, Lint. Horn. B. M. ii, p. 395 (1861) ; Dist- 
ant, J. A. S. xlviii (2), p. 88 (1879). 

Rich deep brown: tegmina, above brown, spotted at  base with 
white and with two widiah powdery bands of white ; beneath, mahogany 
red: wings deep brown almost black on the edge and between a red- 
colonred space : body beneath yellow : legs b h k  : wings more powdery 
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in the 9 than in the d (White). Long 9f ; exp. teg. excl. appendage 
25 millime. 

Reported from Manlmain : the Indian Mnsenm possesses a specimen 
from Tenawerim. 

51. hWYE4 HIBTRIONICA, St&l. 
A w r a  histrionics, Stil, Stettin Ent. Zeit. xdv, p. 245 (1863). 

Fmcons-ferruginons : frons yellow-femghons adorned with five 
wbelevated, narrow, black bands : tegmina obscurely ferruginom, baaal 
part and oblique band behind the middle, fnscescent, apical callns black, 
apical appendage fnscescent-ochraceons : abdomen flmvescent (when alive 
mngnineous ?), apex covered with a monldy pubescence ; feet blackish. 
Closely d i e d  to preceding; tegrnina, especially behind the middle, 
broader, apical appendage shorter, fuscescent-ochraceons not black-fns- 
cons, apical d n e  smaller, wings broader and their apical p~OCe88 
shorter (Stdl) . 9 ,  long, 11 ; exp. teg. 26 millims. 

Reported from Cambodia, ; the Indian Mnsenm haa a apecimen from 
P e p  ; but the desiccated body is only 8 millime long and the banal past 
and band behind the middle of the tegmina, ie lighter dnll f e r m g k o ~ ,  
not fnscoscent. 

0. ~ u l i o o l l i s ,  GFnBrin, in J. A. S. LIII (11) p. 230, No. 76, is s 
synonym of Tibicerc brunnw, Fabr., aa follows :- 

TIBICEN BBUNNEUS, Fabricins. 
Tettigonia bmmnea, Fabr., Ent. Byet. Bnppt. p. 617 (1798) ; Syst. Rhyng. p. 43 

(1803). 
Cicada bmmea, Germar, Thon'e Amh. ii (2) p. 6 (1830) ; Walker, Lht. Horn. 

B. M. i, p. 280 (1851). 
Cicadu maczllicollis, CfpBrin, Voyage Is Coqnille, Zool. ii, p. 183 (1830) : Walker, 

1.0. Snppt. p. 28 (1858). 
T. (Abricta) bmmnew, StU, Hem. Afrio. iv, p. 26 (1886). 

Ferrnginone or testaceom, paler beneath : apex of the scntellnm 
and two very large spots on the thorax, femginons-flmvescent, the latter 
with two fnscons streaks : head, a 81~mll posterior median apot and a 
transverse impression on the thorax towaxds the sides, blscki~h or fns- 
cescent-ferrnginous ; a apot on the lobes of the vertex, ferrnginons : 
fonr triangular spots on the smtellnm extended bsckward~ from the 
b e ,  fuacons ; the median pair smaller, often obsolete ; the lateral pair 
produced to a distance backwards : tegmina and wings sordid vitreous, 
veins t e sane -hvescen t ,  fnscone towards the apex: head a little 
b d e r  than the anterior part of the thorax : ocelli somewhat more 



distant from the eyes than £mm each other : thonrx gradually a little 
narrowed from the apex backwards beyond the middle (SfcU). 8, ? * 
long, 21-24 ; exp. teg. 60-73 millime. 

Reported from Mauritius, Bengal. 
In J. A. 8. B. LIV (11) p. 23 Comwpsaltria abdulla, Distant, is 

recorded as a synonym of 0. qimsa, Fabr. (1. c. LIII (11), p. 227) : the - 
following is Distant's description of C. abdulla. 

8 .  Body above casteneons, more or less covered with greyish 
pubescence and pilosity : head with the vertex somewhat sparingly 
pilose and the area of the ocelli, a little infuscate : pronotnm sparingly 
pubescent with a central x -shaped space denoted by st.riae, followed by 
two oblique st&, the outer one submarginal and slightly curved, lateral 
and posterior margins densely pubescent : mesonotnm with two faintly 
indicated obovate spots on the anterior margin, sparingly pubescent, t h e  
lateral margins and the region of the crnciform baaal elevation much 
more densely pnbescent. Abdomen sparingly pubescent but much more 
densely so on the disc and the lateral margins : body beneath ochra- 
ceous : first and intermediate femora with the bases and apices fnscona* 
the central portion pale ochraceou : h t  tibiae castaneons and tarsi 
piceous; intermediate tibiae pale csstaneons, with the base narrowly 
and the apex broadly piceons : last pair of legs pale csstaneous, apices of 
femoras bases and apices of tibim, dark castaneons. Tegmina and wings 
pnle hyaline; the former with the costal membrane and basal area. 
castaneoua, claval area, piceone, transverse veina at  bases of 2, 3, 5 apical 
areae infuscate and a submarginal series of small fnscons spots a t  apices 
of longitudinal veim : wings with anterior claval margin and a curved 
basal streak dark caataneom. The face ie very swollen and convex 
beneath, longitudinally furrowed and transversely striated : the roatrnm 
exteude just beyond the base of the femora : the opercnla reach the base 
of the fourth abdominal segment; the outer margina are deeply nar- 
rowed and concave near the base and then become slightly convex to the 
apex which is broad and rounded, these opercnla are very wide apart at 
the baae and are confined to the lateral side of the under surface of the 
abdomen (Dwt.). 
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XIn.-Memorandum, on the Uowo~iorc of t?u Lead Liningr of India% Tea 
0 h t s . - B y  ALEX. PBDLEB, F .  C. S., Professor of O h m i a t y  

i n  t h  Pr&y Uollege, Oalmtta. 

During the last few years rather numerous instances have happened 
of oheste of tee, apparently prepared and packed in the usual way in the 
tee districts of India, reaching Calcutta or England in a damaged condi- 
tion ; the damage consisting in the partial corrosion, and sometimee 
almoet total destruction of the lead linings of the chests, and in the 
deterioration of the quality of the tea itself. 

At  the request of the Indian Tee, Association I undertook some time 
ainoe to make some experiments in order to ascertain the oause of thin 
corrosion, and though my experiments have not yet been completed so 
far as I could wish, they are snfficiently far advanod to enable me, a t  the 
argent request of the Indian Tea desooiation and of the the Bengal 
Government, to write a p~lirninary memorandum. 

The previously published literature on this subject in iemarhbly 
meagre, and it may be summed up in a few words. On the other hand, 
there is reason to believe that there is a large accumulation of  pub- 
lished evidence on this abject, and i t  is desirable that some steps should 
be taken to wllect and collete the mses of evidence which must have 
accumulated in the hands of the various agenta of tea gardens, and in 
the hands perhape of the more experienced plantere. 

The f h t  experimental enquiry aa to the corrosion of the lead lining8 
of Indian tea chesta and its a u s e  which I can find published in 
ecieutific periodioals appears to have been carried out some time previous 
to  1883 by Dr. Wigner, who waa then President of the Society of Publio 
Analysts in England. He published, in Vol. I1 of the Jonnnal of the 
Society of Chemical Industry, a paper entitled " The packing of sub- 
stances of delicate odonr such as Tea, &o. "+, in which he describes his 
experiments, made during the previous five or six years, in aertain caaee 
of corrosion of tea-leads in boxes made of Indian woods, the consignments 
of tea coming prinoipally from Amam. The conclusions at  which he 
arrived were that the corrosion waa due to the wood used in the boxes, 
and his theory, though he did not adduce any specifio faote ee to the 
cause of the corrosion, waa that the wood must have in eome way 
generated acetic or other volatile acid, which, in the presence of carbonio 
acid and moist air, would account for the corrosion of the lead. My 
experiments have in almost all respects confirmed this theory. 

The next contribution to our knowledge of this subjeot which I osn 

Journal of the Booiety of Chemicsl Induntry, Vol. 11, p. 268. 
21 
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find is in a memorandnm pnbliahed by Dr. (3. Watt, on special duty with 
the Revenue and Agricultural Department, Government of India, and 
dated Simla, June 21et, 18841. Dr. Watt makw the following statement :- 
" My views on the subject of woods suitable for tea boxes am at  variance 
with the popular outcry againat oar Indian timbem ae injuring the 
Teas." He also states he haa observed the following cnrious facta :-" The 
tea may be completely destro yed, and yet npon the moat careful acmtin y 
not a single opening can be detected in the lead. It ie obvione t h d  
until the lead is corroded any iujnrione influence which the timber might 
exert npon the tea could not take place." Again, " I have on several 
o w i o n s  had the pleewre of inspecting lead mid to have been corroded 
by the action of the wood. But i t  is a &one fact that the action 
eeema to commenoe on the inaide of the l e d  instead of on the antaide or 
on the anrface in conteof with the wood, (the s u p p o d  acid iufiuenoe 
which decompoeee the metal) hae not been apparently observed." He 
eleo snggesta " it may be the tea iteelf which oorrodw the metal and not 
the wood." 

Dr. Watt ale0 during the Calcutta Intemtional Exhiiition had sn 
opportunity of working with 800 tea-box woods from all parta of India, 
and performed a large series of experimenta on the action of them woo* 
on tea-lead. He Bays both anseaeoned and seaeoned woods were nsed in 
fhese experimenta, whioh were repeated once or twioe, with moistened 
woods and under conditions intended to simulate thoae of the hold 
of a ship, and " in no instunce haa the lead been found to be in ever so 
slight a degree c h e m i d y  acted on ; " and h l l y  Dr. Watt states "he 
failed utterly to discover any wood which seemed to poeeeee the leeet 
chemical rrction npon leed." 

In reply to thia memonmdum, Mr. Playfair, in the Indian Daily 
Newe of July 29th, 18M, gave the resnlta of certain inveatigationa on this 
eubject, which had been made for him in London in 1883 by the late Dr. 
A. Voelcker, F. R. 6. Dr. Voelcker'a eonclneions were that ' l  the corr+ 
mon of the lead (in the Indian tea-chests) nnqueetionably is due to the 
attack of acetic or other volatile acids, and the mbsequent formation of 
white lead (wbonate of lead) by the action of the air. ~o~.&dering the 
fact that the surfaces of the leads which were in c o n h t  with the tea 
were qnite bright and sound, whilst the under snrfacea in contact 
with the wood were more or lee8 corroded; it appeara to me that in dl 
probability green or unripe wood haa been employed in making the tea- 
ohesta. Such wood _ie known to generate in a somewhat warm locality 
acetic a.ud anslogona organic acids which act upon lead." 

Dr. Watt, in a long letter, dated Augnet 13th, 1884, also to the Indian 
Daily Newe, dieoustma Dr. Voelcker's conclnsione, end to a gmat extent 



.1885.] A. Pedler-Coworion of Lead Lining8 of Indicm Tea Cheetr. ,161 

miterah the poeition he had previonely teken up. Hie wndnsiona 
may be fairly well summed up in the following h tement  : " The 
chest ie fall of tea which has been fermented, ite fermentstion arrested 
rapidly, snd the tea ie rapidly enclosed in a owe and shipped to 
Enrope. Is i t  improbable that the acetifioation of the fermented tea 
may not be the primary rtgent in the decomposition of the wood and 
&he mnseqnent aorroeion of the lead P Having arrived at this conclueion 
I had lit% ditlkdty in producing from tea an metons organic acid 
whioh rapidly comded lead ; so I heve no doubt thin volatile acid on 
eeosping through the 1 4  lining would soon estirblish in certain timbers, 
espeaislly green snd anseasoned ones, corresponding acetification, but I 
r m  convinaed t h t  we have to look to the tea itaelf and to some imper- 
feotion in ite man&ture, aa the primary exciting agent in the oorro- 
mion of the lead snd the damage of the oommercial article." 

In view, then, of these mnhdictory statements as to the oanee of 
the corrosion of the tee-leads, Dr. Wigner and Dr. Voelcker being of 
opinion that the c a w  wsa the wood, thongh of come  their proof was 
incomplete, and Dr. Watt holding that the canae waa to be found in the 
tea, I wmrnenced the following experimenfe. 

From a pmmtical point d view the first thing whioh it wee desimbld 
to eettle was whether the tea or the wood of the ohate waa the adive 
agent in induaing fbe comeion of the 1 4 .  To teet thie view, certain 
boxee of tee, were p i a l l y  prepared, and they were then handed over 
to me by the Indian Tea h i a t i o n .  

Three boxee r e p r e d  the matter typically. 
No. 1 wam a hall oheat oontaining 40 fbe. of pekoe d o n g  tee a) 

odinsry manufacture. The hdf box wee made entirely of wild maago 
wood ( M o n ~ f m  indiag), demp and nneeseoned. 

After being kept in the ordinary way for several weeks this box waa 
examined. On b e i i  opened the npper andme of the lead next the wood 
WWJ fonnd to be dm& entirely oovered with a white powder, which on 
examination wss fonnd to be pPinoipdlp '' white lead." The lead wae 
largely oorroded over the whole snrfw, and in fact eaten through in oer- 
bin places. There were eeveral clear caeea of perfomtion, and, examined 
under a e n g  glaee, the perforations were s m l l ~ ~ d e d  on the upper 
aarfsoe with very extensive comeion. The lead ww then cut off from 
the chest, m d  the anrface next the tea examined ; over the gra ter  pert it 
wee quite bright and free from cornion, though in certain prts  it wae 
slightly tarniehed. The perforations were dm examined from the under 
surface, and there wee no trace of corrosion round the edges. Even in 
@&I, which ehodd be the most favourable poeition for d o n  if the 
oorroeion ie caueed by the taa, no comaion waa men. 
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The lead of the bottom of the box and of the four Bid- orae 

m d  the resnlte were similar to thorn above degcribed. On all the ex- 
ternal enrfme the lead was lsrgely corroded, and in some perte to a 
moat excessive extent. On the inner side of the lead next to the tea, 
except on those  part^ where the lead had been entirely eaten through, the 
led waa perfectly bright and clean. 

The enrface of the wood of thia chest next to the lead wae aleo 
found to be distinctly acid to teet paper. 

The lead having been perforated in thj~ caae the o o d o n  w t ~  still 
open to the p-bility of explenation in the manner auggeeted by Dr. 
Watt, though, aa deecribed above, every ap-oe was egainat it. To 
teet thie point the following experiments were made : 

Pieoea of the elightly moistened wood were pleoed with tealead in 
a large bottle with air cherged with moist carbonic acid, but, after atand- 
ing for eome time, praotioally no corrosion of the lead appeared. 

8ome of the tea waa taken nnder eimilar cin?nmtancee to the ebove 
md p h d  with tea l a d ;  the lead remained perfeotly bright end moor- 
roded. 

1 I 

80me of the wood of the box-waa dietilled in a c m n t  of damn, I 

-13 the dietillah tested by placing eome of it at  the bottom of a bottle ; a 
piece of tea-lead waa then hnng in the bottle, so that i t  did not tonoh the 
liquid, end the bottle was repeatedly filled with air charged wifh m o a  
wbonic acid.+ The tea-lead was very distinctly o o d e d  on atending. 

8ome of the tea wee also distilled in a current of steam and the distil- 
late treated aa in the laat experiment, but i t  had no oomeive action what- 
ever on the tealead. gome piece8 of thewood of thiabox were placed ~& 
water and tea-lead hung over it, but not ao IU to touch it, end e x p d  
fo the air. The lead was corroded very rapidly. Some of the tee ppas 

teken also placed in water and tea-lead hnng over it, but not so as to touch 
it. For a long period there was no c o d o n  of the tea-lead, but after the 
tea had become monldy and had decomposed for some time, then o o h o n  
set in, but very muoh later than in the previone experiment with the 
wood. 

It was highly probable, then, from these experimente that the w& 
wae the sonrce of the comaion and certainly not the tea. 

Examination of Case No. 2. Thia wee a half aheat con- 
Mibe. of pekoe souchong tea, and made entirely of wi~d mango wood, 
which waa thoroughly dry and well-eeaaoned, but after the h - peck- 

The preeenoe of the carbonic acid and moist air in s neoessary mudition b 
W n o e  rapid action on lead in the preaenoe of oertain exciting agente. It is 
&e mdition whioh a ohert of tea would probably be mbjeoted to in the M d  d 
d p *  
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ed in the box, one eide, marked " B," was well damped with freeh water 
and the other sidea left nntouched. 

This cheet was again kept for several weeks under ordinary circnm- 
atancea, and wae then examined. Five of the outer sides of the lead lin- 
ing were quite free from oorrosion, but the sixth surface, opposite to the 
p l d  marked B, showed very evident corrosion, and considerable amount@ 
of lead carbonate or " white lead " were present over almoet the whole 
e m b e .  Thia aide of the lead lining wae examined minutely, snd there 
waa no perforation of any kind viaible. 

The inner eide of the leed lining wee also examined and the whole 
of the interior was perfectly bright and free from all terniehing and 
corroeion. The inner side of the oorroded part was examined most 
aprefnlly, but not the slightest evidenoe of any aotion could be detected, 
nor were there any perfomtione on this aide of the I d .  

The wood (seasoned) of thin box and also the tea were allowed to 
remain in oonteat with moiet air containing aarbonio acid for many 
weeks, but no oorrosion took pleoe. 

In thin caae, as there wea no perforation of the leed on the eide on 
whioh the lead waa oorroded on the extarnal surface, Dr. Watt's explena- 
tion cannot possibly apply, and the only logical wnolneion is that the 
oorroeion wee due to the wood. This time also it will be men the corrosion 
wee brought about not by unseasoned wood, but by seasoned wood which 
hed been subsequently intentionally thoroughly aatnrated with water. 

Examination of Ceee No. 3. This was a half chest containing Mb. 
of pekoe sonchong tea mannfaotured in the ordinary way, and the box waa 
made entirely of wild mango wood, but partly aeaaoned and partly damp and 
oneeaeoned. The pieoee of wood marked A were the damp and nneeeson- 
ed wood of the box. The unmarked planks were of seasoned wood. 

For examination, the tea in its lead lining was removed from the 
wooden box, and the lead Lining presented a very curious appearance. 
The following is a deecription of it. 

Side NO. 1. The lead lining under the upper or broad plank showed 
no corrosion: thb  plank was not marked. The lead lining nnder the 
narrow plank, which wee the lower piece and was marked A, showed mnch 
corrosion. Side No. 2. Under broad nnmarked plank practically no 
mrrosion, under narrow plank (marked A) mnch corrosion. Side No. 3. 
Under large nnmarked plank no corrosion and nnder small or narrow plank 
(marked A) mnch corrosion. Side No. 4. Under broad unmarked plan% 
no corrosion. Top of box nnder broad nnmarked plank no corrosion, and 
under narrow plank (marked A) much corrosion. Bottom of box. The 
greater part of the bottom lead was practically free from corrosion, but 
a t  ita edges it showed marked evidence of corrosion, particalerly w 
two eidea of box where there were pie- of wood marked A. 



The lead lining w m  very cmmfally d e d ,  &d, thoagh the lesd 
wae muoh corroded in psrb, it showed no Bign of perforation by the omm- 
eive mtion. 

The interior of the lead lining wse examined and it &owed no Bigns 
of tarnishing or corrosion or any aotion whatever. 

This tea wes again dowed to remain in o o n M  with & I d   fa^. 
many weeka in a moiat atmoephere containing oarbonio acid, end sbso- 
lutelp no c o d o n  took plaoe. 

Here, again, ae there waa no perforation of the lead lining, Dr. 
Watt's explanation ia untenable, and the c o d o n  wae solely due to the 
use of unseasoned wood. 

Two other arees of lead common were dmwn to my attention, a d  
though I regret I waa unable to obtain the name of the wood of whioh 
the tea boxes were made, the resnlts of the examination are intareating. 

A caw of tea marked 8. (No. 1.) on being opened waa found to have 
itn lead lining corroded, but not to a very great extent. The corrosion in 
t h i ~  oase wae of totally dBerent nature from that in the above UWM, and 
t h w  while in ordinary w e e  the corrosion waa white and to a certain 
extant pnlvernlent, in the oase in question the incrustation wae greenieh- 
yellow in oolonr, and firmly adherent to the lead. The wood of the 
box judged externally seemed well-seasoned, but on being splintered 
emitted a " oheeey " odonr, whioh flavour, I waa told, had communicated 
itaelf to the tea. The wood w c ~ e  examined and the odonr appeared to 
be due principally to a minute quantity of butyrio mid which was 
pmmnt. 

Thia wood waa aabjeoted to distillation in a current of eteam, the 
-dietillate placed in a bottle with tea lead hanging over it, and the bottle 
wna filled with moist c~rbonio acid ; on a h d i n g  one eide of the l e d  
became dnll and knkhed,  showing faint aotion or oorroeion. 
. Another oheet of tea marked 8. 2. ehowed prwently h i l a r  daan- 
age, and the wood again though apparently good and seaeoned on the 
outaide, when splintered geve off a very rank and offensive smell. Thie 
apparently was sleo due to a great extent t~ the presenoe of- but* 
scid. 

The wood of 8.2. waa distilled in a ourrent of ateam, and tbe distil- 
late placed in a bottle with tea lead henging over it, though not touching 
it, and treated with air containing moist oarbonic acid, and after a shod 
fime the lead showed dietinot, though not a large amount of corroaiou. 

These two cams are principally interesting became they show that 
more then one agent may sometimes be at work in this corroding aotion, 
for the resnlta of the action in this caee are markedly different from the 
g e n d  cormding eotion found in the other oaees. 
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0ix other emall boxes of tea made of H e r e n t  kin& of wood were 
alao examined. Theae boxee wen, made I belie- of wood after seeson- 
ing in the ordinary way. They were ale0 handed over to me by the 
Indian Tea BBsociation. 

No. 1. Box made of aimal+'md end kept in a dsmp a tmqhere  
for many weeka. The lead lining wae free from comeion both on the 
wrface next to the wood and lrlao on that next to the tea. 

No. 2. Box made of jokeet wood end kept in a damp atmoaphere for 
many week. The lead lining was free from corrosion both on the mr- 
feoe next to the wood end deo on thnt next to the tea. 

No. 8. Box mnde of kndnmf wood and kept in s damp etmoephere 
for mmy wwke. The leed lining wee free from corrosion both on the  
wrEsce next to tbe wood and also on that n d  to the tee. 

No. 4. Box made of ahm 5 wood and kept in a damp atmoaphere 
for mmny we&. The leed lining wae free from oomeion both on the 
sarEBoe next to the wood and sleo on that next tothe tea 

No. 5. Box made of jowuh)( wood and kept in a damp r t m q h e r e  
for many weeb. The lead lining wee free from oorroeion both on the 
& next to the wood end ale0 on that next to the tsa. 

No. 6. Box made of aeetaq wood and kept in a damp etmoephere 
for many weeka. The lead lining wee free from oorroeion except on one 
aide where there waa a faint trace of a white powder on the enrfaw 

. next to the wood, but next to the tea, the snrface of the leed lining wae 
abeolntely bright. There waa again no perfomtian. 

The woo& of boxee Noa. 1 to 4, and dao the tea whioh was oonteined 
in them, were exposed in contact with some tea lead in the dsmp atmos- 
phere of a chemical labomtory for many weeka, and in t hb  atmosphere 
there would be large quantities of carbonic acid and a h  vspoare of 
viuione other acide, but no oorroaion of the lead wee eet up, by the action 
either of sthe wood or of the tea in the box-. 
. Taking then the general redb of the foregoing work, it may be 

add the experiments prove conolneively that the mtive agent in the oor- 
maion of the lead lining8 of thoee tea ohesta waa certainly not produced 
from the tea which was contained in the cheeta, bat from the wood of 
whioh they were formed. 

It will a h  have been notioed that the c o d o n  w m  never produced 

Probably wood of B d a a  d a b a h .  
f Probably wood of Biechojia javomica. 
2 Probably wood of A&hoeephclku c d a d a ,  
f Maagifem indica. 
u Probably wood of Hdicia robwta. 

Probably wood of Amma rqwnroro. 
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when the wood of the box wse in B thoroughly neuumed a d  dzgr oondi- 
tion, but that in every m e  where unseasoned wood was need c o n d o n  
of the lead wee the invariable result. Again, in one inatance it is &own 
that even where seasoned wood was d, if it be afterwards thoroughly 
eatnrated with water, i t  again beoomee capable of producing o o m i o n  of 
tea-lead, though perhape not so violently ae wood in the nnseaaonad state. 

It therefore became desirable to determine whether thiia power af 
mrromon of tea leads wee a property aommon to nneeaeoned woocia in 
general, or whether it wee only an isolated action due to the use of the wild 
mango wood, and for thia purpose the following ten (10) ecunplee of wood 
were experimented with. These samples were also prepared and handed 
over to me by the Indian Tea Awooiation, and I believe they represent 
wood which may be commonly need for tea boxes. 

The following was the method of procedure. Psire of plankn of the 
various kinds of wood were prepared about 3 feet long by 8 inches wide. 
Between w h  pair a .sheet of tea lead was p h d  and the planlrs well 
mrewed together. The planks with the tee lead were then exposed to a 
moist atmosphere for many weeks. The following are the namw of the 
woods and their condition. 

let Pair. Wild mengo wood, damp and unseasoned, the wood of the 
Mqifm-a  indica. 

2nd Pair. Wild mango wood, dry and iell-seasoned. Wood af the 
Mmgifera indim. 

3rd Pair. Wild mango wood, dry and well-seasoned, but &r tbaee 
piece8 were screwed together, one of them (marked C) wae well damped 
with fresh water and the other left untouched. Wood of the Mangifm 
indica. 

4th Pair. Dumboil wood, damp and unseasoned, perhaps the C a b  
phylkm itmphylltm. 

5th Pair. Jalna wood, damp and unseasoned (ehm-jalna). 
6th Pair. Tulla wood, damp and unseasoned, perhaps wood of the 

Bterculia alata. 
7th Pair. Site wood, damp and m o n e d ,  probably wood of Anoncr 

8pQUVntOECZ. 

8th Pair. Satrang wood, damp and nnsetleoned. 
9th Pair. Bolos wood, damp and nnseaaoned, probably wood of 

Jolghns plerowoea. 
10th Pair. Alodeake wood, damp and nnseaaoued. 
The following is the description of the condition of the lea& on ex- 

aminstion. 
No. 1. Both surfwee of lead very largely corroded, and a very consi- 

derable part of the lead entirely aonverted into white led. 



No. 2. One aide of the lead quite bright and free from oorrosion, snd 
the other aide covered with a fnngne growth, whioh on mmoval showed 
the l e d  e& bright and I L M O ~ ~ ~ .  

No. 3. The upper plank marked C wee dhooloared. (This wre the 
plank which had been setnrated with fresh water.) The lead anrface 
next to thie p h k  wee partly covered with vegetable growth, md there 
was ale0 a moderate emount of common, " white lead " being p e a t  in 
coneiderable qnentity. 

The lower plank (seasoned wood not moietened with W r )  waa 
clean, and the surf808 of the lead in contact with i t  wrre qnite c l ~ n  4 
free from all trece of corrosion. 

No. 4. Both surfacw of lead were covered with v e g 6 l e  or fnngoid 
growth. The mount  of cornion men on removing the mgsteble 
growth did not appear to be large, but coneiderable quantities of white 
lead were found with the fnngoid growth. 

No. 5. The greater part of the lead woe corroded and eaten ePtk ly  
through, and almost the whole of the lead waa converted into white lead 
or carbonate of lead. - 

No. 6. 30th aides of lead were covered w3.h vegetable gmwth. In  
certain perts of the lead there had been coneidmble comsi9n, and a, 
moderate amonnt of white lead waa present. 

No. 7. .On both d e e  of the lead there wae a lerge amount of fangoid 
growth and ale0 of common of the lead, muoh carbonate of lsad was 
pwent, snd in two places the lead wae e&y eaten thmagh. 

No. 8. P& of the wood had almmt enhirely decayed away or rotted, 
and the wood wae an extremely soft one. Under the surfme of the wood 
which had decayed, the lead wes covered with vegetable p w t h  and much 
corroded, but on the other wdxx of the lead, next to the wood which 
had not decayed, the greater part wee quite oleen and bright, and only 
a e d  amonnt 06 comaion was detested. 

No. 9. Both sides of the lead wem much corndad. 
No. 10. On the upper enrfaoe of the lead there wm a mod& 

amount of vegetable growth, and a muall amount of oomeion, and on the 
lower aide of the lead there wae a large amount of vegetable growth and 
a moderate amonnt of comaion. 

The r e d b  of the 6ret three e x p e h e n b  in the above sete .of wood 
-1y co&m the reenlta of the previom erperimenta with the tea 
&e&, and it will be seen that nnaeaaoned mengo wood at tach lead 
in a rnoiet atmosphere rather violently, also that eeaeaned mango wood 
kept dry hee no action on it, but that eeeeoned masgo wood, if i t  
ie snbsequently saturated with water, beoomea agein in a condition 
in whiob it ie able to attack lead in the preeenoe of 8 moiet atrnwphem, 

23 



168 A. Psdler--0wrorion of l i d  Lining8 of Inilian Tea C h b .  [TTa. 3, 

though not eo violently ae ie the caae with the nmeamned wood. Of the 
other eeven wrietiea of wood, all of them in a damp and mmeamned 
condition, every eample corroded the lead in a moist atmoephere, eome 
woo* oomding the lead very largely and othem to a d e r  extent. 

In order to teet further tbe d o n  of them woo& on b l e e d  each of 
them wae dietilled in a current of ateam to get off any volatile sabetsnce 
preeent or prodad by the mtion of water. The dhtillatea were then 
taken, s portion of each plaoed in large bottles with tea lead hanging over 
the liquid, and the bottles Wed repeetedly with moiat air oonhinhg 
bonio acid. 

No. 1 dietillate had a veq mmty and unpleaeant dour ,  and had 
only an exaeeeively faint acid re-adion. It waei treated aa above when 
the lead wee somewhat comded at  the bottom of the dip, and lead car- 
bonate wae found to be present in small quantity. 

No. 2 dietillate a h  had a very mnaty unpleasant odonr, and the 
watery layer wae very faintly acid. The lead enrface was elightly dulled, 
but no actual cornion waa perceptible. 

No. S dintillate had also a mnety nnplessent odour, the liquid waa 
nlmoet neutral in re-action. The enrface of the lead wae very distinctly 
corroded, and a emall amount of lead carbonate wae found. 

No. 4 distillate had a m d y  unpleaeant odour, and the liquid waa 
faintly add. The enrfme of the lead wae dightly dull, end very faint 

af oomeion were found. 
No. 5 distillata had a musty unpleasant odonr, and the watery eoln- 

tion was faintly aoid. The m&we of the lead wea elightly dnll, and there 
wna alight oorrosion e t  a few pointe. L e d  carbonate waei present. 

No. 6 distillate had a musty unpleeeant dour,  and the solution waa 
faintly aoid. The m&we of the lead wea decidedly dnll and whit& 
though there wse only elight comeion. 

No. 7 distillate had a mnety and unpleasant dour,  and the liquid 
wee aertainly not acid, but distinctly alkaline. The enrface of the 
l d  wae p m t i d y  anected upon. 

No. 8 distillate had a dight ethereal emell but also e musty an- 
pleeeant odour ; the liquid was algeline. The lead m&m wee ahmat 
bright and there was prentidly no corrosion. 

No. 9 distillate had a mwty unpleeeant dour ,  and the liqpid - 
didhotly ah l ine .  The lead a& ww elmoat bright, end fhere - 
practically no common. 

No. 10 distillate had e mnety nnpleaaant odour end the liqnid - 
dmoet neutral. The ~Prface of the lead war distinctly tarnished, ~rnd a 
emell amount of comeion wse vieible ; small tunounta of lead - b o d  
were present. 
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The aotion of theee woo& on lead wae teeted in another way by 
numerating aamplee of the aplintewd wood in water, evaporating till 8 

fairly concentrated extract of the soluble prinoiples of the wood was 
obtained, and then pinting the snrfece of some tea-lead with the e x h ~ t ,  
and exposing the l e d  eo prepared to the action of moiat 08~bon.o aoid 
and air. 

No. 1 ample. 
No. 2 ,, 
No.3 ,, 
No. 4 ,, 
No. 5 ,, 
No. 6 ,, 
No. 7 ,, 
No. 8 ,, 
No. 9 ,, 
No. 10 ,, 

The lead scarcely aoted on. 
$9 9, 9, $8  9,  

99 I 99 9 ,  ,, 
A emall amount of lead carbonate formed. 
Slight amount of lead carbonate formed. 

I, ,, $9 $8 I ,  ,# 

Practically no action on the lead. 
,I ,# If  ,, 9) 9 ,  

Slight amount of lead carbonate formed. 

. The mount of action in this set of ten experimente, and ale0 in the 
previoae mt of ten experiments with the distillates in steam of theae 
woods, was in all cssea compretively alight, and it wae not to be c0mpe.r- 
ed in extent or in n a b ,  to the action which the same woods had pro- 
d u d  originally on the teeleads which had been packed between them ; 
and the conolusion which n a M y  auggeefa itaelf from this ie, that the 
oause of corrosion does not pre-exist in the wood in the condition of a 
volatile mbatance, and that it ia not present to any large extent in the 
solution obtained by extracting the wood with water. 

Taking theae remlta then in connection with tho= p v i o d y  detailed, 
it ia dear that the corroding snbetance, whatever i t  may be, mud be 
formed gradually in the wood, and that the formation is connected with 
the continued presence of moiatnre, or with the wood being in a demp 
and nneeaeoned atate, and also that the active agent in the cornion  ie a 
volatile body. 

The next step in the investigation of the wbjeot ie c lwly  to fnroe 
onti the active agenta which induce the oorroaion of the tea-lead, and, in 
order to do fhia, I thought it deeireble to observe the aotion of tea- 
lead when plaoed in oontaot with vapom of verious claeeee of enbathoes 
whioh might induce o o d o n ,  or whiah under aertein oimamatencee 
might be produced from wood, and in the presence of moist air and oar- 
bonh acid alao indam corroaiou. My regaon of oonm for working only 
with the wponm of these mbatancee waa that in a11 the owem of oorro- 
rion I had ernmined there were alwaye parts of the corroded lead whioh 
were not in m b l  contact with the wood, and whioh therefore could 
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only bme been c o d e d  by the sgenoy of some wpourone body, end dm 
that the active agent of the oorroeion waa volatile in a current of &eam 
in h t  all oaaee. 

Lesd is a metal whioh, i t  is well known, is easily corroded by a e r b h  
mbetancee, and the moat important caee is the acbion which ie emph yed 
on an enormow acale in the mannfactnre of white lead or aubanate of 
lead by the Dutoh prowas. In thia process sheets of lead rolled up in 
epiral form are exposed in eerthenwam veeeele, which contain a very 
emall quantity of acetic acid or vinegar ; t h e  vesaele are then efacked 
together and surrounded by decompoeing tan or other organic m a t e d  
which on standing nnder the influence of moisture, heata and evolcen 
carbonic acid. The quantity of acetio acid need in such operations is very 
small, leae, I believe, than one per cent. of the lead operated upon, and yet 
the lead nnder the influence of this minute quantity of acetic acid, and in 
the preeence of moiat air and carbonic acid at  a slightly elewted t e m p  
ratnre, is very rapidly corroded, and finally becomee almoet entirely con- 
verted into white lead, which, aa is well known, coneiete of carbonate mixed 
with hydrate of lead, and which, a~ produced in the h t  instance, contaim 
minute quantities of lead scetmte adhering to it, the ace.tate being a€tar- 
wade removed by waahjng with water before the article ie eent into 
commem. 

The firat aerie8 of bodim the aation of which I tried on tea lead, wm 
the grodp af orgauio eubatpncee to which ~wetio aaid belonga. In orgaaio 
ohemiatiy there ie a large group of fatty acids aa they are celled, of which 
acetic acid stande next to the loweat, and which acids poeseae a precisely 
similar constitntion, and act n d y  in precieely aimilar ways. Them 
abide am homologous, only dif@+ in compoeition by a well Itnown 
increment of aarbon and hydrogen. The loweat member0 only of thie 
eeriw hm volatile, and I experimented with the five loweat with the fol- 
lowing reedte. The mode of experiment was eimple : a drop or two of the 
acid wa&~ p h d  a t  the bottom of a large bottle, a strip of tes lead wna then 
hung in it, but not so aa to fouch the acid and the bottle filled with moist 
carbonie acid and hit, the earbonic acid being renewed from day to dey, 
or at  fmquent intervals aa seemed neceeeary. The action then could 
only take  place^ between the lead and the vapour of the aaid, and the - 
bonk said a d  moist air. 

The fht  or loweat member of thie wrien ie Formic 8&d, and under 
ite action the lead eurface beaune dull and corroded to a emall extent. 
There was a grey coherent film adhering to the lead and little or no whih 
inorustation. The h~ on examination appeared to be Legd formate, and 
it is therefore evident that formic mid does not not on lead in the eeme 
way that acetic aaid does. 
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Acetio soid in very emall quantity waa teated in the name m y  ; the 
l e d  in a few houm waa entirely covered with a film of white lead ; in 
twenty-four honrs the greater part of the lead had been corroded and 
deetroyed, and in thirty-& houm the lead had k e n  entirely eaten 
through, and converted into white lead with a ernall qnantity of lead 
acetate pweent in it se nsnal. 

Propionic d, the third member of the aeriee, after a few days had 
corroded the lend rather rapidly, snd the greater part of the lead ww 
entirely eaten through. The greater part of the lead was converted into 
the -bomb, though eome soluble propionate was fonnd. 

Propionic =id then acta on lead in a manner malogone to acetic aoid. 
Batyrio acid was tried in a airnilor manner, and efter etanding eome 

dap the lead was more than half eaten through, and the surf808 wee 
covered with a moiat yellowish green deposit. The lead waa to a conei- 
demble extent converted into lead bntglste, but lead carbonate waa sleo 
p e n t  in emall quantity. Butyrio acid therefore acta on lead in a man- 
ner analogma to scetio and propionic acid, but far more feebly. 

Valerio acid, the fifth and lest member of thia aeriee tried, cansod a 
large amount of action on the lead, the enrEece of which became aovered 
with a greenish yellow incrustation, and on some parta of which conei- 
derable amonnta of oryetelline acales were preaent. A large part of the 
c o d o n  was due to the formstion of lead valerate, but a emall amomt of 
e ~ ~ b o ~ m t e  waa ale0 preaent. 

Valerio aoid therefore acts on lead in the aame way aa tuxtic, propio- 
nic, and butyric acid, but the production of the carbonate ia much more 
feeble. 

A moat interesting point in the caee of the last two bodies, butyrio 
and d e r i c  acide, ia that the incroetation on the' lead waa etrikingly an& 
logom to that fonnd in the rarer form of oo&n in tea cheats aa de- 
ecribed under t he  caeca 8.1. and 0. 2. 

Other but lees volatile organio aeide, euoh aa Ben& wid eto., were 
tried, but they produced no appreciable wtion on lend. 

Hydrochloric aoid in the same way was tried and the lead surface be- 
came covered with chloride of lead with which a minute trace of mbo- 
nab waa mixed. 

Nitrio acid tested in the eame m y  o a d  very rapid c o d o n ,  the 
product of the aotion appearing to be either a baaio nifrete or a mixtars 
of nitrate and hydrate. 

Ammonia wted on the mufaoe of the lead to a ernall extent, and mn- 
verted it pertly into oxide. 

A eeriee of aloohole, ooneisting of methylated ethyl aleohd, ethyl 
aloohol, pmpyl alcohol, butyl aloohol and amyl 81oob01, waa tried, but 
beyond a alight enperEoinl action no corrosion wiw foand to take p h  . 



A aeriea of eeeentiml oila wna then tried, including oile of anise, 
bergamot, cinnamon, clovee, eucalyptua, lemon, peppermint, 8nd tm- 
pentine, and also camphor, menthol, and thymol. In elmoat all the caeee 
of the oile, slight c o d o n  of the lead into oxide -and carbonate wae 
found. It wae therefore clear that them oils facilitate the action of 
moiet carbonic acid and air on led. In no caee however had the cormmion 
proceeded to any large extent, and it oonsiated only of a kind of white 
film or bloom on the surface of the lead, such aa ia frequently aeen in 
tee cheste when there appeere to have been a tendency to d o n ,  though 
no actual corroeion. In the case of camphor, menthol and thymol the 
lead wae perfectly MBded upon. 

Other teats have been made, but they need not be here d - i  
and so far aa my experimente have gone they indicate that the only abse 
of orgenic subatencea which ie capable of producing rapid chemiaal ac- 
tion on b l e d  in the preeence of moiet air snd carbonic acid is the clam 
of fatty acids or the acetic eeriea of acids. Of them formic acid doee not 
produce any carbonate of lead ; the action of aceti0 acid, ae ia well known, 
is violent ; that of propionic acid ie of Bimiler n a h  but lem violent : the 
principal produde of the action Wig in these two caeca white lead; 
and M y  but@ and valeric acids produce yellowish green in& 
tiona on lead which contain only small qumntitiee of carbonate. 

The next point which I have endeavoured to work out ia to frace 
the aotnsl active agent which induced the corrosion in some of the csees 
described in the fiyt pert of the paper, end for thie parporn a more 
minute inveetigation \van made into the prodncta of the c o d o n  of the 
l h .  Four of the leads which had been much corroded in the ten esm- 
plee which had been placed between boa& were taken. The num- 
bere eelected were No. 1. Wild mango wood, No. 4. Dumboil wood, 
No. 5. Julna wood, and No. 8. Sits wood. 

In the corroded leed of No. l., the material wee principally lead 
carbonate and lead hydrate; acetic acid was alao distinctly detected by 
several testa, so that the active agent in the corroeion of thie lead 
waa clarly acetic acid. In the corroded lead of No. 4., the meterial 
wes again principally lead carbonate and hydrate; acetio acid was also 
clearly detected, but the quantity present wan very minute. In the cor- 
roded lead of No. 5, again, the corroded m a t e d  wae mainly lead 
carbonate and lead hydrate ; acetic acid waa tested for and deteofed 
with p t  ease, and the quantity waa compamtively large, d c i e n t l y  
large to convert the acid into barium mtate,  which pmaented the a e d  
properties, but the quantity was not large enough for o quantitative 
analy~is. In the corroded l ed  of No. 8, the principal m a t e d  
lead mbonate and hydrste, but the prawn- of aoetic acid rrae also 
d m l y  deteoted. 



1885.1 A. P e d l e 1 ~ 0 o r m h  of Letul LiNingr of Indian Teo Uhk. 173 

Evidently then the action w h i h  h~ taken place in the oaee of them 
woods in conk& with the tea-led has been identical with that previone- 
ly deecribed ee the Dutch method of making white led.  h t i o  eaid waa 
prement in minute quantity, moiat sir and carbonia aoid have eleo been 
p-nt at  e ooniparatively high temperature, and thne all  the oonditione 
were fsvoumble for the produotion of white led. 

The oonclusion, then, at  which I arrived WM that the conmion waa 
p d n o e d  by the nneeeeoned, or moistened wood, and that ecetio mid WM 

the autive  gent in the comeion. In order to further teat the point, I 
made exhaoh from the varione eamplee of wood numbered 1, 2,3,4, 5,6, 
7, 8, 9, and 10, end distilled theee extracte with dilute eulphnrio acid. In 
d l  caaea e dietillah of dietinofly acid end ncetona emell wae obtained, 
evidently ahowing the preaenoe of e d  quantities of ecetio or aome 
d o g o n e  acid in oombination in theae woo&. 

The hal point which then remainn to be o l d  up is the origin of 
the aoetio acid from the wood, for, ee previonely pointed out, it evidently 
doee not exiat in the finst htenca reedy formed in the wood, but is pro- 
duoed by aome seoondarg action. Dr. W i p e r  in the publication previ- 
o d y  referred to put forward e very probable theory. He rem~rka 
" The sap of wood invariably oontaina sugar. The quantity is emell, but 
atill meawroble. This engar is in every cam, whioh hee come under my 
knowledge, a fermentable engar, and the 6ret m o l t  of the fermentation 
is in moet caeee alcohol. Fermentation being d e d  e step further free 
m t i o  acid ia the natural reenlt. With the formetion of acetic acid 
o~~bon io  acid is eleo formed . . . Tranefening thin from a theoretical to a 
practical cam : A wood containing BMP which wee more than usually 
mfnrated with engar, and expoeed to e moist k t ,  wonld ferment more 
d y ,  would produce a lerger quantity of aloohol, wonld consequently 
produoe a larger quantity of ecetic acid, and would therefore, by infer- 
enoe, derived from practical work, produoe a larger amount of mbonio 
ecid, and thence of white led.  Them d ~ t e  would be produced mainly, 
if not entirely, upon the h of the wood, and one of these o u k a  
would be in contact with the metallio lead which forma the lining of the 
oaee. Now let ne see what would take p h .  The lead lining would be 
exactly in the eame condition M the l d  in e leedeteak whioh waa being 
worked by the Duhh procees. h t i o  mid, carbonio acid, and moietnn, 
would all be preeent. There would be a reanonable and probebly, in 
acocndanm with practioe, e very proper degree of h a t ,  and the lead and 
wood would be in mnteat ; end it eeeme the moat natural thing in the 
world to eesnme that, M the r d t ,  808tate of lead would be formed by 
the direct aotion of the ~ ~ 8 t i o  soid. Ckbo~ll~te and h y h t e  of lead 
w d  be formed from thin by the aotion of the a~bon io  acid end the 
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moieture in the air, m d  dthongh the two chemical ahangem w d d  m u  
on almoat concmntly, yet the remlt would be the direct formdim of a 
film of white lead." 

The samplee of wood Noe. 1 to 10 w r e  theref.018 teefed b eee 
whether any fermentable sngar could be defected in them. It mnat, 
however, be remembered that them woodo had Plready produced abeir 
comeion, and according to the above theory a part, if not the whole, of 
the fermentable sngar contained in the wood would have diseppeard in 
the procees. Of the ten aamplea No. 3 wild mango wood prae tested moet 
carefully, and very distinct indimtione of a fermentable were ob- 
tained. No. 5 jalm wood and No. 9 boloe wood sleo gave clear indica- 
tions of fermentable sngar, and in the caee of Nos. 2,3, and 8 es well, there 
appeared to be frecee of this snbetence, but in NOE. 46 ,  7, and 10, I o d d  
not detect any indications of fermentable eager at ell. 

The preeenoe of fermentable wgar in small qnentity in the wood ie 
certainly a probable oanee of the formation of acetic acid, but wood con- 
tains other ingredients besides. Thne, for instance, some kind of eferchy 
matter is a nearly constent ingredient of the etems of trees, and forma 
the chief bulk of the reeerve matter out of which leaves and shoots are 
produced in spring. The preeence of starch ie also in some way oon- 
nected with the presence of sngar, for experiments have proved clearly 
the existence of varying amonnta of wgar in f ' t  treee, and a h  that 
the sugar reaches its maximum in the spring when the &uvh is 
undergoing eolution. Starch also in the condition in which it ia found 
in nneeseoned wood under the continued influence of heat and moietnre 
will undoubtedly d e r  decomposition, and the products of decompoeing 
s w h ,  aa ie well known, are of a decidedly acid character, and of the acids 
formed, some are of the acetic series, and of thme butyrio acid may be 
recognized. 

The ssp of woods  ha^ d ~ o  been investigated and one of the principel 
conatitueuts is angar. Of the presence of cerbo-hydrates other than sugar 
no definite evidence exiets, but in the csaea which have yet been inveati- 
gated malic acid waa also present in the eap. Now malic acid is a 
mbatance on which the action of putrefactive ferments has been tried, and 
the produde of the fermentation are carbonic acid, acetio acid, mooinio 
acid, and butyric acid. 

I regret that np to the preeent time I have not been able to i n d -  
gate the sap of any Indian trees, nor have I found d o  acid ia tihe 

experimented on, but given the probable, if not the almost oertein 
presence of small quantities of malic acid in the sap, and given the condi- 
tions of heat, moisture, etc. to set up putrifedive fermentation in the 
moist and nneeasoned wood, the preeence of all the aubstancee neosaeary 
to corrode &lead will a t  once follow. 
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I n  the case of an unseasoned wood, the aap will still be present in 
amall quantity, and thus t,he presence of acetic acid, bntyric acid, etc., may- 
be readily accounted for, if the wood is placed under circumstances of heat 
and moisture favourable to the production of fermentation. 

The conclnsione that my experiments have led me to form are as 
follows :- 

1. That tea properly manufnctnred in the ordinary way has no 
power to corrode lead. 

2. That if unseasoned and damp wood is need for the manufacture 
of the tea boxes, corrosion of the tea lead is, under favourable circnm. 
stances, almost certain, but that some vaiieties of wood act more violently 
than others. 

3. That even if seasoned wood be nsed to make the tea boxes, and if 
it be allowed to bewme aa,turated with water, and then placed in favonr- 
able circumstsnces of heat and moisture, corrosion of the tea lead may 
occur, Lhough not to so great an extent aa if unseasoned wood had been 
nsed. 

4. That the active agent does not exist ready formed in unseasoned 
wood, but ie produced by a secondary action from the constituents of the 
wood. 

6. That the corrosion is not usually due to contaot action between the 
lead and the wood, but that a volatile substsnce i~ g r a d d l y  produced 
from the unseasoned wood. 

6. That the corroding agent ia usually acetic acid in the presence 
of moist air and carbonic acid, but that other acids of the same series are 
eometimes prodnced, and also act on the lead, and in the case of bntyrio 
and valeric acids a greenish yellow incrustation is formed differing en- 
tirely from the whitish or yellowish incrustation prodnced from acetio 
acid. 

7. That the acetic and other acids are produced by the decomposi- 
tion (probably by a kind of fermeutation under the influence of heat and 
moisture, and perhaps started by decomposing nitrogenous matters) of 
certain substances which are known to be present in moods. Such bodies 
are fermentable sugars, starchy mattem, malic acid, etc. 

8. That the lead linings of the tea chests having been w m d e d  and 
perforated by the corroding action of these acids in the presence of moist 
air and carbonic acid, the tea can easily take up the disagreeable odonr 
which the wood itself will possess, after it hae undergone the change 
in which acetic and butyric acid, etc., are formed, and thus the qnslity 
of the tea will be deteriorated. 
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X1V.-Indian Ants of the I7Ldicm Mzueum, 0aleutta.-By PBOPESSOB 
AUGUST FOBEL, Zu7iCh. Oornmumicated by the NATURAL HI~TOBT 
SECBETABT. 

[Beoe;ved Nov. 18th ,-Reed Deo. 2nd, 1886.3 

Family FORMICIDLE. 

I. Subfamily Chmponotidm. 
Forel, Zeitaohr. f. wiss. Zwl. m, Snppl. 1878. 

Genus OAMPONOTU~. 
Mayr, Enrop. Formic. 1861. 

1. CAWPONOTUS SYLVATICUS, Olivier (Encyclop.Mkth. Hist. Nat. VI). 
Subspecies 0. cognatrcs, Smith (Cat. Brit. Mne. 1858), 

var. e, Mayr (Ants of Tnrkestan coll. b. Fedtschenko), P and 3.. 
The Campmotus sylvaticue i a large ~pecies, which i divided into 

many subspecies and varieties, and which occurs throughout the world. 
The subspecies csgnutzcs, Far. e, inhabits A£ric& and South Asia. 

2. CAMPONOTUS MICANS, Nylander (Annal. d. Sc. Nat. IV), Q . 
This species is found in Enrope, Bfrics, and I n d i .  
3. CAMPONOTUS OPACIVENTBIE, Mayr (Verhandl. k. k. ~001.-bot. 

Qes. Wien, 1878), 9 .  
Species very closely allied to the 0. serc'ceu~, Fabr. 
4 CAMPONOTUS IRRITANS, Smith (Catal. Brit. M u .  1858 ( = Clamp. 

hconopicuue, Map, Ann. Mus. Civ. Genove, 1872), 0 .  
Genus POLYRHACHIS. 

Bhnckard, Hiat. of Insects. 
5. POLYRHACHIB LZVISSIMA, Smith (Catal. Brit. Mns. 1858) ( = Po- 

lyrhachis globularia, Mayr, Tijdsohrift voor Entomologie 1867), @ .  

Genus PEENOLEPIS. 
Yap, Europ. Formic. 1861. 

6. PRENOLOPIS LONQICORNIS, Latr. (Hist. Nat. Fonrmis, 1802), 1 .  
A cosmopolitan species. 

Genus (ECOPHYLLA. 
Bmith, Proo. Lin. Boc. Zool. 1860. 

7. (ECOPHYLLA SMARAQDINA, Fabr. (Spec. Ins. I) ( = F m G a  oi- 
~escens, Fabr., Syst. Ent. 392 = Formica longipee, Jerdon, Madrae Journal 
Lit. & Sc. 1851), g .  

This species is also found of a green colonr. 
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Genus ACANTHOLEPIS. 
Map, Enrop. Bormio. 1861. 

8. ACANTEOLEPIS FRAUENFELDI, Mayr (E'orm. Anstr. 1851), 4 .  
This species has been hitherto known only from the Mediterranean 

country, Aden, Turkestan, and Persia. The specimens from Calcutta 
would belong to the variety bipartita, Smith (Proc. Lin. Soc. Zool. 
1861) ; but the body is of a dark brown-blackish colonr. They are large 
(3 millims.) and opaque. 

The mesothorax of this genus is much narrowed in the middle, 
like the waist of a slender lady. 

11. Subfamily Dolichoderidae. 
Forel, Zeitsohr. f. wiaa. Zool. ru, Snppl. 1878. 

No representative of this subfamily was among the ants eent from 
Cg,lcntta. 

111. Subfamily Ponerib. 
Smith, Cat. Brit. Hym. 1861. 

Genns PONERA. 
Latreille, Cfen. Orut. et Ins. 1806-1809. 

9. PONERA TESSERINODA, Mayr (Verhandl. k. k. zoo1.-hot. Ges. 
Wien, 1878, nee Emery, Ann. Mns. Civ. Genov. IX, 1876-77), 4 .  

10. PONERA LUTEIPES, Map (Mymecol. Studien, 1862), g . 
&nus DIAOAMMA. 

Mayr, Myrmeo. Stndien, 1862. 
11. DIACAMMA VAUNS, Smith (Jonm. Linn. h a .  Zool. V, 1860, 

Roger (Berl. ent. Zeitschr. 1860, p. 304), 1 .  
(fenns LOBOPELTA. 

Mayr, Myrmeo. Studien, 1862. 
12. LOBOPELTA CHINENSIS, Ma,p  (Nene Formiciden, 1870), 4 .  
The specimen from Calcutta is only 8.6 millime. in length. Map's 

specimens were larger (9. 5-10 millims.). 
13. LOBOPELTA KITTELI, Mayr (Nene Formiciden, 1870), 1 . 

IV. Subfamily Dorylidae. 
Elhwkard, Ann. of Nat. Hist. v, 1840. 

Genus TYPHLOPONE. 
Weetwood, Introd. aha.  Inn. 1840. 

14. TYPELOPONE ORANIENSIS, Lnms (Expl. de I'Alghrie, 1W-42), . 
This species has been hit)lerto known only from Northern f i c a  

and from Aeiatic Turkey. The specimens from Calcutta are quite 
identical with specimens from Algeria and Palestine in my collection. 
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V. Subfamily Myrmioib. 
Bmith, Cat. Brit. Hym. 1861. 

Genus SIMA. 
Boger, Berl. ent. Zeitnchr. 1863 = Eeiton Jerdon, w LatwiIIe. 

15. SIMA EUFO-NIGM, Jerdon (Madras Journ. Lit. & So. 1851, 
Eciton), . 

16. SIMA COMPRESSA, Roger (Berl. ent. Zeitschr. 1863 ?), 0 .  
The only specimen from Calcutta ie very large (7. 5 millims.) The 

specimens which were described by Roger (1. c.) andMayr (Tijdschr. voor 
EutomoL 1867) measured only 4-5 millims. Therefore the identity of 
our specimen with 8. mpressa does not aeem to me to be perfectly 
enre, though the other chasactera agree with the description. 

Qenu MYEMXCABIA. 
8aandere, b e .  Int. 800. Lond. 1841-43 = Hephmndylue and Physatta, Bmitb. 

17. MYRY~ICARIA ~UBCABXRATA, Smith (Cat. Brit. M u .  11138, H e p b  
condylus), g .  

Genns Hotcoar~am~x. 
M a p ,  Verh. k. k. eoo1.-bot. Ow. Wien, 1878. 

18. HOLCOMYRMEX SCABRICEPB, Map (Verh. k. k. zoo1.-bot. Cfea 
Wien 1878), 1 major and minor. 

Weatffood, Ann. & Mag. Nat. Hist. vi, 1841 Ocodonra, Jerdon, 1.0. 

19. PEEIDOLE INDICA, M a p  (Verh. k. k. ~ l . - b O t .  Ges. Wien 1878), 
O ,  Y, and 9 .  

The specimens are smaller than Mayr's. I have mbmitted thia 
ant  to Prof. Map,  who hee prononnoed i b  to be his P. indica ; but 
joints 3-4 of the antenurn are longer than broad in the soldier, aa 
long ati broad in the female. 

Y. Length : 4-5 millim. A curved stnation a t  the poeferior 
angles of the head. H e 4  shin in^ between the strim. 

O . Length : 2. 5-2.8 millims. 
$. Length : 7-7.5 millims. Head narrower than the thorax. 
20. PHEIDOLE LATINODA, Roger (Berl. ent. Zeitschr. l663), v ,  3 ,  

and ?, var. MAJOR. 

The specimens are larger than l b ~ e r ' s  and &yr's. This species 
has hitherto only been found in Tndia, and the 9 is still unknown. 

x .  Length : 5.4-6.2 millims. Head coarsely striate-mgom, poa- 
terio~ly coamely rugose-reticulded. The gronnd of the reticnlationa 
is moderately shining and sometimes contains secondary rogositiee. Lees 
shining than P. i t u h  ; the clypene carinate (in P. indicsr not cerinate) ; 
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the beeal Bnrface of the metanotum fransvemly rugose. The first node of 
the petiole anteriorly almost b d e r  than posteriorly ; beneath, furninhed 
with a longitudinal carina. The second node very broad, nearly three 
times es broad as the first. Tibiae and ecapi of the antennee abundantly 
furnished with long ere& hairs. 

4 . Length 3-3.3 millime. Antenna and lege very long and alen- 
der, with abundant long erect hairs. First node of the petiole convex 
beneath. Spines of the metsnotnm longer and at  the b e  narrower aa 
in P. dnc2ico. 

9 .  Length : 7.5--8 millime. Head (without the mandibles) bro- 
ader than long, broader than the thorax, little shining. Thorax narrow 
end 0ho-t. Mesonotnm longitudinally mgoee (wrinkled). The wrinkles 
oonverge anteriorly and anastomoee together at  the median line in front. 
Meeonotnm opaque, granulated between the wrinkles. Scutellum emooth 
and shining. Metenotnm between the spines with some coerse longitu- 
dinal wrinkles laterally, amooth and shining in the middle. 

Nodes of the petiole very broad. The first is short and beam up- 
mrde a much broadened tranweree scale, which ie emarginate at the 
middle of ita superior margin. The first node with e longitudinal, lobi- 
form, very prominent edge beneath. The second node twice as b d  
aa the first, and nearly three times ae broad m long, coarsely mgoee 
with an obtnse tooth beneeth. The anterior half of the basal segment 
of the abdomen closely atriate-rugose, the posterior finely and cloeely 
reticulate-punctured, opaque. The anterior two-thirds of the following 
eegmenta smooth and shining ; their posterior third reticulate-punctured 
and opaque. 

Winga pale yellowish. 
In other reepecta like the soldier. 
21. PHBIWLE JUCWDA, n. ep. 
This species resembles P. j o a m ,  Mayr, and P. idha,  Mspr. The 

mldier only is known. 
y. Length : 3.3 millime. Head (without the mandibles) rectan- 

gular, a little mumwed poderiorly, deeply emarginate and a little 
fiattened behind (like the P. lutinoda), relatively small. The anterior 
half of the clypene carinate. The anterior edge of the clypens emargi- 
nate in the middle. Mandiblu shining, very delicately striate-rugose, 
with scattered punctures and with two blunt teeth at  the apex. Scapne 
of the antennae lodged in a distinct, smooth, longitudinal groove, which 
ie edged medially by the very long frontel edges (lamina? frot~taler). 
Scapne of the antennrs very long ; but not quite reaching the pos- 
terior angles of the head. Jointa 3-4 of the fnniculua of the antennm 
rs broad ee long. 
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Mesonotnm with a deep transverse impression, which is nearly as 
deep as the meso-metanotal groove. Bssal surface of the metanotnm 
narrow, with a very distinct, abruptly edged longitudinal channel in the 
middle. Spines of the metanotum of moderate sue, divergent, near one 
another a t  the base. The nodes of the petiole have the usual form ; the 
second node rounded, without lateral connli. Antennta and legs rather 
elongate. 

Head coarsely and longitudinally etriated in the middle ; striate- 
rugose, then reticulate-rugose a t  the sides, very coarsely rugose-reti- 
culate a t  the poeterior angles (like P. latinoda). Frontal area and 
middle of the clypens nearly smooth. Thorax wrinkled and rugose, 
moderately shining. The sides of the mesonotum and metanotnm, as 
also the declivons (poaterior) eurface of the metanotum finely reticulate- 
punctured and opaque. Nodee of the petiole finely reticulate, nearly 
opaque. The base of the abdomen very delicately reticulate ; the rest 
smooth and shining with some scattered pimctnres, with a hair in each 
point. 

Head and abdomen sprinkled moderately with erect haire. A few 
ecattered erect hairs on the thorax and the femora. The tibim and 
scapi without erect hairs, only with a delicate quite applied pubescence. 
The body nearly withont applied pubescence. 

Dark fermginons-red. The posterior three-fourths of the head, the 
ecapi, and the abdomen (it8 base excepted) dark chestnut-brown. 

This species is easily to be distingaiehed from the Ph. latinoda by 
ita smaller size, its tibiae and scapi withont erect hairs, the nodee of 
its petiole, eto. ; from the Ph.  indica by its carinate clypeue, its mom 
emarginate head with the posterior angles coarsely reticulate-mgose, ete. 
The closely allied P h .  javatta has very abundant erect hairs on the legs 
and on the antennae, the mehnotal spines much removed from another 
a t  the base, the clypeus withont carina, eta. 

22. PHEIDOLE WOOD-MASONI, n. Sp. 
I dedicate this pretty little new species to Prof. J. Wood-Mason, 

who has been so kind as to send it to  me with the others noticed in thia 
Paper. 

x. Length 2.6 millime. Head elongate, rectangular, alightiy 
emarginate behind. Eyes very minute, each oompounded of about 20 
facets, situated a t  the anterior quarter of the head. Antennae very 
short; scapi of the antennae as long aa half the breadth of the head, 
either as long aa two-fifths of the length of the hesd (without mandi- 
bles). Antennts 12-jointed, with very large club; the last joint ss 
long as the two precedent together. Joints 2-6 of the funiculne twice 
as broad aa long. a u d i b l e s  smooth, shining, with very soattered punc- 
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turea and with h o  black teeth at the end of the terminal edge. Clypens 
very short, very deeply and broadly emarginate at the middle of its 
anterior edge, as smooth in its middle part even as the frontal area, longi- 
tudinally striated at  the sides. Antenna1 fossae very near to the anterior 
edge of the head. Frontal edges ae long as the scapi. At their exterior 
aide L a smooth and shining groove in which the scapus is lodged. The 
anterior half of the head is longitudinally striated; the posterior ie 
mnooth, s h ' i ,  with some sc~ttered puncture, with a hair in each point. 

Thorax very short. The pronotum is broadened and forms at each 
side an edged and rounded protuberance. The pronotum and the meso- 
notnm form together only one convex, smooth, and shining hump, with- 
out transverse impression. The meso:metanotd groove L very distinct. 
Mehoturn low; its basal surface with two minute longitndinal edges 
a t  the sides, which terminate each in a triangular tooth (instead of the 
epines). The basal surface of the metanotum delicately transversely 
reticulate, the declivons one delicately transversely reticulate-rugose. 

The nodes of the petiole have the usual form. They are narrow 
and microscopically reticulate. Abdomen smooth and shining with large 
golden concave points on its first segment. The whole body, inclusive 
of the tibim and of scapi, covered with erect hairs. 

Yellow. The anterior edge of the clypens and the anterior half 
of the mandibles darkened ; the terminail edge of the mandibles blackish. 

$!. Length: 1.5 millim. Stature relatively short and thickset. 
Head oval, not emarginate. Antennm like those of the soldier. The 
scapi reach the posterior edge of the head. Mandibles smooth, shining, 
with scattered puncture and sight teeth. Clypens entire, smooth and 
ehining like the whole head. Eyes very minute, situated on the anterior 
third of the head, and each componnded of about 12 facets. No groove 
for the scapi. Thorax as in the soldier, but the metanotnm is less 
low. Metanotnm with two minute teeth, extremely finely and trans- 
versely wrinkled between these teeth. Nodes of the petiole microscopi- 
cally reticulate. A very large brownish and gilt puncture on the 
abdomen. This puncture is more abnndant than that of the soldier, and 
even more abnndant than in Tetrauwn'urn auropunctatum. The erect 
k r s  of the body are a little more scattered and those on the tibiae and 
ecapi more oblique than in the eoldier. 

Entirely yellow, with the terminal edge of the mandibles darkened 
and the puncture of the abdomen brownish (and gilt). 

Genus PHEIDOLOGETON. 
M a p ,  Myrmeool. Studien, 1862. 

23. PHEIDOLOGETON LABOBIOBUB, Smith (PI'Oc.L, 8. ZOl. 1861, R0k- 
my&), major. 
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Genus SOLE NO PSI^. 

Westwood, Ann..& Mag. Nst. Hist. vi, 1841. 

24. SOLENOP~IS OEMIIATA, Fabricins (Syst. Piezat. 423, 1822, Atta), 
major and minor, 9 ,  and 8 .  
Ono of the commonest cosmopolitan tropical ante. 

Genus MONOMORIUM. 

Mayr, Formio. Anstr. 1856. 

25. MONOMORIUM LATINODE, Mnyr (Ann. Mns. Civ. Ctenow, 1872), 4 .  
Genns MERANOPLUS. 

Bmith, Trane. Ent. 800. Lond. 1855. 

26. M ~ a a n o ~ ~ n s  BICOLOR, Qukrin (Icon. RBgn. Animal 1829--38, 
Cyptocerus), Y . 

A further Pheidole 8 i not to be determined without the corres- 
pondent soldier, worker, or female. 

All the apecies included in the foregoing lbt were obtained in the 
neighbornhood of Calcutta. 



I N D E X.' 
Names of New Species hsve an ~ b r i a k  (a) pwdired. 

Abiaarn wffnea, 45 
Aoentholepia, 177 

,, franedeldi, 177 
,, var. bipartite, 177 

~ o a n t i k ~ h o r a ,  78 
iEgista, 60 
Bgle marmeloe, 51, 58 
Alycmna nipponenaie, 66 
Amblppodia naradoidee, 49 
Ampittia maro, 63 
Anona aqnamoaa, 165,166 
Anthooepbalns oadamba, 44,165 
Antiarb todioaria, 52 
Apatnrt sordida, 2 
Aphnmns etolne, 49 
Appiaa hippoides, 61 

,, zelmira, 60 
Ariatoloohia, 58 
hstiobpterae olivaacem, 58 

,, nalsala, 62 
stellifer, 52 

Atella piLanta, 44 
Athyma perine, 46 , 

Atta, 182 
Badamia exclamationis, 4 52 
Baorie, 63 

,, oceia, 53 
Baapa melampns, 48 
Belenoia mesentina, 51 
Biechoffia javanica, 166 
Bombax malabaricum, 165 
Bnliminns, 61 

,, anderaonianns, 60 
,, japonions, 61 

reinianne, 61 
~ a l o ~ ~ ~ l l n m  inophyllum, 166 
Calysiame, 48 

,, blaeins, 1, 48 
,, indistana, 43 
,, minens, 42 
,, persene, 48 

Camena, 60 
Camponotns, 176 

,, oognatna, 176 
II ,, var. e., 176 
,, inoonapicnns, 176 
,, imtans, 176 I 

Camponotns mioane, 176 
,, opaaiventris, 176 
,, serioans, 176 
,, sylvaticne, 176 

Capparis horrida, 60, 61 
Cassia fistula, 60 
Caetaline maimon, 46 
Catapmoilma bnbaaes, 118,119,128,124 

elegans, 119 
*catoc&eope bengalia, 3,47 

1, onejne, 47 
I I  pandava, 47,48 

strabo, 47 
catoph'&a darada, 50 

,, panlina, 60 
Cabpailia catilla, 50 

,, crocele, 60 
,, gnoma, 60 ,, ilea, 60 
,, pyranthe, 60 

Canlerpa eedoides, 78 
Cethosia oyane, 43 
C hapra agna, 63 

,, snbochraoea, 58 
Charaxes fabius, 46 

, hindia, 46 
(pros.) hi& 4.5 

c hilzee kandura, 46 
,, Iaias, 46 
,, -na, 46 

Chilam caayapa, 62 
,, dissimilia, 58 
,, panope, 4 

Chliaria kina, 4 
Cirrhoohroa anjira, 43 
Citrus deonmana, 51 
Clansilia, 59, 61, 62, 66 

,, aptychia, 66 
,, anrantiaaa, 66 
11 ,, var. erberi, 65 
I>  I )  ,, minor, 66 ,, brevior, 61, 62 
,, oaryostoma, 65 
,, cylindrica, 68 
,, dnoalis, 63 
,, fuangeneia, 65 
$1 ~ r a c z s p h  6% 8.4 

$ Fm a aom late Index to the utlcler on Bh#nuAota publlrhsd in this volume, lee Vol. LV, 1886, 
Pt. 11, pp. w-e&b 
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mClrroeilia hypemtia, 66 
J, ,, nrr. aptychh, 66 
,, ,, ,, planalata, 66 
pJ ,, ,, w M ~ w M  
,, martenme, 63 
,, martenm, 62 
,, miompa, 63, 64 ,, nikkoenais, 62 
,, opeas,a ,, platyanohen, 66 
,, platydens, 66 
,, plicilabria, 66 . 
,, p d ,  61 
J prok 61 
,, 
,, reiniane, 62,68 
,, eericinq64 
,, atrictalnna, 65 
J, ,, var. nenq 66 
,, enblrmeIlata, 68,64 
,, snbnlina, 64 

,, yooahamensis, vnr. reiniana, 
yooohamenek, 62.63 

~o1a;ienia dhannda, 4 
r, ti-54 

Connlne tenere, 60 
Crastia core, 41 
Cryptocem, 182 
Curetiis thetys, 46 
Cyaniris marginate, 8 
CyoafJ revolute, 47 
Cyclophorne, 68 

,, mxfilarie, 68 
,, trichophorna, 68 

Cyclotns, 67 
Cprtophium, 66, 67,68 * ,, calsmioola, 64 66,m 
Danaie aglea, 40 

,, alcippoides, 40 
,, C W ~ P P ~ ,  40 ,, genntia, 40 
n hel?4=?iIJpns, 443 ,, llmmace, @,62 
,, (Limnaa) aloippoidea, PO 
,, ,, chrysippas, 40 
,, (P-tioa) aglea, 40 ., (8alatura) genntia, PO 
99 ,, hegeeippus, PO ,, (Tinmala) liiniace, PO 

Debis nada, 2 
Delian telledonnq 4 

,, encharis, 61 
,, hierta, var. indi* 61 

den do^ dieneoes, 48 
Diaoamma, 177 

,, 177 
Diospyros montana, 48 
Diplommatina, 67 

Dip1ornmd.i~ hangedordiana, 67 
JJ labiosa, 67 
11 nipponeneis, 67 
11 psxillas, 67 
I ,  pnsilla, 67 

Diecophorn tnllia, 43 
=I, 43 

~citon:)178 
Elymniae nnduleris, 43 
Ergolis ariadne, 2, 44 

,, indica, 2, 44 
,, merione, 44 

Enhpslina yensoenme, 60 
Enplaes core, 41 

,, kollari, 41 
,, Crastia) core, 41 
, /Pademma koU.d, U 

Entl~alin gamda, 45 
, lnbentina, 45 

Formica longipa, 176 
,, viresoena, 176 

oangala thpif l ,  63 
Glyoosmk pentaph ylh, 52 
Halpe betaria, 54 

r, c e h ,  4 ,, knmara, 121,124 
,, sepamta, 121 
,, sitala, 121, 128 

Harimala crino, 61 
Heloyra hemina, 2 
Helioia robnab, 165 
Helicina japonica, 68 
Helix amslim, 60 

,, blakei, 60 
,, japonice, 60 
I, l = h  60 
,, lohnana, 60 
,, pecnliarie, 60 
,, peliomphalq 60 
3, npawPi+,60 
,, mmilme, 60 

Hemiplecta, 69 
Heptacondylnq 178 
H e s p r h  callinenra, 121 

9, ealbq 54 
,, latoia, 121 

Hipoaaritia imbeoilie. 61 
, i n d r ~ ,  6i 

Holwmymex, 178 
19 acabrioep, 178 

Hnphina evagete, 60 
9, h h ,  60 
,, pbrgne, 60 
9, 60 
,, tenxippe, 60 

Hyalinia tenem, 60. 
,, yeeeoensia, 60 
, (Connlns) tenera, 60 
,, (Euhyalina) ytmaoe- 60 

Hyarotb a d m t ~ ,  64 
Hydmxna, 67 



I*. 

H-p b n k e e ,  118 
Hypo- bolina, 44 

,, jacinth4 44 
,, miaippae, 44 

Iliad88 polymnestor, 51 
Ireota mreoense, 48 
*Isoteinon flavipennia, 122 

,, pandite, 121,124 
Ixiae gandnoe, 60 
,, latifamiah, 60 
,, marianne, 50 

Jamidea boohns, 46 
Japonie, 67,68 

barbeta, 67 
~ n ~ l & a  plerocooee, 166 
Jmonia almana, 44 

,, aaterie, 44 
,, atliten, 44 
,, lemonise, 44 
,, anone, 44 
,, orithya, 44 

Laertias pammon, 62 
Lagochilne, 68 
Lampides mlianns, 48 

elpis, 40 
~e~t.&ia xiphiq 49 
Lethe empa,  42 
,, scan* 8 

Libythea myrrhs, 2 
Limenitin danava, 8 

,, P+,& 
Limnrens laponlcns, 66 

,, ~ C V i l l s ,  66 
Limnas daippoidee, 40 

ohryeippns, 40 
Lol&elta, 177 

,, ohinensis, 177 
,, kitteli, 177 

Lox- atymnns, 49 
Lyomnenthen bengalensie, 47 
Meoroahlamya, 69 
Meornme, 126 
Mapifera indioa, 161, la, 1166 
M ahathala ameria, 49 
Matapa aria, 52 
Megiaba thwaitesi, 46 
Melania ambidextra, 68 

,, biwm, 68 
,, japonia, 68 
,, libertina, 68 
,, nipponics, 68 
,, reiniana, 68 

tenuisnlcata, 68 
M e k t i a  iemene, 43 

~ e l i a ,  ss 10% 42 

,, megaobelae, 7 4 7 1  
Menelaides aristolochim, 62 

,, heotor, 53 
Heranoplae, 182 

,, bioolor, 189 

Monomorium, 188 
39 latinode, 182 

M-X spinma, 69 
MydeaiS blasins, 1,42 

,, indintans, 42 
,, medna, 41 
,, minew, 2,42 
,, persew, 1, 3, 42 ,, mneka, 41 
,, eamba, 42 
,t h l a ,  8 
,, (Calysisme) bIasiua, 1, 42 
9,  ,, indistane, 42 
91 S* mineun, 42 
,, ,, persew PZ 
,t (haotrimna) medua, 41 
Y I  91 m e k q  41 

Myrina triopan, 
M y n n i e  178 

wboarinata, 178 
~ e o a d & ,  8 

,, &aka, 3,47 ,, atrata, 3 
,, dana, 3,118 . ,, hampsonii, 118,124 
,, viola, 3 
$9 (Pt0;x.I Vioh 3 

Nanina, 59 
,, eaatlakeana, 59 
,, indioa, 59 
,, japonioa, 59 

Neopitheoop, 46 
,* ga- 46 
,, zalmora, 46 

Nepheronia, 61 
,, F,. 61 

hlpp* 51 
~ e ~ t i g  45 
,, jnmbah, 46 
,, Lam-pa, 46 ,, nandinn, 44 
,, ophiana, 44 
,, plagiom, 45 
,, m o n a ,  45 
,, (hhinda) plagioea, 4 

Nilseem amantea, 49 
Ocodoma, 178 
~oophylla, 176 

,, smamgdbm, 176 
OP- pyrgola, 61 
Orinoma damaris, Z 
Orpheides erithoniw, 61 
Orsotriama medns, 41 

,, rnneka, 41 
Pademma kollari, 41 
Padina, 71, 72, 74 

pavoniq 71,75 
p&om dam, 63 
Pedraona palmarum, 53 
Palndinm, 68 
Pnpilio, 61, 58 



Papilio arintolocbire, 68 
9, r n y a p ,  52 
,, orino, 61 
,, dinairnilin, 62 
,, dobson, 61 
,, erithonins, 61 
,, heotor, 52 
,, nomiua, 61 
,, pmmon,62 
3, pnope, 4 62 
,, polymnestor, 61 
,, protanor, 4 
,, rhetenor, 4 
3, (C-1 68 
., ,, dissimilia, 52 
,I ,, panope, 4 
,, (Earirnala) orino, 6 1 
,, (Iliades) polymnestor, 61 
, (Laertiiae) pammon, 68 
,, (Menelaides) aristolochia?, 62 

heator, 62 :: (Orpxeides) erithoniua, 51 
, {Pathyn) nomiua, 61 
,, Sainia) protenor, 4 
,, (Zetides) dobeon, 61 

Parantica wlea. 40 
Parata ~ h r o % ~ .  62 
Pam- 53 ' 

,, bade, 63 
,, bevani, 63 
,, farri, 63 
9, ~ U T  63 
,r m-4 63 

Pathyee nomiua, 61 
Patala paaper, 60 
Pheidole, 178, 182 

,, indica, 178,179, 180 
,, javana, 179, 180 
,, jncnnda, 179 
,, latinoda, 178,179, 180 
PI ,, var.major, 178 * ,, wood-manoni, 180 

Pheidologeton, 181 
laborioeue, 181 

phJ~it)8, 178 
Plastingia ndmi, 120, 12.4 
Plesioneura nigricans, 123, 1M 

Poinsettia, 40, 49 
,, polchemma, 48 

Polyalthia longitolia, 61 
Polyommatns bretioua, 48 
Polyrheohis, 176 

,, globnlaria, 176 
,, Imviaeima, 176 

Ponera, 177 
,, Intaipes, 177 
,, teseerinoda, 177 

Portnlaoa meridians, 44 
Partape cleobie, 40 
Preois iphita, 4-4 

,, laomedia,44 

Prenolepia, 176 
longicornie, 176 

Pp&eia d a i ,  4 L  
Eabinda phgiosa, 45 
Bepala Ismline, 48 

,, omeis, 48 
,, sohist~oea.4.8 
,, m n a ,  48 

abthinda amor, 48 
R&, 67 
Bioinns commnnie, 44 
sninia protenor, 4 
salatara genntia, 40 

hegesippua, 40 
sata;i, atrax, 4 49 

3, bnpoh, 4,120 
,, mu-, 4 .. ailhetensis. 120 

,, oompreeaq 178 
,, mfo-nigra, 178 

Sithon indra, 3, 49 
,, mandarinua,S 

Solenopeis, 18i, 182 
,, geminata, 182 

Spalgis epins, 45 
Spindank, 49 

,, khnrdana, 48 
,, tigrina, 49 
,, trifnroata, 48 
,, valcanun, 49 

stanogpra pyrsnla, 61 
(Opeas) p m l a ,  61 

~te$ulia ahts, 166 
Stiobophthalma oamadew, 2 
Srraatua nditua, 4 

,, p m i u a ,  63 
saccines lanta, 66 
Symbwnthia, 2 

I, d-ka, 2 
,, hippoole, 8 

" 
niphanda, 118 
silana, 117, 124 

s y m p h ' k  naie, 45 
Tagia involnorata, 44 
Tagiade~ khanianq 64 

,, ravi, 64 
Tajuria longinus, 49 
Taractrooera eagars, 64 
Tarncna vlinina. 46 

,, iheophraetne, 46 
Telohinie violm, 43 
Telegonun thrax, 62 
Telicota nugins, 63 

,, bambners, 65 
Terias drona, 60 

,, heoabe, 49 
,, hb60 
9, p n ~ e a ,  60 
,, rubella, 50 



Ypthima howra, 42 
,, hnebneri, 42 
,, marshallii, 43 

philomela, kZ 
Zetilee dobson, 61 
ZiEera dilnta, 46 
,, kamandm, 46 
I, PYIPeee, 46 
,, + 

Zophoesse duphm, 2 
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