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Part 11.-NATURAL SCIENCE. 

1.-Ndar m Irccliaoc R ~ C H O T A  : HETEBOITBM, NO. 3. 
By E. T. ATKINSON, B. A. 

W v e d ,  85th July :-Bead, Aagnet 8rd, 1887.1 

Family PENTATOMIDS (continued). 

Genm DALPADA ( d k u e d ) .  

137. DALPADA TBIMACULATA, Weatwood. 

p-m 3-maculata, Westw., Hope, Cat. Het. i, p. 41 (1837). 
angdicdlw, EUenr., Nat. Tijdn. Ned. Ind. p. 143, f. 9 (I=) : Walker, 

QOt Het. i, p. 221 (1867). 
-pa& tr+&da, Vdl., Vernl. Ak. Amat. Nat. (2) ii, p. 179 (1868). 

trirnadcrta, DallPs, Lint Hem. i, p. 184 (1851) ; Walker, 1. o. p. 819 
m) : 8- Ee Hem. v. p. 44 (1876). 

mas, prrndpred ; a alender line on sides of pronotnm, and a dorsal 
h e  vitb. two large spate at baeal angles of 9cnteUnm and its apex, 
rfriti.H, posterior angles of pronotam prominnlone, subacute : antennae 
pb : body beneath l u t e o ~ ,  sides broadly piceow (Weutw.). Long, 14) 
mill- - from Philippines, Java, Borneo, Aasam (mihi). 

138. DALPADA BULBIFERA, Walker. 

bdbijsm, Walker, Cat. Hat. i, p. 223 (1867). 

-na, nearly fusiform, thickly and somewhat roughly pun& 
3 pmturea brown ; beneath Iuteous, with o blsck stripe oa each 
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side : head lanceolate, ae long as the pronotum, with three irregular black 
stripes, of which the median is forked between the eyes ; tylus extending 
a little beyond the juga ; eyes very prominent ; roatrnm with a black 
tip, extending rather beyond the laat coxse : antenns piceous, slender, 
much more than half the length of the body, first joint not extending 
to the front ; 2-3 joints with testaceons tips ; second a little longer 
than the third; fourth much longer than the third ; and than the fifth, 
which ia testaceons a t  the base : pronotum, acutellnm and hemelytra.partly 
and slightly clouded with brown ; pronotum with a transverse impression, 
in front of which there are four black spots ; posterior angles black, 
emooth, shining, globose : scntellum attenuated towards the base : 
pectus with a black patch on each side containing three testaceons 
spots : abdomen beneath with a furrow which extends to the postarior 
margin of the fonrth segment, with a piceous apical patch, and w i t h  
two black stripes which inclnde testaceons lateral spots : legs Iong,- 
setnlose, femora black-speckled, tibire piceons towards the tip : mem- 
brane cinereons, with broad brown streaks between the veins. Nar- 
rower than D. nodifera, Walker, with which i t  agrees in the strnctnre 
of the posterior angles of the pronotnm (Walker). Long body, 15 
mill. 

Reported from N. Indim. 

139. DALPADA BREVIVITTA, Walker. 

Dd&a brsvidta, Wollrer, Cat. Het. i, p. 224 (1867). 

Dingy lurid, elliptical, minutely punctured ; punctures black, 
which hue here and there forms patches ; beneath dull tawny : head a 
little shorter than the pronotnm; t ~ l n a  not extending beyond the jug= ; 
eyes very prominent: rostrum very slender, extending a lietle beyond 
the hind border of the first abdominal segment : antennae very slender, 
much shorter than the body ; first joint not extending to the front of 
the head, full half the length of the second, which ia a IittIe shorter 
than the third ; fourth and fifth black, 8 little longer than the third ; fifth 
&orkr than the fonrth : pronotnm with the usual transverse impreseion, 
between which and the posterior margin is  a broad lurid stripe ; posterior 
angles slightly acute, not prominent : scutellum not extending beyond the 
posterior angles of the corium : legs rather long and slender ; hmi 
tips of the femora and of the tibise black : hemelytm with two hlwkieh 
p&hes; membrane cinereom, with a broad brown streak and a n  in- 
complete brown border. Like D. tecta, Walker, in stmctnre, but k 
rnnch darker beneath, and the sides of the pronotnm are stxx-&ed ante- 
riorly (Walker). Long, 15 mill. 

Reported from Caohar (As-) 
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140. DALPADA TECTA, Walker. 

DuZ& teefa, Walker, Cat. Het. i, p. 224 (1867). 

Pale testaceone, elliptical, comely, and thickly punctured; pnnotnres 
meons, beneath luteone : head very little shorter than the pronotnm ; 
tjlns hardly extending beyond the jnga, a thinly pnnctnred space on the 
hind border: eyes rather prominent; rostrum black towards the tip, 
extending a little beyond the fore border of the third abdominal 
segment: antennae lnteons, slender, black-speckled, first joint not ex- 
tending to the front of the head ; second shorter than the third : pronotnm 
with a smooth longitudinal line, which is dilated on the transverse im- 
pression ; hind anglea obtuse, prominent : scntellnm extending rather 
beyond the angle of the corinm, with a smooth interrupted longitudinal 
line which is dilated on the fore borders a t  the tip : pectus and nnder- 
side of abdomen thinly and minutely punctured on eaoh side ; puna- 
tnree black: lega slender, black speckled : hemelytra with a short 
black stripe on the d i c  : membrane brown. Shorter than D. a#nis, 
Dallas, and the posterior angles of the pronotom are neither oonrex nor 
smooth. Long, body, 13 mill. 

Beported from Silhat. 

141. DALPADA CONFUBA, Distant. 

DaZpada confusa, Distant, Trans. Ent. 800. p. 181 (1879) : Soien. Bw. 2nd 
Yarkand Mies. p. 8, f. 1, (1879). 

Lnteons, thickly covered with green punctures : head emarginate in 
front, with the sidea reflexed and some small indistinct ochreotuy 
markings a t  the base : antennse pitchy, each joint luteone a t  the b e ,  
the b l  a n d  apical joints smallest, aecond shorter than third, 3-4 sub- 
equal: rostrum just +ng beyond the posterior coxw, with the tip 
pitchy : pronoturn somewhat transversely gibbous a t  the b e ,  in a line 
6 t h  the lateral angles, after which it is abruptly deflexed towarda the 
bead ; fie lateral angles, prominent, subacute ; lateral margins dention- 
bted for about half their length from the apex ; the punctuation is very 
dense do* the lateral margins and at  the pronotal anglea : scntellum 
somewhat gibbone a t  the base, deflexed towards the apex, where i t  ia 
more sP-ly : corinm with a faint impnnctate longitndinal 
line on the disc, extending from the baee to about two-thirds its length, 
mther widened a t  the apex : membrane extending beyond the apex of 
ae abdomen, pale hscons, with the veins dark brown for half the 
length from the base, followed by a row of four brown epotsand a 

row of six spots of the same colonr, the two outer ones being 
long and l i n e  : nndemide of body lnteons, with the pectoral and abdo- 



minal margins broadly pnnctnred with graen, sparingly on abdomen and 
more densely on prostethinm ; legs l u h u s ,  thickly spotted .with brown ; 
hrs i  lnteone, apical joint pitchy (Distant). Long 8, 14, breadth of 
angles of pronotum, 6+ mill : long 9 ,  15-16 ; breadth of angles of pro- 
notum, 79 mill. 

Reported from Murree (Pnnjab). 
Add :- 
Dalpada ap'cifera, Walker, Cat. i, p. 222 (1867) from Hong-Kong : 

mnch resembles D. oculata, but the posterior angles of the pronohum 
are not globose. Long, 168 mill. 

Dalpada nodifera, Walker, 1. C. from Hong-Kong : posterior angles 
of the pronotnm are more globose than those of D. oculata, and the first 
tibise are less dilated. Long, 14f mill. 

Dalpada consobrina, Walker, 1. c., p. 225, from Siam, distingnish- 
able from D. clavata by its larger size and the markings above and 
beneath. Long, 164. mill. 

Dalpda brsvia, Walker, 1. C. p. 226, from Hong-Kong : broader than 
b. tecta. Long, 13b mill. 

Dal@ cinctipes, Walker, 1. c. p. 229, from N. China : angles of 
pronotnm mnch leas rounded than in D. oculata and the scutellnm 
narrower near the tip. Long, 162 mill. 

Genna APODIPHUS, Spinola. 

ERE. p. 295 (1837) : D a l h ,  Liet Hem. p. 190 (1851) : includes Apodiphya, Am. 
& Serp., Hist. Nat. Inn. Hbm. p. 108 (18a3) : Fieber, Ear. Hem. p. 837 (1861). 

Elongate : head with the jnga extending well beyond the vlns  
and not uniting in front of i t  : rostrum arising a t  a little distance from 
the labrnm and always before the antennae, the third joint somewhat 
longer than the second, fourth only half of second : antennae long, 
eecond joint twice as long a8 the first, third one-fourth the length of 
second, and fourth as long as second : lateral margins of head and abdo- 
men unarmed : pronotum hexagonal ; middle of the sides s innab ; ante- 
rior half serrate, hnmeral angles prominent : scntellum long, narrowed 
behind the middle towards the apex which is obtuse: mesosfethinm 
carinah. 

~ a l y s  arnygdali, Glermar, Reise Dalm. p. %, t. 9, f .  4 (1817). 
H d y s  hellmica, Lefeb., Mag. 2001. p. 24, t. 24 (1830) : Herr. Schlff. Wnne. Ins. 

r, p. 67, t. 166, f. 612 (1839)~ and vii, P. 59 ( 1 w )  : Kolenati, Mol. Ent. iv, p. 4S 
1 1 W ) .  

H d y s  e ~ ~ s c d p t q  Burm. Handb. Ent. ii, p. 362 (1886). 
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A*a Mlsnieq Am. & Serv. Hiet. Net. IM. Hbm. p. 108 (lw). 
A p & p h ~  hollaroicue, SpinoLa, Em., p. 296 (1837) ; Dallas, Lirt Hem. p. 190 

(1861). 
Apodiphya arnygddi, Fieber, Em. Hem. p. 337 (1861). 
dpodiphua amygdcrli, Muls. & Bey, Pun. France, p. 354 (1866) : Walker, Cat. 

Hef. i, p. 233 (1867). 

Rusty red, thickly punctured black, giving i t  a marbled appear- 
ance above ; below, the black points are much finer: connexivnm with 
four double black lines : a line from the tylns to the wntellnm also 
Bides of pectns, lighter rusty or yellow-red. Long, 18-22 mill. 

Reported from eastern shores of Mediterranean, Greece, Baghdad 
(mihi), Assam. 

Em. p. 291 (1957) : Am. & Serv. Hiat. Nat. Ine. Him. p. 106 (1843): Dallw, 
List Hem. i, p. 168 (1861): Walker, Cat. Het. i, p. 217 (1867) : Stil, Ofvem. K. V.-A. 
P6rh. p. 610 (1837); En Hem. V, p. 37,G (1876). 

Differs from Halys in having the first joint of the rostrum extend- 
mg beyond the bnccnlre and the veins of the membmne simple or some- 
what  hrcate. The jnga do not extend beyond the tylne, and are even 

little shorter than i t  : first and last t i b b  dilated. 

143. EETHE~IHA FULLO, Tbnnberg. 

Cimesfullo, Thnnb. Nov. Ina. Speo. p. 42, t. 2, f .  57 (1783). 
mucoreus, Fabr. Ent. Syst. iv, p. 117 (1794). 

Hdyn nwleorea, Fabr., By&. Bhyng. p. 183 (1803) 1 Wow, 10. Cim. v, p. 188 
t. 18, f. 179 (1811) ; Bnrmeister, Handb. Ent. ii (i), p. 363 (1836) ; Eerr. SOW. 
Wanz, Ins. vii, p. 60 (1844)- 

Edhmina mucorm, Spinolm, Ern., p. 291 (1837) ; Am. & Serv. Hiet. Nat. Inn. 
HCm. p. 104 (1843). 

Edhesimx N l o ,  %Urn, List IIem. i, p. 183 (1851) ; Uhler, Roo. do. Phil. p. 
ZB (1860) ; Walker, Cat. Het. 3, p. 217 (1867) ; Stbl, En. Hem. v, p. 46 (1876) , 
m n t ,  P m .  Ent. SOC. p. I*, (1878) ; A. M. N. H. (5 8. ), iii, p. 45 (1879) ; -. 
Ent. Boa p. 416 (I-). 

htennm, black (apical joint yellow at the baae) ; clypens porreot, 
denbted, deep black, the margin and e median line, white: pronotnm 
m-ted, ecntallnm and hemelytra black, punctured white : wings 
black, immacnlate : body olivacmns ; margin of abdomen varied black, 

s l ine  before the margin formed of black dots : feet black, fernom 
beneath and tibile, anuulated white: firat pair of tibise compressly 
membrenous (C. mucoreus, Fabr.). 

Hed porrect, black, shining, impresrrly pnnotnred ; with a longi- 
hdinol and somewhat raised margins, pale ; opex with a small, 
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straight, impressed line on each side, and before the apex a smdl tooth ; 
a small oblique pale line on both sides behind the fnscons eyes ; beneath 
black, impressly punctured, a broad, pale, impunctate streak on each 
side : rostrum 4-jointed, long, subpilose, fuscous, pa:e a t  the base, lying 
between two pale, nnidentate plates : antennse 5-jointed, black, last 
joint yellow a t  the base: pronotum almost fiat, deeply impressly pun* 
tured black ; dots and spots, the margin and a longitudinal line gome- 
what elevated, pale ; posterior angles somewhat acute : scutellum longer 
than half the abdomen, black, punctured like the pronotum but some of 
the dots large, distinct, callous, and with three larger whitish spots a t  
the base : hemelytra obscurely fnscons, deeply improssly pnnctnred, s 
large, more distinct, pale spot on the disc; membrane black, striafad, 
shining ; wings fnliginons : abdomen above fnscons, margin rounded, 
prominnlous, flavescent, y i th  four deep black ocellar spots on both sides ; 
beneath convex, greyish, shining, with a groove a t  the base for the  
rostrum ; five black marginal spots on both sides ; penultimate segment 
spotted black : pectus testgceons with black impressed dots and patches, 
a fnacous speculum between the anterior and intermediate feet : an- 
entire : feet testaceone, unarmed ; femom with two lines and several 
spots, black: first tibim dilated outwards a t  the apex, all the tibiae 
sngnlate, black a t  base and apex, subpilose ; last tibise compressed : 
tarsi 3-jointed, testaceone, black a t  the apex, subpilose (Wolf.). Long, 
20-25 mill. 

Reported from Java, Ceylon, Bombay, Benjpl, China, Japan. T h e  
Indian Mnsenm has specimens from Calcutta (mihi), Sikkim, Sasam. 
Very variable in size and depth of colour and in having buccub sn- 
teriorly rounded or anplate.  

l&. ERTRE~INA QUTTAPA, Fabriciue. 

Cirnsr guttatus, Fabr., Mant. Ine. ii, p. 291 (1787); Ent. Syet. iv, p. 108 (1794). 
Edessa guttata, Febr., Syat. Bhyng, p. 151 (1803). 
~ r t k e i ~  guttufa, SMI, Hem. Fabr. i, p. 23 (1868) : En. Hem. v, p. 48 (1876). 

Head obIong, greenieh, with a dorsal line and margin whitish: 
pronoturn punctured, scarcely spinose, greenish, sprinkled with numer- 
on8 white dots: soutellum and hemelytra of the Bame colour as the 
pmnotum : wings, black : margin of crbdomen varied green and white : 
body beneath, flaveecent, with greenish streaks and dots : first pair of 
fernore above greenish, beneath hvescent: first tibise membranone, 
black, with a white ring ; laet femora yellow ; last tibise, black with a 
yellow ring (Fabr.). Long 23-25 mill. 

Reported from Siam, Ceylon, (mihi), India. D8ers  from E. fulb,  
Thnnb. in its larger size, colour above, head broader anteriorly a n d  
apex of scntellum pale yellow-whitish. 
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145. ERTHESINA ACUIINATA, Dallas. 

Ertheoina acvmhda, Dallee, LLt, i, p. 183 (1851) 8 Walker, Cat. Bet. i, p. 817 
(1867) ; 861, En. Hem. v, p. 45 (1876). 

8. Above greyish-testaceone, very thickly punctured with brown : 
head pointed in front, with the lateral margins slightly toothed near the 
apex ; pitchy brown, with the lateral margins, and a median longitndi- 
nal impnnctate line, testaceons ; pronotnm with the anterior portion 
pitchy brown, more thickly punctured than the posterior, with a short 
impnnctate testsceons line coutinnons with that of the herd : ecntellum 
more coarsely punctured than the rest of the surface, the base with 
three indistinct testeceons spots : membrane brownish, eemitrsnspiwent : 
margine of the abdomen variegated with black and yellow : body be- 
neath testsceons, sparingly pnnctnred with brown: abdomen with B 

tmnwerse black line on each of the sntnres ; anal plate dark brown : 
sternum black : legs testaceons ; femora with numerous brown points, 
and with a brown Iongitndinal streak on each side ; tibie brownish a t  
the base and the apex; dilatation of the anterior t i b h  triangular; 
tarsi with the tip of the apical joint, and the claws, brown : rostrum 
testeceous, with the apical joint and the edges of the p v e  in the 
second and third, deep pitchy brown: antennm brown, with the two 
apical joints pitchy, the base of the last joint orange {Dallas). Long, 
21 mill. 

Eeported from N. Bengal. 

Genus HALYS, Fabricins, Dallas. 

Fabr., pt, Syat. Bhyng. p. 103. (1803): Am. & Sew. Hiat. Nat. Ins. HCm. 
p. 108 (1843) : Herr. S o h i .  Wanx. Ina. vii, p. 64 (1844) : Dallaa, Lint Hem. i, p. 
153, 187 (1851): Walker, Cat. Het. i, p. 230 (1867) : St61, Hem. Afrio. i, p. 80 
(1861) ; Ofvera. K. V.-A. Forh. p. 510 (1867) ; En. Hem. v, p. 45 (1876). 

Head elongated, tapering in front ; tylns as long as, or longer than, 
the jnga ; first joint of rostrum not extending beyond the bnccnlm : last 
tibim simple, not dilated : apical angles of sixth segment of abdomen 
rounded at the apex: veins of membrane irregularly ramnlose. In  
Ertheeina, the last tibie are dilated ; in Dalpada, the head is rounded or 
truncated a t  the apex with the sides more or less parallel. 

146. HALTS DENTATA, Fabricins. 

Cimcol dmtaeus, Fabr., Syat. Ent. p. 702 (1775) ; Speo. Ina. ii, p. 346 (1781) ; 
h t .  Ina. ii, p. 284 (1787); Ent. Syat. iv, p. 96 (1794); WoM. 10. Cim. ii, p. 51, 
t. 6, f. 48 (1801 ) : Stoll, Pnnaiaes, p. 33 t. 6, f. 47 (1788). 

C h e a  uuZcutrur, Thnnberg, Nov. Ins. Speo. ii, p. 43 (1783). 
Hdya aeniqsra, Weatwood, Hope, Cat. Hem. i, p. 28 (1837). 
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Halys -.collis, Weatwood, Hope, Cat. Hem. i, p. %3 (1837). 
Halys demtata, Fabr., Syst. Rhyng. p. 180 (1803) ; Herr. Sohiiff. Wanr. Ins. vii, 

p. 80, t. 233, f .  724 (1844) ; Dallas, List Hem. i, p. 187 (1851) ; Walker, Cat. Het. 
i, p. 230 (1867) ; Stbl, En. Hem. v, p. 45 (1876) ; Distant, A. M. N. H. (5 s . )  iii, p. 4Q 
(1879). 

Body cinereom and varied with black : head porrect, nnidenhte on 
each side : pronotum spinose and with four small teeth on the margin : 
abdomen beneath canaliculate (Fabt.). Antenns 5-jointed, fnscone, 
first joint ahort, stout, rest rufesoent a t  the apex : head, pronotum, 
ecntellum, hemelytm and pectus, greyish, with numerom fnscone or 
black pointa and longitudinal lines : l i e d  with a small tooth on each 
aide before the fnscom eyes, and two small, flexnose, longitudinal, 
fnscous lines on the apex ; m l l i  distant ; rostrum &jointed, fnaooas, 
greyish a t  the h e ,  almost aa long as the body, second joint curved : 
pronoturn unequal anteriorly, margin (especially the antero-lateral) mr- 
rulate, the posterior angles obtusely spinose, transversely impreseed in 
the middle : ecntellnm aa long as half the abdomen, apicnlate, with two  
emall impressed lines in the middle, and other black longitudinal lines, 
also many impreeeed fuscous points : hemelytra with many impreesed 
fuecone points and black spots forming abreviated bands ; beneath paler : 
membrane flaveaoent adorned with blaok denticulated lines : wings 
f uliginom, with a fuscous spot at  the apex : abdomen above, fuscoae, 
variegated black ; beneath fuscous, shining, very finely impl--sly 
punctured, a median longitudiml impressed line from the rostrum, entire 
to the anus : d the fe& nntbrmed, punctured fuscous ; tibim angolate 
(WoZf.). pars. (a), pronotum with two black longitudinal streaks : 
(b), teeth on the side of the head, obsolete: (c), colourpler. Long, 
19-23 mill. 

Reported from China, Japan, Basam, Bombay, Tranquebar. The 
Indian Museum possesses specimens from Araknn, Assam, Sikkim 
(mihi), Calcutta (mihi), Allahabad, Bombay, Madras. Very A b l e  in 
size and wlow. 

&nus (ESTOPIS, Distant. 

A. M. N. H. (5 0 . )  iii, p. 49 (1879). 

Ovate depressed, head triangular, jnga much longer than the tylns,  
meeting beyond it, but divided a t  the apex : antennse 4-jointed ; first 
joint robust, not quite reaching the apex of the head; second joint a 
little shorter than the third; 3 and 4 subequal; the laat somewhat 
thickened : rostrum reaching the posterior coxm; apical joint longest : 
pronoturn a little longer than the head, about twiceas b d  aa long, 
the lateral margins denticulated, the leted angles prominent; it is 
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slightly prominent and ronnded a t  the bmoe ; deflexd towards the hemi : 
scntellum a lithle longer then broad, extending slightly beyond the 
baae of the membrane, Ifradnally narrowed for two-thirds ita length 
fmm the b e ,  whence it extends almost stmight to the apex, whioh ie 
fianwwed and rounded : membrane with lon~itndinnl reins : abdomen 
dilated, projecting a little on each side, convex b e b w  ; abdomen, logo, 
and sternum nnarmed (Dhkwt). 

The Qjointed antennm, length of the juga, and genersl ehmpe of the 
body d y  thia genus to Atelocera and Hiemmia. 

(Bstopis terra, Distant, A. M. N. H. (5 8.)  iii, p. 49 (1879). 

Brownish lnteons ; wrinm with a reddish hue, thickly and some- 
what regularly covered with darker punctures: head very thickly 
punctured and somewhat darker in hue : antennm Inteohe ; apical joint 
black, lnteons a t  the base : pronotnm with the pnnctutes thicker and 
darker along the lateral and near the anterior margins : mutallurn 
aomewhmt rugnlose, and darker a t  the base : membrane pale f uscona : 
sbdomen above pitchy ; abdominal margin broad and distinct : s t e r n a  
concolorons with upperside of body; underside of ebdbmen rather 
darker, with a faint median longitndinal bIack line : lege lnfeons, 
femora thickly epeckled with black (Distant). Long, 17; breadth of 
angles of pronotnm, 8 mill. 

Reported from ghsoiya hills, 4500-6000 feet, (Amam). 

&nus BBLOPIB, Distant. 

A. M. N. H. (5 a) iii, p. 60 (1879). 

Broad, ovate : head triangular, jnga longer than the tylus, and 
meeting beyond it, but divided a t  the apex : anhnnm 5-jointed : pronotun 
rather mow than twice broader than long ; the lateral angles prominent, 
subacute, the lateral margins denticnlated; detlexed towards the head : 
acntellnm with the length equal to the breadth a t  the base, gradually 
narrowed for two-thirds the length, and then extending nearly straight 
to the apex, which is narrowed and ronnded : membrane with longi- 
tudinal veim : abdomen dilated above, projecting a little on eaah side ; 
convex below : sternnm and abdomen unarmed; tibim moderately 
enlcated (Distant). 

 BELOPIS LOP IS UNICOMB, Distant. 

Bdopis conicbh, Distant, A. M. N. H. (6 9.) iii, p. 50 (1879). 

Ochraceous, thickly and finely pnnctnred ; pnnctures somewhat 
dsrker on frontal half of promfnm and head : antennm reddish ; second 

2 
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joint longer than the first, shorter than the fourth, 3 and 5 longest, 
subequal : scutellum with the median portion punctured, rather darker, 
lateral edges concolorons with other parts of the upper surface : mem- 
brane ochraceons ; underside of body and legs concolorons, the former 
thickly and finely punctured (Distant). Long, 14 ;  breadth of angles 
of pronotnm, 10 mill. 

Reported from the Khaaiya hills (Assam). 

Genus ORTHO~CHIZOPS, Spinola. 

Qen. In. Art. p. 131 (1852) ; StB1, Hem. Atrio. i, p. 78, 105 (1884) : Walker, Cat. 
Het. i, p. 231 (1867). Stil, En. Hem. v, p. 48, (1876). 

Body ovate: head produced; its lateral margins near the eyes 
armed with a tooth or forming an angle more or less distinct : jugs 
longer than the tylus : bncculm extended to the base of the head, mode- 
rately elevated : rostrum reaching to or extending a little beyond the 
last pair of feet : antennm 5-jointed, slender, the first joint not reaching 
the apex of the head : anterior lateral margins of the pronotum irre- 
gularly denticulate : scutellum triangular, lateral margins sinuated 
in the middle; frena not, or only very slightly, extended behind the 
middle of the scutellum : membrane reticulated : sterna rather deeply 
furrowed : venter sometimes slightly furrowed : feet longish, robus4 
femora unarmed ; tibim three cornered : corium longer than scutellum, 
its apical part not so broad (Stdl).  

149.-OBTHOSCHIZOPS ASSIMILIS, Westwood. 

Hdys aesirnilia, Westwood, Hope, Cat. Hem. i, p. 21 (1837). 
Orthosehisopa aaeimilis, Walker, Cat. Hot. i, p. 232 (1867) ; Stil, En. Hem. v, 

p. 49 (1876). 

Brunneous fnscons, punctured and variegated, black ; head anteri- 
orly sub-bifid ; sides of pronotum serrate with some sobewhat large 
spines, posterior anglo a little prominent : scutellum whitish a t  the 
apex : membrane reticulated black : antennm and feet fnscons brunne- 
ous (Wesfw.). Long, 16-17 mill. 

Reported from India. 

Add as 25 b :- 

COPTOSOMA FIMBRIATUM, Distant. 
Coptos~l laf imMatum, Diet., Trans. Ent. Soc. p. 342 (1887). 

Body above, shining blnck : margin of head (broadly), eyes, ocelli, 
antenns, lateral margins of the pronotnm, abdominal margin aa seen a t  
the base of the scutellum, head beneath, rostrum, legs, margins of the 
sternum and the abdomen, and anal segment, reddish ochraceone : sb- 
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domen beneath shining black : sternum dull opaque black. The head is 
prominent, rounded in front, and not perceptibly siuuated in front of 
the eyes : the ocelli are situate wide apart, rather nearer to the eyes 
than to each other : and the tibim are sulcated above (Dist . ) .  Long, 5 ; 
greatast breadth, 5 mill. 

Reported from Sikkim (mihi), where i t  is rather common. 

Div. SCIOCORARIA, Sal. 
En. Hem. v, p. 49 (1876): Bciocorides, pt. Am. & Serv., Hist. Nat. Ins. HCm. 

p. 118 (1846) ; Seiocoridd, pt., Dallas, List Hem. i, p. 130 (1861). 

Head clypeated, not, or only rarely, a little narrower than the base 
of the scntellnm, foliaceously dilated, amplified before the collnm, intra- 
ocular part b d e r  than the collnm : ocelli remote from the small 
eyes; antenniferous tubercles remote from the sides of the head, not 
distinguishable from above ; first joint of the antennm not reaching the 
apex of the head : scntellum gradually, or somewhat so, narrowed, from 
the base; ita sides not, or only very slightly, sinnated : entire lateral 
margins of the body flattened, laminated (Stctl.) 

Genus SCIOCOEI~, Fallen. 

Hem. Snec. p. 20 (1829) : Dallae, pt., List. Hem. i, p. 131 (1851) : Fieb. Em. 
Hem. p. 355 (1861) ; St&], Hem. Afrio. i, p. 79,120 (153)  ; Ofvers. K. V. A. FOrh. 
xrir, 3, p. 35 (1872) ; En. Hem. v, p. 49, 60 (1876). 

Body oval, depressed, beneath slightly convex : head longish, 
fhttened, foliaceons, jnga longer than the tylns, and anteriorly conti- 
pons : ocelli small : rostrum reaching somewhat the last pair of coxm, 
first joint not extending beyond the buccnlm posteriorly, second about 
equal to the two apical taken together: pronotum anteriorly broadly 
sinaated, lateral margins flattened : scntellum narrowed hindwards, 
sidee not, or only very slightly, sinusted ; frena short : veins of membrane 
simple : pro- and meso-stethiurn furrowed : feet moderate : first joint of 
last tarsi a little shorter than the two apical joints taken together (S td l ) .  

150. Scroco~~s  LATERALIS, Fieber. 

8cioco+is lateralis, Fiehr, Rhynch. p. 21 (1851); Walker, Cat. Het. i, p. 178 
(1667) ; Stil, En. Hem. v, p. 61 (1876). 

Oval, grey, thickly punctured brown: pronotum and scntelIum 
with scattered callous spots : head semioval, flat, sides anteriorly almost 
angular, with a curved transverse impression : rostrnm yellowish, ter- 
minal joint black : antennse brownish-yellow, third joint brown above, 
fourth yellowish a t  the base, above brown like the entire fifth joint : 
pronotnm 2f times broader than long ; emargination broad, shallow, 
curved ; the disc equally gradually convex hindward ; on the slightly 
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enrved edges, a longitudinal thme-oornewd whitieh spot whoee poetericn 
corner reachem almost the hnmeral aasgles, the inner comer resting on t h ~  
tmnsveree furrow which is r a t b r  ehdlow : apex of wntellum mnnded, 
m r g i n  sometimes whitish, basal angle black, with a smell <rallone 
point : hemelytra uniformly thickly punctured, with some brown t r a m  
verse streaks and dote ; corinm a little longer than the scntellnm, apex 
almost aoute-angled, a long four-cornered spot a t  the base, as also 
the principal vein with an abbreviated streak becoming broader 
hindward, yellowish-white : suture of membrane almost stmight, mem- 
brane diaphanous with raised veins having scattered brown dots be- 
tween them : dormm blwk 8 the two poeterior t i b k  with yellowish 
lateral epots : oonnexivum a t  the emarginations with four-oornered 
black-punctured and often ocellatd spots: pectus blmk between tbe 
feet, the sides thickly punctured brown, the acetabula lees eo: feet 
coarsely punctured, before the tipe of the femom a whitish and black 
punctured ring I abdomen thickly pnnctnred brown, the median park, 
a eigsag lateral streak, and a semicircular laterel spot, yellowish-white ; 
both sides of the lateral streak densely punctured ; the middle of the  
base of the sixth abdominal segment end two dots on the third ebdomi- 
nal segment, black. Long, 4t  mill. 

Reported from further India. 

151. Sa~oco~re INDICUB. 

B a i o c d e  id*, Pallss, Liet Hem. i, p. 182 (1851) ; Walker, Cat. Bet. i, p. In 
(1867) ; (P) Stbl, En. Hem. v, p. 128 (1876). 

9. Grey, punctured J head anbelongate ; antennee fnsoons a t  the 
apex ; feet prtle, pnnctnred fmoow ; membrane pnnatued fnscous ; body 
beneath fnsoow-py,  apical SF& b b k  ( D a t h ) .  Long 54-6 mill. 

h w r t e d  from N. India. 

Div. MYROCHARIA, SW. 
En. Hem. v, p. 52 (1876). 

Lateral margins of the head and generally also of the pronotnm 
flattened, laminated ; the lateral m8rgins of the head posteriorly not, 
or only obsoletely, sinnated ; those of the pronotnm entire or very 
obsoletely crenulate : jnga generally longer than the tylns, and, befo- 
$,be tylus, contignous; antenniferous tubercles not, or only -Iy, 
very slightly prominnlow beyond the sides of the heads first joint 
~f the antennm not reaching the apex of the head : rostmun m&erete 
or shortish, second joint shorter than the two apical taken together, 
or a t  least not longer : mesostethinm generally fnmwed : fernara, 
at least the filrjt pair, spinme beneath : venter without a furmw, an, 
armed a t  the base (Stdil). 



h n n s  LAPRIUS, SML 

Ofrera K. V.-A. BOrh. p. 800 (l861) ; 1. o., p. MM (1867)s Brr. Hem. v, p. 68 
(1876). 

Head slightly narrowed forwards, snbovcrte, almoat as long ae the 
pronotam ; le te ld  margine not, or but very slightly, sinnste before the 
epes ; jnga not, or bat very slightly, extending beyond the tylns, entirely 
distant &om each other ; sntenniferons tubercles very slightly prominu- 
lone beyond the lateral 1118- of the head, with a small spine a t  the 
apex externally; fimt joint of the antennrtl not reaching the apex of 
the  head, second joint much longer than the third; ocelli moderate or 
large, moderately distant from the eyes, much more distant from cach 
other ; rostrum extending behind the intermediate pair of feet, eecond 
joint shorter t h m  the two apical taken together : pronotam with anterior 
lateral margins entire, anterior angles not produced to the eyes, lateral 
angles prominent ; anteriorly, between the eyes, broadly sinuate r frena 
&ended beyond the middle of the scntellnm whioh i8 triangnlar and 
gradually nerrowed : pro- and mom-stethinm diatinotly furrowed : aper- 
truce of the odariferoae apparatne anrionlate. 

152. LAPBIUB VABICOBNIB, Dallas. 

Bdbcair waritorai., Dsllse, Lint Hem. i, p. 156 (1861) ; Walker, 0.t. Het. i, p. 
$77 (1867) ; Wt, A. Y. N. H. (4 8.) xiv, p. 289 (1874). 

Lapliw warkomi.9, Stbl, Ofvem. K. V.-A., Ftirh., p. 828 (WO) 1 En Hem. v, 
p. 62 (1876) ; Distant, A. M. N. H. (5 6. )  iii, p. 46 (1879). 

8 ,  9 .  Ovate, pale, brownish grey, very thickly and finely pnno- 
t i d  with brown : eyes black : pronoturn with the anterior angles aonte, 
oomewhPt p r o d u d  anteriorly : ecutellnrn with a a small pale impnnatate 
epot in eaoh basal angle : hemelytra more or lees ferrnginons, membrane 
brownish : abdomen beneath very thickly pnnotured with blaok, the 
punaturer~ of the margins eometimw ooloarlaes 4 within the line of the 
stigmata on each side, is a row of short whitieh lines : legs testaoeons ; 
femorg with a few brown pointe; tibim towards the spex and the 
tarsi brpwn ; q t m m  teeheow,  with the apex brown : &tennee with 
the three basal joints red, the apex of the third blaok ; two apical jointe 
black, with the base yellowish. A variety has a red tinge on the upper 
wrfaoe; uigine of abdomen benegth, t i p  of femora, base and tips of 
tibite, and entire third joint of antennae, red (Ual lu) .  Long, 8, 11 
mill ; 9 ll+ mill. 

Reported from N. India, Rangoon, Philippines, China, Japan, 
common in Sikkim (nrihi). 
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153. LAPRIUS QASTRICUS, Thunberg. 
Cimea gcurtricus, Thnnb., Hem. Rostr. Cap. ii, p. 1 (1822). 
Paranurcocol.is gastrinur, Stil, Ofvers. K. V.-A. FOrh. p. 183 (1856) ; 1. e., p. 66 

(1856) ; Walker, Cat. Het. i, p. 178 (1867). 
Laprius gastticlls, Stbl, En. Hem. v, p. 52 (1876) : Distant, Trans. Ent. Soc., 

p. 415 (1883). 

Yellow-testaceons, .densely and somewhat deeply punctured black 
fuscons : head with the sides parallel, oblique from the middle : scntel- 
lam furnished on both sides a t  the base with a yellow testaceous callna, 
impunctate : membrane fuscescent : body beneath with feet, of a weaker 
colour, less densely punctured ; abdomen with a blackish streak on both 
sides ; antennm descent ,  two last joints fuscous, sordid yellow at the 
base ( S f i i l ) .  Long, 9 ; broad, 5 mill. 

Reported from India, Japan. 

Genus ADNUS, Dallas. 
List Hem. i, p. 144 (1851) : En. Hem. v, p. 64 (1876). 

Head rather short, rounded and slightly emarginate at  the apex, 
with the jnga meeting beyond the tylns ; eyes prominent ; ocelli minute, 
distant; antennse abont half the length of the body, 5-jointed; baaal 
joint shortest, not reaching the apex of the head ; second joint shorter 
than the third, which is shorter than the fourth; fifth joint I o n p t  : 
rostrum rather short, not reaching the posterior coxm, slender, inserted 
abont the middle of the under surface of the head ; basal joint reaching 
the base of the head ; second joint longest, third longer than the first, 
fourth shortest : body ovate: pronotnm transverse with the anterior 
angles projecting beyond the eyes : scutellnm about two-thirds of the 
length of the abdomen, becoming narrower from the base to abont the 
middle, then straight to the apex, which is bisoad and rounded : mem- 
brane wilh 4-5 longitudinal veins which are more or less ramose or 
somewhat reticulated at  the apical margin: abdomen and sternum 
unarmed : legs moderate : femora with a double row of minnte spines 
or tubercles on the under side, especially towards the apex : tarsi 3- 
jointed, with the basal and apical joints abont equal (Dallas). Distin- 
guished by the large size of the scutellnm which reaches nearly to the 
apex of the body and thns gives i t  a great resemblance to Podops. 

154. ADNUS o~scusus,  Dallas. 
Bdnwr obscunur, Dallas, List Hem. i, p. 145, t. 3, f .  5 (1851) ; Walker, Cat. Het. 

i, p. 182 (1867) ; Stil, Offers. K.  V.-A. Forh. p. 623 (1870) ; En. Hem. v, p. 5.4 
(1876). 

3 d n w  eirnilie, Hagl., Stottin Ent. Zeit. xxix, p, 164 (1868) ; Walker, Cat. Het. 
iii, p. 539 (1868). 

9 .  Above pitcl~y, obscure, \.cry thickly punctured and some- 
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what rugose ; membrane aemitraneparent, brownish, veins brown ; abdo- 
men beneath slightly shining, thickly and finely punctured, with the 
margins broadly testaceow, and finely punctnred brown : legs brown, 
with the tarsi pale testaceom : rostrum testaceone, antennm blaak, with 
the apical joint pale fulvow (Dallcrs). Long 8)-9) mill. 

8. Oblong fnscone-lurid, densely and strongly punctured hacow, 
beneath shining submneous: apex of anknnm, roetrum, coxm and tarsi, 
also marginal streak on venter obscurely testaceous: membmne bmn- 
nescent, veins and margin more obacnre : wings fuscescent : second 
joint of antennm somewhat shorter than the third : rostrum not reach- 
ing the last pair of coxm ; sides of pronotnm nearly straight (Hagluml). 
Long, ? ; broad, 5, ; exp. hemi., 17 mill. 

Reported from Qilolo, Borneo, Java, Philippines, Rangoon. 

1 F h  vnrttdie, Dallaa, Trans. Ent. 800. (n. 6.) ii, p. 10, t. 1, f. 3 (1852) ; Stil, 
En. Hem. v, p. 54 (1876); Distant, A. M. N. H. (5 B.), iii, p. 45 (1879). 

Ovate, rather convex, pale greyish brown, very thickly and finely 
puctured with black : head rather small, very minutely pnnctnred with 
black above and beneath : eyes pale ; ocelli yellowish : antennm slender, 
rsther sparingly clothed with short haire ; three first joints teatsceous, 
fourth joint pale brown, with the base testaceons; fifth joint, pale 
brown ; rostrum yellow : pronotnm very thickly and finely pnnctnred 
with black, with the punctures more distant on a slightly impressed 
epace which crosses the diec about the middle, forming a pale trans- 
verse band ; immediately in front of thie impressed space are four small 
tubercles: scntellnm very large, reaching very nearly to the apex of 
the body, constricted a little before the middle ; very thickly and finely 
punctured with black, more thickly punctured and somewhat rugose 
towards the base, where there ie a small smooth whitish point on each 
a d e  within the basal angles ; the bssrtl angles themselves bleak : pectns 
rs ther  darker than the upper surface, very thickly and finely punctured 
with black : legs yellow ; femora with numerous bhck or brown points, 
t h e  anterior pair with a doublo row of small blwk spines on the lower 
surface : tibiae with a few brown points, and with a few minute bristles 
dong the edges: the coriaceous portion of the hemelytra rather less 
thickly pnnctnred than the pronotnm and scutellnm : membrane trans- 
parent, colonrleas : wings semitransparent, iridescent : abdomen beneath 
deep shining black, slightly brassy, very thickly and finely punctured ; 
t h e  margins pale griseous, thickly and finely pnncturod with black ; 
the  odges with small black spots at  tho ju~~utions of the segments 
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(Dalrm). No portion of the inner or apicsl margin of the corium ia 
oovered by the scutellnm. I-, 6-74 mill. 

Reported from Horg-Kong, h a m ,  Bikkim (mihi). 

~ o j l o w i n ~  S a l ,  I place in the sub-family Pentotomino those gene- 
of Dallas' Pentatomidm found in India which Stel distributes amongat the  
following divisions, and which are distinguished by having the tarsi 3- 
jointed and the scntsllum extended to a distance behind the frena. The 
species are rather nnmerons and difficnIt to arrange, but I have no doubt 
that we shall, in a short time, be able to give a more exact distribution. 

a. The first group of these divisions includes those genera in 
which the venter ie uuarmed a t  the base, second segment without e 
spine or tubercle prominulous forwards and reaching, or somewhat so, 
the metastethium, and sometimes h w e d  ; margins of farrow, however, 
neither callously elevated, nor levigate : anterior margih of the prono- 
tum very rarely somewhat elevated, levigate or aallone : tibiae above 
generally furrowed ot flat and margined, exoept Agonoacelie, ia whiok 
they are without a furrow and rounded : second joint of the ahten* 
sometimes not extending beyond the apex of bhe heed : orifices ehtirelf 
margined, or anriculated, OP continued in a furmw. 

b. Corium anteriorly generally wnfnaedly punctured between the 
costal margin and the i n t w s t a l  vein, the aoetal margin anteriorly 
generally acute or flattened and aomewhat laminated, the spaoe between 
the margin and the vein therefore eomewhat broad ; thm space rarely 
very narrow ( a ~  in DipZazya) with a single row of points : orifices 
generally continued outwarde in a b n g  or somewhat long furrow; 
basel angles of the scutellnm rarely with a spot or levigate, callous 
streak: juga sometimes much longer than the tylns and wnminsted: 
anterior lateral margins of the pronotnm rarely obtusely rounded : 
second joint of the antennae sometimes nof, or barely, extending beyond 
the apex of the head. 

c. Head flat or somewhat eo, lateral margins acute and laminated 
or promiwlotls before the middle in a straight, tooth-shaped angle ; 
juga generally longer than the tylus, often much longer and cont ipons 
before the tylne : anterior lateral margine of pronotnm generally acute, 
or somewhat so, sometimes laminated ; buconlm not prominulone posteri- 
orly in a lobe: scntellnm posteriorly narrow, or somewhat so: frena 
extended to rather a distance behind the middle of the scutellnm : body 
never greenish : venter not, unlerrs in the eewnd segment, furrowed. 
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d. Basal angles of the acntellnm without an impression or with 
a small eornewhet rounded and somewhat obsolete one : sixth ventral 
segment in 8 anteriorly rounded : entire second joint of the anbnnm 
extending beyond the apex of the head : body oval or broadly oval ; 
anterior lateral margins of the pronotnm entire: third joint of rostru111 
longer than the fonrth : furrow of the orifices moderate or somewhat 
short, abruptly abbreviated, not continued in a wrinkle or ridge. 

T h h  group includes the divisions Odiariu, Tropywypharia, Cap- 
pawria, C a v a r i a ,  ~ploziaricr, Eyearcwi.~ria, and Agonosceliaria. 

Div. ODIARIA, SUl. 

En. Hem. v, p. 66, (1876). 

This diviaion includes the genera having the charactem give11 in 
a. to d. above. 

Qenns PARAM ~cus, Fieber. 

ahynohotographis, p. 84 (1861). 

Body elongate, somewhat convex : head elongate, almost eqn~l ly  
broad throughout, convex beneath ; the jnga somewhat longer than the 
tylns, rounded on the sides, almost right-angled inwards : anten- one- 
half the length of the body, joints almost of eqnal thickness, the tliird 
shortest; the second joint a little shorter than either of the two last : 
the  jugular plates very low, as long as the basal joint of the rostrum, 
and shorter than the head: rostrnm rather stout, reaching beyond the 
intermediate coxse ; second joint l o n p t  ; third incrassate, half the length 
of the  second; fourth cylindrical, black: prostethiurn short, not so long 
as the  meso- or meta-stethinm which are of eqnal length : pronoturn 
hexagonal, convex between the hnmeral angles which are prominent and 
furnished with a small tooth: scutellum two-thirds the length of tlie 
d o m m ,  the last fonrth of the length abruptly narrowed, pointed : 
hemelytra longer than the scutellnm, pointed a t  the end ; membrane 
reaching beyond the apex of the abdomen, with five furcate veins: 
tarsi robnst, basal joint stouter, and as long as the two following taken 
together. 

156. PARAMECUS RUFICORNIS, Fieber. . 

pat- mficmnis, Fieb., Bhynch., p. 86 (1861): Stil, En. Horn. v, p. 71 
(1876). 

Ochreous-yellow, punctured black ; elongate : pronotnm anteriorly 
with two black points : scntellnm with a slightly punctured, pale, median 
e t d ,  a d  more slightly punctured patch; border line on pronoturn 
a d  marginal spot, yellowish; two black points anteriorly : an tenn~ ,  

3 
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base of venter, domum beneath, and feet, yellow-ferm&inoue : membrane 
sordid, veins darker; stigmata and pectns, black (Eieber).  Long, 12) 
mill. 

Reported from Further India. 

Ofvers. E. V.-A. Forh., p. 606 (1867): En. Hem. v, p. 55, 71 (1876). 

Head short, much shorter than the pronotum, almost shorter than  
broad between the eyes, rather narrowed forwards, rounded a t  the 
apex, lateral margins scarcely sinuate before the eyes ; jnga somewhat 
longer than the tylus, distant ; ocelli a little more than twice more distant 
from each other than from the eyes; first joint of antenne, even with 
the apex of the head, second joint seal-cely as long as the third; rostrum 
not extending beyond the intermediate feet, short : anterior margin of 
pronotum obliquely snd somewhat broadly truncate behind the eyes, 
anterior lateral mar* slightly rounded, anterior angles obtuse, a 
little prominulons beyond the eyes: apical angle of corinm a little 
produced, apical margin somewhat sinnate near the apical angle : veins 
of membrane simple : pro-stethium slightly impressed ; meso-stethinm, 
slightly carinate : secor~d ventral segment very slightly convexly eleva- 
ted in the middle: odoriferous apertures continued in a not long, 
abruptly abbreviated furrow (Sta"1). 

157. PLEXIPPUS DORSALIS, S a l .  

Plailrpus doraalia, Etsl,  Berlin Ent. Zeitaoh. xiii, p. 226 (1869) : En. Hem., p. 
71 (1876). 

q . Snbobovate : weakly greyish-hvescent, above rather deneely 
black, these dots are arranged behind the middle of the prono- 

tom and before the middle of the scntellum in short irregular lines : 
membrane weakly fnscons-greyish, veins more obscure, exterior basal 
angle fuscous : dorsum of abdomen fuscons-violaceons ; connexivnm 
blackish, two last segmente obsoletely palely streaked ; wings slightly 
infuscate ; spiracula narrowly circled black. Like R. fulaescens, Dallas. 
Base of head, a t  the eyes, marked by an impunchte spot ; jnga g r a d d l y  
converging, rt little distant a t  the apex : antennae remotely and briefly 
setose, second joint mora than twice as long as first : pronotnm mom 
than half longer than the head, almost more than twice broader than 
long, anterior margin slightly elevated between the eyes, lateral m q i m  
slightly rounded, narrowly black : scntellum sparingly palely pnnc- 
tnred a t  the apex: exterior margin of corinm narrowly bleckish to- 
wards the base : pro-stcthinm sparingly and palely pnnctnred, exterior 
margin black : meso-stethiurn sparingly punctured towards the coxm 
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msta-stethinm opaque, strigom, posteriorly and outwards shining, pos- 
teriorly sparingly punctured : venter acicnlrrte, sparingly pnnotnlrrte 
towards the sides, with a bmad levigate median streak ; second a e p e n t  
slightly convex in the middle, depreused on both sides at  the oonvex 
part (S td l ) .  Long, 15 ; broad, 8 mill. 

&ported from India. 

Div. TROPYCOEYPEARIA. 
En. Hem. v, p. 66 (1876). 

a. b. rs in Odkriu, (p. 17). 
c. Lateral msrgina of the head and pronotum not or less acnto, 

thoso of the pronotnm never laminated: j u p  rarely longer than the 
tylus, then generally acnminated or g~ndnally narrowed : frcna generally 
extended beyond the middle of the scntellnm : in those genera in which 
fhe jnga are longer than the tylus, generally not extending beyond the 
middle of the scntellnm, in which case also the scntellum posteriorly 
broad, or somowhat ao : body sometimes greenish : venter sometimes with 
a long furrow. 

d. Head &at, jnga rarely somewhat longer thnn the tylns : scntol- 
lnm generally posteriorly narrow or moderately broad : frena generally 
extended behind the middle of the scntellum: entire second joint of 
the antannm, or a great part, extending beyond the apex of the head : 
venter not furrowed. 

e. First joint of rostrum very rarely extended behind the buccnls, 
and if so, the basal angles of the scntellum have a largish, levigate, 
callous, pallid vt. 

f. The furrow of the odoriferous apertures continued in a wrinklo 
or ridge extended beyond the middlo of the breadth of tho pleum, 
gradually acnminated. 

g. Connexivnm palo, green, or flavescent, without black or aonoscont- 
black spots or bands, occupying the entire breadth of tile scgments: 
mgmenta rarely more obscurely pu~~ctnred anteriorly and posteriorly 
than in the middle : b-1 angles of scutellum without a callous spot or 
with a very minute and very obsolete one. 

Ofpcm. K. V.-A. Fiirh., p. 516 (1867) : En. Hem. v, p. 66, 73 (1876). 

Head gradnally distinctly narrowed forwvards, lateml margins 
acute, very slightly or but scarcely sinnate behind the middle ; jnga a 
little longer than the tylns, hiscent ; bnccnlm continued throngli, slightly 
raised; ocelli a little more than twice as far from eacl~ otller than from 
thc eyes ; rostrum oxtcnded to or between tho last pair of coxs, first 
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joint about on a level with the buccnlce, second joint longer than t h e  
third ; antennee slender, first joint not reaching apex of head : anterior 
malsgin of pronotum neither reflexed nor callous, broadly sinuah, t m n -  

behind the eyes, anterior lateral margins straight, very slightly 
reflexed, lateral angles somewhat obtuse, very slightly prominnlous : 
scutellnm moderate, mnch longer than broad, narrow a t  the apex, frena 
extended to third apical part of scutellum : costal margin of corium 
very slightly rounded, apicnl angle not produced : meso-stethinm cari- 
nate: furrow from the odoriferous aperture gradually narrowed a n d  
continued in a ridge or wrinkle : abdomen not or hardly broader than  
the hemelytra, extremity of angles of segments prominnlous: body 
narrowly obovate ( S t d l ) .  

258. NIPHE CEPHALUB, Dallas. 

Psntatoma cephalus, Dalllur, List Hem. i, p. 245 (1851) 8 Walker, Oet. Het. ii, 
p. 303 (1067). 

Niphe cephalua, Bthl, Ofvers. K. V.-A. F6rh., p. 616 (1867) ; En. Hem. v, p. 75 
(1876). 

9 . Oblong, ovate, pale yellowish brown, thickly and finely punc- 
tared with dark brown : head large, slightly emarginate a t  the apex, 
the jnga a little longer than the tylus, eyes brown; ocelli yellow : 
pronotnm with the punctures very close along the lateral margins, 
causing them to appear mnch darker than the rest of the surface : 
scutellum with the apex orange : membrane semi-transparent, brownish, 
with darker veins : abdomen beneath tawny, irregularly and sparingly 
punctured with black, with a brown spot in the middle of the third 
segment: pectus of the same colour as the abdomen, rather thickly 
punctured, with some of the puuctures black : legs of the same wlonr, 
with numerous black points : rostrum brownish testaceons : antennm 
testaceons, with the tip of the third, and apical half of the 4 and 5 
joints, blaok (Dallas.) Long, 15-16 mill. 

Reported from Java, India. 

159. NIPHE ELONGATA, Dallas. 

Penfatoma elongata, Dallae, Liat Hem. i, p. 246 (1851) ; Walker, Cat. Het. ii, 
p. 299 (1837). 

Niphe elongata, StR1, Ofvers. K. V.-A. Forh., p. 616 (1867), 1. 0.  p. 626 (1870) t 

En. Hem. v, p. 73 (1871;). 

9 . Elongate, somewhat oblong, with the sides parallel ; testaceous, 
above thickly and finely punctured with black : head with the tylus as 
long as the jugs ; ocelli red : scntellum very long : coriaceons portion of 
the hemely tra with the outer margin yellowish-white ; membrane semi- 
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transparent, brownish, with the veim a little darker : abdomen beneath 
testaceons, with the disc impnncbte, the eides faintly p n n c t d  ; stig- 
mata black : pectns rather strongly punctured, with eome of the p n n ~  
tnree black : legs yellowish ; tarsi fnlvous : rostrum not paesing the 
intermediate wxse, pale yellow, with the tip black : antennae with the 
three baaal joints bright red;  fourth black, with the base red;  fifth 
black, with the base and apex red (Dallas). Long 126-13 mill. 

Reported from Philippines, Rangoon, N. India. Differs from N. 
cephahalus, Dallas, in it8 narrower stature and the costal limb- of the 
aorinm being furnished with wlonrless pnnctnm. 

Div. CAPPBABIA. 

En. Hem. v, p. 67 (1876). 

a. to f. as in Tropycoryphriu, (p. 19). 
g. Segments of connexivnm black, punctured, adorned with a 

median band or flavescent marginal epot, generally less densely punc- 
tnred or somewhat levigate : basal angles of the scntellum marked by e 
pale, levigate spot, sometimes small and indeterminate and sometimes 
very large : anterior lateral margins of the pronotum slightly refiexed, 
sometimes callous, straight or somewhat so, entire, simple : tibim above, 
flat, margined. 

Genus CAPPEA, Ellenrieder. 

Net. Tijdekr. Ned. Ind. xxiv, p. 146 (1860) ; Walker, Cat. Het. ii, p. 144(1867), 
BGl, Ofvora K. V.-A. Fiirh., p. 514 (18C7) ; En. Hem. v, p. 57, 74 (1876). 

Allied to Halys, but body shorter, more depressed : head flat, as long 
the pronotnm, ita basal margin broader than the anterior margin of 

t h e  prouotnm; jug? shorter than the tylns, margin of juga, rounded, 
entire ; tylw broader towards the apex which is arcuate : eyes small, 
prominnlons; ocelli near the eyes, not very distinct: first joint of the 
pntennae shorter than the head, scarcely intumescent, 2-5 jointa almost 
q n a l  in length, t h i d  joint nodulose a t  the end, 4 and 5 joints robnst : 
pmnotum flatbned, slightly sloped hindward behind the poeterior inter- 
angular line ; anterior angles somewhat acute, behind them, on the l a t e 4  
margin, 3-4 not very conspicuous small teeth, posterior angles not very 
prominent, angular : scntellnm broad, longer than half the abdomen : 
c o k o n s  portion of hemelytra long, flat ; membrane short, extending 
beyond the abdomen which is almost orbicular, broader than the prono- 
turn, its lateral mar@ extending beyond the hemelytra, fiettened: 
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rostrum reaching second ventral segment, second joint very long, rest 
nearly eqnal, last semewhat smallel; robmt : venter very convex, ventral 
furrow short, not conspicuons ; feet slender (Ellenr.). 

Pentatoma tapobansnsis, Dalh ,  List Hem. i, p. (1851) ; Walker, Cat. Hem. 
3, p. 299 (1887). 

oaflea mdtilinea, Ellenr. Nat. Tijdskr. Ned. Ind. xxiv, p. 147, f .  17 (1862). 
Cappcsa taproba&, BtAl, En. Hem. v, p. 74 (1876) ; Distant, A. M. N. H. 

(6 8.) iii, p. 45 (1879). 

Q . Ovate, broad, flat : head rather long, rounded a t  the apex, 
black, with the lateral margins and three longitudinal lines testaceona : 
the b l ~ k  portions thickly and finely punctured, the pale lines impnnc- 
t a b  : ocelli minute, yellow : pronotum testaceous, covered with fine 
black punctnres, which leave only narrow lines of the pale colonr 
visible : of the dark patches there are two small onee in the middle of 
the anterior margin, a larger ocellated spot in each anterior angle, two 
larger spots occupying the whole middle of the disc, and having a very 
distinct longitudinal median line, and two rather smaller on each side 
of these ; there is also a narrow liue of black punctures within each 
lateral margin : scutellum thickly punctured with black, espeoiaUy at 
tho bme, with a pale impnnctah line running down the middle from 
base to apex, and a curved line on each side of t h b  running from the 
base the middle of the median line, a t  which point the three lines 
are rnited : hemelytra tesheous, clouded with black punctures, with 
no distinct pale lines ; membrane brownish, somewhat opaque, covered 
with b m i n  spots: margins of the abdomen tesbceous, with a lare 
bifid black spot at  the junction of each segment, both above and beneath : 
body beneath testaceone : abdomen smooth and shining, with a few fine 
punctures on the sides ; the stigmata and two spots on each side of each 
segment, forming two longitudinal rows of spota on each side of the  
&domen, black ; the space between each pair of black spots is orange : 
pectus finely and irregularly punotured, with numerous blwk spots on 
each side: legs pale testaceous; femora thickly covered with black 
p i n t s  ; tibiee covered with fine black points ; tarsi nearly black : ma- 
trum long, reaching t h ~  base of the third ventral segment ; joint 
and the base of the second, testaceow; 2 and 3 joints brownish; fourth 
black : antennm with the basal joint, t e s h o u s ,  spotted with black ; 3 

3 joints brown, ( D a l h ) .  Long, 11-113 mill. 
Reported from Java, Sumatra, Ceylon, Assam. The Indian Museum 

hm specimens from Ceylon, Malaber, Assam (Sibsttgar), Colloor (mihi). 
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Qenns HALYOMOBPHA, Mayr. 
Veuh. Zoo1.-Bot. Qes. Wien. riv, p. 911 (1864) : Reh No- p. 47 (1866) r 

861,  En. Hem. v, p. 67, 74 (1876). 

Body above compressed, beneath convex, head above &at, broad at 
apex, rounded, lateral margins narrowly reflexed, parallel, a little sinnate : 
tylns as long as the jnga: antenxm 5-jointed, first joint not reaching 
apex of head, 3-5 joints somewhat of equal length, second joint shorter 
than  third : buocnlia narrow, continned through, anteriorly dilated, sub- 
dentiform : rostrum reffihmg 2 or 3 eegments of the abdomen ; first joint 
a l i t t le  shorter than the bncculm, second joint scarcely twice aa long aa 
the first and shorter than the two apical taken together: eyes large, 
eeeaile : ocelli thrice more dietent from eaoh other than from the eyes : 
pronoturn transversely somewhat sexangular, anterior angles with a 
tramverse tooth, anterior lateral margins straight, smooth and narrowly 
reflexed, shoulders e little prominent, rounded : scutellum triangular, 
posteriorly narrowed : membrane with some somewhat parallel costae : 
metastethinm compressed : odoriferono aperture with a margined trans- 
verse farrow, produced to a distance outwards, gradually evanescent : 
abdomen beneath not snlcate, convex ; margins acute, unarmed : feot 
simple : tibim broadly snlcate externally; first and third joints of tarsi 
of eqnal length (Mayr) . 

Cimua picus, Fabr., Ent. Syet. iv, p. 116 (1794). India. 
Cinrar tmunnoreue, Fabr., Ent. Syst. Bnppt. p. 634 (1798). India. 
Cinrer cinnamomslra, Wolf?, Ic. Cim. iii, p. 99, f .  93 (1802). Indie. 
Bdessa picus, Fabr., Syst. Rhyng., p. 163 (1803). 
Rdeaaa mannorea, Fabr., Syst. Rhpg., p. 163 (1803). 
Halye timorewia, Weatwd, Hope, Cot. Hem. i, p. 22 (1837) : Bignorot, Boll. 

8. E. F. (6 s.) i, p. xli (1881). China, Timor. 
pedutmaa timozenaia, Dallas, List Hem. i, p. 241) (1852): Walker, Cat. Het. ii, 

p. 299 (1867). Ceylon. 
Pentatonur holye, 861, Ofvers. K. V.-A. Fcrh., p. 182 (1866); 1. o., p. 69 (1856): 

Walker, 1. o. ii, p. 300 (1867). China. 
Psntatoma trivialis, A. D o h ,  Stettin Ent. Zeit. m, p. 400 (1860) : Wdkor, 

1. o., p 300 (1867). Ceylon. 
P d o m e t i s  mist1u1, Uhler, Roo. Ac. Phil., p. 223 (1860). Japan. 
HaZyonwrpha tirnorensis, Map, Beiae Nov. Horn., p. 50 (1866). Hong gong, 

Shanghai 
lkdpada r-ta, Walker, 1. e. i, p. 227 (1867), seo. Dietant, Ent. M. M., xvi, 

p. 201 (l880). Hong Kong. 
Hdyomorpha picue, St&], Hem. Fabr. i, p. 24 (1868) ; I n .  Hem. v, p. 76 (1876) ; 

Scott. A. M. N. H. (4 8.) xiv, p. 290 (1874) ; Distant, 1. o. (6  s.), iii, p. 46 (1879) ; 
Trans. Ent. Boc., p. 416 (1883). 

b t e n n a  b lwk  ; third joint with a white ring at the baa0 : head, 
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pronotum, scntollum, hemelytra greyish or yellow, irrorated with very 
numeroue black dots : beneath tlavescent, a lateral line on the pectm, 
brassy black: femora yellow, punctured black ; tibim black with a broad 
white ring at  the base (C.@cua, Fabr.). Body above grey : pronotnm 
anteriorly with two minute yellow dots, posteriorly fuscone : scutellam 
with two distinct, minute dots a t  the base : beneath tlavescent, a median 
line and the margins fuscous, and on each abdominal segment on both 
sides, a small black dot : feet hvescent, punctured fuscona (0. manna- 
reus, Fabr.). Luteous-grey, punctnred brassy-black, somewhat varie- 
gated : head and pronoturn with the sides entire, the Ltter with four 
minute lnteone dots placed transversely : membrane pale, with six 
fuscona longitudinal veins, interrupted in the middle : margin of abdo- 
men punctured black and luteous (H. tiwwrensis, Westw.). Long, 15-16 
mill. 

Reported from Timor, China, Japan, Ceylon, Bssam, India. A 
variable and not a very uncommon speciee in Sikkim and h s a m  (mihi). 

162. HALYOMOBPHA BCUTELI.ATA, Distant. 

Ha2yommpha rcutellato, Dietant, A. Y. N. H. (6 a.) iii, p. 51 (1879). 

Brnnneous, thickly and strongly punctured : head with frontal and 
lateral margins black ; eyes pitchy ; ocelli brown, shining : rostrum 
black, reaching posterior coxs : antenns black; second joint much 
shorter than the third, fourth joint rather longer than the fifth, both of 
which are pilose : pronotum with the lateral margins narrowly reflexed, 
bordered with black, with the extreme edge sanguineous for about two 
thirds of the length from the apex; base rngulose. a somewhat tri- 
s n p l a r  space enclosed by pale impunctate lines situated on each side 
of the frontal border behind the eyes ; lateral angles prominent : scntel- 
lum bright luteoue with two dots at  the baae, two small parallel lines 
on the disc, nnd the lateral margin, very narrowly at  tho base and 
broadly towards the apex, brnnneous ; the lnteous area has a few deep 
brown punctures, the other brnnneous portion of the scutellum pnnc- 
tared as on other parts of the upper surface : membrane fnscons, with 
strong longitudinal veins : abdomen above aanguineous, with a marginal 
row of blueish-black spots, situated conjointly in pairs at  the bwe and 
the apex of each segment, both above and below : underside of body 
enngnineoue; prostethiurn with some greenish markings behind the 
eyes, a large dull blackish patch near the odoriferous apertures, a 
stigmata1 row of rounded blueish-black spots and a large pitchy spot 
near the apex : legs black ; coxs sangnineons, bases of femora dull 
reddish (Dietant). Long, 16 ; breadth ang. pronot. 9 mill: 



l808.] E. T. Atkineon-Notes on I ~ id ian  Rhynchota. 26 

Var. a. Scntellnm without the two brown lines on the dim, 
m+ and stigmata1 spota on the nndemide of the abdomen coalescing ; 
prostethimu with a large black spot behind the eyes in plsce of greenish 
mmkinge. 

Var. b. Specimens from Bombey have the upper wrface tlniah 
inetead of brownish, have typical scntellar markings, but nndenride aa in 
var. a 

Reported from N. Khmiya hills, 1300-3000 feet ; Bombey. 

163. HALYOYOBPEIA MUBBPA, Distant. 

H a Z y o m o q h  mulrrcr, Diat., Tms. Ent. 800. p. 944, t. 12 f. 6 (1887). 

Body above very pale greenish ochraceone ; the corinm (except the 
mergid area), and basal area of the pronotnm with a slight pnrplieh 
Linge: lateral margins of the head, margins of tylne, a small linear spot 
at the base of the head, and a Bimilar spot on each side before the eyes, 
black; eyee somewhet purplish ; ocelli pale castaneons ; antennee with 
the basal joint greenish ochraceone, minntely speckled black, 2-3 jointa 
purplish, apical half of third joint black, second joint a little shorter then 
the third ; rostrum jnet paeses the laat cox= ; pronotnm with the lateral 
margins and a double row of apota on anterior half, ochraceone ; between 
and around them spots are a number of small and somewhat teeeelleted 
black epde ; basal half minutely and sparingly darkly punctate : aontel- 
Inm with four black spofe at the base, two median and one near each 
b a d  angle, four more obscure and broken black spots across the dieo, 
followed by two similar spots on the basal half, some teeeellated and 
minute black spofe a t  the apex, and a row of minute dark pnnotnrea on 
each lateral margin, from beeal third to the apex : corinm minutely and 
sparingly darkly pnnctate, coetal area greenish, thickly and irregularly 
spotted black, lateral margins near baee ochmoeoua: connexivnrn 
ochraceone, with a black linear spot a t  the b e  and apex of each mar- 
ginal segment: membrane extending much beyond the abdomen, pale 
obecure creamy, minntely and sparingly speckled black, basal two- 
thirds pale purplish from reflection of abdomen beneath : body beneath 
and legs pale greeniah, a linear spot in front and behind the eyes, a spot 
near anterior and intermediate coxrs, a spot towards lateral margim of 
meao- and mete-atethiam, a spot at base of the anterior tibile, a spot 
near apices of two laat pair femora, a marginal spot a t  base and apex of 
apical segments, and the apex of the rostnm, black (Diet.), Long, 15; 
exp. angl. pron., 8 mill. 

Reported from Sikkim, a single specimen (inihi). 
4 



Ofvern. K. V.-A. Pbrh. p. 616 (1867): En. Hem. v, p. 67, 76 (1876). 

Margins of pronotum anteriorly, and anterior lateral margins, cal- 
lone or elevated; head distinctly narrowed forwards, rounded a t  apex, 
labral margins somewhat acute, very slightly sinuated behind the  

.middle, tylus somewhat longer than the juga; buccnlm continued 
through, moderately elevated ; ocelli scarcely thrice as distant from 
each other as from the eyes; rostrum somewhat produced behind the 
last coxm, first joint scsrcely extending beyond or only equal to the 
buccnlre, second joint scarcely or but little longer than the third : 
anterior margin of the pronotum slightly truncate behind the eyes, 
l~~teral angles very slightly prominulous, somewhat etraight: apical 
margin of corium very slightly sinuate near the apical angle which ia 
somewhat rounded a t  the extreme edge : mesostethium dietinctlp cari- 
nab: extremity of angles of abdominal segruellts acntdy prouiuu-. 
tons : first tibire sometimes dilated (Stal). 

164. TOLUMNIA LATIPES, Dallas. 

pmtcrtomcr latiper, D a m ,  List Hem i, p. 238 (1857): Walker, Oat. Het. ii, p. 
298 (1876). 

Dalpadn obtusicollis, Ellenr., Nat. Tijdsskr. Ned. Ind. xxiv, p. 143, f. 10 (1868). 
TolumnM latipes, Stbl, En. Hem. v, p. 75, (1876) ; I)istsst, A. M. N. H. (6 e.) 

fii, p. 48 (1879). 

8, 9 . Ovate, above dark brown, thickly punctured, irrorated with 
yellow spots : pronotum with the lateral margins yellowish white : 
scutellum with a large yellowish white spot in each basal angle, and 
the apex of the same colonr : membrane brownish, semi-transparent ; 
margins of the abdomen banded with black and yellowish-white, t h e  
middle of each segment being white: body beneath pale yellow, shin- 
ing, finely and sparingly punctured: abdomen with e amall brown or 
black spot on the apical segment : pectus with a row of three spots on 
each side : legs whitish, the apices of the femom the tibim and the ta*, 
black; the anterior tibim are considerably dilated on the outside to. 
wards the apex: rostrum reaching the base of the abdomen, whitish, 
with the tip black : antennae with the basal joint b h k ;  the two follow. 
ing pale brown ; 4 and 5 joints black with their bases whitbh, ( D d h ) .  

Long, 8,8)-9 : 9 , lo*-11 mill. 
Reported from Sumatra, Siam, Tenasserim, Bnrme, Beeam. TL 

Indian Mnaenm haa specimens from Sikkim (mihi), Beeam (Nage 
Hills, Harmatti). 
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Genus P A L O M ~ N A ,  Mulsant and Roy. 

Pun. Pent. p. 271, 277 (1866) ; 8tb1, En. Hem. v, p. 76 (1876). 

Differa from Peribah, M&., in having the anterior lateral margins 
of the pmnotnm neither oallow nor smooth : sides of prostothiurn not, 
unless very obtusely, elevated : the head is dilated, tlat, or somewhat so, 
t o w a d s  the apex, lateral margins not, or but very slightly, sinuatc ; 
a~ltenniferone tubemlee not prominnlona beyond the sides of the head. 

165. PALOYBNA SPINOfJA, Distant. 

P d o M M  &w, Distant, T-. Ent. 800. p. 149, t, 6, f. 8 (1880). 

Above green, thickly, darkly and ooamely punctured : head coamo- 
ly and somewhat donsely punctured ; the juga longer than the tyl~la and 
cleft a t  the apex, with the lateral margins slightly reflexed : antennm 
with the first three joints green, fourth (except the base) and whole of 
fifth, brown; second joint longer than the third, 4 and 5 subequal: 
pmnotnm coarsely punctured, somewhat sparingly so on the disc, with 
the Laterel angles produced into broad, obtusely pointed spines, some- 
what rounded, end narrowly black a t  the apex ; scutellum thickly 
punctured, more sparingly eo a t  the apex ; corium thickly punctured, 
especially near the costa, membrane brassy, shining : connoxivum green, 
thickly and darkly punctured, narrowly lnteone on the outer margin and 
st t h e  segmental incisnree : body beneath pale, disc of abdomon, coxm, 
and bases of femora somewhat lnteous ; legs green, torsi brown : 
stigmata marked with black dote : ro~ t rum lut.coua, with tho apox nar- 
rowly black (Ilist.). Allied to P. angulosa, Motsch., from Japan, but dis- 
tingniehed by the much produced pronotal angles. 

Long 13-14 mill. ; breadth angles pronatum, 9-10 mill. 
Reported from Sind, N. Iudia. 

PcJomcna reuteri, Distant, Tms .  Ent. 800. p. 188 (1879) ; Scien. Bos. 2nd Yar- 
Land Mission, p 4, f. 2 (1879). 

8.  Green, with head, anterior border of pronotnm, basal half of 
acutelltun and membrane, bronzy: head obscurely mgulose, very thick- 
ly and strongly punctured with black ; tylns s l i~h t ly  shorter than the 
jngm; rcstrnm lnteons, with the tip black: antonnm luteous, apical 
p i n t  somewhat fuscons, third joint distinctly longer than the second, 
rather shorter than the fourth, fifth longost: pronokum obscaroly 
mploee, very thickly and strongly punctured with hlnck, with two 

slight.1~ waved, lateral, linear, irnpunctate fovw situated n little I~uhinrl 
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the anterior margin ; lateral angles somewhat prominent and rounded : 
scutellum thickly covered with deep black punctures, slightly r a p l o s e  
a t  the base : corium .thickly and deeply ponotnred, with the connexivnm 
luteous, punctured with black: body beneath pale lnteous, slightly 
clouded with greenish : legs greenish, tarsi lnteous. 

Q . Second joint of antennse distinctly longer than the third ; 2 and 
4 subequal : abdomen beneath with some irregular obscure black 
markings (Dktant). Long, 11-12 ; breadth angles of pronotnm 6-7 
mill. 

Reported from Mnrree (Pan jib). 

167. PALOMENA AMPLIFICATA, Distant. 

Pdomena amplificata, Distant, Trans. Ent. Soc. p. 148, t .  5, f. 2 (1880). 

Above green, thickly punctured ; head densely and finely pnnctm- 
late, the lateral margins slightly retlexed, juga longer than the ty lm 
and cleft a t  the apex ; pronotum thickly pnnchte and somewhat rngn- 
lose, the lateral margins amplified and rounded, lateral angles obtnsely 
prominent; scutellum thickly punctured, somewhat rngnloae : corium 
with the punctures somewhat finer and more regular; membrane brassy, 
shining : body beneath paler, disc of abdomen and the coxee pale lute- 
ous ; legs green ; tarsi brown ; conuexivum well produced, green, thick- 
ly pnnctured : antennoe green, 4 and 5 joints brown, the laat joint with 
apical half pitchy ; second joint longer than the third ; 4 and 5 sob- 
equal : rostrum pale luteous, with a median dark line, and apex nar- 
rowly pitchy (Distant). Long, 13-14 ; breadth of anglea of pronotnm 
8 -  ; greatest breadth of abdomen, 8-9 mill. 

Reported from Shantung (N. China) ; Assam (P) ; reaognieed by 
the amplified pronotnrn and the broad ovate body. 

168. PALOMENA VIKDISSIMA,  Poda von Neuhane. 

C i m  viridiseimua, Po&, Ins. Mu. Gtr. p. 56 (1761). 
ai~wzprasinus,  Fnbr., Syst. Ent., p. 711 (1775) ; Spec. Ins, ii, p 354 (1781): 

Mant. Ins., ii, p. a98 (1787) ; Ent. Syet., iv, p. 109 (1794) ; Syet. Rhyng., p. 166 
(1803): Wolff, 10. Cim., p. 62, t. 6, f. 49 (1801). 

Cinsm prasinus, Fieb., Enr. Hem., p. 339 (1861). 
Palomma viridissima, Sthl, Hem. Fabr. i, p. 28 (1868) ; Mnls. and Ray, pnn. 

b n o e ,  p. 277 (1866) ; Dietant, Soien. Res. 2nd Yar. Miss., p. 5 (1879). 

Body entirely green, immaculate, last joint of antenns mfone, 
fnscous at  apex (C. ptwinus, Fabr.). Body ovate, with head, pronotnm, 
bemelytra, scutellum, and feet, green ; abdomen above black : autennte 
5-jointed, first joint short, 2 and 3 green, 4 and 5 rufous, last ftlecone 
a t  apex : eyes small, obscurely fuscous : rostrum 4-jointed, yellow- 
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greenish, black a t  apex, as long aa half the body: thorax inolined 
anteriorly, with two small, livid, transverse lines, impressly pnnctnrad, 
margin very thinly ferrnginons : scutellnm immacnlate, subelevated a t  
the baae : membrane whitish, with a small fnscons spot a t  the base a t  
t h e  interior angle : wings white, immaculate : abdomen above black, 
margin green, spotted fnacons, beneath yellow-greenish : tarsi blackish : 
first tibim with a minute black tooth in the middle (Wolf). Varies in 
eim, entire antenm rnfons, beneath green. Long, 18-15 mill. 

Stdl unites Ci- dipsirnilis, Fabr., with this speoios, but Pnton 
holds them to be distinct. The former has the 3-41 joints of the antennm 
subequal, and the anterior lateral margin of tbe pronotnm very slightly 
arcuate inside, whilst P. viridiasinul has the third joint of tho antennm 
from one-third to one-fourth shorter than the second, and the anterior 
lateral margin of the pronotnm very slightly arcuete outside. 

Reported from Europe, Murree ( Panjab). 

Div. CABPOCORARIA. 
En. Hem. v, p. 57 (1876). 

a. to  e. as in Tropycwyp?mria, (p. 19). 
f. F m w  of the odoriferous apertures, short or very short, abrupt- 

ly abbreviated, not continued in a wrinkle or ridge, second joint of tho 
antennse longer than the third. 

ffenna CARPOCORIS, Kolenati, Stil. 
Xel.  Ent. iv, p. 46 (1846) : Stil, Ofvers. K. V.-A., FGrh, 3, p. 37 (1872). 

S a l  includes hew Carpocorie, Muls., Codqphila, pt. Mnlsant, and 
dnthminkz, Muls., and arranges the three aLlied genera thus :- 

1-4. Frena not extended beyond the middle of the scutellum. 
2-3. Entire anterior lateral margins of the pronotum, or at  leest 

anteriorly, reflexed, acntish :-Carpocoris. 
3--2. Anterior lateral margine of pronotnm antex*iorly obtuse, n ~ t  

reflexed :-ffohphila. 
6 1 .  Frena extended beyond the middle of the scntel1um:- 

Dolywris (q .  v . ) .  

169. CABPOCORIS NIORICORNIB, Fabr. 
Cimua njriconriu, Fabr., Ent. Syet. iv, p. 94 (1792) ; Spat. Ehyng, p. 157 

(l803) : Wolff. Lo. Cim. p. 138, t .  14, f. 132 (1804) : Fallon, Hem. Sueo. p. 27 (1826). 
Monnidea nigricornis, Sohlb., Mon. Gem. Fenn. p. 30 (1848). 
Cimea e r y y i i ,  G e m ,  &eke Dalm. p. 283 (1817) : Bann. Ins. Eor. ii, 2, (1817). 
Pentatoma nigricornis, Hahn, Wanz. I-. ii, f .  147 (1831.) 
Carpocwis nigricornis, Kolen., Mel. Ent. iv, p. 40 (1846) : Distant, Scion. Roe. 

end Yarhnd Misa. p. 5(1879): Renter, Ent. Tijde. p. 128 (1880) : Dude, Wion, 
Ent. Zeit. iv, p. 69 (1885). 

H d  ferrnginons or groyish, spi~lcs on pronotum a lw~ys  black: 
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antennm black ; feet pale : pronotnm obtusely spinoae, somewhat ferm- 
ginons (Pabr.). Wolff makes the basal joint of the antennm greyhh ; 
head, pronotnm, scntellnm, hemelytm and feet greyish, impreealy pnnc- 
tured ; pronotum with four longitudinal lines formed by black points, 
lateral angles b h k  ; margin of abdomen variegated black and greyish ; 
beneath greybh-*scent : tarsi rnfescent ; first tibire with a mal l  tooth. 
He notes several varieties: -one with head, lateral spines of pronotnm 
and hemelytra pnrpnrascent, pronotum with longitudinal black banda, 
scntellnm virescent, marginal spots on abdomen black with a white 
pupil ; abdomen and pectog greenish ; tibiae rosy, tarsi black at  apex. 
Long 104 ; broad, 6; mill. 

Reported from Kngik, N. W. Siberia, Astrakhan, B. Africa, 
Europe. 

Genus DOLYCORIS, Mds. and Rey. 

Ca*pocoris, wbg. Dolycoris, Mule. and b y ,  Pun. Pent. p. 238 (1866) ; Ddycoris, 
Sa1, Ofvern. K. V.-A. Forh. xxix (S), p. 38 (1872) ; En. Hem. v, p. 67,76 (1876). 

Body piloae : connexivnm in a great part prominnlomi beyond the 
hemelytm : lateral margins of the head not, or but slightly, sinnated : 
antennse atontieh : anterior lateral margin8 of pronotnm very distinctly 
and narrowly reflexed: frena extended beyond the middle of the  
ecutellnm. 

Cimea baccarum, Linn., Faun. Saeo. ii, 928, (1761); Syet. Net. i, p. 721 (1767) : 
Smpoli, Ent. Cam. p. 1 B  (1765) : Fallen, Hem. Sneo. p. 29 (1826). 

pent- baccarutn, pt., Dallan, List Hem. i, p. 235 (1851) : Walker, Cat. Eet. 
jj, p 888 (1881) : Ssldb., M o a  Chon. Fenn. p. 26 (1843) : Saandera, Trans. Ent. 800. 
p. 125 (1876). 

Ptntatonur pallida, Dallan, 1. o., p. 284 (1861), N. India : St& O f m r q  K. V.-A., 
BCrh. p. 497 (1888) ; Walker, 1. o. p. 299 (1867). 

M-i&a liigricwnis, Fieb. (neo. Fabr.) Enr. Hem. p. 336 (1861). 
Cwpcorie b a ~ e a ~ u r n ,  Mula.. and b y ,  Pan. France Pent., p. 238 (1886) ; Stbl. 

En. Hem. v, p. 76 (1876). 
~ o l ~ w r i a  b-rum, Dirtant, pt., Bee. Znd Yarkand Miss. p. 6 (1879) : J. Sahlb., 

K. Sv. V.-A., Handl. mi (4) p. 15 (1879) ; Beater, Ent. Tijds. p. 129 (1880) ; Dnda, 
Wien Ent. Zeit. iv, p. 68 (1886). 

Renter, in 1877 (Ent. Mon. Msg. xi?, p. l l ) ,  united Ointaz frcscispi- 
,,t(8, Boheman (K. V.-A., Handl., p. 24-1, l a g ) ,  with 0. b a m m ,  Linn., 
but, in 1880 (Ent. Tijds., p. 129), he describes them separately. 
~ i ~ n e n s '  description of Cimex baccurum, in Faun. Suec., is very curt : - 
ovate, greyish ; of ~ k l o m e n  spotted black,' bob in the Spb.  

Nat., Li~inwanfl q n o b  Suopli's d k p t i a n  as synonymous. This runs :- 
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' Pronotum obtusely spinoae : abdomen above black ; varieg~ted on the 
margin with spota of the asme colour aa the apex of the acutellum, 
beneeth ' e  baai mncronem supra thornem protendem.' The apex of 
t h e  scutellum, spota on the margin of the abdomen and the feet are 
of the same colour. In 6, anten- nnioolorous; mrvginel dote on 
abdomen yellowish, beneath without dots ; varies, (a) in having hemelytm 
reddish, fnscescent a t  apex, antennae black, body beneath yellow ; or (b), 
hemelJrtra saneow-greenish, immacnlate a t  apex, pronotum obsolll.e, apex 
of scntellum fnlvone, abdomen beneath fermginous, wings obscure. In 
9 ,  the two laet joints of the anteunm are flmvescent a t  the btree, eides of 

pronotum obscure, apex of hemelytre punctured fnscope : pronotum and 
abdomen beneath pnnctnred, blaok.' It d8em from D. vsrbwci in 
having the angles of the pronotum produced end pointed. Long, 10-18 
mill. Dallas describes his P. pallda t h w  :- 9 . 'Allied to Vebrrrncr abar- 
raw, hrmar, mare elongate, 6estaoeous, pnnotured : lateral angles of 
the pronotum somewhat prominent : rostrum hardly reaahing the beee 
of the posterior feet, whitish, extremity of apex b h k :  entennat 
black, basal joint whitish; t i b b  end tarsi fulvoue.' Long, 141 mill. 

Reported from all Europe, N. Aaia, N. Africa, Japan, Kashmir, 
India, Oceania. 

171. DOLYCORIS VEEBABCI, De GBer. 

Cimea vezbasci, De QCer, M6m. iii, p. 267, t. 14, f. 6 (1778). 
C d z  baa=, Fabr., Ent. Syst. iv, p. 117 (1794) ; Syst. Ithyng. p. 173 (1W) ; 

WoM, 10. Oim. p. W, t. 6, f .  67 (1801). 
Pentutoma bacatllm, Lep. & Serv., Enc. MCth. x. p. 67 (1825); Hahn, Wana. 

Ins. ii, p. 63, t. 60, f. 152 (1834); P Donglea and Scott, Brit. Hem. p. 80 (1866). 
P M a m a  confwa, Westw., Hope, Cat. Hem. i, p. 8 (1887). 
Ad& +wa, Westw., 1. c. p. 82 (1837) ; Stbl, En Bsm. v, p. 126 (1876). 
Pmtatonur verbaaei, D ~ M ,  List Hem. i, p. 235 (1851). 
Xwmidsa baccarum, Pieb., Em. Hem. p. 384 (1861). 
Ddywris baccarum, pt, Distant, Scien. Bee. 2nd Yarkend Miss. p. 6 (1879) ; Trans. 

lllnt. Sm p. 415 (1888). 

Dellaa and Distent with many others mite D. baccarccm and 
D. aerbosci, and make the two the same as the variable form found com- 
monly throughout the entire region from Siberia to the Bind Valley 
and thence to North Africa. The question whether these forms are to 
remain eeparata or are to be united is entirely one for European studer~ts 
to decide. 

Oval: pronotum angular, the lateral angles, rounded a t  the t ~ p ,  
not pointed : head and pronotnm above greyish-brown, sometimes wit11 
s slight purplish t int:  scutellum triaugelar, ochreous, with apex Hen- 
g w n ;  long, and occupying 1no1.e than half the Length of the ubdo- 
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men : coriaceous portion of the hemelytra with a purplih tint, mem- 
brane light-brown with a patch of obscure brown on the interior side, 
near the coriace ous portion : head, pronotum, scutellum, and hemelytra 
covered with nnmerous minute concave black points, hardly visible : 
wings with a black tint ; eyes obscurely brown : body beneath and fee t  
light grey, a little yello&ish, with very nnmerous black points l ike  
those above : abdomeh above entirely black with the margin spotted 
black and white or yellowish : antenns 5-jointed, shorter than t h e  
abdomen, black, with white patches a t  the joints (De Bder). Long, 10& ; 
broad, 6f mill. Differs from D. baccarum in not having the angles of 
the pronotnm produced and pointed, but merely rounded. 

westwood's B l i a  depr&sa is thus described :-' Luteous, pnnctnred 
black : the slight margin of the pronotum pale : sides of scntellnm 
towards the apex, spotted black, apex itself l ~ t e o n s  : membrane fneces- 
cent, a large internal patch a t  the base, black: sides of abdomen 
spotted yellow and black, feet and body beneath iuteous, tarsi black.' 
Long, 104 mill. 

Reported from Puna (Bombay). 

Dolycoris indicue, Sa l ,  En. Hem. v. p. 76 (1876). 

. Very like and closely allied to D. verbasci, De Gker, but a p p e m  
to differ in the narrower form ; head, pronotnm, and scutellum less densely 
punctured ; membrane longer ; anterior lateral margins of pronotnm 
more broadly pallid, sparingly black-punctured a t  the baae (Stdl;). 
Long, 9; ; broad, 5 mill. 

Reported from India, Deocan, Darjeeling. Distttnt has an allied 
form, D. formosana, from Formosa. 

Genns CODOPHILA, Mnluant, StB1. 

pt. Pun. France Pent. p. 237 (1866); Sthl, Ofvem. K. V.-A. Forh. xxk, 3. p. 38 
(1872) ; En. Hem. V, p. 76 (1876). 

Diffem from Carpocoris, . Kolenati, StB1, in having the anterior 
lateral margins of the pronotum anteriorly obtuse, not reflexed. 

173. CODOPHILA MACULICOLLIS, Dallas. 

Pentdoma mcreulicollis, Dnlles, List Hem. i, p. 234 (1851) Stb1,Ofvera. K. v.-A., 
Forh. p. 497 (1862) ; Walker, Cat. Het. ii, p. 299 (1867). 

Pentatmarabica, Stil, Ofvers. K. V.-A., Forh. p. 233 (1854). 
Oodophila maculicollis, Sthl, En. Hem. v, p. 76 (1876). 

Q. Ovate: head pale yellow, rather thickly punctured, with the 
lateral margins and two longitudinal linos, united in front, black : eyes 
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pitchy black ; ocelli red ; pronotnm with the lateral angles somewhat 
prominent ; the anterior portion pale yellow, with four black bands, of 
which the two lateral m n  from the anterior to the lateral anglea, 
leaving the lateral margine yellow ; the two median do not psee the 
middle of the disc, and correspond with the two black lines of the head ; 
the posterior portion of the pronotnm is blackish, and the whole surface 
M thickly and rathe? strongly punctured : scntellnm with a large 
triangular patch at the baae, and a large patch on each aide, b d e s t  
towards the apex, greyish, pnnctnred with black, leeving two line8 
rnnning from the basal angles, and meeting in the middle of the disc, a 
ehort longitudinal line uniting these with the apex, and the apex itself, 
pale yellow: coriaceona part of the hemelytra flesh colonr, irregularly 
punctured with black ; membrane dark brown : margins of the abdo- 
men banded with orange and black, the middle of each segment being 
orange : body beneath testaceow, ehining : abdomen with a small spot 
on each side of the base of each segment within the stigmata, a similar 
epot in the middle of the posterior margin of the 5 and 6 segments, a 
emell transverse spot on each side of the diso of the third segment, and 
the etigmeta black : pectns with a few blmk spots : l e p  brownish, with 
the  tarsi black : rostrum reaching the base of the abdomen, with the 
two basel joints testaceons, the two apical black : antenna black, with 
the basal.joint  itchy (Dallae). Long, 152 mill. 

%ported from Arabia, N. India. 

Div. DIPLOXYARIA. 

En. Hem. v, p. 58 (1876). 

a, b, c, as in Tropycoypharicr (p. 19). 
d.-Head transversely convex, rarely somewhat flat, and, if so, the 

jngm are longer than the tylus and contignona before it, or the second 
joint of the antennse is almost thrice longer than the first, or scarcely 
extending beyond the apex of the head : jnga generally longer then the 
tylne and contignonr, before the tylns : frena rarely slightly extended 
beyond the middle of the scntellnm : ~UXTOW of the orifices generally 
short  or very short, rarely continued in a long wrinkle or ridge : first 
p i n t  of the antenme not reaching the apex of the head : venter some- 
timee furrowed. 

e.-Posterior angles of the pronotnm not lobed : scntellnm not 
smplaed  behind the frena : head not cylindrical : rostrum not extend- 
ed behind the pectw, second joint longer than the third : venter not 
furrowed. 

f.-Antennae alike in both sexes, second joint longer thau the 
first.. 

5 
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En. Hem. v, pp. 68, 78 (1876). 

Jnga and tylns equal, or somewhat so, in length : bnccnlm rather 
elevated throughout their entire length, posteriorly forming a eomewhat 
right angle : second joint of antennse abont on a level with the apex 
of the head, not, or only a little, longer than the third, the third joint 
longer than the first : seoond joint of rostrum equal, or somewhat eo, in 
length to the two apical taken together, the two apicsl joints of e q d  
length : prostethinm b d l y  furrowed, margins of fnrrow elevated, 
mmewhat carinate : costal area of oorinm very narrow anteriorly a n d  
fnrniehed with pnnctnree p h d  in a simple row, costal margin ante- 
riorly rounded. 

174. ADBIA PAEVULA, Dallas. 

pentatorno pwula, Dallaa, Liat Hem. i, p. 246 (1851) ; Stil, Of-. K. V.-A. 
Flirh. p. 497 (1862). 

Adria pda, StU, En. Hem. v, p, 78 (1876) ; Lethierry, An. Ym. Qee rviii, 
P. 649 (1888)- 

9 . Elongate-ovate, teefaceons, punctured fnsoons ; a small whitish 
spot on both sides of the ecntellnm a t  the base ; membrane whitish ; a 
longitudinal band of fnsoons dots on each side of the abdomen ; &m 
short, not reaohing the baee of the last pair of feet (Dallas). Long, 
7-74 mill. 

Reported from Indig Burma, Senegal. 

Genns SCYLAX, Distant. 

Tram. Ent. Soo. p. 346 (1887). 

Head very large, flat and long ; the jugs v e q  mnch longer than 
the tylns, slightly concave, obtneely pointed a t  the apex, and in 9 clefk 
a t  the apex, but in 8 apparently united : lateral angles of the pronotum 
very strongly produced forwards into robust, obtnse spines which, in 
the typical species, have their apices parallel to  the eyes ; anterior 
margin concave for the reception of the head, anterior anglea minute 
and truncate, poeterior margin straight, oblique from the basal angles , 
of the scntellum to the lateral angles ; acutellnm short and broad, not 
extending mnch beyond the base of the membrane ; the lateral ma- 
obliquely directed inwardly to abont the middle and then atmight to 
near the apex which is broadly rounded; corinm short not reaching 
the apex of the ~cTttellnm : membrane with prominent reticulated 
veins : rostrum long, abont reaching the last cox= : antennm inserted 
beneath the head in front of the eyes, the second joint barely reaching 
the apex of the head (Diet.). 
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175. SCYLAX PORRECTUB, Distant. 

8 q l a t  porrecttrs, Dint., Trsna. Ent. 800. p. 845, t. 12, f .  7 (1887). 

Body sbove ochrammne : head, pronotum, and scntellnm eomewhat 
thickly pundate : pronotnm with two short transverse and one short 
median, levigate, longitndinsl, linear spots : ecutellum with a median, 
longitudinal, levigate band which bas a median row of minute pnnc- 
tures, and a few ecattered punctures on each side: costal area of 
mrinm very finely and sparingly punctate, the inner area coarsely and 
somewhat thickly pnnctats : rnembme pale brownish o c h ~ o n s  : body 
beneath and lega ochraceoue; the body somewhat finely and darkly 
pnnctste, a d  with 8 median and two sublateral bands formed of black- 
ish punctnree : legs speckled brownish : juga divided to near the apex 
af the tylm : membmne extended to about half the anal appendage : 
a e c ~ n d  joint antenncer much shorter than the third: roetrnm reaohing 
lsst coxm, apex pitchy (Dist.). Long, 15 mill. 

Reported from India. 

176, SCYLAX MACRINUS, Distant. 
&~tae &us, Dist., Rens. Ent. Soc. p. 846, t. 12, f .  9 (1887). 

Closely allied to the preceding ; differs in its smaller size, the jnga 
cleft to ashort distance only before the head (united in the 6)  : mem- 
brane not reaching the apex of the last abdominal segment (Dbt.).  
Long, 14-15 mill. 

Reported from Sikkim (mihi). 

Genus BSCHROCORIS, Dallas. 

~ ~ ~ h r r s s ,  Lint Bern. i, p. 220 (1861) : St&, En. Hem. v, p. 79 (1876) : Bachrocwis, 
Bergroth, Ent. Nsch., p. 162 (1887). 

The name ~ e c h r ~ ~  was given by Spinoh ((Xen. d'Ins. &r., p. 136, 
1850) to the Afrimn genus subsequently named Riainocoris, by Sul ,  and 
therefore Dallas' name cannot stand and should give place to Bs~hrocon '~  
as suggested by Bergroth. 

Head elongated, with the sides nearly parallel, theapex nearly 
~ q m ,  the juga much longer than the tylne and meeting in front of it : 

rather d l ,  globose ; ocelli small, placed near, but a little behind, 
f i e  eym : antenme about as long aa the head and pronotnm, five-jointed ; 
b d  joint short and stout; second not much longer than the first, 
a h t  half the length of the third ; 4 and 5 joints abont equal to the 
third : rostrum long and slender, reaching the base of the abdomen ; 
b w l  joint shortest, not passing the base of the head ; second longest : 
3 and 4 about equal : body short and broad : pronotnm with the lateral 
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angles produced into stout, somewhat cylindrical proaxsee, directed 
forwards and upwards, with the apex emarginate and deflexed : scntel- 
lum reaching beyond the middle of the body ; the apex broad with  a 
tubercle in its middle : membrane with irregularly retricnlated veins : 
body beneath very convex ; abdomen and sternum unarmed; the 
lateral margins of the former with a small tubercle a t  the posterior 
angle of each segment : legs long, especially the posterior; tarsi of 
three joints, with the basal joint as long as the apical @ah). 

177. BSCHROCOBI~ onscwus, Dallas. 

Bschncs obsmm, Dallas, List. Hem. i, p. 221, t. 8, f. 4 (1861) ; Walker, Cet. 
Eet. ii, p. 268 (1867) ; Sal, En. Hem. v, p. 79 (1876). 

8. Head black, tinted with coppery or violet, somewhat shining, 
thickly punctnred, with two short, longitudinal, parallel ridges on the 
middle of the vertex, and a eimilar ridgeon the tylus: eyes black: 
pronotum pale brown, punctured with black and mgose, with an elevated 
line down the middle ; the tips of the lateral processes are black : scn- 
tellum of the same colour se the pronotnm with a large black pi t  in 
each basal tangle ; apical tubercle black ; coriaceons portion of the he- 
melytra of the same colonr and texture ; membrane brownish : body 
beneath black, coarsely punctured rugose, with scattered brown eleva- 
tions ; lateral tubercles of the abdomen brown ; pronotal processee 
blmk, tinted with coppery : legs brown ; femora covered with fine black 
punctures, with the base, the inside, the apex of the outside, and a 
ring before the apex, black ; t i b b  with the base and a ring about the  
middle black : rostrum and antennm brown; the latter becoming 
darker tomrde the apex (Dallas). Long, 8+ ; breadth of pronotnm, 8t 
mill. 

Reported from Java, India. 

,E*chrus tubercutatus, stgl, A. 8. 1. F. (4 e.) v, p. 169 (1865) ; En. Hem. v, p. 
79 (1876). 

3 .  Pale fwcescent-fermginous, strongly punctured in patches ; 
head and pronotnm anteriorly fnscous-cupreons; venter brassy-black on 
the disc ; femora brassy-black, a median ring on the femora, the t ibb ,  
and antenuse yellow-testaceow ; tibim black a t  the base, ringed fuscone 
in the middle : pronotum bituberculate on the dim. Close to 27. obecu-, 
Dallas, difEers in the short head, disc of pronotnm bitubercnlat and 
lateral horns shorter : pronotum furnished with a median longitndinal 
ridge and others transverse behind the middle ; lateral angles pmduced 
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in a horn indining somewhat forwards, entargineta a t  the apex, fnr- 
nished anteriorly with a small tubercle in the middle, shorter than the 
h e a d  : wutellnm terminated a t  the apex by a cowolorons tnbemle, a 
little elevated (Sfdl). Long, 74 ; broad, 5 mill. 

Beported from India : taken in Sikkim. 

Otvers. K. V.-A. Flrh. p. 313 (1888) : Hem. Afrio. i, p. 178 (1864) 1 En. Hem. 
r, p. 68, 79 (1876). Includes Tetratoma, Bignoret, A. 8. E. F. (8 0.)  ix, p. 889 
(1861). 

Body owte or obovate, beneeth moderately convex : heed prodnoed, 
narrowed forwards, rather convex, lateral margins obtnee, tylus and 
jnge equal, or somewhat so, in l e q t h ,  jnga wuminate a t  the apex : 
bnmnlre continued through, moderately elevated : m t e n w  different in 
each sex; in 8, somewhat stout, second joint very short, somewhat 
annnliform, obsolete ; in 9, slender, second joint elongate, mnch shorter 
than the third, b a d  joint not reaching the apex of the head : m t m  
moderate, first joint on e level with the bncanLe pceteriorly, eeoond eomg 
w h a t  shorter or jnst equal to the two apical taken together: lateral 
ma+ of pronotnm somewhat obtnse: frena reaching or eoaroely 
reaching to the middle of the scntellnm, rarely extending beyond the 
middle: apical anglee of the last segment of the abdomen somewhat 
straight:  feet moderate, t i b b  farrowed above or flattish (Stbl). Sig- 
noret's name was previously given to a genua of Coleoptera. 

Patatoma Zinedocdlw, Weehrood, Hope, Cat. Hem. i, p. 86 (1837). 
E&mcw$m Zineaticollie, Stid, En. Hem. v, p. 80 (1876). 

Greybh-luteous, mnch punctured with fnscons ; head and prono- 
tam with a more or lese diatinct pale longitudinsl line ; ecntellum paler ; 
head with a wnical disc, a little fnscons ; a broad stripe a t  the middle 
of the internal margin of the hemelytre, infnecate ; antennae fuscous ; 
abdomen, beneath, smooth in the middle, punctured on the sides; 

anglea of pronotnm hardly prominent (Wwtw.). Long, 6) 
mill. 

Beported from Bengal. 

Div. EY~ARCOEIAR~.  

En. Hem. v, p. 69 (1876). 

a. aa in 0dial.M (p. 17). 
b.-Costal area of wrinm anteriorly strongly narrowed and fur- 

nished there with punctnres genemlly arranged in a rather regular 
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single row; costai margin anteriorly obtnsish or somewhat so, generally 
pale, levigate and somewhat callons : jnga and t y l u  of eqnal length, the 
jnga very rarely a little longer than the tylns, always altogether dis- 
tant, never aocnminated : head generally rather bending forwards, 
pronotnm rather inclined before the middle ; anterior lateral margins, at 
leest before the middle, ronnded or somewhat so, generally callone 
and levigate : lateral angles of pronotnm nsnally prominnlou : b a d  
angles of the scutellnm geherally marked by a pale, levigate, callous, 
often large, spot or streak: body beneath generally rather convex : 
orifices subanricnlately margined or extended in a short furrow, abmpt- 
ly abbreviated, not continued in a wrinkle or ridge, having the margin 
elevated : tibim somewhat slender, ronnded, or above slightly snlcated, 
or somewhat flattish : second joint of the rostrnm reaching the first coxm 
or the base of the mesostethinm, not, or a Little longer, or shorter, t h a n  
the two apical joints taken together, these eqnal in  length or somewhat 
so : almost entire second joint of the antennae extending beyond the apex  
of the head : body small. 

Net. Tidsskr. Nod. Ind. xxiv, p. 149 (1862) ; Stil, Ofvem. K. V.-A. Fsrh. p. 610 
(1867) : En. Hem. v, p. 69,81 (1876). 

Body short ; length of body eqnal to 1) time the breadth of t h e  
pronotnm ; head much inclined ; tylns long, jnga anteriorly gradually 
narrowed externally up to the interior apical angle which ie somewhat 
straight or acutish ; eyes globnlose, mal l ,  very prominent ; ocelli small : 
first joint of the antennae shorter than the head, 2-5 joints almoet of 
equal length, last two more robust: rostrum reaching the second 
segment of the abdomen : anterior margin of pronotnm narrower than 
the head ; lateral margin almost entire, 2-3 small teeth anteriorly being 
hardly visible ; posterior angles broader than the abdomen, more pro- 
minent in the d ,  and mucronate or acuminate : pronotnm much declined 
before the line between the posterior angles : scntellnm broad, long, 
covering three-fonrths of the abdomen, its posterior angle very broadIy 
rounded : coriaceons part of hemdytra longer than the membrane which 
hae a few veim, sometimes branched : abdomen short, a l m o ~ t  orbicnlar, 
extending a t  the sides a little beyond the hemelytm, posteriorly scarcely 
shorter than them : venter wbglobnlose, nsnally shining black, with- 
in  the callons and levigate lateral margins, finely impressed, margin 
pale : ventral farrow in the first segment, short but deep : feet weak, 
sparingly cilinted, pnnctnlate black (Ellenr.). The species of this genus 
appear to be numerous and to require revision. 



180. STOLLIA OUTTIOEBI, Thunberg. 

C b o  garttigqw, Thnnb., Nov. Ins. Speo. ii, p. a, t. S, f. 47 (1788). 
Pmtutomz losgdsnsio, Weatw., Hope ht. Hem. i, p. 86 (1887) : StAl, En. Hem. 

v, p. l26 (1876). 
Peatabma pwcw, Weetw., 1. o. p. 86 (1837) : Stbl, 1. o. p. 128 (1876). 
Bymrcoria g u t t i g m ,  Dallaa, Lint Hem. i, p. 228 (1661) 1 Walker, Cat. Het., ii, 

p. 876 (1867). 
Byawewie -em&, Leth., Ann. M n s  Civ. @en. d, p. 649 (1888). 
LMoUiaguttigera, St&, En. Hem. v. p. 81 (1876) : k t t ,  A. M. N. H. (4 8.) nv, 

p. Z90 (I874) ; Distant, L 0. (6 a.), iii, p. 46 (1879) : Boott, !Cra~. Ent. 800. p. 806 
(1880) ; Diatant, 1. o., p. 415 (1883). 

Obscurely luteone, tinted bronee, punctured blsok : pronoturn b d  
poeteriorly, the posterior angles prominent, obtnee ; anteriorly with two 
small, smooth, black, lunnles : scutellnm at the baee with two large, 
didant, white apota : pronoturn beneath tinted cnpreons: abdomen 
black, margin luteona (P. nepaleneis, Westw.). Long 5f mill. P. 
punctipea, Westw., is desoribed aa very like P. nepahuis, or, perhaps, 
ody 8 bocal variety ; a little larger, angles of pronotnm lees prodnced 
and the colour more mutdk, Long Q mill. Nearly allied to 8. bovillo, 
Dsllae, from the Philippines, dXem in having the latad angles of the 
pronoturn less prominent, and the cnllons wrinkle on the lateral margins 
finer : ventral limbna yellow. 

Reported from Japan, China, Burma, Assam, Nepal : common in 
Sikkim end h m  (mihi). 

8tdlia fuliqkxa, Bllenr., Nat. Tidsskr. Ned. Ind. m v ,  p. 180, f. 18 (1862) : 
W&m, Cat. Eet. ii, p. 256 (1876) : 8U1, En. Hem. v, p. 81 (1876). 

6 .  O c ~ b m n n e o n e ,  so closely pnnctulate black ae to 
appear fnligbous : poeterior inter-angular band on pronotnm, lateral 
bands on scntellnm, and some scnttered spots, more obscure : two small 
epota, and a transveree waved line on pronotnm and spota on lateral 
anglee of the ecntellnm, Inteona:. lateral margins of the abdomen 
extending slightly beyond the hemelytra, luteons, spotted blaok : mem- 
brane opaque, blackish ; venter beneath ' ~ h i i  black ; broad margin, 
luteone, stigmata black, lest tibim somewhat curved at the baae ( H l h r . )  
Long, 1-43 mill. 

Beported from Sumatra, Java, Mslacca. 

182. S ~ L L I A  RUOULO~A, Walker. 

Zy& &m, WslLer, Cat. Het. ii, p. 276 (1867). 

Aeneone-lnrid, owl, rather roughly punctured; beneath bright 
was, smooth, shining: head olongate; jug8 ond tylns of equal 
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length ; lateral margins slightly reflexed ; rostrum tawny, extending to 
the h i d  mxae, apex black : antenus black, minutely setulose, less 
fhan half the length of the body; joints snocesaively increasing in 
length ; first not extending to the front of the head : pronotnm w i t h  
two slight transverse ridges : scubllnm with two slight grooves con- 
verging from the sides of the fore border to the middle of the disc : lega 
tawny, short, stout, black-speckled : membrane brown ( W a l k ) .  Body 
long, 5 t  mill. 

Repodad from Cach4r (heam)  : nearly allied to S. bwilkr, Dallae, 
and to S. insularis, Dallaa. 

183. STOLLIA DUBIA, Dallas. 

EymrcM.is ddiue, Dallas, List   em. i, p. 227 (1861) : A. Dohm, Btattin Ent. 
Z&., xxi, p. MI0 (1860) : Walker, Cat. Het. ii, p. 276 (1867). 

Stollia dubiu, 8tH1, En. Hem. v, p. 82 (1876). 

9 . Above greyish, thickly and finely punctured with black : head 
blackish, tinted with brassy green : pronotnm with the lateral margine 
very slightly indented, the lateral angles somewhat prominent ; the an- 
terior margin blackish, tinged with brassy: scubllum more thickly 
punctured and consequently darker in colonr than the pronotnm, with a 
small impnnctete spot in each basal angle : membrane brownish, semi- 
transparent, with the veins darker: abdomen above black, beneath 
brassy blaick, very smooth and shining, with the diecimpnnctete, the  
eidee thickly and finely punctured, the mar* testaceone, with a row 
of black spots on the extreme edge : pectea brownish, very thickly and 
finely with blffik: legs testaoeom ; femom and tibice with 
numerous brown points : rostrum testaceons, with the apex black : an- 
tennm testaceone, with the 2-3 joints about equal (Dallas). Long, 6f-7 
mill. 

Reported from Tensseerim. Dohrn notes that a Ceylon variety bas 
the rostrum not only et  the apex, but with a median longitudinal line 
on two last joints, black. 

184. STOLLIA DISTACTA, Dallas. 

Eymoo*is distecta, Dallas, Liet Hem. i, p. 226 (1851): Walker, Oat. Het. ii, p 
279 (1867). 

Btollia recti.pes, Ellenr., Nat. Tijds. Ned. Ind., xxiv, p. 160, f. 19 (1862) : Walker, 
1. 0,  p. 279. 

stollia distacta, Stbl, En. Hem. v, p. 82 (1876). 

9 .  Above greyish testaceous, rather thickly and finely punctnred 
with brown : h d  black, slightly brassy ; eyes black, ocelli red : an- 
terior letera1 margins of pronotnm straight, the lateral angles not pro- 



minent, anterior portion much paler than the posterior, with a trans- 
verse brassy black spot behind each anterior anglo : eontellnm with a 
yellow impnnctate spot in eaoh basal angle : membrane transparent, 
nearly oolonrlesa, veins slightly tinged brown and the inner baeal 
angle i m m a c n b  : disc %f abdomen beneath, deep breasy brown or 
black, the rid- tbickly and finely punotnred, the middle impnndete, 
the margine broadly teateoeons, thickly and finely punohred brown : 
pectna testsce6ns, so thickly oovered with brown punctures aa to appear 
nearly brown: legs pale teatweow, femora with nnmerona brown 
points : m t m m  teataceone, apex black : antennm pale testaceons with 
the apical joints brownish ; second joint diatinotly longer than the third 
(DaUu). Long, 6f mill. 

Reported from Java, Bnmatre, Philippines, Calcutta (mihi). 

Glenn8 E ~ s n ~ c o s r s ,  Habn. 

Wanr. Ins. li, p. 00 (1881)1 Kolen., Melet. Ent. iv, p. 88 (1W) Dallw, L i d  
he i, p. 224 (1861) ! &ataa+is. Fieber, Enr. Hem. p. 79, 881 (1861) : P&- 

subg, I D y s o r ~ ,  861, Hem. Afrio. i, p. 186 (18641. 

Body obovete, very often broad, beneath very convex: head de- 
flexed, roanded a t  the apex, tylne reeohing the apex; bnoonlm oonti- 
n d  thmngh, &her elevated: sntennm moderate, first joint about 
on s level m i h  the apex of the head, 2 and 3 joints varying in length : 
d joint of Poetnun ae long as, or a little longer than, the two 
apical jointa tebea fogsther : pronotam rather declined anferiorly, 
anterior latern1 margina obtuse, slightly callone, entire : ~cnt.43llnm broad 
posteriorly, aomewhat longer than broad at  the base ; h n a  not extended 
to the middle of the ncntellnm : feet moderate, femora unarmed a t  the 
apex ; t i b k  above, not, or only obeoletoly, furrowed (Sta"2). 

P ~ ~ L u  01cztrdw, Weatw., nw, D U ,  Hope, Cat. Hem. 4 p. 86 (1837) j 8tAl, 
En. Hem. T, p le6 (1876). 

Pdatonur pallicond., Weatw., 1. c. p. 8 (1837). 

P& lnboua, very much pnnotnred, black: head and pronotnm 
gntmhrly, blackish : scntellum with two distinct, round, whitish epote 
at tb boee : body beneath, antennrs psd feet, concolorons : abdomen 
with o large blaak petch in the middle ( Wwtw.). Long 6f mill. 

Beported from Be+. 
6 
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186. EYSABCORI~ INCONIIPICUUB, Herrieh Schkffer. 

Pentatoma ineonepn'cuum, Herr. Schilff. ( n m  DalIae), Wane. Ina. vii, p. 93 (1854) ; 
ix, p. 165 (1853). 

Eyeareoris misellwr, 8tA1, Ofvere. K. V.-A. FSrh., p. 217 (1853). 
Pentatom (Eyearcocoris) misella, 8tR1, Hem. Afric. i, p. 136 (1864). 
Analocus misellus. Stbl, Ofvera. K. V.-A. Parh. 8, p. 36 (1872). 
Btollia misella, 8tB1, En. Hem. v, p. 82 (1876). 
Eysarcorie inconspicum, Renter, Ofvera. Fineka FBrh. zrv, p. 6 (1883). 
Var. simpleq Puton, HBm. Het. France ii, p. 65 (1881); B. 8. E. F. (6 8.) i, p 

Ix, (1881). 
Var. mayeti, Mule., eeo. Pnton, 1. o. 

8, 9 . Somewhat broadly obovate, pale greyish-atramineons, punt- 
tnred fuscous : head, two anterior spots on pronotum, also a very large 
median streak running longitudinally, narrowed hindwards, occupying 
more then one-third of the venter, fnscous-mneons : head very often 
with a pale, fnscous punctured streak ; a minute, smooth, marginal, 
snbcallons, pale spot a t  the eyes : lateral and anterior margins of pro- 
notum, also small spot on levigate, callous, bsaal angles of scutellnm, 
pale : very minute marginal spots on venter, black : first joint of ma- 
tmm, not, or scarcely, extending beyond the bucculm, second joint a little 
longer than the two apical taken together : venter sometimes with an 
obsolete, lateral, mnescent-fnscons streak : third joint of the antennm a 
little shorter than the second ( S t d l ) .  Long 4)-5# ; broad; 3-4 mill. 

Reported from Cape of Qood Hope, N. Africa, 6. Europe, Indis, 
Philippines. Antennm sometimes fnscous towards the apex. 

187. EYIIARCORIII (2) MEOASPILUII, Walker. 

Eyaarcoris megaspilus, Walker, Cat. Het. ii, p. 276 (1867). 

Tawny, shining, convex, short-elliptical, minutely punctured ; punc- 
tures black : head black with several longitudinal tawny streaks ; lobee 
of equal length : rostrum tawny, extending to the hind cox= ; apex blwk : 
antennse tawny, piceous towards the tips, less than hdf the length of 
the body ; joints successively increasing in length ; first not extending 
t~ the front of the head : pronotum black ; with e few tawny speckles 
and with a tawny disc : sontellurn with a very large luteons spot on 
each side a t  the base, and with a lnteons crescent-shaped apical mark, 
which is notched in the middle : peotns and underside of abdomen with 
four irregular and interrupted luteons stripes ; a luteone ridge between 
the middle coxse and the hind coxm : legs luteons, short, stout ; femora 
witb an irregular black band beyond the middle : hemelytra, with two 
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or three blackish patches ; membrane pale cinereoue (Walker). Boly 
long, 4-52 mill. 

Beported from N. China, Hong-Kong, h a a m  (P). 

188. E r s ~ ~ c o s r s  (?) msoc~us, Walker. 

Bynurwrisineoeiw, Walker, Cat. Het. iii, p. 666, (1868). 

Dull testaceom, elliptical, thickly and minutely brown punctured : 
head large, slightly obtnse in front ; jnga and tylus of equal length : 
eyes piceons, prominent : rostrnm extending to  the hind coxae ; apex 
black : antennre pale-testaceom ; first joint not extending to the front 
of the head ; second a little longer than the third ; fourth mnch longer 
than the third ; fifth partly piceons, longer than the fourth : pronoturn 
with two irregular smooth transverse lines, of which the fore one is 
mnch more ~ d n h t i n g  than the hind one ; the latter is between the 
hind anglee, which are prominent and mnch ronnded ; sides slightly 
serrated in front ; scutellum with a less thickly punctured stripe ex- 
tending from the middle to the tip, which is much rounded, a small 
pale testsceons callus on each side a t  the base : abdomen beneath with 
three black stripes ; the lateral pair irregular and incomplete ; the 
middle one not extending to the tip, dilated t o w ~ r d s  the base, where i t  
includes a testnceom spot; tip emarginate: femora with three small 
black dots near the apex; tibiae very minutely black-speckled ; mem- 
brane cinereons; veins few, brown ; no transverse veinlets. Var.- 
Stripes of the abdomen nearly obsolete (Walker). Body long, 66-7; 
mill. 

Reported from India. 

Genus CARBULA, Stil. 

Pent-, snbg. Carbdq  St41, Hem. Afria. i, p. 140 (1864) ; Uarbulu, En. Hem. 
r, p. 60,82 (1876). 

Body broadly oval or obovate, beneath very convex : head ronnded 
or snbtroncated a t  the apex: the jnga and tylus somewhat equal in 
length, the former obtnse, lateral margins somewhat obtuse, bucculee 
moderately elevated, reaching base of the head ; antenniferous tuber- 
clea partly visible from above : rostrum moderate, the first joint equal 
to, or extending a little beyond, the b~ccnlae posteriorly ; second joint 
somewhat equal to, or a little longer, than the apical two taken together : 
antennre moderate or somewhat long, first joint not reaching the apex 
of the head ; second joint rarely a little longer than the third : anterior 
lateral margins of pronotnm very often very obtnse ; never acute; 
terminated by a smooth wrinkle or ridge, (which iteelf is sometimes 
k a m ~ e m l y  mgnlose) ,rarely anteriorly crenulated : scntellnm trisugular, 
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somewhat short, a little longer tban broad a t  the baee ; frens axtended a 
little beyond the middle : hemelytra a little narrower than the BUD. 
men ; membrane with oimple veins : apical angles cd the last segment 
of the abdomen very often obtuse, rarely produced in a small spine : 
feet moderate, somewhat slender, t i b h  above slightly furrowed ( S t i l ) .  

Cimea 2-guttatus, Fabr., Ent. Syat., iv, p 129 (1794). 
Cimo 2-notatus, Fabr., Syst. Bhyng. p. 165 (1803). 
Carbula biguttata, BtAl, Hem. Fabr. i, p. 25 (1868) ; En. Hem. v, p. 83 (1876). 

g. Obovate, stramineons : above rather densely, below remotely, 
distinctly pnnctured fermginous fnscons ; anterior lateral margins of 
pronoturn 0avescent; a moderste, emooth, callous, shining epot on the 
basal angles, and the extreme apical margin of theeaPtallnm,etramineone : 
membrane sordid hyaline, veins fnsoescent : lateral angles of pronohm, 
bwal and apical margins of the eegments of the connexivum, extremity 
of basal and the apical anglee of the segmente, and a very broad streak on 
the venter, narrowed hindwards, black : feet very finely and remotely 
eprinkled with blaok ; 2-3 small black spots near the apex of the poe- 
terior femora (Stdl) .  Long, 8 ; broad, 5 mill. 

Very closely allied to C. abdominalis, Sign. Head flat, jnga and 
tylus equally long, the former subrotundate a t  the apex, lateral margins 
parallel before the sinus : 2 and 3 joints of the a n t e n n ~  equally long : 
pronotum with the lateral angles, very acute, moderately produced on+ 
wards, obsoletely pallescent a t  the extreme apex, anterior lateral 
margins very slightly sinnate, slightly refiexed, anteriorly very obsolete- 
ly orennlated ; apical angles of the sixth abdominal segment, obi-. 

Reported from India. 

190. CARBULA (?) osscum, Westwood. 

Pda toma  obscurq Westw., Hope, Cat, Hem. i, p. 36 (1837). 
Pmtatoma bimoculata, Weatw., 1. o., p. 8 (1837). 
( l a h l a  ? obmva,  StAl, En. Hem. v, p. 126 (1876). 

Fnscous-luteona, punctured black; posterior angles of pronotnm 
p r o m i n ~ l ~ ~ s ,  subacute, black ; lateral margin of pronotum anteriorly 
pallid ; scntellum with two distant, white spots a t  the base : antennm 
and feet Inteons, pnnctured fuscous ( Westw. ) . Long, 74 mill. 

Reported from India. 

Carbda fwa, Dint., Trans. Ent. Sw., p. 846 (1887). 

Above shining fnscouia-brown: head somewhat thiokly aovered 



with bronzy-green pnnotnres ; eyes luteone ; antenna8 brown, bhe lest 
joint with the a p i d  t w o - t h i  k k k h  : prondnm with the anterior 
area and lateral margins pnnctnred bronzy-green, remaining area 
o d y  pnnctate, lateral angles prominently and obtnaely produced, 
their a p i w  reddish-brown : wntellnm m m e l y  pnnctate, eometimea 
slightly shaded bronzy-green : corium comely pnnotate : membrene 
pale hyaline: body beneath, r a t rum and legs brown, the abdomen 
paler, with a broad, median, b l ~ k b h  band, on each aide of which is a 
narrower and more irregular band of the same colour, and between thew 
bands are scattered dark pnnctnres: femora punctured or speckled 
with blackiah : head beneath and sternum coarsely and darkly pnnc- 
tate : mesostethinm with a large irregular lnteow epot on each side : 
rostrum reaching third abdominsl segment : 2-3 joints of antennm sub- 
equal in length, and much shorter than the fourth ; 4-5 joints subequal 
in length, the fifth moderately incrassate ( X t . ) .  Long 7-8 : erp. angl. 
pron. 5 6  mill. 

%@d from Nepel, Sikkim (mihi), where it ia very common. 

192. CAEBULA 8 a u T b  Dietant. 

OaduZa scutslhta, Dist., Rane. Ent. 800. p. 847 (1887). 

Head lnteons, covered with coarse black pnnctnres ; eyes tascclas ; 
-Ui red ; antennm luteow, infnscata a t  the apex ; 41-5 joints subequal 
in length ; rostrum extending just beyond lest coxm : pronotum lnteons, 
ooarsely and darkly pnnctete, the lateral margins levigate, the lateral 
angles produced into long, acute, black spines : wntellnm Inteons, 
eparingly and coarsely darkly pnnotste, a brge levigate spot a t  each 
k l  angle, apex also broadly impnnctah, pnnctnres usually thickest a t  
the  lateral margins and sometimes a t  the base : wrinm luteow with a 
purplish tinge, thickly and darkly punctste : membrane pale hyaline : 
connexivnm luteons, with black segmental, marginal spots : body be- 
neath and legs lnteons, with a few scattered black punctures on the disc 
and on the femom, and the margins and apices of the pronotal angle8 
black (Dist.). Long, 8 ; exp. angl. pron. 5) mill. 

&ported from Bombay, N. Khaaiya Hills (Amam). 

 kt Hem. 4 p 180 (1961); Walker, Oat. Het. i, p. Sl? (1867) : Wl, En. Hem. 
v, p. 88 (1876). 

Body elongate-ovate : head elongate, tapering grednelly to the 
apex ; tylne reaching the apex ; eyes not prominent ; ooelli minute, 

clone to the eyee ; sntenna, inserted in front of the eyes, basql 
joint short, not ,reaching the apex of the head, 2-3 joints about equal ; 
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rostrnm inserted in front of the antenniferons tubercles, m h i n g  the 
baee of the abdomen, basal joint reaching the base of the head, second 
joint longest, as long as 3-4 together, 3-4 joints about equal: lateml 
angles of pronotum produced into strong, acute spines, directed forwanla 
m d  upwards : scutellnm triangular, not extending beyond the middle of 
the abdomen : membrane with longitudinal veins : abdomen with a 
weak longitudinal furrow, apex produced and pointed ( 9 ), vnlvar 
plates narrow and acute : legs moderate : tarsi 3-jointed, basal joint 
longest (Dallas). 

193. QYNENICA MARQINELLA, Dallas. 
Qynenica marginella, Dalk, L i ~ t  Hem. i, p. 181, t. 6, f .  4 (1851) ; Walker, Cat. 

Hot. i, p. 217 (1867) : Stkl, En. Hem., V, p. 83 (1876). 

Above brown, thickly and finely punctured black, more strongly 
on the scutellum : head with a median, longitudinal, fulvous line : 
thorax with a transverse yellow band before the middle, and the lateral 
spines black : lateral margins of scutellnm yellow, impunctate, with s 
line of coarse, black, punctures close to the margin, apex yellow, finely 
punctured black : outer margin of corium yellow, coaraely pnnctpred 
black ; membrane tmnsparent : margin of the abdomen fulvone, tinged 
with green; pectus fulvous, tinged with green and thickly and finely 
punctured : legs fulvous, apex of each tibirs and the tarsi, black : ma- 
trnm testaceow, apex black : antennej ferruginoae (Dallas). Long,, 
13; mill. 

Locality unknown : Africa (P). 

194. C~YNENICA AFFINIB, Distant. 

Gymmica a f i i s ,  Dint., Ent. Yon. Mag. .vi, p. 202 (1880). 

Above brown, thickly and coamely punctured : head thickly pnnc- 
tnred black, with a median, fnlvous longitudinal line, broadest a t  the 
base; tylua reaching apex of the head, a little shorter than the juga ; 
antennrs fuscons, baa1 joint not reaching apex of the head, second 
slightly shorter than the third, fourth longest, 5 and 8 subequal: pos- 
terior half of pronotum thickly punctured black, anterior portion fuI- 
vous, lateral angles produced into strong, acute, black spines, slightly 
directed forwards : acutellum fulvous, sparingly covered . with black 
punctures, except a t  the base, where there ia a large median, black, 
coarsely punctured spot : corinm conoolorous with posterior part of the 
pronotum, very thickly punctured black ; membrane fnecons : body 
beneath Inteous, thickly and finely punctured, slightly tinged with 
green : legs fnlvous : rostrnm greenieh, apex black. Allied to preceding, 
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differs in  the shorter head, and tylns not extending beyond the jugs 
the pronotal spines are smaller and not directed upwards, the scntellnm 
is of another colour (Dist.). Long, 10 ; exp. pron. angl., 6 mill. 

Reported from Bombay, Calcutta (mihi). 

Genus CRATONOTUS, Distant. 

A. M. N. H. (5 0.)  iii, p. SO (1879). 

Head broad and elongated ; ocular part broadest, with the lateral 
edgea somewhat sinnated about the middle; tylns shorter than the 
jnga ; eyes prominent ; ocelli situated rather nearer the eyes than tb 
each other : antennse longer than the head and pronotum, five jointed ; 
second joint slightly shorter than the third, fourth longest : rostrum 
robust, just passing the posterior coxse; second joint longerthan the 
third, apical joint shortest : pronotum twice as wide as long, raised and 
rounded a t  the base, deflexed in front, angles obtusely prominent; 
lateral margins deeply sinuated, with their anterior portion crenulated : 
wutellum reaching a little beyond the base of membrane, gradually nar- 
rowed for two-thirds its length from the base, when it is straightened to 
apex, which is moderately broad and rounded; width a t  base about 
equal to length : membrane with longitudinal veins : abdomen widened 
above, projecting a little on each side, convex beneath, abdomen and 
sternum unarmed : legs moderately long, tibim enlcated (Distant). 
Thia genus ia near Durmicr, StAl. 

195. CRATONOTU~ COLORATUS, Distant. 

Clcrtonotun wlorafua, Distant, A. M. N. H. (5 8.) iii, p. 60 (1879). 

Brown, eomewhat shining, thickly punctured with blaok; head 
black, thickly punctured ; eyes black, with their bases lnteons ; antennse 
lnteous ; rostrum brownish ; pronotum with the basal half mgulose and 
very coarsely punctured, lateral margins narrowly lnteous, pronotal 
angles pitchy : scntellnm transversely mgulose, with a large irregular 
patch, a t  base and apex, broadly lnteoos; membrane pitchy, shining: 
margi11~ of abdomen above, and body beneath, lnteons, the last with a 
broad green stripe on each aide, extending narrowly along on each side 
of head, widened a t  anterior coxse, and extending to about the base of 
the  fifth abdominal segment ; two obscure marks on the disc and a 
sub-apical spot pitchy : legs lnteous ; apices of femora and tibim black, 
gnterior tibise punotured with black ; tarsi black. Other structural 
characters as in generic diagnosis above (Distant). Long, 19 ; breadth 
of angles of pronoturn, 11 mill. 

Beported from N. Khasiya hills, 1,500-3,000 feet (Assam), Sikkim 
(mihi). 
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Tibioe rounded, without a furrow ; see p. 16. 

Ess. p. S27 (1837); Dallas, List Hem. i, p. 179 (1861) : BtU, Hem. Afrio. i, 
p. 177 (1864) ; En. Hem. v, p. 84 (1876). 

Inolades Neuroscia, Am. & Berv., Hkt. Nat. Ins. Ham. p. 109 (1843). 

Body remotely pilose, oval : head very often somewhat long, pa-  
dually m o w e d  forwards, rounded a t  apex, entire ; jnga and t y l u  of 
b q d  length : bu& continued through, distinctly elevated : roshrnm 
long, or eomewhat so, first joint reaching b e  of the head: anterior 
lateral mergin~ of pronotnm entire, eomewhat acute, straight ; anterior 
margin, in the middle at leaet, somewhat callous : ecntellnm triangular, 
rather nsrrowed a t  apex, frena extended a little beyond the middle: 
hemelyh  eomewhat narrower than the abdomen and much longer: 
veins of membrane simple: mesoetefbiurn slightly carinate : v & k  
sometimee, obsoletely somewhat enloate : feet moderate ; tibim cylin- 
drical, not iinlcate above (1Bta"l). 

196. AGONO~CELI~ NUBILA, Fabriciae. 

CimeP: nzlbilw, Fabr., Bynt. Ent. p. 712 (1776) ; Gpea. Ins. ii, p. 865 (1781) 8 
Mant. Ins. ii, p. 293 (1787) ; Ent. Byst. iv, p. 112 (1794), Cape : Wolff, Ic. Cim. ii, 
p. 67, t. 6, f. 64(1801), Indie. 

Halys nabih, Fnbr., Byst. Rhyng. p. 183 (1803) : Btoll, PPnaiaee, p. 161, t. 40, 
f. so0 ? (1788), I&. 

p,mtatma grata, Palh. Besnv., Ins. p. 129, HCm, t, 9, f. 6 (1806). 
Blicr f d l a ,  Hehn, Wens. Ins. iii, p. 29, t. 82, f. 261 (1836). 
Agomeeelis ind* Spinole, Em. p. 8% (1887). 
Tar. Blia erucijma, Wentwood, Hope, Oat. Hem. i, p. 82 (1887). Cape, Jam. 
Tar. Agonoscslisfmnoralis Walker, Cat. Het. iii, p. 546 (1868). N. India, Bande. 

g* Am. and Serv., Hist. Nat. Inn. Hdm. p. 109 (1848). St. Domingo P 
~ - 0 -  ,md&ventris, Ellem., Nat. Tijdm. v. Ned. Ind. mr, p. 141, f. 11 (1868). 

Spmatra. 
Agonoswlis nubila, Ddlae, List Hem. i, p. 179 (1861) ; Uhler, Pm. An. Phil. 

p. 228 (1860), Japan. Walker, 1. 0. i, p. 217 (1867) ; BtU, En. Hem. v, p. 85 (1876); 
Scott. A. 1. N. H. (4 0.) xiv, p. 290 (1874) ; Distant, 1. o. (6 s.), iii, p. 45 (1879). 

small, greyish varied with black : antennae altogether black ; head 
p@ with four black lines : pronotnm, greyish, irrorated with black, 
dorsal line immaculate : scntellnm black a t  the base, with a med- line 
and ape% greyish : hemelytm variegated,. a median d e m e n t  patch : 
+ white with black lines : beneath, glancoae, punctured black, 
margin of abdomen rnfescent (Fabr.). N. grata, Am. & Serv. (t. c.) is 
thps described : 8, P yellowia, spotted black ; head yellow with four 
black longitudinal lines above : pmnotnm yellow, with I.eddi& 

pnnctnred black : scutellnm yellowish, pnnotnred black, ih tip of 
a light yellow or reddish : corinm reddish yellow, with small, bbk, 
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irregular, transverse lines ; the membrane extending rather beyond the 
end of the abdomen, white, transparent ; veina deep brown : body b e  
neath yellow with two black spots on each side, on each ventrml seg- 
ment : feet yellow, femora with several black dote, tami brown : au- 
tenma brown. Long, 10-12 mill. 

Reported from the Philippines, Java, Malaoce, India, China, Japan. 
The Indian Museum has specimens from Arakan, Calcutta (mihi) Bssam, 
Mysore, and China. Walker's variety ' femordiu ' appears to be aa much 
entitled to specific rank aa many others. It is fonud with the ordinary 
form in Sikkim, Assam and B u m ,  and I have recently had it form the 
Karen Hills near Tounghoo. 

Group B. See p. 16. 

En. Hem. v, p. 60 (1876). 

Includes those genera which have either the second ventral seg- 
ment produced anteriorly in a spine, or tuberculated ; or the venter 
furnished with a levigate, obtusely round, longitudinal, and some- 
times furrowed, ridge ; or having the anterior and auterior-lnteral 
margim of the pronotum, or, a t  least the anterior, distinctly elevated, 
levigate or callous; or the pronotnm anteriorly levigate, or sparingly 
punctured, and, within the anterior margin, punctured in regular or 
somewhat regular rows ; or the odoriferons apertures are immarginate 
outwards, or continued in a furrow open a t  the apex : the entire second 
joint of the antennre, or a great part of it, extending beyond the apex 
of the head. 

Stil, mrs. K. V.-A., Forh. (S), p. 89 (1872); En. Hem. T, p. 60 (1876). 

The odoriferous apertures placed between or near the posterior =eta- 
bula, often obeolete, sometimes having the appearance of a small fissure, 
anterior and posterior margins, sometimes slightly elevated and conti- 
nued in two parallel or gradually diverging wrinkles or ridges, gradually 
evanescent, terminating in a furrow, linear, or gradually amplified, open 
a t  the apex : evaporative area wanting or obsolete : lateral margins of 
the head reflexed : base of venter unarmed. 

Qenne AGEUS, Dallas. 

Liat Hem. B. If. i, p. 186 (1861) ; Walker, Cat. Bet. i, p. ZZ9 (1867) ; gal, 
Ofrers, K. v.-A., ~ i h .  p. 519 (1867) ; En. Hem. P. 60, 85 (1876). 

Body elongate-ovate : head elongate, longer than broad, the aidelr 
7 
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rlightly sinnate, nearly parallel, apex pointed : tylns prominulona be- 
fore the juga which are not, or only very slightly, convergent, anteriorly 
and posteriorly e q d y  distant, or somewhat so : antennse inserted a 
little before the eyes, about half s s  long as the body, slender, 5-jointed ; 
basal joint short and stout, not reaching nearly the apex of the head ; 
the second joint abont twice the length of the 6rst ; the third and the 
fourth nearly equal in length, longer than the second ; the fifth a little 
shorter than the second : rostrum long, slender, reaching behind t h e  
last coxm, inserted rather in front of the middle of the head ; the b d  
joint short, not reaching the base of the head ; second longest ; third 
longer than the fourth which ia longer than the h t  : the a&rior 
margin and the anterior-lateral margins of the pronotnm elevated or 
reflered, smooth, callous: scntellnm elongate, much narrowed a t  the 
apex ; frena extended to a distance beyond the middle of the scntellnm : 
ooriaceona portion of the hemelytra longer than the membrane which 
has nine longitudinal veins : venter slightly furrowed ; the fnrrow from 
the orifices gradually amplified : feet rather long; hd a d  apical 
joints of the tarsi abont equal (Dallas). 

A g m u  tessellatus, Dallas, List Hem. i, p. 186, t. 6, f. 6 (1851) ; Walker, Cat. Bet. 
i, p. 229 (1867). 

9 . Above testaceons, thickly and finely punctured with brown : eyee 
pitchy, ocelli red : pronotum with five brassy black spots on each side 
of the posterior portion of the disc ; namely, three large ones near the 
middle, placed, two on the posterior margin, and one between the apices 
of these, a small one on the lateral margin near the lateral angle, and 
one between this and the three large spots : scntellnm with the basal 
portion brassy black, with a narrow median line, the baaal angles, the 
lateral margins, and an oblique angular line on each side testsceons ; 
ooriaceous portion of the hernelytra with a broad, brassy blmk tmns. 
verse band about the middle, and an indistinct spot of the same colonr 
hwarde the apex; membrane brown, semitransparent : wings blackish, 
with the base ~ermillion : dorsum of the abdomen bright red, shining ; 
margins orange, with a brassy black spot on each suture : abdomen be- 
neath testaceous, very faintly and sparingly punctured, with a row of 
round, dark brown spots on eaoh side between the stigmata and the 
median furrow ; stigmata black : pectns more or less thickly and finely 
pnnctnred with brown ; pectns impnnobh ; mesostethiurn with 8 

slight median ridge : legs testaceons, with a stre& on the apex of the  
femora, a similar streak near the base of the tibirs, the apex of the tibim 



and the tarsi, blwk ; rostrum teataceous, with the apex black : antenns 
Heck, with the underside of the baa111 joint testcroeooa (Dallas). Long, 
21-22 mill. 

Reported from India, Burma, Assam (mihi). 

198. Aoa~us mrarus, Distant. 

Agcars mimw, Diet., Trans., Ent. Soa. p. 347. t. 12, f .  1 (1887). 

Head fnecons ; tylus (except apex and lateral margins) ochreoe- 
ons ; eyes greykh ; antenns black, second joint shorter than the third, 
3-4 joints subeqnal in length ; head rather thickly and finely pnnctate, 
excepting the lateral margins which are levigate : pronotnm more 
coarsely and sparingly punctate, lateral margins levigate and finely 
orenulate anteriorly, lateral angles obtusely pointed and slightly pro- 
duced; of a reddieh ochraceous colour, with thirteen fnscone spots 
arranged six at  base, of which two almost occupy the lateral angles and 
the intervening four are more or less triangular, five discal spots, of 
which the median is longest and intervenes between the two median 
basal spots and also between two large spots placed near the anterior 
margin : scntellum coarsely and rather closely punohte, fuscons, with a 
median longitudinal ochraceous line, and a similar line extending from 
each basal angle and meeting the median line on the disc : corinm finely 
and sparingly punctate, reddish ochraceons with fuscona pnuctnree and 
some irregularly shaped spots of the same colour, of which the most 
prominent are a claval streak, three discal (the lowermost largest), one 
large and long costal spot a t  about the middle, and three subapioal 
spots (the median largest) : membrane bronzy-brown : abdomen above 
reddish : head beneath ochraoeous, margins of rostra1 canal, margin8 of 
bases of anten- and e band from the same to the base of the head, 
fnscone: prostethium fuscons, anterior and posterior margins and a 
transverse discat line ochraceous ; lateral margins and a spot near the 
am, reddish : meso-and meta-stethiurn fuscons, their margiua and 
the odoriferous apertures ochraceous, and with reddish epots near the 
bases of the coxs : abdomen beneath with a median, longitudinal, fur- 
row, reddish ochraceous, ornamented with a number of large dark fus- 
cons spots : legs fuscons, femora streaked with ochraceons (Dbt.). 
Long, 23 ; exp. angl. pron. 10 mill. 

Reported from Asaam, Sibahgar (mihi). 

Genus EURYDEMA, Laporte. 

Pentatomu, wbg. Eurydema, pt., Lap. Ens. HCm. p. 61 (1852) ; Herr. Sob&ff. 
Nom. Ent. i, p. 97 (1885) ; Eurydema, pt., Am. and Serv. Hiet.'Nrst. Ins. HCm. p. 125 
(1848); Kolenati, &let. Ent. iv, p. 21 (1846) : Strwhia, pt., D a l h ,  List Hem. 
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i,  p. 267 (1851) ; Fieb. Enr. Hem. p. 843 (1861); Walker, Cat. Het. i, p. 318 (1867): 
E~irydema, St&l, Ofvers. K.  V.-A. Forh. xxix, 0, p. 89 (1872); En. Hem. v,p. 60,E.B 
(1876). 

Still thus dietingniehee between the allied genera r- 
1-2. Eyes sessile : anterior and antero-lateral w e e  of p n o -  

notnm, elevated, callons :-Eurydema, Lap. 
2-1. Eyes briefly stylate. 
3-4. Pronotnm sinnate a t  the spa, anterior margin callons :- 

Stenozygum, Fie b. 
4-3. Pronotnm somewhat truncate a t  the apex ; anhrior margiP 

not w l l o u  :-Bagrada, Still. 

199, EURYDEMA PESTIVUY, Linnmna. 

Cimeafeativua, Linn., Syst. Nat. ii, p. 723 (1767). 
Pmtatoma picta, Herr. Schitff. Cont, Panz. Fann. Germ. p. 116 (1886). 
Eurydema picturn, Herr. Schiiff. Worn. Ent. i, p. 65, 91 (1835), 
Btrachia picta, Hahn, Wanz. Ins. iii, p. 14, t. 77, f .  243 (1886); Fieb. Ear. 

Hem. p. 343 (1861) : P. LOW, Wien, Ent. Zeit. ii, p. 67 (lP83). 
Cimea jallas, Scholtz, Peodr., p. 154 (1846). 
Var. albivent+is, Jakov., Bull. Soo. Mosc. li (3) p. 105 (1876). 
Var. cruentatum, Puton, HQm. Het. France, ii, p. 70 (1880). 
Eurydema festivum, Distant, Bcient. %a. Sec. Yarkand Miss. p. 6 (1879): Renter, 

Ent. Tijds. i, p. 130 (1880) ; Rev. d' Ent. iii, p. 68 (1884) ; Berlin Ent. Zeit. x* 
p. 40 (1885). 

Renter (1. c.) establishes the fact that C i m z  festivua, Linn., is not 
&he species of that name as used by later authors, but is E. pictum, H. S. 
hence arises some diflicnlty in arranging the synonymy. Through the  
kindness of M. Lethiemy, I have received a specimen of E. festivum, from 
Amasia in Asia Minor, which agrees in all respects with Hahn's 6gnre of 
8. picta which is described by him as having ' the antennre black ; head 
reddish or yellowish, anteriorly with two spots, and from the eyes hind- 
wards, black-green : above punctured ; pronotnm yellowbh, reddish on 
the border ; anteriorly with two transverse spots, and, behind them, 
tramverse row of fonr almost quadrate spots, black-green: Sen- 

tellnm yellowish, reddish a t  the apex, black-green at  the base : hemoly- 
t m  reddish or yellowish, each with a hook-shaped b lack-pen  marking, 
behind which, ae also on the outer margin, is a black-green spot: 
abdomen beneath yellowish or reddish ; on the outer margin on each 
side. a small black-blue point on each incisure : wings black-green with 
wllitish limbus: feet yellowish, ringed and streaked black-green.' Long, - 

108 ; broad, 5; mill. 
Reported from Europe, Y~rkand,  Sind valley, and probably Sikkim. 
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200. EUEYDEMA DOYINULUM, Scopoli. 

Cima h i n u l w ,  Swp., Ent. Carn., p. 124 (1763). 
Cirnas fs&vw, Fabr. Byst. Ent. p. 714 (1776) ; Speo. Inn. ii, p. 868 (1781) ; 

Mant. Inn. ii, p. 296 (1787); Ent. Syet. iv, p. 118 (1794) ; Syst. Rhyng., p. 178 
(1803); amelin, ed. Syet. Nat. i (C), p. 21EiO (1793): WOE, 10. Cim. p. 61, t. 6, f. 68 
(1801). 

Strachia festiva, Hahn, Wanz. Ins. i, p. 181, t. eB, f .  08 (1831) : Fieber, Ew. 
Hem. p. 842, (1861) : Sanndern, Trans. Ent. Soa., p. 124 (1876): P L. Duda, Wien 
Ent. Zeit. iv, p. 70 (1881). 

Var. Eulydama bhsrgica, Kolen. Mel. Ent. iv, p. 28, t. 16, f .  31 (1846). 
E u r y ~  dauricum, Yotech., Bull. 80c. Nat. Moso. (2) p. SO2 (1869) : 8ti1, En. 

Hem. v, p. 86 (1876). 
Euqdema dominulum, Benter, Bev. d'Ent. iii, p. 68 (1884) ; Berlin, Ent. Zeit. 

Xr;, p. 40 (1885). 

8. Head black; margin red ; antennm black, reddish a t  apex: 
pronotum red, with six black spots of which four posterior : ecutellum 
4, with a black hemispherical patch a t  the bsse : hemelytra red ; apex 
membranous, black ; margin whitish, with two black spots a t  the inter- 
nal margin, and a black dot a t  the apex : abdomen red with a black 
spot above on the apex, beneath on both sides with six ovate black spots : 
feet b h k .  9 of the same colonr, but a little larger (Scopoli). Long, 
6+ mill. Wolf£'s description is as follows ;-' Head black, lateral margin 
wd, impressly pnnctured, with a small impressed line, posteriorly bSd, 
on the apex ; orbit of the fnscons eyes rufoua : rostrum 4-jointed, black, 
shorter than half the body : pronotum declined anteriorly, red, shining, 
impresely punotnred, with six black spots, the two anterior large, the 
four posterior smaller : sontellnm red, impressly punctured, longer than 
half of the abdomen, with a black hemispherical patch at  the base, and 
a small marginal spot on both sides before the apex : hemelytra red, 
impressly punctured, shining, interior margin, an abbreviated median 
band cloee to interior margin, spot a t  apex, and another in the middle 
of the exterior margin, black : membrane black, shining, margin broadly 
white : wings fuliginons, white a t  apex : abdomen above deep black, 
shining, margin red, immaculate: beneath d o n s ,  deep black in the 
middle, very shining ; a line of black dots on both sides : pectus deep 
black, very shining, with all the sutures livid : anus red : feet deep 
black ; first tibise with a small tooth before the  apex. Varies in size 
and in having six black ovate spots on each side beneath.' Long, 10 
mill. 

Reported from Enrope, but is probably found in N. India, some of 
the specimens procured there being very like WoWs figure but corn- 
pariuon with a long aeries can alone settle thiu question. 
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201. EURYDEMA WILKINSI, Distant. 

Eurydema wilkinsi,  (Ocb., in lit.) Dist. Trans. Ent. Soo. p. 123 (1879) : Boient. 
Bes. 2nd Yark. Miss. p. 5, f .  4 (1879). 

Btrachia canspkuu, Jakov., Boll. 800. Imp. Nat. Moscon, p. 288 (1881). 

Pale Inteons, somewhat thickly and coarsely punctured : head with 
the anterior part of the submarginal, late~rrl borders, and a large trian- 
gular marking a t  the base ; pronotnm with two large discal, snbquk 
di.ate, linear markings, elongated exteriorly ; scntellnm with the base 
and two median forked lines, extending therefrom to abont the middle, 
and spots on the lateral margins, a little before the apex; corinm 
with two claval streaks, a linear spot on the middle of the outer margin, 
a transveree waved band, extending from the base of the membrane for 
two-thirds across the aorinm, and a rounded snbapical spot, shining 
green. Abdomen above luteons, apical segment black, connexivnm with 
a row of large p e n  spots ; underside of body. pale Inteons : abdomen 
with a marginal row of spots situate on the outer edge of each segmental 
suture, and a submarginal row of transverse, slightly-waved linear 
markings, situate on the middle of each segment, greenish-black: 
sternum with some irregular markings of the same colour : legs p 1 e  
luteom, streaked with greenish black, and femora obscurely annnlated 
with the same colonr near the apex : antennm black, second joint abont 
as long as 1 and 3 together, 4 somewhat dilated, about ae long ae 5 : 
rostrum luteons, pitchy a t  baae and apex. In  most specimens, the 
markings on the pronotum are not perfectly snbquadrato (Dist.). Long, - 

7 mill. . 
Reported from Yangi-hisssr. 

202. EURYDEMA ORNATUM, Linnrens. 
Ohem ornutus, Linn., Faun. Bneo. p. 251 (1761) ; Syst. Nat. ii, p. 728 (1767). 

Soopoli, Ent. Carn. p. 123 (1763) : Wolil. Ic. Cim. p. 15, t. 2, f .  15 (1800). 
Var. Strachia hwbacea, Hahn, Wanz. Ins. iii, p. 13, t. 77, f. 239 (1835) : Eury- 

dema festiaa, var. herbacea, Distant, Scien. Bes. Seo. Yarkand Miss. p. 6 (1879). 
Pentatoma ornata, var. hoffrnanseggi, Ooraki, Anal. ad Ent. p. 85 (1852) and var. 

falleni, Qorski, 1. o. 
Eulydemo ornotuna, var, vatralia, Kolen., Mel. Ent. iv, p. 28 (1846). 
Btrachia m t a ,  Dnda, Wien. Ent. Zeit. ii; p. 70 (1884). 
E w y h  onrat-, Beater, e v .  d' Ent. iii, p. 68 (1884) ; Berlin ~nt.-Zeit. 

xxix, p. 40 (1885). 

Ovate ; varied black and red : head and wings black (Linn.) . 
Varied black and red:  head, a n h n m ,  pronotnm beneath, and feet, 
black : hemelytra with a free spot a t  the apex of the corium, a black 
snbovate mark on the external margin towards the base ; internal mar- 
gin black and with two black spots, the lower of which is long and ob- 
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tnee ; membrane blackish, margin whitish : two black semibitid lrpote on 
$he pronotnm: abdomen beneath red, in the middle with four transverss 
spots, on each side with a somewhat double row of black points, of whiob 
the one marginal with five somewhat conical points, the other interior, 
with six somewhat round points, with abrighter pupil in the middle 
(Bcop.). Long, 8+ mill. 

Vm. herbacea, Hahn :-Antennae and feet black ; the shining blaok- 
green head narrowly edged red anteriorly : above panctnred, red : the 
anterior and posterior black-green markings on the pronotnm united : on 
bhe inner ma*n of the hemelytra, a broad, blaak green-tinted, J-shaped 
mark turning outwards which is also produced inwarde on to the mu- 
tellnm, towards the apex, a black spot, and, on tlhe outer margin, another 
wmewhat larger : abdomen beneath red, blmk in the middle, black with a 
blue tint, and on each incisure, on each side, a smsll black-Mae spot : 
wings brown with a greenish tint and whitish limbus. Long, 7b-8) ; 
broad, 4-44 mill. 

Worn's specimen is thns described :- 
Head, antennm, and rostrum, black ; pronotnm, ecutellnm, and heme- 

lytm red, punctured : head punctured, snbemarginate a t  the apex, poste- 
riorly with a bifid impressed emall line; epot on both sides before the 
black eyes and the very slender margin, red ; rostrum 4-jointed, 
red a t  base; antennm 5-jointed ; pronotnm with a spot on both sides, 
posteriorly bifid, black : sontellnm with spot a t  b e  not reaching margin, 
and one on both sides before the apex close to the spot on the hemely- 
tra, black ; a somewhat elevated small longitudinal line in the middle : 
hemelytra with a free spot a t  the apex, another larger at  exterior margin 
towards the base, and a median spot confluent with the slender black 
limbne, black ; membrane black, limbns whitish : margin of abdomen 
prominulone, red, with fonr black quadrate spots ; beneath yellow-fern- 
ginons with five marginal spota and the same number of elevated points, 
black : pectas concolorons, with small impressed, curved black lines : 
anus entire, blackiah : feet  black, femora at  base and tibim annnlated 
yellow-ferrnginons (Wolf). Abdomen beneath sometimes red, with fonr 
transverse, black spota : pronotum sometimer, with six black spots. 

Reported from the Sind Valley. 

Pnrtatonui p l c h r a ,  Wentw., Hope, Cat. Hem. i, p. 34 (1837). Java. 
6trachiu p l c h r a ,  Dallas, List Hem. i, p. 258 (1851) ; Walker, Cat. Het. iii, p. 

ssz (1868). 
Eurydemo m m a t r m a ,  Ellen?., Nat. Tijds. Ned. Ind. miv, p. 162, f. 20 (1862). 
Eueurydma p l e h r a ,  St31, En. Hem. v, p. 86 (1876) : Sign., B. 8. E. F. (6 8.) i, 

p. Ji (1881). China. 
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Fulvons : body somewhat depressed ; head black, margin pale : 
spots on hemelytra cyaneous : abdomen beneath with median bands and 
round lateral spots ( Westw.) . Long, 8-84 mill. 

Head black with a luteons limbus : pronotum orange red with six black 
@pots, two transverse towards anterior margin, two obliquely ovate to. 
wards posterior margin, and two very minute punctiform spota a t  the 
posterior angle : scutellum orange red, spotted black, a single, very 
large, obtusely triangular, spot a t  the anterior margin, and two margi- 
nal rather oblong near the posterior angle : coriaceous portion of the 
hemelytra black, with a sigma-shaped band in the middle and the 
external margin, red ; membrane black, chalybeons, margin hyaline a t  
the apex : sternum luteous, spotted black a t  the stigmata : venter lute- 
ons, with a transverse band-shaped spot on each segment and two on the 
stigmata: femora lutescent, black a t  the apex ; tarsi and ante-, 
black (Ellenr.) .  Long, 9 mill. 

Reporhd from Java, Ohina, Sikkim where i t  is not nnwmmon 
(mihi). 

204. EURYDEMA MULTIPUNCTATA, Distant. 

Eury~momultipunctato, Dist., Trans. Ent. S w .  p. 348, t. 12, f. 6 (1887). 

Body above pale ochmeous, sometimes s d u s e d  with pnrplish 
above : margins of tylus (angnlated externally about the middle) and 
the base, black: antennm ochraceous, apex of third and 4-5 jointe palely 
infuscato, fourth joint longest : rostrum ochraceons, tip pitchy, reaching 
last coxse ; pronotum with twelve black spots, arranged four on anterior 
margin, remaindor on the disc, three in each angular area and two in 
the middle : scutellum with ten black spots, fonr a t  the base, fonr near 
middle, and two before the apex : corium with three black spots, ar- 
ranged somewhat longitudinally : membrane blackish, pale hyaline a t  
apex and margins : body beneath pale ochraceons, head with two black 
spots a t  the base, sternum with a double submarginal row of black 
spots, a transverse black spot on each side of the metastethium, and a 
double row of black marginal spots on the abdomon (Dist.). Long, 
8-9 mill. 

Reported from Arrah (Bengal), rather rare (mihi). 
Genus STENOZYGUM, Fieber. 

Enr. Hem. p. 846 (1861) ; St61, Ofvem. K. V.-A., Fbrh. 520 (1887) ; En. Hem. 
v, p. 61, 86 (1876). Includes Nitilia, enbg. Minodia, Blals. and Rey, Pun. France 
Pent. p. 199 (1866). 

Body short, oval, hairless, shining, somewhat convex, bright oolonr- 
ed : heed not much deflexed, lateral margins rounded, slightly s innab 

the baee ; antennae robnet, seoond joint shorter than the third 



and only a little longer than the first ; 41-5 joints robust, each ono-third 
louger than the third : basal third of the scntellum not or but slightly 
elevated : apical angles of the abdominal eegme~lte without s spine, not, 
or but very slightly, protuiuuluua: Iwt  f e m ~ r a  nnarmed, not inoras- 
sate in 8. 

205. STENOZYOUM SPECIOSUM, D s h .  
Strachia speeioaa, Dallas, List Hem. i, p. 861 (1851) ; Walker, Oat. Het. ii, p 

326 (1867). 
Btenozygm speciosum, Stil, En. Hem. v, p. 86 (1879). 

9. Rather elongate, ovate: head, black, impunctste; eaoh of the 
jnga with the inner margin yellow and an orange spot a t  the base ; a 
large oblong orange yellow spot on the middle of the vertex, and a 
minute yellow dot on each side between this and the eyes, which are 
pitchy ; ocelli red : pronotum black, divided in the middle by a deep, 
transverse, strongly punctured furrow ; anterior portion smooth, ellin- 
i q ,  impunctate, with the broad labral margins, a short line on each 
side on the anterior margin, and four spots across the disc, just in front 
of the transverse furrow, yellow ; a smdl raised orange spot near oach 
anterior angle enrrounded by a depressed line ; posterior portion irre- 
gularly pnnctnred, with a broad, median, yellow, longitudinal band, ex- 
panded on the posterior margin (and probably continued on the anterior 
lobe), and a narrower band of the same colour on each sido. Scntellum 
rather elongated, punctured; tho bas0 black, with a broad, median, 
longitndinal yellow line, and an orange spot in oach angle ; the pos- 
b l io r  portion yellow, with a large red patch on the disc, a t  and behind 
whioh, the lateral margins are blaok ; apex impunctate : corium black, 
pnnctnred, with the disc smodh ; with the outer margin broadly bat 
iutermptedly pale yellow; the two inner veins palo yellow, an orange 
spot on the disc before the middle, and a large irregular yellow patch 
.tinged with red in the middle, a t  the apex ; membrane dark brown, 
ehining, somewhat brassy, with the margin hyaline : body bonenth 
tawny, very smooth, shining : abdomen impunctate, with a row of 
spots on each lateral margin, a similar row on each side within the line 
of stigmata, and the stigmata themselves, black ; the stigmata are seat- 
e d  in a reddish longitndinal line : pectns more or lees punctured and 
spotted with black : femora pale yellow, striped with black, especially 
towards the apex ; tibioe yellow, with the two black lines on the outside ; 
tarsi blackish brown: roetram pitchy black, with the bese yellow : an- 
tsnnm black, with tho second joint much shorter t l~nn the third, the 
basal joint yellow beneath (Dlrblus). Long, 7-Y mill. 

h p r t , e d  from N. Il~clia. 
8 
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Genus RAGRADA, Sthl. 
Stettin Ent. Zeit., xxiii, p. 105 (1862) ; Ofvers. K. V.-A. Fiirh. xxix, 3, p. 3 9  

41872) ; En. Hem. v, p. 61, 88 (1876). 

Body subobovate : head triangular ; juga somewhat m long as t h e  
tylns, converging forwards, not contiguous, however, a t  the apex : eyes 
somewhat stylate : ocelli almost thrice as far from each other as from 
the eyes : second joint of antennm longer than third- : pronotum indis- 
ttinctly sexangular, posterior angles vmy obtuse, broadly rounded, anterior 
margin not, or scarcely, elevated: tibim rounded ; basal joint of last 
tarsi shorter than the two apical taken together (Stgl). 

Type C i w  yictw, Pabr. 

Cimez pictus, Fabr., Syst. Ent. p. 715 (1775) ; Spec. Ins. ii, p. 359 (1781) ; Mant- 
h e .  ii, p. 296 (1787) ; Ent. Syst. iv, p. 122 (1794) ; Syst. Rhyng. p. 177 (1803) ; 
Wolff Ic. Cim. i, p. 17, t. 2, f. 17 (1800). 

St~achia pictieta, Dallas, List Hem. i, p. 259 (1851) ; Walker, Cat. Het. ii, p. 320 

48671 
Bagrada pieta, StU, Stettin Ent- Zeit. xxiii, p. 106 (1862); En. Bern. v, p. 86 

(1876) ; Lethierry, An. Mua. Gen. rviii, p. 743 (1883). 

Antennre black : head black, with lateral line and two very minute 
points on the vertex, rnfescent : pronotum deep black, shining ; anterior 
margin and lateral lines, and a median, paleLy ferrnginous : scntellum 
deep black, with a longitudind line and two small spote on each side, 
pale ferrnginons : hemelytm ~mooth, margin pale, ending in a large 
ferrnginous spot : wings fuscons, immaculate : beneath flawscent, with 
r lateral line and spots, black: feet pale with Mack lines (Fabr.), 
antennee, eyes and head, black ; the latter shining, margined, marginate  
a t  the apex, with a small line on both sides a t  the margin as far as t h e  
eyes, and two dots on the vertex, yellow-ferraginono : circnmoenlas space, 
yellow : rostrum fnscousi 4-jointed, as lorg as half the body : pronotom 
deep black, shining, posteriorly hpressly punctured ; anterior and  
lateral magins and a median line, yellow ferrnginons, and an anterior 
spot on each side, yellow : s o h l l u m  deep black with a medien longitu- 
dinal line, and a spot on each side a t  base and apex, pale ferrnginone : 
hemelytra deep black, impressly punctured, a pale line a t  the margin 

with a ferruginons spot on the apex ; apex iteelf b h k  : winas 
blackish, immacnlate : abdomen beneath flavescent, the margins of seg- 
ments black, a line of black points on each side ; pectns spotted rnfons r 
feet pale, varied with small fuscons lines and dots ( Wolfl). Varies in 
size, in the pronotum having no yellow spots, in scutelluru with two dots, 

the abdomen being black with yellow bands. Long, 8 ; broad, 4 rniU!. 
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Reportod from N. India, Bengal, Bombay, Bnghdnd, Ahyssinia. 
The Indiau Museum has epecimens from Calcutta (mihi), Hardwk 
4N.- W. Provinces). 

Qenos C ~ X I A ,  Stdl. 
Stettin Ent. Zcit. xxiii, p. 105 (1862) ; Ofvers. K. V.-A., FBrh. p. 620 (1867) : 

Walker, Cat. Het. ii, p. 826 (1867) : StH1, En. Hem. v, p. 61, 87 (1876). 

Head triangular; jnga converging towards the apex, scarcely con- 
tiguous a t  the apex: eyes very briefly stylate : ocelli scarcely or only r 
little more distant from each other than from the eyes : antennm long, basal 
joint extending beyond the apex of the head, second joint shorter than 
the third: basal joint of rostrum longer than the bead: pronotnm sox- 
angular, margins anteriorly and the anterior lateral, elevated: feeL 
nnarmed, tibire broadly sulcste above : basal joint of the last tar& am 
long u the two apical joints taken together (Stdl). 

Type C i w  lirnbatua, Pabr. 

207. Cmxra LIMBATA, pabricins. 
Cinre~ limWt(d, Fabr. Syst. Rhyng. p. 176 (1803) ; Burm. Handb. Ent. ii, (i), p 

367 (1855): Herr. Sohiiff. Wam. Ins. iv, p. 91, t. 138, f .  450 (1839). 
Strachia limbata, Am. and Scrv. Hiat. Not. Ins. Him. p. 187 (1843) ; Dallaa List 

Hem. i, p. 263 (1851) ; Walker, Cat. Het. ii, p. 326 (1867). 
OiMia l i du ta ,  Stbl Hem. Bnbr. i, p 80 (1868) ; Em. Hem. v, p. 87 (1876) : pups, 

Ellenrieder, Nat. Tidsakr. Ned. Ind. xxiv, p. 153, f .  22 (1862). 

Above deep black : antennse deep black : head wit11 two abbreviat- 
ed lines, rnfoils : pronotnm punctured, with a median cross rufom and 
entire limbns fhvesoent : margin of scutellnm and a median line, rufous ; 
hemelytm with a rnfoua median line which is posteriorly arcuate : 
winga black, whitish a t  the apex: body variegated (Fabr.). Above with 
antennre black ; two longitudinal lines on the head, margins of prono- 
hum, a longitudinal line through the middlo and a transverse liue 
nearer the anterior margin and finer, lateral margins and a mediau 
longitudinal line on scutellum, on the hemelytra a broad line from the 
h l  outer margin curved towards the inner angle of the apical margin 
and thence following the apical margin to the outer angle, two fine lines 
(one abbreviated) parallel to the inner margin, and two lines between 
the broad cnrved line and the external margin, ochreons: abdomen 
beneath ochreons with four oblong black apots on each side of the diso 
and a triangular spot a t  the apex, a spot on each segment towards the 
margin, three broader spots on each side of the pectus. Long, 13-16 
mill. 

Reported from Java, Silhat, Burma (mihi). The Indian Museum 
has specimens from Sumatra, Tavoy, and Harmatti in Assum. 
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Genus STRACEIA, Hehn, S a l .  
Hahn, pt., Wanz. Ine. i, p. 180 (1891) : Dallas, pt., Liat Hem. i, p. 268 (1861) ; 

Walker, Cat. Het. ii, p. 257 (1867) : Sthl, Stettin Ent. Zeit. xxiii, p. 106 (1862) ; 
Ohem. K. V.-A. Forh. p. 620 (1867); En. Hem. v, p. 61, 87 (1876). 

Head triangular ; jugs somewhat contignons at  the apex, eyes very 
briefly stylate: ocelli about twice as far from eachother as from the  
eyes : antennm 5-jointed, long ; basal joint scarcely extending beyond the 
apex of the head, second joint a little shorter than the third : pronotnm 
sexangnlr, anterior and anterior lateral margins reflexed, the latter 
einnate : feet unarmed : femora, in 6 ,  incrassate ; tibim above broad- 
ly snlcate, last tibim, in 6, slightly curved ; baaal joint of the last tarsi 
shorter than the two apical taken together (8ta"l). 

Type, Strachia. crucige~, Hahn. 

208. STRACHIA CRUCIOERA, Hahn. 

Btrachia crueigw, Hahn, Wanz. i, p. 184, t. 29, f. 96 (1881). 
B t r a e h i a ~ ~ u l a ,  Ellenr. Not. Tijds. v, Nod. Ind. xxiv, p. 163, f .  23 (1862). 
Straehia crwigera, Dallas, List Hem. i, p. 262 (1861) ; Walker, Cat. Het. ii, p. 

832 (1867) ; Stil, En. Hem. v, p. 87 (1876) ; Dietant, J. A. S. B. xlviii, (2), p. 37 
(1879) ; A. M. N. H. (6 8.) iii, p. 45 (1879). 

Above black, punctured, shining : pronotnm with a red and yellow 
mark ; the red, yellow in the middle : sides and apexif t h e  

clcntellnm, black; the coriaceons portion of the hemelytra p&teriorly, 
towards the end, with a yellow transverse band : the abdomen reddish 
yellow, spotted black on the sides beneath : all the femora black with 
above a narrow yellow, longitudinal streak. 

Hahn describes an Indian specimen thus :-Head black, above wi th  
a blueish tinge : antenom black, outwardly finely pilose : eyes brown-yel- 
low, blaok in the middle: ocelli small, brown-yellow, shining: ma- 
trnm black, shining : prouotum narrowed forwards, with a t&sverse 
protuberance through the middle; both the onter corners prodnccd in 
rt sharp point ; above, blaok, shining, with a red cruciform mark which 
turns into yellow posteriorly : pectns shining, black, with a white spot at 
each foot and near i t  a small red spot outwards : scutellnm finely pnnctnr- 
ed, shining, red, yellow in the middle, blaok on the sidea and a t  the apex : 
coriaoeons portion of the hemelytra black, above on the inner margin, 
and beneath on the onter margin, a white longish !ine, then, beforethe 
end, a red yellow transverse band ; membrane brownish, lighter a t  t h e  
tip, reaching beyond the abdomen which is  above yellow-red, shining ; 
eeah incis- on the onter margin with a narrow blaok streak : beneath 
yellow-red, black in the middle, and each segment with a black pn- 
tow on the margin : feet and tarsi are glossy black, and each femnr 
marked above by a narrow yellow longitudinal line. 
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Var. a. Scntellum blaok.,with a longitudinal red strosk, yollaw in 
the middle, and above, in eech corner, a red spot. Long, 7 t  ; broad almost 
y mill. 

Reported from Java, Snmatra, Tenawerim, h m  (mihi). The 
Indian Mneenm hm specimen6 from Tenwerim. 

Bpecia of doubtful psitk. 
209. STBACHIA AFTLICTA, Walker, Cat. Het. ii, p. 332 (1867). 
Dark-green, broad, ell iptid,  shining, thinly and roughly pnnctnrcd, 

tawny beneath : head broad, partly tawny along tho borders ; sides 
wflcxed ; juga and tylne of equal length : rostrum tawny, oxtending to 
the hind coxrs ; antennm black, slender ; and 2 joints tawny ; first ex- 
tending almost to the front of the head ; second much shorter than the 
third, which is tawny a t  the base : pronotum with slightly reflexed 
aid= ; fore angles slightly acute ; hind angles much rounded : scntollum 
long, rounded and rather broad a t  tho tip : abdomen above tawny : 
legs tawny, rather stout ; tibim setuloso, fm-owcd : hemelytra with a 
brownish membrane : wings cinereon8 (Walker). Body long, 14i-15 
mill. 

Reported from India. 

210. STEAOHIA IRORNATA, Walker, Cat. Het. ii, p. 331 (1867). 
Black, elliptical, smooth, shining, here and there coarsely punc- 

tnred, teataceone beneath: head with a large testaoeous spot on tho 
hind border ; sides reflexed ; juga and tylus of eqnal length : rostrum 
black, extending to the hind cox=, testaceous a t  the base : pronotum 
with a well defined transverse furrow, with a teatsceous spot on the 
fore part of each side, and with a testaceon8 stripe which is dilated on 
the fore border and more so on the hind border ; angles much rounded : 
-tellnm with a testaceons spot on each side, and with a testaceous 
&ripe : pectus and abdomen beneath with a broad black stripe on each 
aide : lega black, stout ; femora towards the base and coxre tcstaceous : 
hemelytra with a testaceone ~ ~ s t a l  dot near the base andwith two 
~ ~ I U I  spots in the disc ; first spot before tho middle ; second be- 
hind the middle, larger than the first; membrane oinereone   walk^). 
m y  long, 7-73 mill. 

Reported from India. 

211. STBACHXA STBANQULATA, Walker, Cat. Het. ii, p. 344 (1867). 

Aeneone-blnck, elongate-elliptical, shining, thiuly and roughly 
pnnctnred : head smooth ; sidcs slightly reflexod ; juga co~~tiguous 
hyond the tylue : eyoe prominent : r o e t r u  black, oxtandug to t h  
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hind coxae : antennm black, more than half the length of the body ; first 
joint broad, extending to the front of the head ; ~econd aa long a8 the 
third; fourth longer than the third; fifth shorter than the fonrth: 
pronotnm much narrower in front of the transverse furrow, with a pale 
yellow stripe, which is broadest on the fore border; a nearly round 
callus on each side in front; sides and fore border pale testaceone, 
slightly reflexed : scntellum with a pale yellow stripe, which is abbre- 
viated hindward and haa a red patch a t  each side of it a t  its base, and a t  
its tip : pectns whitish about the coxm : abdomen beneath with an irre- 
gular yellow stripe on each side : legs long ; fomora slightly incrassat- 
ed :  hemelytra with a white transverse streak, joining the exterior 
border near the angle of the corium ; membrane black, with a whitish 
pellucid border (Walker). Body long, 9-9) mill. 

Reported from Penang : closely allied to S. bicolor, Dallae. 

212. STRACHIA LITURIFEBA, Walker, Cat. Het. ii, p. 326 (1867). 
Blueish-black, elongate-oval, shining, roughly punctured, pale lute- 

ons beneath : h e d  with a red spot on each side in front of the eye ; 
sides pale luteons, slightly reflexed ; jnga and tylus of equal length ; 
a black p t c h  on each side beneath : rostrum black, pale luteous a t  the  
base, extending to the hind coxm : ~ntennse black,. about half the length 
of the body ; first joint extending nearly to the front ; second much 
longer than the third ; fonrth aa long as the second, shorter than the 
fifth : pronotnm red, with six elongated blueish black spots ; of which 
two - tramveme and on the fore border, and the other four are 
oblique ; hind angles rounded : scutellnm extending to the angle of the 
corinm; a red stripe extending along half the length from the 
tip ; sides red for half the length from the baae : pectus on each 
side with three red spots, which irregularly bordered with blackish 
blue ; sides red : abdomen beneath red, and with blackish blue spots along 
each side ; connexivnm red, with blackish blue spots : legs black, streaked 
with pale lnteous : hemelytra with two irregular red spots ; costa to- 
wards the base and exterior border, red ; first spot joining the red part 
of the costa ; second joining the red of the exterior border ; a whitish 
costel streak beyond the middle: membrane blnck, with a whitish 

border. 
Var.-Thomx with the spots much diminished in size ; the red line 

more prevalent in the hemelytra (Walker). Body long, 7-7) mill. 
&ported from N. India. 

213. STRACHIA DEBIQNATA, Walker, Cat. Het. ii, p. 327 (1867). 
Black, elongate-oval, shiuing, roughly and thinly punctured, pale 

b s h e o n s  beneath : head in front with pale reflexed testaceoua borders ; 
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juga extending much beyond the tylus; roetrnm black, extending to 
the hind coxm ; antsnnm black, about half the length of the body ; fimt 
ioint not extending to the front of the head ; seoond much longer than 
the third; fourth a little longer than the second : pronoturn with a 
testaceons border, a slender testaceow stripe, and a somicircolar toe- 

line which rests on the hind border and emits a branch to each 
side near the fore border : scuteIlum bordered with testaceous on each 
side and a t  the tip, which i~ narrow ; fore part more convex than the 
hind part, not punctured, but transversely and very finely striated : 
peotns and abdomen beneath with two stripes of large black spoh : 
abdomen beneath wit11 a middle stripe of transversely olongabd blaok 
spots : legs black ; femora towards the base and coxte tostaceom ; pos- 
terior tibim with a testaceow baud : hemelytra with a to~tsceons stripe 
which proceeds on the costa from the beee, and divorges to the diso aud 
returns to the costa, and there again diverges and joins tho exterior 
border, which is &o testaceous; membrane black, with s whitish 
border (Wolkw). Body long, 8-8; mill. 

Reported from Indie. 

214. STMCHIA SECUEIGERA, Walker, Cat. H&. ii, p. 3% (1867). 
Ochraceous, oval, shining, roughly and thinly punotnred, pale yeE 

low beneath : head transversely and finely striated, irregolarly black 
along the hind border ; sides slightly reflexed ; tylus hardly extending 
beyond the juga ; rostrum black towards the tip, extending rather be- 
hind the hind wxm : antennm black, slender, full half the length of the 
body; joints from the first to the fourth successively increasing in 
length ; first lnteous, extending to the front of the head ; fifth a little 
shorter than the fourth : pronotum reflexed on each side along the fore 
border, with two abbreviated black ban& ; fore band containing a pale 
yellow callus on each side ; hind band slightly interrupted, oooamonally 
thrice interrupted ; hind angles rounded : scutellnm black, with a lute- 
(m transverse, very large, oyathiform mark ; tip rather broad, bnrdered 
with pale yellow: pectus and underside of abdomen with four stripes of 
transverse black spots, the latter with a median atripe of large black 
spots : legs stout ; tibim towards the tips and tarsi piceons : hemelytra 
with two black stripes; first stripe suboostal, excavated on the inner 

. aide, wmmencing a t  one-sixth of the length and extending nearly to the 
tip, contiguons to the second a t  its base ; seoond much contracted in the 
middle, commencing very near the baae, not extending beyond the 
angle of the corinm; membrane blackish (Walker). Body long, 9--9; 
mill. 

Beported from Mysol, Burma. 
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215. STRACHIA PLATYSPII.A, Walker, Cat. Hct. ii, p. 337 (1867). 

Grass-green, broad, oval, shining, thinly and roughly punctured : 
head slightly ochraceous-tinged, transversely and finely striated on each 
side ; three black spots on the hind border, the middle one much larger 
than the other two ; sides slightly reflexed ; tylus extending a little 
beyond the juga: rostrum black, green a t  the base, extending to the 
hind cox= : pronotum with an och~meons pat,ch on the fore part of the 
disc, and one on each hind angle ; six elongated black spots ; two tnmns- 
verse i n  front, fonr between the hind angles, which are much rounded : 
scutellum with two large transverse black spots, on tho fore border, and 
with posterior elongated much larger black spots, which are nearly con- 
tiguous ; tip rathor broad ; pectus and under side of abdomen with five 
stripes of large black spots : legs moderately long and slender ; femora 
with some black dots : hemelytra with three rery large black spots ; 
apical half of the corium ochraceous ; membrane blackish, with a broad 
pellucid border (Walker). Long, 94 mill. 

Reported from Penang, Tenasserim. 

216. STRACHIA PARDALIB, Walker, Cat. Het. ii, p. 330 (1867). 
Bright orange-red or luteons, broad, oval, shining, thinly and rongh- 

ly punctured, pale yellow or white beneath : head transversely 80d very 
finely striated, with three black spots, which are connected with the 
black line along the hind border; an elongatad black spot on the tylus, 
which extends somewhat beyond the juga; sides slightly reflexed : 
rostrum black towards the tip, extending to the hind cox= : antennse 
piceou, more than half the length of the body ; first and secosd joints 
bright red ; first not extending to tho front of the head ; third bright 
red towards the base, nearly twice the length of the socond; fourth a 
little longer than the third and a little shorter than the fifth : pronotnm 
with six elongated black spots, which are partly bordered with pale 
yellow or wholly bordered with white ; first and second spot8 transverse 
on the fore border; the other fonr near the hind border; a black dot on 
each hind angle, which is rounded ; sides slightly reflexed ; pale yellow 
or white in front: scutellum broad and pale yellow or white a t  the t ip  ; 
a curved red band, pale yellow on each side where i t  joins the fore 
border, sometimes wholly white ; a slender red stripe, palo yellow to- 
wards the tip or wholly white: peetns with six stripes of quadrate 
black spate : abdomen above black with pale yellow spots on the con- 
llexivnm under side with two rows of largo black spots on each side, a 
black dot on the second segment, an abbreviated black baud, which hi 
cxcava&d on tlie hind border on the tllird segment, and another on the  
fourth, a largo black spot on the fifth, and a transverse smallor one o n  
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the sixth : legs bright red, stout : hemelytm with three large black 
spots ; a lanceolate black streak on the hind border ; membraue brown, 
with a pellucid border ( Wallcer). Body long, 9-94 mill. 

Reported from Bonm, Bong-Kong, Siam, India. 

217. STUACHIA YELATA, Walker, Cat. Het. ii, p. 329 (1867).  
Orange, oval, shiniug, thinly punctured, pale yellow bcneath : head 

smooth ; sides slightly reflexed ; juga and tylna of equal length : ros- 
trum pale yellow, extending to the hind cox=, tip black: antennse black, 
a little more than half tho length of the body ; first joint orange, not 
extending to the front; second shorter than the third ; fourth much 
longer than the third, as long as the fifth : pronotum with eight elongat- 
ed cinereone-green spots ; two transverse on the fore border ; the otller 
six forming a band between the hind angles, which are much rounded : 
scutellum which is rather broad and extends beyond the angle of the 
corium, pale yellow towards the tip; four large elongated cinereoua- 
green spots ; two transverse on the fore border; two lanceolate : pectns 
and underside of abdomen with two rows of green dots: legs pale 
green ; tips of the femora ochraceone ; tarsi and tips of the tibia, 
tawny: hemelytra with a cinoreous-green subcostal streak, and with 
three large cinereous-green spots, the third joining the streak ; mcm- 
brane brown (Walker). Body long, 9a mill. 

Reported from N. India. Like S. varia, in structure. 

218. STRACHIA HETEROSPILA, Walker, Cat. Het., iii, p. 331 (1867). 

Ochraceous, oval, broad, stont, shin in^, coarsely and thinly punc- 
tured ; beneath pale yellow : head with throe black spots on the posto- 
rior margin, a black dot in front on the tylus which exte~rds a little 
beyond the juga; sides slightly reflexed ; rostrum black, ochraceous nt 
the baee, extending a little beyond the last coxoe ; antcnnw black, 
slender, 1-2 joints ochraceons, first not reaching the front of the head, 
third very much longer than the second, ochraceous at  the base : pro- 
notum with four large black spots on the posterior margin, space in 
front on each side smooth, pale yellow, including a narrow transverse 
black spot ; angles much ronnded : the intermediate black spots of the 
pronotum continued on each side of the base of the scntollum which has 
also two very broad black streaks converging hindwards, apex broad, 
munded ; two rows of black spots on each side of the pectus : abdomen 
beneath with two submarginal rows of black spots : hemelytm with a 
broad black streak extending along the posterior margin and curved in.  
ward a t  the apex, and a large b l x k  costal spot: membraue blaok, 
bordered palo cinereons (Walker). Long, 8; mill. 

Reported from Siam. 
9 
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Div. HOPLWTODERABIA. 

fltbl, En. Hem. V. p. 6l (1876). 

a.-Entire orifices margined ; or anricnlateIy margined ; or, gene- 
rally, extended in a margined furrow, closed a t  the apex, or in a con- 
tinuous ridge : venter generally t u b e r c n l ~  at  the  bme or epinose. 

6.-Anterior lateral margins of p n o t n m  entire, unarmed, gene- 
mIly distinctly reflexed, or narrowly elevated and d o n s ,  rarely obtusely 
rounded. 

o.-Mesostethiurn with a ridge genwlly slightly, or not IKI highly, 
elevated, everywhere equally high : this ridge rarely entirely, or ante- 
riorly strongly, elevated and compressed, and, very rarely, freely produced 
between the fir& pair of coxw, and, if SO, then either the t ibb are snl- 
mted above, or broadly flat and margined, or the venter is furnished a t  
the base with a freely porreot spine, or the ridge itaelf is dsepIy ~ ~ ~ l o a f e d ,  
01. the p n d u r e e  on the h a d  are arranged in longitudinal rows : apical 
anales of sixth abdominal segment very rarely produced in a large 
acute to0t.h ; eixth ventral segment, in 9 ,  obtusely and not eo deeply 
sinuated a t  the apex. 

d.-Laterel angles of the pronotnm produced in a spine or ammi- 
nate process, or sinneted at the apex, anterior lateral margins very ob- 
tuse, rounded, convex : pronotnm anteriorly levigatbtg or sparingly punc- 
tured ; within the sometimes callona antmior mmrgin, furnished Kith a 
row of punctures, generally regular: entire bnccnlw rather elevated, 
often higher posteriorly, abruptly elevated and sometimes somewhat 
lobate posteriorly, there not gradually lower and evanescent : scntellum 
broad behind the frena which do not extend beyond the middle of t h e  
scutellum : venter neither ridged nor furrowed, second segment withonk 
a spine or tubercle in the middle ; second joint of the rostrum n& 
longer than the two apical joints taken together, generally short : f- 
row of the orificea elongate, varying in length : scntellnm levigate o n  
the basal angles, or marked by a pale, levigate, callous spot : pronotnm 
anteriorly and the head strongly declined, sometimes perpendicularly : 
feet pale, not sprinkled black, rarely streaked with blaok : punotnres o n  
the head arranged in eimple, parallel, longitudinal rows. 

Qenns ALCIMU~, Dallaa. 

.List Hem. i, p, 818 (1851) ; St& Ofmr~., K. V.-A., FM., p. 611 (1867) ; En. 
Hem. v. p. 61,88 (1876). 

Head short,. aomewhat triangular, rather broader across the eyes 
than ita length, with the lateral margins strongly indented before the 
eyes ; the tylne paesing the jugs, making the head rather pointed in 
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front : eyes prominent, mmiglobose, truncated posteriorly in a &might 
line; ocelli minute, &st, p l d  close to the eyea : antennm about as 
long m the head and pronotum, rather slender, of five jointa ; basal 
joint short and stout, not reaohing the apex of the head ; m n d  joint 
shorter than the third, about equal to the fifth; third joint longest; 
fourth longer than the seoond ; antenniferops tuberolea very prominent: 
rostrum reaching the posterior corn, inaerted about the middle of the 
head ; basal joint reaching the anterior coxm ; second joint longeet, aa 
long ss the 3 and 4 together; 3 and 4 about equal, nearly as long as the 
first : body broad, rather tlat above ; pronotnm anteriorly and the h d  
rather perpendicularly inclined ; the lateral horm of the pmnotum curved 
upwards and a little hindwards, acute a t  the apex, with a small tooth 
on the anterior margin a t  a short distance from the apex, and with 
mven furrows, namely, two on the upper d a c e ,  three on the lower, 
one on the anterior and one on the poeterior margin: soutellurn very 
long, nearly reaching the apex of the body, not much narrowed towerds 
the  apex, and with the lateral mar+ straight ; frena short ; mesos- 
hthinm furrowed : corim.xmns portion of the hemelytra with the inner 
margin very short, not reaching beyond the fourth part of the length of 
the ecutellnm ; the apical margin, on the contrary, very long, produced 
along the margin of the ~cutellum to within about one-fourth of its 
length from the apex, then suddenly rounded off; membrand with 
longitudinal veins : base of the abdomen and sternum unarmed : logs 
moderate ; femora tumescent beneath towards the apex ; tibire above 
distinctly furrowed ; tarsi 3-jointed ; second joint shortest ; apical joint 
ss long as the first and second together ( D a h ) .  

dkhu  coronuh, StAl, En. Hem. v, p. 88 (1876). 

9. Pale hveecent, above obsoure and rather densely sprinkled 
with black pnnotures which are also tinctured black : lateral horns of 
pronotum levigate, margined anteriorly by a fine wrinkle or ridge, abbre- 
. v i a t d  near the apex: head punctulate, with wbbaeal spot and angn- 
hted line beginning a t  the oyes and prodnoed towards the apex, tee- 
taceone : pronotnm marked with a smooth anterior band, posteriorly 
branched, flavescent, punctured within the black anterior margin: 
scntellum sprinkled yellow, marked a t  the basal angles with a levigate, 
9avescent spot : pectns punctured here and there, adorned anteriorly 

.with a smooth, fiavescent spot : venter smooth, adorned with a streak 
which is contracted in the middle of the segments, also with black 
lateral bands which are pnnctured : feet streaked with black ; anbnnm 
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testaceous, ol~scure towards the apex (Stcr"1). Long, 8 ; broad, 5& ; exp. 
corn. pron., 10 mill. 

Reported from the Deccan. 

220. ALCIMUS FLAvrCORNIs, Distant. 

dlcimusflaricomis, Dist., Trans. Ent. Sm. p. 849 (1887). 

Head black, with three median lines on anterior half, a linear spot 
near the base, and a similnr spot iu front of each eye, yellow ; anterlnte 
fuscous-brown, 2-3 joints subequal in length and longest, fourth sl~orter 
than the third and longer than the fifth : rostrum dark castaneous, 
extending beyond the last coxm : pronotum very dark obscure ochmceons, 
thickly covered with coarse, dark punctures, anterior fourth black, with 
five yellow spots, situate one on each lateral margin, and three median 
angulated spots, two near anterior margin and one between and behind 
them, apical angles widely produced laterally and upwardly, their apical 
thirds yellow, extreme apices black : scutellurn and corium dark obscure 
ochraceous, darkly and coarsely punctate, irrorated with levigate yel- 
low markings, and the scutellum with two large, yellow, levigate apote 
near the basal angles : membrane fnscons, apex paler : head and pros- 
tethium beneath as above, with two fused yellow spots on each side of 
the eyes, the apices of the pronohl angles yellow as above : meso- and 
meta-stethium and abdomen beneath, ochraceons ; the sutures, a row of 
sublateral streaks and a median longitudinal band to abdomen, blackish : 
legs dark castaneous ; femora more or less streaked yellowish (Xt.). 
Long, R-9; exp. angl. pron., 10-12 mill. 

Reported from Sikkim (mihi). 

Genus HOPLISTODEBA, Westwood. 

Hope, Cat. Hem. i, p. 18 (1837) ; Dallas, List Hem. i, p. 194 (1861) : Walker, 
Cat. Het. ii, p. 266 (1867) : Stbl, Ofv~m. K. V.-8. Piirh., p. 610 (1867) : En. Hem. 
v, p. 62, 88 (1876). 

Body short, stout; nsnally WI long ria broad : head smooth, not 
pnnotured, unless a t  the base : pronotnm sparingly punctured, inclined 
anteriorly, levigate, punctured within the lateral margin, spine of t h e  
lateral angles stout, acnminate : scutellnm broad behind the frena 
which are short, transversely convex, especially anteriorly, depressed, or 
somewhat so, a t  the frena, and furnished with a row of pnnctores ; ex- 
tending beyond the half of the body and ronnded posteriorly : antennm 
shorter than half the body, 5-jointed, first joint short, second and third 
joints equal, longer, the fourth and fifth jointe equal, longer and stouter : 
corinm and scutellum of equal length, or somewhat 80 ; membrane with 
seven longitudinal veins : feet simple ; tibise rounded. 



1888.1 E. T. Atkineon-Notes on Indian Rhynchota. 69 

Hoplistodenr t w e s c m ,  Dallan, Lint, Hem. i, p. 217 (1861) ; Walker, Cat. Het. ii, 
p. 265 (1867) ; Stil ,  En. Hem. v, p. 89 (1876). 

8. Head orange yellow, brownish towards the vertex, which is 
sparingly punctured : pronotum very pale yellowish green, rather thick- 
ly  punctured with brown, with two yellowish brown spots near the 
anterior margin ; the lateral spines not very long, nearly horizontal, 
acute : scutellnm testaceone, the basal portion very sparingly, the 
apical more closely, punctured wilh brown ; the base with four brown 
spots: hemelytra pale yellowish green, rather finely end not thickly 
punctured with brown ; membrane transparent : abdomen beneath pale 
greenish yellow, rather thickly punctured, the punctures brown on 
each aide of the disc, on the middle of the last segment, and on the 
anal plate : pectus pale yellow, pnnctured with brown : legs pale 
yellow, with the apices of the tibim and the basal joints of the tarsi 
brownish : rostrum yellow, with.the tip black : antennm yellow, with the 
two apical joints fulvous (Da l la ) .  Long, 9-10 mill. 

Reported from N. India. 

22.2. HOPLI~TODERA INCISA, Distant. 

Hoplistaaera incisa, Dist., Rans. Ent. 800. p. 849, t. 12, f. 3 (1881). 

Allied to H. testacea, Westw. Ochraceons with brownish tints : head 
finely and sparingly punctate : antennm ochraceons, becoming darker 
towards the apex : pronotnm sparingly but coarsely pnnctste, the 
lateral angles prodnced into robust, subacute spines, the apices very 
slightly reflexed hindwards, and with a notched tubercle beneath a t  
about half their length : scutellnm with the basal half very sparingly 
bnt coarsely pnnctate, the apical half thickly punct.ate : corinm coarsely 
and irregularly pnnctate : membrane pale hyaline : body beneath 
ochraceous, with a sublateral row of castaneons spota on each side: 
legs pale luteone; femora annulated brown near the apex: rostrnm 
ochraceone, apex pitchy and extending a little beyond the last coxm : 
2-3 joints antennm subeqnal in length, apical joint longest (Dist.). 
Long, 8 ; exp. angl. pron., 9 mill. 

Reported from Mnngphu (Sikkim), Aseem (mihi). 

Genns BOLACA, Walker. 

Cat. Het. ii, p. 251 (1867). 

Body elongate-elliptiorrl, rather flat, thickly and minutely pnnc- 
t n ~ d  : head lanceolate, much shorter than the pronotnm ; jnga extending 
much beyond the tylns, slightly notched on the outer side, terminating 
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in two spinee : eyea nat prominent : mtrnm slender, extending to t h e  
bind coxm : a n t e m  slender, about half the length of the body ; jointa 
successively increasing in length : firet not extending to the apex of the 
head: pronotum with a small oblong ringlet on each aide in front, 
connected by a streak with the margin, which ie slightly crennlsted ; 
anterior angles prominent ; hind angles reotangnlar, slightly prominent : 
acutallum attenuated towards the tip, extending rather beyond the angle 
of the wrium : ventral segments elightly arched : legs slender, rather 
long ; tarsi three jointed : membrane with five longitudinal veins, of 
which the subcostel one ie forked (Walker). 

223. BOLACA UWICOMB, Walker. 

B o l w  & o h ,  Walker, Cat. Het. ii, p. 261 (1867). 

Fermginous, hardly pale, but more shining beneath : antennee 
piceone towards the tips : membrane cinereous, with fernginone v e h .  
(Walker). Body long, 151 mill. 

Reported from N. India. 

Div. CATACANTHARU. 

En. Hem. v, p. 6!2 (1876). 
a, b, c. aa in Div, Hoplistoderaria, (p. 68). 
d.-Lateral angles of pronotum rarely spinose, or produced in a 

long process, if so, the basal angles of the scutellum are without a 
levigata spot ; or the venter is spinose, or tuberculated a t  the base, or 
furnished with a broad, obtuse, rounded ridge, anteriorly furrowed ; 
or the black punctures on the head are arranged in simple and parallel 
longitudinal rows : frena, generally, extended behind the middle of the 
scutellum. 

e.-Qeniculm, entire tarsi, or a t  the apex, generally, moreover, entire 
feet, or a great part, black : antennm black, basal joint rarely flavescent : 
rostrum generally entirely, or almost entirely, black, very rarely witb the 
greatest part, flavescent : entire membrane or the greatest part, black, 
or brassy blnck : margins of head, a t  least partly, usually reflexed : body 
generally large or moderate, usually yellow, pictured red and black. 

Genus CATACANTHUS, Spinola. 

Em. p. 362 (1887) : Am. & Serv. Hiet. Nat. Ine. Hkm., p. 141 (1843) : Dallas, 
pt., Liet Hem. i, p. 196 (1851): Walker, pt., Cat. Het. ii, p. 361 (1867)i S&l, Hem. 
Afrio. i, p. 188 (1864) ; En. Hem. v, p. 62, 89 (1876). 

Body ovate, beneath moderately convex : head proportionately 
small, flot, margins slightly elevated ; jugs end tylna of equal length ; 
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buadae m h i n g  mmewhat the bsee of the heed, moderately elevated : 
antenniferous tnberclee almost entirely visible from above, nnermed t 
eyea globoee, seesile : antennae 5-jointed, first joint extanding slightly 
beyond the apex of the head: roetrnm moderate, fird joint somewhrb 
on a level with the bnccnlae posteriorly, second and third joinb abonb 
equal : anterior margin of pronotnm slightly elevated, anterior lateral 
ntargine acute, reflexed or foli8~~0usly dilated : scnbellnm rabher narrow- 
ed posteriorly, frena exfended beyond the middle : membnna exfending 
much beyond the apex of the abdomen, veins nnmerons, mmple : mesoete- 
thinm carinate : +domen broeder than the hemelytra, flattened out ab 
the sidea ; venter at the base unarmed, or spinoae, or tnbercnlate : feet 
somewhat low, tibiae distinctly sdcate above, &at pair sometima slightly 
a;lstea €Utermlly (&dl). 

2%. C A T A C ~ U ~  IXCAENATUE, h v .  
Catmudhna irrearnatua, Dallas, Liat Hem. ' 1, p. 196, 270 ( 1 W )  ; Walker, Cat. 

Hem., ii, p. 351 (1867) : Stlil, Ofver8. K. V.-A., Flrh., p. 638 (1870) ; En. Hem. v, 
p. 89 (1876) : Distant, A. M. N. H. (6 6.) iii, p. 46 (1879), and xi, p. 169 (1888) 3 J. A. 
0. B. xlviii (2), p. 37 (1879). 

Var. a. Chez incarnatw, Dmry, Ill., ii, p. 67, t. 36, f. 6 (1773) : Thanberg, 
?TOY. Ine. Spec., ii, p. 46 (1783) : Stoll, Pnnaisee, p. 14, t. 8, f. 10 (1788). 

Cinrar ~ri-a, Fabrioina, S p t .  Ent. p. 7l0 (1776) ; Speo. Ine. ii, p 863 (1781) 3 

Yant. IM. ii, p. 291 (1787); Ent. Syst. iv, p. 106 (1794) : WoM, 10, Cim. i, p. 11, 
f. 11 (1800). 

&0 mslampw, Gmeliu, ed., Byat. Net. i, (4) p. 2149 (1188). 
1dmm niqrips, Fabr., Syet. Bhpg. p. 149 (1803). 
Pentatonmrrigripm, St. Farg. and Serv., Eno. YQth. x, p. 68 (1825). 
Cducanthue inearn&tu, Am. and k. Hiet. Net. Ine. H6m. p. 142 (1943). 
Var. b. Uimcrr ausantiw, Salaer, hob. Ins. p. 96, t. 10, f. 10 (1776) ; Fabri- 

aim, Mant. Ine. ii, p. 290 (1787) 3 Ent. Syet. iv, p. 106 (1794) ; atoll, Poneieer, p. 29, 
t. 6, f. 39 (1788). 

Edersa aura&, Fabr., Byst. Ehpg. p. 149 (1803). 
C i w  awantiue, Bnrm. Handb. Ent. ii, (i), p. 866 (1835). 
Patatonra awantiaam, Blenoh. Hist. Net. IM. iii, 29, Hem. t.  6, f. 4 (1840-41). 
Catmantlwr azlrcpntit~d, Am. & Serv. Hid. Nat. Ine. Hem. p. 148 (1843). 

Var. a. :-Large ; head, blmk, glabrone ; pronotnm sanguineone, 
spex and margin blackieh : scntellnm large, mfons, deep black at  the 
beee, but the black colonr does not rewh the sides : hemelyhs smooth, 
black, with a large reniform, sanpineo~s  spot : w i n g  deep blaok : be- 
neath yellow with a crnrnlmnt spot on the pectns : abdomen at the 
beee sw2 with a spot on each side of each eegment, casrnleaoent : rostrum 
m d  feet, black (C. n i g i p q  FPhr.). 

Above sangaineons ; head, narrow anterior margin of pronoturn, 
antennee and feet, shining black, more or less bronzed : two black apob 
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a t  the base of the scutellnm ; one similar spot, oblong and transveree 
on the disc of each hemelytrnm: body beneath yellow with a black 
bronzed spot on each side of the mesostethinm; a narrow band of the 
same colonr a t  the base of the venter, and a row of five similar spots on 
each side : the abdominal point reaches only the insertion of the inter- 
mediate feet (0. inmrnutw, Am. & Serv.). Long, 25-30 mill. 

Var. b. :-Large ; h d  with antennae deep blnck ; pronotnm orange, 
with the anterior margin deep black : scutellnm orange, immaculate : 
hemelytra orange with a median fnscons spot : wings ffncons : margin 
of abdomen variegated with orange and b h k  : feet deep black (C. 
aurantiue, Fabr.). Long, 25-30 mill. 

Var. c. :-Scntellnm, hemelytra and pectus immaculate. Ceylon. 
Reported from Corea, Japan, Java, Sumatra, Borneo, Sbm,  M a b  

ca, Singapore, Tenasserim, Ceylon, Madras, Bombay, Bengal, Pondicher- 
ry, Silhat, Asaaa  The Indian Museum has specimens from Tenasserim, 
h a m ,  Sikkim, Calcutb, Karachi, Malabar. Varies in colonr from a 
sordid yellow, to orange and a bright maroon red, with and without t h e  
black ~pote. 

II.-A General TheMem on the Difermtial Equatbne of Trajectories. 
-By A s u ~ o s ~  MUKHOPADHYAY, M. A., F. R. A. S., I?. R. S. E. 

[Received November 17th ;-Bend December 7th, 1887.1 

CONTENTB. 

FJ. 1. Introdnotion. 
5. 2. Statement and demonstration of the theorem. 
5. 3. Application of the theorem to Yainardi's problem. 
5. 4. Other appliaations of the theorem. 
5. 6. Borne applications of Conjugate Fnnotionr. 

5. 1. Introduction. 
I n  a paper on " The Differential Equation of a Trajectory," which 

-8 read a t  the last May meeting of the Society, (Journal, 1887, Vol. 
LVI, Part. 11, pp. 117-120 ; Proceedinge, 1887, p. 151), I pointed out 
that Mainardi's complicated solution (reproduced by Boole) of the  pro- 
blem of dotermining the oblique trajectory of a system of confocal 
ellipses, was equivalent to a pair of remarkably simple equations which 
dmi t ted  of an interesting geometrical interpretation. BelievinR, 1 
firmly did, that every simple mathematical result could be established 
by a correspondingly Silnple pX'OCess, I naturally thought i t  worth while 
to re-eramine the whole qnestion, to see if the very artificial procem of 



Maimdi, by no means lese aomplicated than his read4 oonld be materi- 
ally simplified. I was, thua, led to the following very general theorem, 
which it ia my object in the preeent paper to eetablieh and illnstmb, 
and, which shews that whenever the coordinates of any point on a curve 
can be expremed by means of a single variable parameter, the coordinates 
of the companding point on the trajectory may be similarly expreesed ; 
and, ae an immediate corollary to my theorem, I have pointed out the 
relation which connecta it with the theory. of Conjugate Functione.* 

5. 2. Thewem. 
?h80~e~&--If the coordinates of any point on a curve are expreseed 

by meane of a variable parameter 8, by the two equations 
a = f *  (8, a), 
Y =f9 (0, b) ,  

where a and b are two arbitrary constante ; and, i f  we seek the oblique 
frajedory of the syetem of curvee obtained by varying a and b, subject 
to any condition which can be analytically represented by meam of a 
parameter +, as equivalent to the system 

a = F1 ($, h), 
b = F9 (A h), 

where h ie a known constant ; the coordinates of the corresponding point 
on the trajectory are given by the eyetern 

Y = f 9  (4 F* (* h)). 
where $ ie given as a funation of 0 by the differential equation 

dJ, n L  --- 
dB-N-nM 

where n=tan a, 
a being the angle of intersection of the curve and the trajectory, and 

To eetablish this theorem, let ne first fix the ideas by confining our 
attention to one definite member of the given family of curves s s  well as 
to one of the trajectories ; then it is clear that the common point of inter- 
eection of the curve and the trajectory, may be arbitrarily regarded as a 

+ For a fall analy8~ of thin paper, see the Proceedings for 1887, pp. 250.251, 
10 



point, either on the one, or on the other; and, from each point of view, 
the coordinates satisfy two entirely different equations, thongh their 
actual values are the same in both cases; hence, if the coordinates of the 
point, regarded as a point on the curve, be furnished by the system 

............ =f, (8, a), (1) 

............ Y = f a  (6, b), (2) 
and the trajectory is obtained by varying a and b subject to the limi- 
tations 

............ a= FI ($, h), (3) ............ b = Fa ($, h), (4) 
the coordinates of the corresponding point on t l ~ e  trajectory must be 
obtained by substituting in (1) and (2) the values of a and b from (3) 
and (4), viz, we have 

............ x = A  (a, F,  (* h) ] ( 5 )  

Y=W (B, F. (h h)) ............ (6) 

In the next place, we have to determine $ as a function of B, and t h k  ie 
easily obtained from the oondition that the trajectory intersects the curve 
a t  a constant angle a. Now, it is well-known that 

are the trigonometrical tangents of the anglee which the fsngenta to the  
curve and to the trajectory, a t  their common point of intersection, make 
with the axis of a ; hence, if n = tan a, we have 

~ d y - d y  
ax dX 

d y  d X  ax d Y  - --- - 
- do dB do dB ............ - da dX dy dY' (7) 

- - + - -  
& d B  & d e  

Remembering that in differentiating X and Y with respect to 8, we mnst 
regard B as a function of +, but not so in the case of a and y, we have 

d X  dfl dfl 9 -=--+- 
dB de d$ do' 

d p = d f , + d f a  
d6 de d+ dB' 
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which lead to the values 

df '+d* 1% %+% df9  ( (  de .do  d$ d B d $  
Hence, putting 

I 
d a .=(A) + (" : ............ (8) 

we have finally, from (7), the equation 

which i exactly the theorem enunciated above. 
It may not be altogether unprofitable to note that the trajectory is 

determined by two conditions, via., in the first place, we have to vary 
the constants in a definite manner ; and, in the second place, the trajectory 
ie to intersect the curve a t  ~ ' ~ i v e n  angle ; the first of these conditions 
leads to the actual values of the coordinates of any point on the trajec- 
tory, furnished by (5) and (6), while the second condition determines 
the relation between 19 and $ which enter into the values of those coor- 
dinatea. 

5. 3. Application to Maiuardi'e Problem. 
Example I.-In order to test the power and generality of this 

theorem, we shall apply. it to solve Mainardi's problem of determining 
the oblique trajectory of a system of confocal ellipses. The primitive 
ellipse being 

we get the confocal system by varying a and b subject to the condition 

a= - = ha. ............ ( 13) 
Tho coordinates of any point on tho ellipse arc given by 
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while the relation between a and b given in (13), i equivalent to 
a= h cosh $, 
b = h sinh JI, 

so that, the coordinates of any point on the trajectory are given by 
X= h cos 8 cosh $, ............ (14) 
Y = h s i n B s i n h + .  ......... (15) 

Again, to determine the relation between 8 and +, we have 
f ,=hcos8cosh$,  
f , = h  sin 8 sinh $, 

whioh lead to the system 

5 = - h sin e coah +, 
de 

h cos 8 sinh 9, 

h cos 8 sinh +, 
5 = h sin 6 cosh +, 
4 

and, these give 
L = ha (sins 0 coeh9 ++COBS 8 sinha $1, 
M=O, 
N = ha (sing 0 cosha + + cosg 8 s inP  JI), 

so that, the differential equation (11) becomes 

dJI - = n  
dB 

whence, rL = 11. (A+@), 
where A is the constant of integration. Substituting in (14) and (15), 
we see finally that the ooordinates of any point on the oblique trajectory 
of a system of confocal ellipses, are given by 

X = h  cos 8cosh n (A+@, 
Y = h s i n  8 s i n h n  (A+@, 

which is exactly the system of equations to which Maimrdi'a result war 
~ednced in my former paper, and geometrioally interpreted there. 

5. 4. 0 t h  applications of the l'hwrern. 

Example 11.-To h d  the obliqne trajectory of the system of 
confocal by perbolaa 

where a9 + /% = ha. 



The eoodinates of any point on the hyperbole are given by 
# = a  omh 8, 
y=be inh8 ,  

where a=hcoa$ ,  
b=hs in+ ,  

tao that the ooordhtee of anp point on the tmjedory are given by 
X=hooeh8cos+ ,  
Y = h ainh 8 sin +. 

To determine $ ae a fnnction of 8, we have 
f, = h O O S ~  e Gorp +, 
f, = h  sinh 8 sin +, 

whenae 

df , --=hainh8coe+, 
@ 

and, therefore, 

L= hs ( s h h s 8  c o ~ s $ + m s h ~  8 sins$) 

M = O  
I= - hs ( a i o h ~ 8  oass$+aashs8 sins$) 

The d5erential equation (1 1) becomes 

so that $=n (A-8), 
where, of course, A is a constant diEerent from the A in the solution of 
Mainardi's problem. The ooordinatea of any point on the oblique 
trajectory of a system of confocal hyperbolae are, therefo~ae, given by 

X = h  coah 8. cos n (A-8). 
Y = h sinh 8. sin n (A- 8). 

If we put  
0 8=A-- A n =  -p, 
n' 

theee equations may be writ'ten 
1 

X=r hcos$.cosh;(p++), 

1 Y = - h sin 9, sinh - (p+9) ,  
n 
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which system is slightly different from what has been obtained above RB 

the solution of Mainardi's problem ; but the equations are obviously 
capable of a geometrical interpretation closely analogone to what is given 
in my former paper. 

If we had to obtain by the ordinary method the oblique trajeotory 
of a system of confocal hyperbob, we should have to eliminate a and b 
from the equations 

The reenlt may be expressed in the form 

( ( N - Y ) + ( x - ~ Y )  P) ((x+ n y ) + ( ~ + ~ ) p )  
= ha (n+p) (1 +np). 

But, it is surely no agreeable task to have to find the actual equation 
the trajectory by i n t e p t i u g  this differential equation. 

Bssuming the expressions for the coordinates of any point on the 
oblique trajectory of a system of confocal ellipses, it is eaey to write 
down the expressions for the coordinates of any point on the oblique 
trajectory of a syetem of o o n f o d  hyperbolas. Comider the point of 
intersection of an ellipse and its trajectoly, and draw through this point 
the confocal hyperbole; then, since the ellipse end hyperbola cot each 
other orthogonally, the trajectory, which intersects the ellipse a t  an 

angle a, will intersect the hyperbola a t  an angle (i + a), in both uw 

measuring the angle of interneckion in the same sense ; the trajectory, 
therefore, is also the-oblique trajectory of the confocal byperboks (at an 

m 
angle $ a), and the coordinates of any point on it, aa such, will, 

I 
therifore, be obtained by writing for n ( = tan a), - - (= tan [: + a]) 

n 

Example 111.-To find the oblique trajectory of a system of p-- 
boles which have a common principal axis and which touch each other a t  
tbeir common vertex, and, the equations of which are, rtcwrdingly, 
obtained by varying a in 

y9 = 4ax. 
The coordinates of any point on the curve are given by 

s = a tang 8, 
y = 2u La11 8. 



Bs the two constante of the general theorem are here equal, the coordi- 
nates of any point on the trajectory are given by 

X = + tans8 
Y = 2 + t a n 8 .  

To determine + as a function of 6, we have 
j, = + tan' 8 
f2=2qtcrn6,  

which give 

%= 2 +  tan e s m ~  e, 
dB 

df, - -- - tans 8 
d JI 
df 9 -= 2 tan 8, 
& 

so that we have 
~ = 4 p  ~ e ~ e e  

M = 2 + t a n  e ~ e c S 8  (2+tenP 8) 
N= - 2 +  ta~lsesec'e 

and the differential equation for + hecomes 

3 = ,- 2n + sec4 8 
d8 tane(%+tane+ntanD8) '  

Thh may be written 

which, by putting ten 8 = z, redncea to  

Integrating, ws have 

-log z-+  log (2n+z+nzs), 
which gives 



8Q A. Mnkhopadhyay-Diferenticrl Equutionr of !lbajffitmieo. [No. 1, 

This holds so long aa 879 L 1, or, if a be the angle of the trajectory 
1 
I .  t a n a L -  

'2 4 2 '  
If tan a be greater than this value, the corresponding d n e  of + will be 
still more complex, but may eseily be found. In the particular csse 
where 

1 
tens=- 

2 J2' 
the diBerential equation for 1,4 redncee to 

Integrsting and snbatitnting for s, we have 
- 3  4 2  

+ t a n 8  (tend+ ,/2)=etsn8+@. 
If the orthogonal trajectory be required, the expremion for 1,4 admita 

of considerable simplification, for, then we have n = ao , and the differen- 
tial equation for I,4 becomes 

which on integration leads to 

A 
Or, $ 2  ( I + #  zs)S=A, 
which, by putting z = ten 8, reduces to 

The coordinatee, therefore, of any p&t on the trajectory are given by 

xs = @ tan48= 2A' tans 8 
2+tans8' 

YP=*s tanPo= 
8x8 

2 +tang 8' 
which easily shew that the trajeotory is the ellipse 

yq + 219 = 4x8. 
Example fV.-To obtain the obliqne trajectory of a pencil of 

coplanar mys radiating from a point, and whom equation is, therefore, 
obtained by varying a in 

y = m .  
Firat Method. 
The coordinata of any point on the line are given by 

y=&,  
a = 8, 



eo that the coo-tee of any point on the frajsoboy are 
X = 8, 
Y = $8, 

where, fo defermine $ es a function of 8, we heve 
f ,  = 8, 
f a = @ ,  

which fumieh the system 

and by virtue of these, we L v e  
L=l++', 
M = 8 $ ,  
N= - d ,  

whence, the differential equation for $ ia *- n(l+PCp) 
a - 1 4 = - 8 - d +  

which gives 
l + n $  -- d$ = de 
I++' -"V' 

Integrating, we get 
8 

tan-' J + ;  I o g ( I + p ) = - n l o g  A' - 

which easily reduces to 

A - l- ten-' $ 
8 = -  r) 

J F p  " 
Hence, finally, the coordinates of any point on the trajectory are given by 

It is not di&cnlt to ehew that these value8 lead to s well-known mult ; 
for we heve 

Y 
5=9 

1 - - h"$ 
(x~+Ys)* = A  e w and 

11 
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Transforming to polar ooordimtes, by putting 
X = r ~ ~ ~ $ , Y = r s i n $ ,  

we have 
ten$=+ 

1 - - tan-' + 
r = A e  n 

9 

whence, 
9 - - 
n r = A e  , 

which is the logarithmic spiral. 
Second method. 
We might also have pweeded ae followe, vk., putting a= tan fl, 

the coordinates of any point on the line are given by 
r = e e w s f l ,  
y = e8 ein fl. 

The coordinates of any point on the trajectory are, thewfore, given by 
x=eecos  +, 
S = ee sin +. 

To determine 9 aa a function of 8, we have 

fl =eg +, 
f, = ee sin +, 

whence, we have the system 

8 L e  Bin*, 
de 

df,= a+ -ee gin*, 

df, = e' cos +, 
dlL 

which hrniah ne with the valies 
~ = e 2 8 ,  M=O, ~ = e - 2 8 .  

The differential equation for * becomes 

whence $ = n  (A-8). 
The coordinates of any point on the trajectory are, consequently, given by 

X = e8 COB %(A - 81, 
Y = & s ~ ,  .(A-el, 



and it is not difficult to shew that these values belong to the logarith- 
mic sph l .  

m p l e  V.-To find the oblique trajectory of e system of circles 
which touch a given straight line at  a given point, end whom equation 
h, therefore, obtained by varying T in 

d+ys=Zm. 
The ooordinatee of any point on the circle are given by 

=r (I+CW e), 
y = T sin 9, 

so that, the coordimtea of m y  point on the trajectory are given by 
X = J I  (l+cos d), 
Y = J, sin 8. 

To determine J, as a fnnotion of 8, we have 

fl =$ (l+cos 01, 
f, = J, sin 9, 

which lead to the system 

dfi = sin e, 
d* 

whencc, we have 
L=JIS 
M =  -JI sin 0 
N= JI (l+cos 8). 

The differential equation for JI reduces to 

dJI- S 
de- l+cos 9+n sin 8' 

Writing n = tcm a, where a is the angle of the trajectory, we have 

dJI = sin a d (9-a) 
JI cos a+cos (9 -a)' 

Integrating, we have at once 
a 9-a 

coa + sin - tan - 
$ log ji = log 

2 2 
a a 8 - a '  

cos - - sin fZ; ten - 
2 2 
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whence 

M S  (; - a) 
+ = A  

8 
Oos I 

The equations 
8 

X=$ ( l + ~  8)=2 $ cod'- 2 

which give the ooordinatee of any point on the trajectory, therefore, 
become 

Since 

x s + Y a = r M o c ~ ~ ~  a-- ( 3 
it ie easily shewn that the trajeotory is the oircle 

d+ys=  2A ( r  cos a+y  sin a). 

Example TI.-To find the oblique trejectory of a system of para- 
bolas which have a oommon foom and principal exb, end whoae equation 
is, therefore, obtained by varying m, in 

f=h (x+m). 

Putting m = as, 
any point on the onrve ia eeen to be given by 

@=@-a'$ 
y = 2a8. 

The ooordinates of any point on the t m j d *  are, therefore, given by 
x,e-$3 
Y = 2 8 $ ,  

where + to be determined as a function of 8 from the system 
f l  =&-$a 
f.=W, 

so that we have 



and these valnee ehew that 
L = 4  (C+*S) 
M = O  
Nm -4 (6'+#'). 

The differential equation for $, consequently, becomes 

whence 
J) = n  (A-8). 

Henm, finally, the ooordinetes of any point on the trajecto ry are given by 
X = B - d  (A-8)s. 
Y r % d ( h - e ) .  

8inm X and Y are two quadmfio f n ~ t i o n e  of the parameter 8, it is clear 
thet the trejeotory maat be a oonio ; in k t ,  the aatael equation ie 

a 
(1tns)' (.'+$)= ((nt-l).+2~a~-~-entu) , 

which m y  be thrown into the form 
a 

( & ~ - ( 3 - 1 ) ~ )  = ~ B U  ( n s ~ - ( n s - l ) s -  eny) ,  

* h t b s t h - m s e l e , a n d , i f * = t e n 4 t h e p o l s r  
equation ie 

J;. sin (.+;)=A - 
Example =.-To find the oblique frajeotory of the system of 

m e e  obtained by varying b in the equation 
@siny=ab.  s 

The coordinatee of any point on ths curve are given by - 
==log a d @ + b s  

The coordinates of any point on the trajectory are, therefore, given by 
~ = l o g a J m  

To determine + aa a function of 8, we have 
X=log a + +  log (6'+sS), 

fs = inn- 1 + 
3 

which give the values 
8 %=- ae ~ t p  
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whence 
L=1,  M=O, N= -1, 

and the differential equation for + is 
d+ -- dB - -" 

which gives 
$=n(A-8). 

The coordinates of any point on the trajectory are, therefore, given by 
X=log a y /P+d  (A-0)s 

I t  can easily be shewn £ram this system that the sotnal equation of the 
trajectory is 

e9 (sin y +n coe Y) = aAn, 
or, if a be the angle of the trajectory, t h i ~  becomes 

e8 sin (y + a) = d sin a. 
9. 5. Cor$qate Functions. 

I t  will be remarked that in some of the examples given above, the 
integration of the differential equation for 1)1 wae materially facilitated 
whenever we found 

M=O, L = t N .  
It is, therefore, a matter of importance to disoover under whab aircum- 
stances this may be expected to happen. 

Theorem.-The coordinates of any point on a uurve being given by 
o=f1 (6, a), 
Y = fa  (8, b),  

and, the coordinates of the oomsponding point on the trajectory by 

x =f1(8, F, (h h) ), 
Y=fs  ( 4  FS (+, h)], 

if we have 
$ = f i  (A+8), 

and 
&f , dfl dfl+ 5 

de a+ dB a+ 
to prove that fl and fa muat be conjugate functions of t,h and 8. 



To eatebliah this, we see that the conditions given, &., 
+=?a  (X+d), M=O, 

reduce the differential equation 
nL dJr - -- 

de N - n M  
to the condition 

L = N. 
Now, since M = 0, 
we have 

Substituting in the value for N, we get 

and, since 
we must have 

dfi - 9% 
d+ - de' 

Therefore 

whence 

The two equations marked (16) and (17) make i t  manifest that f, and f, 
must be conjugate functions of $I and 8. 

In Mainardi's problem, which is the first example given above, we 
have + = 70 (x+e), M= 0, 
so that the quaintities 

h cos 8 cosh +, h sin 8 sinh JI 

are conjugate functions of $I and 8 ; hence, we infer from a well-known 
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property of these functions that the two ourves 
oosxcosh y = a  
s in ra inh  y = b  

intersect orthogonally a t  every common point of infersection. 
It may similarly be shewn that if we have 

the functions f, and f, are conjugate with respect to 8 and $; for the 
above investigation remaim unaltered, except in that we have 

L= -N, 
so that (16) becomes 

and we have 

whence 

and, by virtue of (18) and (19), i t  is agmin manifest that f, and f, are 
two conjugate functione of 8 and 9. Consequently, as in the eeoand 
exmmple given above, we have 

+ =n (A-6), M=0,  

the qnantitiee 
h cosh 8 cos +, h sinh 8 sin + 

mre two conjugate functione of 8 and +, and, the cnrvee 
cosh 1 con y = a 
sinh m sin y = b 

are orthogonal trajec%es of each other. 
Again, it is an elementary prinoiple ir the theory of conjugate 

functions that if 9 and + mre any two conjugate functione of x and y ; 
and if t, T,I are any two other conjugate functions of x and y : then, by 
putting 4 and T,I instead of o and y in the values of 9 and +, we get two 
new conjugate functions of x and y. But, we have found above two 
pairs of auch functions, &., 

9 = sin x sinh y 
+ = cos e cosh y I 
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Hence we have the two new conjugate functions 

sin f cosh x coe y ) ainh (sinh x sin y , I 
wxl (coahxcos y] cosh (s inha sin I J ] .  

We have, therefore, the theorem that the two transcendental cnrvos 

Bin {cosh a COB Y] sinh fs inh a sin y ]  =a 

cos ( coah a coa y) cosh (ainh a sin y ] = b 

are orthogonal trajectories of eaah other. I n  the same manner, it may 
be shewn that the quantities which furnish the coordinates of any poiut 
on the trajectory in terms of 8 and 9, in the second method of establish- 
ing Example IV, as well as in Examples VI and VII, are conjugate 
fnnctions. 

We shall now give some examples in which the properties of conju- 
geh fanctions will materially simplify the calcnlation. 

Example =.-Consider the tricircnlar sextic 

( ~ + y a ) ( ~ + y Q + k a ) a = a a  (9 ( z '+ya-  ka)a+ya ( z ~ + y Q + k a ) ~ ) ,  

and suppose that its oblique trajectory is required when a is ~nudo to 
vary. Writing 

as = 1 + bs, 
the equation may essily be thrown into the form 

z' (zs + ye+ ka) ' = an2 (%a + y' - lip) + bQy9 ( z Q +y~+kg)', 
whence i t  can be shewn without mnch difficulty that Ll~o cool.cliu;~torr of 
any point on tho sextic curve are given by the system 

and we seek the oblique trajectory, when a and b are d o  to vary 
subject to the conditions 

a = cosh g, 
b = sinh +. 

The coordinates of any point on the trajectory are given by 
Xs cash g - cos 6 sinh9 + -= 
kg cosh g + cos 6' sinha g +sinas 

YQ cosh - e sins B -- .- - .- - 
kg - cosh g + cos 8' sinhs ++ sins B 

To determine 9 as a function of 8, we havo 
x=fi, Y=fai  

12 



and then by actually calculating the values of 

we can shew that 
L+N=O, M=0,  

whence the differential equation for + becomes 

and + = n  (A-8). 
But, from the theorem we have established et the beginning of thb 

section, we know that the same conclusions may be legitimately drawn 
without direct calcnlation, if we can prove f, and f, &be two con&@ 
functions, and we proceed to do so. Now we know thnt it 

the two conjugate functions A and B are given by the system 
As sins 8 
@=- 

cash g - cos 8 
As+BS= 

cosh + + cos 8' 
whence it follows that 

cosh tp - cos 8 A' '= 
sins 8 

cosh++cos& ainhs++sin98 
cosh 9 - cos 8 sinhs g BS - . .. - cosh $ + COB 8' sinhs ~l + sins 8' 

But these are the quantities which when multiplied by ka reproduce the  
sqnarea of what we have called f, and f, above, which wee to be proved. 
Eence we finally infer that the coordinates of any point on the eextio 

may be represented by the equations 
$ a-CO8 8 bs --- -- 
kg- ~ + C O B  8' bP+sins 8' 
~ - a - c o s O  sins8 
ks- a + w s  8' bs+einr 8' 

where as- bP= 1. 
and, accordingly, the mordinstea of any point on its oblique trajectory 
are fnrniahed by the system 

X9 - cosh n(A - 8) - COR 8 ainhg n(A - 6) -- 
ks cosh n(h - 8) + cos 8' sinhQ n(A - 8) + sing 8' . ~ 

F cosh n(A - 8) - cos e - -- sing 8 
coeh n(A -.8) + cos 8' sinha n(A - 8) + sin' 8' 



m p l e  =-Take, again, the onrve 

and suppose that ita oblique trajectory is required, when a end b are 
made to vary snbjeot to the condition 

a*-bg= ha. 
The coordinates of any point on the curve may be written 

a 00s 8 
2 =  

a' COBS 8+ bP sins 0' 
b e i n 8  

' a* was 8+ bs sin# 8' 
and we have also 

a = h oosh + 
b = h s i n h + .  

The coordinates of any point on the trajeotory am, therefore, given by 

X =  cos 8 m h  + 
h (co3 8 cosha ~l +sins 8 sinha $) 

- - 2 cos 8 cosh J, 

h (oosh 29 + coa 28) 
sin 8 sinh + Y= 

h (mas 0 coshs ++ s i d  8 sinha 9 )  

- 2 sin 8 sinh + 
- h (cosh B+ +coe 28)' 

To determine + ae a function of 8, we have 
f = = X ,  f , = Y .  

But f, and f, are two conjugate functions ; for we know that if y e  
separate the real and imaginary parts of 

sec (cr+d-l /I) = A + J ~  B, 
we have 

A =  2 cos a cosh /3 
C O S ~  2P + cos 2a 

2 sin a sinh /3 B= 
cosh 2/3+ COB 2a' 

Hence, by the theorem of this section, we have 
L+N=O, M = 0 ,  

and the differenlial equation f i r  + bemmee 

5- 
d e -  - %  

whence + =%(A-8).  
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We ace, therefore, finally that the coordinates of any point on the 
oblique trajectory of the bicircular qnartio 

which i~ obviously the inverse of an ellipse, may be represented by the 
system 

2 COA 6 ~0f ih  11(A - 6) 
X =  

h ( cosh 2n(X - 6) + cos 29 1 
2 sin 9 sinh n(A - 9) 

Y= 
h (cosh 2n(A - 6) + cos 29) 

when a and b vary snbject to the relation 
hs= as- bQ. 

Example X.-Again, if we seek the oblique trajectory of the 
transcendental curve 

when a and b vary snbject to the condition 
as - 6% = ha, 

we see that the  coordinate^ of any point on the curve are given by tho 
system 

as+ b* 
2e2" = - - 

As 20. 

a 
cot y = - ban 0. 

b 

a = h cosh g, 
b = h sinh a. . . 

the coordinates of any point on the trajectory are given by 
cosh 2g - cos 29 X = log ------------- 

2 
oot Y = coth g tan 9. 

To determine JI as a function of 6, we notice that the quantities 
f, = + log 2 (cosh 'LJ .  - cos 29) - log P 
f, = cot-' (coth g tan 6) 

are two conjugate fnnctions, being in fact exactly the two quantities 
which we obtain in separating the real and imaginary parts of 

log sin ( 9 + d X  g)  
Hence, by the theorem of this section, we have 

L+N=O, M=0, 



and, ss before, 
+=n(X-6). 

Therefore, we finally infer that the coordinates of any point on the 
oblique trajectory of the curve 

when a and b vary subject to the relation 
a s - P =  h5 

are given by tihe system 
2eZ8 = cosh 2n(X - 6) - COS 20. 

tan y=tanh  n(X-6). cot 6. 
Fnrm the theorem established in this seotion, it is again evident 

that, if fi (0, $1, fe ( 4  $1 
be any two conjugate functions of 6 a ~ d  +, and the equation of a cnrve 
be obtained by eliminating 6 from the system 

35 = f 1  (6, a) 
Y = f a  (6, b), 

the eqnation of the obliqne trajectory of this cnrve when a is made to 
vary is obtained by eliminating 0 from the system 

X = f 1  (0, ncn-e,] 

Y = f9 [6, %(A- 0)). 

Similarly, if the eqnation of a curve is obtained by eliminating $ from 
the system 

x = f i  (a, $), 
Y =f9 (a, $)Y 

the eqnation of the obliqne trajectory of this cnrve when a is made to 
vary is obtained by eliminating $ from the system 

X = f 1  ( n ~ t * ) ,  $) 

Again as from the well known formula for expanding 

f ( 9 t 4 - 1 9 )  
and separating ita real and imaginary parts, via., 

'C 

we a n  determine a t  pleasure an infinite number of pairs of conjnpte 
fnnctiom, i t  is clear that we may obtain without any di5cnlly an infinite 
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number of curves whose oblique trajedories may be determined with 
erne by the theorems and methode of this paper ; but i t  is needless to 
multiply inehncea, m the examples given above will, it is hoped, amply 
illustrate these observations. 

Additionul Note on &faiua~d6'8 Probhm. 
Since the above paper was r d ,  I have been informed by Prof. 

Booth that Prof. Michael Robe*, in hie Lecturer on Differential Equm- 
tions delivered a t  the University of Dublin, need to solve Mairmrdi's 
problem by the help of elliptic coordinates; I have not the opportnnity 
of examining the solution arrived at by Prof. Roberta (as I believe it 
has never been published), but I give below the resulta I have obtained 
by meens of the ooordinstee wggesbed. 

If a be the semi-axis-major of the primitive conic+ and h hslt the 
distance between its foci, ita equation is 

and any member of the oonfooal family ie obtained by varying a; eo 
that, if A, p be the elliptic ooordinatee of any point P on the trajmtory, 
they are determined from the system 

&., X is the semi-axis-major of the ellipse, and p the semi-axistrans- 
verse of the hyperbola through P wnfocal to the primitive one ; hence, . - 

solviua between these equatione, we have 

Taking the logarithmic dihrentisl, we EW that the element of arc of 
any c&ve through P 

As - I.1' A' - ps 
der=daP+aya=Arp as--- aps. 

p4 - hs 
Hence, if dul, dep be the elements of an: of the confocal ellipse and 
hyperbola whom semiaxes are & p, and which intersect orthogonally at 
P, we have, for the ellipse regarding A aa constant, 



and, for the hyperbole regarding p as constant, 

Now, if a be the angle of the trajectory, vie., the angle at P between 
the trajectory and the ellipse (A), we have clearly 

Hence 

- 
log ( A + ~ A S -  ha) = - n m -' E+k, 

which is, accordingly, the equation of the trajectory in elliptio ooordi- 
natea. It will be remarked that, though the application of elliptio 
coordiIubte8 remove8 the difficnltiw of integration, the m n l t  is not 
obtained in an appreciably simpler form ; and, besides, the method ia 
not one of general epplication, as it requires a knowledge of the elements 
of arc, ae well of the given curve ae of its orthogonal trajectory; the 
methoda and theoreme of this paper, however, e f feotdy  remove these 
disadvantages. 

I t  may uaefnlly be noted that if we nee the inverse hyperbolio 
. - 

functions, the integral of 
a dc( 

=*=O JN)-# 
may be written 

and thia at once ehewa that if we have 
A =  h cosh 8, 

where 8 ia a variable parameter, we must have 
1 

p = h cos - ( k -  8). 
n 

In this form it ia not d i t f id t  to identify our solution with Sdainardi's 
rewlt, &., 
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where M eatisfies the quadratic 
(d$ys+he) M=x(M1+h#). 

For since 

we have 
$+ ya+ ha= As+#, 

whence the quadratic for M becomes * M (Aa+pa) =x C M p t  ha), 

which may be written 

Ma-h (a+;) M+hQ=O, 

the roots of which are 
hp hA . - 

1L 
Taking for the present 

hr M=- 
A ' 

we have MI = 19, 
M h9 -=-  

M' 
The equation of the tmjectory, therofore, on substituting these valoea, 
becomes - 

1- J1-; 

- 2% tan-' J5 + log - = c. 
i +  J i - g  

Putting 
h = p sec 0, 
C = 2np, 

where p is a new constant, this becomes 
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h = - ( e n ( ? + # + e - n ( ~ + ~  
2 

= h cosh n ( p + 9 ) .  
1 

We have, therefore, the aystem 
A =  h cosh n(p++) 
p = h c o a + .  

If we put 
"(P t 9)  = e, 

this is equivalent to the system obtained above, &., 
A =  hcosh9 

1 
p = h  WE - ( a - p n ) .  

n 
If we had used for M the value 

P ' 
we should have to put 

Mx = A*, 
M h* -=- 
z /Lap 

which shews that A, p wonld be internhanged in the equation of the 
trajectory, viz., that wonld give the system 

A.= h COB 0, 

and i t  is important to notice that this second q s t m  does not admit of 
being derived from the difmential equation in elliptic coordinates, 

dX 4 
J ~ q h p  = J-' 

For the above system is the aolution of the differential equation 
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which is different from the one given above, ak., thb leede to the 
primitive 

eo that, if 
A=th cm9, 

we muat have 
~ = h  odsh Mpt*). 

We see, then, that, because M is given by a quadretic, Wrinnrdi's result 
ia really equivalent to two, mn., we have the two eysteme 

X = h coeh n(p+$) 
p=hcoe+.  
h=hcoe+  

I 
C C = ~  -h n(p+9) i 

and theee two aystema are the solutions of the two diatinct differential 
eqnatione 

dA d~ 
.,/=8'*2-* 

d A - 4 
n -- ,/hs - A* .,/makr' 

If, now, we consider for a moment these two differential equations, we 
nee that the first belongs to the trajectory which intemecta the mnfocal 
ellipses at  an angle a (where n = tan a), while the other belongs to the 

trajectory which intemecta the mnfocale at  an angle (i -a), .in- 

1 - = tan (; - a). 
n 

But, since the confocal hyperbolas intersect the ellipses orthogonally, it 
follows a t  once that the second differential equation belongs to the 
trajectory which intemcte the confocal hyperbolas at an angle (r- a), 
in both cases meaanring tbe angle in the same s e w  ; h o e ,  the solution 

which leade to the eystem 
A = h cosh n(p+$) 
* = A  cos 9 

is relevant, while the value 

which furnishes the other aystem 
A=hcos$ 
p=hcosh re(p++) 



is irrelevezlt. We conclude, therefore, that, of the two solutions to 
which Mainsrdi's reeult is really equivalent, only one is relevant ; the 
other being wholly extraneous, as belonging to the oblique tmjeotory of 
the orthogod system of c o n f d  hyperbolae;+ and, i t  is eaay to die- 
miminete which of the two solutions given by the quadratio 

(a9+ya+IJI)M=sc (Ma+ ha) 
lea& to the relevant solution; for we have seen that the mlnbion in 
point ia furnished by 

Y=!Y. 
A '  

now it is evident geometridly that 
A 7 h 7 r ,  

which shews st onoe thet 
hp - L - .  M 

I * ,  
i t  followe, therefore, that the smaller of the two roots of the quadratio 
in l€ is the proper value. We come to the oonclneion, therefore, that in 
Mainardi's system - - I -  J1-g 

-a tan-1J-$- 1+1* * - 
JZ-" @ 

(d+y'+ha) M= r(Ma+ha), 
the smaller mt of the quadratic in Y g i v e s  the oblique trrrjeotoq of the 
-tern of confocal e l l i p s ,  while the greater root fnrniehee the oblique 
hjecfory of the system of confocal hyperbolae. I am not aware that 
the real character of the two solntions to which Mainardi'a result ia 
equivalent hae been before dietinpished as above. 

Lastly, i t  is snfficiently obvious that the values of A, p given by 
either of the above syete& may be geometrically represented by a 
conetmction closely analogone to what is given in my former paper 
mentioned at  the beginning of this memoir. 

10th D m b e r  1887. 

~~ of a single solution molving itmlf into bwo, are by no meom rare ; 
for example, in the cane of the oonio 

a#+2hry+b~+2go+2~+c=O, 
thin equation i e  really eqnident to the two 

by- - ( h o + f l + + / ( h l - a b ) 2 + 2 ( h / - b g ) m + ( f - b ~ )  

b y = - - ( h o + f l - d ( h * - d ) . . + z ( y - b g ) l l + V - b c )  
Bnt the preaent oesa in diatingukheble horn the w e  of the oonio, insamnoh aa we 
have here one of the m l u t i o ~  irrelevant, whfle, in the oase of the aonio, both the 
solatione am relevant, the compound nolation being reproduoed by multiplying 
tugether the rerolved solntione. 
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111.-On Poisson's Integral. 
By Asu~osa MUKHOPADHYAY, M. A., F. R. A. S., F. R. 9. E. 

[ h i v e d  January 16th ;--Read February lat, 1888.1 

5. 1. Introdnction. 
5. 2. Transformations of the integral. 
5. 3. Bymbolic valne for r. 
5. 4. Geometric interpretation. 

§. 1 .  Introdtcction. 
The definite integral 

h w  been often discnssed by mathematici~ns ; it seems to have beon fire* 
considered by Poisson in his memoir Suite du Memoire SUT leg Integrales 
Definies published in the Journal de 1'Ecok Polytechnipue (1815), t .  X, 
Cah. XVII, p. 614. Poisson first attacks the more general integral 

sinp x dx 
e........... (2) - 2a cos x + az)n 

Differentiating with regard to a, and integrating by parts, he obtains 
the differential equation 

which is satisfied by the valne of the definite integral in question. 1La 
an integrable case of this equation, Poiwon makes the coefficient of y 
nngatory, by putting p = 2n ; so that the integral (2) assumes the form 
(I), while the subsidiary differential eqn ation becomes 

dPy 2 n + l d y  -+ - -- 
dcrs a aa- O' 

the solution of which is 

y =cl+% a-%. 
Poisson next proves that by virtue of the general nature of the integrel 
erpreseion, we must have cs = 0, while, by making a = 0, it easily follows 
that 

c, = Jusin% h. 

Hence, i t  is finally shewn that 

sinZn x dx 

(1 - 2a cos x + as)" 
= i n  ... .. . ... ... (3) 
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As the value of the right hand side is well-known, calling J the value of 
the definite integral in question, it assumes the compact form 

- - 
This result holds so long as a L 1 ; when a 7 1, we a t  once infer from 
(3) that the result in (4) i to be divided by a2". 

I now propose to obtain a formula of transformation for the more 
general integral (2) ; this method haa also the advantage of shewing how 
the indefinib integral itself may be evaluated. Some other integrals 
which I have arrived at, and which are numbered (6), (7), (9), (lo), 
I have never met with before ; they are, I believe, new. 

3. 2. Transformations of the Integral. 

Consider the general indefinite integral 

sinp z dx 

a COB x +a')" 
By putting 

P =  1+aQ, 
Q = - 2a, 

t h i  reduces to 
sinP x da 

Now 
I $(P + Q 00s s)"' 

sinp a dx 

(sin i)' (cm ~r-".. 
- - 

(A + B t a d  
2 



and 

in thia laat expression, and reducing, we get - 
I =  (sin 29)P d9 

(1 - 2a oos 29 + dll+t-"' 
Hence, by putting 

-008 %+=COB TJ= -008 (R-TJ), 

2 sin 24 ti+ = - ein y dy, 
2*= -dy ,  

this w i l y  rednoea to A 

We aee, therefore, that, by the substitutions given above, the indefinite 
integral ia transformed into another in which the power of the denomi- 
nator is depressed, provided that 

n 7  + (p+l) .  
To obtain the definite integral, we have only to ascertain the new limita ; 
and it ia eaey to see that, for 

we have 

+ = o ;  
and for these valuea of 9 we get 

y-0, 
y = r .  

Hence, finally, we have the transformstion formula 

aid's dr - 1 sid' r dz? 

This result holda if a L 1 ; when a 7 1, (1 -as) muat be replaced by 
(d-1), as is d c i e n t l y  obvious from the above traneformation. Poieson 
ohanrcterized the ebove relation as a " rapport remorpuable "+; hie 
demonstration ie based on the fundemental differential equation quoted 
above, and any one who has honeetly attempted to master hie p m f  
maat confese it to be abstmee. 

In the particular case when p = %a, we get 

sinh x d3F u 
sinan re dz -*. (6) 

(1 - 2a cos x +ag)rr+l (1 - 20 COB a + as)", 
Loc. cit. p. 626. 



AS the power of the denominrtor on the right h.nd side is by one bsr 
than that on the sinister, thie obviody serves aa a formnla of reduction, 
and it a t  once follows from (4) thpt 

TG formula may be regarded se sapplernentmry to eqnation (38) in 
Bertrads Colcul., t. II, 153. Pntting n = 0 in (6),  we have the well- 
known d t  

whioh might aleo have been obtained by putting r = 0 in (7) 
Agein, if we wbstituta n = 0 in (5), we bore 

The value of the right hand side depende on the form of p If p = 2r, 
we get 

sin" x & .x (2r )  ! ... (9) iP (1 - *~)&+1 b 'I' 

We shall now give o ~ymbolic value for r, to whiob we sre w i l y  
led by the integral 

x sin a da d 
l+boeS 0 = z 

which b mleo considered by Poiseon., P o h n  hae efFeoted the evalua- 
tion of this by expanding, and integrating eaoh term separately ; the 
wbstmce of hie pioosss ia well reproduced by Berfrand (t. 11, IN). 
It ie easy to eee that thia may sleo be integrated by per% einoe 

8 a W  

= - (a tan-' (m x ) )  
a-0 
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Now consider the general integral 
-r cos 2nx dx 

u=/, 1+,a,* 
which givea 

Hence 

Again, 
1 - 1 -cos~x+cos4 x-Am. 

l+cos!= x- 

Tllerefore, the (r +l)th term of u may be written in the form 

( - 1)' /= cos 2nx m s k  a c i s ,  
0 

which a t  once leads to the symbolic relation 

d 
r-m 

n-t 

$. 4. Geometric Interpretation. 
I t  is .interesting to remark that the analytical transformation in 

Poisson's remarkable relation (5) easily admits of an elegant geometrical 
interpretation from well-known properties of the ellipse. 

Consider the semi-ell ip 
APA', of which S is a focus, 
and C the centre ; AQA'is the 
semi-circle described on A& 
as dirtmeter ; take any point 
P on the ellipse, join PS, 
draw PM a t  right angles to 
AA', meeting the circle a t  Q,  A A 
and join QC. Let the angles . . 
ASP and ACQ be represented by 8 and u, respectively; then, aa nsnal 
in the theory of elliptic motion, we have the famous relation between 
the true and eccentric anomalies, uiz., 

COB TI - e 
cos 0 = .., ... .,,... (11) -- 

1 - e  cosu' 
whence 

sin 6 = Jg .-!%!.E.- ... .., ... ... (12) 1 - e cos a' 



U . tan -. 
1 - e  2 

Taking the logarithmic difEerential, we have 

Therefore 

whence 

Again, since from (14) we have 

we hsvo from (12)' 

which is really equivalent to Poisson's tramformation; and it is clmr 
from (12) that for 0 = T, = 0, we have u = T, u = 0. T h u ~ ,  putting 

- 2a 
e =  -- 

1 + as' 

we have 

or putting u = r - z  
this may be at once written 

as the variable j~ of no oomeqnence in s definite integral. 
141 
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Another intoreding definite integral may also be obtained from the 
formula given above, viz., we have from (11) 

( 1  -@) COB u 
e+cos 9= 

1 - e cos 21, 
whence from (13) 

- 
=,/I-$. (1 - e cos u)%-' 

du. 
(e+ cos 9)n ( 1  -6) " cos" rc 

Thorefore, putting 
e = cos a, 

we have the relation 

ci9 (1 - COR a cos 19 )~ - '  = (coscc u)2" -l -- I" . o r  B 
(19. ... (15) 

(COB a+ COR 9)n S 
1V.-On the Natlcre of the Toxic Principle of the heidem-By A. 

PEDLER, F. C. S. (Lond. & Berl.), Profcseor of Clten~isty, Preni- 
hacy Collrgs, Calcutta, and C .  J. H. WAI~DEN, F. C. S. (Lond. & 
Berl.), Profeesor of Cl~emistry, Jferlieal CoZ!oElrge, Calcz~tfa. 

In  the annual report on tho Chemiccbl Examiner's Department, 
Rengal, for 1886, submitted to Government on the 18th February 1887, 
we gave a brief res~~nlk of our investigations on Bisll Kachoo, a variety 
of Amm. We pointed out that the toxic effects of Kachoo were dne to 
purely mechanical causes, and that we were unable to isolate any 
apecifio organic poisonons principle from tho tubers. I n  the prssent com- 
munication, we propose giving a detailed account of our investigations, 
together with an epitome of the most important points connected with 
the genus Arum. 

Watt* describes the Arums as a genus of herbaceous plants, with 
tnbemns corms often edible, belonging to the natural order of Amideae. 
The genus comprises some twenty species, inhabitants of Enrope, t h e  
&fedife~c%!l region, and Tropical Asia, and oxtending from Indin to 
Afghbnistan. 

Botanically, the haves are ~agi t ta te  or hastate, base of petiole 
Ped~~ncles most frequently solitary, short or long. Spathe- 

tltbe convolute : blacle when opened out ovate or ovate-lanoeolate : +& 
Ressile, ehorter than the spathe, appendix naked, frequently etalked 
and oylindricsl, mmly clavate. In@escrcence moncecions, perianth none. 
Femu2e fiwers below forming a cylindrical mass, ~eparated from t h e  

Dictionary of the Economio Prodaota of Indla. 
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male by a tuft of hair-like nentcr flowers, which blend above into the 
male condition. Stamens 3-41 : anthem sessilo, opposite or sub-opposite, 
obovoid, dehiscing by a slit towards tho apex, connective more or less 
prolonged : pollen vermiform. Ovay oblong-obtuse, l-locnlar ; stignm 
sessile: m u h  6 or many, orthotropous, erect : funiculus short: p k l a  
parietal 2-Seeriate : micropyle superior. Fruit an obovoid many-seeded 
berry- 

The following account of tho spoios found in India we have 
abstrected chiefly from Roxbnrgh's Flora India, Watt's Dictionary 
of the Economic Products of India, Dymock's Vegetable Materia Medica 
of Western India, and O1Shanghnesay's Bengal Disponeatory. 

A. cumpanulaturn, Syn. for Awpbpila2ltur campanalatus, hse a 
tnberous root, which, when peeled and cut into segments, ia sold in Bombay 
nnder the name of Madan-mash. The segments are usually threaded upon 
a string, and are about as large as those of an orange, of a reddiah brown 
colonr, shrunken and wrinkled, brittle in dry weather; the surface is 
mammillated. When soaked in water, they swell up and bewme very 
soft and friable, developing a sickly smell. The tubers contain a large 
quantity of farinaceous matter mixed, according to Baden-Powell, with 
a poknons juice which may be extracted by washing or heat. The fresh 
tubers produce intense itching of the tongue when tasted, and when nsod 
ae food they are often first boiled with tamarind leaves and paddy husks 
to remove this irritating property. Tho dried tubera-Madan-maah-have 
a mucilaginous taste, and are faintly bitter and acrid. Under cultivation 
the plant loses much of its ecridity. It is largely used as a vegetable, 
and has a reputation as a remedy for piles. I t  is also used externally in 
the form of a poultice for insect bites, and as a stimulating application. 
In Ben& the tubers are known nnder the name of 01. 

A. lyzatzcnt, Syn. for Amorp?qhaE1us lyratus. 
A. COG, Syn. for Colocaska antiquarum. This variety ia known 

in moet parte of India a8 K w ~ u .  Boxburgh describes two cultivahd 
and three wild varieties of this species ; the cultivated being Qoori 
Kaohn and h o o  or early Kachn; and the wild, Kalh, or brk-wloured 
h h n ,  found on the edges of ditches and other wet places, Char 
~ ( a h n ,  found on dry ground chiefly by iwad sides, or on dung heaps 
and among mbbisb, and Ban-Kachu in situation and form very like the 
lwt  mentioned variety. The tubers of tho cultivated varieties are used 
a food, Of the wild varieties tho lavea and foot-stalks of the dark 

k h n  are the perts chiefly oaten by the natives of Bengai ; 
the other wild varieties are rawly eaten in Bengal when better veget- 
ables are procurable. 

A. c&tung Syn. for A 1 6  cuouUata 
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A. forniccltm, Syn. for Ahxwia fortticat4 known aa Beee Knohoo 
about Calanbts-need medicinally. 

A. montana, Syn. for AZomia montana, is, accoiding to Roxbargh, 
a native of the monnteinons forests of the Northern Cimors, where its 
root is said to be employed to poison tigers. 

A. odowm, Syn. for A l w i a  &ma. 
A. rapi'form, Syn. for Alocaaia rapifomis. 
A m  indic~mn, Syn. for Alocasia ifdica, known in Benga.1 as 

Man-Kachoo. In  Bengal, i t  is much cultivated abont the hnte d 
the mtivee for ite eecnlent stems and small pendnlona bulbs or 
tubers, them being very generally eaten by people of all ranks in their 
curries ; as a medicine, i t  is stated to be uaefnl in anasarm, and also 
in piles and habitual constipation. In using the plant, the tough 
portions ehodd be rejected, and the sterns and mot-stalks boiled and 
the water thrown away, otherwise they are likely to irritate the thrart 
8na palate. 

A. ouruatwn, Syn. for Ariscx?nra ctcrvatum, is atated to have poi- 
sonous properties. In K616, the  seeds are said to be given with d t  
for colic in eheep. 

A. wsp&tum, Syn. for Arbcema euspidatum. 
A. speciosum, Syn. for Ariscema specioelcm. In  Ha&m the root is 

stated to be poisonous. In  Chumba it is applied pounded to snake biterr. 
In KblG, where the root is given to sheep for colic, the fruit is 
said to have deleterious effects on the month whon eaten by children. 

A. tort~wsum, Syn. for Ariscema tortuosum, found in Chnmba and 
also eastwerd to Nepal. The root of the plant is nmd to kill the 
w m s  which infest cattle in the rains. 

A. divakutunt, Syn. for Typhoni.u?~a diaaricatum. 
A. jagell~ornte, Syn. for Typhowium cuslpidatwm. 
A. gracile, Syn. for Typhonic~m gracile. 
A. oriaense, S p .  for Typhmium trilobatum. Tho mots when fresh 

are stated by Roxbnrgh to be exceedingly acrid, more so than A. dm- 
cunculus ar macnlatuln. The natives apply them in cafaplasams to 
diecum or bring forward scirrhons tumonrs. They also apply them 
e x t , l l y  to the bite of venomous snakes, a t  the same time giving 
internally a piece about the size of a field bean. 

A. mcrrgaretifenc?t~, Sgn. for P h o n i u m  margarefiferum. 
A. eeilzfEorum, Syn. for Sauronlatzcm ses&l$orwm. The tubers are 

large ae small potatoes, they are very acrid and poisonous, and are 
only need externslly t~ a stimulating poultice by natives. The 2oth of 
Dy mock's Materia Medica. 

A. silvaticocm, Syn. for B y n a n t h h  sikatica. Acoording to Dymoc k 
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the m ~ t r y  people use the omhed seed to cure toothache ; i t  benumbn 
the nerve; also used aa s n  external applicsbion to bruises on account 
of ita benumbing effect. The taste is intensely crcrid ; after a few seconds 
i t  censea a most painful burning of the tongue and lips, which hsBs 
for P long time, causing mnch anlivation and subeequent numbness. 
A section of the fmiQ and seed ahow the following structures from 
without inwards, let, several rows of thick-walled cells having yellow- 
ieh brown granular contenbe, 2nd, a parenchyma composed of thin- 
walled cells having no solid contents except needlo-shaped crystuls, 
3d, ~everal rows of small cells containing chlorophyll, 4th, a dolic~tu 
parenchyma, the cellu of which are loaded with very small starch 
granules, mostly round, some truncated. 

A. OMiparum, Syn. for Remueatia vivipara. 
From the brief rwme'  we have given of the Arnms found in India, 

it will be noticed that a belief in the toxic properties of certain upmiex 
appears to be pretty generally entertained. In  England, A. maculntu~tr 
is the best known species. W. Murrell, M. D.* gives an interesting 
account of this variety, from which we abstract the following :- 

" This plant," Dr. Mnrrell writes, " has several popular namee, the 
beat known being " lords and ladies," L L  cows and calves," " the parson 
in the pulpit," " wake robin," and " cuckoo-pint." In  former times 
i t  was also known as ' L  alron," " janns," " barba aron," I L  mlve's foot," 

ramp," L' starch wort," " cnckow-pintle." The word arnm is probably 
a corruption of " aron " a word of Egyptian origin. Pliny calls i t  both 
a& and arm. 

" The plant, although somewhat rare in Scotland, is common enough 
all over Englaud, and abonnds in moist hedgerows and shady woods, 
usually flowering in May. The root, washed and dried, forms the snlep 
of tho older cookery boob, and under the name of " Portland sap" WRR 

formerly nsed for adulterating arrowroot. 
" It appears to have been highly esteemed by the older writers on 

medicine : i t  was nsed both externally and internally, and was con- 
sidered invaluable in st,imnlating digestion and improving the circu. 
lation. Cnlpepper says, " a d m h m  of the powder of the dried root 
taken with twice as  mnch sugar in the form of a licking electnary, or 
the green root, doth wonderfully help those that are purey and short- 
winded, aa also those that have a cough: i t  breaketh, digesteth, and 
rid&th away phlegm from the stomsch, chest, and lungs; the milk 
wherein the root hath been boiled is effectual also for the same pnr- 
pose . . . . Taken with sheep's milk, i t  healeth the inward ulcel-s 
of the bowels : the distilled water thereof is efEectoa1 to all the purposes 

British Med. Jonm., May Ith, 1881. 
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aforesaid. A spoonfnl taken a t  a time healeth the itch : and an ounce 
or more taken at  a time for some days together doth help the rnpture." 
I t  was the active ingredient in the vaunted " Portland Powder," a 
so-called specific for gout. I t  is still occasionally sold in Paris as a 
cosmetic under the name of Poudre de Cypre. The London Pharmo- 
c o p i a  of 1788 orders a conserve in the proportion of half a pound of 
the fresh root to a pound and a half of double refined engar, beat 
together in a mortar. The dose is a drachm for adults, and i t  is a 
good form for the exhibition of the medicine." 

Regarding the employment of Arum in modern medical practice, 
there is a note by Wm. Martindale in the British Medical Journal of 
June 4th, 1881, which is worth recording. Martindale statea, " i t  
llaving been shown (Pharm. Jour. 1880, p. 849) that the active drug 
in the nostrum tonga was, in all probability, part of the stem of a 
'species of Rapkidoyhura, belonging to the natural order, Armem, the 
arnm-juice was tried by a medical friend, in a case of obstinate neural- 
gia which was relieved by tonga; but the latter to the patient was an 
expensive medicine. The succus in one drachm doses gave similar 
relief, I was informed ; furtl~er than this I have not known it tried." 

Cases in which toxic symptoms ensued after the ingestion of arnm 
leaves and tnbem are found scattered in many works on Medical Juria- 
prudence, and also in certain medical journals. 

In  Beck's Medical Jurisprudence, A. typhillum and A. tri2obatu~rr 
ala mentioned as being natives of the United States. Beck remarks 
that they are all acrid and have produced dangerous effech. Orfila* 
gave the fresh roots of A. T I U Z C ~ ~ ~ ~ U ? ? L  to dogs, and found that they died 
a t  the end of 24 to 36 hours without any other symptoms than dejection : 
after death the digestive cam1 was fonnd somewhat inflamed. Mamelt 
also investigated the physiological action of the fresh root on dogs, and 
foand that it acted aa a powerful irritant poison. Bulliard$ relatee the 
following case of three children who had eaten the leaves of A. mautdum. 
They were seized with horrible convulsions, and with two of them all 
alisistance was unavailing, as they could not be made to swallow any- 
thing. One child died a t  the expiration of twelve days, and the second 
four days later. The third child was saved with diflicnlty: its tongne 
wati greatly swelled, and hence deglutition was pai~iful and difficult. 
Chri~tison$ states, I' I have known acute burning pain of the mouth 
" aud throat, pain of tho sto~nach and vomiting, colic, and some diarr- 

Orfila's Toxioology, vol. ii, p. 83. 
t Marzel, B. Md. Gaz. 1881, p. 720. 
f Histoire des Plantes V6ndnenses de la France. 
5 c hriatison on  Poiaona, p. 602. 



" haea occasioned by eating two leaves. The genas paeeeeaes the esme 
" properties in other climates, the several s p i e s  being classed among 
" the most potent acrid poisons in their respective regions. The 
" A. aeguinwn~ of the West Indies is so active, that two drschm~ of the 
" juice have been known to prove fatal in a few hours. It is not a 
" little remarkable that the aaridity of tho arum is lost not merely 
" by drying, but likewisc by distillation. I have observed that when 
" the roots are distilled with a little water, neither the ditilled m b r  
" nor the residue possesse~ acridity. Reinsch says, he has eaten powder 
" of arum root, which though not acrid to taste, produced severe bum- 
" ing of the throat not long after i t  was swallowed." Guy and Ferrier* 
~ t a t e  that " the root of A .  mctclafum ia somewhat heart-shaped, and 
"like all other parts of the plant is highly aarid and irritating. The 
"juice applied to the tongue causes acute darting pain as if it were 
" pierced with sharp needles. The poisonous properties of the plant are 
"wholly dissipated by h a t , "  Woodman and Tidyt w m  up the 
~ymptoms of poimning by A. mactclat~cnr ae follows, " Great local irrita- 
tion, swelling of the tongue, convnlaiona, dilated pnpila, in~ensibili t ,~ 
and wma ". Woodman and Tidy also refer to several cases of poisoning 
by A. maeuZaftcm, of which we abstract the following. Dr. Bnseall 
StubeS records a case in which a male st. 43 took one leaf as a remedy 
for tape-worm. The symptom8 were immediate pain and pricking 
sensation in the mouth downwards : the tongue became swollen : saliva- - 
tion and vomiting. The patient recovered. Dr. Frayerg reports a caw 
of a male child set. 6 who was found in a kind of fit, with spaamodic 
wtion of all the musclea of the body, bloody froth a t  the month,  pupil^ 
dilated, heart's action very feeble, rigid closure of the jaw. A oertain 
drowsineaa succeeded. Recovory ensued. A second case is also reported 
by Dr. F~ayerll OF a male child st. 8, in which the symptom wem 
convnlsiona and widely dilated pupils. Recovery ensued. Dr. FrayerT 
quotes a case of a child s t .  3 who masticated the roots ; the symptoms 
were immediate burning pain in the mouth and lips, torpor in three 
hours, followed by complete prostration in six houlw with delirium and 
~ ~ h ~ x i a ,  and death in nine honrs. Another fatal case is recorded in 
the Medical T i m  and Oazette for June 6th, 1857, in which death ensued 
from eating the leaves. Dr. Alliotte* gives the following account of a 

Forensic Medicine 
+ A Handy Book of Forensic Medioine and Toxioology. 
$ I' Lanoet " April 13th, 1872. 
5 British Med. Journal, Jan. Send, 1861. 
11 Ibid : June 22nd 1861. 

Ibid: June ZZnd 1861. Qnoted from h z e t t e  Mediaa di Porto 
e. British Med. Journal, April 23rd, 1881. 
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Ertsl case ; he etatee that on '" Shtday, April 6th, I nas called at 6-35 
P. Y. to attend a girl 4 years old. I ettended a t  7.15 A. Y. and found her 
d d  : the skin mottled all over, rigor ncortie setting in and the body 
needy oold. The history was that she came in from play at 3-30 P. M. on 
Friday, complaining of b i u g  tired. Her mother Lid her down a d  she 
elept a t  onoe, a t  5.30 she awoke and took aome milk and tea: im- 
mediately she vomited eome thin milky substance and went to bed, when 
she ~ l e p t  somewbat restlessly until 1030 P. M. when she awoke with 
vomiting and severe purging : this continued with pain until 5 L Y. when 
u h e  had a slight couvnlaion, and died a t  5.30 A. M. A postmortem 
exsmination waa made 30 hours after death. Rigor tnortie had neerly 
psssed off. A11 the o r e n s  were healthy and normal, except that the 
bwes of both lungs wero congested. The heart was empty in both 
ventricles and firmly contracted. The stomaoh and small intestines 
were thiokly coated with a creamy lining of mucus, with bile : no blood. 
The stomach further contained half an inch of the fatal leaf : there was 
a h  found about as much in one of the stools, and probably more w a ~  
pasrted. Thia with the firmly contracted heart constituted the chief 
cosdrmat~ry evidence of the irritant nature of the poison which c a w d  
death."-Chevers,' quoting from a note by Dr. H. Cleghorn, states, 
" There are several species of arum requiring examination, of a snepi- 
"cions, if not of a poisonous nature. On one mas ion  five M p m  
" villagore were poisoned by parbking of the acrid rhizomes of an arum, 
" imperfect specimens of wliich I sent to Dr. Wright for identification, 
" but he could not distingnieh the species. If the roots had been boiled, 
" the fatal results would not have occurred, ae is well-known, the 

deleterious property is easily driveu off by heat." Dr. Chevers refers 
to two other oases, one in which a man obtained from a drug dealer a 
remedy for gonorrhoee, which appeared to have been a root of one of the 
Aroidece ; fatel resnlts ensued. 

In 1886 the Civil Surgeon of Dibmgarh forwarded to the Chemical 
Examiner, Bengal, some portions of raw Bish Kachu tubers and leaves 
wirh the following statement. " A cooly woman administered some of the 
fried Kaohu to another sick cooly on the same garden, but the man 
experiencing a burning seneation in hie mouth instantly spat it out. A 
pig ate what was EO thrown away and died in an hour. A second pig was 
experimented on with some of the Rame stuff, and fatal results also 
~npervened." During the course of the same year a second case of 
poisoning by Kachu was referred to the Chemiml Examiner's Depart- 
ment ; in this caee slices of Kachu tubem were introduoed into a jar 
containing "goor." The symptoms indnced were sufficiently urgent to 

A Mannnl of Medim1 Jnrisprudenoe for India. 
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neceeeitafa admission of the pereon into the Medical College Hospital ; the 
stomach-pump wae used ae the eymptoma were those of irritant poimning. 
Recovery ensued. 

The European A. mclculatum hse been aualyeed by Bncholy and Enr, 
and the American variety by D. 5. Jones. According to the editors of 
the National Diapensatory, Jones proved the preaenoe of starch, q a r ,  
gum, albumen, resin, fat, and extractives, besides the volatile wrid prin- 
ciple, which ia mlnble in ether. Enr in 1858 obtained also saponin, 
"while Bird believes that a volatile alkaloid may be present." 

The tubere employed by us in our experiments were kindly mpplied 
by the Civil Surgeon of Dibrugarh, and were of the variety known 
l h l l y  aa Bish Kaohn and aimilar to those nsed in the w e  which he h d  
referred to the Chemical Examiner. We made over a tnber to Dr. King, 
F. El. S., Superintendent of the Royal Botanic Gardens, Calcutta, for 
identi6cation. Dr. King informa ua that it is most probably a speaies 
of Aloceaia or Colocaaia. But the leaves of the species of these genera 
are so much alike tbat it is impossible to identify them without flowers. 

In our experimente the tubers were first peeled ; during this opera- 
tion, considerable irritation wae experienced about the hands, but there 
w& a complete absence of any irritative action on the olfactorp o r p n s  

l or conjunctivae. This fact appeared to us to point towards the non- 
volatile nature of the active principle. In a preliminary experiinent we 
h ied  the &t of an injection of a portion of a tuber into a cat's stomaah ; 

1 8 grammea of a peeled and fresh tuber were rubbed down with about 
I5 c. c. of water and the mixture strained through muslin. The turbid 

1 dnid thus obtained was injected into a small healthy cat's stomach at 
1.8 P. M. ; at 1.22 P. w. the cat wae a littile restless, but this soon p a a d  
off, and, as far ae we were able to eecertain, no ill-effects subsequently 
ensued as a result of the injection. There waa no question about the 
activity of tihe semple need in thie experimenb, because a minute fragment 
applied to the tip of the tongae caneed in a very short time acute 
kcinatiing pain, which continued for a copeiderable period. 

In order to obtain an alcoholic extract, the peeled and sliced tubem 
were strung on wire and expoeed to the air to dry. The dried slices were 
&hen eesily reduced to powder. The powder wee paoked in a percolator, 
and exhaneted with hot 60 0. P. alcohol. The alcohol having been driven 
dff by the heat of a water-bath, the viacid extract remaining was examin- 
ed as followa. A portion waa mixed with bread and given to a mouse 
without any &eat. A large portion of the extract waa treated by Sfas's 
-se for the extraction of alkaloids, and the ethereal extraet given 
to a mouse with negative results. In these experiments we observed 
that, while the freeh tnbers caused a marked phpiological action when 

15 
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applied to the mncons membrane of the lips or tongue, the dried tubers 
were practically inert. The alcoholic extraot, as well ae the extract 
obtained by Stas's process, were without the least action on the tongue. 
We also tried the effect of an extract obtained by cold alcohol, and in 
which the alcohol had been driven off by spontaneons evaporation, on a 
mouse without producing any symptoms. This extraot was also without 
physiological action on the tongue. A glyoerin and an ethereal ex- 
tract, prepared by macerating the fresh tnbers in the cold with those 
menstrua, also yielded negative results. 

We now tried the effect of distilling the fresh tnbere with water. 
The distillate had no acrid taste : i t  contained only traces of hydrocyanio 
acid. The symptoms produced by the introduction of the commoner 
varieties of arum tubera into the stomach cannot be explained by the  
presence of hydrocyanic acid. The production of hydrocyanic acid on the 
distillation of organic vegetable matter with water is by no meant3 rare : 
ordinary linseed meal indeed yields traces of that  acid on distillation 
with water. It is possible, however, that certain varieties of arum may 
contain a brge amount of prussic acid, as for example the A. eeguinum 
of the West Indies, which is stated to furnish a juice, two drschme of 
which has proved fatal in a few honre.* The tubers left in the retort 
after distillation with water were still physiologically active, indicating 
that the active principle wae not dissipated by mere boiling with water. 
Natives in using arum for culinary purposes frequently add an acid 
vegetable, or h i t ,  such as tamarind. We tried the action of 
acids on the fresh tubers, and ascertained that boiling with water 
aciddated with hydrochloric acid for a very short period .rendered the 
tubers quite inert, when a fragment waa applied to the tongue. Dilute 
nitric acid also acted in a similar manner. The action of -tic acid on 
the other hand was very much feebler, and the acid had to be stronger i n  
order to produce any decided diminntion in activity. So far, our experi- 
ments had been in the highest degree unsatisfactory ; as far as we w e n  
able to judge from the evidence a t  our disposal, there could be no -on 
to donbt that the arums aa a family did contain a principle capable of 
inducing toxic symptoms when introduced into the system. Most of 
the works we had oonanlted ascribed the poisonous effects to a volatile 
principle. Oni- experiment.% indicated that, while drying the tubem 
without artificial heat deprived them practically of all activity, exposing 
them to the temperature of boiling water for a t  least half an horn 
a t  the most only very slightly diminished their activity. &I far  as we 
were aware, there was no toxic principle known which exhibited similar 
reactions with reagents. We agdn tried the effect of the fresh tubem 

Woodmm and Tidy'a ' I  Forensio~Medioine." 
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and leaves (which we also proved to be highly active when epplied to the 
tongue) on a pig, a rabbit, and a guinea-pig, but with negative resnlte. 
Although we took the precaution to starve these animale before giving 
them the leaves and tubers, there is a oousidemble donbt in our minds 
whether the rabbit and gninea-pig ever ate any of the arnrn; the pig 
certainly did eat a small portion of a led,  bat, although it mnst have 
been very hungry, it refused a mess of chopped tubers, bran, and anger. 
There ia thna in these experiments some nncertainty. We were parti- 
cularly anxiona to try the effect of the fresh tnbers on a pig, becanse we 
had the very circurnstential note from the Civil Snrgeon of Dibrugarh, 
in which i t  is slated that two pigs had been killed by eating some of the 
eame tnbera as those with which we had experimented. 

A rough analyeis of the ash indicated the preaence of a large amonnt 
of potassium and magnesinrn; calcium waa 8180 present, but we failed 
to obtain indications of sodium. The acids coneieted of carbonio, 
phosphoric, and hydrochlorio, with traces of snlphuric acid. We also 
obtained from the dried tnbers very marked quantities of potassic nitrate, 
so that when they had been incinerated they behaved very like tinder, 
containing aalt-petre. The examination of the ash thns failed to afford 
m any clue to the physiological action of the fresh tnbers. 

I t  now m n r r e d  to us that possibly the painful effecta produoed by 
arnm when in contact with the tongne &c. might be due to meohanioal 
a w e s .  A microscopic examination of a aection of a tuber revealed the 

I presence of very nnmerons bundles of needle-shaped c ryatals ; and we also 
fonnd similar crystals in  the leaves and stems. These crystals were seen 
under the microsoope to be insolnble in cold acetic aoid, but easily soluble 
in cold diluted nitric or hydrochloric acid. Cell~tic potash was withont 
action. A tuber waa boiled, and sections made when cold ; on micros- 
copic examination crystalline bnndles were still visible. The presence of 
raphides in the cells of plants is well known; even in the arnm they 
have been before observed. Dymock mentions needle-shaped crystals in 
the prenchyma of the A. ylvaticum; and in the nettle tribe stalked 
cryetolithes have been described sapended in the cells. But, as far aa 
we are aware, the significance of these needle-shaped orystals in the 
arum has not hitherto been recognized. There a p p m  to IIE to be no 
reason to donbt the fact, that the whole of the physiological symptoms 
caused by a r n m  are due to these needle-shaped crystals of oxalate of 
lime, and that the symptom are thus due to purely meohanical causes. 
Bearing in mind the action of reagents on calcic oxalate, the reason why 
mere boiling the tnbers in water failed to deprive them of their activity 
ia explained by the insolnbility of oxalate of lime in water. Again, the 
sotion of dilnte acetic acid, even a t  a temperature of 100' C., in slightly 
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lessening the activity of the tnbers is due to the very slight solubility of 
oxalate of lime in that acid. And, lastly, the complete loss of all phyeio. 
logical action when the tnbers were treated with dilute nitric or hydro- 
chloric acid is evidently dne to the ready solubility of calcic oxalate in 
those mineral acids. And these aesumptions, as we have already indicated, 
were fully demonstrated by the microscopic examination of sectione of 
the tubers treated with the reagents we have mentioned. One point, 
however, remains to be explained. We observed that, on drying, the tubers 
lost practically the whole of their physiological activity. Clearly there 
could have been no loss of oxalate of lime on desiccation, and as a matter 
of fact we found as many crystals on microscopic examination of dried 
arum as we had fonnd in the fresh tnbers. We explain this apparent 
anomaly in the following simple manner. In the fresh condition of the 
tubers, $he bundles of oryshls of oxalate of lime are cone-shaped, more or 
less, the sharp points covering a wide area, and forming the baae, but, in the 
drying of the tnbers, the needles appear to arrange themselves more or leea 
parallel to one another, and the sharp pointe thns cover a smaller area. 
And thns, instead of each crystal acting as a separate source of irritation 
and penetrating the tissues, the bnndles aot aa a whole. It is well-known 
that finely chopped hair when given with food will cause death by setting 
up uncontrollable diarrhcee. The hairs covering the legumes of the 
Mmuno p r i m  (cowage) are described as straight, quadrangular pris- 
matic, and sharply pointed a t  the apex, 3 mm. long, and thne easily 
penetrate the skin, causing intolerable itching, which is greatly 
increased by washing and rubbing. Cowage, as is well known, has 
long been used 8s a vermifuge, under the idea that its prickly seb,  
which imitate the skin so eeverely and are so difficult to detach, 
wound and injure the worms, and either kill them or promote their 
expulsion.* Apparently with a similar object A. tort4cosunt is nsed to 
kill worms which infest cattle during the rains. Lastly, we have an 
example of finely divided mineral matter causing local irritation, in the 
so-called hill diarrhaa at  Dhurmsala, which is apparently produced by 
the use of water containing very fine scales of mica.+ 

The usual symptoms produced by arum when administered to the 
human subject are great local irritation, swelling of the tongue, convnl- 
sions, dilated pupils, insensibility, and coma.$ With these symptoms i t  
might be argued that a mechanical theory for the action of arum would be 
untenable. I t  might be conceded that local irrihtion of the mouth would 
be produced by arum ; but objected that, directly the vegetable entered 

* National Dispensatory. 
t Mucnnmara'e 8th Report on Potable Watera in Bengal, Appendix, p. 44. 
f \Voodmnu and Tidy's Toxicology. 
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the B t o d ,  it would be aoted upon by the gastrio juice oonteining free 
hydrochloric &d,--and that acid, as is well-known, is a ready solvent for 
calcic oxalate,--so that, before the vegetable matter containing the needle- 
shaped crystale could enter the intestine, it would have loet its meohani- 
cal irritative properties. I n  Bnewer to this we would merely remark, that, 
when mechanical initstion of the stomach ie w r i e d  beyond oertain 
limits, so aa to produce pain, the eecretion of the gastric jnice, instead of 
becoming more abundant, diminishes or ceaaee entirely, and a ropy muons 
is ponred out insteed., And it also appeare likely to m that the great 
irritation prodnced in the'mouth would -Q npon the stomach; for, 
according to experiments by M. Blondlot, the quantity of the secretion 
seems to be influenced also by impreeeione made on the month.+ We 
thne fail fo see any reaeon why the arum tieeues loaded with needle- 
shaped oryetala should not enter the intestines. Onoe in the inteatinee, 
%he mechanical effecta of the orystels would be to induoe oouvnlaione, 
dilsted pupils, and coma; all of which symptoma are often oaused by the 
meohanical irritation of intestinal worms. 

Thie theory of the mechanical action of the arums, which we 
advanced in 1886, has aince, apparently, been independently adopted by 
H e r r  Stlrhl, who, a t  a recent meeting of the Jena Natnuelista' Sooiety, 
read a paper on the significance of tho= excrete of plents which are 
known as raphides, and are MI often met with in the cells in large quantity. 
From experiments t h h  investigator inferred that they were a protection 
to plants against being a t e n  by animals. Many a n i d  avoid planta with 
mphides, or eat them relnatantly ; and eome animals, e. g., snail species, in 
eating plants that have raphides, select thwe parh that are without the 
crgstal. Many plants held for poisonone, e. g., A m  maculatm, owe 
their burning taste simply to the very nnmerom raphides, which, foroed 
out of their cells, enter the tongue and palate. The jnice obtained by 
filtration. has quite a mild taste.$ 

Kirke's Physiology. 
t Ibid. 
f " Natare," Deo. S t h ,  1887. 
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Div. NEZARLA. 

En. Hem. v, p. 68 (1876). 

a. b. c. ae in Hoplistoderaria (p. 66). 
d. ss in Catacanthuria (p. 70). 
e. Entire feet, or a t  least the genicds, pale, flavescent or viws- 

cent, rarely pictured or sprinkled black : antennee rarely to a very great 
part, black : rostrum never entirely black : membrane rarely blackish. 

f. Body greenish, very rarely incarnate, above entirely densely, o r  
very densely, punctured ; punctures concolorous : membrane colonrless : 
venter without a furrow, second segment spinose or very distinctly 
tuberculated, tubercle higher than the mesostethiurn whioh is not ele- 
vated : margins of pronotnm neither levigate nor, unlees a t  the very extre- 
mity of the lateral margina, very slightly reflexed : tibim above httish 
or sulcated : dorsurn of abdomen greenish, or, in dead specimene, &vet+ 
cent, very rarely anteriorly black : anterior lateral margin8 of the  
pronotnm, never, unless very narrowly, and then more broadly beneath 
than above, black. 

Genus A C R O ~ T E R N U ~ ~ ,  Fieber. 

Em. Hem., p. 79, 331 (1861) : Stbl, En. Hem. v, p. 63,90 (1876). 

Broad, oval : head semioval, broadened a t  the eyes, without a black 
spot or small line beneath before the eyes a t  the antenniferou tubercles ; 
frontal callus continued through, anteriorly narrower :. eyes robust, ocelli 
large : jugular plates low, margined, anteriorly soamely lobulate, ss long 
as the base of the rostrum: pronotam transversely sexangular, flatly 
convex, margin slightly carinate, stmight ; corium exarcnate ; v e n h r  
rather densely and distinctly punctured, levigate in the middle. 

225. A ~ R O ~ T E R N U ~  aRAMINEU?d, Fabricine. 

Cimao graminem, Fabr., Mant. Ins. ii, p. 295 (1787) ; Ent. Syet. iv, p. 120 
(1796) ; Synt. Bhyn~,  p. 176 (18031. 

Cimm seladonius, Fabr., Ent. s p t .  iv,, p. 114 (1794); Syet. Bhyng. p. 170, 
(1808). 

Acrohmwm gramiwm, StU, Hem. Fabr. i, p. 81 (1888) ; I n .  Hem. v, p. 90 
(1876). 

g ,  p . Body small, entirely green, immaculate ; above a little more 
&soure, beneath a littla paler (C. graminem, Fabr.). Head flavescent, 
antenurn fuscous a t  the apex : pronotnm virescent, anteriorly flavescent : 
ecubUnm hvescent, with a pair of white dots a t  the apex : hemelytm 
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vireecent with a fhvescent streak before the margin : wing8 white : 
body v i a c e n t  (0. seludoniw, Fabr.). Above yellow-viresoent, beneath 
with antennm and feet sordid yellow-whitish : second and third jointa of 
antennae wbeqnal in length : scntellnm with e small enbcellons whitish 
epot on both eides, a t  the apex : extremity of the apical angles of the 
abdominal segments, black, aomewhat acutely prominnlom (Stdl). Very 
olosely allied to A. imwtwm, Sign., M e r i n g  only in the points notioed. 
Long, 9 ; broad, 5 miu. 

Reported from Indie : Utekamand and Calontta. 

Qenm NBUUA, Am. & Serv. 
Hiat. Nat. I-. H6m. p. 143 (1848) ; Stbl, Hem. Afrio. i, p. 88,199 (1864) 1 

O h m .  K. V.-A., Barh., p. 630 (1867) ; En. Hem. ii, p. 40 (1872) ; v, p. 63, 91 
(1876). Inolades Maphqartsr, Dallw, pt, Lint Hem. B. M. 4 p. 274 (18Cil) ; Walker, 
Cat. Het. B. M. ii, p. 366 (1867). 

Body oval or obovate : head flat, ovate, rounded a t  the apex, lateral 
margina somewhat ainnated, lobe continued through in the middle : firet 
joint of metrum not extending posteriorly beyond the bnoonls, some- 
times somewhat shorter than the bnccnlm : first joint of the antenna9 
barely reaching the apex of the head : anterior lateral mmrgins of the 
pronotam rarely very slightly refiexed or somewhat callom, anterior 
margin sinnated between the eyee, behind the eyes on both sides trun- 
cated, very rarely slightly d l o n a  in the middle : frena continued be- 
yond the middle of the scntellnm : mesoetethinm oarinate : venter 
t u b e d a t e  or spinose a t  the base : head beneath, before the eyee a t  the 
mtenniferons tubercle, marked by a black spot or emall line: t ibk  
above very often furrowed. 

226. NEZARA VIRIDULA, Linnsns. 

p&atoma aurtagdula, Leon Dufom, Bech. p. 167 (1899). 
N e ~ a r a  mnaragdula, Am. & Serv., Hist. Nat. Ins. HQm. p. 144 (1843) ; Fieber, 

Em. Hem. p. 330 (1861). 
 haph hi gas tar prasinua, Dallaa, List Hem. i, p. 274 (1861) : excl. eyn. Linn. 
penlotoma (Nesara) aurragdula, QnCrin, Sagra Hist. Cnbn, Ins. p. 373 (1867). 
N a a r a  pzadna, Mnls. and Rey, Pun. Pent. p. 296 (1866) : 0x01. eyn. Linn. 
Kszara viridula, Sthl, Hem. Afric., i, p. 193 (1864) ; Hem Fabr. i, p. 31 (1888) 

En. Hem. ii, p. 41 (1872) ; v, p. 91 (1876) : Mayr, Reiso Novnra, p. 67 (1866) : Dis- 
tant, A. M. N. H. (6 e.), p. 46 (1879) ; Biol. Cent. Am. Hem. p. 78 (1880): White, 
Ent. Mon. Mag. xiv, p. 276 (1879). 

Var. a.  ;-Cimet maragdulua, Fabr., Syst. Ent. p. 711 (1775) ; Spec. Ins. ii, p. 
364 (1781) ; Mant. Ins. ii, p. 292 (1787) ; Ent. Sgst. iv, p. 109 (1794) ; Sgst. Rhyng. 
p. 167 (1803) : Gmelin, ed. Syst. NaL, i (4), p. 2163 (1788) : WOW, Io. Cim. ii, p. 66, 
t. 6, f. 65 (1801). Madeira, India. 
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Cimee spirans, Fabr., Ent. Syat. Boppt. p. 538 (1798) : Syet. ahpag. p 16n 
(1803). West Indie Islands. 

Cimslp viridissimus, Wolff, 1, c., p. 65, t. 6, f. 52 (1801). India. 
Pentatma unicolor, szlbsericea, leei, tripunctigera, proxima, chinm.8, chloris, 

chlorocephala, propinqua, and berylina Westw., Hope, Cat. Hem. i, p. 38-39 (1837) : 
from Java, India, Cape St. Vincent, TeneriBe, China, Sierra Leone, Braail, and 
Pnna respectively. 

Rhaphigastsr mnaragdulus, Kolen., Mel. Ent. ir, p. 65 (1846). 
Pentatmu pZicaticollia, Lnoaa, Expl. Alg6r. Ina., p. 87 j Hdm., t. 3, f. 9 (1849). 

N. Afrioe. 
Rhaphigaster eubsericeus, Dalles, List. Hem. i, p. 275 (1851J. R. Bengal. 
Var. b. :-Cimer torquatue, Babr., Syst. Ent. p. 711 (1775) ; Speo. Ins. ii, p. 358 

(1781) ; Mant. Ins. ii, p. 281 (1787) 1 Ent. Syst., ir, p. 108 (1794) ; Syst. Bhyng., 
p. 166 (1803) : Gmelin, 1. o., p. 23150 (1788). 

Penkrtovna fivicollis andfEavicornb, Pel. Beanv., Ine. Hdm., p. 185, t. 11, f. 4 
(1805). 

Rhaphigaster twquatuu, Herr. Sohiiff., Wanz. Ins., iv, p. 100, t. 162, f. 447 (1839). 
Var. c. :-Cimex vividulua, Linn., Syst. Net., 10 ed., p. 444 (1758); Bins. Lnd. 

Ulr. p. 17A (1764) : Fabr., Yytit. Ent. p. 710 (1776) ; Speo. Ins. ii, p. 364 (1781) ; 
Mant. Ina. ii, p. a91 (1787); Ent. Syst. iv, p. 109 (1794); 6pt. Bhyng. p. 166 
(1803) : Gmelin, 1. o, p. 2150 (1788). 

Cimea hmaichloris, Qermar, Silb. Rev. v, p. 166 (1837). 
Rhaphigaster orbis, StU, Ofvers. K. V.-A. Forh., p. 221 (1853). 

8, 9 . Somewhat narrowly obovate ; varying in colour ; through- 
out densely punctured ; with a very obtuse, broad, levigate, ventral ridge : 
third joint of the antennw a t  the apex, end aImost entire 4-5 joints, 
brnnnescent : extremity of anterior lateral margins of the pronotnm, 
also margin of venter, pale substramineons : extremity of apical angles 
of the segments of the abdomen and a minute spot or small lower line on 
head before the eyes, black (stit). Long, 12-16 ; broed, 6-9 mill. 

Ver. a. :-First joint of antennm green, fnscous a t  the apex ; m- 
cond fnscone, green at  the b e  ; third entirely fnscow : head rounded, 

. entire, eyes testaceons : margin of pronotnm flavescent : scutellnm 
green with three v e v  minute, yellow, basal dote ; abdomen greenish, 
ventral line flave~lcent : feet virescent (0. smaragdulus, Fabr.). Above 
brodly greenish ; scutellnm immacnlrtte, a little more obscure a t  the 
base : 3-4 joints of antennse a t  apex and entire Iaat joint, pnrpIe 
(WOE, 1. 0.). Westwood's epecies vary chiefly in the coloration of the 
antennm. 

Ver. b. :-Above green ; head and margin of pronotnm anteriorly, 
flavescent or sordid stmmineons : antennm variegated rnfons and p e n  
(0. torguatw, Fabr.). Green : anterior half of head and thorax, three 
or five spota a t  the base of the scutellnm, and the margin of the abdomen, 
yellow ( H m .  SCRU~.). 

Tar. c. :-Above sordid stramineons : two basal spota on the Lead, 
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6tuee anterior rpob on tbe pronoknm, three anterior spots and apex of 
~ ~ t e l l n m ,  also spot behind the middle on the hemelytra, vireaoent. 

For the fnll synonymy of this remarkable coemopoliten k t ,  re- 
femwe may be made to 8Ul  (E. H. ii, p. 41) or Distant (1. 0.). I C  
ia found throughout North and Central America, and .e far south m 
Cayonne, in all Europe, all Africa including the adjacent islands, Cora ,  
Japan, China, India, the islands of the E. Amhipelago, Australia, and 
New Zealand. The Idam Museum poesesees speoimens from almoet 
all parta of India. 

Div. HYLLABU. 

a. b. e. ae m HopZwtuderda (p. 66). 
d. as in Catacuntharia (p. 70). 

- a ee in Newria (p. 118). 
f. Body varying in colour, eometimes entirely rirescent and adorned 

with conoolorons puckarea, if EO, the anterior a d  anterior lateral mar- 
gins of the pronokam are levigate, elevated or callone, or the head not, 
anlees very remotely and finely, pnnctrued, or the mesostethium el* 
.rated and nof lower than the basal tubercle of the venter, or the tibim 
obtneely rounded, or the venter furrowed, or the anterior lateral margins 
of the pronotnm black : dorsum of abdomen rarely greenish, even in 
greenish species, generally croceow, rnfescent or black. 

g. Venter without a furrow: tibba above generally margined or 
f m w e d  : lateral angles of pronotum produced in a long, acnmimte, 
spinifom process : head without black points arranged in several longi- 
tndinal rows. 

M. K. V.-A. FiJrh. p. 618 (1867) ; p. 638 (1870) ; En. Hem. r, p. 63,H 
(1876). 

Body obovate : head moderetely inched ,  gradually narrowed for- 
aarde, alightly sinuate on each aide before the eyes; tylus and jnga of . 
equal lengbh ; bucculae continued through, slightly elevated ; -lli 
rather near the eyes ; rostrum extended eomewhat behind the laat corm, 
fimt joint on a level with the bncu&, second joint scarcely longer than 
the third ; first joint of antennae 8~ long m, or barely extending beyond, t b  
apex of the heed, second joint shorter than third : pronotum moderately 
declined before the middle, anterior margin maroely elevated, anterior 
k t e d  margins obtnee, margin straight, basal angles spinosely 

-tellrun moderate, somewhat narrow a t  the apex, frena 
extended somewhat beyond the middle of the scutellum : apical 
angle of corinm rounded : mesostethium distinctly carinate; metash- 
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thinm not elevated : odoriferow apertures continued in a furrow that 
p s e e  into a ridge : extremity of anglee of abdominal eegmenta promi- 
nnlous ; second ventral segment prominnlons, in the middle at  the baee, 
in an obtuse tubercle : tibim rounded, above convex, only towards apex 
obsoletely flattiah or eubsnlcete (Sta"2). 

227. SABEUB BPINOBUB, Dallas. 
Rhaphigarter &ew, Dallaa, Lint Hem. i, p. 278 (1861). 
Rhaphigaster hmmalia, Dallaa, List Hem. i, p. 878 (1861) ; Walker, Cat. He$. 

ii, p. 864 (1867). 
Babcew epinoeus, BtU, Ofvem. K. V.-A. Farh. p. 688 (1870) ; I n .  Hem. v, p. 92l 

(1878). 

9 . Above green, very thiokly and rather coarsely punctured : pro. 
notum with the lateral =glee produced into acute spines : membrane 
transparent, colourleee : margina of the abdomen with a small black 
point at  the posterior angle of each segment : rostrum pale yellowish 
green, with the apex of the last joint, blaok: antennm with the two 
baaal joinb, green ; the third with the basal half green, the apical half 
black (Dalhs).  Long 1% ; hnmeral breadth, 12; mill. 

Reported from Philippines, h m m .  

Ofvere. K. V.-A. Fiirh. p. 618 (1867) ; En. Hem. v, p. 63, 92 (1876). 

Body broadly obovate : head much inclined, slightly sinnate on both 
~idee before the eyes, thence somewhat narrowed, rounded at  apex ; 
tylns scarcely longer than the juga, lateral margins somewhat obtnse; 
buccnlm continued through, moderately elevated ; ocelli near the eyes : 
rostrum extended somewhat behind the laat coxae, firat joint on a level 
with the buccnlm, second joint longer than the third ; firat joint of the 
antennm not reaching the apex of the head, second joint shorter than the 
third : pronotnm rather declined anteriorly, anterior margin narrowly 

distinctly callonsly elevated, scarcely truncate behind the eyes, 
anterior lateral margine very obtuse, convex, baaal margin very broadly 
Boxnewhat sinnate, laterel angles spinoeely produced : ecntellnm some- 
what short, almoet equally broad and long, narrow at the apex, ire= 
extended beyond the middle of the scntellnm: extremity of a p i d  
angle of the corinm rounded: base of venter unarmed, neither spin-, 
nor tuberculate : mesostethinm distinctly carinate : apical anglee of the 
abdominal segmenb mutely very slightly prominnlous : tibim furrowed 
above (Std l ) .  
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M m i d c a p o r s M ,  Walker, Cat. Het. ii, p. 263 (1887). 
HylZw asrugirroars, Hoglnnd, Stettin Nut. Zeit. rxk, p. 160 (1888). 
EyUus jbmw,  SM1, an. Hem. v, p. 92 (1616). 

Deep p e n ,  broad, ovel, roughly punctured ; under side and legs 
pale : head above ochraceoue, bordered with black and sometimes with 
black wtnwe between the jnga and the tylne which are of eqnal length : 
rostrum extending a little beyond the hind ooxm, tip blaok : antennse 
black, slender, full half the length of the body ; firet joint green, not 
extending to the front ; third longer than the seoond, shorter than the 
fourth; fifth ae long aa the fonrth : pronotnm smooth along the fore 
border ; spines blaok, atout, a ~ n t e ,  very long, very slightly ascending : 
emtellurn with a round pale yellow apioal epot : abdomen beneath with 
a pale lnbeons diea and with blaak marginal spote : legs slender ; t m i  
luteone : membrane brown. (Walker). Body long, 84 mill. 

Reported from Snmatrs, Melaooa, Siam, Burma. 

Div. PLAUTXARIA. 
En. Hem. v, p. 89, 64 (1876). 
a. b. c. ae in Hqliutoderario (p. 66). 
d. Lgteml anglee of the pronotum generally not, or rarely very 

slightly, prominnlons, not acnrninat.8, rarely strongly plmdnced and 
aonminate, if so, the head is fnrniehed with black punctures arranged 
in parallel longitudinal rowa. 

e. Venter generally tubemalate or spinose a t  the bsse, the tubercle 
touching, or somewhat so, the elevated mesostethinm ; spine, when pre- 
sent, long and depressed ; mesoetethium not lower than the b w l  tnber- 
cle of the venter when present: ridge on mesostethiurn posteriorly 
sometimes either amplified or thickened hindwards : tibise above flat and 
margined or distinctly furrowed : third joint of the rostrum sometimes . 

longer than the eecond. 
f. Head moderate, not, or not so etrongly, impressed between the 

eyes and the ocelli : corium and. scutellnm rarely somewhat equal in 
length, and fiena rarely shorter by half than the ~cntellnm, if so, the 
ventral spiracnla and the space around them are black : basal tnbercle 
of venter absent, or not extended in a spine. 

g. Entire body or the greatest part virescent, rarely incarnately 
vir-cent : frena extended beyond the middle of the soutellurn : the 
anterior and the anterior latelrl margins of the pronotum not, or only 
elightly, callonsl~ elevated : metastethinm and b a l  tubercle of the 
venter equally highly elevated, the latter touching, or somewhat so, the 
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metgstethinm : second and third kink of the roetrnm equal, or e o m s  
what so, in length, the third joint never longer than the second : ventral 
spiracula generally concolorons, very rarely black : t i b k  above nap 
mwly and slightly sulcated, or somewhat so. (8hil). 

Genus PLAUTIA, StSl. 

Hem. Afric. i, p. 82, 191 (1884) 1 Ofvers. K, V.-A. Fiirh. p. 514 (1867); En. 
Hem. v, p. 6 4  92 (1876). 

Body broadly obovate: head flat, roanded at the apex, slightly 
einnated on both i d e a  before the eyes, tylns about ae 10% ao the 
juga: roatrnm produced a little behind the last pair of corm, 6ret 
joint not extending beyond the bum& posteriorly, sesond joint a 
little shorter than the third : first joint of the ontennm not reochiDg 
the apex of the head, seoond joint never longer than the t&ird: 
anterior lateral margin0 of the pronotum entire, not callous, anteriorly 
entirely callona, levigate, mot or barely t m n a t e d  on both s&es behind the 
eyes : scutellum shortish, frena continued somewhat beyond the middle : 
meeostethinm oarinate : venter punctured, b a d  tubercle very obtuse, 
eomewhat broad, slightly elevated, not somewhat compressed, very 
obeolete ; metaatethium less elevated : coriaceom part of the hemelytra 
beneath (costal limbns generally excepted) sanguineone, or more or leas 
incarnate, above also generally more or less distinctly incarnate : tibise 
sulcated above. (Stdz). 

229. PLAIJTIA FIMBBIATA, Fabricins. 

0- WZiQtua, Fobr., Mant. IM. ii, p. 296 (1787); Ent. Syet. iv, p. 181 
(1794) ; a p t .  Bhyng. p. 176 (1803) ; Herr. Sohiiff., Wens. Ins. v, p, 63, t. l.64, f.  
606 (1689). 

p m t ~ & ~ ~  firnb+iolaturn, H m .  sohiiff., Wane. Ina. vii, p. 108, f. 768 (1844). 
Patatoma firnbda, D W ,  List Hem. i, p. 261 (1851) ; Walker, Cat. Bet. ii, 

p. 298 (1867). 
Pantatrnna cvosrota, D a l h ,  Lint 1. c. p. 262 ; Walker, Cot., I .  c. p. 900. 
Plouticr f i W a ,  BtU, Hem. Afriu. i, p. 191 (1864); Hem. Fabr., i, p. 38 

(1868) 5 En. Hem. v, p. 92 (1876) i Diehut, A. M. N. H. (6 0.) iii, p. $5 (1879) ; 
T ~ M .  Ent. 800. p. 416 (1883). 

Small : antennee pale, joinfs black a t  the apex : head, pronotum end 
scntellnm green, punctured, immaoulate : hemelytra greyish, with a 
median spot which almost forms a baud, fns~one, exterior m g i n  p e n  : 
w i n e  oinereons, spot a t  the base hacons : beneath green with 8 me- 
dian line, yellow : anus porrect, emawnate a t  the apex (Fabr.). 

3. 9 . P. crocrsota, Dallas, hss head, pronotum and scntellum bright 
green, rather thiokly and finely punctured with brown: eyes black 
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ocelli red : the head haa a very short black line on each side in front of 
the eyes below the lateral margins: pronotnm with a very slender, 
reddish brown line on the edge of each lateral margin, the lateral mar- 
gins straight : scutellum with the margin of the apex whitiuh : coriace- 
On8 portion of the hemelytra red, punctured with brown, with the outer 
margin green, punctured; membrane transparent, with a large brown 
cloud a t  the base, in which are two darker brown spots : wings trans- 
parent, with the principal vein red : abdomen above crimson, very thick- 
ly  and finely punctured, with the lateral margins bright green : body 
beneath green, very thickly and finely punctured, except on the middle 
of the disc of the abdomen, which is yellowish, very smooth, and pnna- 
tab ; lateral margins of the abdomen with a black point on the apioal 
angle of eeoh eegment : legs green; tarsi testaceone; olaws black: 
rostrum pale teataceow, with the tip black ; second joint oonsiderably 
shorter than the third ; bass1 joint green, second pale greenish yellow; 
third becoming fulvons towards the apex; fourth end fifth fulvoue, 
with the tips brown (Dallae). Long. 10-11 mill. 

The dorsnm of the abdomen varies testaceous, unmarked, or broqdly 
with two black s t l i p s :  in a Ohinese example it is almost entirely 
black or snbviolaceons-black. 

Reported h m  Java, Ertstern Archipelago, Japan, Ohina, Siam 
Malacca, Silhat, Asaam. The Indian Museum hae specimens from Javs, 
China, h a a m ,  Sikkim, Calcutta. 

Ofvem. K. V.-A. Forh. p. 614 (1867) !.En. Hem. r, p. 84, 03 (1876). 

Differs from Nemra, in having the body less broadly obovate ; he- 
melytra ebove and beneath green ; membrane entirely co1ou1-less ; head 
generally leae deneely punctured ; venter eoionlately snbmgose, not 
panctured, basal tubercle very distinctly elevated, anteriorly angu- 
lated and somewhat compressed, reaching but not higher than the 
metastethinm which ie strongly elevated and generally sinnated poste- 
riorly. Differs from Pkrutia in the narrower body, head and soutellum 
longer and the scutellum narrower a t  the apex. 

230. ZANQI~ BERYLLUB, Fabricins. 

Cimb~r b a y l l w ,  Fabr., Mant. Inn. ii, p. 892 (1787)~ Ent. Syrt. iv, p. 110 
(1794) ; Syst. Rhyng. p. 168 (1803). 

Zangis bcryllus, Stbl, Hem. Fabr. I, p. 33 (1868) : StAl, En. Eem. v, p. 125 (1876). 

9 .  Suboval, pale somewhat sordid flavescent, shining, above leee 
17 
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denseIy punctnlats, first and second joints of the antennae very pale 
virescent, third fuucous, virescent a t  the base, fourth and 6ft.h testaceone, 
yellow-whitish at  the base ; extreme margin of the head, two longitu- 
dinal lines, approached before the middle, posteriorly more distant, 
parallel, a small line before the ocelli, also a lower line above the an- 
tenniferous tuhercleu, four minute spots on the pronotnm a t  the anterior 
margin, six placed in R, transverse row before the middle, also several 
behind the middle arranged in an undulating tmnsverse row, fonr 
minute basal spots on the ecutellum, one marginal on both sides before 
the middle and eeveral posterior scattered ; spots and small tmnsverse lines 
on the exterior limbus of the corinm, a small spot on the pro- and meso- 
utetliium situate towards the coxre, patch on the anterior angles of the 
proatethium, a minut,e spot almost a t  t,he middle of the baa1 margin of 
the sides of the mesostethium, lateral marginal pnnoture on the metea- 
tethium, badlal and extremity of the apical angles of the ventral mg- 
ment,s, narrow subapical and snbbaaal band on the eegrnenta of the 
connexiv~m, also apex of rostrum, black : membrane sordid hyaline : 
anterior lah'ral margins of pronotnm, and exterior margin of oorium, 
anteriorly weaklv orange. 

Head slightly sinuated before the eyes, somewhat narrowed before 
the sillus, rounded at the apex, anteocular part shorter than broad a t  
the base ; antenne with the third joint scarcely twice longer than the 
second : pronotum very remotely punotured before a waved row of 
black spots, more ohscure behind the same row, entire anterior mar- 
gin narrowly elevated, lowest part of the anterior lateral marqins 
a little rcflexed, lateral angles scarcely prominulous : scutellum almost 
thrice broader a.t the base than at  the apex of the frena : pectus remote- 
ly punctured, a large, opaque, lateral spot not punctured : venter very 
finely punctured, smooth on the disc, second segment at  the base con- 
vexly elevated in the middle : extremity of the apical angles of the 
segments somewhat prominulons: t ibis with a furrow continued 
through (Stdl). Long, 15 ; broad, 8 mill. 

Reported from Iudia, Trauquebar. 

Div. AXIAOASTAKIA. 

En. Hem. v, p. 64 (1876). 

a. b.  c. as in Hoplistoderaria (p. 66). 
d .  e. f. as in Ylautiaria (p. 123). 
g. Body flavescent, punctured black : feet sprinkled with blwk or 

fuscous : tihim above broadly furrowed, or flat and margined : velltl.rr1 
spiracles and the space around them usually black : membmne iufnscate. 
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List Hem. i, p. 300 (1851) ; Walker, Cat. Het. ii, p. 891 (1867) : Stil, Ofv@re. 
K, V.-A., Farh, p. 62% (1867) ; En Hem. v. p. &,94 (1876). Inoludee Uwemreaptrr~, 

Signoret, A. 8. E. F. (2 e.) ix, p. 341 (1861). 

Body elongate, broadest across the middle of the pronotnm, thence 
attenuated posteriorly : head large, longer than broad between the eyes, 
margins very obsoletely sinuate, tylus and jnga subequal in length, 
punctures arranged in longitndinal rows ; ocelli moderate, placed very 
little farther from each other than from the eyes : antennae inserted a 
little in  front of the eyes, about half the length of the body, 5-jointed ; 
basal joint very short, not reaching nearly to the apex of the head ; second 
joint shorter than the third ; the third joint shorter than the fonrth ; 
the fifth shorter than the fonrth, but longer than the third : rostrum 
stont, reaching the baae of the abdomen, inserted in front of the baae of 
the antennm, basal joint short, not reaching the base of the head, s e c o ~ ~ d  
joint longer, third longest, fourth longer than the first but shorter than 
the second : pronotnm hexagonal, jmmarginate, lateral margins round : 
ridge on the meso- and mete-stethium strongly elevated, robust, fnrniel~ed 
with e deep furrow, elevated margins of furrow produced anteriorly 
before the first pair of coxse, posteriorly behind the laat coxs, lobed ; 
basal tubercle of venter compressed : furrow of the orifices loug : scutel- 
lum reaohing a little beyond the middle of t,he abdomen with the lateral 
lnargins waved, apex very broad and rounded. Coriaceous portion of the 
hemelytra with the apical margin very oblique ; membrane large with 
nnmeroua longitudinal veins ; posterior lateral angles of abdominal . 
segments slightly spinose: abdomen beneath with an obtuse median 
longitudinal ridge ; legs rather stont ; tarsi three-jointed ; b a d  joint 
m long es the two following taken together. 

Diplodim valida, Dallaa, List Hem. i, p. 301, t .  10, f .  6 (1851) ; Walker Cat. 
Het. ii, p. 391 (1867) : StAl, En. Hem. v. p. 94 (1876) : Distant, A. M. X'. H. (6 8 . )  

iii, p. 45 (1879). 
Carenoscaptua maculipes, Signoret, A. 8. E. F. (2 0.) ix, p. 341 t. 10, f .  10; 

Walker, 1. c. iii, p. 676 (1868). (1851). 

9 .  Testsceous, shining, more or less pnnctured with brown : head 
with the lateral margins black, and with six punctured, blackish brown 
longitudinal lines, placed two on the t y l ~  and which meet a t  the middle 
of the vertex, and two on each of the juga, meeting a t  the ocelli : prono- 
tnm orange testaceous, thickly and coarsely punctured with dark brown ; 
the punctures becoming confluent on the posterior portion of the disc 
forming a broad blackish brown band, indistinctly clouded with testace- 
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ous ; the postero-lateral margins are testaceone, coarsely punctured with 
brown : scutellum orange testaceous ; the base impnnctate, with the 
lateral margins strongly pnnctured with blackish brown, and fonr pnnc- 
tured blackish brown spots across at  the margin of the pronotum; the apex 
rather finely punctured with brown; the middle occupied by a broad, 
blackish brown, transverse band, interrupted in the middle: coriaceoua 
portion of the hemelytra with the disc covered with rather coarse, con- 
fluent, brown punctures, so that only a few points of the testaceous ground 
colour appears ; outer margin testaceom, with two longitudinal lines of 
blackish brown punctures ; membrane brown, semitransparent : abdomen 
beneath testaceous, very thickly and finely punctured with brown, and 
clothed with fine, short, whitish hairs, with the median ridge impunctate, 
smooth and naked : pectus testffieous, more coarsely, but less closely 
punctured than the abdomen, naked, shining and somewhat rugose : legs 
orange red ; femora covered with round black points ; tibim with a black 
line down each of the ridges of the outer edge ; claws black : rostrum 
and antennse pale orange-red; the apical joint of the latter palest 
( D a l h )  . 

Long, 25-97 mill. Reported from Silhat, Bssam, Sikkim (mihi). 

Gtenns Axraoas~us, Dallas. 

Dallae, List Hem. i, p. 221 (1861): Walker, Cat. Het. ii, p. 288 (1867): 861, 
Ohere. K.  V.-A. Farh., p. 611 (1867) ; En. Eem. v. p. 64, 94 (1876). 

Body ovate: head longer than broad between the eyes, rounded a t  
the apex, tylns and juga subeqnal in length, lateral margins distinctly 
sinuated ; eyes very prominulous, globose : ocelli large, placed close to 
the eyes : basal joint of the antennm short and stout, not reaching the  
apex of the head ; second joint more than twioe the length of the first, 
but shorter than the third ; rostrum very long, reaching the middle of 
the third ventral segment, inserted close to the apex of the head ; basal 
joint shortest, reaching the base of the head ; second joint longer than 
the first, shorter than the fourth ; third longest : anterior angles of the  
rostra1 canal prodnced downwards into two long, curved tusks, of which 
the points are turned a little hindwads and inwards : pronotum hexa- 
gonal, unarmed, margined anteriorly and on the sides, lateral anglee 
rounded, not produced : scutellum large and long, reaching a t  least 
two-thirds the length of the abdomen, with the apex broad and rounded : 
frena not reaching the middle of the scutellum : coriaceom portion of 
the hemelytra, much longer than the membrane, reaching nearly to the 
apex of the scutellum ; membrane with longitudinal veins : ridge on the 
meso- and meta-stethium varying in height and breadth, without a 
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furrow : l e p  moderate ; tarsi 3-jointed, basal and apical join& about 
equal (Dallos) . 
30 

233. Axr~ct~srus HOBMARUB, Dallas. 

Amqostus rosmarus, Dallna, Liat Hem. i, p. 221, t. 8, f .  5 (1861) ; Walbr ,  Cat. 
Het. ii, p. 268 (1867) ; 861, En. Hem. v. p. 94 (1876) ; Distnnt, A. M. N. H .  (6 s.) 
iii, p. 46 (1879). 

8. Yellow, somewhat shining, rather finely and sparingly puno- 
tnred with black: head with the margins, a line down each side of the 
median and two longitudinal lines on the vertex, black : eyes brown ; 
ocelli reddish : pronotnm with the lateral margins and four spots placed 
in a transverse line near the anterior margin, black ; posterior margin 
blackish : scutellum with two small black spots near the middle of the 
base, a larger one on each lateral margin before the middle, and a large 
black patch before the apex ; hemelytm clouded with brown ; membrane 
brownish, eemitramparent : marains of the abdomen banded with black 
and yellow, the base and apex of each segment being black : abdomen 
beneath very finely punctured with brown ; stigmata black ; pectns irre- 
gularly punctured with black and brown : legs yellow; femora with 
large, tibke with smaller, black points : rostrnm with the extreme tip 
black : antennm with the two basal joints yellow, the second with black 

, points; third joint black, with the baae yellow (Dullas). Long, 16-17 
mill. Walker (1.  c.) notes that the sides of the rost~al canal are not 
spinose in the 8 : the length of the rostrnm is variable, antennm much 
mom than half the length of the body, and the joints to the fourth 
successively increaae in length, 4-5 equal in length ; pale luteons spot a t  
apex of the soutellurn is very variable in size and shape. 

Beported from Siam, Philippines, Assam (mihi). 

Genus ABTYANAX, St&]. 
Of-m K. V.-A. Forh. p. 611 (1867) : En. Hem. v. p. 64, 94 (1876). 

Body broadly obovate : head much deflexed, slightly narrowed for- 
wards, slightly mnnate on both sides before the eyes, obtusely rounded 
at the apex ; tylus and jnga eqnal in length, lateral margins somewhat 
obtuse ; buccnlse rather elevated, continued through ; ocelli near the 
eyes; rostram extended somewhat behind the lmt pair of feet, first 
joiut extending beyond the buccnlm ; first joint of a n t e n n ~  not reaching 
the apex of the head, second joint shorter than the third; pronotnm 
much inclined forwards, anterior margin narrowly callously elevated : 
~ n t e l l n r n  broad, a little longer than broad, somewhat shorter then 
abdomen, elightly narrowed hindwards behind the frena which occupy 
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a little more than one-fourth of the length of the scu,ntellum; oorium 
somewhat reaching the apex of the abdomen ; apical angle rounded : 
membrane with longitudinal veins : meso-stethium carinate : furrow of the  
odoriferous apertures coutinued in a gradually vanishing wrinklewx 
ridge: venter rather convex, unarmed a t  the base (Stbl). 

Type,  Scutelleru trirnaculatu, St. Farg. 

233. ASTYANAX TBIMACULATU~, St. Farg. & Serv. 

Scutelleza trimamdata, St. Farg & Serv. Eno. Mkth, x, p. 411 (1825). 
Osaphosoma trinraculata, Germar, Zeitsohr. i, p. 64 (1880) ; Walker, Cat. Bet. i ,  

p. 69 (1.867). 
Hoplwtodera tri-lata, Dallas, Liat Hem. i, p. 217 (1811) ; Walker, L a, ii, 

p. 265 (1867). 
Aatyanar t r i m d a t a ,  St&], Ofv. K .  V.-A. Forh. p. 639 (1870) ; En. Hem. v, p, 94 

(1876). 

8 .  Pale hstsceous, a little greyish ; throughout finely punotured 
brown, the punctures form six longitudinal rows on the head : sidea of 
pronoturn spinose : scutellum with three whitish impunotste spota, 
bordered brown, the apical largest, oval : last four joiuta of the antenma 
long, almost equal : rostrum extending a little beyond the posterior ooze 
(St .  Farg.). Long, 8: mill. 

Beported from Java, Philippines, Penang, Malacca, Burma 

Genus CRITHEUB, St&. 

Ofvem. K. V.-A. Porh. p. 517 (1867) ; En. Hem. v, 64,94 (1876). 

Body oval, depressed : rostrum long, extended almost to the apex of 
the abdomen, first joint extending somewhat beyond the buccnb, third 
somewhat longer than the second ; head somewhat narrowed forwards, 
obtusely rounded a t  the apex, lateral margins somewhat acute, slightly 
s i n u ~ t e  behind the middle ; jnga and tylus of equal length ; bncculre 
continued through, moderately elevated ; ocelli scarcely th~ ice  fsrther 

-- from each other than from the eyes; antenurn somewhat slender, first 
joint not reaching the apex of the head, second joint shorter than the 
third: anterior lateral margins of the pronoturn, rdexed, straight, 
anterior margin callous, scarcely truncate behind the eyes, lateral angles 
scarcely prominulous : scntellum moderate, narrow a t  the apex, frene 
extended beyond the middle of the scutellnm : veins of membrane, 
simple : mesostethiurn carinate: metaatetliinm somewhat elevated, pos 
teriorly emarginate : furrow of the odoriferous apertures psssing into 
a gradually evanescent wrinkle or ridge : abdomen slightly rounded on 
both ~ idcs ,  reliter lo~~gitudiually somewhat flat in the middle, the ex& 
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mity of the angles of the eegmente mmewhat prominnlons ( S t d l ) .  Allied 
to Ariagdur,  Dalles. 

234. CBITHBUE LINIATIFROBB, StAL 

Cdhaua  lkeatifrons, SU1, Berlin Ent. Zeit. xiii, p. 229 (1869) : En. Hem. v, 
p. 44 (1876). 

6. Oval, pale sordid flavescent, above rakher densely dotted black, 
the dohs in patches on the pronotum and scntellnm in the form of irregular 
transverse lines: a smooth longitudinal line on the head and pronotum a l ~ o  
two or four small spots arranged in a transverse row before the middle 
on the pronotnm, and a continued line within the anterior margins and 
the lateral anterior, smooth, this continued line ends within the row of 
densely accumulated black dots : dorsnm of abdomen mfescent, testa- 
ceous : head scarcely shorter than the pronotnm, transversely, finely,subrn- 
gose, marked beneath by black dots accnmnlated in abbreviated lines: 
antenme slender, second joint diatinotly longer than the first, third 
&nost more than half longer than the second, fnscons near the apex : 
pronotnm more thsn twice broader than long ; scntellnm posteriorly a 
little less densely punctured, with three small bmal spots and the extreme - 

part of the basal margin smooth : hemelytra punctured fnscous-ferrngi- 
nous, sprinkled with a few small smooth spots ; mernbrane infnscato, 
veined fnscom : pectns sparingly dotted black, the dots accnmnlated 
bere and there into tmme small 8pt.s : connexivum den~ely punctnred 
black : venter sparingly punctnred ferruginons.fnscons, more sparingly 

in the middle ; incisnres, spiracles and transverse line behind 
the spiracles, black : anal segment in 8 strongly retnse on the disc, 
broadly and obtusely sinnate a t  the apex, sinus itself slightly emargi- 
nate in the middle, posterior angles produced in a short lobe which is 
emarginate at  the apex ; femora remotely sprinkled ferrnginons (Stul). 
Long, ll* ; broad, 6 mill. 

Reported from Bnrma. 

Genus ACFBINES, Stlll. 

En. Hem. v. p. 66, 94 (1876). 

Head short, almost equally long and broad between the eyes, broadly 
a t  the apex, vaguely punctured, not sinnated in the lateral 

margins: pronotum vaguely punctured a'& the very narrowly leviqab 
=tirior margin, and a t  the somewhat acute and narrowly refiexed 
anterior lateral margins : scntellnm moderate, shorter than the corinm, 

moderstely broad : fmna extended beyond the middle of the 
scntellnm : rostrum not extellded behind the metastethinm, eecond joint 
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longer than the third : mesostethial iidge gradually thicker hindwards : 
mehstethinm somewhat elevated, sexangular, sionated a t  the base ; basal 
tubercle of venter distinct, angulately prominnlons and touching the 
metastethium : membrane with five veins (S ta l ) .  

Acesines breviceps, StH1, En. Hem. v, p. 91 (1876). 

9 . Oval, somewhat depressed, weakly sordid flavescent, somewhat 
shining, above and on the pectns rather densely and distinctly punctured 
black, punctures arranged in lines and groups and leaving small irregular 
and confluent smooth spots: anterior margin and obsolete longitudinal 
line on pronotum, also anterior, obtriangular, indeterminate spot on 
scntellum, less densely punctured or somewhat smoothish : sides of venter 
remotely spriukled with fine pnnctnres ; lacerated lateral streak, sixth 
segment and anal valvules, blackish : dorsnm of abdomen, membrane 
and two apical joints of the antennee, fnscons: tibim minutely sprinkled 
fascous. Headabout one-third shorter than the pronotnm, anteocular part 
transverse, gradually very slightly narrowed forwards beyond the middle, 
thence a t  the apex abruptly, broadly and obtusely rounded : first joint 
of the antennae scarcely reaching the apex of the head, second joint e 
little shorter than the third : bnccnlm slightly elevated, posteriorly lower: 
rostrum reaching the base of the venter, first joint on a level with the 
bnccnlm posteriorly, third joint shorter then the second, longer than the 
fourth : anterior labral margins of the pronotum straight, acute, very 
narrowly somewhat laminated and reflexed (9ta"l). Long, 9 ;  broad, 
6 mill. Reported from India. 

Div. EURTASPAEIA. 

En. Hem. v, p. 66 (1876). 

a. b. c. aa in Hoplistoderaria, (p. 66). 
d. e. as in Plautiaria, (p. 123). 
f. Head posteriorly, between the eyes and the ocelli, rather strongly, 

or very distinctly, impressed : corinm and sontellnm equal in length, o r  
somewhat so : the scntellum broad behind the short f r e m  : anterior 
lateral margins of the pronotnm rounded, levigrtte, or callons : feet 
pale, not pictured (Stdl). 

Genus EURYASPIS, Signoret. 
E q e a s p i s ,  Sign., A. 8. E. F. (2 e.), ix, p. 842 (1851); Eutympis, Stlil, En. Hem. 

v, p. 66, 96 (1876). 

Scntellnm large, occupying more than three-fourths of the  abdo- 
men, very broad and roundod : jnga and tylns equal in length : rostrum 
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barely reaching the poebrior feet and enclosed at  i l  bwe : eyee very 
stout; ocelli approximate to the eyes : anteuns 5-jointed, the 3-4 joint8 
longest : pronotum very tumid and inclined forwards ; anales ronndud : 
hemelytra longer than the abdomen : sternal ridge ending in a point 
and flattened between the anterior feet, very broad between the middle 
and posterior feet, slightly bifurcate in order to receive the ventnl 
point which ie very short : abdomen very tumid, ecarinate : feet cylin- 
drical (Sign.). 

Remarkable for the large scutellum and the rounded tibim which 
are very finely furrowed above. 

E~crysaspis tranmersalis, Sign., A. S. E. F. (2 8 . )  ix, p. 343, t. 10, f. 1, (1851). 
Eutyaspia transcersalie, St61, En. Hem. v, p. 95, (1876). 

Yellow, varied with brown and lighter yollow : head small, yellow, 
with the lateral margins sinuate, the sinuosity black as well as tlre 
grooves befieon the lobes, the space around the ocelli and the posterior 
margin : pronotum divided in two by a sinuated band of a liglitcr 
yellow almost white, proceeding from one to the other of the postorior 
angles; the anterior part, yellow, and the posterior, bromnisll : scutcl- 
lum with a yellow ~urface anteriorly, bounded by a circular baud of a 
much lighter yellow and almost white, and, posteriorly, a brol~d p t c h  
of a brownish red, circumscribed yellow, and strongly punctured ul)ove 
on both sides : hemelytra brownish-yellow : membrane transpnrent 
with 7-8 veins, hardly bifurcate : body beneath and feet yellow : 
abdomen with four brown bands : stigmata small and black (Sigth. ) .  
Long, 9 mill. 

Reported from Pondicherry. 

Div. MENIDABIA. 

En. Hem. v, p. 65, (1876). 

a. b. c. aa in Ho plistoderaria, (p. 66). 
d. Second ventral segment obtusely convex in the middle, or with 

a porrect spine, rounded or compressed, very rarely obtnaely eomewhat 
tuberculate in the middle, i f  so, the t ibis are rounded and without a 
furrow : metsstethium not elevated : mesostethial ridge everywhere 
equal in  breadth, or somewhat so : third joint of the rostrum very rarely 
e little longer than the second. 

e. Tibim above generally sulcated, or flattish and margined, very 
rarely entirely rounded and without a furrow, i f  so, the venter has a 
porrect spirle nt tho base. 

18 
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f. Tibim above margined on both sides, or with a broad, very dis- 
tinct furrow : mesostethial ridge anteriorly not, or barely, strongly 
elevated, there neither laminated, nor freely produced, nor thickened : 
ventral spine, when present, short or modexate, rarely extending some- 
what beyond the intermediate coxm : ventral spimles very rarely black : 
apical angles of the sixth abdominal segment not produced in a large 
acute tooth : rostrum extended behind the intermediate coxm, generally 
reaching or extending beyond the base of the venter (Stdl). 

Genus CBESPHONTEB, StAl. 

Ofoen. K. V.-A. Forh., p. 614, (1867): En. Hem. v, p. 66, 96, (1876). 

Body broadly obovate : head rather inclined, narrowed forwards, 
very slightly sinuate before the eyes, rounded a t  the apex ; tylns and 
jugs of equal length ;' anteocular part shorter than broad ; lateral 
margins flattened, acute; bucculm coutinued through, moderately ele- 
vated : ocelli about thrice further from each otlier than from the eyes ; 
rostrum extended between the last coxm, first joint as long as the 
bucculee, second joint longer than the third; antennm moderate, first 
joint scarcely reaching the apex of the head, second joint shorter than 
the third : pronotum moderately inclined, anterior margin not elevated, 
scarcely truncate behind tlhe eyes, anterior lateral margins somewhat 
obtuse, lateral angles obtuse, produced in a broad process : scutellnm 
somewhat broad a t  the apex, moderately long, frena extended a little 
beyond the middle of the scutellum : apical margin of corium rounded : 
mesostethium distinctly carinate : venter, at  the base, with a long robust 
spine: furrow from the odoriferous apertures continued in a long, 
gradnally vanishing, wrinkle or ridge : apical angles of abdominal seg- 
ments scarcely prominulous (Stdl). 

Crssphmtes nigro-maculatua, Haglnnd, Stettin Ent. Zeit. uir, p. 167, (1868) : 
Stil, En. Hem. v, p. 96, (1876). 

8. Subquadrate, posteriorly rounded, pale flavescent or stramine- 
ous; head and ~,ronotum, in patches, sides and apex of scntellum 
densely, punctured black ; hemelytra densely punctured rnfescent ; the  
lower portion of the hemelytra, dorsum of abdomon, two basal jointe of 
the antennre, and baee of three last joints, connexivum, and feet, more 
or less, rnfescent : three last joints of the antennm, a somewhat smooth 
median shining spot on the scutellum, numerous minute upots on p e c t u  
and venter, dnplicabed spots on the connexivum, also somo spots on the 
apices of the femora, black; membrane and wings, fnscescent : b-1 
internal anglo of the membrane with an obscure spot. 
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Head rounded at the apex, tylns oontinned through; ocelli four 
times further from each other than from the eyes : antennm extended, 
reaching beyond the lateral angles of the pronotnm, lest three joints 
equal, twice as long as the second : rostrum hardly reaching the lest 
pair of cox= : pronotnm transverse, almost thrice broader than long ; 
lateral angles roundly produced, posterior margin anbeinnate : sides of 
the scntellnm a little sinuate ; apex rcundod ; frena extending some- 
what beyond the middle: dorsnm of abdomen hardly violascent; be- 
neath densely, but not strongly, pnnclnred ; ventral spine narrowed, 
acute, reaching the middle between the anterior end intermediate coxm ; 
p l e m  opaque, rnfescent : minnte black spots on the venter arranged 
in six rows ; longitudinal  pots in external rows in middle of the seg- 
ments near the spiracles ; transverse spots in median and internal rows 
on the basal margin of the segments; the internal rows of spots are 
wanting on the last two segments, but the last segment has a minnte, 
median, transverse, basal, black spot : tibim not distinctly snlcate (Hag- 
Eund). Long., 9+ ; broad, hardly 7 ; exp. hem. 23 mill. 

%ported from the Dekhan. 

Genus ANTESTIA, Sthl. 

pt. Hem. Afric. i, p. 82, 200, (1W) ; Ofvers. K. V.-A. Fsrh., p. 514, (1865); 
En. Hem. v, p. 66, 96, (1876). 

Head more or less deflexed, imma~ginate ; juga and tylns of eqnal 
length ; first joint of rostrum not extending beyond the bnccnlm pos- 
teriorly ; first joint of antennm not or scarcely reaching the apex of the 
head, second joint shorter than the third : anterior and anterior-lateral 
margins of the pronoturn distinctly reflexed or callous, elevated : scntel- 
lnm broad or somewhat so a t  the apex: mesostethium not, or but slight- 
ly, carinate: venter sometimes distinctly epinose st the base (Sta"1). 
Certain virescent species of Anteatia are very like Zangis and Plautia, 
but differ in having the second ventral segment in the middle rather 
convex and not very prominulous, pronotnm strongly margined, and the 
tibia, above dktinctly 8at and marginate. 

238. ANTESTIA ANCHORA, Thunberg. 

Cima anchwa, Thnnberg, Nov. Ins. Spec. ii, p. 47, t. 2, f. 60, (1783). 
Pantatom anchora, Dallas, List Hem. i, p. 254, (1851) ; Walker, Cat. Het. ii, p. 

300 (1867). 
Pentdoma m c i a t a ,  Ellenr., Nat. Tijdsskr. Ned. Ind. xxiv, p. 154, (1862). 
Anl~Aia  anchora, Stiil, En. Hem. v, p. 96, (1876) ; l)istant, A. M. %. H. (5 8.) 

0.. m, p. 45, (1879) ; J. A. 9. B. xlviii (5), p. 87, (1879). 

Head pale orange-yellow, with a black, oblong, longitudinal spot 
between the ejes : pronoturn pale orange-yellow on the margins and 
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anterior half of the median line, rest lutescent-whitish, with aix black 
spots, of which two oblong, transverse, lie along the anterior margin ; 
four, oblong or slightly cuneiform, longitudinal, towards the posterior 
margin : ficutellum lutescent-whitish, the middle pale orange, with two 
ovate or semicircular black spots a t  the base, two minute triangular, 
scarcely visible, at  the basal angles, and two large triangular spot8 
towards the apex and whose bases rest on the margins, black : hemelytn 
pale orange-yellow, with three ~omewhat rounded black spots arranged 
triangularly : mcmbrane black, tip pale : beneath, pale virescent with 
5-7 rows of black spots, the marginal minute, not continued on the 
pectus, sometimes indistinct, the second oblong, transverse, the third 
sometimes confluent with the second and sometimes wanting, the median, 
on tho aisc, oblong transverse. In  Ellenrieder's example from Sumatra, 
the two anterior spots on the scutellum are ovate, the posterior trian- 
gular, the orange-pellow space between them taking the form of a 
cross ; 1-2 joints of antenns and the feet, nrfous, femora indistinctly 
annulate, tarsi fuscous-bmnneous, beneath sordid luteacerlt, with, on 
both sides, a lateral row of black spots and a median row of bmneoue  
spots. Long, 10-11 ; broad, 74 mill. 

Reported from Java, Sumatra, Burma, Tenasserim, Sikkim (mihi), 
China. 

239. ANTESTIA PULCHBA, Dallas. 

Pmtatoma pnlchra, Dallae (nec Westw.), List Hem. i, p. 253, (1851) : Walker, 
Cat. Het., p. 300, (1867): ? StB1, En. Hem. v, p. 128, (1876). 

9 . Rounded ovate : head rather large, pale tawny, smooth and im- 
punctate, with the sides narrowly margined : eyes black; ocelli red : 
pronotnm with six blnck spots which occupy nearly the whole surface, 

a rather small oblong transverse spot on each side close to the 
anterior margin, a larger one on each lateral angle, and two large some- 
what qnrtdrate spots, covering nearly tho whole disc and reaching the 
posterior margin ; the narrow anterior margin, the anterior portion of 
the lateral margins, a tranverse line near the anterior margin, a median 
longitudinal line, and a longitudinal line on ench side running from the 
tmnsvome line to the posterior margin, are yellow ; the median lanai- 
tudinal line has an orange spot close to the anterior margin, the posterior 
portion of the disc, with the exception of the median yellow line, is rather 
strongly, but not very thickly, punctured, with the punctures black on the 
lateral longitudinal yellow lines, and there is a line of 5-6 fine black 
tnres on the yellow portions of the lateral margin close to the edge : 
tellurn yellow, omllge towards the bme and a t  the apex, with a narrow 
transverse black band, in tempted in the middle, a t  the base, and a large, 
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mmewhat bifid, pitchy black patch occupying nearly the whole of the disc ; 
the basal portion smoothand impunctete, the diso ratherstrongly punctured, 
the pnnctnres becoming finer and closer towards the apex, which is 
very finely and thickly punctured, the lateral margins punctured with 
b h k  : hemelytra orange, with the inner part of the coriaceoua portion 
yellow, thickly and rather strongly punctured t o w ~ r d s  thc barre, rno1.e 
finely towards the apex, with an impunctate space on the disc behind 
the middle ; with a large patch, posteriorly deeply emnrginate, on the 
disc about the middle, and the apical margin pitcl~y black ; memhrane 
dark brown : wings brown, semitransparent, with tho apex darker: 
abdomen above red, very thickly and finely pnr~ctured, with tho marqins 
yellow ; the margins of the second and of the base of the third seg- 
ments are black. Body beneath pale yellow, smooth, and shiuing: 
venter impnnctate, with a large black spot on each side of each seg- 
ment except the last, which has a large square spot of the snme colour 
in the middle; the lateral margins of the second segment are black : 
pectus witha liueof fine blackish punctures withinthe margins of each seg- 
ment and with two rows of large black spots on each side, of which the 
inner row consists of three spots, one in each segment, the outer of four, 
of which the fourth spot is placed close to the posterior angle of the 
metastethium : legs orange, with the base of the femora testaceons, and 
with a more or less distinct brown or blackieh ring near the apex of t,he 
femora : rostrum brown, with the apex black, and the basal joint pale 
orange : antenns black, with the two basal joints orango (Dallas). 
Body long, 11-12 mill. 

Reported from India, Burma : the Indian Museum has specimens 
from A n h n ,  Sikkim (mihi). 

240. ANTESTIA CRUCIATA, Fabricins. 

Cimca, crun'atus, Fnbr., Syst. Ent., p. 7 1 4  (1775); Spoo. Ins. ii., p. 358, (1781); 
&nt. Ins. ii, p. 295, (1787) Ent. S p t .  iv., p. 119 (1794) ; 8yst. Rhyng. p. 174 (1803); 
wolft, Ic. Cim. ii, p. 62, f. 69, (1801) : Herr. Bohiifi., Wans. Ina. v, p. 63, t. la f. 506, 
(1839). 

peddomo cruciata, Am. and Serv., Hist. Nat. Ins. HBm. p. 132, (18U) : Dallea, 
List Hem. i, p. 254, (1851) ; Wnlker, Cat. Het. ii, p. 300, (1867). 

Antest ia  c w i a t a ,  Stil, Ofvers. K. V.-A. FOrh., p. 630, (1870) ; En. Hem. v, p. 
96, (1876). 

~ h h  species varies much, sometimes rnfescent or croceons, some. 
times k e s c e n t  or virescent, spots on the upper side larger or smaller, 
black o r  olivaceons-virescent, pectus and venter on the anterior anales 
of the segments marked with a blaokish spot or immaculate. Antenns 
f n - ~  : head pale, with two curved black lines, the aides bruuneous : 
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pronotnm pale, four spots anteriorly, and posteriorly six spate, black : 
scutellnm black, sides pale a t  the base, a cruciform patch in the middle 
and a t  the apex pale : hemelytra pale, tinted fermginous, with three black 
spots : wings fnscons : beneath flavescent, sides spotted black (Fabr ). 
The outer spots of the anterior row on the pronotum are sometimes 
obsolete. Long, 9 mill. 

Reported from Java, Burma, Bengal. The Indian Museum has 
specimens from Calcutta, Sikkim (mihi). 

241. ANTESTIA MODIFICATA, Distant. 

Antestia modijcata, Dist., Tram. Ent. Soc. p. 350, t. 12, f. 4, (1887). 

Ochraceons, spotted withbluish black,above sparingly pnnctate : head 
Inteons, margins of tylnsand margins of juga in front of the eyes, also two 
spots at  base, bluish-black : eyes brownish : antennae bluish black : prono- 
tnm with eight bluish-black spots, the six largest arranged in two rows on 
the disc, and a smaller elongate spot in eaoh basal angle : corium with four 
bluish-black spots, one a t  the base, one at  the apex, and two median: 
membrane pale hyaline with a large bluish-black sabqnadrate spot a t  the 
base : body beneath pale lnteons, sternum spotted with bluish-black, and 
abdomen with sutural fasciae and lateral spots of the same colour : legs 
lnteons ; femora with a blackish spot near their apices : antennse with 
second joint shorbr than the third, 4-5 joints longest (Did . ) .  Long, 7 
mill. 

Reported from Sikkim, where it is rather common (mihi.). 

Genus APINE~,  Dallas. 

List Hem. i, p. 231, (1851); Walker, Cat. Hbt. ii, p. 283, (1867) ; Sal, En. 
Hem. v, p. 97, (1876). 

Head deflexed, abont as broad as long, rounded a t  the apex, the  
tg-lns rts long as the jnga : eyes prominent : ocelli distant but not placed 
very near the eyes : antenniferous tubercles very small, entirely con- 
cealed by the lateral margins of the head : antennae more than half the 
length of the body, 5-jointed ; basal joint short, not reaching the apex of 
the head; second joint abont the length of the first, much shorter than 
the third ; the 3-4 joints about equal ; fifth a little longer : rostrum 
scarcely reaching the posterior coxs; basal joint reaching the base of 
the head, second longest, third shorter than the fourth, which is very 
little shorter than the second : body oblong-ovate, somewhat elonpte : 

pronotnm very little broader than long, much broader behind than 
before : scutellnm somewhat triangular, but with the apex rather b d  
and rounded : corium rather longer than the membrane with ib apical 
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margin oblique and rounded; membrane with longitudinal veins : abdo- 
men and sternum unarmed : legs rather long ; tarsi 3-jointed, the basal 
and apical about equal (Dallae) . 

242. ~ I N E B  CONCINNA, Dallas. 

Apinss m ' n n a ,  Dallas, L i~ t  Hem. i, p. 282, t. 9, f. 2, (1861) 3 Waker, Oat. Hot. 
ii, p. 883, (1867) ; Sthl, En. Hem. v, p. 97, (1876). 

8. Shining blaok, thickly and finely punctured : pronotum with 
the lateral margins narrowly edged with white, and with a large somewhat 
ovate yellow spot on the middle of the disc : soutellum with a large yellow 
spot in w h  basal angle, and a large spot of the Bame colour on the apex ; 
across the disc, close behind the two basal spots, runs an orange yellow 
line, which forms a kind of anchor, with a short longitudinal line run- 
ning between the two spots : corium with the basal portion of the oubr  
margin whitish, and with a transverse white band near the apex; 
membrane blackish: abdomen with the margins of the 3-5 segments 
white, interrupted with black a t  the sutnrea : pectw with a large, trian- 
gular white spot in each of the posterior angles : coxm and base of the 
femora white ; apices of the femora black ; anterior tibim yellowish 
white, with a black line down the inside ; intermediate t ibis white, with 
the baae, and a minute line at  the apex, black ; posterior tibim white, 
with tho base and apex black; tarsi black: rostrum black: antennae 
black, with the second joint testaceow (Dallae). Long, 6f mill. 

Reported from India, Bombay, Hardwar (mihi.). 

E'tnd. x, p. 23, (1861); Stiil, En. Hem. v, p. 66, 97, (1876). 

Differs from Antestia, Still, in having the second ventral segment 
with a gradually compressed, porrect spine, almost laminate a t  the apex, 
or with a compressed tubercle, prominnlons forwards. In Anterrtia there 

neither spine nor tubercle.. 

Henida Signwctii, StU, En. Hem. v. p. 98, (1876). 

Very like and closely allied to 111. maculiventri8, Dallas, differs only 
in having the pronotum a t  the lateral intramarginal row of dots narrowly 
smooth, and flavescent, entire anterior margin calious and smooth, 
not punctured behind the eyes, and head somewhat shorter (Bt i l ) .  
Long, 7) ; broad, 4 mill. 

from India (Africa ?). 
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244.  ME^-IDA FLAVO-VARIA, Dallas. 

Rhnphigan ter ja~-o -~ar ius ,  Dallna, List. Hem. i, p. 2RR, (1851). 
At~testin]?nco-t'nria, Walker, Cat. Het. ii, p. 23, (lRG7). 
Menida jla~3o-varia, Stbl, En. Hem. v. p. 98, (1876) : Distant, A. M. N. H. (5  8) 

ii, p, 45, (1879). 

Above black, thickly and rather finely pnnctnred : head with a few 
irregular yellowish points : pronotum with the lntcrnl margins, a spot on 
the middle of the anterior margin, a ool-reuponding one on the posterior 
margin, one bn each lateral margin, and three or four on the disc, yellow: 
scutellum with a large cross on tlle disc, the apex and a spot in each 
basal angle, yellow : hemelytra with the bnse of the outer margin, and  
a spot on the disc, a little behind the middle, yellow; membrane transpa- 
rent, with an indistinct, brown, transverse band across the middle: 
abdomen with the margins banded with yellow and black; beneath 
black, with the sides thickly and finely punctured, tho lateral margins 
banded with yellow and black ; basal spine prassir~g the posterior COX=, 

brown : legs yellow : rostrum brownish : antennm pale brown, with the  
4-5 joints black (Dallas). Long 72-8 mill. 

Reported from N. India, Assam, Sikkim (mihi). 

245. MENIDA FORMOSA, Westwood. 

Pentatoma fosmsa ,  Westwood, Hope, Cat. Hem. i, p. 34, (1837). 
Rhnphiyanfer spectandus, 6t%l, Freg. Eng. Reaa Eom., p. 230, (1859). 
Bhaphignxter albidena, Ellenr., Nat. Tijds. v. Ned. Ind. xxiv, p. 159, (1862). 
Meaida fortnosa, Stbl, En. Hem., v. p. 99, (1876). 

Brassy fuscous, varied with whitish ; throe lines on the head an- 
teriorly, two lines posteriorly, and a dot before the eyes, whitish : pro- 
noturn anteriorly with two tra~lsveme rings and a waved median line, 
scntellum with two basal spots and an apical anchor-shaped spot (some- 
times connect.ed by a longitndinal median line with the basal spots), 
pale : two marginal spots on the hemelytra pale ; antennm fuscoua, pale 
a t  the base ; posterior femora and all the tibiae a t  the apex, and the  tarsi, 
black (Rresfw.). Long, 6-7 mill. 

Very like M. earipennb, Westw.: the 9avescent lateral lines on 
the head abbreviated behind the middle ; median line forked posteriorly, 
sometimes interrupted before the fork ; band on the pronoturn broad, 
markedand sometimes divided into two by a confuscd row of blwk dots ; 
venter flavescent, sides spotled fusco~s,  median streak sometimes h. 
cons ; yellow marking on the dorsum variable (&dl). 

Reported from China, Malacca, Sumatra, Uurme, Sikkim (rnihi). 



246. MENIDA VARIPENBIB, Westwood. 

P&anua varipmia, Weatwood, Hope, Cat. Hem. i, p. a, (1837). 
Rhaphyaslsr varipanis, Dallae, Li~t  Hem. i, p. 286, (1851). 
Adestia  v a s i p e ~ ~ u ,  Walker, Cat. Het. ii, p. 281, (1867). 
M&da zaripewmis, BtM, En. Hem. v, p. 98, (1876) : Diskbut, A. hf. N. H. (6 6.) 

iii, p. 45, (1879). 

Brassy, thinly punctured, shining: head with three lines (the 
lateral interrnpted), and the orbit of the eyee, anterior and latelval 
margins of the pronotum and an anterior band interrupted in the middle, 
scutellum a t  the base, and an apical moon-shaped spot, whitish : heme- 
lytra fnscons a t  the base, black in the middle, with a whitish spot before 
the membrane which is fuscons ; antennm and feet, lnteons : posterior 
angles of the pronotnm not prominent (Westw.). 

Head adorned with a spot a t  the eyes and with three, parallel, 
longitudinal lines (the lateral lines interrupted posteriorly), flavescent, 
shining: beneath black : lateral limbus, two rows of spots and the 
ventral spine flavescent. Long, 7t mill. 

Reported from Java, Tenasserim, Sikkim (mihi). 

247. M E ~ I D A  DIBTIHCTA, Distant. 

Hen& distincta, Distant, Trane. Ent. Sw., p. 123, (1879); Scieut. ROE, 2nd 
Yarkond Miss., p. 6, i. 3, (1879). 

Luteone, covered with strong greenish-black pnnctures : h a d  lute- 
ons, with the lateral margins and fonr longitudinal punctnred lines 
greenish-black ; these Lines are much mom diatinot on the ante-ocular 
portion of the head : eyes dull ochreous : antennm pilose with tho second 
joint shorter than the third, 41-5 joints sub-equal, rather longer than the 
third ; 1-3 joints lnteons, apex of tho first, and apical half of the third, 
black; 6 5  joints, black, namwly luteous at  the base : rostrum Iuteous, 
apical joints pitchy: pronotum with an anterior submarginal line of 
greenish-black punctures, and two irregular transverse ocellated punc- 
tured marks of the same colonr on the anterior portion of the disc : 
scntellnm with a large median sub-basal greenish-black spot, and two 
s-11 and somewhat indistinct ones of tho same colour situated on the 
lateral margins a little before the apex : membrane transparent, whit- 
i ~ h  : abdomen above black, connexivum luteone, spotted with black : 
underside of body and legs lnteons, sparingly and distinctly punctured 

black : tarsi pitcl~y (Distunt). Long, 6 mill: 
fipol.tcc1 from Morrco, Sind valloy. 

10 
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Cimex histrio, Fnbr., Mnnt. Ins. ii, p. 296, (1787) ; Ent. Syet. iv, p. 122, (1794) 
Syet. Bhyng., p. 178, (1803). 

Rhaphigoster concinmu, Dallae, Liet Hem. i, p. 885, (1851); Walker, Cat. 
Het. ii, p. 281, (1867). 

AntestM histrio, Btil, Ifom. Fabr. i, p. 34, (1808). 
Menida hiet+io, Stbl, En. Hem. v, p. 98, (1876). 

Head deep black ; orbit of the eyes and five lines (the two inter- 
mediate abbreviated), black; antennm femginons : pronotnm rnfona 
with numerous, impressed, fnscous points : anteriorly with two large 
fnscons spote, punctured rnfone : scntellum varied yellow and rnfona 
with three fnsoous spots, the posterior marginal : hemelytra fwcona, pos- 
teriorly with a rnfons patch ; wings whitish : beneath deep black with 
two rows of whitish spots which, however, do not reach the apex: 
margin of abdomen whitish (Fabr.). 

Dallas deecribes his R. cot~cinnus thus :-Above testaomus or pale 
orange, shining, finely, but not very evenly, punctured black : head with 
the lateral margins, a line within the orbit of eaoh eye, two parallel 
median longitudinal lines reacl~ing the posterior margin of the head and 
sometimes an abbreviated line on each of the juga, black : pronotnm 
with a strong, punctured, black line running oloee to the anterior and 
antcro-lateral margins, end on the ahterior portion of the disc, two 
irregular, tmnsverse, black ocellated marks : scntellnm with a lozenge- 
shaped black spot in the middle near the base and a blnck spot on each 
lateral margin near the apex : hemelytra with a broad black apical band 
which is interrupted in the middle by a broad, oblique, reddish line : 
the membrane transparent, whitish : margins of the abdomen yellow, 
thickly punctured, with a black band on each of the sutures : body 
boneath testaceous, thickly punctnred a t  the sides: with three broad 
longitndiual bands, one on cach side, rnnning from behind the eyes to the  
apex of the abdomen, having a narrow testaceom margin throughout i ts  
entire oonrse, and one down the middle which is sometimes formed of 
distinct spots on the abdomen : the abdomen is sometimes black, with a 
large testaceous patch on each side a t  the base : ventral spine long, reach- 
ing the intermediate coxm, testaceous : legs orange : rostrum pitchy, base 
testweons ; antennoe pale brown (Dallas). 8 ,  long, 6& : Q , long, 8 
mill. 

Reportcd from Tmnqucbnr, China, Cnlcutta (mil~i). 



Div. PIBZODOWRIA. 
En. Hem. v, p, 66, (1876). 

a. b. c. as in Hopl is tohria ,  (p. 66). 
d. e. as in Menidaria, (p. 133). 
f. Tibim generally rounded, rarely furnished above with a narrow 

and obsolete furrow, or flat and immarginato : venter spinose a t  the base, 
spine sometimes extended to the head : apical angles of the sixth abdo- 
minal segment sometimes p r o d u d  in a large acute tooth (SGl). 

&nu8 PIEZODORU~, Fieber. 

Enr. Hem. p. 78, 329, (1861) ; Walker, Cat. Het. ii, p. 867, (1867) ; StAl, En. 
Hem. v, p. 68, 100 (1876). 

Body oblong-obovate, smooth : head short, rounded in front ; basal 
joinb of the antennte ahorter than the head, third joint longer than 
second and aa long as the fonrth ; rostrum exfended to between or behind 
the intermediate coxre, somewhat slender, first joint not reaching the 
baee of the bncculm, second joint shorter or about aa long as the third 
which i~ thickened a t  the end : anterior margin of the pronotnm with cr 
callous elevation, only very narrowly smooth; extreme apex of clavoe 
with a pnactiform black or fnscous epot ; membrane colourleas : basnl 
spine on venter long, mesostethiel ridge anteriorly elevated and thero 
incrassate or generally laminato, usually also freely prominulons betweell 
the first pair of COXBB ; spiracula black ; furraw of the odoriferous aper- 
ture long, continued in a ridgo or wrinkle : apical angle of sixth ab- 
dominal eegment not produced in a large tooth. 

Gina &o-j-&us, Fabr., Mant. Ins. ii, p. 293, (1787) ; Ent. Syst. iv, p. 114, 
1794) : Syst. Bhyng. p. 170, (1803). 

Cirnst hiibneri, amelin, ed., Syst. Nnt. i, (4), p. 2151, (1788). 
Ci- paaeacens, Fabr., Ent. Syst. Snppt. p. 534, (1798); Syst. Bhyng. p. 168, 

(1803). 
Rharphigasterjk~wlineatu8, Westwood, Hope, Cat. Hem. i, p. 81, (1837) ; Dnllae, 

List Hem. i, p. 283, (1861); Walker, Cat. Hot. ii, p. 3G4, (1867). 
Rhphigastor  cirescens, Am. & Serv., Hist. Nut. Ins. H6m. p. 148, (1843). 
Nmaro p e l l u c i d a ,  Ellenr., Net. Tidsakr. Ned. Ind. xxiv, p. 167, f. 20, (1862) ; 

Walker, 1. c. p. 367, (1867). 
Bhaphjaater  o c e a n i c w ,  Montr., Ann. 800. Linn. Lyon. (2 8.) xi, p. 224. (1865). 
pkdonu, rubro- jasciatua,  St&, Hem. Fabr. i, p. 32, (1868); En. Horn. v, p. 100, 

(1W6) : Scott, A. M. N. H. (4 8.) xiv, p, 290, (1874) Distant, Trans. Ent. Soo. p. 416, 
(1883) : Lethierry, Ann. Mns. Uen. xviii, p. 703, (1883). 

Above viresceut., benoath flavescent: pronoturn posteriorly mom 
obscul-e, furnished wit11 a sauguincous band (Fabr.). Above and feet 
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pale ffavescont, immaculate : antennm rufons, first joint pale at  the base : 
abdomen beneath with a row of black dots (C. fivescene, Fabr.). Palo 
lntescent or albescent, with a sulphur-coloured border, a transverse 
lnbons line between the posterior angles of the pronotnm bordered with 
greyish bands : hemelytra pellucid, membrane hyaline : feet pallescent, 
tarsi brnnneons ; 4-5 joints of tho antennre, pnrpnrascent : beneath och- 
raceous (N. pellucida, Ellenr.). Long, 8 mill. 

Reported from N. Anstralia, Java, Sumatra, Philippines, New Cale- 
donia, Ovalan, Tahiti, Assam, Sikkim (mihi), Bengal, Cochin-Chin?, 
Japan, Zangbar, Abyssinia. 

Genus ~ B I O R I X ,  -Stil. 

En. Hem. v, p. 66, 100, (1876). 

Apical angles of the sixth abdominal segment .pl.odnced in a large 
acute tooth : abdomen gradually narrowed, sides somewhat straight: 
basal spine of venter extended to the head, gradually compressly acn- 
minated : anterior lateral margim of the pronotnm, also the anterior 
behind the vertex, levigate, the former straight, lateral angles somewhat 
prominulous, straight, rounded a t  the apex : frena extended beyond the  
middle of the scutellum: corinm a little longer than the s ~ n t e l l ~ ~ ,  
apical margin rounded : ventral apiraonla black : mesostethinm with a 
fine ridge : t ibis above narrowly and slightly furrowed: rostrum 
reaching the last pair of feet, the 2-3 joints somewhat equal in length : 
membrane colonrlese (Stdl). 

250. ~ B I O B I X  AENEBCENB, Still. 
Ambioria csnescens, BtU, En. Hem. v, p. 100, (1876). 

9 . Greyish-hvescent, shining ; beneath with the feet verging into 
ferrnginons ; above distinctly and densely punctured, black ; beneath 
not so distinctly, and not SO densely, punctured fnscons : 2-3 joints of 
the antenns, black : head, barely anterior half of pronotom, rounded 
impunctate basal spot and band near the impunctate flavescent apex of 
the scutellnm, anterior punctures on the costal area of the hemelytra 
and bands on the connexivum, brassy : the dorsnm of the abdomen ob- 
scurely violaoeons : wings towards the apex and the membrane, infnscatg, 
a oolonrless apical spot on the membrane : the extreme apical margin of 
the head, anterior lateral margins and anterior margin of the pronotnm 
(the latter abbreviated on both aides), flavescent, levigate : lateral anglee 
of pronotum slightly prominnlous, lateral margins, straight : abdomen 
in Q mutely quadridentab a t  the apex (St i l ) .  Long, 9+ : broad 5 )  
mill. 

Reported from N. India. 
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Div. BAT~Y~~ELXAEIA. 

En. Hem. v, p. 67, (1876). 

a. b. c. aa in Hoplistoderaria, (p. 66). 
d. Venter with a furrow, ita margins obtnsoly olevatod, oylindrical, 

smooth : mesostethinm distinctly carinate : furrow of tho orifices con- 
tinued in a long wrinkle or ridge. 

OTvera. K. V.-A. F6rh. p. 618, (1867) ; En. Horn. v, p. 67,101, (1876) : in- 
clados O o a t r a b ,  pt. Herr. SchtUf., Wma. Inn. vii, p. 61, (18U). 

Head shorter than the pronotum,grndnally narrowed formrds, ronnd- 
ed a t  the apex, anteocular part almost longer than broad, lateral margins 
somewhat obtnee, posteriorly very slightly sinnate ; bncculm continued 
through, moderately elevated : ocelli about thrice aa far from each other 
as from the eyes ; rostrum somewhat m h i n g  the apex of the abdomen, 
first joint on a level with the bucculm, third joint longest of all; first 
joint of antennae scaroely reaching apex of head, second joint shorter 
than third : anterior lateral margins of pronotum straight, somewhat ob- 
tuse, anterior margin truncate behind tho eyes, lateral angles somewhat 
prominnlooe : scntellnm moderate, frena extended to apical third of 
scntellnm : veins of membrane simple : mesostethiurn with a somewhat 
high ridge : metashthium slightly elevated : furrow from the odorifer- 
ous apertures continued in a gradually vanishing wrinkle or ridgc : 
venter deeply furrowed, second segment elevated in the middle, not 
produced forwards : tibim obtusely rounded, not furrowed (Stdl). 

Bathyearlio indica, Dalleq Oat. Hem. i, p. 270, (1851) ; Walker, Cat. Hot. ii, 
p. 550, (1867). 

J&iw ;die% Btbl, En. Hem. v, p. 102, (1876). 

8. Above very pale p e n ,  very thickly and minutely punctured : 
head slightly truncated a t  the apex : pronotnm with the lateral margins 
edged with violet : scntellnm with a small round black spot in each 

angle : hemelytra with the outer margin dark green, except to- 
the base; membrane transparent, colonrless : body beneath pale 

yellow, smooth and shining; abdomen impnnctate ; pectus finely p ~ n c -  
t ~ r e d :  legs pale yellow : rostrum pale yellow, with the tip of the Isst 
joint black: antennm with the two basal jointa and the h e  of the third 
pale violet, 3-4 joints pale yellow (Dallas). Long, 20 mill. 

&ported from N. India. 
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En. Uem. v, p. 67, 102, (1876). 

Head very slightly narrowed before the obtuse latcral sinna, very 
obtuscly and broadly rounded a t  the apex: anterior lateral margins of 
pronotnm sinuate; obt,usely rounded, callow and levigate before the  
middle, with a ~.cflexcd ridge behind the middle, the lateral angles pro- 
duced, acuminate ; costal margin anteriorly straight, callous and ronnd- 
od, thence slightly amplified : ventral furrow short, extended into the 
fonrth segment: t i b b  rounded with a continued, narrow, distinct 
furrow. 

252. ABEONA (?I BICREATA, Distant. 

dbona s m a t a ,  Diet., Tnma. Ent. Boo., p. 360, (1887). 

Above ochraceow, thickly, darkly and coarsely pnnctata : connexi- 
vum reddish ochraceons, with black linear spots near bases and apices 
of segmental sutures : antenns 4-jointed, 1-2 joints dark ochrsceons, 
3-4 jointe luteous, apical halves blackish ; second joint very long, as long 
as 3 - 4  joints taken together, 3 4  joints sub-equal : juga much longer 
than the tylus, but notched in front : lateral margins of the pronotum 
serrate, lateral angles moderately and broadly produced and obtusely 
bispinose : a m l l  blackish foveate spot on each bass1 angle of the 
scntellum: membrane brownish ochraccona: body beneath with the 
head, legs, rostrum and sternum ochraceous, the abdomen brownish 
ochracoona : head with a black linear spot on each side of the bme of 
the antenure : prostethium with some scattered blaok punctures : rostrum 
just passing the intermediate COXLB : tibire sulmted above : abdomen 
obtusely sulcate to about the fourth segment (Dist.). Long, 14 ; exp. 
angl. pron., 9 mill. 

Reported from Bombay. 

253. ~ E O H A  GLADIATOBIA, 8tAl. 

Abe- gladiatwia, Stil, En. Hem. v, p. 102, (1876). 

9 . A large, remarkable species : .very pale sordid flavesoent, shin- 
ing especially beneath, abovc rather densely, distinctly and equally punc- 
tured fermginous-fnscou~, beneath to a very p a t  part impuncbte; 
third joint of the antenus a t  the apex, the extreme margin and a emall 
lower line on the head before the eyes, also the ~ u t e  apex of the apical 
angles of the ventral segments, black : membrane somewhat ~ l o u r l e ~ ~ ,  
basal angle and an apical spot, fnscon8 : wings infuscate a t  the apex, 
dorsnm of the abdomen somewhat sanguineona in the middle. kteral 
margins of the pl.onotum callous before the middle, levigate, rounded, 
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having the lateral part produced in a gradually narrowed proconn, slendor 
at the apex, and acnminnted, turning outwards and slightly forwards : 
pronotum marked by a black-violaoeoua line within the smooth part of 
the lateral marginrr ; anterior margin of lateral proaeea csrinately-olev- 
ated apd black-violaceone, corinm punctured violaceone anteriorly with- 
in the oostal margin : scntellum marked on the basal angles with a emall 
brassy-green spot : pectus near the corn with three punctiform black 
p t e  ; pro- and mete-stethiurn punctured posteriorly : venter finely 
acicnlate, with a very obtuse, levigate median ridge : connexivum punc- 
tured violaceone-fnscons, the extreme margin levigato (S td l ) .  9 ,  Long, 
21 ; broad, 10 ; exp. horns of pron. 141, mill. 

Beportad from India. 

Div. RHYNCHOCORABIA, Still. 

En. Hem. v, p. 67, (1878). 

a. b. as in HqZistodmaria, (p. 66). 
c. Mmsbth ia l  ridge and metastethium highly elevated, briefly 

continued, the ridge extended anteriorly in a free lamina produced be- 
tween and generally to a distance before the first pair of coxm, anteriorly 
generally high : basal tubercle of the venter rather strongly elevated, 
anteriorly angulated, quiescent in the posterior sinus of the metaste- 
thinm, the apical angles of the mxth abdominal segment generally acute, 
or produced in a long tooth ; sixth ventral segment, in 9, strongly sinnated 
in the middle before the anal wlvnles, the median part of the segment 
therefore generally shorter than the lateral part : tibire obtusely rounded 
and generally without a furrow, very rarely furnished with a narrow 
n p p r  furrow : posterior margin of the pronotnm generally sinuatod. 

Genus CU~PICONA, Dallas. 

List Hem. i, 296, (1851) ; Walker, Oat. Hot. ii, p. 2, (1867) : Stil, Ofvere. K.  
V.-A. Farh., p. 521, (1867); p. 637, (1870) ; En. Hem. v, p. 68,102, (1876). 

Body obovate or oval : head moderate, tylua se long as the jugs : 
ocelli minute, placed near the inner angle of the eyes ; rostrum moderate, 
m n d  joint about as long a8 or longer than the third ; antenna, 5-joint- 
ed, about as long as the bead and the pronotnm taken together, baaal 
joint shortest, not reaching the anterior margin of the head, second joint + 

longer than the third, 6 5  joints nearly eqnal, as long or longer than the 
second, sometimes the fourth, sometimes the fifth longest: pronotnm 
not transversely impressed, posterior nngles not or but very slightly 
produced, obtusc : plate of the mesostothiol ridgo reaching but not 
produced b e ~ o n d  the anbrior margin of the prostothium : tibia, roundcd, 
only to~vnrds the apes flaf.tish or somcwhat fnrrowcd ; tarsi 3- joi~rtcd. 
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Hoflmnseggiella eurtispina, Stbl, Stettin Ent. Zeit., xxix, p. 145, (1861) : 
Walkor, Cat. Het. ii, p. 399, (1867). 

Cuupi- curtispina, Stil, En.  em. v, p. 108 (1876). 

9 .  Pale, somewhat sordid flavescent, shining, above dis- 
tinctly punctured: lateral angles of pronotum produced ontaards, 
somewhat obtuse a t  the apex, moderately prominulous: apex of tho 
posterior angles of the last ventral segment, rnfescent: 2-3 joints of 
the antennse of equal length : ventral segments unarmed : rostrum ex- 
tending hardly beyond the last coxm (Stal). Long, 10; broad, 54 mill. 

Reported from Java, Bnrma (?). 

255. CU~PICONA VIBESCENS, Dallss. 
Cuspicona virescens, D W ,  List Hem. i, p. 296 (1851); Walker, Cat. Hot. ii, p. 

879 (1867) : StB1, En. Hem. v, p. 103 (1876). 

? . Abovo pale green, finely and thickly punctured : eyes black : 
pronotnm with the hteral margin8 yellowish, the lateral spines acute, 
somewhat turned upwards and a little recurved towards the apex, the 
extreme tip black : mombrane nearly colourless. transparent : body 
beneath testaceom, the pectus and sides of abdomen rather thickly 
punctured, sternal ridge rounded in front: legs testaceons, tibiat be- 
coming brownish towards the apex ; tarsi brownish : rostrum testaceom : 
antenns ferruginous, basal joint testaceons (DaUas). Long, 10: mill. 

Reported from Jave, Bnrma. 

256. CUSPICONA PLAQUTA, Walker. 

Cuupicona plagiata, Walker, Cat. Het. ii, p. 879 (1867). 

Testaceons, elongate-oval, minutely pnnctured, n little paler be- 
neath : head elongate, smooth, transversely and finely striated, bordered 
with black and with black sutures between the jugs and tylm which are 
of eqnal leugth ; rostrum extending te the hind coxm, tip black ; an- 
tenns black, slender, about half the length of the body, first joint not 
extending to the front of the head, second joint very much shorter than 
the third : pronotum mostly smooth in front, posterior angles forming 
two long, acute, black-striped, directly diverging spines : pectoral ridge 
very deep, especially in front of the first .corn where it is much rounded : 
abdomen with a very large, purple, apical patch, beneath very slightly 
ridged, with black spines along oach side, the basal spine extending to 
the last coxm : l e g  rather slender : membrano aencons-brown : wings 
cincrcons, veins black ( Walkw) . Long, 16: mill, 

Ht.porkd from N. Iridia. 
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CW~~COIM matagdina, Walker, Cbt. Het. ii, p. 380 (1867). 

Deep green, elongate-oval, roughly punctured, lIIte0nS and bordcrcd 
with pale green beneath : head on each uide with a luteous streak, which 
includes a red streak; tylns hardly extending beyond the jnga : rostrum 
green, extending to the second ventral segment; tip black: antennte 
black, slender, green towards the base, rather more than half the length 
of the body ; first joint extending nearly to the front of the head ; third 
mnch longer than the second, much shorter than the fourth; fifth a 
little shorter than the fourth : pronotum mostly smootl~ in front ; pos- 
terior angles forming two long acute spines, which are slightly ascending 
and inclined forwards ; a luteons dot on the hinder base of each spine : 
pectoral ridge shallow : legs pale green : memb~ane cinereoua ( Wulker) . 
Long, 14&-15 mill. 

Reported from Burma: the Indian Museum has specimens from 
Asssm. 

Add :-C. antica, Voll., Versl. Ak. Amet. Natuwknn, ii (2), p. 188, 
(1868), from India. 

Genus RAYNCHOCORI~, Westwood. 

Pt., Hope, Cat. Hem. i, p. 29(1837) :-Rhynchoeorix, Am. & Sorv., Hist. Nat. Ins. 
Hbm. p. 162 (1843) ; Dalk, List Hem. i, p. 198 (1851) ; Walker, Cat. Hot. ii, p. 392 
(1867) : StH1, Ofvora. K. V.-A. Forh., p. 621 (1867) ; p. 637 (1870) ; En. Hem. v, 
p. 68, 103 (1876). 

Body oblong-ovate, attenuated posteriorly : tylus a little shorter 
than the juga : rostru.m 4-jointed, very long, reaching almost the apex of 
the abdomen, first joint very emall, remaining three nearly equal : an- 
tennm entirely, or to a very great part, black, elongate, very slender, 5- 
jointed, first joint very short, 2-4 joints gradually increasing in length, 
fifth as long as  the third : pronotum broad, within the entirely somewhat 
elevated or callous anterior margin, furnished with a simple continued 
row of punctures ; basal margin sinuate, posterior angles distinct, covering 
basal angles of scntellnm, lateral angles much produced : apical angles of 
the abdominal segments prominulous in a large or somewhat large tooth : 
scntellurn large, triangnlar, covering almost half of the abdomen, rounded 
a t  the apex : membrane with 9 straight longitudinal veins : feet slender : 
prost&hinm unarmed : mesostethinm mnch ridged, produced before 
tho prostethiurn : metastcthium somewhat elevated in the middlc, pos- 
teriorly bifid. Typo, R. hunwralb, Thuub. 

20 
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258. RRYNCHOCORIS HUM ERALIS, Thnnberg. 

C i w  h.wneralis, Thnnb., Nov. Ins. S p .  ii, p. 4Q, t,. 2, f. 54 (1783). 
Cimeop hamatus, Fabr., Mant. Ins. ii, p. 286 (1787) ; Ent. Byst. iv, p 104 (1794) 

Stoll, Pnnsisee, p. 80, t. 20, f. 135 and 104, t. 27, f .  186 (1788). 
Edesaa humata, Fabr., Syst. Bhyng. p. 147 (1803). 
Acanthosoma hamcrta, Bnrm., Handb. Ent. ii (i), p. 359 (1835). 
Rhynchocoris humeralie, hu all as, List. Hem. i, p. 302 (1861) ; Walker, Cat. Hot. 

ii, p. 392 (1867) : Stil, Hem. Fabr. i, p. 35 (1868) ; En. Hem. v, p. 104 (1876) ; Dia- 
taut, A. hi. N. H. (6 s.) iii, p. 46 (1879). 

Antennae black : rostrum as long aa the body : the body virescent. 
(or h e s c e n t ) ,  head and anterior part of pronotnm more flavescent : 
pronotnm acutely spinose, spine snbarcnate hindwards, tip black : ster- 
num porrect, obtuse, compressed : abdomen flavescent with a line of 
black dots on each side : margin of abdomen serrate, with five acute, 
small, black teeth : feet flrtvescent (0. hamatzw, Fabr.). Altogether olive- 
green, yellow on the venter ; spines of pronotnm punctured black ; 
corners of the abdominal segments acnte, black. The Assam specimens 
are brown, and, in some cases, the ecntellnm is olive-green and also part 
of the pronotum. Long, 21 ; breadth of pronotum, 144 mill. 

Reported from Siam, hdia ,  Silhat. The Indian Mnsenm has speci- 
mens from Sibahgar (Assam) and Sikkim (mihi), not uncommon. 

259. ~ ~ r ~ c ~ o c o ~ r s  SERRATOS, Donovan. 

C i w  setratus, Donovan, Ins. Indie, Hem., t. 8, f. 2 (1800) : Stoll, Panabq p. 
lo, t. 1, f. 3 (1788). 

Rhynchocde ssrratus, Am. & Serv., Hist. Nat. 1n~. Him., p. 152, t. 3, f. a 
(1843) ; Dallas, List Hem. i, p. 302, (1851); Walker, Cat. Hot. ii, p. 392 (1867); 
StAl, En. Hem. v, p. 104 (1876). 

Pronoturn with acnte spines, testaceone : hemelytm greenis11 : ab- 
domen serrate (Don.). 

9. Olive-green : posterior portion of pronotum and ite poeterior 
angles, punctured black, the latter almost entirely black : head above, 
with two longitndinltl lines end one on each side between the baae of the 
antennae and the eyes, black : membrane hyaline nacreous brown : au- 
tennae black, erst joint yellow beneath : feet of the same colonr M the 
body, spotted black (Am. 8 Serv.). Long, 20 mill. 

Reported from Malabar, Malacca, Java, Philippines. 

Div. TROPICORARIA. 
En. Hem. v, p. 68 (1876). 

a. as in Ilopliatoderaria (p. 66). 
b. Eutire auterior lateral margins of the prouotnm cithcr ~ n & ~ i ~ ~ l ~  
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serrated, denticulated or crenulated, acute or somewhat so: lateral 
angles of pronotnm produced or prominulow : t ibb above distinctly eul- 
~8 ted  or flat and margined. 

Wans. IM. ii, p. 6% (1634) : Stil, Ofrere. K. V.-A. Forh., p. 618, (1887) ; En. 
Hem. v, p. 69, 106 (1876). 

Body elongate-ovate : head gradually narrowed, with the lateral 
margina anteriorly more or lem rounded, entire, not sinuate ; juga and 
ty lw about of equal length ; antennce 5-jointed, almost three-fourths 
the length of the body, the first joint shortest, the second somewhat 
shorter than the fourth or fifth, the third longeat, the fourth ae long 
aa the obtusely rounded fifth : rostrum 4-joint.eds second joint longest, 
k t  shortest ; ocelli in a line with the eyes, small : posterior angles of 
pronotnm, acutely produced ; anterior margin of lateral process gradually 
ronnded, or forming an angle towards the apex : hemelytra with the 
coetal margin of the corium anteriorly straight, thenoe slightly rounded, 
a straight longitudinal vein on the inner margin, and a similar from 
the same source a t  the base, close to the  outer margin ; membrane 
with a broad limbns and some 5-7 veins: base of venter sometimes 
nuarmed, sometimes tuberculate, and sometimes very briefly spinose. 

Ttopiootie leviv&&, .W, En. Hem. v, p. 105 (1876). 

9 . Pale flavescent, above distinctly punctured black ; punctures 
on anterior pert of pmnotum and on anterior part of costal area aenes- 
cent : membrane and winga sordid hyaline : dorsum of abdomen weakly 
croceons : connexivum fuseescent-testaceons, punctured (two apical seg. 
ments excepted), segments with a pale marginal spot : venter levigate, 
spiracula black. As to form of pronotum and stature, somewhat like 
T. rujip, Linn., from which i t  diffeers in its larger size, paler colour, 
h e r  punctuation on the dorsum, entire juga distant, lateral process of 
pronotum shorter, more obtuse, not reflexed, and anterior lateral margins 
very slightly sinuated, ecntellnm also in the apical part punctured black, 
in the marking on the dorsum of the abdomen and the connexivnm, the 
venter impunctate, pro- and meta-stethiurn posteriorly remotely sprin- 
kled with concolorous pnnctures, not black, corium sprinkled with small, 
mmewhat rounded, impunctate spots : feet not marked : rostrum reach- 
ing the base of the venter, second joint somewhat longer thau the third : 
rnt,&or angles of pronotum sub-prominnlons outwards in a small 
tooth: fnrrow of the orifices longer about by half than the first joint of 
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the antennm : head posteriorly with a lateral spot, and in the middle 
with a larger lcvipte, some\vhnt, q~~rrdrate spot, which hss a double row 
of punctures in the middle ( S t d l ) .  Long, 18 ; broad, 10 mill. 

Reported from India. 

Tropicori8 punctipes, Stk1, En. Horn. v, p. 10G (1876). 

8. Above lurid and rather densely punctured fnscons ; beneath 
with the antennm, rostrnm and feet pale sordid bvescent, the feet 
sprinkled fnscous: pectus and venter remotely pnnctured fnscons; 
median ridge on the venter broad, very obtusely ronnded, levigate : 
membrane infuscate : dorsnm of abdomen sanguineous : connexivnm 
pnnctured, fnscous, externally aenescent-fuscous, segments marked with 
a sordid hvescent median band : ventral spinrcula black. 3. with the 
genital segment broadly and rather deeply sinuated a t  the apex, apical 
margin prominulous on both sides at  the sinus in a small deutiform 
tubercle, apical angles of the sixth segment of the abdomen somewhat 
obtuse, not ronnded. Stature and punctuation like T. rujpeu, Lion. 
from which i t  differs in the lurid colour of the entire dorsnm, apex of 
scutellum concolorous and punctured, juga distant, anterior angles of 
pronotnm not so much prominulons forwards, lateral process truncated 
a t  the apex, or somewhat sinnately truncated, apical angles equal, basal 
spine of venter somewhat slender, somewhat prominnlona before the  
metnstethium, rostrnm somewhat shorter, reaching somewhat the apex 
of the second segment of the venter, also in the form of the genital 
segment in 8. Furrow of the orifices short, shorter than the first joint 
of the antennm : head posteriorly levigate with a spot a t  the eyes : eecond 
joint of the rostrnm distinctly somewhat longer than the third (Sta l ) ,  
Long, 11 ; broad, 7 mill. 

Reported from India. 

Genus AGATHOCLE~, Sal. 
En. Hem. v, p. 69, 106 (1876). 

Head broad, somewhat short, broadly rounded a t  the apex, lab& 
margins posteriorly sinnate, parallel before the sinus, ronnded a t  the 
apex; second joint of rostrnm much longer than the third ; anterior margin 
of the lateral procesa of the pronotum straight up to the apex ; entimly 
densely and distinctly pnnctnred, anterior margin narrowly smooth be- 
hind the vertex : renter rather strongly convex. In Amnyntor, St& the 
head is long, triangular, gradually narrowed, lateral margins anteriorly 
abrvptly sinnate : anterior lateral margins of pronotum posteriorly 
straight : venter unarmed at the base. 
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dgdhocles limbatw, Sthl, En. Hem. v, p. 106 (1879). 

6. Above lurid, rather densely and distinctly punctured black, and 
sprinkled between the punctures with small pallescent spote or prot,u- 
berances; beneath black: extremity of the anterior lateml mal-gins of 
the pronotum, lateral limbns of the prost,ethinm and broad limbus of 
the venter, sordid rufescent. 6 .  with the sixth ventral segment an- 
teriorly rounded, truncated at  the apex, apical angles slightly promi- 
nnlous, straight. Head posteriorly with a levigato spot at  the eyen, mar- 
gins posteriorly sinuated, parallel before the sinus in the middle, an- 
teriorly rounded : anterior margin of the pronotom very narrowly levi- 
gate behind the vertex ; behind the eyes broadly truncated ; anterior 
angles with. a small tooth turning outwards ; anberior lateral margins 
somewhat straight, somewhat sinuated in the middle, very narrowly 
reflexed, obsoletely and obtusely crenulated before the middle ; lateral 
angles straight, very slightly prominulous : lateral margin of the apex 
of the scutellum slightly reflexed : pectue remotely and distinctly puuc- 
tnmd : abdomen broader than the pronotom, fuscous-violaceone on the 
dorsum : venter punctnlate, the middle and the d e s c e n t  limbus levi- 
gate : connexivum fnscous : first joint of antennm black, seoond lurid, 
more than twice lollger than the first : rostrum reaching the base of the 
venter, Inrid : feet fuscons ; coxm, trochantere, base of femora, and the 
tami, Inrid : membrane fuscous : wings sordid hyaline, very slightly in- 
fnscate towards the apex ( S t d l ) .  Long, 20 : breadth of abd. 12 mill. 

Reported from India, Silhat. 

Uenns AMYNTOR, Sul.  

Ofmra. K. V . 4 .  FSrh. p. 619 (1867) : En. Hem. v, p. 69,107 (1876). 

Head acutely triangular, g m d d y  narrowed forwards ; jugs much 
longer than the tglus, contiguous before the tylns, a little hiscont and 
rounded a t  the extreme apex, lateral margins acute, anteriorly sinuate, 
prominulous behind the sinns in a somewhat obtuse angle, buccnlm some- 
what continued throngh,moderately elevated; ocelli twice as far from each 
other as from the eye8 ; rostrum scarcoly reaching the last coxm, first 
joint extending a little beyond the bucculm, second joint longer than the 
third ; antennm moderate, first joint not reaching the apex of the head, 
third joint almost twice as long as the second : anterior lateral' margins 
of pronotum hardly sinuate, serrulate, lateral angles acute, rounded at 
the extreme apex, a little prominulous : costel margin of corium 
moderately rounded : abdomen rourldod on both sides, apical angles of 
segments very sligl~tly prominulous : venter unarmed a t  the bme : 
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f n m w  of the odoriferons apertures not so long, abruptly abbreviated : 
t i b k  broadly snlcate (Sta'l). 

263. AXYNTOE OBBCUBUB, Dallas. 

Hdyn (Dichutnps ?) O ~ S M K I C B ,  Dallaa (neo Weatw.), h. Ent. SW. v, p. 188, t- 
19, f. 3, a-b, (1849). 

Amyntw obsctcncs, gal, En. Hem. v, p. 107 (1876). 

8, 9 . Body ovate : above brown, obscure, very thickly punctured : 
pronotnm with the lateral angles somewhat prominent, margins pale o r  
yellow : head, pronotnm, and scntellnm slightly clouded with yellowish : 
a reddish tint on the hemelytra ; membrane tmnsparent, with a pitchy 
black spot at  the internal basal angle, (this spot is concealed by the t ip  
of the scntellum when the wings are closed) : margins of the abdomen 
projecting considerably beyond the hemelytra on each side: venter, 
pectns, legs, rostrum, and anhnnm reddish or testaceow brown ; venter 
smooth, shining, the disc sparingly, the lateral margins very thickly 
and finely pnnctnred : pectns sparingly punctured, more thickly so at 
t h e  sides : ' legs pnnctnred with black ; the tarsi darker : rostrum 
darker a t  the tip: an tenm with the two last joints black, except a t  the 
base (Dallas). Long, .14t-lG mill. 

Reported from Sikkim. 

Genus COMPASTEB, Stfil. 

Ofrere. K. V.-A. FBrh., p. 519 (1867) ; En. Hem. v, p. 69, 107 (1876). 

Head flat, eomewhat narrowed forwards, rounded a t  the apex ; 
jnga longer than the tylns, somewhat hiscent a t  the apex, lateral margins 
acute, flattened, posteriorly very slightly sinnate ; bnccnlm continned 
through, moderately elevated ; ocelli a little over twice more distant 
from each other than from the eyes ; rostrum extending somewhat be- 
yond the last coxm, first joint extending a little beyond the bnccnlm, 
second joint longer than the third; antennae slender, first joint not 
reaching the apex of the head, second somewhat shorter than the third : 
lateral margins of pronotum somewhat obtuse, denticnlate, lateral 
angles prodnced in a stout, broad, truncate, process, obliqnely turning 
forwards, dentate on the margin ; anterior angles acutely prominnlous : 
costal margin of corinm anteriorly sinnate, thence much rounded before 
and a t  the middle, straight towards the apex: veins of membrane 
sparingly f u r a t e :  furrow from the odoriferons apertures somewhat 
long : abdomen roundly amplified before the middle, apicsl angles of 
segments a little prominulous; base of venter unarmed : tibire broadly 
snlcate ( S t d l ) .  

Type Cimes bouta~~kiur, Dallas. 



2M. C O M P A ~ T E ~  BOUTAHICUB, Dallas. 

C i m  ? bwtcsnieus, Dallas, Trans. Ent. Sw. v, p. 190, t. 19, 1. 4 (1849). 
Cornpastes boutanieus, StA1, En. Hem. v, p. 107 (1876). 

O . Body ovate, above brown, obscure, thickly and strongly rugose- 
ly pundulate : head rather thickly punctnred, nearly as broad in front 
as behind, and with the anterior margin strongly notched; slightly 
wrinkled posteriorly: eye8 pitchy ; ocelli yellowish : pronotum with the 
enlarged lateral angles considerably directed forward4 with five teeth 
a t  their apex, of which the third and fourth from the front are rounded, 
the others acute : a ~ t r o n g  spine s t  each anterior angle of the pronotum, 
immediately behind the eyes, and the antero-lateral margins am strongly 
wrrated : scntellum rather elongated, narrower towards the apex, which 
i s  leas punctured than the reat of the body and margined with yellow- 
ish : hemelytra rather paler than the rest of the surface, thickly and 
coamely punctured, and somewhat rugose ; membrane brown : the sides 
of the abdomen scarcely project beyond the hemelytrn: abdomen be- 
neath reddish-brown, smooth, impunctate : pectns paler with numerous 
scattered black pnnctnres which are largor and closer together on the 
prostethium : a large dull wrinkled patch on each side of themeta- and 
meso-stethiurn : coxsesmooth ; legs yellowish brown, mottled with redclish- 
brown ; the 2-jointed tarsi are rather paler : antenns pale yellowish- 
brown, the basal joint and the others a t  base and apex, paler : rostrnm 
pale brown with the apex darker and the tip of the basal joint, pitchy 
black (Dakcr).  Body long, including membrane, 20 mill. 

Reported from Sikkim (mihi). 

265. COMPASTEB TRUNCATUB, Distant. 
Cornputen tmwatw, Distant, Trans. Ent. Sm. p. 351, t. 12, f. 10 (1887). 

Brownish-ochraceous, covered with coarse and darker punctures ; 
mnnexivnm lnteons, with blackish spots a t  bases and apices of sutures : 
membrane brownish, veins darker: 1-3 joints of antennm brownish, 
minutely darker a t  the apicea ; second joint longer than the 'third : 
pronotnm with lateral margins obtusely crenulate, the lateral angles 
~rodnced into b r d  and apically truncated spines : body beneath and 
l e e  ochraceons, punctured with brownish : rostrum ochreone, apex 
pitchy, extending to second abdominal segment : ventral spine reaching 
intermediate coxm (Diet.). Long, 16 ; ezp. angl. pron. 10 mill. 

Reported from Sikkim (mihi). 

266. COMPASTEB BPINOBU~,  Distant. 

Compastss spinoew, Distant, Tram. Ent. SOC. p. 851, t. 12, f. 11 (1887). 

Above brownish, coarsely and darkly punctatc : pronotuni rugulose, 
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with a median longitudinal lnteons line, the lateral margins with three 
prominent,spines, the lateral angles broadly produced and somewhat 
obtusely spined posteriorly : membrane pale fuscons : body beneath 
brownish and darkly punctate : l e g  ochrsceous, mottled and sprinkled 
brownish ; sublateral margins of the sternum bronzy : rostrum ochrace- 
ons, apex pitchy, extending beyond the last corm (Dist.) .  Long, 17 : 
oxp. angl. pron. 8 mill. 

Reported from Sikkim. 

Genus PRIONOCHILUS, Dallas. 

Rhaphigaster, aobg. Prionochilus, Trana. Ent. Soc. v, p. 191 (1819) ; Prionochilisa, 
Bthl, Ofv. K. V.-A. FGrh., p. 610 (1867); En. Hem. v, p. 89, 107 t187U). Iwlndes 
Lsldg Walker, Cat. Het. ii, p. 406 (1867). 

Head flat above, narrowed anteriorly, the jnga passing the tylns, 
and nnited in front of i t ;  apex of head rounded, with a very slight 
notch in the middle ; eyes rather small, very slightly prominent, touch- 
ing the anterior margin of the pronotnm; ocelli small, situated rather 
behind the eyes, and nearer to them than to one another; antennae 5- 
jointed, about half as long as the body ; first joint short, not reaching 
the anterior margin of the head ; the other joints gradually increasing 
in length towards the apex ; 4-5 joints thickesh, fourth slightly com- 
pressed ; rostrum 4-jointed, reaching the base of the ventral spine, the 
first joint short, as long as the head, inclosed entirely in a groove, which 
reaches the base of the head; 2-3 jointa equal, longer than the k t ;  
fonrth as long &B the first : pronotum declined anteriorly ; the anterior 
margin strongly emarginate, almost in a semicircle, for the reception of 
the head ; the lateral angles very promiuent, acute and curved forwards, 
their points reaching beyond the line of the anterior angles ; the antem- 
lateral margins are strongly serrated, and there is a distinct tooth 
behind each lateral angle : scutellum long, passing the middle of the 
abdomen, the apex rounded and narrowed ; membrane reaching beyond 
the apex of the abdomen, with eight longitndinal veins, of which the 
3-5 from the inner margin spring from a basal cell ; the 6-7 are united 
a t  the base and the eighth is very short : abdomen extending a little 
beyond the hemelytra on each side; beneath strongly ridged, with a 
strong basal spine, which extends forwards as far as the middle of the 
space between the intermediate and %rat pairs of legs : vulvar apparatus 
ae in Rhaphiguster, &c. : mesostethium with a slight ridge in the middle : 
legs rather slender, the posterior longest: t ibis grooved on the 
outside, and fringed with small stiff hairs, especially towards the apex : 
tami 3-jointed, piloso, basal and terminal joiuts equal ; second very 
sliort : clawe and p~~lvill i  nlodcrate (Dullucr). 
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267. Psronroc~j.~ns ~~TOPUNCTATUII,  Drllas. 

Rh. (Ptionochilw) 8-punclatw, Ddlae, Trsna EnL. Soo. v, p. 199, t. 19, f. 5 a--c. 

ww. 
Prionochilwr ottbptlndahcs, St&, En. Hem. v, p. 107 (1876) j DhbL, A. M. N. 

H. (5 8.)  iii, p. 45 (1879). 

9. Ovate, t e s h e o m  brown, opaque, beneath paler, above thickly 
and finely pnnctnred with black : pronotnm strongly rngosely-pnnchte, 
with four black dote arranged in-a t-veree line aoroaa the dim, from 
the base of one lateral angle to the other; the marginal eerrations 
yellowish: scntellum less closely punctured than the pronotnm, die- 
tiuctly rugose, with four black dote a t  the baee, placed two olose to the 
posterior margin of the pronotnm about the same distance from each 
other aa from the lateral anglee of the scntellnm, the two behind these, 
forming with them a small sqnare; on eaoh side of the apex of the 
scntellum i s small yellow impunctate spot : hemelytra with the pnnc- 
tnres m n g e d  somewhat nebularly; a small impnnchte spot on the 
dm, a little-behind the middle : membrane transparent with e brownish 
tinge: ventral spine brown: legs,. rostrum and cmtennm brownish 
tes&eons ; the fourth joint of khe antennee, except its base, the fifth 
joint entirely, aud the apex of the fourth joint of the 'ostrum, black 
{Dull&). Long, 22 ; breadth of pronotnm, 12i mill. 

Reported from Sikkim. 

a e n m  PBIONACA, Dallas. 
Lit. Hem. i, p. 291 (1851) ; Walker, Cat. Het., ii, p. 375 (1867) : StP, En. Hem. 

v, p. 69, 107 (1876). 

Body short and broad : head nearly aa brord as long, rounded and 
entire in front, jnga meeting beyond the tylw ; ocelli minute placed near 
the posterior angles of the eyes and close to the anterior margin of the 
pronotum : antennm with the b a d  joint robust, not reaching the apex 
of the head; second joint slender, very long, twice the length of tho 
h a d  : rostrnm not reaching the posterior coxse, inserted on a level with 
the base of the antennm a t  some distance from the front of the head ; 
basal joint short, not passing the baie of the head; second longest; 
third longer than the first, a little shorter than the second, fourth shortest : 
pronotum with the lateral angles produced into strong acnte spines, the 
lateral margins distinctly crennlated : scutellum very little longer than 
broad, triangular, with the lateral margins waved, the apex rounded : 
mriaceons portion of the hemelytm muoh longer than the membrane, with 
the apical margin rounded ; membrane with longitudinal veins : ventral 
p ine  not reaching the intermediate coxse : sternum with a distinct median 

for the reception of the rostrum (Dollw). 
21 
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268. PRIONACA LATA, Dallas. 

P+iomca Zeta, Dallae, Liet. Hem. i, p. 291 (1861); Walker, Cot. Het. ii, p. 375 
(1867) ; Stbl, En. Hem. v, p. 107 (1876) ; Distant, A. M. N. H. (6 0.) iii, p. 45 
(1 879). 

8. Above yellowish, very thickly punctured with black : prono- 
tum with a large, slightly elevated, impnnctate yellow spot on each side 
near the lateral margins before the middle : corium with a large, irn- 
pnnctate, yellow spot about the middle of the disc ; membrane brownish, 
somewhat opaque, with the inner baaal angle dark brown : body beneath 
fulvons, the pectus brighter than the abdomen which is somewhat 
opaque, impnuhte ,  with the middle of the 3-5 segments, brown ; the  
lateral margins brownish ; the first segment and the ventral spine con- 
colorous with the pectns which is slightly shining, more or less punc- 
tured with brown, with the antero-lateral margins and the lateral spines 
black : legs, rostrum, and the two basal jointa of the antennm fulvona 
(Dallas). Long, 13 mill. 

Reported from Java, Silhat (mihi). 

269. PEIONACA EXEMPTA, walker. 

Pn'onaca emempta, Walker, Cat. Het. iii, p. 669 (1868) ; Distant, A. M. N. H. 
(6 6.) iii, p. 45 (1879). 

Testaceone, elliptical, thickly and minutely punctured : h d  
rounded in front ; fore part with brown punctures ; hind part smooth ; 
juga and tylus of equal length ; eyes piceous not prominent ; rostrum 
extending to the last coxs, apex black ; antennm slender; first joint 
extending nearly to the front. of the head ; second much shorter than 
the third ; fourth a little longer than the third: pronoturn smooth, 
except the fore parts on each side where the pnnct,ures are brown ; 
lateral angles acnte, elongated, shorter than their breadth a t  the base ; 
scntellum hardly ridged, attenuated towards the tip which is slightly 
acute : posterior angles of the apical abdominal segment elongated ; 
ventral spine extending to the intermediate coxse : legs slender: 
hemelytra with black  puncture^ along the c08h ; membraue and wings 
pellucid ( W a l k ) .  Body, long, 17-19 mill. 

Reported from N. India, Sikkim (mihi), rare. 

Genus PLACO~TERNUM, Am. & Serv. 

Hist. Nat. Inn. Him., p. 174 (1643) ; Dollan, List Hem. i, p. 351 (1851) ; WaIker, 
Cat. Het. iii, p. 486 (1868J: Stil, ~ v e r e .  K. V.-A. Farh, p. 519 (1867) ; En. Hem. 
v, p. 69, 107 (1876). 

Lateral margins of the head before the middle gradually rounded 
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and entire ; jnga not long, longer than the tylns, anteriorly converging ; 
rostrum not extended behind the last pair of feet: firet joint shorter 
than the much elevated bncculm, second joint shorter, or some- 
what so, than the third : ocelli close to the eyes : pmnotnm broad, 
lateral margins in part denticnlate, posterior anglee produced, straightly 
truncate at  the tip : meso-stethial ridge robust, more or leas prominnlous 
anteriorly between the first pair of coxm : meta-stethium elevated, 
sexangular, posteriorly sinuate, receiving the anteriorly rounded, 
depressed, basal tubercle of the venter : membrane rather transparent, 
veins somewhat regular : furrow from the odoriferous aperture produced 
t o  a considerable distance with the apical ridge or wrinkle : first joint 
of tarsi not so short, apical joint of last pair somewhat mmprdssed or 
tectiform. 

270. PLACOSTERNUX TAURUS, Fabricins. 

Cimea t o w ,  Fabr., Spec. Ins. ii, p. 344 (1781) ; Mant. Ins. ii, p. 889 (1787) ; 
Ent. Syat. iv, p. 91 (1794) ; Stall, Ponaiees, p. 25, t. 6, f .  34 (1788) ? 

Edema t a w ,  Fabr., Syst. Rhyng. p. 145 (1803). 
Plncodernwntautu8, Am. L Serv., Hist Net. Ins. Ekm. p. 174 (1843) ; Dallu, 

Lint, Hem. i, p. 351 (1851) ; Herr. S o W . ,  Warn. Ins. ix, p. 306, f. 1002 (1853) ; 
Walker, Cat. Het. iii, p. 406 (1868) ; Stbl, En. Hem. v, p. 107 (1876) ; Dietant, A. 
M. N. H. (6 0.)  iii, p. 45 (1879). 

Body l a q e  ; above altogether grey, below flavescent, feet pnncbnred 
black: pronotal processes porrect, thick, compressed, very obtuse 
4C. taurus, Fabr.). P. taurue, Am. & Serv., is described aa greyish 
yellow, spotted brown : venter yellowish : two brown rings st the end 
of the femora, the rest of the feet, also the antennse, punctured black. 
Long, 21 mill. 

Reported from Java, East. Arch., China, Siem, Singapore, Ceylon, 
India, Commandel, Bombay, Silhat, Assam: the Indian Museum haa 
apecimem from Sikkirn (mihi). 

271. PLA~OSTEBHUM CERVUB, Distant. 

Placoatermm e m ,  Diat., Trans. Ent. Soa. p. 352 (1887). 

Allied to P. tau- by the lateral angles of the pronoturn being 
profoundly bisinnated a t  their apices, bat much smaller than that 
v i e s  and having the lateral angles much more developed, being 
broadly and strongly produced upwards and forwards and deeply 
notched a t  each edge of the apex: the lateral angles are not simply 
crenulate, but shortly spinose (Did.). Long, 19 ; exp. angl. prom 17 
mill. 

Beported from Sadiya (Assam). 
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272. PLACOSTEBNUM ALCEB, StAl. 
P l a c o s ~ m  deer, Stbl, En. Hem. v, p. 107 (1876). 

9 . Very like P. taurue; differs in having the lateral procem of 
the pronotnm longer, truncate a t  apex, with the apical angles promi- 
nulons in a small tooth : ecntellnm convex a t  the baae, depressed behind 
the posteriorly rounded and gradnally inclined convox part (SMZ). 
Long, 21 ; b m d ,  12 ; exp. horns, 16 mill. 

Reporfed from Ceylon, Calcutta (?). 

273. PLACOBTPEXUM DAMA, Fabricins. 
C h m  duma, Fabr., Ent. Syet. iv, p. 92 (1794) ; Wolff, 10. Cim. I, p. 6, t. 1, f. 6 

(18'w. 
B&ssa duma, Fabr., Byst. Bhyng., p. 147 (1803). 
Placoets+num dama, Stbl, Hem. Fabr. i, p. 84 (1868) ; En. Hem. r, p. 108 (1876). 

8, Q . Sordid yellow-whitish, pnnctnlate ferruginone-fnscons : 
1-3 joints of antennm also basal half of fourth joint, sprinkled fnscone- 
femginona, last fermginone, pallid a t  the base : membrane grey, veins 
fnscons : feet sprinkled ferrnginone : anterior lateral margins of the  
pronoturn somewhat sinnated, obtusely crennlated, lateral angles ob- 
tusely prodnced, obliquely truncated a t  the apex and anteriorly sinnate ; 
apioal margin of the corium very slightly sinnated outwards. The d 
has the anal segment deeply subsemicircnlarly sinuated a t  the apex, 
apical angles acute. Close to P. taurus, Fabr., but is smaller, lateral 
angles of pronotnm not BO long and less deeply produced, more obliquely 
truncated a t  the apex and unisinnate, anterior lateral margine s o m e  
what straight before the middle, scarcely rounded, more obsoletely and 
more obtnaely crennlated ( S t z l ) .  Long, 16-19 ; b d ,  10-11 mill. 

Reported from India : Dikrang (Amam). 

Genus AMASENUS, StAl. 
Tnme. Ent. Soc., p. 801 (1863) ; Olvere. K.V.-A. Flrh., p. 519 (1872) : En. Hem. 

v, p. 69, 108 (1876). 

Body oval depreseed : jnga longer than the tylns, somewhat die- 
tsnt  ; rostrum reaching base of third ventral segment ; antennm 5-joint- 
ed, somewhat short, second joint shorter than the third : latela1 margins 
of pronotnm crennlate : scntellnm posteriorly produced rather far, sides of 
produced part parallel : eterna not elevated ; posterior feet distont (Stdl.). 

274. ~ A ~ E R U S  CORTICALIR, S U  
A m u s  corticalis, Stbl, Trans. Ent. 800. (8 8.) i, p. 608 (1865) : Walker, Cat. 

Bet. iii, p. 487 (1868) : Stgl, En. Hem. v, p. 108 (1876). 

9 .  Qreyish-stramineons, remotely pnnctnlate fnscons : large basal 
p b h a  on pronotnm and some scattered, codnent  p t o b  on mrinm 
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subaeneoas-black : lateral streak on pro-etethium~obecnrely mneons : bend 
near the apex of the femora and two bando on the tibim, fnacous : head 
somewhat lobate on both sides before the eyes, alightly einnate before 
the lobe, sides thence somewhat parallel, juga very obliquely sinnately 
truncate towards the apex: lateral angles of pronotnrn prominent, 
somewhat sinuately truncate a t  the apex, anterior lateral margins binnnte 
in the middle, rounded and crennlated before the einus : scntellum 
slightly bigibbous a t  the base (&MI). Long, 29 ; broad, 13 mill. 

Reported from Ligor, Mokroca, Assem. 

8peies of doubtful position. 
275. PmMomu bsngdmzsis, Wedwood, Hope, Cat. Em. i, p. 36 (1857) j Stbl, 

%. Hem. v, p. 126 (1876). 
Fulveacent, punctured black; head with black linea between the 

eye6 ; antennae fnamns ; anterior pert of pronotum with a submarginal 
line of black dots and other dote arranged on both sides in the shape 
of an irregular triangle : scntellnm with a amall levigate space on both 
aides a t  the base : apiosl spot on corinm, d o n s  : membrane hgaline : 
abdomen benea.th with a median line of epots snd a eubmarginal line 
o n  both sides, black ( Wmho.). Long, 9-10 mill. 

Reported from Bengal. 
276. Partatum atbo-natata, Weatwood, Hope, Cat. Hem. i, p. 87 (1897) ; 0tU, 

Sa Hem. v, p. 186 (1876). 

Narrower than P. betagden&, Weatw., somewhat parallel ; blaok, 
punctured: bgnd an the dim of the pronotum abbreviated : spots on 
the santellnm of an irregular Y-shape, large triangular spot on corinm 
at the apex, coxm, intermediate tibim in the middle, and median band 
on the abdomen, white : extreme tip of membrane, hyaline ( Wwho.). 
Long body, 8-9 mill. 

Beported from Glambia (Wwtw.) ; Bengal (8 td l ) .  
277. Pmhtonw unicdw, Westwood, Hope, Cab. Hem. i, p. 41 (1887) ; 0M1, En. 

Hem. v, p. I* (1876). 

Allied to Pentdoma juniperina, Fsbr., but form of pronotum dis- 
tinct : sides of pronotnrn angnlarly prominent, w h t e  : above leek- 
green, samewhat opaque, punctured : membrane fnscons ; body beneath 
with the feet paler; antenns green, two last joints, fnscons (Westw.). 
Long, 12-13 mill. 

Reported from Bengal. Weatwood (p. 38, 1. o.) gives this name to a 
eecond speoies from Java which is one with Nezara viridula, Linn. 

878. Pentdoma indica, Westwood, Hope, Cat. Hem. i, p. 42 (1887) j Stil, En. 
Hem. v, p. 187 (1876). 

Lateons-fuscow, pnnotnred black, shining, broad : posterior angles 
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of the pronotnm a little prominent, rounded, fulvous a t  the apex : veins 
on hemelytra longitudinal : abdomen beneath with a large, longitudinal, 
median, black spot (Wmtzo.). Long, body, 8-9 mill. 

Reported from Bengal. 
279. Pentutoma lateralis, Weatwood, Hope, Cat. Hem. i, p. 43 (1857) ; StU, En. 

Hem. v, p. 127 (1876). 

Fuscoua, sub-opaque, punctured-black ; sides of pronotnm margined 
paler, somewhat emarginate in the middle, posterior angles not promi- 
nent : membrane pallid, smoky, with five fnscons longitndinal veins : 
abdomen beneath piceous ; margin paler : feet palely luteous ( W ~ t w . )  
Long, body, 8-9 mill. 

Reported from Bengal. 
280. Pentatom crassiventre, Dallas, T .  E. 9. v, p. 189 (1840) ; StH1, En. Hem. 

v, p. 130 (1876). 

9 . Body roundish : above olive-testaceous, opaque, thickly and 
finely punctured with black: head very thickly and rather coarsely 
punctured : eyes brown : pronotum with the lateral angles considerably 
produced on each side, but rounded a t  the apex ; emarginate anteriorly 
for the reception of the head, the posterior margin straight : the anterior 
portion of the prouotum is more thickly punctured than the posterior, 
with a faint t.mnsverse line on each side near the anterior margin, and a 
very narrow longitudinal line on the disc, smooth, impunctah: 
acutellum rather more faintly punctured towards the apex : hemelytra 
with a small impuuctate spot on the disc ; the membrane transparent: 
dorsum of abdomen pitchy black, the margins testweone, very thickly 
punctured with black : beneath testaceons, smooth, slightly shining : 
abdomen convex, punctured with black, the pnncturea very close 
together towards the margins, thus forming a broad cloady line down 
each side within the line of stigmata ; the base of the second segment, 
and a large spot in the middle of the 5-6 segments, black: pectus and 
underside of head concolorous with the abdomen : legs pale testaceone, 
with distinct pitchy pnnctures; those on the femora much larger than 
those on the tibim; the apices of the latter and the tarsi tinted with 
fermginous : antennae with the two basal jointa pale testaceone ; 
rostrum of the same colour, with the apex pitchy black ( D a l h ) .  Body 
long, 9 ; breadth of pronotnm, 6 t  mill. 

Reported from Sikkim. 
281. Pentotomajirnbriata, Weetw, (nec. Fabr.) Hope, Cat Hem. i, p. 89 (1837) ; 

StU, En. Hem. v, p. 127 (1876). 

Orass-green above slid beneath ; above, punctured, shining : heme- 
lytra luteons, punctured, varied with bmnneous, external margin 
greenish; large internal patch or streak on the membrane fnscous : 
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three last joints of the antennm, black a t  the apex (Wealw.). Body, 
long, 9-10 mill. 

Reported from Bengal. 

282. Pdatoma latcraliu, Walker (neo. Westw.), Cat. Het. ii, p. 801 (1867). 

Tawny, oval, thickly and minutely punctnred, pale yellowish 
beneath ; punctures brown : head lerge ; juga and tylus of equal length : 
rostrum extending to the hind cox@ ; tip black : antennse testaceone, 
a little less than half the length of the body; first joint not extending 
to the front of the head ; second blackish a t  the tip, mnch longer than 
the third ; 3-5 jointa pale yellowish, black towards the tips ; fonrth 
mnch longer than the third ; fifth longer than the fourth : pronotnm 
with pale yellowish slightly reflexed sidos ; posterior angles slightly 
acute and prominent : scutellum attenuated towards the tip, not exteud- 
ing beyond the angle of the corium ; tip bordered by a pale yellowi~h 
line which is dilated at  each end : pectus and abdomen beneath thinly 
black speckled : abdomen above ochraceous ; beneath with an  irregnlar 
black stripe, which does not extend to the tip : legs slender, pale 
yellowish ; femora and tibim black speckled ; tibim furrowed : hemelytra 
greenish testaceone, reddish teetsoeons along the costa ; membrane pale 
&emus, with nine pale longitudinal veins, of which the fifth is forked 
near its tip and united with the sixth near the base ; wings pellucid 
(Walk). Long, llQ mill. 

Reported from India, Siam : resembles Halyonzorpha picua, Fabr., 
in structure; the eyes and the angles of the pronotnm being lees 
prominent. 

283. Psntatoma t.icaria, Walker, Cat. Bet. ii, p. 303 (1867). 

Gram-pen ,  elongate-oval, thickly and minutely punctnred, indis- 
tinctly tinged here and there with red, pale yellowish green beneath : 
head yellow, elongate ; hind part green ; juga and tylos of equal length : 
rostrum extending to the last coxse ; tip black : antennm greenish, lees 
than half the length of the body; jointa snmessively increasing in 
length ; first not extending to the front of the head : pronotum with 8 

broad yellow band along the fore border, the hind border of this band 
dentate ; hind angles obtuse, not prominent : scutellum extending a 
little beyond the angle of the corium, attenuated towards the tip, with 
three yellow points a t  the base : abdomen beneath slightly ridged : legs 
slender : membrane pellucid (Walker). Body, long, 13h mill. 

Reported from India. 
. 2&L. Pmtatoma inconcira, Walker, Cat. Het. ii, p. 301 (1867). 

Tawny, elongate-oval, roughly punctured, beneath test,aceous, punc- 
t n r e ~  black : head elongate, tylnr, and juga of equal length, the former 
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very thinly punctured, forming a very slight ridge : rostrum extending 
to the last cox=, apex black : antennae black, less than half the length 
of the body, 3-5 joints snccessively increasing in length, fimt teatace- 
ous not reaching front of the head, second longer than the third : pro- 
notnm with a hardly elevated transverse line near the anterior margin, 
an indistinct tubercle on each side in front of the line, the posterior 
angles obtuse but not prominent ; scntellum reaching beyond the bend 
of the corinm, narrowed towards the apex which ie levigate and lute- 
ous; most of the pnnctnres clustered in five patches of which.one is 
on each side of the base, one on the disc, and one on each side beyond the 
middle : abdomen not emarginate a t  the apex ; oonnedvum with a black 
dot a t  the base of each segment : leg8 stout, testaceons, thickly setnlose, 
apex of tarsi, black: hemelytra with a few minute, levigate, lnteona 
marks ; membrane lurid with six longitudinal v e i q  of which 1-2 are 
united near the base (Walker). Long, 10+ mill. 

Reported from N. India. 
286. Pentatma hispila, Walker, Oat. Het. ii, p. 802 (1867). 

Ferrnginons, oval, shining, thinly sprinkled pale yellow, rather 
roughly punctured; beneath pale testaceous : head oonical, with 
two pale teataceone streaks between the eyes ; jnga and tylns of equal 
length, the latter testaceous: rostrum extending to the laet ooxm, tip 
black ; antenum testaceons, very slender, more than half the length of 
the body, joints sncceseively increasing in length, first not reaching the 
front of the head, apex of third fermginone, fourth black, with basal 
fourth part pale yellow, fifth black with b a d  third yellow : a,transverse 
levigate luteons mark on each side of the pronotum near the anterior 
margin, sides pale testaceous, posterior angles obtuse not prominent: 
ecntellnm extending a little beyond the angle of the corinm, a large pale 
yellow spot on each side a t  the base, and another a t  the apex : three 
black points on each side of the pectus: abdomen above black, with 
festaceona spots on each side : legs pale testaceous, minutely sprinkled 
black: apices of the tibim and of the joints of the tarei, brown : mem- 
bmne lnrid (Walker). Long, 104 mill. 

Reported from Siam. 

Qenue ASYLA, Walker. 
Cat. Het. ii, p. 408 (1867). 

Body elliptical ; head large, much rounded in front ; sides slightly 
reflexed : juga aa long as the tylns which they partly overlap ; rostrum 
extending nearly to the posterior margin of the eecond ventra.1 seg- 
ment: antenurn slender, first joint not extending to the front of the 
head ; seoond much sborter thau the third : pronotnm aerrated on ea& 
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eide in front ; anterior angles mute ; posterior angles dilated, forming 
two short rectangular horns : scntellum rather small : pectw with a 
very slight ridge : abdomen somewhat concave above, slightly dentate 
along each side : legs rather long and slender ; tibire furrowed ; h i  3- 
jointed : membmne with five longitudinal veins, of which the subcostal 
one i forked (Walker). The structure of the head separates i t  from 
Elle~histiur and Qakdantcs. 

288. Aeyla i n d M ,  Walker, Cat. Het. ii, p. 408 (1867). 

Tawny, minutely and rather thinly punctured ; punctures blackish ; 
beneath testsceons, ferruginons speckled : rostrum with a black tip : 
antennce black : pronotum moet thinly punctured in front : scntellum 
much excavated a t  each anterior angle : tsrsi brown : membrane lnrid- 
cinereons : wings cinereone (Walker). Long, 21 mill. 

Reported from India. 

267. Yom,i&a 8 6 ,  Walker, Cat. Het. ii, p. %!A (1867). 

Dingy yellowish, elongate oval, largely punctured ; punctures blmk ; 
underside and legs pale yellow : head more thickly punctured than the 
pronotum ; jnga and tylos of equal length ; rostrum extending to the l ~ t  
c o w  ; tip black ; antenns pale yellow, setulose ; first joint extending 
nearly to the front ; second longer than the third : pronotum with a 
transverse oallns on each side near the anterior margin and with a 
omooth slight marginal ridge on each side between the spine and the 
anterior margin ; spiues black, stout, acute, slightly projecting forward : 
acutellum with the disc pale yellow and thinly pnnctured ; three large 
mnooth pale yellow spots, two on the fore angles and one a t  the t ip:  
pectus, abdomen beneath and femora with a few black points: legs 
slender, setulose : membrane pellucid (Walker). Body, long, 83 mill. 

Reported from India  

268. Mormidea nigsicqs, Walker, Cat Het. iii, p. 564 (1888). 

Tawny, elliptical, thickly and minutely brown punctured, testaceon8 
beneath : head blacki~h, somewhat elongated; jnga and tylus of equal 
length; eyes piceous, prominent ; rostrum extending a little beyond the 
last cox=, tip black : pronotum with a slight transverse ridge, in front of 
which it is testaceous and thinly punctured ; fore border and a line along 
the posterior border of the ridge, blackish; the usual transverse calli; 
posterior angles elongated, acute, a little shorter than their breadth a t  
the base : scutellum smooth and pale yellow a t  the tip, which is rounded 
legs slender ; femora and tibis slightly brown-speckled : membrane and 
wings cinerema ( Walker). Long, 10i mill,. 

Reported from India. 
22 
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2439. Rhuphigastm (?) mamacanthue, Dallas, List. Hem. i, p. 289 (1851) Walker, 
Cat. Het. ii, p. 366 (1867) ; (?) 961, En. Hem. v, p. 129 (1876). 

9. Broad and short, somewhat rounded, above brown, eomewhat 
ferrnginons, very thiokly and finely punctured with black : pronotnm 
with the lateral angles very prominent and obtuse: scntellum very 
broad a t  the baae : membrane brownish : margins of the abdomen bright 
reddish orange, with a small black band a t  the base and apex of eech 
segment near the suture, leaving the suture itself orange : body beneath 
fnlvone, thickly and rather finely punctured ; the abdomen somewhat 
rugose; ventral epine very long, reaching the base of the head, pitchy 
brown, very smooth and shining : lege fnlvone : rostrum testaceone, with 
the tip black : antenxm with the second joint very short, scarcely more 
than half the length of the third; the two basal joints b taceous ;  third 
joint black, with the base testaceone ; 4-5 joints black, with their baaes, 
dull orange or tawny (Dallas). Long, llf-12 mill. ; breadth of prono- 
turn, 9 mill. . 

Reported from N. India. 

270. Rhaphigaeter apicalis, Ddlee, List. Hem. i, p. 886 (1861) 1 W a e r ,  Cab. 
Het. ii, p. 281 (1867). 

Antestio (?) apkcrlis, Sal, En. Hem. v, p. 129 (1876). 

9 . Above pale greyish olive: head with aix black punctured lines 
on the anterior portion which unite more or less on the vertex, making 
that part nearly black, with irregular pale epots : eyes brown; ocelli 
red: pronotnm rather thickly pnnctnred with black, the punctnree 
arranged somewhat in traneverse lines, with the anterior portion of the 
disc blackish, the anterior and lateral margins with a narrow whitish 
edge : scntellum rather thickly punctured with blsak, with a small 
orange spot in each basal angle, a lsrge round black epot in the middle 
of the b a ~ ~ ,  and a blaok apot on each lateral margin near the apex : 
coriaceone portion of the hemelytra rather thickly punctured with black, 
with the apex and a submarginal spot near the middle, black ; membrane 
transparent, brownish : margin8 of the abdomen variegated with black 
and yellow, very thickly punctured : abdomen beneath, greyish-teatace- 
ous, with the sides lather thickly and strongly pnnctnred with black; 
ventral spine long, reaching the intermediate ooxm : pectus t e s h q  
thickly punctured with black : lege teeteceous ; femora punctured with 
b h k  ; tarsi with the apical joint brown : rostrnm testaceous, with t h e  
t ip  black : antennse with the three basal jointa testaceone; 4 and 5 black, 
with the baee teataceone. (Dallas). Long, 9 mill. 

Reported from N. Indie. 
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871. Rhaphigastsr bisignahrs, Walker, Cat. Het. ii, p 866 (1867). 

Testeceons, elongate-elliptical, thickly and minutely punctured ; 
pnnctnree black : jugs and tylus equal in length : eyes rather promi- 

. nent : rostrum extending nearly to the leet coxm ; tip black ; antennae 
black, nearly half the length of the body, 1-2 jointa tawny; first not 
extending to the front of the head; third a little longer than the s e  
mnd;  fourth mnch longer than the third; fifth not longer than the 
fourth : pronotnm transversely and very slightly impressed in front ; 
a transverse triangular black mark with a teatweoua dieo on each side 
in  front of the impression : ecntellnm lesa thickly punctured than the 
pronotom ; a blackiah dot on each Bide near the tip : abdomen black ; 
connexivlirn teataceone; under Bide with two teetaceoue etripee which 
do not extend to the tip : ventral epine obtuse, extremely short, not 
extending to the last coxm : femora and tibiee with tawny tips ; tibiae 
alightly furrowed; tarei tawny: corinm with a brown apioal patch, 
which is bordered on its inner side by an incomplete whitish band, the 
latter not punctured; membrane lurid: w i n e  pellucid, pale lurid to- 
ward8 the tips (Wdksr). Body, long, 6f mill. 

Beported from India. 

W2. Bhaphigaste+ pcrtw2us, Wder, Cat. Bet. ii, p. 866 (1867). 

Pale tadaceone, ample, nearly elliptical, thinly punctured : head 
black-punctured in front ; jnga and tylna of equal length : rostrum 
extending. to the last coxm ; tip black : antennre elender, less than half 
the length of the body ; firat joint not extending to the front of the 
head ; second mnch shorter than the third ; fourth longer than the third : 
pmnotum black punctured ; the pnnotnres more thiok in front, excepting 
a trammeme, abbreviated, slightly undulating line ; posterior angles pro- 
minent, hardiy acute : ocntellnm attenuated towards the tip : pectne not 
ridged; Bides whitish teataceous : abdomen, in the 8, excavated a t  the 
tip ; ventral spine extending to the intermediate coxm : legs slender : 
hemelytra with black puncture8 along the costa ; membrane end winge 
pellucid (Walker). Long, 154-19 mill. 

Reported from N. Indie. 

m8. &hophigaatur nt~achioidss, Walker, Oat. Het. ii, p 865 (188%'). 

Luteone ; oval ; thinly and rather finely punctured ; punctures 
black : head black, with five lnteons stripes, of which the inner pair are 
forked in front, and the onhr  pair are irregular and border the eyes ; 
jnga and tylm of equal length : rostrum blwk towarde the tip, extend- 
ing to the last cow : antennee tawny, leee than half the length of the 
body, jointa succeaaively inrreaeing in length ; fimt joint not extending 
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to the f rant of the head : pronotum in f rout with an abbreviated black 
band, which is dilated on each side, where i t  contains an interrupted 
lnteons streak ; space about the bend smooth ; hind angles much round- 
ed, not prominent : scntellnm with e callns on each angle a t  the base, 
and with a black spot on each side near the tip : pectns with three black 
stripes : abdomen beneath with three stripes of triangular black spots ; 
of these the lateral spots are connected : legs reddish, short, stout: 
hemelytra with a blsck spot in the diac of the corinm ; membrane pellu- 
cid ( Falker). Long, 5i-6 mill. 

Reported from India. 

874. Rharphigaetsr rub+laga, Wdker, Cat. Bet. ii, p. 566 (1867). 

Teataceons, nearly oval, thickly punctured, slightly shining : head 
with a black slender marginal line along each side ; jnga and tylns of 
eqml length : r a t r u m  extending to the intermediate corm : antenme 
tawny, less than half the length of the body; jointa sncceseively and 
slightly increasing in length; first not extending ta the front of the 
head: pronotnm slightly end transversely impressed on emh side in 
front ; e red patch on each side between the posterior angles, whioh are 
slightly ronnded end not prominent : scntellnm with a red spot on each 
side near the base and with a red band near the tip : abdomen with a 
black stripe on each side above, and with an incomplete brown stripe on 
each side beneath ; tip trnncate ; ventral spine extending ta the inter- 
mediate core  : lega rather short and stout : hemelytra with a red spot 
on the tip of the corinm near the costa ; membrane and wings pellucid 
(Walker) .  Long, 6t-7 mill. 

Reported from India. 

m6. T&+a btuahoidaa, Walker, Oat. Het. i, p. 113 (1867). 

Black : body convex, oval, dull, finely scabrous : head transvercle, 
ronnded in front, not more than half the breadth of the pronotnm ; eym 
not prominent; rostrum reddish, extending beyond the 1mt corn;  
a n t e n n ~  rather stout and short : pronotum nearly twice the length of 
the head, with a transverse furrow in the middle, in front of which the 
sides are rounded and serrated ; a short longitudinal furrow n m  -h 
side of the hind part: scntellnm broader than the pronotnm, rounded 
a t  the tip, entirely covering the abdomen and the folded hemelytra, of 
which the membrane is dark brown : abdomen contracted : I* very 
short and stont (Walker). Long, 5 i  mill. 

Reported from Singapore. Belongs to sub-family Phtaspirrcr. 
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En. Hem. i, p. 81 (1870) 1 Ofvan. K. V.-A. FOrh., (a), p. 40 (1872) 1 Dietant, 
Biol. Cen. h e r . ,  Hem., p. 28 (1879) : Aropids, D . l l y  Llst. Hem. i, p. 75 (1861) j 
kropidr, St&, Hem. Afrio. i, p. 82, 62 (1864). 

(a) to (d) aa in wb-fam. Pentatmino, (J. A. 8. B. Pt. 11, p. 198, 
1887). 

(e) Roetrnm long, passing the intermediate coxm, stouter  t h a n  in . 
the preceding wb-family, sheath inserted at the labrum which L a little 
remote from t h e  apex of the ty lus :  rostml furrow not  ooaro t sb  an- 
teriorly : firat joint of t h e  antennw generally short and not  longer than 
the longitudinal diameter of the eyes. 

& n u  Z I ~ B O ~ A ,  Am. & Serv. 
Hist. Nat. Inn. HBm., p. 86 (1848) : Sahlb., Yon. Qeoo. Benn., p. 18 (1846): 

Dallss, Liet. Hem. i, p. 108 (1861) : Walker, Cat. Het. i, p. 14 (1887) : StAl, Ofrem. 
K. V. A. Farh., p. 099 (1867); En. Hem. i, p. 86 (1870). 

Body shining : second joint of the asfennae longer than the third ; 
eecond joint of roatrnm longeet, shorter than  the two apical taken 
together ; jugs not, or scaroaly, louger than t h e  t y l m  : anterior lateral 
margins of pronotnm entire o r  very obsoletely eroded: frena not ex- 
b n d e d  beyond the middle of the scutellnm: aeoond ventral segment 
not elevated i n  the middle : feet rather  short, tibiae without a f n m w  
above, convex, at least t o w a r b  the base, somewhat ob tmely  rounded, 
anterior pair no t  dilated. 

Oimer camdew, Linn., Byst. Net., ed. lo,& p. M S  (1758) ; 1. o, sd. 18, i (S), p. 
788 (1767) ; De QCer, MCm. iii, p. 268 (1778) ; Fabr., Byst. Ent. p. 716 (1776) ; Speo. 
Ins. ii, p. 869 1781) j Mant. Ine. ii, p. 296 (1787) ; Qmelin, rd. Syat. Net. i, p. (4), p. 
BlW (1788) ; WoH, 10. Cim. i, p. 18, f. 18 (1800). 

Pmtatomcr c d s u m ,  Hahn, Wans. Ins. ii, p. 66, f. 1114 (1884). 
Asopcs ue+ulslas, Bnrm., Handb. Ent. ii, (I), p. 878 (1835) 8 Herr. Sohiif€., Warn. 

Ins. vii, p. 118 (1824) ; Blor, Bhynoh. Liv. i, p. 90 (1860). 
Pentabma concinnrr, Weatwood, Hope, Cat. Hem. i, p. 89 (1837). 
Pentotoma oiolacecr, Westwood, I .  c. p. 59 (1837). 
Btiwtrus d m ,  Blanchard, Hiat. Nat. Ins. p. 164 (1840). 
Zierm illuski.. Am. & Serv., Hiat. Nat. IM. HQm. p. 87 (1848) j Vollen., Fanne 

Ent. I ' M .  Ind. Neer. iii, p. 15 (1868). 
Zicrolul caulea, Am. & S w . ,  Hiet. Nat. IM. E6m. p. 86 (1848); Dallaa, Lint 

Hem. i, p. 108 (1861) ; Fieber, Enr. Hem. p. 346 (1881) ; Donglea & Scott, Brit. 
Hem. i, p. 88 (1886) ; Walker, Cat. Het. i, p. 148 (1867) ; Btil, En. Hem. i, p. 88 
(1870) ; Bcot& A. M. N. H. (4 s.), xiv, p. 289 (1874) ; Sanndem, Trans. Ent. Boa. p. 
123 (1816) j J. Sahlbohm, K. V.-A. Handl., xvi (4) p. 16 (1879) ; Distant, Soien. 
Bee. 2nd Yerhnd  Miae. y. 8 (1879) ; Trane. Ent. Boo. p. 416 (1883). 
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' I  Cmrulean-blue, immaonlate " is the short description given by the 
earlier writem. Serville describes this species aa having the body, feet, 
and antenw metallic greenish-blue shining ; body above finely pnnc- 
tnred. 2. illuetrir, Am. & Serv., M e m  only in being metallic blne not 
greenish-blne, like 2. mrulsa. The P. concinna of Westwood is described 
aa larger than 2. mh, altogether black with omrulean and purple 
reflections, antennee and feet black. The P. uiolacea, Westw., scarcely 
differs from the preceding, but is altogether more v i o h o n s  and some- 
what punctured. Others give bright blne or blue-green, shining, 
punctured: legs and antenw, black. Dallaa and St&l ( I .  c. -a) 
recard fully the synonymy and references to figures. Long 9-10 mill. 

Reported from all Europe, N. W. Siberia, Japan, China, Bengal, 
India, Mdacca, Java, Borneo, Bujkoti in Jan& BBwar, 7,000 feet 
(mihi). 

Gtenns CEOYBINA, Walker. 

Oat. Het. i, p. 118 (1867 J. 

Body very elongate-oval, rather fiat: head and pronotnm rather 
largely punctured : head not much shorbr than the pronotnm, a little 
narrower in front of the eyes, with a slight ridge which emita two short 
elight f o r b  on each side between the eyes : eyer, very prominent : ros- 
trnm stout, extending to the laat ooxm : antennae ve y minutely pubee- 
cent, about half the length of the body, first joint stout, second shorter 
than the third, 4 - 4  a little broader and longer than the third : aoutnm 
elightly mgulose, not longer than broad, the forepart much contracted : 
ecutellum with a slight ridge, narrowed towards the apex, which Gi 
rounded : legs rather stout ; first femora with a spine beneath the apex ; 
first t ibis much dilated : the elongate hardly convex body, the shape of 
the head, and the margined pronotam distinguish this genns from Cwim 
(Walker). 

277. C E ~ Y R ~ A  PLATYBHINOIDEB, Walker. 

Csoyrino pZutyshinoidsr, Walker, Cat. Het. i, p. 119 (1867). 

Tawny, irregularly and more or less speokled with pioeous, the 
latkr  hue partly predominating : head piceons, with a tawny longitudi- 
nal line : rostrum piceons : antennm reddish ; 4-5 joints piceons, fourth 
with a whitish band near the baae : abdomen above very dark red, with 
tawny spots along each side : membrane cinereone, with two curved 
brown bands : wings cinereons ( Wdker). Body, long, 11-12) mill. 

Reported from India. 
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Genus BUCRU, Walker. 

Cat. Het. i, p. 117 (1867) : inolndee Sesho, Diet., Trans. Ent. 800. p. 3-43 (1887). 

Body short-oval, convex, shining : head about half the length and 
abont onsfifth of the breadth of the pronotnm; juga and tylus of 
equal length ; rostrum moderately stont, extending to the last coxre ; 
antennre slender, very minutely setnlose, rather more than half the 
length of the body, 2-5 joints snccessivelp slightly increasing in length : 
pronotum thinly and finely punctured, nearly twice broader than long, 
forming an acute angle on each Bide of the fore border, with an mute 
diverging spine on each side posteriorly : ecntellnm slightly oontmuted 
posteriorly, hardly extending beyond the corinm : legs hardly stout, fore 
femora with a spine beneath near the apex ; fore t i b h  much dilated. 

278. BLACHIA DUOALIB, Walker. 

Blachia ducdw, Walker, Cat. Eem. i, p. 117 (1867). 
Bscha manijwtu, Distant, !Crane. Ent. Boo., p. 843, t. 18, f. 2 (1887). 

Teetaceons : head with a small pnrple spot on eaoh side cf the 
posterior margin : pronotnm with five purple spots, of which two near 
anterior margin are much smaller than the three in a transverse row 
near posterior margin : soutellnm with a very large purple spot on each 
aide near the base and with a purple spot on each side behind the mid- 
dle : pectus with three purple patch@ on each side : abdomen beneath 
on each Bide with an inner stripe of three purple spota and an outer 
atripe of two pnrple spots : hemelytra with a large purple spot joining the 
middle of the costa and a emaller apical pnrple spot ; membrane colour- 
less with two broad brown streaks, one oapitate ; wings brown (Walker). 
Body, long, 14-12 mill. 

Beported from Siam, Sikkim (mihi). 

Genus C U I ~ ,  PLm. & Serv. 

Hint. Nat. Inn. H6m. i, p. 78 (1843) : Dalles, List. Hem. i, p. 82 (1861) ; Walker, 
Cat. Het. i, p. 117 (1867): Sthl, Hem. Afrio. i, p. 62 (1864): En. Hem. i, p. 88 
(1870). 

Body gomewhat short, stont : scutellnm with vesionlar tubercles at  
the base : venter at the base with a small spine directed forwards and 
not extending beyond the insertion of the posterior feet : all the femora 
with a spine beneath towards the apex ; anterior tibim much dileted : 
reet aa in A s p  (Am. Serv.). 
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279. CAZIUA VEBBUCOSA, Westwood. 

Pentatoma aertueoso, Westwood, Zool. Jonrn. v, p. 445, t. 22, f. 7 (1835). 
Asopw vermcifer, Burmeistar, Handb. Ent. ii, (iJ, p. 880 (1835). 
Caewa venucosa, Dallas, List. Hem. i, p. 82 (1861), exol. syn. Linncei ; Walker, 

Cnt. Het: i, p. 117 (1867) exol. do. : Stbl, En. Hem. i, p. 38 (1870) ; Dietant, A. If. 
N. H. (5 8.)  iii, p. 45 (1879). 

Rufous-testaceone, variegated with fnecoua, punotured, subrotan- 
date ; posterior bides of pronotnm on both side8 uniepinose ; doraum 
with several elevated oblique lines; soutellum a t  the bsse with two 
large, round, rufous tubercles, and two other small lateral tuberoles ; 
posbriorly narrowed and produced to the apex of the abdomen, pee- 
terior part concave, sides elevated : corium mfous, punctured with black 
aud the apical membrane produced to a distance beyond the abdomen ; 
aides of abdomen visible, serrated : antenns longer than the pronotam, 
2-3 joints equally long, also 4 - 4  which ere a little longer than the 
two preceding : femora beneath nnispinose, first pair stouter ; the two 
first tibiee dilated, four posterior simple, d o n e ,  with a white ring. 
( Weutw.). 

Variable in coloration, sometimes fuscons-piceons, sometimes cin- 
namon-yellow ; pronotnm with a longitudinal median wrinkle or ridge, 
a transvem discoidel wrinkle behind the middle, recurved on both sides, 
anteriorly with two lateral tubercles and behind the tubercles a less 
distinct obliquely longitudinal wrinkle which is sometimes coduent  
with the posterior tubercle ; apical part of scntellnm more or less con- 
crave, apex more or less distinctly emarginate (Stdl). Body with heme- 
lytra long, 10f -11 mill. 

Reported from Maiabar, Dekkan, India, Assam. The Indian 
Museum haa specimem from Sikkim, Sibdgar (Assam), and Calcutta 
(mihi). 

280. CAZIFU INTPBNEXA, Walker. 

Caswa intansrra, Walker, Oat. Hot. i, p. 118 (1867). 

Ochraceous, thick, shining, roughly tubemulate : head about one- 
Mth the breadth of the pronotnm; juga extending somewhat beyond 
the tylus ; rostrum black; antennae black, 2 4  jointa snccessively 
inareasing in length, B t h  a little shorter than the fourth : pronotnm 
with prominent obtuse spines : scutellnm with a hump on eaoh side at 
the bme and with two slight longitudinal furrows : legs black, h u t  ; 
corm, first femora a t  base and.last towards the b e ,  lu teou  ; first t i b k  
much d i l t ed :  membrane black, with a Limpid spot on the ooeta b e h m  
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the  middle, and one on the  hind border beyond the middle. Distin- 
guished from preceding by the comparatively smooth hinder part of the 
scntellnm ( Walker). Long, 9+ mill. 

Reported from Cambodia. 

281. CAZIM ULCIIRATA, Herrich-Schiifler. 
Aaopua ulceratus, Herr.-Boh'iifl., Warn. IRE. iv, p. 103, t. 103, f. 452 (1839) and 

vii, p. 114 \ 1844). 
Cmim ulceratu, Dallsa, List. Hem. i, p. 82 (1861) i Walker, Oat. Het. i, p. 118 

(1867); St&, En. Hem. i, p. 39 (1870). 

Miniac6om: pronotnm a t  the base with raised tubercles, lateral 
adgles produced widely outwards and a little forwards into a spine, of 
which the lateral margins are sinnate before the apex : scntellum with 
tubercles a t  the base: a spot in the middle of the hemelytra, the an- 
fennm, tarsi and apex of lest tibim, black; the krst tibise in the middle, 
white : membrane brownish, with a white spot in the middle of the 
outer margin : venter apinose a t  the base : first pair of tibim very 
strongly dilated, the tooth-like inner edge of the tip, b h k  ; fore femora 
with a tooth. Long, 8 mill. 

Reported from Hong-Kong, Siam, Calcutta (mihi), Corom~ndol. 

282. C A ~ X B A  CHIBOPTEEA, Herrich-Schaffer. 
Asbpue chiroptetwr, Herr.-Sohiiff., Wana. Ine. v, p. 78, t. 170, f. 623 (1839) ; vii, 

p. 113 (1844). 
Carira vemmua, Am. & Sarv., Hist. Nat. Ins. Hkm., p. 78, t. 3, f. 8 (1843) : 

0x01. syn. 
Casira chimpkra, Dallas, List Hem. i, p. 88 (1861); Walker, Cat. Het. i, p. 

118 (1867) ; Vollenhoven, Faun. Ent. Ind. Neerl. iii, p. 4 (1868) : Stil, En. Hem. i, 
p. 39 (1870). 

Ferrnginous : coarsely punctured : pronotnm with a raised smooth 
median line ; lateral angles acutely produced ; fonr black spots, of which 
one on each side near the lateral angles : base of scutellum with spheri- 
cal, raised tubercles, a black spot a t  base and apex : a rounded black spot 
near the apex of the hemelytra and the apex itaelf, black ; wings fos- 
cons: legs Iuteons: beneath two spots a t  the base, and two before the 
end of the abdomen. Long, 10 mill. 

Reported from Java, Sumatra, Borneo, Malacca. 

Genus CANTHECONA, Amyot & Serville. 
Hist. Nat. Ins. Hkm., p. 81 (1848) : Dallaa, List Hem. i, p. 89 (1851); Walker, 

Cat. Het. i, p. 180 (1867): Stil, Hem. Afrio. i, p. 62, 66 (1864) ; En. Hem. i, p. 41 
(1870) :-Cimw, enbg. Cantheem, Ofvers. K. V.-A. Fiirh., p. 49 (1867). 

Head somewhat flat ; two apical jointa of rostrum of equal length, 
each a little shorter than the second : anhrior lateral margins of the 

23 
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pronotum more or less distinctly crenulated or transversely rugose : frena 
extended to, or a little beyond, the middle of the ecutellum : venter, a t  
the base, furnished with a tubercle. or short apine, obtusely conical ; 
stridulatory spots, in 8, exteuded through &5 ventral segments, serice- 
om : first tibiae not diluted, 6mt femora with a distinct spiue. 

283. CANTHECONA BINOTATA, Distant. 

Cmthecona binotata, Diet. A. Ed. N. H. (6 8.) iii, p. 47 (1879). 

Luteous, thickly punctured with brown : tylus reaching the apex 
of the head, juga thickly covered with brassy black punctures : eyea . 
prominent, fuscous, lnteons at  the base : antennae with 2-3 joints sub. 
equal, fourth rather longest, 1-2 joints Inteons, 3 - 4  dark hscom, 
luteoua at  the base : rostrum Inteous, with the tip reddish : pronoturn 
considerably deflexed from the base towards the head, with a median 
raised longitudinal line, whicb is prolonged throughout the whole length 
of the scutellum; lateral edges, with an indistinct, obscure, violet, 
submarginal border, and some other indistinct striae of the same colour 
on the disc; lateral angles produced into short, obtuse, black spines, 
emarginate and lnteous a t  the tip : scntellum somewhat gibbons at the 
base, where it is thickly and darkly punctured, the median longitudinal 
liue becoming broad and impunctate towards the apex: corium with a 
aomewhat triangular snbc~stal  blackish spot situated a little beyond the 
middle : membrane produced considerably beyond the abdomen, black, 
with the apical half whitish : abdomen above blackish, with a segmental 
marginal row of alternate sub-quadrate green and luteons spots : body 
beneath lnteons ; pectus with three violet sheaka on each side; venter 
with the marginal row of sub-quadrate green spots as above, a-sub- 
marginal row of narrow, transveme, weved, dark lines, situate one on 
each negment, and a large sub-apical blaokish spot : legs Iutaons, pilose ; 
tibia strongly sulcated ; fore tibim dilated, their apical halves and baaes 
and the apices of the intermediate and posterior tibim, blaokish (Dis- 
tant.) Allied to 0. tibialie, Dist. Long, 15 ; exp. 1st. angles of prono- 
fum, 7i mill. 

Reported from Naga Hills, 2000-6000 feet (Assam) ; Calcnttai 
Debra (mihi). 

284. CANTHECONA TIBIALIS, Distant. 

0anthecon.a t i b i d i s ,  Dietant, A. M. N. H. (6 6 . )  iii, p. 46 (1879). 

Head brassy black, very thickly punctured; t y l n ~  reaching the 
apex of the head, with its baae obscurely lnteous ; eyes brown : antenum 
pilose ; 3-4 joints longest, sub-equal ; apical joint rather shorter t b  
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the aecond,'which ia brown, the 3-4 jointa blackish with their bases 
narrowly brown, fifth dark fnscons with basel third Inteons : rostrum 
lnteons, tip blackish : pronotnm braasy black, very coarsely pnnotate, 
end lightly and irregularly rugdose, with a slightly raised mcdian 
longitudinal line and imgular  lnteous markings, which indicate faintly 
four longitudinal striae, two on eaoh side of the median line ; the crenn. 
lated portion of the margin and a smell spine behind the eyes, Intcons ; 
latern1 anglee produced into short, black, obtnse spinea, strongly emar- 
ginate a t  the apex: acntellum with the. b a l  half brassy black, very 
thickly pnnctnred ; apical half paler and more sparingly punctured, with 
a small median basal spot, a large rounded spot in eaoh baaal angle, two 
w a l l  irregular and indistinct markings beneath these, and the apex, 
broadly luteous : corium lnteons, somewhat thickly marked and punc- 
tared with black j on the underside, a t  the apex, ia a large reddish spot : 
membrane fnscons, with two large whitish epota, one on the ontar and 
the other on the inner border: abdomen above shining p e n ,  very 
thickly punctured, with e marginal row of tbree lnteons spots, which a p  
pear on the margins of alternate segments above and below : body beneath 
lnteons, pectns thickly punctured with brassy black : abdomen with a 
median, narrow, longitudinal, impnnctate area, from which i t  is sparing- 
ly pnnctate halfway to the outer border, which is very thiokly pnnct.ured 
with braasy black, a large black sub-apical spot : legs lnteons, with the 
apices of the femora, and bsees and apices of intermediate and poeterior 
t ibL, bwsey black ; fore-tibiae very widely dilated and strongly pnnc- 
b r e d  black; first tarsi black, rest Inteons, with apex blaok ; t i b b  
drongly d c a t e d  (Distamt). Long, 17 ; exp. lat. ang. pronotnm, 9 mill. 

Var. a. Smaller, with the ground-colonr brownish instead of brassy 
black. Allied to C. furcellda, Wolff, from which it d s e r s  principally in 
the shorter and obtnse lateral angles of the pronotum. 

Reported from N. Khasiyrr Hills, 1500-3000 feet ; Sikkim (mihi). 

C i w  furcellatus, Wolff, Ic. Cim. v, p. 181, t .  18, f .  176 (1801). 
Asoptre amigsr, Herr.-Sohi., Wanx. Ins. vii, p. 113, 119, f. 711 (1844). 
C a n t h e m  fitrcellata, Dallae, List. Hem. i, p. 91 (1861) ; Walker, Cat. Het. i, 

p. 130 (1867) ; Vollenhoven, Fame Ent. I'Amh. Indo-NCer. iii, p. 6 (1868) ; St& 
En. Hem. i, p. 4 (1870). 

h t e n n r e  5-jointed, yellow-femginons, jointa fnscons a t  the apex : 
head porreot, obtnse, impressly-punctured, variegated fnscons and yellow, 
with a paler longitudinal line ; eyes fnscons : rostrum 4-jointed, f e r n -  
ginone, f n v  a t  the apex : pronotum greyish, variegated anteriorly 
with h c o u s ,  posteriorly with very many impres~ed fnscous pnnctnres, 
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with a small anterior longitudinal yellow line ; lateral margin serrnlata, 
posteriorly on both sides with a bifid fuscoua spine of which the pos- 
terior tooth is the shorter : scutellum greyish with numerous impressed 
fuscous punctures, obscurely a t  the base with three minnte rnfone 
points ; a longitudinal line and the apex, paler : hemelytra greyish with 
impressed fnscone punctures and an obsolete fuscous median line ; mem- 
brane fuscous with two pale oppoeite marginal spots before the apex: 
abdomen above black, margin prominulons, spotted yellow, beneath 
testaceone, with a row of very minute fuscous spots on both sides, 
margin somewhat serrate, sternum somewhat porrect anteriorly : pectne 
teskeous, spotted fnecons: anne obtuse, bidenate: feet testaceous; 
first femora with a very acute tooth before the apex ; tarsi fnscoue 
(Wolf.). Long, 15-16 mill. 

Reported from India, Bombay, Tenasserim, Berhampnr, h h  
(mihi). 

Genus AUDINETIA, Ellcnrieder. 

Nat. Tijdschr. Ned. Ind. xxiv, p. 136 (1862) : Cimew snbg. Audinetirr, Em, 
Ofvern. K. V.-A. Forh., p. 996 (1867); En. Hem. i, p. 45 (1870). 

Head oblong ; jugs a very little longer than the tylus : second joint 
of autennre long, 3-5 joints nearly equal (fourth longer) : eyes small, 
globose, not very prominent : ocelli distinct, close to the pronotnm, as 
far from each other aa from the eyes : pronotum declined forwards, 
convex behind, the anterior margin narrower than the head, sinuated, 
posterior angles very prominent, transverse, with a bXd spine of which 
the anterior terminal point is very acute, the postenor somewhat short : 
hemelytra and abdomen rather elongate, attenuated hindwarde : the  
sides of the abdomen extending a little beyond the hemelytm : mem- 
brane albescent, with 7-9 veins, longer than the abdomen : venter from 
the median line inclined convexly towards the sides ; ventral tooth 
short, not extending beyond the insertion of the last pair of feet : roe- 
trum scarcely reaching the posterior feet, ita joints almost equal, but 
the second long, the laet short : femora robust, unarmed; first tibise 
prismatic, unispinose on the lower (inner) side ; tarsi robust, first joint 
long, second very small, hardly visible. Distinguished from Avmo, 
Hahn, by the ventral tooth; from Canthecm, Am. & Serv., by the first 
femora being simple, and from others by the spine on the inner side of 
the first tibim (Ellenr.) . Still separates i t  from U a n t h e m  by ita having 
the stridulatory spots in d very large, extended through the 3-6 ventral 
segments : first femora beneath with a small, sometimes very obsolete, 
tubercle. 
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Cimm spinid-, Fabr., Mant. Inn. ii, p. 286 (1787) ; Ent. Spt .  iv, 99 (1794) J 

Qmelin, Syet. Nat. i, (4), p. 2139 (1788); Fabr., Syst. Rhyng., p. 161 (1803). 
As- geometricus, Burm., Handb. Ent. ii, (i), p. 580 (1836). 
Anno geometrica, D a l l ~ ,  Trans. Ent. Soo. v, p. 187, t. 19, 1. 2 (1849). 
Pic+mrw ephkimr, Dallas, Liet Hem. i, p. 95 (1851) ; Walker, Cat. Het. i, 

p. 133 (1867). 
Pentatma diena, Wentw., Hope, Cat. Hem. i, p. 40 (1837) ? 
AudinetM a d c a t a ,  Ellenrieder, Nat. Tijdsohr. Ned. Ind., xxir, p. 137, 1. 1, 

(1862) : Walker, 1. o., iii, p. 632 (1868). 
Anno spinidens, Vollenhoven, Panne Ent. 1'Amh. Indo-NCer. iii, p. 10 (1888). 
C h m  ( A d i n e t i o )  spinidem, Stil, Hem. Fabr. i, p. 16 (1868) ; En. Hem. i, 

p. 45 (1870). 
Audimrtk spinidsns, Dietant, Riol. Cen. Am. Hem. p. 85 (1879) : A. M. N. H. (6 9.) 

iii, p. 45 (1879) : Lethierry, An. M u .  Gen. x e ,  p. 742 (1883). 

Fnscons : spines on pronotnm large, acnte, with a smdl acute tooth 
in the middle posteriorly: apex of scntellnm and margin of hemel~tra, 
white ; beneath paler : feet pale (Fabr.). 

9 . Body elongate-ovate, the sidea nearly parallel : olivabrown, 
or brownish-testaceons, very thickly punctured : pronotnm with the 
lateral angles prodnced into a short, acnte, black spine, which is dis- 
tinctly toothed on its hinder margin ; a pale yellowish line runs aoroa 
the disc of the pronotnm from angle to angle: scnhllnm rather dark 
a t  the base, the apex white: homelfira with the external margin 
whitish ; membrane transparent : abdomen beneath punctured, with an 
irregular line down the middle, and the stigmata, black : legs, rostmm, 
and antennm yellowish brown : the apex of the third joint of the an- 
tennae, and the whole of the fourth, except the h s e ,  black : tarsi pitchy 
(A. g e o m e t h ,  Dallas). Body, long, 14-15 mill. 

Reported from Borneo, Java, Sumatra, Assam, Abyeeinia, Mexico. 
The lndian Mnsenm possesses specimens from Calcutta, Harmatti (at 
the  foot of the Daphla hills, Aseam), Sikkim (mihi). 

Qenm PICRO~~ERUB, Am. & Sew. 

Hist. Net. Ins. HCm., p. 84 (1848) : Dallas, List. Hem. i, p. 96 (1861) : Walker, 
Cat. Het.  i, p. 132 (1867) : - C i w  mbg. o i w ,  Stbl, Ofvere. K. V.-A. Fiirh., p. 

(1867) ; En. Hem. i, p. 45 (1870). 

Body h t  : jnga not, or scarcely, longer than the tylus, apicrrl inten'or 
angle gomewhat straight, scarcely m t e ,  not prodnced inwards : posterior 
angles of pronotnm acutely prodnoed, flattened, dentate on the sidoe : 
venter, in 8, without smooth, silky, stridnlatory spots : anterior fernore 
with 1-2 spines towards the tip ; anberior tibim not dilated. 
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287. PICROMERU~ oa~usus, Walker. 
Pieromerus obtusus, Walker, Cat. Het. i, p. 133 (1867) I Distant, A. 116. N. H. 

(6 a.) iii. p. 45 (1879). 

Lurid brown : oval, rather 5 t ,  minntely pnnctnred; dingy testa- 
ceons beneath ; punctures black : rostrum dingy testaceone : antennta 
black, piceons towards the base, 9--5 joints whitish towards the b e  : 
pronotum crennlate along each side in front; spines broad, obtuse, 
hardly forked at  the tips : scntellnm with a slight ridge which is widely 
forked towards the fore border : pectns and abdomen beneath with some 
black patches on each side, stigma of the pectns ochraceoua: femora 
dingy htaceons, blaok-speckled ; tibita tawny, with black tips ; h i  
black : coriom lurid, with blackish pnnct,ures and with a few am& 
blackish marks : membrane aeneons (Walker). Body, long, 11-llb 
mill. 

Reported from N. India : very common in Sikkim (mihi). 

288. PICROMEEUS XIQRIVITTA, Walker. 
Pieromm laigrivittcr, Walker, Cat. Het. i, p. 138 (1867). 

Dingy testaceous, elliptical, rather flat, thickly and minutely black 
speckled, livid beneath : head with the jnga and tylos distinctly marked : 
rostrum tawny : antennm black, piceons towards the base; 41-5 jointa 
pale yellow towards the base : pronotnm with a pale tubercle on each 
side on the disc ; sides straight and serrated from the fore border to the 
spine, which is aeneone and truncate: scntellnm with a slight forked 
ridge : pectua with ochraceous stigmata : abdomen beneath with a black 
stripe : legs livid, black-epeckled, with a slight aeneons tinge : membrane 
aeneons (Walker). Body, long, 104 mill. 

Reported from Silhat. 

289. PICUOMERU~ ROBU~TUS,  Distant. 
Picromams tobustus, Distant, A. M. N. H. (5 a,) iii, p. 48 (1879). 

Has somewhat the elonpted form of A. qpinidens, but with the 
pronotum robnst, much ddexed anteriorly, and body narrowed p0S- 
briorly : l n h ~ ~ ,  covered regularly and thickly with coarse brown 
punatnres : tylus and jnga equal in length ; eyes lerge, prominent, 
obscure fuscoua; rostrum luteons, .with the tip pitchy; antennse with 
the 2-3 jointe sub-equal, w l e  l~teons, third joint pitchy a t  apex : pro- 
notnm much narrowed in front and widened posteriorly, with a n  
indistinct median, longitudinal line ; a transverse row of four small 
)nteous spot8 situated a little bebind a somewhat obscure traneyerse 
ridge ; l a b d  angles, p r o d ~ ~ d  into long, black, pointed spines, toothed 
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behind, which give them the appearance of being emarginate a t  the 
apex : scnbllnm with a small luteone spot in each basel angle : corinm 
with purplish reflections towards the apex ; membrane hscons with s 
Large whitish spot on the outer and the inner border (size of these spot. 
variable) : body beneath lnteons, pnnotnred end mottled with brown ; 
intermediate femora teetaceons and the tibim brownish, with apex and 
tarsi dark h m m  (Dirtant). 6, long, 11, exp. bt. angles pron. 64 
mill. : 0 ,  long, 14, exp. lat. angles pron. 9 mill. 

The 9 variee in having the luteom spots above much more ohonre 
and the legs lnteom. 

Reported from Sadiya (Aaaam), 350 feet. 

Genus GLYPSUS, Dallas. 

List Hem. i, p 93 (1851) ; Stbl, Hem. Afrio. i, p. 62, 63 (1864) ; En. Hem. i, 
p. 47 (1870) : Walker, Cat. Het. i, p. 132 (1867). 

Body ovate : head flatfish, jnga a little longer than the tylus, some- 
what wntignons a t  the apex, bnccnlm moderately elevated : antennm 
gbont half as long as the body, the second joint a little longer than the 
third, the fourth about equal to the second, the fifth shorter than the 
third : rostrum reaching the posterior cox=, stout, the two apical joints 
of eqaal length, each a little shorter than the second : anterior lateral 
margins of pronotnm crennlate before the middle, the lateral angles 
strongly spinose: scntellnm rather broad, the posterior part narrowed 
hindwards, rounded at the  apex ; frena extended a little beyond the 
middle of the scntellnm : sternal ridge broad, depressed, furrowed : 
venter, in 6, without stridnlatory sericeons spots, eecond segment armed 
a t  the base with a depressed tubercle, slightly prominnlous forwards, 
einnated at  the apex : membrane with nine veins : first femora armed 
beneath with a spine towards the apex; anterior tibim quadrangular, 
not dilated exteriorly ; inner spine rather large : tarsi 3-jointed, second 
joint very small, basal joint as long as the other two taken together. 

QLypsusfusciepimce, Stil, En. Hem. i, p. 47 (1870). 

6. Weakly greyish-flavesaent, distinctly pnnotnred f n s c o ~ s - f m -  
ginom ; antenns weakly ferrnginons : four very minute spots arranged 
in  a transverse row before the middle, and the lateral angles of the 
pronoturn, also a m a l l  impression on the basal angles of the scutellum, 
black : membrane sordid vinaceons, apical spot fnscous. Stature R I ~ O R ~  
of 0. con8p&cuue, Westw., but the lateral angles of the pronotnm are 
gmd-lly acumhabd, posteriorly near the apex, not, uulass vory 
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obsoletely, sinnated. Head scarcely narrowed before the bteral sinuses, 
distinctly punctured, smooth posteriorly and on the tylm, punctures on 
Che tylns arranged in two rows of groups, and, on the posterior part, 
densely arranged in six rows of groups ; jnga with fnscous limbi, furnished 
in the middle with a somewhrtt smooth streak : lowar side smooth, adorned 
with a lateral, pnnctulate, fnscous, streak : second joint of the entennm 
shorter than the third : rostrum stout, piceous, first joint weakly sordid 
fhvescent: pronotnm rather densely punctured, punctures on the 
posterior part more obscure, anterior lateral margina slightly ginnate in 
the middle, obtusely crenulate before the sinus, lateral angles much 
produced outwards, acute, above obtusely carinate : scutellnm and 
hemelytre densely and distinctly punctnred, the scutellnm fnrnished 
behind the middle with a very obsolete wrinkle or ridge ; punctures on 
pectus and venter in groups ; the spot on the pectus inclosing the 
furrow from the odoriferous orifices, f nscoufi : the dorsum of the abdo- 
men, black-violaceons, punctulate ; segments of the connexivum spotted 
black on the basal and apical angles, apical angles of the 2-6 ventral 
segments prominulons iu a small tooth ; epot on the sixth segment and 
the aual segment, black: median streak on the venter, smooth: no 
stridulatory spots : posterior femora obsoletely varied fuscous : furrow 
on tibim obscurely subsanguineom a t  the bottom (Stdl). Long, 15; 
broad, 7 ; breadth of pronotnm, 10 mill. 

Reported from India. 

Genus P o ~ ~ s n s ,  Herrich-Schiffer. 

Wane. Inn. ir, p. 296, 337 (1853) ; Stil, K. V.-A. FBrh., p. 497 (1867) ; 1. o., (3), 
p. 40 (1872) ; En. Hem. i, p 48 (1870) : Dietant, Biol. Cen. Am. Hem. i, p. 36 
(1879) :-duopus, Fieb., Enr. Hem. p. 348 (1861). 

Skill (En. Hem. 1. c.) distributes the species assigned by him to this 
genus amongst the subgenera-Troilw, Apateticw, Apoecilus, Podisus, 
and Tylospilus, of which only Troilus appea1.w to occur in India. Sub- 
sequently, he raises Troilus to a genus with Asopus luriclus, Fabl'., as t h e  
type. Venter without stridnlatory spots, spinose a t  the base : first pair of 
femora unarmed : jnga rounded at the apex, distinctly longer than the 
tylus : bncculm very slightly elevated, p d n a l l y  evanescent hindwards : 
frena extended beyond the middle of the scntellnm. 

291. Po~rsus  LURIDUJ, Fabricins. 
Cimm luridus, Fabr., Syat. Ent. p. 701 (1775) ; Bpeo. Ina. ii, p. 346 (1781) ; 

Msnt. Ina. ii, p. 283 (1787) ; Omelin, ed. Syat. Nat. i (4), p. 2136 (1788) ; ? Wolff, 
10. Cim. p. 130, t. 13, f. 130 (1804). 

Cimea elector, Fabr., Ent. Syat. iv, p. 98 (1794) ; Synt. Ehyng. p. 160 (1803). 
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A m  krridq Hehn, Warn. ha. i, p. 97, t. 15, f. 53 (1831) i Delleel Liet Hem. i, 
p. 96 (1661) ; Walker, Cat. Het. i, p. 184 (1867). 

Pentahma I ~ u m ,  Herr.-Schiiil., Nom. Ent. i, p. 66, 92 (1885). 
dsopue luliduu, B m . ,  Handb. Ent. ii (i), p. 879 (1835) ; Herr.-Schhff., Warn. 

Ins. vii, p. 114 (1844) ; Goraki, A d .  Ent. p. 117 (1862) ; Fieber, Em. Hem., p. 848 
(1861) ; Dong. & Scott, Brit. Hem. i, p. 94, t. 8, f. 6 (1866). 

Psntatonraatblrcridq Westwood, Hope, Cat. Hem. i, p. 41 (1887). 
Anno luridurn, Koleneti, Mel. Ent. iv, p. 40 (1646). 
h q p w  ( P o d h )  l d w ,  Flor, Rhynch. Liv. i, p. 96 (1860). 
Podianu (Itoilw) lwidw, StAl, Hem. Fabr. i, p. 17 (1868) 1 En. Hem i, p. 48 

0970). 
Var. ongwta, Beater, Berlin Ent. Zeit. xxv, p. 166 (1881). 
Podiars luridw, Mulaant, Pun. France, Pent., p. 847 (1866) ; Sanndem, T m r .  

Ent. Sw., p. 124 (1875) ; J. Sahlb., K. V.-A. Handl. xvi (4), p. 15 (1879). 

Antennce black, second joint yellow before the apex : clypens emar- 
nate : pronotum obtusely spinose, above greyish, beneath flavescent : 

tlcntellnm greyish, paler a t  the apex : hemelytra greyish with a median 
fmcons spot : body fnscoos, with a large, distinct, deep-blaok point be- 
fore the anns: wings deep b h k ,  with a pale marginal spot: feet 
g. eyish (0. elector, Fabr.). The variety sublurida, described by West- 
w ~ d ,  h a  the femora obscure a t  the apex, antenuse fnscons, apcx of 
fourth joint fnlvons, and a large spot before the anus. Long, 10) mill. 
Sanndem (1. c.) describes i t  thus :-' Yellowish-brown, closely punc- 
tured with bronzy punctures : head, sides of pronotum, and connexi- 
mu, bronzy-green, the latter with red, transverse spots; sides of the 
pronotum roughly and unevenly denticnlate in front, posterior angle 
much produced : antennm black, apex of fonrth joint widely red : legs 
pale, spotted black. Long, 104 mill. 

Beported from nearly all Europe, India. 

Genns Aso~ua, Bnrmeiater, SUl. 
Bnrmeister, Nova Acts A d .  h o p .  xvi, suppt. p. 292 (1834) ; Handb. Ent. 

ii (i), p. 377 (1836) : Am. & Berv., Hiat. Nat. Ins. H6m. p. 83 (1843) : StA1, Hem. 
Afric. i, p. 63 (1864) ; En. Hem. i, p. 66 (1862). Includes Amyotea, Ellenr., Nab. 
Tijds. Ned. Ind., u i v ,  p. 137 (1863). 

Posterior angles of pronoturn obtuse, not spinose : ventral spine 
o b t ~ e ,  short, hardly reaching insertion of posterior feet: all femora 
nuarmed : tibise unarmed, neither foliated nor dilated : last joint of 
rostrum very short. Differe from C a n t h m  in the unarmed prollotum 
and femora. 
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292. Beopus MALABARICUS, Fabrioins. 

Cimer malabaricun, Fabr., Syst. Ent., p. 718 (1776) J Spec. Ins. ii, p. 363 (!781); 
Mant. Ine. ii, p. 298 (1787). 

Cimw mactam, Fabr., Spec. Ins. ii, p. 366 (1781) ; Mant. Ina. ii, p. 301 (1788). 
Lygms dabaricwr, Fabr., Ent. Syet. iv, p. 151 (1794) 1 Syet. Bhyng., p. 819 

(1803). 
Lygcsuo mactone, Wabr., Ent. Sp t ,  iv, p. 161 (1794); Syet. Rhyng., p. 2 s  

(1809). 
Cimeo oculatus, Fabr., Ent. Byst. Soppt., p. 636 (1798). 
Lygceus argne, Fabr., Syet. Rhyng., p. 217 (1803). 
Aeqplle argwr, B m . ,  Nova Acta Aoad. Leop. xvi, Snppt. p. 293, t. 41, f. 6 

(1834). 
Aeopua madam, Dallas, List Hem. i, p. 107 (1861) ; Voll., Faun. Ent. l'Arch. 

Ind. NLrl. iii, p. 12 (1868). 
Aeopue dystercoides, Ellenr., Nat. Tijds. Ned. Ind., rxiv p. 137, f. 2, 8, 6 (1802) ; 

Walker, Cat. Bet., 1, p. 146 (1867). 
A s w  nigripee, Ellenr., 1. c., p. 138, f. 4, 5, (1862) : Walker, 1. c. i p. 146 

(1867). 
Anopa dab(19.iou., Stil, En. Hem. i, p. 66,250 (1870). 

Head rnfescent : antennse black : pronotum mfons, varied cinere- 
ons, with two black spots anteriorly : scutellnm Large, rnfous with two 
large black spots a t  the base : winge black : abdomen pale, with large 
cyaneons spots on both aides (L. maksbariewr, Fabr.). Head paIe mfes- 
cent : anhnnle black : pronotnm black, paler anteriorly, with two black 
spots : acnhllnm rnfous with two black spots : hemelytra d o n s  ; wings 
black: beneath flavescent with cyaneons b n d e  (L. mactans, Fabr.). 
Red or red-testaceom : two elliptical transverse spots on the anterior 
part, of the pronotum and two on the anterior angles of the  scntellnm, 
membrane, apex of femora, tibile, tarsi, antennse, except the first joint, 
black: first joint of the antenuse, red : faoe and rostrum &dish: 
pectus margined white and red, with row8 of black spots ; venter 
margined white and red, banded black, with five bands narrower in t h e  
middle : femora, rnfons : abdomen laterally not extending much beyond 
the  hemelytra, not longer : sametimes two spots on the  head (Ellenr.). 
Long, 12-13 mill. I have a specimen of A. nipipes, Ellenr., from 
Bengsl. 

Reported from India, Sahmram (Bengal), Calcutta (mihi), Jam, 
Borneo, Sumatra, Philippines. 

8pcie.s of uncertain po&ttioR. 
283. Anna twtata, Walker, Cat. net. iii, p 532 (1868). 

Femginous, nearly elliptical, thickly and minntoly p u n c t n r d ;  
pnnctnree black, dull ochkaceons beneath : head mostly bhckish above : 
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eyea rather prominent : anten- ochrsceons ; third joint hardly shorter 
than the second; fourth longer than the third and than the fifth: 
pronotnm with an irregular black band near the fore border;  ides 
indistinctly crenulated ; spines black, long, stout, mute : scutellnm 
blackish towads the baee, except on each side ; tip pale yellow : abdo- 
men beneath with a broad black stripe on the apical segment: lega 
ochraceons, stout: membrane brown (Walker). Long, 104 mill. 

Reported from India, closely allied to A. turbidca, Walker, bnt the 
spines of the pronotnm are longer apd more acute. 

294. A m  turbidq Walker, Cat. Het. i, p. 140 (1867). 

Piceons, elliptical, thickly and minutely punctured ; b h k  beneath : 
head less than one-fourth of the breadth of the pronotnm ; juga and 
tylw of equal length ; antennae slender : pronotnm with a very slight 
longitudinal ridge ; aid- crenulated ; spines prominent, acutely angular : 
scntellum with a slight longitudinal ridge towards the apex : abdomen 
purple, blue a t  the tip: ventral spine not extending beyond the last 
coxre : legs pioeons, stont, aetnlose : membrane cinereone, partly clouded 
with brown (Walke7). Long, 11) mill. 

Locality unknown, India P 
Add the following synonymy to that given in these notes :- 
J. A. S. B., Pt.  II, p. 187, 1886, No. 105, Euygaster maurua, Linn., 

fbdd :- 
cinsrecr and Bchranki, &eze ; testudiwaria and cappata, Fourer, according to 

Pnton : also. 
Cimso frischii, Gmelin, Syst. Xat. i (41, p. 2134 (1792). 
Var. E. nigra, Fieber, Em. Hem. p. 370 (1861). 
Var. E. +&a, Fieber, 1. c. 

J. A. S. B.,Pt. 11, p. 30, 1887, No. 169, Oarpowsie nigricmt, Fabr., 
add :- 

Cimrs ppurpureipennis, De 06er, iii, p. 258 (1773). 
Cimao cornm, Gmelin, Syst. Nat. i (4), p. 2134 (1792). 

P. 42. No. 186 :-Nysarcorb inconspicuucr, Herr.-ScM., add :- 
Busarcorb helferi, Fieber, Enr. Hem. p. 332 (1861). 
Eysarcorb epistomalis, Muls. and Bay., Pun. France, 177 (1866). 
Penfatoma pusilla, Costa, Cim. Cent. 11, d e w  6-10, 24. 
Gwareoris paeudoaeneus, Jakow., Hor. 800. Ent. Boss., vi, p. 117 : Bull. 800. 

Yosc. 48 (i), p. 238 (1874). 

P. 52 No. 199 :-Euydemu festivum, Linn., transfer :- 
Var. albiventris, Jak., to E. dominulum, Scop., and add :- 
Var. maracandicum, Onohan, Strchia id,  Bull. S O ~ .  Mom. 48 (i), p. 239 (1874). 
Var. decoraturn, Herr.-Soh'iiti , Pmtaloma, id,  Faun. Germ. 116 : Walker, Cat. 

Het. ii, p. 313 (1867). 
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8traehiu putdata, Fieber, Weitenw. Beitr. i, p. 862, t. 8, f. a', (1886) : Walker, 
1. 0. 

Strachia decor&, Mula. and Bey., Pun. Franoe, Pent. p. 214 (1866). 
Vnr. mehadime, Horvath, Term. fib. v, p. 819 (1881) : Rev. d'lnt. vii, p. 187, 

(I-). 
Var. CWophi, Jak., Horvath, 1. o. 

P. 53, No. 200 :-EzcrycEBnur donainulw, Soap., add :- 

Cimea cwdigw, &em, Renter, Rev. Men. d'Ent. iii, p. 68 (1883). 
Euryddema omalum, F. Sahlb., Mon. Gem. Fenn., p. 24 (1848). 
Pentutom4fisnhZata, Qermar, Faun. Ine. 17. For ' b h e r g w  wed ' lhssgica' in 

heading. 

P. 54, No. 202 :-Euydsma mtw, Linn., add :- 

Var. 8 t r~h ia  pctoralis, Fieber, Em. Hem., p. 842 (1861). 
Var. 81raehia diemmilis, Fieber, do. 
Var. Ewydsmo ventralis, Kolenati, Mel. Ent. iv, 26 (1846). 

J. A. S. B., Pt. 11, p. 36,1887, in line 6 from top of page, for ' bassi,' 
read ' lateral.' 

Do. p. 165, No. 80, in line 5 of description, for ' head,' read ' body.' 
Do. p. 168, No. 82, in line 10 of description, for 'joining,' read 

' forming.' 
Do. p. 169, line 9 from top, for ' an oblique stria,' read ' and some 

obliqne st+.' 
Do. p. 172, No. 86, add to title, ' PATBICIUS.' 

Do. p. 177, line 18 from top of page, for 'within,' read ' inward of.' 
Do. p. 189, No. 107, in title, for ' CALLIDEA,' read ' CHBYSOOOEI~.' I 

have since received a specimen from Bsssm. 
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V1.-On recent Tomadoes in Bengal with apecia1 reference to the T o r d o  
ot Dacca on April 7tl, 1888. I n  two Parts. Part  I. A Description 
of t h  Meteorolog&xZ Oonditione in Bengal which accompanied the 
Formation of the Dacca Tmnodo.-By ALEX. PEDLEB, Ofg. Meteorobgi- 
cal &porter to the Governlllcmt of Bengal. Part 11. A full Deecriyth 
of the actual Phenomena of the Dacca Tornado.-By A. CROMBIE,M.D., 
Civil Surgeon of Dacca. 

(With Platea XXIV.-XXIX.) 
[Beoeived and R e d  May Brd, 1888.1 

PART I. 
Meteorological Obnditions accompanying tL Dacca Tornado. 

By Acgx. PEDLEB. 
Amongst the very varied meteorologioal phenomena which are 

commonly met with in India or in Bengml, tornmdoes are fortunately of 
rare occurrence. So rare are they id most countries that few people, 
except those living in the United States, ever have an opportunity of 
witnessing one. On account of their rarity in India and of the rather 
loose manner in which such names ma cyclones, whirlwinds, dust-storms, 
and nory-westers are sometimes applied to classes of storms which have 
no right to them, it may be well to state thmt whirlwinds, waterspouts, 
tornadoes, dust-storms, and even nors-westers, are all closely connected 
phenomena, differing from each other in such particulars me dimensions 
and intensity, or the degree in which the moistnre present is condensed 
and becomes visible, though more or less closely connected in the causes 
which give them birth. Such storms ma these are, however, widely 
M e r e n t  from true cyclones both in the manner of their formation 
and in their phenomena. Thm, the largest tornmdoes are vastly smaller 
thnn the smallest cyclones, so that there is no difficulty in distingnish- 
ing between the two classes. The cyclones with which we are 
familiar in India, and particularly in the Bay of Bengal, are formed 
over sea areas when the conditions of pressure are very uniform, 
when the air motion is small over the area where the storm forms, and 
when the air ie of high temperature and nearly saturated with moistnre. 
The formation of a cyclone is apparently only possiblf whea the energy 
of tbe storm can be supplied by the rapid inrneh of moisture-laden 
winds in large volumes, end the actual formation of i t  appeam to 
follow on or to be connected with excessively heavy and torrential 
rain over a small area. Again, cyclones take time to generate, and they 
are frequently in existence for days before they attain their maximum 
strength, and the diameter of the area of hurricane winds is raroly less 
than 100 miles. Cyclones are also as a rule slow moving storms in 
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India, averaging perhaps 8 to 10 miles an hour, and they rarely travel 
faster than abont 15 miles an honr, so that consequently a place visited by 
a cyclone remains under its influence usually for some hours ; and, finally, 
the whole track of a cyclone may be many hundreds of miles in length. 
Tornadoes or whirlwinds, which, perhaps, from their destructive energy, 
are alone likely to be confounded with cyclones, are of very different 
nature. I t  is true, cyclones and tornadoes are both circular s torm,  and, 
in the Northern hemisphere, the rotation of the winds round the centre 
of these storms is against the hands of a watch ; and in this point they 
agree, but they differ in many others. b the result of the examination 
of the character of 600 tornadoes in the United States,' their average 
size is found to be abont 360 yards, the velocity of their progression 
abont 30 miles an honr, the average time consumed by the tornado 
clond in passing a given point abont six minutes, and the average 
length of the storm track abont 28 miles. Another point in which 
tornadoes differ completely from cyclones is that tornadoes have a 
distinct diurnal periodicity, usually occurring from 4 to 6 P. Y., and 
they may occnr a t  any season of the year, while fierce cyclones in the  
Bay of Bengal are confined to limited periods of the year, and they can 
have, from the nature of the case, no diurnal periodioity a t  all. It might, 
however, be objected that perhaps a tomado might grow to a cyclone, 
but up to the present time such an action has never been known to 
occur, and thus it must be admitted that there is a sharp line of 
demarcation between the two classes of storms. 

A tornado, briefly described, is merely a whirlwind of exoessive 
violence, and the tornado cloud nsually takes the shape of a funnel, 
though such descriptions as " cone-shaped," " inverted funnel-ahaped, " 
"hour-glass-shaped," &c., aometimes occur. The tornado cloud hae 
generally four movements (1) a motion of tramlation which is in most 
cases from the south-west to the north-east a t  perhaps an average rate 
of 28 miles an honr, (2) a violent rotating motion, the winds moving 
against the hands of a watch, (3) a swinging to and fro, 80 that the p a t h  
of the storm frequently becomes very irregular, and sometimes (4) 8 

rising and falling motion. With reference to the last movement, toms- 
does have been seen by observers to travel actually for aome distance 
through the air with the lower point of the tornado clond a t  a consider- 
able distance from the ground and simply to strike the ground from 
point to point. 

The destrnctive effects of the tornado seem to be vaatly more  
violent than those of cyclones, and the ares of destruction ia most sharp 

Finley, Profeeeional Papore of U. 8. sign& service, Beries No. VII., Washing- 
ton. 
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ly defined. The effects of tornadoea are in fact almost inoredible, and 
they are due to both lateral and aacensional fome. Masonry buildings are 
almost ground to powder by the lateral force ; and, with reference to the 
uplifting power of tornadoes, i t  is on record that on June 4th, 1877,* 
a tornado p~ssed  over Mount Carmel (Illinois) and swept off the spire 
vane and gdded ball of a church and carried them bodily 15 miles in 
a north-easterly direction. 

PREVIOUE TOUNADOE~ IN B ~ ~ ~ ~ ~ . - T o r u a d o e s  seem to have been 
rather more frequent in Bengal than appeara to be commonly supposed, 
though, when compared with other regions, such aa the United States, 
their occurrence may be oonsidered very exceptional. In  the United 
States, however, sometimee 10 or 12 tornadoes are known to occur in 
m e r e n t  districts in a single day, and in the year 1884 no less t h ~ n  
180 tornadoea were recorded by the Meteorological Department in dif- 
ferent parts of that country. In  Bengal, previous to the year 1870, 
there appear to be only two or three well authenticated awes of tornadoes 
on record.+ One occurred on the 8th April in the year 1838 in the 
District of the 24Pergunnas, and i t  passed clom to Calcutta and was 
attended with great damage. This storm, which is described by Messre. 
Floyd and Patton,$ was a very violent one and destroyed several villages. 
I ts  track ie rather difficult to trace, but i t  appears to have passed near 
Dnm-Dum, through Baliaghata a short distance to the e a t  of Calcutta, 
and through Sonarpnr S. E. of Calcutta on ~ h e  South-Eastern State 
Railway. I ts  oonrse was said to be southerly, a very nnnsnal circnm- 
dance. Its track waa roughly 16 miles long by ) to a mile broad, and 
it laeted for 4 hours. The number of persons killed was 215, and the 
wounded, which were numerous, were sent to the Alipur Hospital. An 
observer at  Dum-Dnm says, one of the hail-stones which fell a t  that 
place during this storm weighed three and a half pounds. In  passing, 
it may be mentioned that appended to the description of this storm 
there is a statement of a mass of ice, apparently a conglomeration of 
hailstones, and measuring 19 feet 10 inches, having fallen in the year 
1838 a t  Nowloor near Dharwar. 

Another tornado oocnrred at Pundooah (Hooghly District) on May 
lst ,  1865, and is described by Babu Chandra Sekar Chatte j e e  in the 
Proceedings of the Asiatic Society of Bengal.5 The diameter of its 
vortex appear6 to have been about 200 feet, and its rate of advance 
in a north-easterly direction about 10 miles an boor. I t  occurred a t  

Bachan and Balfour Btewart's artiole on Meteorology in Encyol. Bri. 19th. Ed. 
t Some of these storms are deeoribed in Blenford's I n d i  Meteorologist's V d e  

Xeaarn. 
$ J.A.  S. B., 1838, p. 4Z2. 5 P. A. 8. B., for lGS, p. 124. 
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6 to 6.30 P. M., and, according to the sbtementa made, its track must 
have been a t  least 3 to 4 miles long. It killed 20 persons and did a 
large amount of damage. The rotation of the winds in the storm wae 
against the hands of a clock. 

Major Sherwill* in 1860 describes several 'watereponts (pheno- 
mena of similar nature to tornadoes) which he had observed in and 
near Calcutta previous to this date ; and one which occurred on October 
7th, 1859, is described by him as having been 1500 feet in height and 
having inundated half a square mile of country to a depth of six inches. 

These, however, are the only clear cases of such storma I can find in 
Bengal previous to 1860. After this date either these storms have be- 
come much more numerous, or, as L more probably the case, owing to 
the more accu~ate records kept of such phenomena, our knowledge of 
their occurrence has become more complete. Thus, Mr. W. G. Willson,t 
formerly Meteorological Reporter to the Government of Bengal, states 
there were whirlwinds in April 1871 and September 1872 in the Nadia 
District, also B rather severe one a t  Satkhiraz (241-Pergnnnae District) 
on 25th April, 1872, one a t  Bhadalias (Nadia District) on February l l th ,  
1874, and another at  the same place a t  5 P. M. on 16th September 1874. 

I n  the caee of the Satkhira storm of April 187.2, Mr. Willson con- 
sidered that i t  accompanied, or waa in some way connected with, the 
passage of a low pressure area through Bengal a t  the same time, and he 
states that the storm moved in the same dimtion 8s the trough of low 
pressure. Thie storm, however, was very small and only c a d  three 
deaths. 

The most violent storm of this kind in Bengal on record is de- 
scribed by Mr. Fasson.11 It occurred in the Mymensingh District on 
March 26th, 1875, and i t  partially destroyed the villages of Uladah and 
Chamburi. It seems to have originated over the bed of a large river, 
instead of, as is usually the case, over hot plains. I n  this instance, tlie 
duration of the whirlwind waa 20 minutes, the width of its path 250 
yards, and the length of its course from formation to dissipation a l i t t le 
over two miles. I ts  course wae almost exactly from south-west to north- 
east, and i t  oocurred just after dusk. The whirlwind seems to have been 
socompanied with a fiery appearance or ruddy glare, and, though it was 
a storm of great violence, it did comparatively little damage to life a n d  
property, 8s the greater part of its path waa over the open country. 

The Dacca tornado now desoribed by Dr. Crombie appears to have  
been very similar in oharacter to that which visited the Mymensingh 

J. A. S. B. Vol. XXIX, p. 866. 5 P. A. 8. B. 1875,p.107. 
+ P. A .  S. B. 1875, p. 107. I (  P. A. S. B. 1875, p. 104. 
$ P. A. S. B. 1872, p. 96. 
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District in 1875, as to b e ,  duration, and general direction, but, as its 
track lay through a populone town inatead of the open country, the 
amount of damage done by it waa very large. 

MBTBOB~LOGICAL CONDITIONB USUALLY PBBCEDINO TOBNADOEB.-As will 
be seen from the preceding description, the number of tornadoes whioh 
have occurred in Bengal (and probably in India alao), and of which ac- 
curate records are obtainable, has been far too small to enable any soientific 
work to be undertaken aa to their canrretion. In  the United Statea, how- 
ever, aa previously mentioned, tornadoes are frequent, and, under the 
direction of the War Department, the Signal Service of that country haa 
done most valuable work on these storms. For a full description of the 
effecta of these s t o m  and of the meteorological conditions which pre- 
cede them, the works of Lieutenant John P. Finley may be consulted.* 
Bnt even though Mr. Finley has worked out the records of about 800 
tornadoes, he has been unable to lay down more than very general state- 
ments as to the meteorological conditions which precede such storms, 
and, in hie laat work published in 1885, he states, " The following are 
some of the conclneiom which appear to proceed from a study of the 
relation of tornado-centres to areas of barometrio minimum. 

1. That there is a definite portion of an area of low pressure with- 
in which the conditions for the development of tornadoee are most favonr- 
able, and this is called the dangerous ocbnt. 

2. That there is a definite.relation between the position of tornado 
regions and the region of high contrasts in temperature, the former lying 
to the south and eaat. 

3. That there ia a similar definite relation of position of tornado 
regions and the region of high contrasts in the dew point, the former 
being, at3 before, to the sonth aud east. 

4. That the position of tornado regions is to the south and east of 
the region of high contrasts of cool northerly and warm southerly winds, 
a condition that appears to be dependent upon the preceding, and is of 
nee when observations of temperature and dew point are not accessible. 

5. The relation of tornado regions to the movement of upper and 
lower clouds presents some interesting points for study, but, as yet, no 
decided results. 

6. The study of the relation of tornado regions to the form of 
barometric depressions appeara to show, that tornadoes are more frequent 
when the major axes of the barometric troughs trend north and south 
or north-east and south-west, than when they trend east and west." 

In enoh papers as Profeesional Papers of the Signal Service Wnr Dopnrtment. 
No. IV. Tornadoen of Mny 29th and 30th, 1879. No. VI. Roport on tho character 
of tornadoes. No. XVI. Tornado Studics for 1881. 

25 
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In refcrcnce to the connection which Mr. Finloy appears to find 
between the pasaago of barometric minima and the possibility of forma- 
tion of tornadoes, i t  will be remarked that Mr. Willaon apparently traced 
a connection between the two same facts in tho caae of the Satkhira 
tornado of L872. I 

According to the meteorological chsrte which accompany Mr. Finley's 
Memoirs, it would appear that tho position of the formation of tornadoes 
is to the south and east of the line taken dnring the advance of the 
barometric minimum, and that i t  occnpies the same relative position to 
the high contrasts of temperatnre and humidity. Further, i t  is probable 
that the track of the tornado bears a definite relation to the position of 
these same violent contrash. In  all these c ~ e e ,  however, it is not to 
be assumed that the tornado will be formed in close proximity to baro- 
metric minima or to contrasts.of temperatnre and humidity, for the 
researches in America show that these actions may only exist long die- 
tancee, perhaps 200 or 300 miles, away. Beyond tlleee rather vague s t a t .  
mente, it does not appear safe to go, but it is clear there must be some 
further cause or causes a t  work whioh determine the actual formation 
of the storm, but of which a t  the present time we have no knowledge. 

Similar actions or contraate of temperatnre and humidity bl-ought 
about by more or lees opposing wind systems blowing in neighbonring 
distn'cts are common in Benga.1 during the hot weather season. I t  fre- 
quently happens that hot, dry, north-westerly winds may be blowing a 
short distance inland, while moist, comparatively cool, eontherly or south- 

winds are blowing to the south of them, or along the  comt and 
in the neighbonring districts. Such actions nanaliy, i t  is believed, pro- 
duce the nor'weetera with whioh all are familiar, and which are of very 
frequent occurrence in Bengal from about February to June. The history 
of some of these storms has been worked out by Mr. Eliot.' Experience 

shown that nor'-westem do not occur either when a steady, hot, 
snd dry westerly or north-westerly current is blowing over Bengal, or 
even when a steady easterly or s o u t h - ~ t e r l y  current heavily laden with 
moisture is blowing over the Province, is the case during the rainy 8- 
son, bat it is required that both currents be present in dse ren t  districta. 
TO s b t e  the csse roughly and very briefly, i t  is believed that the actnal 
storm may be formed a t  the area of interaction by one of two cumsea. 
Either the moist wind may be forced upwards above the hot, dry current, 
when according to well kllown laws the maas of gas would expend and  

and a t  once deposit a part of ite moisture in the form of rain. 
This fo-tion of liquid water from ~ U e o n s  Vfbponr will immediately 

free a large amount of energy, which, perhaps, increases the =en- 

Indian Mctcorological Memoirs, Vol. I, p. 119. 
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sioml motion ; and this probably forms an important part in the develop 
ment of the storm and of ite well known energy. Or the north-westerly 
current which is blowing may suddeuly overcome the resistance of the 
southerly current, and cool air from the higher regions of the atmos- 
phere may force its way downwards to  the earth's snrfaoa and cause 
similar effeok. The formation, however, of theee nor'wester8 appear13 
to necessitate a considerable amount of air motion, 8nd also that the air 
cnrrenta shall be of more or lees opposite nature. 

This, however, does not exhenst the poetlibilities of etorma in India, 
and, in  many cases, dust-storma, &o. are formed when there are apprently 
no opposing wind systema a t  work aa previously deeoribed. Suoh 
storms m d l y  form a t  considerable distances inland and over highly 
heated ond dry land surfaces, and their f o m t i o n  is probably due 
to the intense heating &ect of the sun's rays on an atmosphere 
more or lese laden with dust and other solid partioles. The immediate 
antecedent c a m  of the formation of anoh 8 storm may perbps  
be found in an action which may be best described in the words 
of Sir George Airy, who etatea, " The atmosphere M a viaoous gee, and it 
b only on thia m m p t i o n  that cyolonio phenomena and the phenomena 
of all rotatory storma in the hotter prta of the eerth can be explained, 
and Chat in such storma there is a maw of hot air which, from the vis- 
cosity of its strnotnre, is not able to rise up for a, long time until a t  last 
it rieos up with a bnret." I t  ia in fact only by some each nation as thia 
that many of the phenomena of hot weather storme in India oan be ex- 
plained. If we admit that, over a considerable traot of land, owiug to 
the heating effect of the sun and the viscosity of the air, there ia a 
decided inoreese of pressure, which, after accnmulating for a time, ia 
anddenly relieved, and that in consequence of this relief of presenre the 
highly heated air suddenly ascends, then the uprush will, direotly the 
aaceneionel motion commences, assume a spiral movement, and there 
will be formed in the .northern hemisphere a wind rotation probably 
w i n s t  the hands of a watch, eimiler in faot to that eometimea observed 
in dast-storma and nsually in tornadow in the northern hemisphere. 
Though thew storme can be understood 80 far, their enormous energy 
has not been well amounted for, though many t h e ~ r i ~  and suggestions 
have been pnt forward. 

Theoriee anoh ae have just been very briefly and incompletely 
doscribed are advanced to aoconnt for the classes of etorma which alu, 
frequently met with in India during the hot w o n  of the year, but, from 
time to time, perhapa once in five or ten years, the conditions which 
nwally are only followed by ordinary nor'weeters or dust-storms, but 
which are more or lees violent in their nature, give birth to a whirlwind 
or tornado of extreme energy and destructive force. In the aase of the 



192 Pedler and Crombie-On / h e  Tornado which [No. 2, 

Dacca tornado under discussion, an ordinary nor'wester wae actually 
in progress when the tornado suddenly appeared in close proximity to, 
if not in actual connection with, the storm, but still quite distinct from 
it, and moving in its own particular path. This wonld apparently point 
to the fact that the general conditions which produce nor'weeters, or 
perhaps dust-storms, may with the addition of some cause or causes, 
possibly almost accidentally present, also generate tornadoes of a violent 
type. What snch additional circumstances or causes are which deter- 
mine the actual formation of the tornado, it is impossible a t  present to 
say, but it L fortunate for India that the combination of circnmshancea 
required is rare. 

The conditions aa to great contrasts of temperature and humidity 
previously referred to, and the passage of areas of barometric minima 
may be looked upon aa predisposing causes only, but they clearly cannot 
be classed se proximate causes, for snch predisposing oonditions obtain 
very frequently indeed in India, and it is rarely that they are followed 
by tornadoes. 

Tornadoes are also found in America to be formed frequently 
during still or almost calm weather, and there are accounts of observere 
having actually seen the formation and growth of a tornado taking place 
on en almost perfectly calm but sultry day.* This would perhaps point 
to some snch action as described before in Sir Gorge  Airy's worda 
being the possible explanation of their formation ; and, if snch is the 
case, any forecaat of their probability from any regular or definite seriea 
of meteorologioal conditions would become impracticable, for it ia mani- 
festly impossible to say when any sudden nprnsh of heated air may take 
place over any large and highly heated area, or a t  what point each action 
might occur. 

The above statemente may perhaps be said to be confessions of an 
ignorance more or less oomplete of the subject of tornado formation, but 
moh only are the faote a t  present known. 

METEOEOLOQI~AL ( 3 0 ~ ~ 1 ~ 1 0 ~ 8  I N  BRNQAL PBEPIOU8 TO TEE TOENADO. 
-The meteorological conditions of the earlier parta of the year do 
not call for any particular comment. I n  fact, the phenomena of the 
formation and exitltence of a tornado are of suoh a brief and transitory 
nature that it wonld be nselees to seek for anything like proximate o r  
even predisposing causes in the meteorology of the previons m o n t h  
of the year ; so that an extremely brief reoord will snffioe. 

January and February were months of the normal oold weather 
type in Bengal, and in March the neual rapid increase of temperature 

H. 8. Whitfield, Tornadoes in the Southern States, Amerioan Jo- of 
Bcience, 8rd Series, Vol. 11, p. 96 and others. 
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took place, the mean tempemtiam of the province at the end of Maroh 
being nearly 10' higher than a t  the oommencement. The winds blow- 
ing in the variona districb were nearly normal in chamter  ; dry wes- 
terly and north-westerly winds were reported in the west and north-west 
of the province, moist south-westerly and southerly winda were blowing 
a t  the southern etetio~u, and moist south-easterly and easterly winds a t  
the eastern and a t  some of the northern stations. In consequence of the 
interaction between these wind systems, a considerable nnmber of local 
s t o m  or nor'westers occurred, principally abont the middle of the 
month ; these ceased abont the 18th of March and weather became fine, 
but w i n  on the 27th, without any particular change in the ordinary 
oonditions, a aeries of Btorms set in, very local in character, but some of 
which were exceedingly fieme. One, if not two, of these storms appear 
to have been whirlwinds or tornadoes. One of them oconmd in the 
Magum subdivision of the Jessore district, and Mr. P. H. Barrow, 0. S., 
%gistrate of Jessore, deecribes it aa follows :- 

" I have the honor to report that a t  sunset of 27th March lwt,, e 
hail-storm blew in the Magnra subdivision and devasteted the villages 
Barbhanga, Knkhila, Gobindpore, Nnrandia, Ghoranaoh, Jagdal, and 
Dakurbhila. It is described as having risen in the shape of a whirl- 
wind from Kalijir bheel abont 2 miles to the south-east of Magnra 
and blown right acmes the sonth over the villages in the order they are 
noted. It blew in a cyolonio form, throwing down almost all the huts 
and uprooting and smashing extensive bamboo topes and fruit trees, 
it ia said by thonsands. There was a large tank in village Ohore- 
nach which wpplied drinking water to the inhabitants of the neighbonr- 
ing villages. This tank has been literally filled with falling trees and 
branches, and the water rendered undrinkable. 

" Pour persons died by the fall of treea and hub, and nearly 24 
persons, chiefly women, have received hnrt. 

"The storm haa caused great hardship to the inhabitanta of the 
7 villages named. They h v e  lost almost everything they had, and have 
no shed to shelter them." 

The following is a further note by Babu Kali Prssanna Sircar, 
Snbdivisional officer of &gnra. 

'' The tornado blew towards the south, inclining a little towards the 
eaet. It is said that two gusts of wind, one blowing from the east, and 
the  other from the west, met together a t  Kalijir bheel, ebont 2 miles 
aonth of Magura, and then swept across the countt-y. The area affected 
ie about 7 miles in length and 1 mile in width, and the duration was 
abont 10 minutes. The people my that the tornado blew in the shape 



194 Pedler and Crombie-Otr the Tornado which [No. 2, 

shewn in the sketch.' It was ushered in by a deep rumbling wand as 
of a continuons distant thunder and it lasted abont 3 minutes." 

On the same day, 27th March, an extremely violent storm took p h  
in the Pubna district, which passed over the villages of Barenqa, Kalay- 
anpore, and many others. The storm is said to have blown from the 
north-west and crossed the Brahmaputra and Batobnnda over to the 
district of Dacca. It seems to have lasted, according to the published 
acconnta, abont half an hour. Mimy huts and trees were thrown down 
and some pucca houses badly injured. More than 20 persona were killed 
aud about 80 severely injured. No details as to this storm have been 
received from the District Officere by the Meteorologioal Department, the  
above facts having appeared in the daily papers, but, so far as can be judged 
by ite destructive violence, etc., this storm also must have been a whirl- 
wind or tornado, though probably not conneoted with the Magum eto1-m. 

From the 27th of March to the 4th April, again, the meteorological 
conditions of the province call for no comment, exaept tl& 
on the 1st there were storms in North Bengal, and on the 4th a few 
nor'westers were reported in Oriasa and West Bengal. From the 4th 
to the 6th there was an almost complete absence of local storms, and 
weather appeared fairly settled. The character of the meteorological 
changes which took place in Bengal from the 5th to the 6th of April ia 
shewn in the following small table :- 

O b n e r c t ~  taken at 10 a. m. A d  6th. 1888. - .~ 

False Point ... 
Hnzaribagh ... 
Patna ... .. 
Bangor Island ... 
Calcutta ... ... 
Jcsaore ... ... 
Furreedpore ... 
Chittagong ... 
Dnoca ... ... 

29'848 
29.764 
29'758 
29'838 
29'831 
29838 
29'868 
29897 
29'820 

90'0 

-'024 
-'Om 
-904 
Nil. 

+ '022 
+'032 
+'005 
+.032 + '012 

* The disgram given is very similar to the ahnpe of an npple. 

76.1 
71'7 
69.7 
71.8 
65.7 
667 
72.3 

87'4 
9 4 6  
99'7 
W 2  
97.6 

100'8 
88.5 
88'8 
94.1 

86.2 
90.7 
849  
94.5 
96.3 
U5.6 
94.6 

77'6 
699 
70'2 
80'0 
762 
76'8 
76'9 
74'3 
770 

63 
44 
44 
21 
11 
23 
18 

85'3 
91.7 
94.7 
85'9 
86.4 
90.( 
87'8 
8 6 ~  
86'5 

8.E. 
8.8.W. 
W.S.W. 

8.W. 
S.W. 
8.W. 

S.S.W. 

78 
0 
9 

78 
68 
64 
65 
68 
70 

6 
6 
6 
6 
6 
4 
6 

8.S.W. 
N.W. 

W. 
6.S.W. 
S.S.W. 
8.8.W. 

8 .  
8.8.W. 
8.W. 

2 
0 
0 
0 
0 
0 
0 

11 
18 
7 

19 
4 
8 
6 
8 
8 

Nil. 
Nil. 
Nil. 
Nil. 
Nil. 
Nil. 
Nil. 

8 
0 
0 
6 
0 

0 
3 
0 

Fine. 
Fine. 
Fine. 
Fine. 

Sultry. 
Fine. 
Fine. 

Nil. 
Nil. 
Nil. 
Nil. 
Nil. 

O'Nil. 
Nil. 
Nil. 
Nil. 

Fine. 
Fine. 
Fine. 
Fine. 
Fine. 
Fine. 
Fine. 
Fine. 
Fine. 
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The observations contained in the above table, with thoee of a g o d  
many other stations, are charted on a small map (PI. XXIV.) on which 
are drawn the linee of equal preasure wduced to sea-level, which are 
shewn by continuone linee, the lines of equal humidity in broken lines, 
and those of equal temperature a t  10 A. x. by dotted lines ; but in the 
k t  case the temperatures are not reduced to their saclevel equivalents, 
for the majority of etatione which are ehewn are in the plains of Bengrrl, 
and do not therefore difEer very much in height above sea-level, and, for 
the purposes required in t h k  paper, i t  does not appear that such a correc- 
tion ie n m r y .  The obeervatione prove clearly that, SO far aa atmoe- 
pheric p m n r e  waa concerned, the changes were very small, and did not 
denote that there wae any particnlar disturbance going on in Bengal. 
On the previous d ~ y ,  the 5th, the observations taken over the whole of 
India for the India Weather Report had shewn that pressure was falling 
over part of Orisaa and ths  neighbouring prts of the Uentral Provinces, 
while ovcr the whole of Bengal and Behar presenre wae riuing. On the 
6th April, or the day under review, p&nre waa falling decidedly over 
Chutia Nagpnr and parts of Orima, while it waa still rising over the 
remainder of the Province, particularly in East and North Bengrrl. 
Owing to these changea, a shallow area of comparatively low pressure 
appears to have formed over park of West Bengal and Chutia Nagpnr, 

I 
though the lowest pressures in the province were actually recorded In 
Behar and North Bengal. On this day also, the isothermal lines repre- 
eenting differences of 5' ere very close to each other, particularly over 
parts of North Bengel, shewing that there were great contmts  of tern- 
peratnre over limited areas. The broken linee shewing equal degrees of 
humidity are also very close over East and North Bengal, and;while 
m c h  ststions aa Berharnpore, Rampore Bauleah, Bogra, DinagepolW, 
and the area to the west shew generally humidities below 20 per cent., 
only 50 to 100 miles to the east of t h k  area, humidities of about 70 per 
cent. were generally reported. 

The distribution of the humidity and the wind directions over the 
Province as laid down in tho chart for the day (PI. XXZV.) shew 
most clearly that two very &tinct wind currents were principally 
affecting Bengal. There wae an exceptionally dry westerly current 
blowing from the centre of I u d i  over Behar, C h n t i  Nagpur, and 
W m t  Bengal, and even penetrating far North Bengal, for winds 
were more or lese westerly with very low humidity a t  B o w ,  Dinage. 
pore, and Rungpore. At  the eouthern stations, a strong and very moist 
rnntherly wind from the Bay of Be@ WW blowing, giving, in corn- 
bination with the westerly winds from Central India, a - 
breeze over considerable p%~ of the celitre of tho Province, while north- 
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eaaterly winds were blowing down the Bsscun valley, and reached as fsr 
as Julpiguri in  North Bengal. The limit on this day of the area of the  
action of the moist southerly -winds may be mid to be defined by a 
curved line running through Balaaore, Calcutta, Jessore, and Mymen- 
singh ; and near this line and to the north and west of it, the contrasts 
of temperature and humidity were exceptionally large. 

The following table gives again some of the principd meteorolo- 
gical observatiotls taken in Bengal on the morning of the 7th April 1888. 

Ubservatwns taken at  10 a. m. April 7th, 1888. 

On this day, there wm again only a slight change in the pressure, 
and the barometer fell by about 0.03" to 0.07'' over the whole province. 
The ~llost rapid fell of pressure took place a t  such stations aa Calcutta, 
Kishnagar, Jeaaore, Berhampore, Sersjgunge, Bogm, and Dhubri, appa- 
rently pointing to the advance of the feeble area of low pressure from 
Chntia Nagpur and West Bengal towards Central and North Bengal. 
The area of oomparatively low pressure was, however, a feeble one, but  
it i a  shewn distinctly in PI. XXV. by the shape of the isobara for the  
day, that for 29-75. dipping down rapidly to the south and including a 
large part of the centre of the Province. There was no particular 
change of pressure a t  Dacca or a t  any of the ueighbouriug etatiom 

STATIONS. 

Falae Point ... 
Hazeribagh ... 
Patne ... ... 
Sl~ngor Iehnd ... 
Cnlcntta ... ... 
Jeasore ... ... 
E'nrreedpore ... 
Chittsgong ... 
D- ... ... 
Mymenaing ... 
Serajgnnge ... 
Dhubri ... ... 
Bpgra ... ... 
Dlnagepore ... 
Barnpore Beanleah 
Berhampore ... 

State of 

.- 

I 29'816 - 038 86'9 77'6 85374 8.S.W. 14 0 Dust Haze. 
'716 - . O M  98.6 72.8' 92.2 8 S.S.W. 9 0 Fine. 
'711 -.047 102.9 73'2 98.3 16 W. 6 0 ... Clear. 
'796 
'767 IS 

'778 
'858 19 

'873 
'779 O 

'780 
'741 
'740 
'710 
"703 
'740 
'738 
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in any way differing from the general atmospherio oscillation which was 
tnking place over Bengal, and no indication of any kind was given of 
the possible formation of any violent storm over this area. So far then 
as the pressure indicetions go, i t  would appear that the extremely 
feeble comparatively low pressure area which on the 6th waa over 
Chutia Nagpur and West Bengal was advancing slowly in a north- 
easterly or easterly direction, and it is certain that the pressure a t  
some of the stations in the centre of the Province, particularly a t  
Kishnagar or between that etatiou and Berhampore, waa distinctly low. 
At Kishnagar indeed the fall of pressure in the 24 home preceding 
10 A. M. of the 7th was 0.074 inch, while a t  Berhampore it waa 
0.072 inch. 

A glance a t  PI. XXV., representing the meteorology of this day, 
will again shew the very marked contrasts of temperature and humidity 
which existed over the centre and north of the Province, and particu- 
br ly  in North and Central Bengal, where high temperature with low 
humidity and low temperature with high hnmidity exieted within a few 
miles of each other. Thus a t  10 A. M. at Dinagepore temperature mas 
99-8' and humidity waa 13 per cent., while a t  Rungpore, a few miles to 
the east north-east, temperature waa 88.4' and hnmidity 45 per cent. 
A t  Nya Dnmka tempemtnre was 97.9' and hnmidity 13 per cent., and 
a t  Berhempore, a few milee to the east, temperetnre waa 90.4' end humi- 
dity 63. It will, however, be noticed that this area of great contrasts of 
temperature and humidity had advanced much further north than i t  was 
on the 6th. In  fact, when comparing the humidities and wind directions 
a t  the  various statione on the two days, i t  is seen that on the 7th the 
moist southerly wind current had advanced rapidly over Central and 
par t  of North Bengal, and had either forced back the dry westerly wind 
before it, or had pushed its way under it, and thus on this day there is 
no doubt that the moist current from the Bay of Bengal made its 
influence felt as far aa Berhampore, Rampore Beauleah, Bogra, Maldah, 
and Rnngpore, but that i t  had failed to reach as far north as Dinagepore. 
This fluctution in the area affected by these winds is nnusuelly large 
m d  well marked, but, as will be seen subsequently, the observations of 
the 8 t h  April showed that this northerly advance of the moist southerly 
winds was purely temporary, and by the morning of the 8th the moist 
winds had been completely driven back to their former position. Such 
large oscillations as these point most numistakeably to 8 most disturbed 
etate of the atmosphere, and i t  will be remembered that, on the evening 
of thie day, the tornado at Dacca happened. 

T h e  following hble  contains some of the principal meteorological 
observations taken in Bengal on the morning of the 8th April :- 

26 
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Observations taken at 10 a. m. Apri l  8th, 1888. 

It will be noticed in these observations that there had been a deci- 
dedly rapid fall of the barometer a t  Kampore Beanleah, Mymensing, 
Serajgunge, Dhubri, and Bogra, while at  Saugor Island, Jessore, Calcutta, 
Berhampore pressure had fallen only slightly. The slight area of com- 
paratively low pressure which was in Central Bengal on the 7th April 
appears to have again advanced in a north-easterly direction and to have 
slightly intensified, and on thie day a very distinct low pressure m a  
existed in North Bengal, and was represented by such stations as Rung- 
pore, B o p ,  Serajgnnge, Mymensingh, and Dhnhri. The marked wn- 
trasts of temperature and humidity still existed over the north and 
centre of the Province, but scarcely to such an extent as on the 7th, and 
the lines in PI. XXV. shewing the increase of temperature by 5 O  and of 
humidity by 25 per cent. on this day are still rather close. The most 
important feature is, however, the change which is seen in the condition 
of the centre of the province when the humidity and wind directions are 
considered together, and, as already indicated, the moist southerly wind 
which had advanced rapidly over the country from the 6th to the 7th 
had beet1 forced back between the 7th and the 8th with apparently 
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more than equal rapidity, and in fact the southerly winds had been 
pushed back much further than they had previously advanced, for on 
this day their action was confined only to the area to the east of a 
curved line represented by such statione as Saugor Ialand, Burrisaul, 
Fureedpore, Serajgunge, and Dhubri. I t  is therefore clear that there 
must have been a most unusual and rapid inoresee in the strength of 
the dry westerly wind current on the 7th to have overcome the resietanco 
of the strong southerly current in such a complete manner, and tlie 
actions of these opposing win& seem to be by far the most importatlt 
facta in the meteorology of the period, 6th to  8th of April, during which 
the tornado was formed. 

These changes in the areas aflected by either the very dry wosterly 
or the very moist southerly current are best shewn by placing in a table 
the humidities recorded at 10 A. x. a t  the varioue stations affected 
on each day from April 6th to the 9th inclusive. 

Tabk sharing the Batwration of air  math moisture. 
Complete saturation = 100. 

The figures contained in this table may be more clearly grouped 
into three districte : first, that to the west and north of the province, 
m u d ,  that to the east and south, and, third, the district in the centre of 
the province dividing the two. Arranged in this way the figures shewn 
in the following table are obtained, and it will be seen that over the third 
of these divisions, or over the area through which the barometric minimum 

Dlsm~cr.  

Behar ... ... ( 
Chntia h'agpw ... 

f &ata-we~t ~ 0 n g . l  . .. 

...{ East Bengal 

I North Bengal . 

STATION. 

Motihmi ... 
A m h  ... .. 
Bankipore ... 
Hazaribngh ... 
Celootte ... ... 
o r e  ,., 
Jessore . .. ... 
C hittagong ... 
B n r r h l  ... 
F meedpore ... 
D ~ c c a  ... ... 
Myrnenningh ... 
Bogra ... .. 
Barnpore Beanleah.. . 
Maldeh ... ... 
Dinogspore ... 

April 
6th, 

1888. 

14 
13 
9 
0 

68 
46 

64 
68 
72 
66 
70 
63 
21 
23 
81 
11 
16 Bnngpore ... 

April 
7th, 

1888. 

16 
fX 
16 
8 

70 

60 63 
68 
65 
73 
63 
72 
68 
58 
64 
UB 
13 
45 

April. 
Bth, 

1881. 

6 
10 
8 
4 
22 

11 17 
40 

April 
9111. 

1RHH. 

6 
11 
11 

5 
18 

10 I:, 
GO 

76 ( 79 
73 GI; 
61 
76 
67 

27 27 
~6 
10 
45 

32 
50 
18 
14 
18 
27 
7 

21 
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passed and to the south-east of which the tornado was formed, there were 
from the 6th to the 8th the most striking and excessive changes in 
humidity. 

These rapid changes of humidity necessitate equally rapid changes 
in the air currents affecting the areae, and it is therefore clear that, in  
Central and North Bengal, or to the north north-west and weet of the 
position in which the tornado was formed, or at'all events in which it 
made itself felt during the period 6th to 8th April, 

1. There were rapid changes in the mew dec ted  by two wind 
cnrrents of ~ l m o s t  opposite nature. 

2. There were great contrasts of temperature and humidity a t  
neighbouring stations over the same area. 

3. There is evidence to shew that there waa a shallow area of 
comparatively low pressure, or a barometrio minimum, which passed in 
a north easterly direction through the centre of the Province from the  
6th to the 8th April, or a t  the time of the formation of the Dacca storm. 
I n  other words, the Dacca tornado was formed to the south-east of th6 
track of a feeble low presaure area, and to the mnth-eaet of great con- 
trash of hnmidity and temperature, is always found to be the caae i n  
America by Mr. Finley and others. But, as before stated, these can only 
be predisposing causes, and what the immediate cause of the formation 
of the storm may have been it is impossible to say ; and, though it is con- 
ceivable that the violent fluctuations of the opposing air currents above 
referred to may be in some distant way connected with its causation, or 
with rendering the formation of such a storm extremely probable, yet it 
is clcar we are far from having arrived at  its actual cause. 

h v r ~ c t r  Hmrrorr~-SATWBATION = 100. 

Drsrrrrcr. 

A.-Stations in Behar, Chatia Nag- 
pnr, and North Ben~a l  acted on 
by dry Kind ourrent ... 

B.-Stationa in 8011th and Boath 
Bengal . . . . . . . . . . . .  

C.-Average of Stations, Berharnpnr, 
Bampnr Beanlah, and Bogra 
representing an area in a N. E. 
direction over which apparent- 
ly the barometrio minimum 
psesed and to the eonth eaat 
of whioh the tornado was 
formed . . . . . . . . . . . .  
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The excellent exhaustive description of the tornado a t  Dwca which 
follows this paper is contributed by Dr. A. Crombie, Civil Surgeon of 
that place. The track of the storm as given by Dr. Crombie shews 
that the statement of the meteorological observer a t  Dacca that the storm 
passed through the compound of that observatory, which was pub- 
lished in the Calcutta Gazette in the Report on the Meteorology of 
Ben@ for the week ending the 13th of April, was incorrect; and 
it is clear that the storm track was some little distanoe from the 
meteorological observatory. 

The storm in ita destructive effects seems to have been strictly 
confined to a very sharply defined area, and not to have had even an 
outer circle of very strong winds, for Mr. E. F. Mondy, Professor of 
Science, Dacca College, writes :- 

" There was nothing of a remarkable nature to indioate its coming. 
One of the usual not very violent storms was known to  be coming, but 
nothing more. Nor were there any very violent winds outside of its 
track. I live on the river side and was in my verandah the whole while, 
not 100 yards from its track on the river side, the river running here 
about W. 30' N., and not a stone's throw from Edward's house (one of 
those injured though apprently not qnite in the traok of the storm), 
which lies N. 20' W. from here, but the wind even a t  this short distanoe 
waa by no means strong. Yet while I was in the verandah and watched 
the approach of the btorm from the other side of the river, the whole 
of the tremendous havoc was done just to the N. W. of us." 

The t m k  of the tornado, which is most fully described in Dr. 
Crombie's paper and ia also illu~trated by diagram, appears to have been 
mainly in an east-south-easterly direction while paasing through Dacca, 
but if Dr. Crombie's surmise is correct that the same tornado after- 
wards virJited the Moonsheegunje Dietrict, then its path mnst have 
changed to sonth after rising from the Sankari Bazar. This may nn- 
donbtedly have been the case, but there is however nothing impossible 
in the connter suggestion that the tornado which visited the Moonshee- 
gnnje District was a second one. In  America, eleven separate tornadoes 
within a comparatively small area have been known to occur on a single 
day, and thus it is qnite possible that, with the favorable conditions for 
the formation of suoh storms which mnst have obtained in the Dacca 
District on the 7th of April, two 01. even more of such storms might 
have originated. The time a t  which the storm visited the Moonshee- 
p n j e  Di t r i c t  and the known rate at  which fhe Dacca storm wm 
travelling perhaps favour Dr. Crombie's view. 

I t  is also desirable in connection with the subject of tornadoes in 
Bengal to place on record an a~count  of another small storm which 
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visited the Hooghly District on the evening of April 27th. The small 
towu which was visited i close to Serampore, and only abont 16 or 17  
miles north of Calcutta. The account is written by Mr. F. W. Dnke, 
C. S., Snbdivisional officer of Serampore, and the report was submitted 
to Mr. Toynbee, Magistrate of Hooghly, by whom it was communicated 
to the Meteorological Department. 

The following is Mr. Duke's letter, which is dated April 28th, 1888. 
" I have the honor to report that early this morning I was informed 

by the Police that yesterday evening Bhudressur had been visited by 
a tornado, and that the Police ontpost had been blown down and much 
damage, accompanied by loss of life, had been done. 

" Accomp~nied by the b s k t a n t  Superintendent of Police I pro- 
ceeded to Bhudressur, and found that a tornado apparently under the 
form of a whirlwind from right to left had entered the south-eastern 
part of the town from the river about 8 o'clock yesterday evening. It 
proceeded north-west by north, and having travelled abont la  miles 
fiually left north-east about the northern part of Bhudressur disappearing 
in the river--as it had come. The breadth of its ccnrse wss abont 200 
or 300 yards on land from the shore and the centre and point of greatest 
violence about the line of the river-bank near the Gunge. It waa 
stated that the tornado was preceded by a booming sound: its total 
duration is estimated at  from 3 to 6 minutes. The violence of the wind 
must hare been inconceivable, many large trees were blown down, and 
the Grand Trunk Road mas completely blocked by them this morning. 
Many thatched honses, probably some score, were blown down-the tiled 
part of the town was ccmpletly stripped, and the streets were full of 
fallen tiles. In  the town four people were killed by the falling of homes, 
and many more or lees injured. Both the regular outpost and the 
Police barracks entirely collapsed, all the Police papers and records 
being buried in the ontpost. Most of the constables mere in the barracks 
when they fell in, but all succeeded in struggling out, scratched and 
bruised i t  is true, but without broken bones. 

'' Along the river bank, however, the foroe of the wind had been 
most tremendous. In  several cases boate of 500 maunds' burden had 
been picked out of the water and thrown over to the bank. I saw 8 

shattered dinghi which had been blown up on to a tree which had h t  
been partially blown down. Another dinghi had been picked ont of the 
water, blown across 15 or 20 yards of chur, and on to the upper part of 
a high puoca-ghat. A 500 maund boat had been docked for repairs and 
the manjhis had built a temporary shelter behind it, the boat was lifted 
by the storm, turned on end and thrown over the shelter, crushing it to 
nothing and killiug two mon in it, the boat itself being crnshed out 
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absolntely flat by the violenue of the fall. In another case a large boat 
was blown up the river-bank, and is now blocking a road within the 
Gunge. In  all as far as I could ascertain, 7 persons had been killed, 3 
were missing apparently in the river-nine persons were seriously in- 
jured ; of these eight were put in a boat and brought to Serampore, and 
an nuascertained number had sustained slight injuries. The material 
damage I have as yet no means of estimating ; when accurate figures are 
available on mortality, injuries and losses, I will forward them. Tempor- 
ary accomodation must be provided for the Police. The outpost and 
barracks are utterly laid waate, and qnite beyond repair." 

PART 11. 

An acmunt of the Daccia Torncrdo of the 7th of April, 1888. 
By DL A. CEOMBIE, Civil Surgeon of Daoca. 

There can be no question that the storm which wrecked a portion 
of Dacca :on the evening of the 7th of April, 1888, was a tornado or 
whirlwind. The evidences of its nature are qnite conclusive. They 
consist in observations of the directions in which objects whioh i t  en- 
countered have been thrown down or distorted. The objects whioh 
give the most unmistakable evidence are walls running at  right angles 
to the track of the tempest, trees, especially plantain trees, tho pinnacles 
of mats and masjids, and kutcha huts ; and the experiences of persons 
who were stationed a t  or near the vortex as i t  passed over them. 

A tornado is a whirling wind rotating at  an enormous speed, and 
advancing rapidly a t  the same time, along a more or less straight line. 
For  convenience of description, such a whirlwind may be said to have 
four radii, an anterior in advance of the vortex, a posterior behind the 
vortex, and two lateral radii a t  right angles to the centre line of the 
track of the storm. All objects situated directly in the ceutre line of 
the track will be driven in a direction a t  right angles to that line, in one 
direction by the anterior radins, and in the opposite direction by the 
posterior radius, while objects situated near the sides of the track will 
be carried or driven forwards on one side, and backwards on the other, 
in relation to the track of the tempest. One of these lateral radii, that 
which carries objects in the same direction aa that in which the tempest 
is advancing, may be called the advancing lateral radius, while the 
opposite which drives objects in the opposite direction may be called 
the retrograding lateral radius. 

I n  the diagram shown as Fig. A., P1. XXVII., d B  is the line taken 
by the vortex in its advance, C is the vortex, the circle FLEK represents 
the of the wind round the vortex C. The arrows indioate 
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the direct,ion in which it is robting, CE is the anterior radins, CF the  
posterior radins ; CL i~ the advancing, and CK the retrograding lateral 
radius. I t  is obvious that a11 objects a t  E will be blown to the left, all 
objects standing at  F will be blown to the right of the line AR, while all 
objects a t  L will be driven forward, and all a t  K, baokwards ; i t  is also 
obvions that, as the circle moves up the line AB, they will encounter first 
the force of the wind a t  El and be knocked over to the left, and only those 
which have withstood the wind at E will encounter the wind a t  F as the 
tempest advances, and only these will be driven to the right. If the 
line AB happen to be an unprotected stone wall, i t  is clear that, as the 
storm proceeds, the whole of that stone wall will be thrown to the left 
by the wind a t  right angles to the anterior radius, none of it will be 
thrown to the right by the wind a t  F, because i t  will probably have 
previously been demolished by the wind a t  E. If, however, the wall be 
placed in the line KL a t  right angles to the line of progress of the 
storm, all to the right of the vortex will be thrown down forwa~de 
by the advancing lateral radins of the whirlwind, while all to  the left 
will be thrown down backwards by the retrograding lateral radine. 
This wae clearly indicated by the storm of the 7th of April. It etrnck 
the Bnckland Bnnd nearly a t  a right angle about 90 paces above the 
Nawab'e palace. Here there was a garden having a south and a north 
wall both running parallel to the Bnnd, and therefore a t  right angles to 
the line of the advancing storm. The south wall, next the Bund, was 
low, but topped by an ornamental cast iron railing, and the north wall was 
about 10 feet high. To the east of a certain point, the caat iron railing 
on the sonth wall was driven into the garden by the wind on the ad- 
vancing lateral radins CL, while all to the west of the eame point was 
driven on to the Bnnd by the retrograding wind on the radios CK. 
The north wall was treated in the same way. All to the east of a 
certain point, directly opposite the point on the south wall, wae driven 
forwards into the compound of the house being built for Snlimnllih 
Miya, while all to the west of that point was driven by the retrograd- 
ing lateral wind backwards into the garden. The corresponding pointa 
of these two walls showed precisely where the vortex of the tornado 
pRssed over them, and fixed the t r w k  of the vortex a t  this part of its 
conme ; and the way in which these two walls fell was alone soficient, 
if no other evidence had been forthcoming, to prove that this storm 
was a tornado, and also that the wind waa circling from right to left,, 
as in the diryrrams I have drawn. The action of the storm on this part 
of the Buckland Bnnd is shown in Fig. B., P1. XXVII. Unfortunately 
other evidence was only too plentiful. On the opposite bank, the storm 
had, before crosaing the river, buret through a belt of trees, some 300 
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yarda in breadth in which wes concealed a Muhammadan village. All 
the trees on the eaat side of the track of the tempeat were lying directed 
towards the river in a northerly direotion, all on the west aide were 
directed sonthwards, inland, away from the river. The former had 
been broken or uprooted by the advancing lateral d m ,  the latter by 
the retrograding lateral radim. In  the centre of the track, where they 
had been exposed to the anterior radius, and afterwards to the posterior 
d i n s  aa well aa to the inner lateral radii, nothing but s t n m p  were 
left ; for it k olear that, while all objeots outaide the lilies MN and O P  (in 
Fig. A., P1. XXVII) will be exposed to only one wind force, an advancing 
one in the case of OP, or a retrograding one in that of MN, those within 
thoae lines will be exposed to three out of the four wind fomes in aotion. 
Thus, an object situated in the line RS will be firat thrown to the left by 
the wind forces aftar they have peesed the line CE, then subjected to a 
retrograde force on the line CK, and will afterwards be tossed to the 
right by the wind forces approsohing CF. It waa thus that the tornado 
ground its way through the Nawab's palace and through the maaonry 
houses between hie palaoe and the main street of the town. 

For these reaeons, when the tornado is passing over masonry bnild- 
ings, it will appear aa if most of the destruction near the centre of the 
track had been done by a wind blowing from right to left, became the 
wind forces a t  right angles to CE, the anterior radius, are the first to 
come in contact with them. They are immediately thrown down to the 
left and remain there undisturbed by the subsequent rotatory winds 
which pesa over them. So i t  is with plantain trees, whioh do not snap 
acroea, but bend and break and lie down flat, retaining their connection 
with the root by a short stnmp. But with hard wood trees, and with 
kutcha h u b  and furniture, i t  k difEerent. They ere firat carried to the 
left by the wind force near the anterior radius, and afterwards lifted and 
carried from left to right by the force8 on the posterior radim. Thus, 
i t  wae not uncommon for the roof of A's home to be carried into B's 
compound, and immediately afterwards B's roof to be lifted and deposit- 
ed in A's compound. SO in the Nawab's house an almirah in one room 
was carried through a doorway into another room, and from the latter 
a writing-table waa oarried throngh another doorway into the former 
room. These interchanges only take place near the centre of the track. 

The tornado of the 7th of April began its destrnotive course a t  the 
extreme west end of the Municipal limits. I ts  exact method of wm- 
mencement will be described further on. Here the house8 are built on 
an old river bank, the bank of the old bed of the Bnriganga, which a t  
t h k  -on is here a mere khal. This old river bank is oontinuow in a 
nearly straight line with the present bed of the Bnriganga, which now 

27 
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approaches the town at the old Muhammadan Fort, the Lslbagh, just 
above the Water-works, a t  an obtuse angle to its old course, which wae 
nearly straight from Hazaribagh on the west t:, Fatnla a village 6 
miles down the Narainganj road on the south-east. At  the extreme 
west end of Hazaribagh is a mosque, Fakirni-ka-masjid. From thie 
mosque a slightly sinuous road runs as far as the Lalbagh a t  an average 
distanco of 300 feet from the old river bank. There are houses on both 
sides of the road, but a t  fimt they are chiefly between the road and the 
river bank. They are nearly all mat huts, the only masonry building8 
being mosques : for this part of Dacca is Muhammadan. afterwards, ae 
the road runs successively through the mohullas called Inayatgnnj, 
Nawabgunj, and Amligolah, pncka houses become more and more 
numerous, and in Amligolah, which is close to the Lalbsgh, the majority 
of the houses are of this nature, and tho inhabitants are mostly Hindu. 

The first clear signs of the rotatory natnre of the tempest oconrred in 
an orchard to the north-east of Fakirni-kacmasjid, and close to i t  on t l ~ e  
north side of the road referred to. Here there are remains of a clnmp 
of plantain trees thrown down and twisted in all directions clearly 
showing that they were in the vortex itself. Around this clump of 
plantains there was a fine old plantation chiefly of mangoes and jacks. 
The branches of all the trees to the north are broken off and thrown to 
the west, those on the south are thrown to the east, and several of the 
largest of them are uprooted bodily, and are now lying prone in the 
same directions, showing that even here the storm was already, in the 
very beginning of its manifestations, one of great violence. The 
masjid itself had only a few bricks disturbed, and the lie of the broken 
trees to the south-west of i t  was towards the north-eaet. 

From this point to the north-east of Fakirni-ka-masjid, the vortex 
travelled in a south-easterly direction, crossing the road a t  an acute 
angle, and from that point continued its course between the road and the  
old river bank destroying every kutcha hut in this portion of Dacca. 
All the indications given were as above. Everything to the right of t h e  
vortex, that is, on the river bank iteelf was broken and laid low i n  a 
forward direction towards the east. There the advancing lateral radina 
was at work, while, on the road and to the north of it, all the indications 
were in an opposite direction, the work of the retrograding lateral 

Between the river bank and the road, where the winds on t h e  
anterior and posterior radii were a t  work in opposite directions, there  
was mere confused deetmction. 

As the whirlwind passed eastwards along Inayatgnnj, it gradually 
edged more and more towards the old bed of the river. This was pro- 
bably due !o the greater resistance offered to the forces on the left of 
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the line AB (Pl. XXVII., Fig. A,) than to those on the right. This was 
also the direction in which it originally started, but the continued resis- 
tance on the left no doubt helped to force i t  more and more to the right. 

The storm passed well to the right of the pucke house of Babu 
Kailssh Chandra DBe, a Municipal Commissioner, which was not dia- 
turbed, and, a t  the Elephant ghat below the Philkhans, the vortex was 
actnally down in  the old bed of the river. The road from the Phil- 
khans to the Elephant ghat here crosses the track of the tornado a t  a 
right angle. On the west aide of this road, on the old bank of the river, 
is a amall Hindu temple, and there stood a tall Jagsrnath Car ; alorig 
the west side of the road was a brick wall. The brick wall and the 
Jagarnath Car were thrown down to the west, and the eaat corners of 
the temple were forn away, and the bricks thrown to the west into tlie 
compound, clearly showing that they had been caught by the refroglad- 
ing lateml radius, and that the vortex waa therefore to the right or south 
of them se in the diagram, P1. XXVII., Fig. C. A t  this point of its 
wurse, the Khedda Sergeant's house was beyond the influence of the 
tornado, and the houses on either side of the road leading from H~zar i -  
bagh were undisturbed, but, on a spur of land lying to tlie south of 
the old river bed, the branches of trees and the plantains were broken 
and lying eastwards, as they had been caught by the advanciug lateral 
radins of the whirlwind. 

At this point of its course, the tornado bade fair to pass out into 
the open maid611 lying to the eonth of Nawabgunj, that is to say, in 
the direction of least resistance, its vortex being already in the old river 
bed. But it is evident that a greet barometric depression had formed 
to the north of its course. This was no donbt due to the coustant 
ancking action of the wind forces on the retrograding (left) lateral and 
the posterior radii. I t  is clear, I think, that there must always be in- 
creased barometric pressure to the front of a tornado and on its advano- 
ing radius, and a barometric depression outside the retrograding and 
posterior d i i  and behind i t  in its track. However that may be, i t  is 
evident that, immediately after passing the Elephant ghat, there was a 
great barometric depression to the north of the whirlwind, for the 
vortex suddenly moved to the left (north), and at  the same time a great 
hurricane from the north crashed through the trees, from a point to tho 
east of the Philkhana, and joined in the revel of the tornado, the vortex 
of which wae now near, if uot on the main road through Nawabgunj. 

The evidences of this great indraught are quite distinct. As yon 
drive from the Lalbagh to the main gate of the Philkhana (Elephant 
depat) by a d  which is roughly parallel, but 600 yards to the north of, 
the path of the tornado, there aro all along signs of a high wind which 
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was directed towards the sonth and west, but all a t  once yon come upon 
evidences of a much more violent wind which had no westing in it, one 
which not only broke the high branches of trees, but uprooted huge 
peepnls and mangoe trees, and tore ita way in a distinct track down 
south towards the tornado, jnst after i t  paaaed the Elephant ghat. This 
hurricane from the north of which I write wee not more than 60 paces 
across, and wae very local. It wse altogether to the east of the Phil- 
khans, where nothing was disturbed. It was curious to see the little 
low kntche hnta where the mahout's live, standing abont, within the 
Philkhana enclosure, while 200 yards to the e a t  a large solitsry ghb 
tree was overturned, and a huge nprooted peepnl tree blocked the road, 
and there were marks of devastation' away everywhere in a track to- 
wards the south. 

After the occurrence of this indraught from the north, the vortex 
passed along, or close to, the main road through Nawebgunj enatward. 
Soon it began to encounter on ita left front the pncka houses of Amli- 
golah, and from the reaitance they offered to the anterior and retro- 
grading radii, it again began to edge towards the right, peesing how- 
ever between these honsee and Ram-Shaha's mit. This d t  was taken 
by the advancing lateral (or right) radius, and two of its pinnacles were 
thrown down ; those on the north-west and south-west corners. They 
were thrown south-eaet and east by north respectively. The finiale of 
the two remaining pinnacles were bent mtlth-eaet and mnth-emt by 
~onth ,  but the terminal finial of the main spire a t  a height of about 60 feet 
was bent nearly due east, showing, I think, that the vortex was a t  this 
part of its conrse not perpendicular, but sloping baokwarda and towards 
the north-west. 

From Ram Shaha's mht, the tornado continued to edge towards the 
south, till the vortex a t  lest, jnst before reaching the Lalbagh, paesed 
again on to the maidhn. Up to this point the tornado does not seem to 
have had power to destroy pncka masonry buildings. So far it had only 
laid low all kntcha huts in its conrse, broken and uprooted tress, 
carried away the pinnaoles of mosques and temples, and leveled kutcha 
puck8 walls. It had only managed to dislodge a few bricks on the most 
exposed cornere of masonry buildings. But as soon as it passed on to 
the maidln to the south of the Lalbagh, and was so freed of the ob- 
struction offeered by these obstacles, i t  neems to have rapidly accnmnlated 
additional force, sdicient before the vortex had passed the east gate of 
the Lalhagh for its retrograding lateral d i n s  to knock down a portion 
of three of the police barracks, built high on the south rampart of the 
old fort, killing one and severely wounding twelve constables by tho 
falling of masonry and beams. 
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Nearly opposite these three h m k s  which were destroyed by the 
retrograding lateral radius, two up-oouutry coolies had been engaged in 
making a trench, rnnning north and south, about six feet deep a t  the 
south end, near the river, but open, from the sloping of the ground, in 
the direction of the Lalbagh. They were close to the south end of the 
trench when the tornado came upon them, like a sudden hurricane from 
the south. They jumped down into the trench and crouched down for 
shelter, when in an instant, the mind blew with equal violence from the 
north, and hove a brick up the trench from the direction of the Lalbagh, 
inflicting a ghastly wound on the head of one of the coolies. From the 
directions in which the wind blew, the vortex must have passed over 
this trench, and this fixes its position at  this point of its couree. 

The vortex now passed on to the river. The right or advancing 
d i n s  did not reach the opposite bank a t  Haslee, but the left or retro- 
grading radius kept sweeping along the river front as far as the Purane 
Kuttra. Close to the water-works, the Commissioner's Steamer, the 
" Linnet", and the police steam-launch, the " Marion," were anchored and 
made fast to the shore. The " Linnet" waa unroofed ; the "Marion" car- 
ried away from her moorings, a short distance up-stream, and sunk in 
4.2 feet of water. This was obviously the work of the retrograding 
radius, and the resistance offered to this radius by the river bank and 
the pucka buildings on it continued to push the vortex more and more 

the right, and it finally reached the opposite (south) bank a t  Jinjira 
Hath, which was promptly demolished and set on fire. 

From Jinjira Hath, them is a road leading south-east to the village 
of S u M i y a  about a mile distant. This road was nearly in the direct 
line of the tornado, as it crossed the river from the south of the Lalbagh, 
and i t  followed it, making a track straight in the direction of Subadiya. 
This r o d  is rais'ed, but passes along a shallow deprewion or valloy, 
sheltered on the south by high trees, and on the north by the belt of 
trees on the (south) bank of the Bnriganga. Just as i t  entered on this 
course, the vortex pasfled over the new pucka masonry house of Abdul 
Bipari, and simply ground it to pieces, killing the owner and severely 
injuring three persons sitting with him at tho time. The manner in 
which it treated this building is conclusive that the f o r m  of the whirl- 
wind had become greatly more intense than they were to the west of 
the Lalbagh. 

From Abdul Bepari's house, the tornado made straight for Subadiya, 
rnnning a t  an acute angle inland from the river, and at  this moment Daccn 
lying on the opposite (north) bank of the Buriganga seemed safe, and 
Subadiya doomed. But before raaohiug this village it had to aross an 
open maidin stretching away to the south. Here i t  appears to have 
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encountered a strong current of air blowing np this maidin from the 
south ; for no sooner did the tornado enter on this maidin than it ab- 
ruptly altered its direction, wheeled nearly a t  a right angle to the left, 
crashed through the belt of trees between i t  and the river, and made for 
the palace of the Nawab on the opposite side. 

On the opposite Bide i t  struck the Buckland Bund, opposite the 
private apartments of the Nawab. The exact position of the vortex ie 
determined, as I have already said, by the points of the two walls of the 
garden iutervening between the Bund and the palace, where the railing 
and wall were thrown down in opposite directions as previously de- 
scribed. A line drawn from these two points shows that the vortex w a ~  
here directed north-east towards the middle of the western verandah of 
these private apartments. When the vortex reacl~ed that point, the 
whole of the advancing lateral radius was engaged in unroofing the 
south verandah of these apartments ae well as that of the Ahsanmnnzil 
to the right. The opposition offered by these high buildings to the right 
or advancing radius retarded this part of the whirl, with the effect that 
the vortex swung round to the right to the open space behind the Ahsuni 
mnnzil, and started off nearly due east in the direction of the Sankar- 
bazsr and the Commissioner's honse. As the vortex swung round behind 
the Ahsunmunzil, i t  passed over the inner apartments, which were 

by the retrograding and posterior radii. As the vortex left the 
open space behind the palace, i t  had the Nawab's offices close on the 
right. These were demolished by the advancing lateral radius, while the 
retrograding d i n s  played with the roof of the stables, and blew the top 
off the Nabatkhana over the main entrance from Patuatoli. 

From the point where it- left the Nawab's premises, the vortex 
worked low among the houses between i t  and the top of the road l e ~ d i n g  
from the main street to J. P. Wise's house ; leaving a track of confused 
destruction, a~ if from a prolonged bombardment. It was here tha t  
Jagabandhu Ray Bahadur was killod by the falliug of his house, yet  
in  tha midst of this confusion of demolished honses, levelled walls, ~ n d  
twisted and broken troes, and the remains of kutcha huts, there is s h o d -  
ing safe, close behind the Nawab's school-house, which was partly wiped 
out and wholly wrecked, the residence of one Bahadnr Bepari, with its 
ornamental plaster monldqs,  only a little bespattelsed with mud. 

On reaching the main street close to Kabiraj's lane, the anterior 
radius seems to have beoome entangled in the narrow lanes and high 
honses of Sankari bazar, and the vortex to have riaen suddenly into the  
air. The houses in this part of the town are two and three stories high, . 
and only the upper stories are serionsly damaged, though all the kutcha 

huts and mauy of the low kutcha-pucka w s l b  are thrown down. From 
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this point the tornado seems to have paased high into the air, making 
only a final h h  downwards m t  the Municipal Secretary's bath-room and 
one or two trees in the kachari gardens, the College, and in the Com- 
missioner's compound. The last indications given are those of ita an- 
terior d i n s ,  and show it aa departing in a north-easterly direction. The 
exact track of the tornado ae it paesed through Dacca is shewn in PI. 
XXVIII., and a more detailed map of that part of ita track in which the 
greateat amount of damage was done ie given in P1. XXIX. 

In no part of ita course did ita breadth exceed 200 paces ; where it 
struck the Buclcland Bund it was only 180 paces broad. I t  travelled al- 
together overs distance of only 31 miles. I ts  rate of progress is not easy 
to ascertain. Nawab Ahsannllah tells me that he had been watohing the 
progrew of the " Nor'-Wester" all the evening; when, abont 7 P. M, 

a servant came and informed him that there wae a very peculiar a p  
pearance in the west. He  went to the west end of the south verandah 
of the inner apartments, and there saw what looked like a glowing clond 
in the direction of the Lalbagh. He  stood looking a t  it for abont three 
minutes, during which time i t  seemed to be stationary. He then went 
inside, where he had not been two minutes before the storm waa on the 
h o w .  Snppoaing the t o d o  had reached the Lalbagh when he left 
the verandah, and that it waa three minntes before it reached the Ahsan- 
monzil, and that the route followed by the tornado was a mile and a half 
during that interval,-the rate of progress would be one mile in two 
minntes or 30 milea an honr. The Serang of the " Star of Dacca," who 
watched it from the time i t  c r o w d  from the direction of the Lalbagh 
till it strnck the Nawab's palace (the " Star" being anchored within 
the angle described by the tornado between these pointa), speaka of its 
having travelled with great rapidity. On the other hand, Khajeh Amir- 
dla, who witnessed ita progreas over the eame distance, estimates the 
time st 10 or 12 minutes, but admits that i t  may have been less. I my- 
self saw from the C h b  verandah a low black clond passing rapidly over 
the houses to the west in a north-easterly direction, and I estimate that 
its propea  was not faater than that of a train on the Eastern Bengal 
State Railway, that ie abont 20 miles an honr. We have, however, 
considerable unanimity aa to the period occupied by the storm in passing 
over any given spot : almost every one says i t  did not occupy more than 
a minute and a half. Considering the excited state of mind of those over 
whom it passed, thie estimate may 1 think be safely cut down to one 

Taking the distance between the extreme front of the anterior 
d i m  and the  subsidence of the violent gusts which followed in its 
wake as 300 yards, we arrive at  a rate of progrees of a mile in 5f minutes 
-ly, or roughly 12 milee an honr. 
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The force of the wind rotating within the tornado ia difficult to 
estimate. There ia no doubt that it waa very great. What the wind 
did when i t  came npon a pucka home standing a t  right angles to the 

. course of the tornado, and caught by one of the lateral radii, was not a t  
once to blow down the front wall, but to blow in the doore find windows, 
and then to lift off the terrace roofing, and blow out the back wall, thus 
leaving the beams supported only on t h e  top of the front wall. Now there 
is evidence to show that in such -cases the -force of the wind blowing 
through the house, after the back wall had fallen, was sufficient to pm- 
vent the unsupported beam from falling for a perceptible time. To 
this fact Mr. Kelsall nnd Khajeh Amirnlla owe their lives. Mr. Kelsall 
was in the Newab's office when the right radius of the tornado caught it 
and blew the back wall into the street. The unsupported beams re- 
mained standing out like flags, long enough after the \all was blown out 
to  enable him to make his escape before they fell. Mr. Kelsall's move- 
ments were no doubt very rapid on this occasion, and they were accs 
lerated by the violent wind propelling him in the direction where lay 
his safety. On the other hand, Khajeh Amirnlla was sitting in a small 
pleasure-home close to the Buckland Bnnd watching with great interest 
the roaring clond bursting on the Bnnd, the trne nature of which he did 
not understand, when, in a moment, the house was caught by the retro- 
grading radine and demolished. A heavy beam fell on his &odder ; 
but fell so slowly and gently, owing to the force of the wind underneath 
it, that i t  felt like a soft but firm hand pressing him down to the ground. 
He  remained under that beam for three quartera of an hour before h e  
could be dug out. Hia companion was killed. 

The persistenay with which eye-witnesses declare that the clond 
accompanying the whirlwind glowed cannot be overlooked. The men 
a t  Hazaribagh where i t  began ite destrnative course were not to be moved 
from their assertion, that when it first came npon them i t  glowed with e 
dull red lurid glare " like a smoky lamp chimney on fire."-~hajeh Bmir- 
ulla, who watched it with much interest, ia perfectly clear in his state- 
ment that, ee it approached him from the opposite bank of the river, it 
resembled a balloon in shape, and eeemed to be lit up with a " reflected 
light," and that, a t  the narrow neck, it kept throwing ont a body of fire 
on either side, as in the acaompanying sketah, which is a facsimile of 
his own drawing (PI. XXVII., Fig. D). The Nawab Ahsanulla and  
others also speak of ite being accompanied with "balls of fire" pro- 
ceeding at  a great speed. On the other hand, nothing ia so certain ee 
that no one who was in the course of the tornado presented any 
appearance of having been burned. The injuries received wel-e all of 
the nature of contused, lacerated, and punctured wo~uds,  and simple 
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and compound frmctnres. In  not one instance waa there a trace of 
scorching. Mr. Kelly, the Resident Apotheoary of the Mitford Hospital, 
on whose statement I put much reliance, is equally clear that the 
dond, as he saw it, did not glow, and the appearance, se I saw it 
(but this wae probably only the wake of the trne tornado), was a 
low dmk nnillaminated cloud, throwing out sparks of h, which were 
no donbt merely burning embers caught up and carried along by the 
storm. One of these was undoubtedly of this nature, for it wee carried 
burning into Mr. S. J. Sarkies' verandah, where he crunched it out with 
the heel of hie boot. These were no doubt the " bells of fire" noted by 
the Nawab and others. The appearance described by Khajeh Amirnlla 
of a body of fire rushing out from below is more difficult to account for. 
The f h a  which followed its wurse in many places do not require the 
assumption of any fire connected intrinsically with the tornado itself, for 
the people had just h i s h e d  cooking their evening meals, and were 
about to Bit down to eat it when the storm bnrst upon them. The em- 
bers from the fires with which they had been cooking were no donbt 
caught up by the whirlwind and carried along with it, and thatched 
honsea, blown down over these fires, would instantly take fire. 

I am told that numbers of large b h  were found on the Bnckland 
I Band after the storm, and there is no doubt that they along with much 

water were caught up by the vortex as i t  crossed the river. The water 
thus taken up, circling with the dust of the whirlwind, was worked 
into a soft mud, and one of the most remarkable phenomena of the storm 
was the way in which all objects within the influence of the tornado 
were plastered with a wash of liquid mud. I t  covers all walls to a depth 
of nearly one-eighth of an inch, it matted the hair, wated the skin, and 
was ingrained in the wounds of the injured. 

The noim accompanying the progress of the tornado has been 
variously described. It was compared by the Engineer of the Water 
Works and by Khajeh Amirnlla to the letting off of steam. It was this 
eound which 6rat attracted the latter's attention, and he put his head 
out of window to see what steamers were letting off steam a t  that time 
of the evening. It was then that he saw the storm breaking on Jinjim 
half a mile up stream on the other bank. The sonnd which I heard 
from the Club verandah in no way resembled the letting off of steam. 
It was a low sustained rumbling. I think that the discrepancy is capable 
of reconciliation. What they heard was, besides the noise of the rgver- 
bemtione of the t o d o  itself, the comparatively shrill sound of the 
stormcraehing throngh trees and kntche honees west of the Lalbgh, 
and on the opposite side of the river. What I heard was the sound of 
falling masonrg, along the track of the storm from the Nawab'e palace 

28 
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to the Smkari bazar. AH soon aa the storm doad paased, there 
instant's silence, the stars shone out bright and olear, and then came 
through the still air the long wail of the injured lrnd ~ O U W ~ W ' .  

I have reserved till now the disc-ion of the origin of t h h  tor- 
nado. I do not think i t  can be dismissed with the r e m r k s  that it 
originated as all t o d o s  do, and as we me them constantly do on a 
small scale on a hot d u t y  highway, by the impact of two cnrrenta of 
air flowing in different directiom, and which thne after theirimpad 
assume a rotatory motion. I do not my thot this one did not no origin- 
ate somewhere, but that there are good grounds for the belief that it did 
not so originate a t  Hazaribagh, where its destrnctive course began. I 
believe that it waa already a whirlwind of great fome before i t  tonohed 
ground a t  that plaae. 

My reasons for this belief, which is a t  6rat sight improbable, are to 
my mind insuperable. They are as follows X- 

All doy, as n s d  a t  thie season, a strong aouth or eoath-eastedy 
breeze had been blowing. Abont 5 P. M., the low grumbling of an  ap- 
proaching " nor'-wester " became audible, and a dull slate-blue bank of 
clonds was seen coming up in the teeth of the wind from the north-wed 
lit up by occasional flaahes of lightning. About 6-30 P. M., the nor'wester 
was overhead, and a few drops of min began to fall. I n  them two cur- 
rents of air, a south wind blowing hard along the surface, and a high 
north-west current from the north-west, we have tbe necessery el& 
men& for the birth of a rotatory storm. About this time, Mr. Kelly, the 
Resident Medical Officer of the Mitford Hospital, waa visiting m friend 
at the Railway lines to the north of the towp. Mr. Kelly has spent moaf 
of his service in the North West Provinces, and is well acquainted with 
the appearances of dnst storms, aud he called the attention of his friend 
f o  a dull brown patoh low over the mangoe trees to the north, contrae- 
ting with the alear slate-blue baokgronnd of the approaohing nory- 
wester. This brown p t o h  woe travelling repidly from west to east. 
He pointed out that thia patch exactly resembled a distant dnst storm. 
When it got due north of his point of observation, i t  seemed to become 
stationary or rather to be approaching Dacca. From his experience of 
dust storms he knew i t  was time to get home. When he reached the 
Mitford Hospital ten minutee afterwards, he h k d  for the brown patch, 
w d  saw it now to his north-west, i e., on i t .  way from ita former posi- 
tion on the north of the town 60 the west end of D m .  About, ten 
minutes afterwards he heard the aonnd of the tornado on its traok from 
the west of the Lalbegh, and along the opposite bank of the river, and e 
large tree in the Mitford Hoepital aompound was blown down. 

Here we have the evidence of an intelligent and trnstworthy ob- 
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server noticing a phenomenon with which he was familiar, altogether 
apart from the other phenomena of the nor'-wester, following a courae 
of ita own, and approaohing that part of Dacca where the tornado fire t 
etmck. 

Next, we have the evidenae of the people living a t  Hagaribagh, who 
are consistent in their assertion that the storm came npon them, with' a 
" lurid glare" from the north, the direction from which Mr. Kelly saw it 
approaching that part of the town. 

Thirdly, we have the nppeenrnce presented by the ravages committed 
by the storm before it settled down as a tornado in the orchard to the 
north-east of Fakirni-ha-masjid. From them appearances alone, I waa 
driven to the same conclueion before I had heard the evidence of the 
inhabitante or of Mr. Kelly. To carry the weight they deserve, these 
appearances must be piven in some detail. The position of the fimt 
oppeerance of the tornado is shown in P1. XXVII, Fig. E. 

From the Elephant DepBt there ie a curvilinear r o d  leading to the 
old river bank a t  Hrrparibagh, for the convenience of wetaring the ele- 
phants. I t  is known as the Hathi-ka-sad.  About half way between 
the P h i l k h a  and Hegaribagh, it is crossed by the old Mirpnr road. 
From the eastern gate of the Philkhana to the point of interaeotion of 
tbeee two &, not a twig or leaf waa disturbed by the storm; but 
after passing the Mirpnr road on the Hathi-kasarak, half way between 
it and the Hazaribagh ghat, one comes soddenly npon traces of a violent 
wind from the north. The first tree which seeme to have d e r e d  is a 
tall jamnn tree well to the right of the road, tbe top branch of which hscl 
been torn off, and is hanging to the south. There is then an interval of 
low brnahwood, and then a p u p  of mango trees close to the road side. 
The top branches of all these trees are snapped aoross and driven to the 
mnth. On the opposite aide, in a direot line with the jamnn and the 
mango tmea, all the trees for a distance of tifty paces along the road 
have their top branches snapped across. There is again an interval of 
forty p c e s  without a leaf turned on either side of the road, but after 
Lhat distenoe, and for another forty or fifty paces, all the top bnrnchee 
are seen to be knooked off the trees ; on the right or north side only those 
quite close to the road, but on the left or Hamribagh side them is a 
l ine  of destruction towards the south ending about 200 yards away in a 
chaw of broken and uprooted trees. continuing to walk along the road, 
there is no evidence of a storm on the right or left till we reach the 
old river bed, and just there is a group of tall jmmnn tmea overhanging 
s mat home. One of the top branches of this p a p  of trees has been 
torn off, and thrown to the sonth over the mat house, but not a tctmw of 
the  thatch is disturbed. 

Here we have evidence of a violent wind blowing from north to 
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south about 100 paces broad, and coming downwards a t  an angle of from 
five to ten degrees with the surfaoe of the gronnd ; striking a t  first only 
Ihe top branches of tall t r ea ,  then the upper branches, and finally s n a p  
ping across the main branches or uprooting them bodily, when the vio- 
lence of the wind got lomor. To the north and to the e a t  and west of 
this track nothing had been disturbed. I drove along the old Mirpnr 
road far enough to satisfy myself that beyond the first jamun tree men- 
tioned nothing had been touched. 

I t  is to be noted that there waa no evidence of rotation in this wind : 
everything was carried in one direction, namely, from north to sonth. 

On the old river bed and on the bank there, were, however, evidenceg 
of a less violent p l e ,  blowing from west to east and from the south-weat 
to north-ecret, as indicated by the arrow heads ; and there were signs, to 
the east of this chaos, of a very violent wind blowing down treea and 
branches to the west and south-west. To the north-east of Fakirni-kt+ 
masjid, was the chaos of broken and nprooted trees, centring round e 
group of plantain trees twisted and turned in all directions where the 
vortex had a t  once established itself. 

It is open to any one to say that the vortex originated ronnd those 
plantain trees, and that the arrow heads in my diagram indicate the 
directions of the wind aa i t  was sucked into the vortex as i t  began to 
rotate, and that the great ,destruction was caused by the gradual deve- 
lopment  of power as it continued to rotate. 

I oppose this theory with the objections already stated, namely, that 
an unusual cloud was seen travelling towards this very place, and by 
the assertions of the people of the place, that the storm did not develope 
itself there, but burst upon them suddenly from the north, and the ex- 
treme violence of the wind a t  its very first manifestation, before the 
vortex had begun to move, is opposed to the idea of e gradual develope- 
ment of the whirlwind a t  thk  spot. 

I hold that the other theory that the tornado was travelling in a 
higher stratum of air, and descended a t  a low angle, and struck gronnd 
at this spot is compatible with all the observations. It is what the  
people on the spot say did happen,-it explains the extreme violence of 
ita very first manifestations, and the direction which i t  immediately took. 
I t  may be objected that the total absence of the evidence of rotation in its 
very fimt manifestation is opposed to this theory. But it L not really 
so. If you imagine that as the tornado struck the trees on ita way to 
the gronnd the vortex was not perpendicular, but sloping towards the 
north-west, i t  will be clear that the first part to come in contact with 
terrestrial objects would be the right or advancing lateral radius. The 
other three rndii would not come into action, on account of the tilting, 
till the vortex itself was on the ground. The next radius to come into 
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action would be the posterior, and we have evidenae that this waa ao in 
the violence of the deetrnction to the east of the h t  track from north 
to aouth. The anterior radius being tilted most upwards wonld a t  firat 
have the feeblest power, and it is the case that the least destrnotion 
done wae in the river bank straight in front of the violent gale that 
broke through the trees from the north. If the vortex hed gmdn- 
ally formed, one would have expected a more e q d  distribution of power 
around it, instead of ita being chiefly a t  firat on two sides. 

The theory that the tornado already formed was travelling rapidly 
from north to south before it strnck ground, also explains the reaeon for 
ita sterting a t  once in a south-easterly direction. The resistance of the 
ground was a t  first offered solely to one radius, the right or advancing 
Letelal one. The result was equivalent to that of a sudden powerful 
pnsh to the left, that is, to the eaet of the direation in whioh it waa pre- 
viously travelling. The experiment of offering resistance to a hamming 
top st a corresponding point wonld illnetrate the effeot of the resistsnoe 
of the ground to a tornado deeoending npon it in the way in which I 
euppose thie one did. 

The possibility of a tornado travelling in the air may appear doubt- 
ful to some, but the probability of ite being able to do so, and a t  g-t 
speed, receivea confirmation from what I consider to be the progress of 
this very tornado after it left Dacca. I have said that when the vortex 
reached the Sankari Bazar it seems to have risen rapidly into the air, for 
the  reason that only the upper stories of the high houses of this part of 
the town were seriously damaged. It seems after leaving Dacoa to have 
travelled in the air due sonth for a distance of 20 miles, and to have 
struck down again in the south of the Munshiganj subdivision of this 
district, destroying 5 or 6 villages, and causing 60 to 80 deaths. The 
time i t  took to travel that distance wae not more than 20 minutes 
half an  hour. I t  came npon the people in the west suburbs of Dacca 
just ae they were about to sit down to their evening meal, a few xiinntee 
after 7 P. Y. It reached the neighbonrhood of Rajsbari in the south of 
Munshiganj just aa they had finished their evening meal, and were pm- 
paring for their post-prandial smoke, that is, about 7.30 P. Y. 

It may be objected that i t  was not the same tornado whioh took 
them villages in Mnnshiganj, but another and independent one. But 
the improbability of two different and independent tornadoes, forming 
and travelling together on one evening in this part of India, where a 
tornado bas never been known before, is, to say the least, very great. 

Since writing the above, I have visited the villages referred to in the 
@nth of the Mnnshiganj subdivision. The people say it came from the 
north-west. It first strnck a village called Dohori, then Barrrkmr, 
Banuri, Hashail, Silbaran, Majgnon, and Bagbnri; a course altogether 
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of a h *  aeven milea. Ita track wm about east by eoubh, and, l i b  the 
Dacm one, i t  was about 200 peees b d .  The evidences of rotation 
were equally clear, and t.he rotation was from right tc~ left, all the trem 
on the right or advancing radius being blown eaatwsrde, while thoee on 
the left or retrograding radius were broken weatwards,-at Barakoer 
there were signs of a great indraught from the north, similar to t h d  
which occurred to the east of the Philkana a t  Dacca. Thie indraught 
passed over the house of Babu Kali Prasenna Ohosh, manager of the 
Bhowal estates. The force of the tornado waa very glea*, and the loss 
of life would have been muoh gmnter, if it had not d e d e d  s mmparativelp 
open track of country for ita mnree. I n  some of the villegee over whiah 
i t  pseeed, it made a clean sweep of everything, leaving only the raieed' 
platforme over whioh the house% had etood. The people apeak of men 
having been lifted into the air and daabed down on the grmnd. 
Twenty-one persona am mid to have been killed in this way in the  
rillage of Hashail. 

DACCA, 
23rd A p ' l ,  1888. 

The observer a t  the meteorological observatory a t  Dacca having 
reported that the Tornado had passed through the compound of the 
Telegraph Otiice, and this statement having appeared in the Meteorologi- 
cal Report for the meek ending tho 13th of April, I subsequently wrota 
to the officiating Meteorological Reporter aa foliows :- 

" In your short notice which was published last week in the Oazette, 
you surmise that the tornado passed through the telegraph componnd, but 
you will see from these maps that this was not so. The Telegraph OEce 
was well to the right of its track. The trees blown down there were affected 
by cyclonic blasts which circled round the real tornado, and a t  some di8- 
tsnce from it. You will see that there mere several snch blasts. One 
went between Beighton's honse and my own, breaking down a lot of trees, 
and carrying away the corner of the house occupied by Messrs. Edwards 
and Wilson. I t  was snch a blast that brought down the wall of the  
lunatic aeylnm, which was well away to the north of the tornado, which 
was a t  that time crossing the river. I think that the three police bar- 
rack8 a t  the Lalbagh were perhaps affected by a similar blast, only t h e y  
were much nearer the vortex than the other examples now given. It ie 
otherwise difficult to understand how only those three were affected. 
Some people wen think that the blowing down of the asylum wall is 
evidence that the vortex was somewhere there. But the damage near 
the asylum is trivial, and there is no sign of the track either to or from 
that point, and I am clear that i t  was not near it, and that my tracing ia 
practically corroct. On the opposite side of the river it went rather more 
inbnd than I have shown." 
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Foreign Societies who favour the Asiatic Society of Bengal with 
their publications are ;nformed that they may be sent either to the 
addreas of the Society a t  Calcutta, or to the Agents of the Society in 
Londtm, Jleiwre. Triibner & Co., 57 and 59, Lndgate Hill, London. 

Des Socik& Etran@res qni honorent la SocibtA Asiatiqne de Bengale 
de ser, publications, sont pri6es de lea envoyer on directament A I'adresse 
de 1% SociM, 57, Park Street, Calcutta, on aux Agents de la Socibtb A 
Londres, Messra Triibner et Cie, 57 and 59, Lndgate Hill. 

Ausliindische Gesellschaften welche die hiatische Gesellschaft 
Ton Bengalen mit ihren Publicationen beehren, sind hierdnrch emncht 
dieseltien entweder direct an die Adresse der Gesellschaft, 57, Park 
Street, Calcutta; oder an deren Agenten in London, Messm. Triibner 
& CO., 57 and 59, Lndgate Hill, senden zn wollen. 
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VI1.-Natural History ATotesfrom H. M.'s Indian Marine Survey Steamer 
'Investigator,' Commander ALFRED CARPENTER, R. N., D. 8. o., 
Commanding. No. 9. Further Notea on the Amphipoda of Itrdian 
Waters.-By G. M. GILEB, M. B., F. R. C. S., Surgeon-Naturalist to 
the Marine Survey. 

[Beoeived May 6th, 1887 ;-Bead February lat, 1888.1 

(With Plates V1.-XII.) 

How little the Amphipoda of the Bay of Bengal have been hitherto 
worked may be judged from the fact that every species I have as yet 
examined appears to be new to science. Indeed, with the single exoep 
tion of a fresh-water species, Bammancs floviatilis, which I met w ~ t h  
in a mountain lake (the Pandar) at  an elevation of 11,000 feet in  the  
Hindu-Kush range, and of the doubtful case of Amphithe indim, M.- 
Edw., described in the present paper, I have yet to find e described 
Indian form. 

The group having been thns hitherto negleoted in Indie, it appesrs 
a good plan to set about the description of the species aa they come to 
hand, more especially as, on account of their minuteneae and fragility, 
they are best examined in the liviug etate, e work which can only be 
carried out on hoardship. 

On this account the species are described provisionally in the order 
in whioh they oome to hand, the work of arranging them systematically 
being left to some future time when sufficient material shall have been 
oollected. I will now proceed to describe the species met with since my 
last contribution to this Journal. 

1. ANONYX AMAUBUB, n. sp., PI. VI., Fig. 1. 
Thia form 'is interesting on amount of its hnving, as far aa T oan 

make out, no traces whatever of eyes. I t  wee trawled a t  a depth of 
1300 fathoms off the Coast of Bnrmah in Lat. 16' 44' 45" N., Long. 95' 341' 
30" E. ; bottom temperature 86'. Although this station is over 40 miles 
from the neared shore, the bottom appears to consist largely of water- 
logged drift wood, and other shore material, amongst which waa a number 
of the fmiQ of a plant which, Dr. King of the Royal Botanical Qarden, 
Calcntte, informs me, are probably those of Barirrgtonia racamosa. The  
abundant albuminous material of the seed is still comparatively fresh 
and sound. On breaking open one of these, I found two specimens 
of our species; and another seed yielded a third specimen. All three 
are females and the egg-pouches of two contained ova. The nnimal is, 
for an amphipod, remarkably broad in proportion to its depth, the  
pleura beiug narrow, while the coxal plates are of considerable depth. 
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The legs are short and stout and the mouth-prh  exoeptionally 
strong, so ss to be eminently suited for digging its way into the hard 
albumen of the seeds on which i t  feeda It might a t  first sight appear 
strange that an inhabitant of so great a depth should feed on ench ex- 
clusively shore products. From the quantity of these needs and other 
driftage brought up in the trawl, it is, however, evident that, as long as 
the tides and cnmnta remain ae they now are, the animal aan never 
be a t  a loss for food. That i t  is really a bottom organism there 
a n  be no doubt, as, apart from its eyeless condition, its limba are 
ill-suited for swimming, and the driftage brought up in the trawl was 
too abnndant and of too varied a character to admit of any snapicion of 
ita having been picked up by the trawl on its upward or downward 
route. 

The species can, however, have but a very limited distribution, ~s 

mtnatiom in which abnndant and well-preserved food drifted from the 
shore is to be fonnd a t  such a considerable depth must be qnite excep- 
tional, and widely separated from each other, aa they can only be found 
in  the neighbourhood of great tidal rivers, and where such e n k r  the 
m a  in the neighbourhood of considerable depths. 

The animal is of an uniform ivory-white thronghout ; and the largest 
specimen is about 12 mm. in length. 

The head is m a l l  and short, rounded in front and broad behind a t  
ita junction with the thorax, where the ~ n i m a l  very nearly attains its 
maximum breadth. 

The segmenta of the thorax are long and snbeqnal, the middle 
members of the series, however, slightly exceeding the others in all di- 
mensiona 

The 6mt three abdominal segments are longer than any of the 
fho&a and of remarkable depth, the third being the largest. The 
remaining three segments diminish rapidly in size, and the telson is 
small, conical, and upturned. 

The antennu2e is short and stout, its total length being but one-fifth 
that of the body. I t  consists of rr peduncle of three joints, of which the 
fimt is long and cylindlical, and the remaining two, remarkably short, 

.form mnsiderably l e a  than half of the peduncle. The flagell~m consists 
of a long conical basal joint, forming quite half its length, and of five or 
eix short tapering jointe of the usual form. The secondary appendage 
coneista of two jointe, the first of which, thongh much thinner and cy- 
lindrical, exactly equals the first joint of the primary flagellum in 
length, while the second joint is small and short. 

The m & i a ~  is snbeqnal to the antennnle, but of slighter build. 
Ih  ia longer, consisting of three joints of nearly equal length, 
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which together nearly equal the peduncle of the antennule with the 
long first joint of its flagellnm in length. Ita remaining joints if pre- 
sent cannot be distinguished. The flagellum comista of six or seven 
short joints. 

The ynccthites are remarkably short, the mandibles being especially 
powerful and provided with e long jointed appendage. The maxilli- 
pedes are large and pediform, and are terminated by a globular joint pro- 
vided with a strong claw. 

The second of the thmacic appendages is very stoutly built, and ie 
terminated by a powerful subchela, the dactylopodite forming a powerful 
curved claw, and the propodite having its posterior border prolonged 
into a stout plate, which is curved downwards to oppose the dactylo- 
podite; this plate is armed with a number of tooth-like spines not 
shewn in the drawing. The third thoracic appendage, in general 
form, closely resembles the second, but i t  is slightly longer, and very 
much slighter, and differs also in the baaipodite being strengthened on 
its anterior border by a strong fiat plate. The fourth and fifth thoracic 
appendages are somewhat shorter than the two preceding, stontly made, 
and of the ordinary ambulatory type. The sixth, seventh, and eighth 
have their basipodites provided with large strengthening buttress-like 
plates ; all three are stontly bnilt, but, while the sixth is the shortest, 
the seventh is the longest of all the appendages. The eighth is inter- 
mediate in length, but has its distal Eve joiuta shorter even than thoee 
of the sixth, ita excess of length over the latter being due entirely to the 
greet size of the basipodite, which is nearly twice aa long ss that of 
any other appendage ; i t  has no strengthening plates on ita anterior 
border, but this is more than compensated for by the immense size of 
the posterior buttress. 

The first three abdominal appendages are of the usual swimming 
type, but are somewhat small in proportion to the bulk of the animal. 
The last three appendages are short and stout, and are each provided 
with a pair of short, subequal, styloid rami ; they diminish progressively 
in length and to a less extent in thickness, the lsst being rather shorter 
than its breadth ; all three are armed with a sories of short stout spines. 

The animal dSem from any of ita congeners enumerated in Spence 
Bate's Catalogue in the first joint of the flagellnm and of the appendage 
of the antennule being markedly longer than their successors ; in being 
eyeless; and in the exceptional development of the gnathopoda, which 
ere mnoh better formed even than in the closely allied Op's, a genus to 
which, if this character alone were taken into account, the species might 
be referred. The distinction, however, between Anonyx and Opis, resting 

it does on t h b  character alone, is of very doubtful generic value, and 
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I have preferred to clese the preeent form under Anonyr on sooount of 
ita more closely resembling in most other pointe the known epeoiee of 
that  genus than it does the hitherto described speciee of Opis. 

Since the date of the iesne of Spenoe Bate's Catalogue of the Am- 
phipods of the British Museum (1862), a considerable nnmber of species 
have been added to Anonys and a few to Opb, the descriptions of all of 
which are not d b l e  in India. From considerations of locality and 
depth, it is, however, highly improbeble that any of these corresponds to 
the  species now described. 

Sara (Archiv Math. Natnrv. (Chrietiania) 1881, p. 437) baa de- 
scribed an eyelese species of the genm (A. t y p h k p )  from 1710 fathoma in 
the Arctic EWE, but I have not been able to obtain acoaee to the paper. 
The temperature of the water a t  snch depths ae 1300 and 1710 fathoms in 
pretty constent all over the world, and deep-sea species have, aa a rule, 
a wide distribution, eo that i t  ie poseible that our forms may be the =me, 
Still it appeare extremely unlikely that the present specie0 would be 
able to obtain suitable food in snch regions, so that, provisionally a t  
any rate, I describe it ae new in the absenoe of any evidenoe to the 
contrary. 

Thie species wae dredged in 107 fathoms on the edge of the 
Swatch-of-no-Ground, a t  the head of the Bay of Bengal. A very large 
number of specimens were obtained in the maw of eoft mud brought UP 

in the dredge, which, with the exception of a few annelids, contained 
no &her living organisms. The mud contained a quantity of broken 
lamellibranchs and pteropod shelle, but none of thew appeared to have 
been recently inhabited. 

The nubfamily Ampeliscades contains the angle genus ; 
H ~ p l ~  wanting the character of having two paire of simple eyes, and 

being very doubtfully a member of thie subfamily. With the c h -  
brietics of Ampelirca, given by Spence Bate (Cat. Amphip. Crustecea, 
p. go), the present species entirely 8g1'008, but it differs from the five 
of the known species figured in that work in the slenderness of the 
body, and in the great length of the fifth thoracio appendage, and wants 
&o the vinous colonration which appears more or less to ~ h a - t e ~ ~ ~  
many of the species. Theee points, however, are hardly wfficient to be 
of generio value. 

The animal measures about 6 mm. in length and is of a fine ivoV 
white throughont, with the exception of the rings of dark brown pigment 
mroonding the eyes. 

The 7 ~ ~ 2  is of moderate aim, irregularly quadrate ; the portion carry- 
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ing the eyes and mtennnles projeoting forwards muoh beyond thtrt ' 

giving support to the anten-. In  length, it barely eqnale the h t  two 
thoracic segments together. 

The two pairs of eyes are of fair size and are p l d  olom to eaoh 
other on the produced upper part of the cephalon, the o n b r  pair being 
situated a little behind as well IM below the inner. 

The thorcwc consists of seven distinot segments inorea8i.S gradndly 
in length from before backwards, the last being the longest. It forme 
exactly half of the total length of the animal. Thefirst four ooxal 
plates are deep and vertical, while the laat three are narrow end much 
everted, giving a fictitious appearanoe of breadth to t h i ~  portion of the 
body when aeen from above. 

The first of the abdominal segments is aa long as the leet thoracio, 
but the seaond and third are considerably eho*, while the remaining 
three are very short, the fifth being not half the width of either the 
fourth or sixth, and with difficulty distinguishable from the former. 
The telaon forms s deeply cleft, semilunar plate, whioh appesre to be 
movably articulated to the sixth segment. 

The antenna and antennulee are long and alender, but unequal. 
The antennules, mnch the shorter, equal the first six thoracic segmente 
in length. The pednncle consists of a short spindle-shaped basal joint 
and 6wo slender distal articulations, of which the first is newly fonr 
times aa long aa the second, which is with difficulty distinguishable 
from the flagellum. This latter oonsiata of ten very slender articnlatione. 
The antenna, are 8s long as the body less the laat fonr abdominal segment.. 
The peduncle coneista of five joints, of which the firat two are very short, 
completely hidden behind the projecting anterior border of the cephalon. 
The third joint is long and thick and the fonrth and fifth very long 
and slender, BO that the flagellum forme mnch the shorter portion of the 
o r p n .  This latter is but little longer than that of the @ennde end son- 
aish of 14 or 16 slender somewhat shorter articulations. 

The gnathites are rather small and are more adapted for sifting and 
retaining finely divided material than for biting and ontting. The 
month is guarded in front by a blunt triangular plate, which appeera to 
be immovably connectmd with the anterior surface of the head. The 
mandiblee are provided with a four-jointed hirsute appendage and 
with two plates, of which one has a simple cutting edge of no p t  
power, perfectly emooth for its posterior half, but worn in front into 
a series of irregnlar dentations. The second plate hss a more complex 
structure. In front it is provided with two stout conical k t h ,  the 
more anterior being quite plain and smooth, while the poeterior, 
which is more slender and pointed, haa its posterior border minnte- 
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ly denteted. Behind theee two teeth cameo a plate immovably connected 
with that bearing them, but plaoed more to the dorm1 sepeot of the 
organ, and bearing six prooesres or etont hairs of peonliar form. h i n g  
fmm otont bases they a t  first beoome oonstricted and then expend into 
B lanceolate terminal plate the bordem of whioh are minutely dentated. 
I t  L diffionlt to determine what may be the fnnction of these peculiar 
organg unless it be to finely comminnte the mud from whiolr the 
d m a l  mparatee the nutritive pertiolea on whioh it. arobriets. The 
first maxillre present no pointa of particular intereet, consisting of the 
arnsl pair of himutely edged platee. The eeoond maxillse are oome- 
what peculiar, their inner border being armed with a eerie8 of peon- 
liarly formed flattened hairs shaped like smell lanoeolate leafleha. The 
m i l l i p e d e  ere four-jointed, pediform, and clawed, and are provided 
with a peir of elongated flattened inner plate4 both these and the main 
portion of the organ being extremely hirsute. 

The eeoond and third thoracia appndager are but little modified 
from the plain ambulatory type, presenting only a tendenoy to the 
wbohelate plan of oonstruction, the daotylns being long and emooth, 
m d  the propodite being bnt little dilated ; the only speoialisation for 
graeping being the proviaion of a series of stont dentate hairs on ita 
posterior border, not unlike those on the mandibles. Both these pail* 
of appendages are eesentially alike, but the third is considerably the 
longer and is even lees specinlised than the seoond, the propodite being 
barely dilated, and the daotylns, of very moderate strength. The fourth 
m d  6Eth appendages are quite of the nsual ambulatory type, and 
d ike  in general plan, but, while the tirst is the elightest and shortest 
of all the appendape except the seoond, the fourth L the longest 
and  tont teat, slightly exceetling the thorax in length. The sixth and 
meventh are of moderate length, the sixth having its distal articula- 
tions exceptionally stout, while thoae of the seventh are exaeptionally 
alight, both have their baaipodites strengthened by anterior and poe- 
tarior bnttrees-like plates ; the eighth has the besipodite very stont and 
is etwngthened behind only by an extremely broad plate, its breadth 
being one and a half timee its length. The eighth appendage is short 
and its remaining erticnlatione are in general form like those of the 
seventh. 

The firet three abhmimal appendagee are of the nsnal swimming 
type, but are more freely h i s h e d  with haim than is neually the w e .  
They diminish regularly in size from before baokwards. The leet three 
ere b h o n s  and styloid, armed only with a few short spinee on their 
protopodih. The mmi are somewhat flattened and have a bold hollow 
enme on their inner bodem bewt with minuto dentations (Fig. 10.). 



226 0. M. Uiles-Notm on the Arnphipoda of Indian Water#. [No. 3, 

The animal ditfere from A. gaimardii, A. ingens, A. be l lha ,  A. 
ZimicoZa, and A. japoniea, the speoiea figured by Spence Bate (loo. cit.), 
in the p a t  length of the fifth thoracic appendage; from A. p e l a g k  
in the antennee being shorter, in ita colour being white instead of pale 
yellow, end in presenting no blotches of red pigment on the cephalon ; 
from A. ~~lcrocephuka in the eyes being larger, and the upper and 
lower paire equally distinct, in none of the segmenta being carinate, i n  
colonr, and in size ; from A. tenuicmis, A. lmigata, and A. carinato 
in wanting the posterior dorsal carina. 

A.NAToMY.-T~~ v i e d  organs of Allvpelisca are axrenged in a manner 
somewhat exceptional amongst the Arnphipoda. Being anxious to 
examine the minute structure of these and to make on& whether both 
pairs of eyes were alike or of Weren t  strnctnre, I made several sets 
of serial aections in the various axes of the animal. From an examina- 
tion of these, the following pointa were made out, which, without pre- 
tending to be a complete account of the minute anatomy of the animal, 
it may be well to record. 

Orgcxtw of Vision.-The two paire of eyes are identical in stmoturn, 
but qnite distinct from eaah other, and belong to a high type of the 
simple invertebrate eye. The portion of the chitinone coat of the head 
which forma the " cornea " is but slightly more convex than the gene& 
cnrve of the part. Imbedded in this is a rnfractile body of a slightly 
flattened spherical form, consisting of a delicate sac containing a'strno- 
tnreless gelatinous material. 

The sac is quite distinct from the oavity in which it is contained, 
and is capable of dislocation from ite hollow bed. I n  sections where this 
hee happened the contained material may be seen oozing from the 
shrunken sac, and forming a drop very similar in appearance to the myelin 
drops that form in the course of a medullated vertebrate nerve. The 
lens, thus formed, rests on a concave surface formed.of the epidermic 
Leyer of the head, which here oonsista of soft rounded cells, granular 
and easily stained in spirit specimens, but doubtless qnite transprent in 
life. Surrounding the lens, and forming a sort of iris, is a ring of these 
epithelial cells, deeply impregnated with a deep brown pigment. 

Behind this epithelial l a p r  comes the retina. This consista of 
three distinct layera. Immediately beneath the epithelial layer is a 
layer of oylindriad bodies, nucleated and deeply pigmented, and con- 
tinuone with the bases of these (so that each appears to have ita con- 
tinuation in the next layer) is a layer of tapering rode, which divide at 
their deeper extremity into two or more slender fibres. Between them 
two layere there is doubtloss an organic conneation, eaoh oylinder 
fitting acourately on to ita corresponding rod, bnt that the continuity is 
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not absolute is evidenced by the exietenoe of a distinct line free from grn- 
nnles a t  their point of jnnction, and by the circumstance that rough 
handling has a tendency to separate the layers a t  this point. The rods, 
like the cylinders, are nucleated, f,he nuclei lying not all in the same p h e ,  
bnt exhibiting a tendency to alternation. These rods contain bnt few 
granules and, as already mentioned, divide below into a number of fibrea, 
each of which is oontinnons with a cell of the third and last layer. Thie 
last layer consiata of spindle-shaped cells strongly granular and dis- 
tinctly nucleated. They are prolonged a t  their snper6cial extremities 
into fibres, which are continnone with the branches of the rode of the 
second layer, and their deep extremities split up into a number of fine 
fibres, which can, in favonrable cases, be made ont to inosculate with 
fibres kning from the ganglionic mess supplying the eye. 

With euoh refmotile arrangements, the outer surface being but 
little curved, the entire work of refraction mnst be performed by the 
lenticular bag of hiqhly refringent fluid, and the rays, passing through 
the transparent epidermic layer, mnst be brought to a foone on the 
deeply pigmented anterior extremities of the front layer of rods of the 
retina. . The lens is probably a modified cnticnlar structure. I t  must 
be acknowledged that so specialized a structure ae this is of a higher 
type than the very ill-developed compound eyes whioh are oommonly 
met with amongst the Qmnrcrridia. 

Nervous System.-The ventral nerve cord is large and well deve- 
lo@ I n  the thoracio region, the paired ganglia are placed so olose to 
each other 8e to nearly blend, the transveiwe commissnrea presenting 
~can?e any constriction. In  the abdominal region these commissuree 
are eomewhat longer. The longitudinal commissnres between the seoond 
thoracic and the maxillipedal ganglia are longer than nsml and diverge 
outwards, the latter pair being placed fnlly the width of the cesophapa 
apert. From theae spring the long commissnres of the mophageel collar, 
which in front join with two long, cord-like chains of ceus which lie on 
each side below the anterior prolongation of the peculiar gizzard to be 
described below. This ganglionic cord, curving upwards, blends with 
the main mass of the snpra-wophageal ganglion, which fills up nmrly 
the entire space of the head between the gizzard and its anterior 
wall. From the periphery of this mass project eight rounded processes, 
the centree of the two pairs of eyes and of the two pairs ef antenna re* 
pectively. Those of the eyes lie almost in contact with the baserr of the 

spindle cells and &tinct fibrous connections can be made out 
between them and the retina. From the long cord-like horns that run 
bacP: from the main brain mass to the oesophageal commissnre, branches 
may be traced to the gnathiteaand to the pen-gland.  Each of the great 

30 



228 G .  M. Giles-Notes on tire Amphipoda of Indian Waters. P o .  3, 

ganglion masses, the ventral ganglia included, is surrounded more or leee 
mmpletely by a layer of small round oells that have all the histological 
characteristics of lencocytes. From an examination of certain fignree 
illustrative of current researches in the group, I am inclined to think 
that these have been, in some cases, mistaken for nervone elernenta and 
doscribed ae portions of the ganglion system. They are, however, simple 
granular rounded oella with small indistinct nuclei, both cell substanoe 
and nuclei greedily absorbing all dye stuffs. Theee oells are quite 
without tails or other protoplasmic oonnections, and appear to be pecked 
in  the interoellular lymph tissues surrounding the ganglia rather than 
embedded in any intercellular material. They are oertainly mesoblae- 
tio and probably are plasrnic cells whoee function i t  ie to snbeerve the 
rapid nutritive changes going on within the ganglionio system. 

Xuscu2ar System.-This, in one species, is but feebly developed, the 
sestions contrasting strongly with those of species of more aotive habita, 
such as inhabit the eurfaoe. I n  the head a number of radially pleoed 
bands suspend the gizlsrd, those in the middle line above being the 
most strongly marked. A strong band runs between the anterior par6 
of the nuder surface of the gizzard obliquely downwards aud backwartie 
to the antero-inferior corner of the " siEtiug " stomach. The body mu& 
cles are especially feeble, the best developed being the great extensors of 
the segments, which attain a development aomewhat superior to the 
other body muscles. 'Ttie &at obliquely vertical bands whiuh take up 
so large a share of the eegmental space in most crustaceans are scarcely 
developed a t  all in the thoracic segments and but feebly w, for even the 
f ~ s t  three abdominal segmente, which eamlly have these mnaclee of 
immense size for keeping up the constant vibrations of the three anterior 
abdomir~al appendages. Living, however, ae this species doea, imbedded 
in tolerably thick mud, it can have but few opportunities for putting 
this movement in, action, the want of a free current throngh ita bmnchid 
plates being met in another way. The mnscle~ of the thoraoio appeu. 
dages and of the last three abdominal appendages are oorrespondingly 
weak, the greater part of the space within the articulations being taken 
up with aggregations of plaamio oella like those already described 
as surrounding the ganglionic centrea 

Digestive Syetem.-The gmthites, already described, work beneath 
a vaulted space formed by the sterna of the cephalio and maxillipedal 
segments. From the middle of this vault a funnel-shaped pharpnx lea& 
into a very narrow aesophagoe of some length, whioh opens into a large 
cavity which appeam to function aa a gizzard. T h i  o a ~ t y  i nearly 
rounded in transverse seotion, but slightly flattened from above d o n -  
wards, especially behind, the width of the lumen being about one qaarter 
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the depth of the head and more than a third of iti breadth. I n  length, it 
eonsid~rably exceeds half the length of the head, the aesophagus opening 
into it rather in front of the middle of its length. It is lined through- 
out with chitine, and presente sundry toothed plates and haire which 
subserve the trituration of food. Of these plates and hairs, the follow- 
ing are the most remarkable: from the anterior wall of the cavity, 
on either side of the middle line, projects a strong flattened plate 
somewhat narrowed a t  ita origin from the wall of the cavity and 
expanded a t  its border, which latter is armcd with a double row of 
etrong teeth, very like those on the triturating plate of the man- 
dible; the upper mke of these teeth are short, strong, and some- 
what lanceolate in form, while the lower r a n h  are longer, thinner, 
and of more uniform thickness, and interdigitate with a series of 
similar long weak teeth placed on a second pair of plates situated on the 
anterior portion of the ventral wall of the organ (Plate 11, fig. 3.). 
Lastly, the middle part of the dorsal wall of the organ is denesly 
clothed with long thin flexible hairs. From the vicinity of the posterior 
end of the ventral wall, rather nearer the posterior end of .the organ 
,than to the point of entry of the aesophagus, a funnel-shaped depression 
I d  to a very short channel, which admits the food to a second chitin- 
Jned cavity, which I have already alluded to aa the " sifting stomach." 
Seen in transveree section this latter cavity has a cordate outline; a 
strong chitinous ridge, with a very broad base, projecting upwards into 
.its lumen from ita ventral wall, and reaching upwards nearly to the 
level of the d o d  wall of the organ, thus dividing the greater part of 
the length of the cavity into two nearly distinct spaces. In  front and 
behind, thie ridge sinks down rapidly to the level of the ventral wall of 
.the cavity. Each of the two main spaces into which the viscus is thna 
cut off is further subdivided by a very delicate chitinous plate which 
-projects upwards and inwards nearly ae high as the main median ridge. 
Them plates, the median ridge, and the walls of the viscus are alike 
clothed with closely set, short, and stiff, but very fine, hairs, so that the 
entire organ must form a most efficient sieve by which all particles that 
.have not been sufficiently comminuted in the gizzard are kept from 
entering the mid-gut. The "sifting stomach" opens behind by a 
c o ~ t r i d e d  channel into the mid-gut. The mid-gut is of considerable 
dimensions, and is perfectly straight and of nearly uniform diameter 
-throughout, it opens by a narrow anus on the under surface of the 
sixth abdominal segment close to the telson. In  its anterior portion t.he 
-endothelial coat is two celle in thickness and the mesoblagtic layer 
.of perceptible thicknees. I n  the hinder part of the canal, however, 
t h e  endothelimn i s  reduced to a single row of cells and the meeo- 
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blastic layer ia so thin as to be scarcely perceptible. It is a simple 
rounded channel withont foldings or complications of any sort. The 
large ~ i z e  of the canal is no donbt connected with the bulky nature 
of the food in proportion to its contained nutriment. In all but one 
of the specimens cut the intestinal canal was full and its contents 
simply mud, exactly similar to that clinging to the outside of the 
animal, which appears to live by swallowing the mud withont any parti- 
cular selection, trusting to the elaborate arrangements of its digestive 
appamtus to separate and utilize any particles that may poesess a, nutri- 
tive value. 

Glandular System.-This in our ~pecies pOSS~~eS but a feeble deve- 
lopment. Situated below the main mass of the supra-cesophageal ganglion 
is  the green gland, consisting of a mass of somewhat elongated cells en, 
closed in a distinct capsule. The situation of its duct could not be made 
out. The liver lies behind the gizzard and immediately underneath the 
anterior end of the doreal vessel. It is of small size, and does not com- 
pletely sheath the mid-gut, being placed almost entirely above and at 
the sides. Certain glandular cells can also be made out within the 
basip0dit.e~ of certain of the thoracic appendages, notably of the fifth, 
but the position of their ducts could not be discovered with certainty, 
although I am inclined to think that the opening is in the propodite, 
near its articulation with the dactylopodite. 

Vascular System.-The dorsal vessel is a tube of considerable size 
occupying the greater part of the space between the great extensor 
muscles of the segments above and the intestinal canal below; and i 
slightly constricted at  the pointe of jnnction of segments. Of large 
size in the thoracic region, i t  tapers off, in front and behind, and 
ia lost. Beyond the constrictions, already mentioned, no signs of valvee 
oould be made out. It appears to open by minute, oblique slits into the 
general lymph spaces surrounding it. In  histological structure i t  con- 
sists of an inner layer of fiat, polygonal epichelioid cells, covered by a 
layer of flattened nucleated fibres disposed in a regular s p i d  round the 
tube, the ostioles communicating with the lymph space consisting d 
interstices between the thus obliquely placed fibres (Pl. 11, Fig. 3). 
The general body cavity is divided into lateral halves by a delicab 
vertical septum connecting the dorsal veasel with the body wall s h v e  
and with the intestinal canal below, and each half is further subdivided 
by a horizontal septum running from plenron to plenron above the genera- 
tive gland tubes to the side of the intestine. 

&gans of Respiration.-The branchis of our species attain an ex- 
ceptional degree of complexity. There are five pairs, which are at- 
tached to the coxopodite of each of the thoracic appendages except t b  
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&at and last. Each gill plate consists of a flattened lamina of wnsider- 
able length,the longest being nearly 8s long as twice the depth of the body. 
From each face of this primary lamina, spring secondary laminm ar- 
ranged in regular alternation on either side to the nnmber of 20 or 30 
on each face. These secondary laminm are of considerable area, the depth 
of the largest being quite half the length of an  average thoracic segment. 
Gills of so complicated a ~trncture as this are rare amongst the Amphi- 
pods, and their presence in our species is no doubt connected with i ts 
mode of life. Burrowing as i t  does in thick mud, its anterior abdominal 
appendages cannot be kept in the usual rapid vibration which in most 
epecies maintains a free current of water through the subthoracio 
hollow. Such a current being nuobtainable, the difficulty is met by the 
great increase of available gd1 surface secured by the complex branchial 
s h c t u m  already described. 

Organs of Reproduction.-Although a very large number of speci- 
mens was obtained, all appear to belong to the female sex, all presenting 
the eeme external characteristice, and all the specimens that were dis- 
sected having the same form of generative gland. Apparently the 
animals were not breeding a t  the time of the haul, as, although the 
ovaries of most of those sectionized contained young ova, none carried 
eggs beneath the thorax. The ovaries consist of a simple tube bent on 
itself and occnpying nearly the entire length of the thorax, so that a 
typical section exhibits four tnbw cut acroes and disposed in a semicircle 
below the alimentary canal ; of these the outer pair appear to be the 
glandular and the inner, the duct portions of the organs. Such ova as 
were met with in this latter portion of the tube were enveloped in s 
voluminons ovoid coating of albuminons material. The flexure of the 
ovarian tube takes place a t  the anterior end of the thorax, so that its 
blind commencement is in the most posterior portion of the region. I n  
one series of sections, the organ presents a suspicious resemblance t~ 

sperm-producing gland, in other respects difEering in no way from the 
mnal type, while no ova could be made ont in any portion of the eerie8 
of mtione. It may be that this ia a male specimen, but, if thie bg 
the awe, the organe of both sexes closely resemble each other, even 
to the detail of the double tube bent on itself. 

3. & ~ I ~ B O D E U T O P U ~  LIEQNB, n. Sp., P1. VII., Figa 1-4. 
The species described below wee taken in the surface net in  the 

turbid water (about 6 fathoms) of the Megna Shoals. 
The animal, which ia 44 mm. long, is  of a dirty white colonr, 

and the intestinal canal often shews through the body ss a greenish 
streak. 
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The haad is small and somewhat excavated below, the antennae 
originating a good deal behind the antennulee. There ie no rostrum, 
and the single small black rounded eye is placed on a prominent angle 
situated between the antennules and antenns. 

The thorax forms a little more than half of the entire body length; 
and is long and slender, the segmenta (saving the h t ,  which i a  shorter) 
being snbeqnal. The coxal p l a h  are smell and narrow, the anterior 
ones being so short as not to overlap in all positions of the animal ; that  
of the third is the deepest, while the last three are extremely narrow. 

The abdomen is small and, like the thorax, narrow, its first three seg- 
ments being about the same size and depth as the immediately preoeding- 
thoracic eegmenta with their coxae. The laet three segmenta am small 
and nearly cylindrical, and the short teleon is armed above with s pair 
of peculiar conical protnberances ' bearing a single strong bristle. The 
laat three segments aLo have their posterior borders furnished, in the 
middle line, with a few short s t 8  hairs. 

The antennules and antenna are stout, approaching the pediform, e a v  
cially in the case of the latter. They are snbeqnal in length, the anten- 
nnles being a little the longer, equalling the length of the thorax leaa ite 
laat uegment. The peduncle of the antennules forms nearly two-thirds of 
the entire length of the organs and ia very stont. It consista of three jointa, 
of which the first ia the stoutest, but is illtermediate in length between the 
two remaining joints, the second joiut being much the longest and form- 
ing nearly half the peduncle, while the laat joint ia the shortest and 
slenderest. All three joints are moderately hirsute, especially along 
their inferior borders. The appendage of the antennnle is nni-articulate; 
and so small as to be very easily overlooked, indeed, i t  is of so delicate a 
chamter  that i t  will be found to be wanting in a large proportion of 
specimens. The flagellum proper is verJT slender and oonsbta of 10 to 14 
short artiouli armed with extremely short hairs. 

The peduncle of the antenna is both abeolntely and relatively much 
longer and stouter than that of the antennnles. It is five-jointed, the first 
fwo jointa being short, but very stout, the laat two very long and sub- 
equal to each other and to the long middle joint of the pedunole of the 
antennule, and the third joint abont half the length of the two distd 
pieces. All its jointa are moderately hirsute especially on the inferior 
borders, and the last joint is additionally armed on the sides with 
a number of stont tooth-like spines. The flagellum is very short, 
forming not a quarter of the entire length of the organs, and consists of 
10 or 12 very short, feebly w e d  articnli. 

The guathitee and the digestive apparatus generally present a strong 
general resemblance to those of Ampelisca lepta, already described. Ttlc 
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mandibles are of even more complex structure, their cutting and tritnra- 
ting plates being alike doubled. Eaoh pair of platea is immovably con- 
nected together, the two cnt,ters having simple toothlese chisel edges 
a i d  closely resembling each other in general form, while the t r i tu ra t i~~g  
platee are very peculiar, the more superficial plate being smaller than 
the deeper and armed with short, stont, conical teeth, the most anterior 
being blunt and considerably longer than the rest, and the deeper tritn- 
rating p l a h  even more complex. Moet anteriorly oomes a vertically 
arranged row of three stout, bluntly oonioel teeth placed, i t  will be ob- 
served, a t  right angles to the main row of triturating processes. Behind 
this row comes a peouliar stont tooth with a trenchant bifid apex, and, 
behind thie again, a number of long stont spines of no g m t  strength. 
The mandibular appendage is of exoeptionally great proportional aim, 
being ab~olntely considerably longer than the pediform ramw of the 
maxilliped, and may often be mado out projecting forwards between 
the roots of the antennnles and antennm. The palp haa four joints, 
of which the first is very short, while the remaining three are snbeqnal 
and long. The la& joint ends in a dense brush of long thin hairs, bub 
the remainder of the organ is nearly smooth. 

The digestive organs, as far as they were examined, closely resemble 
those of Ampelka lepta, the chitinous stomaoh being subdivided into two 
cavities, and cloeely resembling that of Ampelisca in the arrangement of 
its armsturn. There is the same pair of strongly armed plates at  the 
anterior extremity of the organ, and it is further notable that, as in 
Ampelisca, the spines of these plates resemble in form those on the pos- 
terior portion of the triturating mandibular plate ; being simple pointed 
rods, in both cases, in the present species; and lancet-headed spines 
in both situations in Ampelieco. The " sifting " stomach appears to be 
of identical construction in both species. 

The second and third thoracic apfwndagea, or gnathopoda, present 
considerable sexual differences. In the male, the 1st gnathopod, though 
of but  medium length, is immensely stout, being nearly as thick rn the 
body of the animal. I t  is furnished with a well-developed and very 
powerful doable eubchelq the dactylus, which is strong and a little vari; 
oose, but otherwise unarmed, being opposible to the nearly quadrangular, 
very short, and hi~snte propodite and the latter again to the prolonged 
postero-inferior angle of the immensely dilated oarpopodite. The 
articulation between this latter and the meropodite is very oblique, 
being placed mnch more on the anterior than on the inferior ~ s p e c t  of the 
articnlns. The remaining jointa, t h ~ u g h  very short, present nothing 
remarkable. The eecond gnathopod in the male is short, slender, and 
imperfktly subekelate, the dactylus being barely opposible to the dilated, 
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but not prolonged, propodite. &I in ita the articulation 
between the carpus and merns is extremely oblique. 

In the female, the gnathopode are both mnch smaller, the first, 
though larger, being not disproportionately 80 to the eecond. The 
subchelse of both pairs are single and very rudimentary, that of the 
first being barely opposible and the grip secured only by a few weak 
spines on the propodite, while the second pair differ but little from a n  
ordinary ambulatory appendage. The carpo-meropoditel articulation 
of the first is oblique, bnt in the second gnrtthopod i t  ie of the 0rdi-r~ 

t~ pea 
In the young male, the 1st gmthopoda are comparatively small, bnt 

can still be distinguished from those of the female by the presence of 
the distally prolonged spine of the propodite. 

The 4th and 5th thoracic appendages have rather long and falcifornl 
dactylopodites, but are otherwise of the usual ambnlatory type ; the fifth 
is the longer of the two, being as long as the last four thoracic segmenta 
and subequal to the sixth appendage, while the fourth, which is snbeqnal 
to the third, is a t  least one-fifth shorter. The sixth, seventh, and eighth 
thoracic appendages resemble each other in general form, but increaee 
in  dimensions, eepecially in length, from before backwards, the increase 
being mainly in the great proportionate length of their distal articnli, 
the length of their brtsi- and ischiopodites dser ing in mnch smaller pro- 
portion, so that, while the sizth does not exceed the fifth in length, the 
eeventh appendage is as long es the entire thorax, and the eighth lo.qer 
than the seventh by the length of the animal's head. Their h i p o d i t . .  
w e  much compressed, but not distinctly bnttressed. 

The first three abdominal appendages are large and powerful snd 
well armed with hairs, and the lwt  three, short and cylindrical with 
styloid rami, both protopodites and rami being armed with a number of 
ehort stont spines. When extended, they all three reach abont the Bsme 
level and their rami are subequal, the protopodite of the laat pair being 
extremely short. 

The animal wes found in considerable numbers to all appearance 
ewimming freely in the water; there ww, however, abundant drift wood 
which may have served as its hiding place, and the little creatures when 
under observation showed a very strong tendency to teke advantage of 
each opportunities of concealment. 

It is possible that those taken had been washed from their hold by 
the strength of the ourrent, which often reaches a speed of 4 i  knots on 
the Megna Flate. Still, I cannot say that I actually detected a specimen 
burrowing a shelter for iteelf in any case that came under my obser- 
vation. 
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The posterior appendages are, however, admimbly adapted for cling- 
ing to any chance protection that might be met with. 

The male is provided with five pdrs of simple branchial lamince 
attached to each thoracio appendage between the third and seventh in- 
clusive. In  the female, the gravid egg pouch renders i t  difficult to make 
oat the exmt number of these lami-, but I am inclined to think that 
it is the same as in the male. 

Onr species differs from M. gryllotalpa in the muoh groater propor- 
tionate size of the 8th thoracic appendage; from M. websterii in the 
larger size of the seventh appendage and in the body of the l a t b r  being 
mnch stouter; from M. anonurlwr and M. teitub in the appendage of 
the snperior antenna being uni- instead of multi- articulate ; from M .  
versiculatus in the posterior thoracic appendages being longer in that 
species, and in the peculiar form of the anterior thoirtcio appendage8 of 
aersiculatus; from M. longipes in the antennules and antennm being 
snbeqnal in our species, while in the former the anbnnule is much 
longer than the antenna ; from M. lnacronyx in the three posterior sea- 
menta of the pleon being armed with spines ; from M grandimaxu 
in the antennnles and anteunm being nearly of equd length and in the 
form of the last pair of abdominal appendages, which in our species have 
the peduncle mnch shorter than, instead of snbequ~l to, the rami ; from 
M. atastralia, M. tenuipes, and M. chelifer, in the flagellum of the 
antennnles being shorter instead of longer than the peduncle ; and from 
M. wwrtoni in this same point (which appears to characterize all the 
Australian members of the genus), and in the form of the first guathopod 
of the male; M. muculatus (Thompson, Am. N. 4, ( 5 ) ,  IV, p. 33, from 
Dnnedin, New Zealand), agrees with the other Australasian forms in  
possessing a very long antennule, the appendage of which is multi- 
articulate, and differs further from our species in the comparative short- 
ness of the 7th thoracic appendage. 

4. MONOCULODE~ MEGAPLEON, n. Ep., P1. VII., Fig. 12. 

This species was taken a t  the surface in the drift net in rathdr tur- 
bid water on the banks off Chittagong. 

Only a single (probably male) specimen was obtained, so 
that I om unable to furnish any details as to its more minub 
amtomy. The animal is 3.2 mm. long, of a dirty white colour, 
and the intestinal canal shews through the carapace as a greenish 
streak. 

The h a d  is very small, and is produced in front into a peculiar, 
down-tnmed hooked rostrum, very minutely serrated along its posterior 
boder. The anterior half of the upper s ~ l . f ~ c ,  aud a portion of the 

3 1 
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sides, are occupied by the eyes, which blend in the middle line so sa to 
appear to be a single organ. 

The thorax is small, formilig only a third of the whole body length. 
The segments increme gradually iu length from before backwarde, the  
last being nearly double the length of the first, and are of very moderate 
depth. The coxal plates, however, are very deep, nearly equalling, ae 
a general rule, the depth of their correspondi~lg segments. The laat 
coxal plate is the only marked exception to this rule, being only half the 
depth of the corresponding segment and little more than half the depth 
of that immediately preceding it. 

The abdonten is very large, forming more than half of the total body 
length, the first three segments alone exceeding the thorax in length, 
while the remaining three are as long as the first four thonrcic segmente. 
The first three segments are of great depth, while the last three are 
~ t ~ t h e r  narrow. The t e h  is simple and laminar. 

The antennule is slightly longer than the thorax. It ia moderately 
hirsnte, the dietinction between pednncle and flagellum ie very ill- 
~unrked, the first joint alone of the former markedly exceeding the snc- 
ceeding articulatious in size. The 5gellnm consists of 10 or 12 short 
joints. 

The antennce are slightly longer, exceeding the antennulea by the 
length of an avorage thoracic segment. The peduncle forms a good deal 
less than half its length, is moderately hirsute, and consists of five 
joints, of which the first three are very short and the lest two long and 
stoutor than any part of the pednncle of the antennule. The flagellum 
is very smooth, its hairs being extremely fiue and short, and consists of 
about forty very short joints, the lines between the component articuli 
being very iudistinct. 

With the exception of the maxilliped, which is small, hirsute, and 
clawed, nothing could be made out of the gnothites, which are very small 
and almost cornpletoly hidden by the sides of the head. 

Tho second and third thoracic alvpedmpz are long and slender, the 
third being a little the longer end stouter, nearly equalling the cam- 
bined head and thorax in length. They closely resemble each other 
and shew well the peculiar form charactoristic of the genus in 
having the postem-inferior angle of the carpopodite prolonged into 

spine opposible to the propodite and long enongh to meet the 
dactylopodite. This spine in the second thoracic appendage pro- 
jects a little behind the propodite, while in the third the pro- 
~ d i t e  elightly exceeds the spine. The fourth and fifth are the 
ehortest of the thoracic appendages ; they are snbeqnal and moderately 
shnt ,  and closclj rcscmblc each other, both Lciug very hilsnto and termi- 
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nated by a brash of hair= so dense as to hide their dactylopodites, which, 
if present, must be very small. The sixth and seventh are stout, and alike 
in general form, having their meropodites considerably expanded. They 
are articulated quite to the edge of the coxm and their basipoditcs, 
though strong, are without buttress plates. The seventh in considerably 
the longer, the sixth being only as long as the head and the first four 
thoracic segments, while the seventh is as long as the b e d  and thorax 
save its last segment. The eighth is unfortunately partially wanting on 
both sides in my one specimen, but is evidently much the largest and 
longest of the appendrrges, the basi-, ischio-, and meropodites, which re- 
main, being very considerably larger than those of any other appendage ; 
the besipodib ia strengthened by buttress-like platee both in front and 
behind. 

The fir& three abdominal ctppendagsa are of the usual type, but are 
exceptionally powerful. The last three are rather long and thin, the 
fourth being longest, and the sixth the shortest, t,he fifth, however, pro- 
jecting rather beyond the other two, when all three are extended. They 
are almost withont hairs or spines, such as are present being very fine 
and short, and have their protopodites cylindrical and their rami, of 
which each has a pair, of etyloid form. 

Our species difEers from M. carinatus in wanting the dorsal kcols 
and in both gnathopoda being of typical form ; from N, stimpso~aii in 
the much larger proportional size of the abdomen; and from bL. rle~)rtsus 
in the last two coxm being of fair size, certainly not very small, in the 
eyes being black and not vermillion-colonred, and in the greater size of 
the abdomen. 

CONCHOLESTES, gen. nov. 

The following species is a most singular one in ita habits. I t  belongs 
cerkinly to the subfamily Ornophiidea of the family Oorophiidm, but I can 
find no genus, either in Spence Bate's Catalogue of the British Museum 
Amphipoda, or amongst the numerous new genera that have been estab- 
lished in the family since the date of that publication, that, by any mo. 
aerate extension, can be made to include so peculiar a species, d- 
thou& it certainly approaches most nearly to Corophium. 

It w a ~  obtained by dredging in 7 fathoms, on a sandy bottom, off 
the " Seven Pagodas," on the Madras ~ o ~ f .  Amongst the catoh were a 
number of epecimens of Dentalim hteum, some living, a few empty, 
and more containing B small paprus.  On examining the latter, 1 was 
surprised to find that two specimens were inhabited by a tubicolous 
ampGpod *Gch had made its home in the shell, lilling it with a mix- 
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ture of silken secretion with fine sandy particles ; this inner tube being 
quite distinct and coherent when separated from the shell by dissolving 
the latter in dilute hydrochloric acid. 

Thongh quitc lively, it wrts evident that the animal must be quits 
confined to the bottom, as i t  was evidently incapable of lifting its heavy 
house, but crawled about the bottom of the jar by means of it,s powerful 
antennm. Of the two specimens, one was a female, and i t  is notice- 
able that the eggs she carried were enclosed in no proper egg-pouch, 
but were retained under the thorax only by narrow plates frillgod with 
long hairs, which, though of equal morphological value, differ markedly 
from the nsual broad plates. 

So far as I am aware, the circumstance of an nmphipod making use 
ef a deserted shell as a tube has not been previously observed, aud I 
have based the proposed generic name on this circnmstsnce. 

Animal long and slender, with the abdamen composed of six 
distinct but very small segments; antennule moderately large, flagel- 
late, but without appendage ; antennm very large and pediform inser- 
ted barely behind the antennnles ; 3rd thoracic appendage with a well- 
developed subchula considerably larger than the weakly subchelm of 
2nd thoracic appendage ; 7th and 8th thoracic appendages short, with 
the carpopodital articulation peculiarly modified, the joint being placed 
obliquely on the anterior and outer face of the articulus, and the distal 
end of the carpopodite rounded, and covered with short closely sot 
recurred hooklets ; 8th thoracic appendage ambulatory ; 4th abdominal 
appendage biramous, 6th blunt, rounded, without rami, nearly hidden 
beneath the squamous'telson. 

5. CONCIIOLESTER DENTALII, n. sp., P1. VII, Figs. 7-11. 

The head, seen laterally, forms a truncated pyramid with the base 
forwards, the small eye being situated on a small angular process be- 
tween the antennule and antenna, but no marked recess is formed for 
the reception of the latt,er appendage. The carapace projecta forwards 
a little in the middle line between the antennae in the form of two pro- 
cesses, forming a sort of bifid rostmm. 

The thoraz ie very large, being a little more than twice as long as 
the combined head and abdomen. The len@h of the segments ie 
somewhat irregular, the first being the shortest, the 2nd, 5th, and 
6th subequal aud longest, and the remaining segments of inter- 
mediate length. Tho first segment has the additional peculiarity of 
being prolonged into a sort of rostrum, armed with a tuft of haira, 
which overlaps the back of the head. The coxal plates are small, 
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and quite distinct from each other, the first four forming conical 
processes directed obliquely forwards and dow~iwards from their cor- 
responding pleura, and the hiuder three being longer, but very narrow, 
plates. 

The first three abdominal segments are subequal, nearly cylindrical, 
and are a little shorter than the first thoracic segment; tho last three 
are very diminutive, and the telson short, squimous, and somilonar. 

The antennule is stont, less than half as long as the body. Its pe- 
duncle forms three-fourths of the length of the organ, and consists of 
three joints, subeqnal in length, but diminishing progressively in stout- 
ness, and the flagellnm consists of five stont longish articuli. Both 
pednncle and flagellum are armed with a large number of long stiff hairs, 
and the flagellum is, in addition, provided below with a series of flexible 
flattened hairs quite different from the others. The antenna is pedi- 
form and mnch the largest of all the appendages, being very stont and 
nearly as long as the entire thorax. Almost the entire length of the 
organ is formed by the pednncle, the flagellum being represented by a 
singlo short, stont joint terminated by a pair of strong claws. The 
first and lset pedunculary articnli are snbequal and rather short, the 
second ali t t le longer than these, and the third and fourth subcqual 
and very long, forming together two-thirds of the length of the organ, 
which is profusely armed with long, stiff hairs. 

The gnathites, as far as they could he examined, present no pointe 
of peculiar interest, the mandibles being of simple form and palpate, 
and the maxillipeds small and nngniculate. 

The firat of the gnuthopods is but feebly subchelste, no palm being 
developed to the propodite ; such grasping power as it may have being 
furnished by a number of fine serrations on the dactylopodite and some 
stiffish hairs on the protopodite. The appendage is as long as the pedun- 
cle of the  superior antenn~e; the second gnathopod, though but little 
longer, is mnch stouter and has the protopodite mnch dilated, the palm, 
though rather oblique, being strongly armed with three formidable 
teeth, and the dactylopodite being strongly serrated. The dactylopodite 
also presents the following additional peculiarities : first, i t  is armed 
in its anterior border with one or two hairs, a most exceptional circum- 
stance, and, secondly, i t  is really trifid when seen from above, as, from a 
point about half way along its length, a powerful secondary tooth pro- 
jech obliquely on either side; these latter being bnt little exceeded 
by the main central tooth either in length or stoutness. As in the 1st 
gnethop~d, the carpo-propodital articulation is rather obliqne. 

The next two thoracic appendages (4th and 6th) are short, being 
o n l ~  as loug se the two &st joints of the peduncles of the anten- 
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nules. They are mainly remarkable for the stoutness of their articnli 
and the length and straightnem of their dactylopodites. The 6th 
and 7th thoracic appendagea are of very peculiar structure, and 
have already been shortly described in the generic diagnosis. They 
are similar in general form, but the 6th is somewhat the larger, ita 
excess of length being gained mainly in the basipodite: Each ape- 
podite forms a stont cylinder, armed a t  its point with a short, stont 
spine, and densely clothed at  its apex and outer aspect with short stont 
recurved hooks. The propodite is articulated a little below the 
middle of the outer and anterior aapect of the carpopodite, and the 
dactylopodite forms a small, but mnch curved hook. The 8th thoracic 
appendage differs considerably from any of the other appendages, and 
is more of the normal type. Subequal to the seoond gnathopod 
in length, it is the slenderest of all the appendages, t h e k i p o d i t e  
alone being of any size, and even this considerably tapered distally. 
A11 the thoracic appendages are somewhat himute. 

The first three abdominal appendagea, though of the nsual type, 
are very small and mnch broader than long. The fourth ie the larg- 
est of them all, its peduncle being stout and armed with a few stout 
epines, and its rami, which are equally stont, about half the length 
of the peduncle and armed with a number of stif£ slightly curved 
spines. The articulations of the rami of this appendage with ita 

are strong and of hinge type ; and watching the animal 
whilealive, I was impressed with the idea that the organ could be, aud 
probably is, employed by the animal as a forceps for holding on to ita 
house. Of the fifth abdominal appendage I have been unable to obtain 
a satisfactory view. It is small and its peduncle is very short, though of 
considerable breadth. The ramus appears to be single and rounded, 
and has its end beset with recurved hooks, similar to those on the car- 
popodites of the 6th and 7th thoracic appeudages. The last abdominal 
appendage is short aud blunt aud haa no ramus, its end being armed 
with a few spines, some of which show a tendency to hooking. 

6. AMPHITHOE INDICA, M.-Edw., PI. X., Bigs. 1-7. 
This very beautifully ornamented species was obtained in the drift 

net, in the middle of the Bey of Bongal, on a voyage from Chittagong to 
Madras. Although so far from land, there waa a certaiu amouut of 
flotsom and jetsom to be met with on the surface, and it was in the in- 
terstices of such pieces that the little animal had ite home. It builds no 
regular tube, but c o n ~ t ~ ~ n o t s  an irregular sort of shelter for itself by 
glueing together tiny morsels of driftage, ekeing out ita materials; 
from the appearance of eome of the irregular masses resulting from its 
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architeckural efforta, I am inclined to believe, with pellots of its own ex- 
creta, as observed in certsin kindred species by F. S. Smith (Nntwre, 
1W0, p. 595). To this queer home i t  clings most tenaciously, and I should 
certainly have overlooked it altogether had not my sssistant, in lifting 
some of the morsels of dhbris, with the view of cleaning the catch, acci- 
dentally demoliehed a homestead and evicted one of the tenantry ; when 
a closer examination resulted in the discovery of a considerable nnrnbcr 
of specimens. 

The animal is about 5 mm. long, and is very beautifully colonred. 
The ground colonr ia a rich deep purple, fading to nearly a burnt-sienna 
tint towards the dorsal line, the coxal plates being darkest and free from 
paler markings. The whole of the head and thorax ia mottled with 
patches of the brightest golden yellow, which forms a broad, bnt 
eomewhat irregular, band along the middle of the back, and k further 
dispoeed in irregular patches over the pleura of the somites. The basi- 
podites of the thoracic appondages are of the deepest purple, but on 
their distal articnli the colour fades to a paler shade of the aame tint. 

The head haa an irregularly pentagonal outline, its anterior bor- 
der being peculiarly vertical and straight, and without any rostrum. 
It nearly equals in length the first two thomic segments; its depth 
ia but Little lese. The eye, which is colonred the brightest scarlet, is of 
medium size and placed a t  the antero-inferior angle of the head. 

The thorcu is large, forming fivr+ninths of the entire body length. 
Its segments are stout, and as deop as they are long, and do not differ 
markedly from each other in length, but the 3rd, 4th, 5th, and 6th are 
subequal, and about 4 longer than the two first and the lmt segments. 
The five anterior coxal plates are deeper than the corresponding 
segments, and the 5th has the additional peculiarity of being compo~ed 
of two lobes, of which theanterior ie as deep aa, or deeper than, the cox= 
in front of it, while the posterior lobe is very narrow ~tnd corresponds 
in form and depth to the very small coxre of the 6th and 7th segments 
behind it. 

The a b h n  is small, forming bnt little more than Qrd of the 
entire body length. Its first, second, and fourth segments are sub- 
eqnal i n  length to the first two thoracic segments, while the third is 
wbeqnal to a median thoracic, and the last two are very short, the pen- 
ultimate segment being the shortest of all. In depth, the 1st abdominal 
~ a m e n t  orrly equals the last thoracic segment and its coxm, the 2nd and 
3rd are  somewh~t  deeper, and the last three segments very narrow. 
The telem is small, laminar, somewhat upturned, and of e roundedly 
conical outline. The last three segments are armod with a fow hairs 
along tho middle line. 
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The antennule is a little more than a third of the body length, 
reaching back to nearly the end of the 4th thoiacic segment. I ts 
peduncle is moderately stout and forms more than half the length 
of the organ. Of its three articuli, the first is the longest and stoutest, 
the second, nearly aa large, and the third, very small, is dotted 
along its inferior border with a number of long fine hairs, but, with 
the exception of a few short fine hairs, is naked above. The flagellnm 
tapers gradually, and is formed of 13-14 short joints, each of which is 
distally armed with a few short stiffish hairs. 

The antenna exactly equals the antennnle in length, but is much 
stouter and subpediform. The peduncle forms qths of the entire 
length of the appendage; its first three joints are very stout, but in 
length together only equal the 4th, which is snbequai to the 5th. The 
proximal segments are pretty liberally clothed with long hairs, and the 
last with hairs shorter and almost spinons. The flagellnm consists of 
9-11 very ~ h o r t  joints, each of which is armed distally with a circlet of 
short stiff hairs. 

The gnathites are rather small and inconspicuons, but the mandible, 
which is provided with a small appendage, is of remarkable complexity, 
its triturating portion being subdivided into three distinct, but immovably 
connected, plates, each armed with dentations of progressively increasing 
severity. The deepest of these three plabs is armed, in addition, with 
a number of compound sifting haira. 

The maxillaa and maxillipeds are small, but quite of the usual type. 
The second and third thoracic appendages (gtrathopodu) are small 
and rather weakly snbchelate. The palm of the propodite of the 1st 
gnathopod is fairly marked, but has ite angle round and not produced 
into an oppnsible ramus, while that of the 2nd griathopod haa the palm 
even less pronounced, being retracted and excavated ; both have a pair 
of stoat spines near the angle between which the dactylopodite closes. 
In both, the dactylopodites are feebly serrate, and the carpo-meropodital 
articulations, obliqne. The fourth and fifth thoracic appendages are 
subequal in length to the gnathopoda; both are somewhat slighter 
and quite of the usual ambulatory type. The sixth, seventh, and 
eighth thoracic appendages resemble each other closely in general 
plan, but differ greatly in length, the sixth being subequal to the 
appendages in front of it and a little more tb ,n  i t h  the body length, 
while the seventh is fully a third, and the eighth, a sixth, longer 
than the seventh. A11 three have the basipodites strengthened by 
buttress plates, those of the sixth being placed in front ae well as be- 
hind the cylindrical portion of the articulus, while, in the 7th and 8th, 
the buttrcscl is placed entirely behind. The bmipditcs certainly do 
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"taper " distally (aa described by Milne-Edwards, Nat. Hist. des Crns- 
tach, vol. iii, p. 31), but not so markedly aa to make i t  a promir~ent 
characteristic. A11 three appendages shew also a peculiarity of the pro- 
podites, which are armed a$ the distal end of their anterior borders with 
a pair of stont blunt spines including between them a rounded depres- 
rsion, and giving one the impression of t*heir being especially suited to 
snbaerve the guiding of a thread. All the thoracio appendages, except 
the first and laat, appear to carry gill plates in both sexes. 

The three anterior abdominal appendages are large and well de- 
veloped, but are quite of the usual type. The 4th and 5th abdominal 
appendages are stont, the peduncle of the 5th being considerably the 
shorter. Their rami .are subequal and styloid and are armed with 
stout short spines, some of which, near the ends of the rami, shew a 
tendency to become recurved. The peduncles also are ~ r m e d  with 
a few similar spines. The last appendage is peculiar. I ts  pednncle is 
very short and broad m d  armed only with a single spine a t  the end 
of i ts  inner border. Ita rami differ greatly, tho inner ramus .being 
very h u t  and nearly spherical and armed only wit.h a single short 
Bpine and a few hairs, while the outer is laminar and qnite smooth, 
and has ite inner border developed into a peculiar double hook. 

I think it is more than probable that this speaios is identical with 
A. id&, Milne-Edwards (loc. cit.), more especially as my specimens . 
agree in the moat p~.ominent peculiarity which the species possesses, 
namely, the shortnem and equality of the antennae. Mihe-Edwards' 
speciea was taken on the other side of the peninsula, but, as it is 
thoroughly pelagic, it is probably fonnd on both sides. His description 
is, however, so utterly inadequate that i t  would be impossible to pro- 
nounce on the point without seeing the actual specimens. He does 
not sppear to have fignred the species, and S. Bates' figure (Cat. Amph. 
Cruet. British Bduaenm, pl. xlii, fig. 11), which is stated to have been 
drswn from the type in the Mnseum of the Jardin des Plantes, is ao 
small and indistinct that it is impossible to draw any certain conclusions 
from it. As far aa they go, figure and description incline me to believe 
that  this is the same species, but in any w e  a more complete figure 
and deecription were a desideratum. 

7. ATYLUB com~s, u. sp., PI. X., Figs. 8-10. 
The  main point of interest connected with the present species is its 

close superficial resemblance to, ctnd its companionship with, Amphithoe 
indica. Several specimens were taken with the latter species, already 
described ; but it was not until after repeated examinations that I waa 
able to easure myself that the dSerences were not of a sexual value 

32 
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only. This was a t  laat negatived by the discovery of e g g - b r i n g  
females belonging to both species. 

The colonration of the two species is closely similar (although the 
Atylus has, if  anything, a larger share of the bright yellow maculi on a 
brown pnrpltt ground that characterize both species) that I think that 
there can be little doubt that we have to do with a case of mimicry, in 
which case there can be little doubt that i t  is the Atylus who gains the 
advantage, as the Amphithoeis mnch the stouter and stronger species, and 
possesses the added advantage of being able to construct itself a home 
which makes pursuit almost futile. Whether or not the Atylus avails 
itself of deserted Amphithoe nests, I am unable to say, aa the resemblance 
is so close that, until I had the whole catch under the microscope, I did 
not suspect that I had to do with more than a single species. I am in- 
clined to think, however, that snch Gust be the case, as all my brightly 
coloured specimens mere certainly turned out of hiding plaoes of sorts, 
and so think that the probable advantage that is gained by the mimicry 
is the facility of appropriating empty nests without being discovered aa 
a feeble interloper by the much better armed Amphithoe. It seems poe- 
sible too that snch a habit may be more or less a generic characteristia 
of Atylus, aa Liljeborg (Oefvere. Vetensk. Akad. Forhandl. p. 8, 
185'2) had already noticed a curione resemblance between AmpAithoij 
tmuicorstia and Atylus o o v m u s ,  though there is no note aa to their 
habits. 

The species, although a slenderer animal, is about the same length 
(5 mm.) as Amphithoe indim, and has the yellow msculi somewhat 
larger and more regularly distributed than in that species. 

The hsad is proportionally larger and deeper, being nearly cylindri- 
cal and innch deeper than long. At its antero-inferior angle ie carried a 
black-pigmented compound eye much longer than the scarlet eye of the 
Amphithoe. The cephalic shield is angnlated in the middle line in front, 
but can hardly be mid to be rostwte. 

The thoraar is small, forming considerably leas than half the body 
length and not mnch exceeding the abdomen in that respect. I t  ie mnch 
compressed, ite segments being a good deal deeper than long, and its 
~osterior segments are, if anything, shorter than those in front. The 
coxal plates are narrow, the anterior four being not more than half the  
depth of their corresponding segments and the three posterior not much 
more than a third the depth of the anterior coxm. . 

The abdome?t is large and deep, its three anterior segments being sa 
long ae li thoracio segments ; the fourth segment is also of consider- 
able size, equalling in length an average thoracic segment, and the laat 
two segments are very small. The telson ia composed of two, qoite 
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distinct, oval leaflets, regularly articulated to the posterior border of 
the last segment, and capable of free motion like an appendage. I t  is 
possible that this power of thne erecting the telson may serve as a 
substitute for the uropodd hooks of the associated Amphithoe, enabling 
the animal to hang on to the nest it haa appropriated in much the aame 
way that species does by the latter means. 

The antercnuk and antenna, are subequal and short, being hardly 
more than a, third of the body length, reaching back as far as the back 
of t h e  third thoracic segment. 

The antennuleu have the peduncle considerably shorter than the 
fbgellum, the fimt joint being long and stont, the second rather more 
than half the length of the fimt, and the third joint so small as to be 
almost indistingnishable from the flagellar articuli, which latter are 
14-16 in  number, short, and, like the peduncle, but feebly armed with 
a few fine hairs. 

The first joint of the peduncle of the antenna is hidden behind the 
projecting anterior border of the head and the next two are very short 
and stont, while the remaining two pieces are long and slender and 
subeqnal to each other and to the fiagellum, which latter consists of 
8-10 short artjculi. Both pednncle and bgellnm are somewhat more 
strongly armed than the corresponding park of the a~tennnles. 

The gnathitee are large and strong. The mandibles are simple in 
construction, the biting plates having a straight, unserrated cutting 
edge, while the triturating plate consists of a single row of simple blunt 
teeth arranged in a vertical series with a tuft of compound, sifting 
bristles behind them. They are provided with a long four-jointed 
appendage. The firat maxilla has the inner lamella strongly toothed 
and almost mandibnliform, and the second maxilla hae the outer ramue 
but little flattened, and almost palp-shaped. 

The gnathopoda (2nd and 3rd thoracic appendages) are of similar 
form, with weak subchels, the protopodite being simply dilated and not 
produced into a distinct palm, but the anterior of the two is consider- 
ably t h e  smallar, its length only equalling that of the head and first 
two thoracic segments, while the posterior is longer by the length of an 
additional thoracic segment. The fourth and fifth thoracic appendeges 
are of t h e  wnel ambulatory type, but differ in length, the fourth being 
snbeqnal b the second gnathopod, while the fifth, the shortest of all 
the thorscic appendages, i~ not quite as long as the first gnathopod. 
The remaining three thoracic appendages closely resemble each other 
in form, ell having, as in the Amphithoe, dilated basipodites taper- 
h lg  below, and their remaining articuli long and slender. They differ, 

however, somewhat in length, the seventh, the longeet of all the thoracio 



246 G. M. Giles-Notes olr the Amphipoda of Indian Wafm. [No. 3, 

appendages, being as long as the head and first five thoracic segments, 
while the eighth is a t d e  shorter, and the sixth is only subequal to the 
second gnathopod. 

The three anterior abdominal appendages are of the usual type and 
are strong and well developed. The last three appendages are strong, 
with the inner ramus slightly shorter than the outer, both ramiLbeing 
armed with stoutish spinoue hairs. The three paira of rami are 
subequal, but the peduncles differ a good-deal in size, that of the fifth 
being only half, and that of the sixth only a quarter, the-length of the 
peduncle of the fourth. 

Our species diffem from the hitherto described membem of the 
genus as below : from A. gibboewr, A. binpiprosus, A.  sooammsrdumii, 
A. villosue, A. carinatus, A. cerallinucr, A. hwltyanue, A. spa'n~licau&, 
and A. unnpresdtul, in having no dorsal c a r i w  or spinea; from A. 
wenulatus and A. auetrinus in having the antennae snbeqnal, end not 
differing considerably in length as in those species ; from A. vulgaris 
and A. capensis in the antennm being considerably shorter ; end from 
A. inmis, A. simplaz, and A. jb8iccrudu in the last three thoracio 
appendages not being snbeqnal, but differing a good deal in length. 

8. UROTEOE BUBER, n. ap., P1. XI. 
This form was extremely common in the snrfaae net takings on the  

banks of Chittagong, and was w i l y  distinguished from the other o w -  
isms comprised in the mtoh by its bright briok red colour. Ita length 
ie about3 mm. 

Its head ia small and somewhat olive-shaped ; the large eyes being 
placed rather high up on its lateral a8peat. 

The t k a r  is of moderato size, forming rather lees than half of the 
body length, excluding the head. It is depressed rather than com- 
pressed and its mgments increase in siw regularly from before back- 
wards. The coxsl plates are deep, e v c l l l y  the first four ; owing to 
their extreme transparency it was difficult to make out the posterior 
ones clearly, but they appeared to be as in the figure, the 5th not being 
markedly small, as indicated in the generio diagnosis; this, however, 
is also the case in 77. elegans (Sp. Bate). 

The abdomen is large, forming nearly half of the entire My 
length, its 3rd segment being the lnrgest and alone as long m the head, 
while the 5th is the shortest of all. 

The antennule is small, its peduncle is three-jointed and as long 
the head, and its basal joint is armed dorsally with a number of plumose 
compound hairs. The fhgellnm is very small, 4-jointed, m d  ib ap- 
pendage even amaller and made up of two very slender articllli. 
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The antennu is much larger than the antennole, its pedunole alone 
equalling in length the entire organ, while, with ita long flagellum, 
it slightly exoeeda the animal in length. The peduncle appealus to be 
%jointed from the blending of ite first three pieces into one, on which 
the orifice of the green-gland forms a small tubercle about half along 
ita length. The f3agellum is very long, slender, and smooth. 

The gnathites are small and feebly armed, the mandible, which 
is provided with a long Sjointed appendage, armed with a number of 
long stiff s e h ,  being provided with a small cutting, and two very small 
triturating, lamella, and the maxilla and maxillipeds exceptionally 
small and feeble. 

The second and third thoracic appendages are small and slender, 
imperfectly subchelate and extremely hirsute. The 4th and 5th, also 
very hirsute, are otherwise of the usual ambulatory type, but are even 
~ h o l h r  than the gnathopoda. The 6th has a very pecnliar form. Ite 
baaipodite, short and stout, is expanded below to articulate with the 
much expanded iachiopodite, half way down which is a row of formi- 
dable spines ; both i t  and the meropodite are provided with peonliar 
lamelliform processes on. their posterior borders, from the posterior 
border of which, and from the inferior border of the proceee of the 
latter, spring a number of very long bipennate componnd hairs. The 
inferior border of the propodite is similarly provided, but to a lese 
extent. The lower borders of all the articuli are armed with a row of short 
stont spines. The 7th is the largest of all the appendages, and, though, 
in general form, i t  resembles the ordinary ambulatory appendage, i t  
too is decorated, along the posterior border of the basipodite and mero- 
podite, with long compound hairs of the eame character as those on 
the aixth thoracic appendage. The 8th, somewhat smaller than the 
7th, resembles this latter in general form, but is more feebly armed. 

The three anterior a b h i n a l  appendages are large and powerful, 
and their paddles are armed with compound, plumose hairs, like those 
of the posterior thoracic appendages, in place of the usual simple cirrhi. 
The fourth is large and smooth with its rami unequal, the inner being 
somewhat the smaller. The 6fth resembles the fourth, but is conaider- 
ably smaller. The sixth is the largest of all, end, like the anterior 
appendages, ie armed with long plumose componnd hairs. Its protopo- 
dite, though short, is very stout, and its large rami are nearly equal, the 
onter only slightly exceeding the inner in length. The telson is sqnami- 
form and completely double. 

In the female there is a large egg-pouch, which appears to be s u p  
plemented by the long fringe of feathery ha.irs from the posterior thoracic 
appendages, for in several w e s  I noticod very advanced ova entangled. 
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A series of tramverse sectione shewed the stomach to be very eimple 
and scarcely a t  all armed. It was also evident that the diet of the  
animal consists mainly of minute marine a lgs  and diatoms. The pecu- 
liar fin-like form essnmed by the sixth abdominal appendage no doubt 
subserves the almost purely surface eristence which the creature appears 
to lead. 

9. ~EDIOEBUB PULICIFOR?dI8, n. sp., PI. VII, Figs. 5 & 6,?. 
Although not in all points agreeing with the definition of CEdicerw 

as restricted in Spence Bato'a Catalogue, the present species aorresponda 
sufficently well to the genus as extended by Kossmann (Zool. Reis. ii, 
p. 130,1880), who combines under Oedakw the genera Kroyera, M O I U X : ~  
lo&, and WestwoodilLa, as well as Dana's original CWicerue. 

Our species resembles most nearly CY. cequimanuu, Koeemann, 
from the Red Sea (loc. cit.). From this, however, it differs in the pro- 
portions of the body, the thorax in Kossmann'e species being relatively 
much larger, exceeding considerably in length the first three segments 
of the abdomen, while the reverse is the caae in the species to be pre- 
sently described. 

Female specimen, carrying ova, dredged in Megna shoals, 5 fathoms. 
Length, about 2 mm. Colonr, dirty white. 

Head quadrate produced into a somewhat acute rostrum, which is 
fringed below with fine hairs ; excluding the rostrum, it is ae long as  
the first three thoracic segmente. Eyse plaoed laterally, very small, so 
that they might well be overlooked. 

Thorm small, forming less than a third of entire body length, the 
segments of about uniform depth, but increasing regularly in length 
from before backwards. Coxal p la te  small, of almost nniform depth. 

Abdomen large; the first three segments alone oonsiderably ex- 
ceeding the thorax in length ; fourth segment narrowed in front so cur 
to move freely beneath the much excavated posterior part of the third : 
fifth and sixth segments very small. Telson squamiform, entire. 

A11 the appendages are remarkable for their extreme hirsuteness, 
their distal parts especially being so thickly clothed with long fine hairs 
that their outline is very difficult to trace. 

Antennulea short, equalling the f i ~ s t  five thoracic segments in length ; 
the peduncle f o r m  rather more than a third of their entire length. 

Antance long, peduncle consisting of three short basal, and two 
longer distal, joints ; fhgellurn slender, multiarticnlate, not very hirsute ; 
the entire organ nearly ee long ss the thorax and abdomen together. 

Maxillipedes large and pediform. The seaond of the thwack ap 
pendrryea, as long as the thorax, slender, weakly subohelate, the palm 
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being ill-developed and the dactylopodite smooth and unarmed. The 
carpopodite, however, ia prolonged into a styliform process opposible to 
the propodite. Third thorecic appendage closely resembles the second, 
but has the propodite rather shorter and broader. In both these a p  
pendages the inferior border of the propodite is armed with a number of 
peonliar nncinate hairs. The fourth, fifth, sixth, and seventh thoracio 
appendages are about the same length as the gnathopoda, the fifth and 
sixth being slightly the longer, the seventh shorter than the rest, all 
closely resemble each other and are so thickly covered with hairs that 
their dsctylopodites can only with difficulty be made out among the 
dense brush springing from the end of the propodite. Tbe eighth 
differs much from all the preceding thoracio appendages, being very 
nearly as long as the entire body of the animal. Its three p r o s i u l  
joints are stout and armed with short, sharp spines, while the remaining 
articulations are filiform and clothed with long thin haire. 

The first three abdominal a e g e s  are of the usual type, but are 
very large, the protopodites being exceptionally long and the rami broad 
and well armed The last three pairs are all biramons and styliform. 

ELSIA, gen. nov. 
For the following species I can find no genus into which it will a t  

all well fit. The family Platyscelidas, to which i t  undoubtedly belonge, 
haa been divided by Professor Clans (Arb. Zool. Inet. Wien. 2, 1879) 
into two groups, into the second of which--characterized by the body 
being more or less compressed and extended, by the abdomen being long 
and not easily flexible on to the ventral aspect of the thorax, and by long 
and narrow coxal plates,-our species falls without any difficulty. Clam 
divides thia group into three subfamilies, the Pronoih, Lycceidre, and 
Oeycephalida~. Of these three, the sewnd corresponds best to the present 
@es, and is thne characterized by Clans, " Body generally shaped as in 
Hype& : abdomen can be half flexed on thorax : coxal plates of 6 and 7 
thoracic appendages triangular ; 8th thoracic appendage feeble. In the 
female the body is more compressed than in the male and the hinder 
sntennm usually aborted." Clam enumerates the following genera as 
belonging to this snbfemily, Thamyriu, Lyma, Simwhynchurr, Pseuhlyma, 
Paralyuea, and LyccBopeis. The present speoies corresponds to none 
of these, although it approaches most nearly to Peeudolyccm. E'rom this, 
however, i t  differs in the following points. 

a. The parts near the mouth are not " produced into a' sort of snout." 
/3. Eyes large, but do not cover the whole extent of head. 

y. Gnathopode not simple end claw-shaped, bnt complexly snb- 
chelate. 
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These differencee are so considerable that I feel constrained to PC+ 
pose for i t  a new genus, characterized as below. 

Anten7tt~le.g short, hidden by the cephalon. Antenm obsolete (in the 
female). Second and third thmacic appendagss small, snbeqnal, sub- 
chelate, the palm of their forceps formed by the prolonged posterior 
inferior angle of the carpopodite ; sixth and seventh paire larger than 
the rest : hindermost pair very small, the basopodite alone well deve- 
loped, while the distal joints are very small and ill-defined. Fourth and 
fifth segments of pleon fused together. 

10. ELBIA INDICA, n. sp., P1. VI.,:Figs. 2 4 ,  0 .  
A single specimen (female) waa taken in the surface net in Bombay 

Harbour. 
Total length about 4 mm. 
Oolour deep sepia-brown throughout, without epots or blotches. 
Head ovate, prolonged in front into a sort of proboscis, the  

lower enrface of which is hollowed out;  a t  the back of its lateral 
faoea are the large oomponnd eyes. 

Thorax much compressed forming nearly half of the entire body 
length. Coxal plates not markedly differing in depth, the fourth and 
fifth being somewhat the deepest, while those in front of and behind 
these gradually diminish. The last three segments axe snbeqnal and 
larger than the rest, the first especially being very narrow. 

Abdomen broader and less compressed than the thorax and as long 
as the last four segments of the latter. The first three segments sub- 
equal and larger than any of those preceding them. The fourth and 
fifth blended together, not half 8s long aa the third, and the sixth 
very small. 

The antennubs are very short, consisting of a peduncle formed of 
three short, but stout, joints and a rudimentary flagellum consisting of 
two pieces, of which the first is tumid and pear-shaped, and the seoond 
slender and digitiform. The last joint of the peduncle and the first 
flagellar articulation are furnished with e few short soft heirs. 

Antenna obsolete. 
The gnathites generally, including the maxillipedes, appear emall 

and ill-developed. 
The second end third t h a c i c  appendages ere small and subeqnal, 

the hinder being but a trifle the larger, neither approaching the head in 
length. They closely resemble each other, having a oomplex unarmed 
subchela formed by the prolongation of the antero-inferior angle of the 
carpopodite opposed to the somewhat dilated propodite, and the dacty- 
lopodite being small and claw-shaped. The fourth and 6fth pair are 
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wbeqd,  simple, and slender, and as long as the fimt five thoracio 
eegrnents ; the posterior border of their propodites are weakly denticu- 
lated. The sixth and aeventh pair closely resemble each other, but 
the sixth is somewhat the larger, being as long as the entire abdomen. 
Their basipodites are short and broad and the anterior border of their 
propodites is markedly denticulated. The eighth is much emaller, and 
more than half its length is formed by the broad and fairly stout 
basipodite, the remaining articulations being very m a l l  and scarcely 
definable from eaoh other. In all the thoraoio appendages the dacty- 
lopodite is extremely minute. Simple branohial sacs are attaohed to 
the  5th, 6th, and 7th thoracic appendages. 

The h t  three abdorninul appendogee are stout, their protopodites 
being especially long, while their rami are short and but ill-provided 
with marginal hairs. ' The last three pairs are stout with styliform 
rarni ; all three reach to an equal length beyond the posterior extremity 
of the abdomen. 

11. CAPRELLA XADBASANA, n. sp., P1. XII, Figs. 1 & 2, d 9. 

!L'hree specimens of this form, two males and one female, were taken 
in the drift net lowered nearly to the bottom in 6-9 fathoms off the 
" Seven Pagodas " Madras, and afterwards in a similar depth in Palk's 
8tmit.a. 

The animal (with the exception of the eye, which ia of a deep pur- 
ple tint) is of a dirty white colour thronghout, and ia very small, the 
males measuring only 3 and the females only 4 mm. in length ; and in 
general outline resembles C. linea&s, although its nearest ally is probably 
C. geometrica. The body is quite smooth without tubercles or epines, 
t h e  7md is rounded and unprovided with any rostrum, and presents a 
eomewhet pear-shaped outline when viewed laterally, being deeper than 
long. 

The fimt segments of the thmm are very long and slender in both 
eexes, the first being M long as the head and united to it hy a visible, but 
apparently immovable, suture. The second is as long as the head and 
the first segment together, and the third, fourth, and fifth progressively 
longer, the last forming #the of the entire length of the animal. The 
sixth segment ia nearly as long rrs the second, and the seventh very 
short. 

The rudimentary abdomen is represented only by two or three very 
indistinct rings, and no rudiments of its appendaxem can be made out 
with the exception of e, short projection armed with a small articulm 
(or hair 3) from the penultimate ringlet. 

33 
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The antmade is mom than hrd as long as the  body, rssohing be& 
as far as the origin of the firat pair of branchiel mas. Bather more than 
half ite length is formed by the three-jointed peduncle, whose middle 
articulm ia much the longest, the third p i n t  being very short. It in 
nearly naked, being armed only with a very few fine, short hsirr The 
hgellnm consists of five joints, of which the first is muoh the longest, 
exceeding a good deal, in this respect, the last joint of the pednnole; 
each joint ie armed with a small hair on its distal extremity above, and 
with a pair of soft flattened haira below, the first ertionlos having two 
additional p in ,  of such hain, a t  equal distances along ite lower border 
indicating probably that the flagellum grows from ite baae by the intelc 
aalation of additional erticnli, m my second male specimen has thie 
joint longer than in that figured presenting an additional pair of hairg 
the laat being oppoeite a very indistinct line of division. 

The antenna i s  wmewhat shorter than the antennnle, being 
but Sthe the total length of the creature ; the peduncle ie five-jointed, 

' the first two joints being stout, but very short, while the third is but 
little longer and as slender as the last two articuli, which IUV very long 
and snbequal and together make np +rds of the entire length of t h e  
organ. The khgellum consists of two stout articuli, and, like the p s  
dnncle, ia armed, more eapeoially along ite inferior border, with etrong 
eimple hairs. 

The gmthitm appear to be of normal form, the mandibles being 
provided with a large palp, and the maxillipeds, small, bnt of pediform 
outline and clawed 

The second thoracic appendage ie small and takes its origin from the 
anterior border of the segment, close to the maxillipede. It ia 
only as long ae the third thorscic mgment and ia but feebly snb- 
&elate, the propodite being but little dilated. It has, however, eome 
amount of grasping power, BR the posterior border of the propodite ie 
armed with a ridge divided into peculiar sqnare-topped teeth, and the 
dactylopodite in provided with a number of stont tubercnlar spines. 
The third thoracio appendage is the longest and largest of the appen- 
dages, and, though no true palm is developed, is more strongly wb- 
chelate than its predecessor ; the propodibe being much dilated and 
-ed with a peculiar downwardly directed tooth about ita middle, and 
fnrther provided, a t  the proximal end of the same margin, beyond the  
reach of the opposition of the dactylopodite, with a strong tubercle armed 
with a stont spine exactly like those on the pmpodites of the posterior 
thoracic appendages by which the animal fixes ibelf. The $ h i d  
and fourth thoracic segments have no appendages except a pair of simple 
laminar gdl-eacs. The sixth pair of appendages is very weak, but little 
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longer tBen tbe eegment fmm which i t  springe, and quite of the mnal 
ambulatory type. The seventh and eighth p a h  are iarge and powerful 
m d  are need by the animal to anchor itself to any suitable object; they 
resemble each other closely in general form, but the eighth is mnoh the 
brger, the seventh being only ae long aa the let  and 3rd thoraoio seg- 
ments, while the eighth is aa long aa the 2nd, 3rd, and 4th thoraaic seg- 
mente together. Emh hlrs the baeipodite rather etont and the meropo- 
dite and carpopodite of very moderate size, the main part of the length 
of these appendegee being formed by the propodite and dactylopodite, 
which are of great size and strength ; the dactylopodite being stout and 
feloiform, and the propodite being provided a t  ite proximal extremity 
with a tubercle and spine like that already deeoribed ae eimiliarly 
mtnated on the 3rd thoracic appendage. By meana of the graep 
obtained between thie and the point of the dactylopodite, the enimal 
is able to attech itself to such comparatively smooth surfaces aa the 
interior of a leaden ring which formed the wells of the cell in which 
it waa confined. 

The female diffem from the male in the following poinix :- 
lat. She ie larger and proportionately stouter. 
2nd. 8he is provided with an egg-pouch attaohed to the 3rd and 

4th thonuh segments. This is large and deep ; the laminm of the 
3rd segment being directed downwards and backwards, and their 
posterior border overlapped by those springing from the 4th segment. 
During life these lamim ere kept in constant motion eo aa to produce a 
wntinnons current of water round the contained ova. 

3rd. No trace of the abdomen or ita appendages con be made out. 
Observing the living enimal, I was much struck with the activity of 

ite circnltion, which is much more aotive then in any other amphipod 
tM haa m e  under my notice, the lymph onrrent flowing as rapidly rre 
in the highost crabe. 

12. CAPRELLA PALKII: n. sp., P1. XII, Fig. 3. 

This species closely resembles the preceding, so much so that, a 
single immatnre female only having been obtained, I am in some doubt 
oe to whether or not it ia a dietinct species or merely a stage of 0. mad- 
roscnrcr. On the whole, however, I am inclined to think that i t  is speci- 
d d l y  distinct. 

The +men was dredged in 7 fathome in the mouth of Palk'a 
Straits, and was clinging to some Sargaasum weed. The ditIerences 
between the two ~pecies are as follows :- 

Ist. The let  thoracic eegment is proportionslly shorter. 
2nd The 3rd end 4th thomia segments are w b  armed with two 



2% O. M. Giles-Notes on the Amphipods of Indian Waterr. [No. 3, 

stout, forwardly directed, dorsal spinea, one mtnated about the middle of 
the segment, and the other a t  its hinder edge. 

3rd. There is more difference between the anten-, the superior 
pair being proportionslly larger. 

4th. The 2nd thoracic appendage haa its propodite better de- 
veloped. 

6th. The 3rd thoracic appendage is somewhat smaller. 

EXPLANATION OF THE PLATES. 

PLATE VI. 

Fig. 1. Anonym atnu-, x 12. The dottad line beneath the body mhms the 
outline of the brood-pouch. The ooral platee are reprenented as semitransparent, in 
order to shew the form of the parts beneath ; they are in point of fact, however, 
quite opaque. Pig. 2. Eleia indica, 9 ,  x 24. Fig. 8. Antennule, x 100. Fig. 4. 
One of the gnathopods, x 100. 

PLATE VII. 

Fig. 1. Microdautopue msgnce, 8,  x 11. Fig. 2. Gnathopode of female, x 11. 
Pig. 3. Mandible and its appendage, x 40. Fig. 4. Pediform ramna of the maril- 
liped, to shew its relative proportions to the mandibular palp, x 40. Fig. 6. 
Gdicsnu, pliciformis, x 19. Fig. 6. Terminal joint8 of gnsthopoda, x 60. 
Fig. 7. Concholestse dentulii, x 10. Fig. 8. Heed, neen from above, x 10. 
Fig. 9. Subchela of 2nd gnathopod, x 60. Fig. 10. Distal joints of 6th t h o 4 0  
8ppendnge, x 60. Fig. 11. Last three abdominal segments, x 40. Fig. 18. 
Monoculodes meg&eon, x 18. 

PLATE VIII. 

Fig. 1. Ampelisma lepta, x 20. Fig. 2. Last three abdominal negments and 
appendages, x 40. Fig. 8. The mandible end its appeudagee, x 40. Fig. 4. 
Sifting plate of mandible, x 200. Fig. 6. Cutting plate of mandible, x 800. 
Fig. 6. 1st maxilla, x 40. Fig. 7. 2nd maxilla and maxilliped, x 40. Fig. 8. 
One of the rami of 2nd maxilla, x 100. Pig. 9. Imperfeat nubchela of 2nd 
thomio appendage, x 100. Fig. 10. Earnun of one of posterior abdominal appen- 
dage~, x 100. 

PLATE IX. 

Wig. 1. Transverse seotion of head ( x 100) of A. lepta a t  the level of the 
upper pair of eyes; ( a )  chitinoun coat of animal, (b) lens, (c) lens of tbe 0th- 
side dislmted end shrunken with contained fluid oosing out, (d) epithelial layer 
of dermin deeply pigmented to form a aort of iris, (0 )  retina. Fig. 8. A portion 
of retina of preoeding, x 600 ; (a) deepest layer of npiudle-shaped bodies, 
( b )  middle layer of nucleated rods divided below into fibree inoecnlating Kith 
ends of the preceding layer, (c) deeply pigmented rods externel to middle 
layer, (d) epithelial layer of dermis. Fig. 8. Vertical longitudinal eection of 
head of A k p t a  x 100, cut 8 little to one ride of the middle line in the plme 
of the inner pair of eyea i ( a )  inner eye, (6) oerebd nervow maaa (the upper 
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of the two dotted linen from (1) pointr to the oentre of the inner eye, the lower 
to that of the inferior antenna; between them in seen a smaller projeation, th.k 
of the external eye), (c) anterior portion of cemphagenl nervom oollu, (d) the 
green-gland, (e) the oavity of the mouth, ( f )  oarity of the gisaard, ( 9 )  sitting 
stomsob, (h) the liver, (k) anterior part of dorsal wssel, (m. m.)  mannes of ple~mio 
oells snrronnding the nervous oentrtw, ( s .  s . )  masolen of the g i z d .  Fig. 4. 
Dhg-ti0 median d o n  of A. lepta to h e w  errsngsment of the per*, of the 
inteetinal d. The thiok line rhews the externel integument, the thin, the fore- 
gut, the dotted line the mid-gut. Fig. 6. Trannverae ~sction head of A. lepta, a t  the 
level of the between the and the " aifting stomaoh I" ( f )  g i m d ,  
( g )  sifting stomaoh, x 180. Fig. 6. Semi-diagrammati0 transvme reotion of the 
basal portions of a thorsoio appendageJ x 60; (a)  p l e m  of mqpent, ( b )  aua, 
(c) bssipodite, ( d )  gill-plate. 

Plate X. 
Fig. 1. A ~ h i t h o e '  irtdicq M.-Edw., x 20. Fig. 2. Mandible, x 70. Q. 8. 

M-ped, x 70. Pig. 4. 1st h t h o p o d  x 70. Fig. 6. 2nd ditto, x 70. 
Big. 6. Dietsl jointm, 6th and 6th thomoio appendages, x 70. Fig. 7. Lest three 
abdominal segments and appendagen, x 70. Fig. 8. A t y l r ~  conws, x 20. The 
lrpeeimen fignred wan nomewhat smeller then that of Amphithoe indica, but the 
diE- is an individual not a specie0 o h a r ~ t e r .  Fig. 9. h t  thwe abdominal 
appen-, x 60. Fig. 10. One of the oompoand branohid platan, x 60. 

PLATE XI. 
Fig. 1. Umthoii mbrq x 80. Fig. 8. Flagellum and append- of anten. 

ride, x m. Fig. 8. Mandible, x 100. Fig. 4. 6th thoraoio appendage, x 100. 
fig. 6. Last three abdominal segment+ x 100. Fig. 6. Transreme motion 
throngh animal in hinder thoruoio region ; ((0 m* (b )  gill-laminre, (c )  nerve. 
-lionJ (a) ovsrien tubes, (a) inteatine, Cf)  h e ,  ( 8 )  d i p t i y e  ghds  - " liver." 

PLATE XII. 
Fig. 1. C!apwlkr madr-, 8,  x 88. Fig. 2. a ~ e t t a  h a E a n a ,  9 ,  x 86. 

Fig. 3. aop.eua palGiJ x 86. . 7  



VfI. -On Eupeburns, a new fm of Flying Spuirret from Kauhmir. 
By OLDPIELD THOMAS, Britieh Museum (Natural History). 

[Beoeired A n g u t  8th ?Read Bept. Sth, 1888.1 

(With Plates XXII  and XXIII.) 
h long ago as 1877, Mr. W. T. Blanford received, among a set of 

mammals obtained by Mr. L. Mandelli, the skin of a large flying squirrel 
belonging evidently to a new fonn, but in mch a bad condition that no 
soientific deeaription of it could be given, and the skin has therefore 
remained unnamed until the present timo. Precisely the same thing haa 
happened in the case of a skin obvionely of the aame animal purchased 
by Mr. R. Lydekker about 1879 from some skin-dealera in Srinagar, 
Kashmir, and said to be from the Aetor distriot. Both these specimens 
have now been presented by their respective ownern to the national 
collection. Mr. Lydekker's specimen is a most magnificent example, 
so far as ita sim and the character of ita fur are concerned, but agrsin, 
being without a skull, and showing a certain superficial resemblance to 
what the common Indian Flying squirrel, Pteronryo oral, Tickell, might 
be if occarriag in a cold climate, no soologiat hae dared to describe ib. 

Finally, before speaking of the specimen that has settled what this 
fine squirrel really is, a reference may be made to two flying sqnirmle 
in the Leyden Museum deeoribed by Dr. Anderaon*, one said to be from 
b h m i r  and the other probebly from Thibet, which, judging only from 
hie descriptions, may be not improbably a melanoid and a normal, but 
imperfect, example respectively of thia most interesting edditioa to the 
known fauna of India. 

A t  last in 1887, Mr. O. M. ailes, of the Indian Marine Survey, 
when on the Ka6rist8n-Chitral Mimion nnder Colonel Lockhart, C. B., 
had brought to him a t  Gilgit a living example of the present form, 
whioh had been taken a t  an altitude of about 6000 feet. T h k  specimen 
on ita death wae skinned, and, fortunately, ita sknll brought home for 
mmpariaon, and by the kindness of Prof. Wood-Mason and Mr. Qilee 
1 have been entrusted with it for deecription. 

It ia by the sknll alone, firat brought home by Mr. Giles, that  we 
are embled to make out its true position, ae no one, from an in~pection 
of the skin, would have suspected that the animal was anything but a h e  
and verg long-furred species of Pteromys. The skull, however, shows 
that thia ia not the o w ,  and that the speoies mnet be relegated to a new 
pnua ,  repreeenting a highly specialized h y p d o n t  form quite map- 
~m-mhed, so & ae ite dental characters are concerned, by any member 
of the family 8ciuridm. 

2001. Y ~ n n .  Exp. Mamm. pp. 284 and 286, 1878. 



Of the three speoimene befom me I propose to a l l  the two reoeived 
from Mr. Lydekker and Mr. Giles together the oo-types, the descrip- 
tion of the external charactere and the colonred plate being founded on the 
former, as the largest and finest epecimen of d l ,  while the latter has 
fnrniehed the pastioulm for the deecription and figurea of the skull and 
teeth. 

EUPETAURUS, gen. nov. 
Externally as in Pteromys, except that the claws do not possess the 

exceeding sharpnew charactericitio of all previously known floating 
mammals.+ 

' Skull distinguished from that of Ptermys by ita longer, trumpet- 
ehaped muzzle, more marked wpraorbital notches, longer anterior pala- 
tine foramina, and ahorter bony palab. 

Teeth strikingly contrasted with thoee of any of the other Soiuridce 
by being hypsodont instead of brachyodont, while their essential pattern 
remains unchanged. Thus, while the crown of each tooth is enormously 
lengthened vertically, the grooves ordinarily present on the grinding 
e n d a m  of the molars of Pteromys are reproduced as deep vertical in- 
folding~ of the enamel, which, when seen in the natural section prodnoed 
by wear, give the teeth very much the general appearance of those of many 
of the Eystricomorph. Owing to the worn state of the teeth in the 
aingle eknll available, it is impossible to say how many extra superficial 
grooves there may have been, but of the deeper notches there are two on 
the outer and one on the inner side of each cheek-tooth? above, and two 
on each side of each tooth below, the anterior internal notch, however, 
in the posterior teeth almost worn out of sight. The teeth also, apart 
from their hypaodont structure, are distinguishable by their very large 
proportional size, by being set more obliquely than is the case in other 
eqnirrela, and by presenting, in cross-seotion, a sharp postern-internal 
angle, markedly different from the evenly convex internal border of the 
teeth of Pteromya. The implantation of the large upper premolar i~ also 
pecd*, in that of the three distinct roots it has in the allied forms 
the antero-external and the internal have coalesced into 8 single broad 
flat -t I-g along the whole of the long antero-intern1 border of 
the tooth. 

Whether Flying Phalangers, Flying Sqnirmla, or Osleopitheoi, this eharpnem 
of the o h w  in obvioasly an adaptive oharaoter of the highest utility to an animal in 
tbe habit d taking long flying leap from tree to tree and yet without the Bat's or 
Bird's power of saving itsel£ from a mare or leas eeriou fall in oe~, it fail8 ta neonre 
ih Bold on the tree toward8 whioh it is leeping. 

t Excepting of oo- the emall oylindrioal penultimate premolar. 
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. EUPETAUEU~ CINEBEU~,* n. Sp. (Plat0 XXII). 
Size equalling or exceeding that of the largeat speciee of Ptermyn. 

Fur  extremely long, soft, and silky. General colonr uniform grizzled 
greyish brown, the hairs of the back slaty grey for about an inch or an 
inch and a half, then the tips of the shorter woolly haire are a dull pale 
grey, while those of the longer straighter haira are ornamented wi* a 
white subterminal, and a black terminal band. Earn pointed, hairy, 
their backs black or brown, their internal surfaces grey. Upper surface 
of parachute darker brown. HBnds and feet brown or black; p l m  
and soles thickly hsiry, except on the surface of the pads ; the former 
with three distal pads a t  the bases of the fingers and two large p ro~ina l  
pads, the latter with four dietal pads, and a single internal, proximal pad. 
Whole of under surface pab brownish grey, the hairs slate-colonred 
basally and dirty white termimlly. Tail long, cylindrical, exceedingly 
bushy, more like that of a fox than that of a squirrel, the hairs averag- 
ing nearly 3 inches in length ; ita oolour similar to that of the body, 
but rather darker terminally. I n  Mr. Lydekker's specimen there is a 
small tuft of white hairs a t  the extreme tip. 

Skull as described above, and ae shown in detail in the iigures (Pl. 
XXIII). Special attention may, however, be drawn to ita comparatively 
light and slender build, to the long muzxle, the alendor frontal processes 
of the premaxillm, %e deeply conoave forehead, long palatine foramina, 
large expanded bullm, bnd to the very peculiar shape of the lower jaw, 
in which the coronoid procesa does not rise so high aa the condyle, while 
the latter is bent up away from the angle to an unusually great extant. 
The incisore are yellow in front, but little darker above than below. 

Dilllensions :- 
Mr. Lydekker's @men. Mr. Gila's speoimen. 

Head and body ... 610 mm. ( = % in.) 515 mm. 
Tail ... 380 ,, 480 ,, 
Hind-foot ... (c.) 87 ,, 85 ,, 
E ar ... 28 ,, 29 ,, 

Skull. Baanl length, (c.) 68 millim. ; greatest breadth, 46 ; nasals, 
length, 28 ; greatest breadth 14.5, least breadth 6.5 ; interorbital breadth 
20; intertemporal breadth 15.5 ; post-orbital p m s e e s ,  tip to tip, 34 ; 

I had originally winhecl to m n e o t  with this animal the name of Mr. Cfiles, to 
whose oare in bringing a skull well ae a skin we owe the possibility of appreoiating 
its n e t d  position, and to whom therebore mammalog i~  have every reason to be 
grateful. Binoe, however, further investigations have shewn that he waa not the origi- 
nal discoverer of the species, an honour that Mr. Mendelli or Mr. Lydekker might 
equally olaim, I oomider it better to give it e m e  altogether impereonal in ib 
nature. 
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palate, length 41, breadth including posterior premolars 20.8, least 
breadth inside the same teeth 6.7 ; diesterna, length, 16.8 ; anterior 
palatine foramen ( 6 )  8.5; length of molar series, from front of lasb 
premolar to back of last molar, i9.3. Lower jaw, length (bone only) 54.5, 
(to incisol- tip) 59, height, from condyle to below ang!e, 36.6. 

The discovery of such a fine new mammal as the preuent in so com- 
pratioely well-known e region aa Kwhmir, is very remarkable, and 
espeoially as Euyetuurw is found in Gilgit, a place whose fauna Dr. John 
SonUy, both as collecLor and describer,' has so thoroughly and ably 
inveetigated. 

I t  was under tho skilled supervision of Prof. Wood-Mason that 
Behari Lal Das executed the beautiful drawing of its skull now re- 
produced to form Plate XXIII.  

A further interest, however, attaohes to Eupetaurus from its being 
the only member of the Sciuridce in which the  oharacter of hypsodon- 
tiam* haa been developed, although, among the whole group of Scittro- 
mrrrphu, Oastor and Anomulurtur have hypsodont teeth, while Hupludon 
has the still further advance of possessitig permanently rootless molars. 
Tl~roughout mammals hypsodontism has been developed iudepunder~tly 
over and over again, aa for example in Elephas as cornprod to the brachyo- 
dont &fm!odon; in Eyww ~8 compared to Anchitherirun, in Neotorr~a us 
compared to &-icetus, and, best known of all, in the Bovidce as compared 
to the Cmidm. 

The superiority of high-crowned over low-crowned teeth is obvious, 
especially to  animals living on food that has a strong grinding action on 
the teeth due either to natural silex contained in it, or to snud and 
dirt mixed with it. In  all cases i t  is probable that the jaws have a more 
or less horizontal chewing action in hypsodont, as compared to a vertical 
" chumping " action in brachyodont animals. 

Finally i t  should be noticed that hypsodontism represents of course 
only the first step towards the development of entirely rootless teeth, a 
development that haa again often independently taken plnce, but which 
mnst in every case have been by way of hypsodontism, the complete 
series of steps being evidently aa follows. First and least specialized then 
is the short-crowned loug-rooted tooth (as in ordinary brachyodont 
animals) ; secondly, the high-crowned short-rooted tooth (aa in the hypso- 

r Cf. " On the Mammals of Gilgit, p. 35, 1881, p. 197, and On some Mammal8 
from the North-Weat frontier of Kashmir," Ann. Mag. N. H. (5) VIII, p. 95, 1881. 
I anderstand that Dr. Scnlly himself recognised Mr. Giles's Flying Squirrel :as new. 

t A concise description of hypaodontism htw been giveu by E'lowol., Pncycl. 
Brit. (9) Art. Mammdia, XV, p. 471,1888. 

34 
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dont forms) ; thirdly, the tooth eo high-crowned that its roots are only 
formed a t  a late period of life w in Bvotomyr and others; and finally the 
highly specialbed growing tooth that never develop roots a t  all. 

In  connection with the dental evolntion of this intereating e n i d  
it wonld be advisable for natnraliats and sportamen in Kaehmir to notice 
what ita food is, as oompared with that of the other sqnirrele. Judged 
from ita blnnt claws, it probably frequents rocka and precipices rather 
than trees, and it is therefore possible that its ordinary food may oonsiat 
of lichens, mowes, and other rook-loving planta, which, by being mixed 
with sand and partible8 of mck, wonld necessitate the development of 
such long lasting molars se i t  is remarkable for possessing. 

Additional specimens of Eupetaurus wonld be moat valnable for 
scientific examination, especially if of different ages, and I may be 
permittad to exprees the hope that some of the msny British sportemen 
who annually visit Kashmir will help to enrich either the Indian 
Museum in Calontta or the National Musenm a t  home with examplea of 
tllis, the latest addition to the Mammal-fauna of our Indian Empire. 

1X.-Notee on Indian Chimptern.-By W. T. BLAIPFOBD, F. B. 9. 
[Reoeived April 25th ;-&ad June 6th, 1888.1 

In the course of last year, whilst preparing an account of the bata 
of India and ita dependencies for a general work on Indian Mammalia, 
I found that, in a few instances, scraps of information are now available, 
i n  addition to the mass of facts brought together by my friend Mr. G. E. 
Dobson in his standard works on the order Chiroptera. In a very few 
cases I am obliged to differ from hie nomencktnre, the moat importnnt 
of these being the use of the generic term Hippoeiderua instead of PhyG 
lorhincs, and of Xantharpyia' instead of CynunycteTie. The reasons for 
these changes I have explained at  length in a paper published in the  
Proceedings of the Zoological Society for 1887, pp. 636, 637. Some 
points that I had noted have, I find, been already fully investigated by 
my friend Mr. J. Scnlly in his paper on the Chiroptera of Nepal, pnb- 
lished in the Society's Journal for laat year (Pt. II, p. 233). Aa some 
time may still e lape before my work on Mammals will be pnblished, 
a short note may be useful. I have endeavoured to identify all the 
species noticed by Hodgson, Blyth, Kelaart, and Jerdon, a few of whicb, 
owing donbtless to the difficnlty and occasionally impoesibility of deter- 
mining them satisfactorily, have been left unnoticed by Dobeon, and, 
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although I have not always been snaceseful, I do not think there are 
now many f o m e  left ut~noticed. 

RHINOLOPHUB AFFINIB. 

Besides the synonyms quoted by Dobson, the R. rouri of Jerdon* 
~ n d ,  in part, of Blyth mnst be referred to this species. The latter 
indeed waa pwtically identified in Dobson's Catalogue of specimens in 
the Indian Muaenm, printed at  the end of his Monograph of Asiatio 
Chimptern. But Blyth, in his Cabalogne of Mammelia, included his 
R. lepidvo mder  R. rot&, and I believe 22. lepidue to be R. minor, with 
which it agrees in dewription and meaanremente. I shall have aome 
further remarks to make on thia when 1 come to R. minor. 

Besides the R. mMue and B. cineraece~ of Kelaart (Prod. Faun. 
Zeyl. p. 13) referred by Dobaon to R. afinG, there appears no w o n  why 
the R. rammunika of Kelasrt (ib. p. 14) shonld not be assigned to the 
Bame species. Blyth in his catslogne placed 22. mmmaniko, with, how- 
ever, a mark of doubt, under his B. r&. 

In both the Monograph of h i e t i c  Chiroptera and the British 
Mnsenm Catalogue of Chiroptera a Bhinolophus f u l v i d ~ ,  Kelaart, ie 
mentioned, and, in the fimt named work, the meaanrements of the type 
are given. I cannot discover any speciea of this name described by 
Kelaart, and, from Blyth's mention of 22. fulvidua in J. A. S. B. XX, 
p. 182, i t  is probable that this term was a xni~take or MS. name for 
B. rubidus. The new and nnnemed specie8 referred to in the next page 
(183) by Blyth was clearly that wbseqoently described by Kelaart aa 
B. ramnaimika. 

RHINOLOPHUB PETERBI. 

This horse-shoe bat was originally dewribed by Dobson from a 
p i m e n  of unknown locality (J. A. S. B. XLI, Pt. 11, p. 337). The 
species was subsequently obtained by Huttan a t  Masnri (P. Z. 8. 1872, 
p. 700). Recently another specimen h ~ s  been captured by Mr. Davison 
at  Coonoor, Nilgiri Hills, M a d m  Presidency, and sent to the British 
Mnsenm, where it was identified by Mr. Thomas. 

RHINOLOPHUB MINOR. 

Mr. Scnlly, in his excellent account of the Chiro~ters of Nepal, haa 
identified Rhinolqphua e u b b d u 8  of Hodgeon and Blyth with R. m i w .  
80 far as Blyth is concerned, this is precisely the same oonclusion aa 
that to which I had arrived independently, and, as Blyth's description 
wa tmken from a supposed typical specimen sent by Hodgson, i t  would 

Dobron olmed R. rounri of Temminck ea a synonym of R. afimir and both 
Bbth and Jerdon took the name from Temminck. 
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naturally be ~upposcd that there conld be no question abont the identi- 
tiration of Hodgson's type also. Yet, strange to say, Hodgson'e B. sub&- 
dills bclongcd, not only to a different species, but to a distinct genus. 
A comparison of the description and measurements by Elodgson quoted 
by Blyth together with his own (J. A. S. B. XIII,  p. 486) would alone 
cause suspicion. No true Rhit~olophus can be said to have the " nssal 
appendage quadrate," and it would be remarkable if Blgth's meamre- 
ment of the tail should be only 2 inch when Hodgaon found it to be I t  
iuches. In fact, Hodgson's R. subbculi~ss was Hippoderos bieolor or per- 
haps H. amboinemis. I t  was referred to HipposicZerus by Hodgson him- 
self in 18i7 (J. A. S. B. XVI, p. 896) and by Gray in the 1846 British 
Museam Catalogue of Hodgson's collections (p. 3), and that this refer- 
ence is correct is shewn by Hodgson's drawings. Evidently, in this 
case, Hodgson had one specimen drawn and sent another, which proved 
to belong to a distinct form, to the Asiatic Society's Museum in Calcutta. 

But this is not all that has to be to be told about R. m i w .  Blyth 
a t  the same time tkat he described R. subbadiw gave an account of 
another allied form whioh he called R. lepidrcs. The principal difference 
between the two was the form of the posterior nose-leaf, the aides of 
which were but slightly emarginate towards the tip in R. subbadius, but 
'' so considerabl y emarginated " in R. lepidus that the tip appeared " ae 
a narrow terminal prolongation, one-sixteenth of an inch in length." 

In one of the brief notes, often full of suggestion, that Blyth was 
in the habit of attaching to his zoological reports, and which, for want 
of e, complete index, are so often forgotten, both R. subbadius and R. 
+idus were shewn (J. A. S. B. XXI, p. 347) to be varieties of B. 
,&nor, Horsfield, differing only in colonr. Again in the same volume, p. 
361, R. subbadius was identified with R. minor. But before his Catalogue 
of Bfammalia was written, Hlyth had either forgotten his previous 1.8- 

Inarks or changed his opinions, for in that work, whi l~ t  R. lepidus wee 
assigned to R. rorczi (R. afitiie), R. subbadius was left as a distinct 
species (1. c. pp. 24, 25). Curiously enough, although under R. TO- 

in that catalogue there is a reference to " R. minor (?) apud nos, J. A S. 
XXI, 486," the page is incorrect. 

In 1872 (J. A. S. B. XLI, Pt. 11, p. 337), Dobson described a home- 
shoe bat as R. garoemris. This species, whioh was kept distinct in both 
the Monograph and Catalogue, was shewn in them to differ from B. 
mi- only in having the margins of the posterior nose-leaf straight in- 
stead of concave, in short it was R. subbadiw of Blyth with the posterior 
nose-leaf slightly more triangular. Finally, in 1880 (Report Brit. Aesoc. 
p. 175), Dobson united R. garoensis and R. vainor, thus arriving a t  the 
8 ame conclusion aa Blyth had reached 28 years before. 
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RHINOLOPHUB TRAQATUB. 

This Himalayan bat was identified by Dobaon (P. A. 8. B. 1872, 
p. 208) with the European R, ferrum-equinutrb, and unquestionably the two 
are very closely similar. The identification has ever since been gener- 
ally accepted, and, in Dobson's great w o r h  on the Chiroptera, R. tragatw 
is quoted as a synonym of R. ferrum-equinum. 

There is, however, a distinction not often to be made out in skins, 
but essy of recognition in examples preserved in spirit, that suffices, I 
think, to justify the seperation of the two forms. In  R. tragatw, as 
observed long ago by Blyth (J. A. S. B. XXII, p. 409), the lower lip is 
traversed by three vertical grooves, as in R. afinio, R. minor, R. m r o t i s ,  
and many other species, whilst in true R. fmrum-equinum there is but 8 

aingle groove, as in R. hip-posidsrua, R. pearsoni, eto. The nose-leaf as a 
rnle in R. tragatw is considerably broader than in R. fmm-equinum, 
but there is some variation. 

All the Himalayan specimens that I have been able to examine, 
including examples from Darjiling, Nepal, and Maauri, have three grooves. 
The specimens in the British Mnsenm obtained by Mr. Scully in Gilgit 
agree, however, entirely with the Palmarctic form, 12 ferrum-equinum, 
and have bnt a single mental groove. 

HIPPOGIDERUS DIADBIA. 

The locality Odeypore given by Dobson for this bat in the Mono- 
graph of Asiatic Chiroptera, p. 200, and repeated in Anderson's Cata- 
logue of Mammalia in the Indian Museum, Calcutta, p. 115, is not Odey- 
pore or Udaipur in Rhjpnthna, but, I believe, a small state lying north- 
west of Sambalpnr. The locality given for my own epeoimens " Pnllun- 
dnr, Central Provinces " is S. E. of NhgpGr and not far from Bhandhra. 
These localities are of some importance, being the only two in the 
Peninsula of India, so far as I can learn, whence this bat haa been 
recorded, though it was obtained in abundance by Kelaart a t  Kandy 
in Ceylon, and has a wide distribution from the Himalayas to Timor and 
t h e  Philippines. 

HIPPOBIDERUB BIOOLOB 

From the remarks made under Rhinolophus minor, i t  is evident that 
I& Hodgson must have obtained one of the forms referred to thie species 
in the Nepal Valley, I think from the figure, H. amboinensis. I am 
disposed to agree with Mr. Scully and to clam H. amboinenais as a dis- 
tinct species from H. bicolor (H. fulvus). 

CGLOPB FRITHI. 

This species, originally deeoribed by Blyth from a Sundarban 



specimen, and subsequently recorded by Dobmn from Java and Laos 
(Biam), hae 'ecently been dieoovered by Dol. Kinlbch ne& Dtwjiling. 

MPOADEWA BPASLIA. 

Blyth 36 yearn ago (J. A. S. B. XXI, p. 346) notioed the ocwnrrence 
of this bat in Ceylon. I n  his Ccatelogne, p. 23, note, he observed that  
the specimens had dieappeared from the Society's Mumum. I well 
&member hie lamenting the loea of eeveral bats, the bottles having been 
stolen for sale and their valuable contents Mrown away. The epecieg 
does not appear to have been agein observed east of the Bay of Be+, 
and Dobson, very naturally, in hie Catalogue of Chimptera, p. 158, con- 
siders the occurrence of t h h  speoies in Ceylon doubtful. 

In some MS. notes which Mr. F. W. Bonrdillon kindly placed at 
my disposal, a bat obtained from a hollow tme, a t  an elevation of 2700 
feet above the sea near Mynall, in Travancore, waa. described. It wse 
clearly a species of Megadimma, and the size (length 20 inches, forearm 2) 
and nose-leaf agreed much better with M. p m a  than with M. @a. 
There are some specimene of hf. spas7lwr in the British Museum labelled aa 
from Ceylon, but their history is unknown. They have the forearm 2.1 
to 2.2 inches in length. On the whole, I think it probable that M. qmmm 
does inhabit Ceylon and Southern India. 

NYCTOPHILUB OIOFPEOYI. 

This bat, which ie identified by Dobson with N. tiwrid of 
C)eoffroy, is an inhabitant of the Australian region, being found in A n 5  
tralia, Tssmania, and some of the Pacific islands. I t  is, however, included 
amongst the mammals of lndia (p. 48) by Jerdon, who says, 'a This bat, 
which hae been found in Enrope and Australia, was sent from Mmoorie 
by Hntton." Hntton, however (P. Z. S. 1878, p. 704), denied all know- 
ledge of the speciee, and Mr. R. A. Sterndale, in his Natural History of 
the Mammalia of India, although he copies the description quoted by 
Jerdon, very naively remarks that he can find no tram of the bat in 
Dobson's Monograph. I t  is, I think, evident that Jerdon took the name 

locality from Blyth's Catalogue, and that in this there haa been a 
in printing. At the end of the text in p. 36 there ia printed : 

66 Genus Nyctophilus, Leach, Hab. Anstrelie. A. Specimen presented by 
the Sydney Institution (1845)." On the top of the next page comw :-.- 

116, N. ffmffroyi, Leaoh, Syn. Barbaurtellecspoci&us, Gray. Hob. Europe, 
Himalaya. A. B. Specimens in spirit, Masnri, Copt. H. Hntton (184,4)." 
NOW in all other genera in this catalogme, the name of the geum ie 

. followed by the name of the speciea, not by the habitat, and i t  is, I think, 
clear that " 116. N. geofroyi, L m h ,  Syn. Barbaurkllue pai~$cue, Gray." 
onght to come immediately bebw " Qenae Nyatophhu, Leaoh " end be- 
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fore " Hab. Ansfrslia." This view L mnfirmed by the firat that a single 
specimen of N. qeofioyi, not two, prasented in 1845 by the Sydney In- 
stitution, waa found by Dobeon in the Indian Yneenm (oontaining the 
specimene of which Blyth's Catalogue wae a liat) and recorded by 
him in the Catalogue of specimens printed ae an Appendix Oo hia 
Monogreph of Aaiatio Chiroptera, p. 220. The Hab. Europe, Hime- 
laya, and record of two speoimens from Mmuri preeented by Captein 
Hutton in 1844 maat have referred to some other bate, and, as 116 
k in the same Catalogue of Dobeon is identified with Synotw dor- 
jeZkewb, whilst in Andereon's Catalogue 116 A. and B. are both 
referred to that speoiee, i t  is, I think, manifeat that the referenoe belong8 
to the apeoiea p d i n g  Nyctophilnt, namely, to Barbaatellw cmmunis ,  
with which, until Dobeon pointed out the Merenae, Synotus d a r j e l i M  
w m  wppoeed to be identiasl. 

Vraprsuoo R A B ~ B .  

The locality of this bat ie given an Shiktupur, Sind The speoimen 
wse obtained, I believe, so far m my memory serves, in the Shikarpur 
aollectolate, not near the town, but acroaa the Indne, a ahort distsnoe 
eaet of Rori. 

VESPERUOO IM BBIOATUB. 

There is, in the British Mneenm, a akin of thia apecies sent by Blyth 
and h h h d  Cdmtta. The spwimen is in all probability Indian. 

VEBPXBUOO MORDAX. 

Dobeion, in his " Report on Acaeaaioaa to oar Knowledge of the 
Chiroptera during the yeam 1878-1880,'' published in the Report of the 
B r i a  hmciation, 1880, p. 184, shewa why the easten form of V. 
SUWTYU (or mther perhaps V. uavii) ahonld be disfiPgPiehed under the 
name of V. mordar, Padere (M B. Akad. Berlin, 1866, p. 402). 

In the British Mnaeum collection there is a skin of this apeoim 
labelled V. &a8patanw, Elliot. Thia ie probably the Bwt0phd2~ 
~deraqpatanwr of Gray's " List of the Specinmu of Mammalis in the 
Couection of the Blitiah YUWUIU," 1843, p, 29, a epeciee thd,  like many 
othem in the same list, has never, to the beat of my belief, been dmn- 
The name is in all probability wrongly attributed to Elliot. 

VEBPIBUO OBYLORIOUB. 

Dobeon, in hie Catalogue, p. 222, deecribee a species of bat es 7. 
M- from two Mangalore specimene, and records the existence of 8 

third specimen, labelled Madm (but very probably from the &la& 
oomt), in the British Mmeum oolleotion. He aleo calls attention to the 
fact that 8wtophilus ceylonicus, Kelaart, " mey be identical, aa the do- 



W. T. Blanford-Notes on Indian Chiroptem. [No. 3, 

scription and most of the messurements correspond closely ; but the 
onter npper incisom are described as having two or three cusp,  and the 
length of the tibia ia given as 0.7 inch," instead of 0.55. The type too 
had been lost. 

Now in V. indieus, as in V. mctuh, 'I  the onter incisor is hollowed 
outto receive the extremity of the lower canine when the jaw is closed," 80 

that this incisor may very well be described as having twoor three 
cusps. But Kelaart's expression is more characteristic. He says, " Upper 
incisors 2 pairs both indistinctly bilobed ? or certainly the lateral ones 
are trifid." Now the inner npper incisor is bifid and in all probability the  
precise form of the outer npper incisor variee, according as i t  is worn 
away by the point of the lower canine. Certainly, in some skulls of 
V. noctula, ' ttifid' would correctly express the form of the tooth. I think, 
therefore, that there should be no hesitation in recognizing Kelsart's 
name for the species. 

VEBPERUGO ABBAMUB. 

B l p h  in 1852 (J. A. S. B. XXI, p. 360) received several bats from 
Masnri, sent by Captain T. Hntton. Amongst the species snpposed to 
be identified was the pipistrelle, which Blyth, then end snbseqnently, 
called Xyotis pipbtrellus (though the genus Myotb of Gray, I believe, 
was confined to species of Vespertilio+). In 1853 (J. A. S. B. XXII,  
p. 581), Blyth pointed out that the snpposed pipistrelle from Masuri 
differed from the true pipistrelle of Europe in colonr and in the small 
size of the foot, which, with its claws, scarcely exceeded in. ; and he 
proposed for this form the name Ili. pruipeu, a name that is retained by 
Jerdon in his work on the Mammals of India, p. 48, but which is not, so 
far as I am aw%re, mentioned by Dobson. The type was lost. 

Years afterwards Captain Hutton, in his paper on Himalayan bats, 
described a Vqerugo m i c r o p  (P. Z. S. 1872, p. 708). This was snb- 
eequently identified by Dobson, I believe from examination of the type, 
with V. abramw. I cannot but suspect that Blyth'e Hyotis pam'p 
was the same. 

At  the same time, the dimensions of the foot, as given by Blyth, 
agree more nearly with those of the true pipistrelle, snd the only reason 
for not identifying M.parvipes with V. pi+treZlw is that this species 
has not been recognized amongst Hutton's collections, nor is i t  known 
to occur in the Himalayas east of Kashmir, where it waa obtaiued by 
Stoliczka (Yarkand Mission Mamm. p. 11). I t  is also possible that 

The genus waa proposed in 1842 (A.  bf. N. H. X, p. 268). The examples quoted 
were V. m u r i m ,  V. bech~teini ,  and V. nattereri, all belonging to the eecond seetion of 
the puns in Dobson'e Catalogue. 
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Myotis par+ea may have been a true Veapertilw. It is to be regretted 
that so imperfect a dewription was given. 

I had expected to be obliged to reatore the name of coromandelicus 
by which this bat was so long and so widely known in India, but, so far 
as I can m r t a i n ,  no Latin name waa given by I?. Cnvier, who merely 
called a small bat, bnt doubtless this s p i e s ,  Veqertilion de Uoromutbdel. 
(Nonv. Ann. du Mndnm d' Histoire Natnrelle I, p. 21). 

In  the Society's Jonrnsl for 1857 (Vol. XX, p. 159, note), Mr. Blytb 
identified a spirit-specimen sent by Mr. Hodgson of Vkapertilio pallitti- 
vent* with the pipistrelle, after comparing the former with British 
Bpecimens of the latter. I n  Blyth'a Catalogue, however, although the 
locality " Himalaya 2" is wigned  to the pipistrelle, there is no mca- 
tion of Vedpertilw pallidimtrde, and the figure of the latter in Hodgson's 
MS. drawings is very nnlike the pipistrelle. Scnlly is doubtless right 
in his identifiaation of P. pallicEiventris with P. nepala&. I hhao ox- 
amined Hodgaon's drawings, and the only reaeon for doubt in tho al~ort- 
ne= of the t r a p s  in the f ipw. 

1 think PipisCreElw *dm, Blyth (J.  A. 8. B. XIV, p. 340), from 
Kandahar, must be identical with Veapwugo leucotis, Dobaon, now con- 
sidered by the last named writer a variety of V. krthli. Tho dcscrip 
tion agrees, and the speaios ie common in Sind, Baluchistan, and 
Sonthem Persia, consequently it is very likely to be the oommon small 
bat  of Kandahar. 

I think it is a matter for serious regret that tho lato Dr. Potem, 
when he had ascertained, by an examination of Len~h's type of Rcotophilzls, 
what the genus really was, did not ~t onoe propose a new gonerio term. 
Leach in 18t22 (Trans. Linn. SOC. XIII,  p. 71) described a new genus 
and of bat undor the nanle of Scotopliilwr kuhli. The uame 
Sco~phillrs was apparently left in oblivion until Dr. Gray in 1838 (Jfag. 
Zool. Bat. 11, p. 497) applied it to a very miacelleneons assemblage 
of bat4 mmprising the Veqertilw temnaincki of Hol-~field and the scoto. 
phillu kuhli of Leach (re-named 8. leachi) together with a large num. 
her of species of Vqxrugo. I t  is only fair to say that Loach's account 
of the deutition in the young ScotophilU-9 agreed in some ro~pcct ,~  with 
t h a t  of Vesymrtgo, but not with that of the type represeuted by c..~~)..  
tiZio tsmmincki of Hornfield. 

35 . 
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However Gray's paper led to a wide me of the term in an erroneons 

sense, and, when, therefore, Peters, in 1866, examined Leach's original 
type and fonnd it to be an immature example of the form then generally 
known as Nycticejue temmincki, with milk teeth, it is nnfortnmte that 
the name Scotophilue was not abandoned, aa i t  might well have been, for 

1 
Leach's description was erroneous and misleading. 

Dobson has recapitulated the facts above mentioned (P. Z. S. 1875, 
p. 368), and I believe he was precisely of the same opinion as myself, but 
rather than propose a new name he accepted Scotoplrilw. But this has 
led to  another di5cnlty. The specifio name temmincki, applied by Hors- 
field to one of the commonest, most widely spread, and best known of 
oriental bats, wnld scarcely be dropped without inconvenience, so the 
common yellow bat stands in Dobson's works as Swtophilue temminckii. 
If, however, the examination of the type is sn5cient for the identification 
of the genus, the species may be determined in the same manner. This 

I 
Dobsou acknowledges, but gets over the di5cnlty by leaving the ques- 
tion of the adult form to which the young type belongs open. 

Now it i s  true that in many genera of bate i t  would be very ~ c n l t ,  
perhaps impossible, to identify the young, but the present is not one of 
those instances. There are but two other species that have the same 
peculiar aud unmistakable tragus aa S. temmitxkii, viz., S.  borbonicus 
and 8. gigm both African. In both of these the upper incisors have a 
very differently formed cingnlum. By cutting down shghtly on the gnm 
the permanent incisors have been examined in Leach's type by Mr. 
 idf field Thomas, and shewn, as wee anticipated, to be those of 5. ten&- 
mi~~cki. It was of course much more probable that Leach's specimen 
should belong to this very common Indian and Malay form than to 8 

comparatively rare African species. If, therefore, we are guided by type 
specimens, the specific name kuhli haa priority over temmincki, and we 
must abandon a well known specifio name for an unknown one. The 
only alternative is to discard the genus Scotophilus, and this is now 
scarcely practicable. The species must therefore stand in future aa 
Scotophilus kuhli. 

SCOTOPHILUS ORNATUS. 

Nycticej~ur niuiwluu, Hodgson (A. M. N. H. 1855, XVI, p. 44), proves 
by a comparison of his MS. drawings with specimens of Sm&yhiluo wna;- 

tua (Blyth) to be that species. Blyth's name haa priority. 
8. ornatw, mcording to Jerdon, is fonnd a t  low elevations in w m  

Himalayan valleye, whilst the name of Nycticejus nivico1u.s indicatee a 
very d8erent habitat. But Hodgson only knew that the bat named by 
him came from the interior of the Sikkim Himalaya, near snow, snd it 
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mey have been obtained from a deep valley at  no great elevation above 
the sea. 

There is in the British Museum a skin of this species proonred by 
Hodgson near Darjiling. 

A specimen from Burma, the exact locality not recorded, is in the 
British Museum. 

There can, I think, be very little, if any, doubt that this small bt 
dwcribed by Dobson in 1872 from the caves of Bhima Devi, Kashmir, is 
the same form as was named by Blyth Myotis theobaldi in 1855 (J.  A. 
S. B. XXIV, p. 363). Blyth's types were obtained by Mr. Theobald 
from limestone caves near Matar Nag, N. of Islamabad (J. A. S. B. 
XXII, p. 581), and were a t  first referred by Blyth to Myotis pallidiven- 
t&, Hodgson, but subsequently distinguished. The types were afbr-  
war& lost. The measnroments, the large feet, and the habitat render i t  
nearly certain that the two forms are identical, but i t  is impossible to 
adopt Blyth's name withont clearer evidence, for his description is in- 
snffrcient, and he declares the species to be extremely close to the pipis- 
trellg which P. longipee is not. 

The collection containing t'be type of this bat was supposed to be 
from the Gaboon, West Africa. The known species in the collection, 
however, prove to be from Kashmir, and there is every probability that 
V. megalopus ie from the same country. 

MYOTIB BERDMOREI, Bly th. 

This was a name given by Blyth in his Catalogue, p. 35, to three 
e e n s ' o f  s bat in spirit received from Major Berdmore in 1859. 
The dewription of the species appeared in the Society's Journal for that 
year (J. A. S. B. XXVIII ,  p. 293). The specimens were in all pro- 
bality obtained a t  or near Shiv6 Gyeng on the Sittoung (or Sitang) River, 
Bnrmrr. The types appear to have been subsequently lost, as they are 
not mentioned in Dobson's Catalogue a t  the end of his monograph of 
&ti0 Chiroptera, or in Anderson's Catalogue. 

In this oaae I am unable to suggest what the species can have been. 
It W- eaid to resemble the pipistrelle in size and structure, but the fom. 
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nrm was 14 in. long, considerably more than in Vaperugo pipistrellw. 
The species might have bee11 founded on large individuals of V. abm- 
Inus, but, as specimens of that  form were recorded aa being received at 
the same time and referred to a distinct genus and species (Scotophilw 
coromanrZeliunz~s), this is scarcely probable. It is far more likely that 
dlyotis berdmorei was a true Vqerti lw, and i t  may have been V. man- 
tizlt~gus of Dobson or some othei- ally of V. ~nystacinus. But for the fact 
that  the species was referred to Myotis, a gbnus composed of forms with 
the  foot only in part free from the wing membrane, I should be inclined 
to suspect that M. bmtE1)~orei was ideutical with true F'e-spertilio adve7sus of 
Horsfield (not of Temminck). The description and measuremonts agree 
very well, and i t  is highly probable that this wide-ranging species occurs 
in Burma Moreover, as has just been shewn, there is every reason to 
suspect that another form referred by Blyth to Nyotis (If. theobaldi) be- 
longs to Vespertilw of the same section ns V. adversus. 

I trust that  the types of this species will be carefully re-compared 
with V. formaw. Judged from Auderson's description Cat. Mam. 
Indian Museum, p 143, V. dobsoni may very possibly be merely a large 
variety. The difference is not nearly so great as in the caee of Smtophi- 
lur kuhli (S. temmincki) and 19. Reathi, which are connected by inter- 
mediate forms. 

KERIVOULA HABDWICKII. 

There is in the British Museum a specimen of this speciee obtained 
by Mr. Theobald in the Pnnjab, and another from Ceylon. 

KEBIVOULA PAPILLOBA. 

This bat wae included by Jerdon amongst the mammal8 of In&% 
bnt Dobson gives only Java a locality. A specimen was sent from 
Calcutta by Mr. Pearson and ia now in the British Museum. Tom- hm 
also recorded a specimen from Ceylon. Neither locality is thoroughly 
authenticated, but for the present the species may, I think, be retained 
in the Indian list. 

Dobson hae shewn that Vmpertilio fuliginma of Hodgson is this 
species, consequently Scotophilwr fuliginosm, Jerdon, Mammals, p. s, 
shonld be the same, and Jerdon professes to copy Hodgson's description. 
But  the charactem given are very different and must apply to some other 

bat, 
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I n  concluGon, i t  may be useful to give the  c o m t  names, or, where 
the species have not been determined with certainty, the approximate 
identifications, of the bate enumerated in Jerdon's Mammals. I know 
from experience how impossible i t  is to identify the species from the  
descriptions, and any one who consults Sterndale's Mammalis of India 
will see what a source of confusion Jerdon's names have proved. The 
nnmbera are Jerdon's. I n  the few cases in  which Dobson's specific 
names differ from mine I have quoted both. 

Jardon's Name. C m c t e d  Name. 

No. 12. Pteropus edwardsi 
No. 13. P. leschaulti i  

No. 14. Cynopterus murginatw 
No. 15. ltiegadamo lyra 
No. 16. M. upspectrum 
No. 17. Rhinolopkw pemiger 
No. 18. R. mitratw 
No. 19. B. trqatus 

No. 20. B. pears& 
No. 21. R. a8nie 
NO. n. a. TO- 

No. 23. R. macrotb 
No. 24. B. subbadius 
No. 25. H i p ' d e r o s  armiger 

No. 26. H. ~peorie 
No. 27. H. murinuo 
No. 28. H. cinereus 
No. 22. CrnlQp8 frithii 
No. 30. Rhinqpcmuz hardwickii 
No. 31. Taphozoue langimanw 
No. 32. T. naelanopgon 
No. 33. T .  sacwlaimw 
No. 34. Nyctinomue ylicatus 
No. 35. Bwtqhs'lus eerotinus 
NO. 36. S. lakleri 
No. 37. 8. pachyomus 

P. medius. 
Xanthalpyia amplezicaudata (Cyno- 

nycteris amplercaudata, Dobson). 
0, marginaf m. 
M. lyra. 
M. lyra. 
a. luctus. 
23. mitratus. 
R. tragatw. (12. ferruni-epuinzcm, 

Dobson). 
R. pearsoni. 
R. afinis. 
R. a@&. 
R. macrotb. 
R .  minov. 
H+posidsrue armiger (Phyl2whitua 

amigera, Dobson) . 
H. cgpeoris. 
H. bicolor. 
H. bicotor. 
Ocelops frithii. 
Rhinoporn micrqphy llum. 
Tap hoznus longimanus. 
IT. mehnopogon. 
T. saccohus .  
Nyctinomus plicatus. 
Vespmgo serotinus. 
v. leisleri. 
V .  crerotinw. 
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Jerdon'e N m .  

No. 38. S. coromandelian~ 
No. 39. 8. lobatus 
No. 443. S. fuliginosue 
No. 41. Noctulinia mctula 
No. 43. Nycticejus heathii 

No. 43. N. luteus 
No. 44. N. temmincki 
No. 45. N. castanswr 
No. 46. N. atratus 
No. 47. N. canus 
No. 48. N. arnatus 
No. 49. N. niviwlus 
No. 50. Lasiurus pearsoni 
No. 51. Muriita crullh 
No. 52. M. formosa 
No. 53. Ken'voula picta 
No. 54. K. pallida 
No. 55. K. papiliom 
No. 56. Vespertilio caliginosw 
No. 57. V. siligorensb 
No. 58. V. ddarjilingensis 
No. 59. V. blythii 
No. 60. P. adversus 
No. 61. Myotis nz7rrinus 
No. 6'2. M. theobaldi 
No. 63. M. parwipes 

No. 64. Pkcotun lsuritaa 
No. 65. Barbastellus wmmunb 
~ b .  66. Nyctqphilue geoffrqi 

V. abramus. 
V. kuhli. 
? Minioytwb ethret%erei. 
Vesperugo noctula. 
Bwtqphitus kuhli (Ig. tam&&, 

Dobson). 
B. kuhli. 
61. kuhli. 
B. kuhli. 
Veqwuqo atratus. 
V. kuhli. 
Bmtophi12ce omtun.  
9. ornatw. 
H~rl7ywqhalus Larpyb. 
H .  cyclotw. 
Veapertilw formom. 
Kerivoula picta. 
Vespertilio formosus. 
Kerivoula papInllosa. 
V. mun'cola. 
V. mystacinus. 
? V. mysloeinus. 
V .  muriqus. 
V. caligin~sus. 
V. murinw. 
? V. longipes. 

doubtful, probably Vesperugo abra- 
m u  or V .  pipistrdlzce. 

Plecotue auritw. 
Synot ue darjelingensis. 
Nyctophiltu timorieneis (not Indian, 

included by mistake). 
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X.-On new or little-known Butteflied from th Indian Region. 
By LIONEL DE NIOE'VILLE, F. E. S., 0. M. 8. S. 

[Received May 14th $--Read June 6th, 1888.1 

(With P l a h  XIII. and XIV.) 

Family NYMPHALIDA. 
Subfamily SATYBINB. 

1. MYCALESIS MALSARIDA, Butler. 
M. d s a r i d a ,  Butler, Cat. D i m  Lep. B. M., Satyrida, p. 134, n. 97, pl. iii, 

fig. 14 (1868); id., Marshall and de Nidville, Butt. of Ind., vol. i, p. 127, n. 106 
(1883) ; Xabando ndsarida, Moore, Tnme. Eut. Sw. Lond. 1889, p. 188 ; Mycalesis 
D A a u i u ~ q  Moore, Prw. Zool. 800. Lond. 1874, p. 666; id., Marehall and de Nidville, 
1. o, n. 108 ; Kabanda khasirna, Moore, Trsns. Ent. 800. Lond. 1880, p. 168. 

Through the kindness of the Rev. Walter A. Hamilton, I have 
recently received from Sylhet twelve males and two females of thie 
species, all captured within a short period of one another. As regards 
the npperside they show no variation. The species is a remarkable one, 
in that it is the only Indian Mycalesis that has no ooelli whatever above. 
The ~ d e r s i d e s ,  however, of these fourteen specimens (whichMr. Hamilton 
selected for me from a very considemble number purposely to show 
these variations) exhibit a perfect gradation from a specimen with a 
single ocellus only (and that most minute, in the first median interspace 
of the hindwing, all the other ocelli being rednced to minute dots) to 
another with the ocelli a8 large cte shewn in  Mr. Butler's figure. In  
addition to this ocellular variation, we have, concomitantly, quite as great 
a diversity in the ground-colonr. In  the form with the obsolete ocelli, the 
basal two-thirds of the wings are ochreous-brown, and the outer third, 
with the abdominal margin of the hindwing, is purplish-grey. In the form 
with 811 the ocelli large and perfect, we have the whole of the ground- 
colour much darker, the discal purple line much moi-e prominent, the 
purplish grey border of the other form entirely absent, and the series of 
ocelli surrounded by a purple line. Every gradatioqis before me between 
these two extremes. 

When this species was treated of in "The Butterflies of Indin," 
the authors had not seen M. khasianu; had they had access to o single 
typical specitnen, they would not have questioned its specific distinct- 
noss from M. 7aalsarida. There is no doubt, however, that these two 
species are ~a much onc as are Melanitis leda and ai. is~nene or Aiyczle& 
blasius and M. Tersewr. These extraordinary  variation^ are no doubt 
entirely caused by the state of the atmosphere at  the moment probably 
when the larva is turning to a pupa and all ite tissues are soft. With 
regard to many of the Indian Satyrincs, they are divided into two strongly. 

36 
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marked well-defined groups, which I have designated dry- and wet- 
season forms respectively. These forms prevail dnring their respective 
seasons, but are by no means strictly confined to them. For instance, i t  
is a common occurrence in India to have what is called a " break in the 
rains," when for many successive days one ha;s weather somewhat similar 
to that obtaining in the dry-seaeon. Any larvae turning to pupae during 
a " break " would almost certainly, though they would emerge perhaps a 
week afterwards in a deluge of rain, be of the d y-seaaon form. Similarly, 
during the dry-season, dry-season forms prevail, but, should a rainy day 
or two come, pupae formed during the wet interval wonld probably 
produce the wet.season form of butterfly. Again, as i t  takes bntterflies 
some little time to lay their eggs (after having completed this operation 
they die immediately), i t  must frequently happen that the two forma 
overlap : a dry-season female not having laid her eggs dnring the dry 
season wonld do so a t  the beginning of the rains, and, though caught in the 
rainy season, would still be a dry-season butterfly, its worn appearance, if 
nothing else, proclaiming the fact; and vice umsd with a wet-season 
butterfly not having completed her laying during the rains and canght 
in the dry-season. SO i t  is with bi. malsarida. Mr. Hamilton obtained 
a very long series of i t  in the spring below Shillong in Sylhet: the 
greater portion were, they should have been, of the dry-season form, 
but a few were of the other extreme, and these he picked out, together 
with intergrade specimens between the two extremes, and sent to me. The 

form of this species is therefore M. khasiana in the dry-seaaon 
and true M. m l s a r i d a  in the wet-season, and the occasional appearance of 
the one form or the other out of its proper season will not upset the main 
fact of the occurrence of two distinct well-marked forms corresponding 
to the seaeons, the dry and the wet, into which the Indian climate may 
be primarily divided. 

Mr. Moore's subgenus Kabandu contains therefore a single species 
only, so far as is a t  present known, and adds one more to the groups 
of Mycaleeie in which seasonal dimorphism occurs, as given by Mr. W. 
Doherty in vol. lv, pt. ii, of this Journal, p. 106. 

M. malsarida may be considered to be a rare species, as i t  appears 
to  be strictly oonhed to Assam, though i t  is probably common enough 
in the spots where it is found a t  all. 

Subf amily NYMPHALINE. 

2. ZOPHOE~~A RAMADEVA, de NicBville, PI. XIII, Fig. 3, 8. 

e. r a m h a ,  de NicBville, P. A. S. B. 1887, p. 147. 

I take this opportunity figure thie very pretty and distinct 
epeciee. It lacks (as also does 8. ankeoni,  Atkinson) the glandular 
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patch of dBerently-formed scales on the upperside of the hindwing near 
the baae of the costa which is one of the characters of Mr. Doherty's sub- 
genns C h a m , *  of which Zophowsa baladeva, Moore, is the type. The 
name " aharma " is very close to Chamw, but hBB a M e r e n t  origin, 
being that of a valley in Kummn, I believe. 

3. BYBLIA ILITHYIA, Drury. 

Pap'lia ilithyia, Drary, Ill. Ex. Ina., vol. ii, p. 29, pl. xvii, Bge. 1, 8, fenale  (1773) 1 

Hypanie simplea, Butler, Proo. Zool. Soa. Loud. 1883, p. 146, n. 7, pl. u i v ,  Bg. 8, 
4 f&. 

In  " The Butterflies of India," vol. ii, p. 15, I admitted B. simplex, 
Butler, aa a species distinct from B. ilithyia, Drory, though I had not seen 
a specimen, on the strength of Colonel Swinhoe'e assurances that i t  is a 
good species and his having recorded it from Poona, Mhow, Depalpore, 
and Aaeirghur. He recorded H. polinice, Cramer (which is a synonym 
of B. athyia,  Dmry), also from Poona and Mhow, and identifies one of 
my specimens from Depalpore as B. ilithyia, so that the two speoies occur 
together in three out of the fonr localities from which B. simple% has 
been recorded. 

Not being able to identify B. simplex, I sent my entire colleotiou 
of specimens of this genus to Colonel Swinhoe, who has kindly 
separated them into the two species, B. ilithyia and B. simplea. Of the 
latter species he identifies five specimens, one from Bombay, two from 
Poona, one from Sirnr, and one from the Central Provinces. I find that 
these five specimens show as much variation as do thorn in my long serioe 
of B. ilithyia, and I cannot trace one single character running through 
h e  five examples by which I can distinguish them from B. ilithyia, and 1 
do not know how Colonel Swinhoe identified them. The points of differ- 
ence between the two species that I gave in the key to tho gcnna in my 
book are quite inoorrect, having been taken solely from Mr. Butler's figure 
of B. simplex, with which the specimens Colonel Swinhoe identifiea 
aa such do not a t  all agree. Mr. Bntler's description of B. simpla 
is of little use to students in India, a3 he compares i t  to B. Cora, 
Feiethamel, an African species, which Nr. Trimen in his " South-African 
Bntterilies," vol. i, p. 264, gives ns a synonym of B. ilithyia. In con- 
elnsion, I think that there is only one species of Byblia in India, whioh 
stands as ilithyia, unlesr~ of course Colonel Swinhoe should have incorrectly 
identified my specimens of B. simplez, in which case all his recorded loca- 
lities for that species would probably also be wrong, but this is a very 
unlikely contingency. 

J. A. 8. B., vol. lv, pt. ii, p. 117 (1886). 
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4. NEPTI~  NINA, n. sp., P1. XIII, Fig. 1, 8. 
HABITAT : Bhutan. 
EXPANSE : 8 ,  2.5 inches. 
DESCRIPTION : MALE. UPPERSIDE, both wings distinguished from N. 

mrayana, Moore,* by having all the markings bright ochreons instead 
of "pure white," as deecribed and figured by Mr. Moore for that species, 
or just very faintly tinged with palest ochreons, as in the specimens 
I have seen. Hindwing with the snbmarginal band narrower. UNDUE- 
BIDE, both wings with the ground-colonr and pale violet markings of s 
deeper and richer shade of colour. Hindwing with the submarginal 
band as above narrower, the pale violet band between i t  and the discal 
band broader and better-defined, and the marginal pale violet line nearer 
the margin. 

There are three male specimens of N. nanu in the oollectiona of 
Messrs. Otto Moller and A. V. Knyvett taken in April and June by 
their native collectors in Bhntan. The rich ochreone coloration of the  
markings of the upperside will a t  once distinguish N. nana from N. 
nurayana. The range of the latter species has been considerably ex- 
tended by Colonel A. M. Lang, R. E., taking i t  a t  Naini Tal rarely a t  
from 5,500 to 6,500 feet elevation in the middle of May. N. nuna is ale0 
allied to " Limenitis " antonia, Oberthiir,t from Monpin, from which it 
may be known, on the npperside of the forewing, by the discal streak 
being shorter, and the lower portion of the discal macular band (in 
N. antonia formed of four spots a t  regular intervals divided only by 
the veins, in N. nana apparently of two spoh only, with a considerable 
space of the ground between them, the upper spot nearly a circle, 
the lower an elongated streak) differently shaped. On the hindwing 
the submarginal yellow band in N. nana is narrower. It is also more 
distantly allied to " Limenitis " annandia, OberthiirJ described withont 
erect locality as from China, but the extreme tenuity of the yellow 
markings on the npperside of both wings in that species will a t  once 
distingoish i t  from N. nana; the markings of the underside are similar 
in character, but those on the hindwing are much blurred, end the 
ground-oolonr is pale yellow almost throughout. N. nana is abo allied 
to N. thisbe, M8n6tri6sI§ a species that has no yellow submarginal band 
on the npperside of the hindwing, and occurs in Amurland. 

P. Z. S. 1868, p. 6, n. 8, pl. xlix, fig. 8, male. 
t E'tndes d'Ent., vol. ii, p. 22, n. 11, pl. iv, fig. 8 (1876). 
$ E'tndes d'Ent., vol. ii, p. 28, n. 12, pl. iv, figs. 45, % (1876). 
5 Figured in Sobrenck'e Reisen, vol. ii, p. 26, n. 66, pl. ii, fig. 9 (119). 
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5. ATHYMA RUFULA, de Nichville. 

A. +ufila, de Niokville, Bntt. of India, vol. ii, p. 181, n.'474 (1886). 

HABITAT : South Andaman Isles. 
EXPANSE : 8 ,  2.6 inches. 

DESCRIPTIOR : MALE. UPPERSIDE, both m'ng~ black. Foreming with 
a prominent oval white spot a t  the end of the discoidal cell, and an 
indistinct broken basal narrow white streak ; three subapical oval white 
spote divided by the discoidal nervules, the upper the smallest, the lower 
rather larger, the middle spot the largest; an oblique discal series of 
three white spots, the upper in the first median interspace large and oval 
touching its bounding nervnles, the one below in the submedian inter- 
space quadrate, filling the interspace, slightly constricted a t  each side, 
the lowest spot below the snbmedian nervnre elongated ; an indistinct 
pale rnfons marginal and submarginal macnlar band, the latter ending 
anteriorly in a prominent bright rufons spot 8s in A. cama, Moore. 
Hindm'ng wit.h the first subcostal nervule and that portion of the costal 
nervnre between the bases of its branches pure white ; a broad disml 
white band from the snbmedian nervnre to the first subcostal nervule, 
with a small oval spot in the costal interapace in continuation; a 
narrow pale marginal band, and a broader more distinct submarginal 
band. UNDERSIDE, both wings dull ochreous more or less marked with 
black between the veins. Forewing with the bluish-white discoidal 
streak formed of four equal portions ; a bluish-white spot near the base of 
the submedian intempace bearing a prominent wedge-shaped black 
spot;  otherwise marked much as on the upperside. Hindwing with a 
cnrved snbcostal white streak, and a discal series of decreasing black 
a p t 8  between the veins from the first median nervule to the costa; the 
abdominal margin broadly bluish; otherwise marked much as on the 
npperside. 

I haye at  last received a male of this species from Mr. R. Wimber. 
ley; the first female was caught as far back ae 1878, and is now 
in the Indian Museum, Caloutta. The male is nearest to that sex 
of A. cama, but may a t  once be known on the npperside by the cell- 
streak'and spot being white, not rufons; the white subapical spots 
and &cal band are also differently formed ; in the hindwing the d i s d  
white band ending in s small well-separsted oval spot in A, rufula 
is a h  a distinguishing feature. The colonr of the ground on the under- 
side is a good deal ditEerent too, and the streak in the cell of the fore- 
wing of A. wfula being divided, while it is entire in A. camcs, 
d i l y  distinguish between these species. 
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6. EUTEALIA ADIMA, Moore. 
Adolias dim, Moore, Horsfield and Moore, Oat. Lep. Yna. E. I. C., vol. i, 

p. 191, n. 892 (1857) ; Euthalia a d h a ,  de NicCville, Bntt. of India, vol. ii, p. 210, 
n. 606 (1880). 

When I wrote about this species in " The Butterflies of India," 
I had seen no specimen of it, but, thanks to Mr. Walter A. Hamilton, 
I have received a considerable series of males and five females, all taken 
below Shillong in h s a m .  They shew great variation in the only 
character which distinguishes the species from E. appiades, MBnBtriBs, 
viz.,-the entire absence or more or less prominence of the blne band on 
the outer margin of the hindwing on the nppemide in the male. I n  
some specimens there is not the smallest speckle of blne, in others there 
are just rt few blne scales a t  the anal angle, in others a oonsiderahle pair 
of patches in each interspace, till the other extreme is reached in which 
there is an almost continuous band, a~ in 3. appadas, divided only by 
the veina and internervular folds. The female is indistinguishable from 
the common form of that sex of 8. appiades. I waa wrong in the " Butter- 
flies of India" in saying that E. adima " is apparently nearest allied to 
E.  jahnu, Moore:" superficially a typical male of E. a d h a  is nearer to 
33. jahnu than i t  is Co E. appiudes, the former havingno blne coloration on 
the nppemide, but, aa will be seen from the above remarks, 1. a d i m  is 
a very variable epecies in the male, and one extreme of the variability 
~ p r o a c h e s  very near indeed to E. appides, and the females of the two 
are indistinguishable. Mr. Hamilton tells me that E. appiades does not 
occur at  the spot where he finds E. a d i m  ; the latter may therefore be 
treated as a local race of E. appiadas till the aeries of gradations between 
the two species is found to be quite complete ; a t  present there is a con- 
siderable gap between my most blne E. adima end E. appicrdes, though 
that specimen is really mnch nearer to 1. appiades than i t  is to typical 
E. adima. The true E. appiade~ OCCUI-B almost all over Assam and is a 
very common species. I t  is a little strange that it should be r e p l e d  a t  
the foot of the Shillong hills by so variable a local race. 

Family L Y C Z N I D B .  

7. ZEPHYRU~ DOHERTII, n. SP., PI. XIV, Figs. 1, 8, 2, 9 .  
HABITAT : Western Himalayee. 
EXPANSE : 6 0 ,  1.5 to 1.7 inches. 
DEBCBIPTION : " MALE. UPPEBBIDE, both wings black. FormSng with 

the black area confined to the costa narrowly, the outer margin broedly 
and increasingly to the anal angle, and the inner margin narrowly ; the 
rest of the surface extremely dark iridescent green varying to iride& 
cent purple according to the play of the light, crossed by the black 
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veins. Hindwing with some streaka of the m e  colour between the 
veins on the disc; anal lobe and tail (the latter tipped with white) 
obscure reddish. UNDEBSIDE, both wings reddish-brown, sometimes 
ochreous-brown ; the discoidal cells closed by a narrow red band out- 
wardly defined with black. Forewing with a waved discs1 red band, its 
onter edge irregular, and defined by a fine blauk, then a silvery line, 
extending from the coata to the first median nervnle ; a submarginal 
increasing maonlru: dark fascia, the apical half of the outer margin red- 
dish. Hindwing with a broader discal red band than in the forewing 
prominently outwardly defined with a silvery line, a submarginal lnnular 
red band, which is bent npwarda at  the anal angle and continued some 
dietance along the abdominal margin, where i t  is inwardly defined (aa are 
also the two lnnnles next to it on both sides) with a fine silvery line ; a 
series of red lnnules on the margin; tail red. Cilia cinel.eous throngh- 
out. F~MALE. UPPERSIDE, both &ngs black. Forewing with an irregular 
orenge spot placed outwardly againat the disoo-cellular nervnles, and 
another similar spot placed below and beyond it in the second median 
intempace, sometimes extending diffusedly into the interspaoe below ; 
the discoidal cell and a patch in the middle of the snbmedian interspad 
rich purple (never green) in some lights ; thia colour sometimes entirely 
absent. Hindwing unmarked. UNDERSIDE, both wing8 as in the male. 

May a t  once be distinguished from 2. icana, Moore, by the dical  
band of both wings on the underside being narrower and ontward:y 
defined with a bright silvery line. The two lnnnlar marginal bands on 
the underside of the hindwing are in 2. dohertii also more prominent 
and deep vermilion throughout : in 2. icana they are more orange and 
that colonr ia confined to the anal angle. The discal band on the hind- 
wing below is always distant from the disco-cellular band : in 2. icana 
the two are mn into each other, owing to the much greater breadth of 
the band. 

I possess numerous specimens, including fonr females, of 2. 
d o h t i i  taken by Mr. P. W. Mackinnon a t  Tehri Gnrhwal, near Mwnri, 
8,500 feet, in June ; I also took fonr males on the Jalanri Pass, a t  about 
9,000 feet, Knln, in July. As Mr. W. Doherty first pointed out the d i e  
tinctness of thia species," I have much pleasure in naming i t  after him. 

8. ACESINA ABEBBANS, n. sp., P1. XIV, Figs. 3, 8, 4, 0 .  
HABITAT : Upper Tenasserim. 
EXPANSE : 8,145 ; ? , 1.50 inches. 
DESCRIPTION : MALE. UPPERSIDE, both U6mJ8 shining bluish-purple, 

with a very narrow outer black margin. Hindwing with some marginal 

* J. & 8. B., vol. lv, pt. 2, p. 131 (1886). 
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narrow black streaks on either side of the tail divided from the cilia by 
a white thread ; tail black tipped with white. UNDEBSIDB, both wings 
colonred and marked almost exactly like A. praganesa, mihi. Forewing 
with the discal macnlar band much broken in the middle, the lower por- 
tion below the third median nervnle being shifted backwards consider- 
ably, so that the outer anterior angle of the uppermost spot of the lower 
portion touches the inner posterior angle of the spot above i t ;  in A. 
paraganesa this band is straight and unbroken. Hindwing with a few 
metallic green scales towards the anal angle which are not present in 
A. paraganesa. FEMALE. UPPERSIDE, forewing with the costa, apex, aud 
outer margin all broadly black, the base and disc of the wing to the 
inner margin pale blne ; a whitish spot a t  the end of the discoidal cell, 
one beyond in the lower discoidal intempace, and two smaller one8 
below divided by the second median nervnle. Hindwing with the costa 
broadly, the outer margin less broadly and decreaeingly black, the veins 
black, widening out towards the margin, the reat of the wing pale 
blne ; a fine anteciliary white line on either side of the tail. UNDEMIDE, 
both wings marked as in the male, but the metallic green scales on the 
hindwing wanting. 

A larger species than A. paraganma, the male conspicuonsly different, 
as the blne coloration extends over the entire surface except the ex- 
treme margin, while in A. paraganecra i t  is confined to a patch on the  
disc and base ; the opposite sexes in A. paraganma are also nearly alike, 
while in A. aberrane they are widely different. This is only the second 
species of the genus. The male was taken by Captain C. T. Bingham i n  
the Meplay Valley on the 6th January, 1882, the female waa also obtained 
by him a t  Donat in January. 

9. ZAEONA JASODA, n. sp., Pi. XIV, Fig. 5, 8.  

HABITAT : Pegn Hills, Burma. 
EXPANSE : 8 ,  1.4 inches. 
DESCRIPTION : MALE. UPPERSIDE, both wings black. Forewing with 

a streak on either side of the median nervnre, a small patch filling the 
base of the second median and a larger one filling tho base of first 
median interspace, a lengthened streak in the interno-median area and 
placed obliquely above it, a large somewhat quadrate patch in  the 
submedian interspace, all brilliant shining ultramarine-blue inclining to 
brilliant emerald-green in some lights. Hindwing with the posterior two- 
thirds of the surface also blue crossed by the black veins, the outer margin 
narrowly black, and with somewhat diffused black spota placed upon and 
near the termination of the median nervules, two conjoined spots in conti- 
nuation of thoso ht ter  in the submedian interspace ; costal and abdominal 
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mtbrgins pale fU4COUE. UNDERSIDB, both wings deep gl0SEJ' pUl'plhh-bl'0~Il. 
Forewing with a discal macnlar irregular faecia, and with a double 
series of indistinct marginal lnnnles ; inner margin pale. Hind~cing 
with a very irregular discel mwnlar fasoig outwardly slightly defined 
with whitish ; marginal lonnlea mnch ae in the forewing, some indistinct 
plumbeom irrorations towards the anal angle. 

Nearest to " Pwitia " pharyge, Hewiteon, from Perak and Borneo, 
from which it may a t  onoe be distinguished by the absence of the three 
subapical and six marginal blue spots and the broad streak in the interno- 
median area on the npperside of the forewing, and the mnch greater 
extent of blne coloration on the upperside of the hindwing ; the mark- 
ings of the underside also are very Merent. 

Described from a single specimen in  the colleotion of Captain C. T. 
Bingham, who captured i t  in December, 1887. 

10. Apsnaua WKMA, n. sp., P1. XIV, Fig. 6, 8 .  

HABITAT : Sikkim. 
EXPANSE : 8, 1.3 inchee. 

DE~~BIPTION : MALE. UPPBMIDP, .forewing blmk, the baue and lower 
d i e d  area slightly iridescent deep blne of the exact shade and extent of 
A. niplicur, Moore ;* a m a l l  femginona spot near the baee of the 
s w n d  diswidal interspace. Hi&g with the oostal margin broadly, 
outer margin namowly black, abdominal margin pale h c o n s ,  the rest of 
the  wing irideecent deep blne ; anal angle ferrnginona, bearing two black 
epota sparsely marked with metallio silvery scales ; tails black, tipped 
with white. UNDBBBIDE, formirag pale ohrome-yellow, the inner margin 
below the median n e m  funcons, beyond and below the first median 
n m n l e  whitish ; a very short black streak from the base of the wing 
touching the oostal nervnre posteriorly ; a small oval spot beyond in the 
diecoidal cell ; another oroeeing the cell from the baee of the first median 
nervnle to the costa ; an oblique diacal band from the middle of the costa, 
towards the anal angle ; a figure of eight beyond, parallel to the discal 
band and touching the wsta;  two oblong spots beyond tonching in the 
middle, not reaching the discal band, but forming with i t  a disconnected 
Y-shaped figure ; a snbmaqinal catennlated band, ending posteriorly 
in two b h k  spots in the snbmedian interspace ; all these spots and 
bands of a darker chrome-yellow than the ground, broadly outwardly 
defined with black; a marginal fine black line more or less broken up 
into spots. Hindwing pale ohrome-yellow ; the spots and bands arrang- 
ed as neael, colonred as in the forewing, the discal and submarginal 
bends where they am recnrved to the abdominal margin marked with 

J. A. S. B., vol. liii, pt. 2, p. 27 (1884). 
37 
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metallic silvery lines ; the anal lobe marked much aa on the npperside, 
but the fernginone colonr more inclined to orange. 

The type is unique in the collection of Mr. Otto Moller. The 
species is nearly allied to A. nipalicuu, Moore, which also occura in 
Sikkim, and from which the male does not differ on the npperside, but may 
be known on the underside by having none of the spots and bands of the 
forewing traversed by a silvery line. 

11. APRNEUB RUKMINI, n. sp., P1. XIV, Fig. 8, 8. 

HABITAT : Sikkim. 
EXPANSE : 8 ,  1.35, and 1.60 inchee. 
D E ~ ~ B I P T ~ O N  : ~ L E .  UPPERSIDE, foreuneunng aa in 8. rukma, but lack8 

the femginons spot. Hindwing as in A. r u h ,  but the anal lobe doll 
ochreow instead of fernginow. UNDERSIDE, both wings pale reddish- 
ochreow or stone-colonr. Forewing with the inner margin paler, the 
usual blackish patch towards the base of the inner margin; all the 
markings much reduced and attenuated ; the short streak a t  the base 
of the cell and ring-spot beyond entirely absent in one specimen, but 
present in the other ; the other bands and spots sparaely marked with 
silvery ae in A. niplicus, Moore. Hindwing also with all the bends 
highly attenuated and marked with a silvery line ; a very small term- 
ginow-orange spot only on the snal lobe. 

The species is known to me by two male specimens in the collection 
of Mr. Otto Moller, one of which was taken on 8th May, 1888. Except 
i n  size, they are nearly ezaotly alike. 

12. APHNBCS SAKI, n. sp., P1. XIV, Fig. 7, 9. 

HABITAT : Sikkim, Bhutan. 
EXPANSE : 8 9 , 1.5 inches. 
DF.SCRIPTION : WLE. UPPERBIDE, both v h g a  exactly aa in A. ruk-, 

but the ferruginons spot beyond the discoidal cell rather larger. UNDER- 
BIDE, both wings differ from that species in the ground-colonr beiug 
pale cinnamon-red instead of pale chrome-yellow, all the bands and spate 
the *me, but, instead of being filled in with dark chrome-yellow, they are 
cinnamon-red. FEMALE. UPPERSIDE, forming black with an oval s- 
femginons patch on the disc marked in the middle by a black spot ; the 
lower discal and basal areas metallic plnmbeons-silvery. Hindwing drill 
fnscons, sparsely sprinkled with plumbeons scales. UNDERSIDE, forewing 
very pale chrome-yellow ; the fignre of eight and two spots beyond 
much smaller and quite divided. Hindwing, ground-colonr dnll pale 
cinnamon, marked as in the male. 

This species is known to me by three male specimene almost exactly 
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alike in the collection of Mr. Otto Moller, one of which w ~ e  taken in Sikkim 
on 11th July, 1884, another is without date, and the third was taken 
in Bhnhn in April, 1887, also a single female in the collection of Mr. 
(3. C. Dndgeon taken on 6th May, 1887, also in Sikkim. 

Whether A. nipalicus, A. rnkma, A. rulmini, and A. sani are four 
distinct or one protean species must remain undecided for the present. 
The ground-colour of A. nipalicue and A. ruknaa is the aame on the 
underside, viz.  yellow, but the former has the bands and spots merked 
with a silvery line, while the latter has not. The colour of A. rukmini 
is dull Indian-red or stone-colonr, bends marked with a silvery line ; 
of A. sani cinnamon-red, with no silvery line. By these characters, aa 
far ea my specimens go, the various species can be readily dltinguished. 

13. HORAGA BANA, n. sp., PI. XIV, Fig. 10, 8. 

HABITAT : South Andaman Island. 
EXPANSE : 8, 1-15 to 1.25 ; 9 ,  1-20 to 1.35 inches. 
DESCBIPTION : ~ L E .  UPPEESIDE, both wings diEer from H, albima- 

clrlir, Wood-Mason and de NicBville, in the violet-blue coloration being 
replaced by pure caeruleen blue. Forewing in having the oval white 
discal patch smaller, bounded by the lower discoidal and first median 
nervalea, in  one specimen only extending very slightly into the snb- 
median interspace, divided into three portions by the black crossing 
nervnles ; in one specimen there is a coneiderable patch of pure crernlean 
blue scales on the basal half of the wing below the median nervnre, which 
patch is obsolete in another specimen and entirely absent in a third. 
UNDERSIDE, forewing differs in having the median white band extending 
conspicnonsly almost to the costa and pure white throughout, the anterior 
portion of it not washed with fnscons aa in H. albimacula. Hindwing 
with the median white fascia on the average twice as broad ; this, 
however, is a variable feature in both species. FEMALE much larger than 
the male in  three ont of four specimens. UPPRESIDE, forewing with the 
discal white patch twice as large, extending from the snbcostal almost 
to the submedian nervure, and proportionally broad ; a few pale grey- 
blue scales placed below the median nervure towards the base in two 
specimens. Hindwing with some scattered pale grey-blue sa les  on tho 
disc. U a ~ ~ s s r o r ,  both wings bright fnlvons. Forewing with the discal 
white patch almost touching the costa, its antenor portion narrow and 
outwardly slightly hooked; the ground-colonr beyond the white patch 
increasingly to the costa fascons ; inner angle and margin pale. Hind- 
wing with the outwardly-diffused discal band outwardly bordered by a 
pale fnscons fascia, widest a t  the costa nnd obsolete at  the third median 
nervule. Otherwise as in H. albi~itac~tla. 
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Described from two males and throe females collected by the late 
Mr. A. R. de Roepstorff, and now in the Indian Museum, Calcntts, and 
another pair taken by Mr. R. Wimberley in my own collection. 

I hare taken this opportunity to figure a msle of 8. albinurculq 
(Pl. XIV, Fig. 9), which k the only other species of the genua occurring 
in  the Andaman Islands, and is not furnished with the 'Lmale-mark" 
present in H. rana and all Indian species except H. viola, Moore. 

14. &PAU TARA, n. sp., P1. XIV, Fig. 11, 8. 

HABITAT : Sylhet, Naini-tal. 
EXPANSE : 6 , 1.6 ; Q , 1.65 inches. 

D E S C R I ~ I O N  : MALE. UPPEESIDE, both PLdngs black glossed with rich 
deep purple-blue in some lights, somewhat as in R. qhim, Fabricine (a 
common species in Sylhet and B m ,  and figured by Hewitson ae Deudorix 
varuna), but not of so brilliant or rich a shade. Fur-ng with a promi- 
nent round discal velvety black eexnal patch on the middle of the diso 
extending slightly into the discoidal cell and traversed by the bases of 
the two lower median nervnles. Ciliu black, on the hindwing white from 
the second median nervnle to the anal angle. Hindwing with the anal 
lobe. marked with a small ochreous spot. UNDEBSIDE, both wings greenish- 
ochreous. F'weuring with two short brownish lines a t  the end of t h e  
cell; a regularly-curved narrow brown discal bsnd from the costa to 
the submedian nervnre. Hindwing with the disco-cell& lines as in 
the forewing, the discal band also, but outwardly very irregular, 
finely defined with white ; a similar short oblique band on the middle of 
the abdominal margin; 8 round black spot on the margin in the Grat 
median intempam faintly crowned with ochreous ; the d lobe. black, 
the spsce beyond sprinkled with black and white ; h e  anteciliary black 
a d  white lines becoming obsolete anteriorly; tail long, black, tipped 
with white. FEMALE. UPPERSIDIE, both m'ngo dull purple, entirely lack- 
ing the rioh deep purple gloss present in the msle. UNDEBEIDB, both 
wings bright ochreous, the markings as in the male. 

Described from several examples of both sexes obtained in Sylhet 
by the native collectom of the Rev. Walter A. Hamilton, also from two 
females taken by Colonel A. M. Lsng, R. E., one a t  Nsini-tel, 5,000 
feet, on 29th September, the other a t  Nalainn, near Naini-tal, 4,200 
feet, on 22nd September, 1887. The blue coloration of the upperaide 
of the male is different from that of any species known to me ; the 
g L  male-mark " is also more prominent than in any other species of the 
genus and difEerent in character ; it is present in R. ursab, Hewiteon, 
but is qnite dSerent, and is altogether absent in R. sphinx, Fabricins. 
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15. Fbm BOUCUA, n. ep, Pi. XIV, Fig. 12, 8. 

HABITAT : Sikkim. 
EXPARSE : 6, 1-18 to 1.56 ; 9 , 1-40 to 1.52 inches. 

DESCRIPTION : " MALE. EPPERRIDE, both wings fnscous. Forewing 
glossed with shining deep steel-purple from the base to beyond the 
middle. Hindwing with a11 but the costa, outer margin narrowly, and 
abdominal margin broadly, glossed with shining deep steel-purple. 
UHDEB~IDE, both wing8 vinous-red, in some specimens the red colour some- 
what obsolescent. Forewing with two short dark lines a t  the end of the 
cell, a discal very even slightly carved narrow darkband from the costa 
to the submedian fold, a submarginal obscure fascia. Hindwing with the 
disco-cellular and discal markings as in the forewing, but the latter a t  ita 
posterior end assuming a W-shaped figure, the whole band outwardly 
narrowly defined with white, a t  its posterior eud also inwardly defined 
with white, the anal lobe marked with red in the middle, a red spot on 
the  margin beyond the base of the tail, between which the wing is 
irrorated with grey scales, a narrow red line running up from the anal 
lobe to the abdominal margin below the discal line. Cilia reddish-brown 
throughout. Tail black, tipped with white. FEMALE colonred and 
marked eractly like tbe male, but of course lacking the mole seooodary 
eexnal characters. 

Mr. Otto Moller possesses five malea and six females of this dis- 
tinct speciea all taken in Sikkim in March. The reddiah-vinous colora- 
tion of the underaide a t  once dietingnishea it from all the species of the 
genua known to  me. 

16. RAPALA BUXABIA, n. sp., PI. X V ,  Fig. 13, 8. 

HABITAT : Bhutan, 
EXPAITBE : 6,1.62 inch-. 
D E ~ ~ B I P T I O ~  : MALE. UPPEWIDE, both wings dark brown overlaid 

e t h  a deep steel-blue glow, in certain lighte the whole surface shows a 
resplendent owrulean coloration of much the same shade se in Rapah 
. d i ~ t a c a ,  Moore, though of far greater extent. Hidwing,  the anal lobe 
with an oval patch of deep vermilion soales, the abdominal margin pale 
brown and very hairy, tail black tipped with white. UND~~RSIDE, both 
wings of a pale ochreom-brown wlour. Forewing with a pair of fine 
brown lines closing the dieaoidal -11; a very straight oblique discal 
line from the costa to the middle of the submedian intempace, d e  
up of two equal portions, inwardly of a pale brown portion, out- 
wardly of a dark brown portion ; a very indistinct submarginal fmcia. 
Hindwing with a pair of very fine brown lines closing the discoidal cell ; 
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a very straight discal line aa in the forewing from %he costa to the first 
median nervnle, from thence to abdominal margin forming a W-shaped 
figure ; a submarginal fascia as in the forewing ; anal lobe black crown- 
ed with whitih, inwardly marked with an orange line ; a round black 
spot crowned with ochreone on the margin in the h t  median interspaw, 
the wing-surface between it and the anal lobe sprinkled with black and 
white scales, a fine black marginal thread. Oilia reddish-brown through- 
out. Body conoolorous with the wings above, pale yellow below. Head 
with the frontal tuft and palpi pale yellow. 

Apparently nearest to Bapala niesa, Kollar, with which it closely 
agrees in  the colorstion and markings of the underaide, though the 
discal line on the underside is straighter and more even than ie nsnally 
the case in that speoies. I t  differs, however, from R. n k a  on the 
upperside in having the rioh iridescent blue reflections, which are only 
seen in certain lights, and are entirely absent in R. nieea. 

Described from a single specimen taken in Bhutan in April, in the 
collection of Mr. A. V. Knyvett. 

17. TAJURIA ISTROIDEA, de NicBville, PI. XIV, Fig. 14, 8.  

2'. Mtroidea, de Niokville, P m .  Zoal. Boo. Lond., 1887, p. 468, pl. 11, fig. 3, 
female. 

E ~ B I T A T  : Sikkim. 
EXPANSE : 8, 1.4 inches. 

D E ~ ~ R I P T I O N  :  ALE. Diffem from the desoription of " Benelano I' 
yajna, Doherty,* on the UPPEEBIDE of the hindwing in the glittering aznm 
patch being of greater extent,occupying the anterior half of the discoidal 
cell, instead of extending into i t  slightly, and reaching to the costa 
and to the apex of the wing. On the UNDERBIDE the apex of the fw-e- 
wing is concolorous with the rest of the wing, not darker as in R. yajna, 
the discal liue is outwardly curved, of a deeper rnfons than the ground- 
colonr, outwardly defined by a fine white line, instead of being chiefly 
white, slender, and sinuous, and without any trace of an outer black 
bounding line ; the hind&g haa the abdominal margin concolorons w i t h  
the rest of the wing, not partly white as in R. yajna. 

Desoribed from a single specimen taken in Sikkim on 2nd Decem- 
ber, 1887, in Mr. Otto Miiller's collection. The underside agrees exactly 
in colour and markings with the female, except that the ground-colow 
is rather darker. 

J. A. 8. B., vol. Iv, pt, %, p. 128, n. 140 (1886). 
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18. TAJURIA DONATANA, n. Bp., PI. Xw, Fig. 15, 8. 

HABITAT : Upper Tenasserim. 
EXPANSE : cT,lS35 inches. 
DR~CRIPTION : MALP. UPPBB~IDE, both wing8 deep purplish-black. 

Fordq  with the basal and lower discal areaa rich deep iridescent 
blne, the colour extending slightly into the discoidal cell from the base 
of the first median nervule to the base of the wing. Hindwing with an 
elongated diecal patch of rich iridescent blne of a lighter and brighter 
shade than in  the forewing; the abdominal margin anteriorly pale 
fnscons and fringed with white, anal lobe white marked by a round black 
epot, bearing ra few metallic silvery scales ; cilia from the anal angle to 
the  second median nervnle white, thence to the apex of the forewing 
black. UNDERSIDE, forewing rich chrome-yellow, unmarked, the inner 
mnrgin broadly pale fuscons. Hindwing rioh chrome-yellow ; the anal 
area sprinkled with black and white scales ; the ma1 lobe intensely 
black, with an intensely black small round spot on the margin in the 
first median interspace ; the black and white anal area bounded ante- 
riorly by an irregular iridescent greenish silvery line, above which is an  
irregular W-shaped white figure finely defined with black ; s fine black 
anteciliary line from the anal angle to the discoidal nervnle. TaiL 
black tipped with white, the outer rather the shorter. 

A smaller species than the " Myrina " m-solina of Hewiteon,* from 
Celebes and Macllssar; difIering in the shape of the blue patch on the 
nppereide of the forewing, which in that species is deeply indented a t  the 
base of the first median nervnle; also by the absence on the underside 
of both wings of the very palo broken linear brown band described, but 
not  shown in the figure, 8s occurring in M. orcrolina, and in other details. 

I have described T. clonatana from a single example taken by Captain 
C. T. Bingham iu the Donat range, Upper Tenasserirn, in April. 

Family PAPILIONlDA. 

Subfamily PA PI LION IN^#. 

19. PAPILIO ROBLEI, n. Bp., PI. mII, Fig. 2, 8. 
HABITAT : Karen Hills, Burma. 
EXPANSE : d , 4  inches. 
D g s o e r ~ ~ ~ o X  : ~ L E .  UPPEB~IDE, both dngs black. Forw'.ng with 

f a r  longitudinal streaks of scattered ochmmns scales in the discoidal 
cell. Cilia black. Hindwing with a large cream-colonred tripartite sub- 
spiml p b h  from the discoidal nervnle to the oostal nervnre much 8s in . 
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P. helenus, Linnmm ; a semi-circular red mark enoloaing a mnnd portion 
of the ground-colour a t  the anal angle; cilia black, but with a spot of 
white in the costal, discoidal, and median intempaoes. UXDEBBIDE, both 
wi~cgs blackish-brown. Forewing with the streaks in the discoidal cell 
as above, but more prominent, some scattered ochreone scales on the 
disc, and a short pale streak on the margin on each internervnlar fold. 
Hindwing with the cream-colonred patch aa above, a submarginal series 
of pale yellow lnnnles from the costa to the third median nervnle, each 
lunnle marked in the middle by ochreone ; an ochreous lnnnle in t h e  
first median in te rape ,  and an almost complete fernginom-ochreone 
ring-spot a t  the anal angle, above which is an elongated patch of whitish 
acales ; there are a few scattered blue scales on the d k c  from the sub- 
median nervnre to the discoidal nervule. Oi2k black, but marked with 
a white spot in the middle of each intempace. 

Nearest to P. helenw, from which it may be readily distinguished 
by its smaller size, narrower wings, and the single red lnnnle on the  
npper~ide of the hindwing only ; on the underside by the short intelr 
nervnlar ~ t reaks  on the margin of the forewing, by the large snbapical 
cream-coloured patch of the hindwink being entire, not divided as in P. 
hehw into three well-separated spots by the black veins, by the sub- 
marginal lnnules being pale ochreom-yellow inatead of red, by there being 
no lunnle in the second median interspace, a single lunule in the f h t  
median interspace (in P. heknus there are two), and in the scattered blue 
scales on the disc, and the patch of whitish scales in the submedian 
interspace placed against the submedian nervnre. I t  is altogether o 
narrower insect than P. helenue, and does not agree in shape with a n y  
species known to me, though it is perhaps in that respect nearest to 
P. demolion, Cramer, to which group, on further consideration while this  
paper is paasing through the press, I have come to the conclusion t h a t  
it belongs, in which opinion Mr. Wood-Mason, to whom I have submitted 
the specimens, concurs. 

Two male specimens of P. noblei exactly alike have been obtained 
one in February and one in March in the Karen Hills by the native col- 
lector attached to the P h y r e  Museum, Rangoon. I have named the 
species after Mr. B. Noble, the Curator of that Museum, who has 

presented one of the specimens to me, besides many other  
rarities from the B n m a  region. 

Family HESPERIIDA. 
20. HEBPERIA (?) CEPHALOIDES, n. sp., PI. XIlI,  Fig. 4, 8 .  

HABITAT : Karen Hills, Burma. 
Expwse : 8, 1.6 inches. 

DEBCRIPTION : MALB. UPPLBBIDE, both wing8 dark purplish-brown ; 
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cilia alternately black and white. Fmewing with a large somewhat 
square spot a t  the end of the cell, a little larger rhomboidal one below it 
in the first median interspace, and a much smaller square one a t  the 
middle of the second median interspace, three small conjoined round 
subapical dots, of which tho npper one k the largest, the middle one the 
smallest, all translucent white ; an opaqne dot touching the snbmedian 
nervnre in the middle of the snbmedian interspace. Hirldwing with ' 

three translncent white spoh forming an eqnilnteral triangle, of which 
the two at the base are the largest and equal, and the apical one is a mere 
dot. UXDEBSIDE, form'ng with a broad costal streak occupying the upper 
half of the discoidal cell and reaching to just beyond the middle of the 
wing, and an apical patch, bright chrome-yellow, between which streak 
and patch the ground-colonr is castaneons, the rest of the wings black ; 
the translucent white spots as on the npperside, but with two additional 
small black spots between the lowest of the subapical series and the spot 
in the second median intempace. Hindwing with the basal half of the 
wing chrome-yellow, the onter half castaneons ; a small round castane- 
one spot near the base of the wing, the three discal translucent spota as on 
the npperside, but with two additional opaqne round spots, one near the 
coeta a t  the inner edge of the castaneons portion of the wing, the other 
in the middle of the snbmedian interspace, all five spots surrounded by 
a fine black line ; there are traces of a series of blackish spots between 
the veins near the margin. Head, thorax, and abdomen black above, 
beneath, Legcr, and palpi chrome-yellow. 

Very near to, but quite distinct from, Heeperia cephnla, Hewitson,* 
a fairly common Sikkim species, from which i t  differs in its larger size, 
and in the  following particulars :-the enbapical series of spots on the 
forewing has the middle spot the smallest and the npper one the largest, 
while in H. -hala the series is an increasing one ; in H. ceplula the spot 
below these is in the lower discoidal intempace, in H. cephnloides i t  is in  
the second median interspace ; on the hindwing, in H. cephaloidea there 
are three small spots, in E. cephala there are two only, both large, the 
outer one very large ; on the underside in H. cephala the costal yellow 
et.reak extends uninterruptedly from the base to the apex, in H. cephaloiciea 
it is interrupted by a large castaneons patch ; in H. cephala the hindwing 
is entirely yellow, in H. cephaloides the basal half only is yellow, the 
onter half being castaneons; the spots too are very different and in 
greater number and occupy different positions. 

I a m  indebted to Mr. B. Noble, the Curator of the PhaSre 
Maaenm, Rangoon, for the opportunity of describing this interesting 
species, of which he has obtained two specimens. They were captured 

Ent. Month. Mag. vol. xiii, p. 152 (1876). 
38 
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by the native collector attached to that institution in the k e n  Hills in I 
April, 1887. 

21. PLESIONEURA LAXMI, n. sp., P1. XIII,  Fig. 5, 8. 

HABITAT : Upper Tenasserim. 
EXPANBE : 8, 1.8 inches. 
DESCRIPTION : MALE. UPPERSIDE, 60th wings olive-greenish. Fnre- 

wing with a very large quadrate spot filling the outer end of the dis- 1 
coidal cell and extending somewhat narrowly to the costs; a small 
quadrate spot near the base of the second median interspace ; another 1 

quadrate'spot below it fully four times ae large, in the middle of the 
first median interspace ; two dots placed obliquely in the submedian 1 
interspace, the npper one placed below the lower outer angle of the  
large spot in the interspace above ; three subapical well-separated dote 
in a curved series, the npper one twice as large as the other two taken 
together-all these spots lnstrons translucent white ; an indistinct dark 
macnlar band, and two small black dots placed one above the other ob- 
liquely near the base of the submedian interspace. Hindwing rather paler 1 
than the forewing ; a subcostal black spot placed near the base of the wing, 
two parallel discal black macnlar bands. UNDERSIDR, both w i y s  ochreous- 
brown. Fwewing marked as above, Hiildwing with the bands broken 
up into spots and arranged thus :-a largish black spot in the discoidal 
cell, almost completely surrounded by a series of spots beginning with a 
moderate-sized one near the baee of the subcostal interspace, a very 
large round one near its middle, then about eight small spota curving 
round to the base of the wing. Cilia brownish throughout. Antennat, 
ochreous-brown above, the hook black above, ochreous below. Body and 
head more or leas conoolorons with the wings above and below. 

I possess a single specimen taken by Captain C. T. Bingllam in 
March in the Thoungeen Forests, Barma. It is neareat to P. agni, 
mihi,* but the pnnd-eolonr of the upperaide L entirely Werent, as 
are also many of the markings. 

22. PLEBIONEUEA BABIFLAVA, n. sp., P1. XIII, Fig. 7, 8. 

HABITAT : Travancore. 
EXPANSE : 8, 1.8 inches. 
DEBCRIPTION : MALE. UPPERSIDE, both &ngs dark glosey brown, 

with a slight vinous tinge. Cilia paler brown. Forewing with a pyramidal 
spot at  the end of the cell, and a large somewhat l-onnded one below it 
in t l ~ e  first median interspace, both semi-transparent lustrone white. 
Hidwing unmarked. UNDERSIDE, both wings rather paler than above. 

+ J. A. S. B., ro l .  lii, pt. 2, p. 87, n. 32, pl. x, fig. 4., female (1883). 
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For-ng marked sa on the upperside. Hindwing with the bssal third 
of the wing rich chrome-yellow. Head and body above conoolorous with 
the wings, palpi and thorax below grey, abdomen cinereous. 

I am indebted to Mr. Harold 6.  Fergnson for a single specimsn of 
this remarkable species, which as f ~ r  as I know h w  no near ally. He 
informs me that it wae captured by a Mr. Atholl MacGregor, probably in 
March or April, 1880, a t  Pirmaad, and that Mr. MacGtregor, who is now 
hi England, possessea only one other specimen. 

23. HIDARI BHAWANI, n. sp., P1. XIII, Fig. 6, 13. 

HABITAT : Arracan Coast, Burma. 
EXPANSE : d, 2.2 inches. 

DESCR~PTTON : MALE. UPPERBIDE, both dnge  ochreous-brown. Fove- 
wing with four lustrous semi-transparent pale yellow spots, one just 
beyond the middle of the cell much constricted in the middle, an oval 
one in the upper discoidal interspace, a sqnarish one near the middle of 
the  second median intempace, m d  the lsst near the middle of the first 
median intempace, lnnnlar ; a small opaque spot in the submedim inter- 
space touching the middle of the snbmedian nervni-e. Hindwing 
unmarked, but densely woolly towards the base. U~DERSIDE, forezc.i,rg 
brown, the costa and the apex broadly pale ochreons more or less striat- 
ed with fine brown lines; the four semi-transparent spots as above, but 
with two minute ones above the subapical spot divided by the fourth 
sabcostal nervule; the spot in the submedian interspace larger and 
diffused. Hindwing pale ochreons, bnt with a dark brown streak parallel 
and near to the costa from the base to the outer margin, and the abdo- 
minal margin widely brown, the oohreons portion of the wing coarsely 
striated with brown. Head and t h r a a  above clothed with long pale 
ochreow haire, but with a line of dark brown hairs running down the 
middle ; abdomen dark brown above ; palpi, thorax, and abdomen pale 
ochreous beneath ; antenttce with the shaft pale ochreons above dark 
brown beneath, club pale ochreons anteriorly, fnrrcons posteriorly. 

Described from a single specimen in Captain C. T. Bingham's 
collection taken by him in February, 1886. It cannot be mistaken for 
the other three species of the genus, H. irava, Moore, H. sybirita, 
Hewitson, or H. sfaudingen', Distant, all of which occur in the Malay 
Peninsula. 

%. COLADENIA HAYILTONII, n. sp., P1. XIII,  Fig. 8, 3. 

HABITAT : Sylhet. 
EXPANSE : 6, 1.6 inches. 

Descar~~ron  : MALE. UPPERBIDE, fore7oi~1g olive-peeni~l, fn3cous) 
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with two very irregular broad discal black fascire joined in the middle ; 
three most minute transparent subapical dots, the uppermost the largest, 
placed a t  the outer edge of the anterior portion of the outer black faacia, 1 
a veiy minnte similar spot in the aecond median intempace, a very 
attenuated spot acrose the middle of the first median interspace, both 
placed on the onter black fascia ; the inner margin somewhat broadly 
irrorated with greyish &lea ; a submarginal indistinct broad blaokieh 
fascia. Hindwing, ground-colour much as in the forewing, but the onter 
third of the wing irromted with gray scales ; a recurved black macular 
decreasing band from the costa near the apex of the wing to the second 
median nervnle; the disco-cellular nervules defined by a pale line. 
UNDERSIDE, both wings vinous-fuscom. Forewing with the transparent 
epots as sbove. ~ i s d w i n ~  with the disc irrorated with whitish ; the 
macular black band much as above ; an anteciliary whitish line. Cilia 
fuscous. 

The Rev. Walter A. Hamilton, after whom I have much plesern 
in naming it, obtained a single specimen in Sylhet in the spring. It is 
quite unlike any species known to me, and I place it in the genus 
Colndenia only became it agrees in outline with C. tima, Moore. 

25. PARNARA UMA, n. sp., P1. XIII, Fig. 9, 9 

HABITAT : Karen Hills, Burma. 
EXPANSE : 9 ,  2.0 inches. 

DESCRIPTION : FEMALE. UPPERSIDE, both wings rich dark g l o e ~  
brown, the base clothed with somewhat long greenish-ochreous s e b .  uilb 
ochreous-brown. Forezo<ng with a spot in the discoidal cell divided in 
the middle by a fold of the wing, its upper portion lengthened, inwardly 
sharply pointed ; three increasing conjoined aubapical spots, the ~ 0 8 -  

terior one nearly twice as large as the other two taken together; a 
quadrate spot near the middle of the second medbn intempace, a larger 
one in the first median inteivpace placed exactly midway between t h e  
epot in the second median interspace and the lower portion of the  cell 
epot, its onter edge highly excavated, its inner edge correspondingly 
rounded-all theee spote shining translucent ochreons. UNDEBBIDE, b t h  
wing8 brown etrongly washed with vinous. Pw-ng with the spots 
above but white instead of ochreous, the spot in the cell entire. Hind- 
zaing with a lengthened subcostal broad streak ~osteriorly bounded by the 
8nbcostal nervnre and second subcostal ncrvule; a discal recnrved 
tmnsveree series of six quadrate spots, of which the two below the 
posterior end of the snbcostal streak are the smallest, a similar but 
eomewhat snffns'ed spot near the base of the wing- the streak and spots 
all pure eilvery. Head and body wncolorone with the wings above, 
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XI.-A Lbt of tho ~ e r &  of Simla in tire N. W. Hinaalaya between Levels 
of 4,500 and 10,500 Feet.-By H. F. BLAHFORD, I!'. R S. 

[ h i v e d  May 12th ;-bad June 6th, 1888.1 

(With Plates XV1.-XXI.) 

I n  the course of my summer residence at  Simla during the last ten, 
and more particularly the lsst five, y m ,  I have rrvailed myself of euch 
opportunities aa have offered to collect and examine the  material^^ for a 
list of the local ferns. The limits of my field of work have necessarily 
been determined by considerations of ready eccessibility, and do not 
extend much below 4,500 feet on the one hand, nor above 10,500 feet on 
the other. I have, indeed, sometimes visited lower slopes and valleys 
both in the neighbonrhood of Simla end in Chamba and the Jnmna 
valley, but my examination of these lower levels hae been too imperfect 
to admit of my sttempting anything like ao oomplete s list of their fern 
flora as for the range of elevations between the limita above specified. 
To the ferns occurring between 4,500 and 10,500 feet, therefore, thie list 
is restricted. 

In  lateral extension, i t  takes cognizance of that portion of the Simle 
ridge which extends from the south-western limita of the station to the  
further side of Hatu, a distance by the Great Tibet Road of about 52 
miles, but beyond the immediate neighboorhood of Simla my examine- 
tion of the hill slopes haa been reetricted to levels above 8,000 feet. 

As is well known, Simla stends on that ridge of the H i m a l a p  
which divides the drainage of the Sutlej from that of the Tonae and  
Jumna, the former a tributary of the Indns, the latter, of the Cfsnpp, 
and is therefore a part of the main watershed of India. The outer  hill^, 
between Simla and the plains, are for the most part bare of forest, a n d  
the absence of shade and the dryness of the air which blows np from 
the plains during many months of the year aro eminently unfavonrable 
to plants so fond of coolness and moisture aa the majority of the fern 
tribe. E a ~ t  of Sirnla, in the direction of t4he mountains, foreeta were st 
one time dense and vigorous, but for a distance of thirty miles most of 
those on the Sirnla ridge have now been either destroyed and cleared, or 
so far wasted and denuded of all their larger timber that, save where 
protected of late years, tl ey present little more than stretches of brush- 
wood and small coppice. A few remnants, however, still exist a t  Matjho- 
bra and Mahalu ; and the northern faces and summits of Knmalhori a n d  
Hatu are still covered with magnificent forests, which afford rich ground 
for fern collectors and, indeed, botanists generally. 

I n  the glens and valleys below Simla, destruction has been equally 
at  work ; and there can be little doubt that, 20 or 30 years a*, the fern 
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fiora of this neighbourhood wae far richer in individuals and, to some 
extent probably, in species than it now is. In  1877 and 1882, in the 
conree of a very superficial march, I obtained two or three species which 
I have since hunted for in w i n  ; and, in a list of ferns collected between 
1875 and 1877, drawn up by one who appesre to have been a oareful and 
competent colledor, and published anonymously in the latter year, twenty- 
two other species and vsrieties are enumerated which 1 have not met with. 
Some few of these are doubtless from either lower or higher levels than 
those here adopted es limits, and one or two may be erroneous determi- 
nations, but it is very likely that several have since been extirpated. 

The 1877 list enumerates 86 species and varieties; my own, not 
less than 101, and i t  therefore includes 37 which are not in the former ; 
but 20 of these were not then described, or at  all events had not been 
identified aa Indian ferns, and some of them may poesibly have been 
included under other and erroneom names. And five of my own list I 
wneider ae doubtfully distinct. It contains, therefore, but 12 distinct 
forms, well known as Indian in 1877, IT hich escaped the former oollector- 

The names in the 1877 lid which do not appear in mine, omitting 
those which have been ohanged, or which I have rejected, are the 
following :- 

Trichomanee auriculutum. 
Cystcvptteriis fragilio (a high level form). 
Cheihthss rufa (a low level fern). 
Pt& longipirmda. 
Asplenium heterocarpum. 
A. tenwifolium. 
A. Hohemrckmenanum. 
A. oxyphyhyllum. 
Nephrodiwm g ~ a c i h ~ n s .  
N .  thelypterie. 
N .  cochleatum (a low level fern). 
N. Bruraonianm (a high level few). 
N. barbigerum (ditto). 
N. spaTsum. 
N. setigmm (a low level fern). 
Polypodium appendicuEcrtztm. 
P. pnetatum. 
P. adnwcena (possibly P. fissum). 
P. hiemio71.tideum. 
P .  propinql~um (perhaps P. ricalv) . 
.P. jisgland ifr,lilr 111.. 

Gpnwyran~nae tolla. 
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Of these, T. auurkulatum, Pt. 2ongipinnula, Asp. ktetocurpun, A. 
tendfolium, Neph. grcrcilescens, N. aetigerum, Pol. appediculatwm, and , 
P. hiemiontideurn are not known from the N.W. Himalaya, and Aspl. 1 
Hohenackenbnum not from Northern India, and some a t  leaat probably 
rest on erroneous identifications. cyst. frog&, Cheil. rufa, Neph. mchlac- 1 
turn, N. Brunonhnwm, and N. barbigmum are quoted either from higher 
or lower levels than those of my list. The others may either have dia- 
appeared of late years, or, i f  still existing in the neighbourhood of Simla, 
they have escaped my notice. 

In  the nomenclatnre of my list, I have generally followed Mr. 
Clarke's review of the ferns of Northern India, read before the Linnaean 
Society in June, 1879, and published in their Transactions ; snd I am 
indebted to Mr. Clarke and Dr. King for the identification of some forms, 
especially the Dipkrziunzs, three of which I give on Mr. Clarke's authority. 
I should myself have considered these as mere forms of Asp plypodioi- 
&a, or perhaps rather Aspl. umbrouum. In  a few cases, I have ventured 
to depart from Mr. Clarke's views, dividing specifically forms which he 
has associated, and aes~ciat~ing othora which he hm, although with doubt, 
enumerated under different specso names. The following are the  
principal instances :- 

Adiantum Edgeworthii is recognized aa specifically distinct from A. 
ca~~datum. Col. Beddome has suggested the separation, and I fully - 
concur with him. 

Two varieties of Cheihnthm farinocla are separated from the type 
and so named. And Cheilanthes Dalhousias, as well aa Oheitrrnthes albo- 
marginata, are recognized ae good distinct species. I have collected both 
largely and find them to be constant forms with no tendency to gra- 
duate into Ch. farinosa. 

Wallich's Aeplmium (Athyr.) tenuifim is separated from A. n i g r i p ,  
the habit, elevation, range, and character of the habitat of the two being 
quite distinct. 

Mr. Clarke's AqZ.$lix fcemina, var. polyqora has since been recog- 
nized aa identical with A. Brongnirtrt's Athyr. Schineperi, to which I have 
therefore referred it. 

Wallich'e Athyr.pectinatwm, which Mr. Clarke treats also rrs a variety 
of A.$lix famtina, is also separated. I t  has a creeping root-stuck and 
in other characters is sufficiently distinct and characteristic. 

Mr. Clarke's Neph. j i lk  mas, var. normalis pWse8 by such -indefinite 
gradations into the form which he identifies with N. rigidurn that it ie 
impossible to separate them. This appears to have been more than a m -  
mised by Mr. Clarke himself. 

The Simla fern which has been referred to Neph. canum, J. Smith, 
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is inseparable from N. poli;Fum, as also Mr. Clarke wspected ; I learn 
from Mr. Baker that the original habitat of the. type ia unknown, and the 
Simla ferns do not correspond with i t  very closely. N. canurn is there- 
fore omitted from my list. 

Lastly, I follow Col. Beddome in sepnrmting Polypodium simplex 
from Pol. lineare. The former is a thin-fronded, eminently perishable 
fern which shrivels up and disappears with the firat breath of the dry 
northerly wind. The latter is a thick coriaceous fern which simply rolls 
up ita fronds a t  the end of the rains and waits till the damp air and rain 
of the following monsoon once more unrolls them and restores their 
torpid vitality. P. clathratum, Clarke, ie a third allied, but quite dis- 
tinct, species very abundant in Simla. 

There are a few other changes t b t ,  as the reeult of my own ex- 
perience in the field, I should be inclined to make, but I have refrained 
in deference to Mr. Clarke's wider knowledge. 

It ie mnch to be deaired that botanists ehonld agree to some general 
rule to regulate specific distinction in dealing with forms so variable and 
yet presenting so few marked characters as ferns. At  preeent, the prac- 
tice of different describers is by no means uniform, and that which each 
follows is generally to be gathered only by inference from the results of 
his work. The rnle which I have formnhted for my own guidance is 
that, when two seta of forms which can readily be distinguished apart 
occupy the same or contiguone areas (if as far aa ia known they are not 
linked by intermediate forma either in these areas or in the interval b 
tween them), they should be recognized as distinct species, and snch dis- 
tinction would not be invalidated by the existence of a form possessing 
intermediate characters in some far distant region. On snch grounds 
I base the separation of Oheiluntha Dalhousica from Oheilanthes fahoea,  
m d  Adicmtun Edgeworthii from A. cazcdatum. 

I attach mnch importance too to marked differences of habit such sq 
have been noticed above in the case of Polypodium Lineare and P. aim- 
@= (in this case, however, the two forma have a diiTerent venation 
ah). Bnd  specially when these are accompanied with equally marked 
&,Eerences in the characters of the habitat and the range of elevation of 
the  contrasted forms. Thus Avlenium tenuifrw differs from A. nig& 
pm, not only in tlie manner of ite growth, and the form and texture of 
the k d ,  but it is restricted to levels below 7,000 feet and the ime- 
diate neighbonrhood of streams ; whereas A. migripes grows on well 
ahaded hill slopes, only a t  olevatione above 8,000 feet. In  all these cases 
no  intermediati forms are met with. 

fobwing ia a nnmerioal geraric summary of the species and 
yarietim enumerated in thia list. 

39 
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Wooduia 
Dicksonia 
Trichomaner 
Davallia 
Adiantum 
Uheilanther 
Onychium 
U yptogramma 
Pterw 
Wmdwardio 
Asplenium 
Aepidium 
Ntyhrodium 
Olecrndra 
PolypocE&rsm 
Notiaolasna 
Glymnogramme 
Omztnda 
Ophiog Lwmm 
Botrychium 

Total 

Species. 
1 
1 
1 
3 
6 
4 
1 
1 
5 
1 

21 
6 
7 
1 

18 
1 
4 
2 
1 
3 - 

88 

List of Ferns collected in the Neiq7dwrhood of &La between the 
Levels of 4,500 and 10,500 Feet. 

1. WOODSIA ELONOATA, Hook. 

Common on Knmalhori and Hetn, above 9000 ft. At Baghi, a t  the 
eastern extremity of Hatn, i t  occnrrc EM low aa 8,500 ft. 

2. DICK~ONIA BCABEA, Wall. 

Rare. Found only at 5,800 and 6,000 feet below Simla. 

Not common. My highest L 6,500 feet. Also on darnp m b  end 
trees below Simh st 5,500 and 5,800 ft. 

Very rare. Mentioned in the 1877 list. The only epecimen I 
have seen is a barren frond found by Col. Collett st 6,800 ft. 
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5. DAVALLIA (LEUCOSTB~IA) PULCEUA, Don. Bp. 

The typical form, distinguished by ita red rachis, obtuse segmenh 
and ovate scales of the rhizome is abnndsnt on trees on Kumalhori 
and Hatn above 8,500 ft., but does not occur lower. 

6. DAVALLIA PULCHBA, var. pseudocystqpttwb, Knnze sp. 

Very abundant on trees a t  Simla between 5,500 and 8,000 ft. I t  
is to be met with only in the raina, and blanches and shrivels up with 
the  first northerly winds, about the beginning of September, exaept 
in damp ravines, where i t  leek a few weeks later. 

7. DAVALLIA (STBNOLOMA) C E I N B N B ~ ~ ,  SWO~S.  

Rare. In two ravines below Chota Simls a t  abont 5,000 ft. 
Clerke qnotee it from Kumaon ; but i t  is rare a t  Mmsoorie. 

8. ~ D I A N T U M  LUNULATUM, BlUUl. 

A t  4,500 ft. in the Sainal valley below Simla, but a t  no higher ele- 
vation. It ranges over the plaina of India in damp places. 

9. ADIANTUM OAUDATUM, L. 

Common in damp situations by streams from 5,000 ft. downwardn. 
Abnndant in the Doons and Siwliks. 

10. ADIANTUM EDGWORTHII, Hook 

Found in situations similar to the preceding, but at  higher levels. 
It is not common, but I have gathered i t  in several ravines below Simla 
u p  to 6,000 ft. 

11. ~ I A N T T J M  CAPILLUB v ~ ~ ~ ~ ~ ~ ,  L. 
Common on damp rocks by streams below 6,000 ft. In  the arid 

climate of Beluchistan, it grow8 i l l  the subterranean water-courses (term- 
ed karezcwr) wed for irrigation. 

One of the commonest and most abundant f e w  of Simla, covering 
banks and sloping ground in shady places, and ranging from 4,500 ft. 
up to the top of Hatn a t  10,500 ft. 

It varies much in cutting, being either 2- or 4-pinnate, Also in 
the  shape and size of the ultimate pinnules, which vary from narrowly 



300 .H. F. Blanford-A Lint of the F m  of Simla. [No. 4, 

cuneate to rhomboidal and trsneveraely elliptical, being broader then 
deep. Both series of forms occur throughout the nmge. The I& are 
generally orbicular reniform with a deeply notched margin; but some- 
times oblong with s ~traight  margin. 

Rare. I have found it only on the north face of Hatn, a t  elemtiom 
of 8,500 and 10,000 ft. This last is nearly 1,000 ft. higher than Clarke'r 
frnd Beddome's highest assigned range. 

14. CHEILANTHEB SUBVILLOBA, Hook. 

Chiefly above 8,000 ft. But I have found stragglers se low as 7,300 
ft. on Jako. It is common in the neighburhood of M a t h  and 
Nagkanda, op the bank by the roadside. 

15. CHEILANTHES DALHOUBIB, Hook. 
Quite distinct from 0. farinoaa, and subject to little variation. Ite 

*nge is from 7,800 ft. to the highest visited (10,500 ft.). Fine speci- 
mens are to be found on Jako, though not common. I t  ia more abundant 
on Kumalhori and Hatn. 

I t  appears to be restricted to the Himalaya, and ia most abundant 
ib the N. W. Himalaya. In  Sikkim i t  appeare t,o be rare, but Sir J. 
Hooker gathered i t  a t  10,000 ft. on Lacheely, and Mr. Levinge found it 
growing plentifully on Sinchal close to Dltrjiling at  8,000 ft. He  agrees 
with mc as to its specific value. The following ia a description of ite 
distinctive characters. 
: . Stipes 2 to 4 ins. long, shorter than the frond, naked or with a few 
lax spreading scales near the base. Fronds 6 to 9 inchee long, 2 4 
inches broad, acute lanceolate, without white powder at  any stage of 
growth. Lower two pairs of pinnmsubeqnal. Segmentanarrow. Linw 
oE sqri interrupted a t  the sinus. Involucres even, crenate or toothed on 
- .  
the margin, hardly lacerate. 

16. CHEILANTBES ALBO-MARQINATA, C. B. Clarke. 
Very abundant in and around Simla, covering the roadside b a n b  
old stone retaining walls. Range from 4,800 f t .  (my lowest) up to 

8,500 ft., above which i t  is replaced by Ch. Dalhousim. Like that specie8 
it appears to be restricted to the Himalaya and chiefly to the N. W. 

I learn from Mr. Levinge that his native collector 
from the interior of Sikkim. A C h i l a n t h  
hills, s b o  Mount Abn and the Nil*, 



ISM.] H. F. Blanford-A List of the Fma of SimZa. 301 

%as Emen referred io %hie bpeciee, ie that h i o h  I describe below aa Oh. 
farinom, wr. uncaps. The following is a description of 0. aBo-nurrginato, 
khich ia well repmaanted in the figure Plate 52 of Mr. Clerke's Review, 
except that the eesliness of the costa and veine ia not fully shown. 

Stipee 4 to 10 ins. long, generally shorter than the frond, bearing 
throughout dark linear lanceolate scales with pale translucent margina 
Similar acales extend to the primary and eeoondary rhachises and coetm. 
Fronds up to 11 inches long, acute deltoid, under wrface naked or 
i n  the young state, sad in the small fronds that persiat through the 
dry eeaeon, thinly coated with yellowish white powder. Lowest 
pair of pinnm generally the longest. Segmenb oblong. Lines of 
BOri scarcely interrupted st the sinus. Margins of involncl-es highly 
Qacerato. - It is elways readily distinguishable from other allied forms by the 
presence of scales on the veins a d  costm, and by the highly lacerate 
involucres. 

Thia ia very abundant in the Sivnlik~ and Doom and in the deepei 
vJleys of the outer Himalaya up to 4,000 ft. In  the neighbonrhood of 
Simla, it' may be found as high as 5,000 ft., above which I have not met 
with it. The following characters distinguish i t  from other allied forme. 
. Stipee np to 12 ins. long, generally longer than the frond, deep 
4 brown, naked or with s few linear scales, near the h e  only. 
Frond deltoidly lanceolate, acute to acnminate, up to 8 inn. long and 5 
ina. broad, always thickly coated beneath with white powder. Lowest 

of pinnm always the longest. Segments narrow. -Son continnone 
round the sinna. Margiw of involncree entire, uneven or toothed, nat 
-hcemte. 

This form ranges all over India. I have collected i t  a t  Pachmau 
st 3,000 ft., and I have specimens from the Khasi hills a t  3,000 and 5,000 
f t  , and from the Nilgiris np to 6,000 ft. 

18. CHEILAITHES FABINOBA, par. anceps* nov. 

This baa been frequently confounded with Oh. albomarginata. It 
nppears to have aa wide a range in India aa the typical variety. In  the 
North-meet Himalaya, i t  has a well defined, but restricted, range of 
elevation, viz., from 3,500 to  6,000 ft., and is oommon below Simla 
between 4,500 and 5,000 ft. I ts  characters are as follow :- 

This ass desoribed aa C. a n c v  in a paper entitled, ' The silver Ferns ,of Simla 
and their Allies, read.befow the Bimla Nstarel History Society, Jane ftjth, 1886. 
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Stipes thick up to 8 ins. long, little longer or shorter than the  
frond, dark chestnut to almost blaok, bearing, generally throughout, dark 
linear lanccolate scales, with pale margins, which often extend to the 
principal rachis, but not beyond. Frond lanceolate to oblong lanceolate. 
Under surface always thickly coated with white powder. Loweat two 
or more pairs of pinnm subequal, rather dietant. Involucres narrow, 
with toothed or lacerate margine. 

Readily distinguished from the typical form by the shortneee of the 
lowest pair of pinnm, and the greater extension of the scales. I n  large 
well grown fronds, the lower three or four pairs of pinnm are nearly 
equal, and the form of the frond approaches that of Oh. subvilloea. 
Specimens collected by Mr. Clarke in the Khssi hills present the same 
characters as those of the N.-W. Himalaya. I have specimens also 
from Mt. Abu, collected by Dr. King, and from the Nilgiri a t  4,000 ft. 
and 6,000 ft., collected by Mr. Gamble. 

19. C H E ~ L A N T H E ~  FABINOBA, Var. g&m* nov. 

This is an alpine form which I have met with only between NBg- 
kanda and Bhghi at  E ,300 to 8,500 ft. Mr. Gamble has collected it on 
Sinchal near Darjiling a t  8,000 ft. 

Stipes slender, 2 to 6 ins. long, light brown, naked or bearing a few 
thin brown and translucent lenceohte scales (not white margined) near 
the base. Fronds dimorphons. One form narrow lanceolate 4 to 5 ins. 
long, 1$ to 2 ins. broad, thin papyraceoas. Lower 3 or 4 pairs of piunae 
sub-equal distant. Under surface thickly coated, upper snrface sprinkled I 

with white powder. Segments narrow oblong. The other form ovate 
lanceolate. Pinnm close, triangular. Lower two pairs equal. Both 1 
forms fertile. Involucres aa in typical variety. 1 

These last five forms of Cheilanthee form a mtural group, probably 
descended from the same parent form. 0. Dalhousim and C. albomur- 1 
ginata are sufficiently distinct to be regarded as species. The two laet 
enumerated approach the typical form more nearly and may convenient- I 
ly be treated aa varieties. With respect to the dimorphism of var. 1 
grisea, i t  would appear that the  typical variety sometimes shows a 
similar tendency, aa Mr. Clarke has communicated to me epecimena 
from Shillong which he has noted ae var. s u b d m h a .  I 

20. ONYCH~UM JAPONICW, Kunze. 

The type form is very rare a t  Simla. It haa been fomd near Mm- 

Originally desoribed as Cheil. grirea, nob. 
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hobra a t  abont 6,000 ft. I have gethered it also in the Ravi valley 
near Chamba, a hundred miles further to the north-west. 

21. ONYCHIW JAPONICUY, var. multbeota, F. Henderson. 

Thie ie one of the commonest Simla ferns, growing abundantly, on 
the ground, both in forest and on the open hill side. I t  has a oreepiug 
mot-stock. Ite range at  Simla in from 6,000 to 9,000 ft. 

22. C~YPTO~BAMYE CRIBPA, R. Br. 

On rocks by the roadside between NBgkanda and BBghi at about 
8,300 ft. 

23. PTXRIB CBETICA, L. 
Very abundant in certain parte of Simla, especially on the Sntlej 

aide of the spur, between 5,500 end 6,500 ft. I t  disappears above 8,000 ft. 

Thie ie a fern of the plains, abundant in and abont Cdoutta. I 
have f o ~ d  i t  below Simla at  4,800 ft., but thin ie above ita ordinary 

-ge. 

25. PTERIS QUADBI-AUBITA, %tz. 

Tolenrbly common in damp sheltered pleces np to 8,600 ft., which 
ie a higher range than that given by Clarke and Beddome (7,000 ft.). 
The Simla form ie pretty w n s h t .  It ,  h~ 14 or 15 paire of sub- 
oppoeite pirum; either the lowest only, or the lowest 3 or 4 p k  
bipartite. 

26. PTEBIS BXQELSA, &nd. 

Very rare. Apparently restricted to well shaded spots by the mar- 
gin of streams. I have wllected it in two plaoee at 5,500 and 5,800 
ft., but I have not met with i t  during the lsst four years, the original 
mtee having been devaetated by wood-cutters and cattle, or exhausted 
by collectors. 

27. PTEBIS (PIESIA) AQUILINA, L. 
Thie world-wide fern oocum down to 5,500 ft. below Simla, and it 

ranges up to between 9,000 and 10,000 ft. Very common a t  8,000 ft. 
along the areat Tibet Road. 



28. W~~DWAEDIA M D I C ~ N S ,  Qmith. 

Common on steep, well shaded banka, close to h m s ,  below 
5,500 ft. 

29. A ~ P L E N ~ J M  ENEIPOEME, Wall. 
Very rase. I have not met with it myself, but it ie mentioned i n  

the anonymous 1877 lid, and waa found laat year by the l a b  Col. 
Crookshank near BBghi a t  about 6,000 ft. 

30. A~PLEBIUM ALTEUNANS, Wall. 
Very common on rocks and stony banks from my lowest leveh 

(4,500 ft.) up to about 8,000 ft. The largest fronds I have seen do not 
exceed 9 inn. in lenqth, yhererte X have epecimene from Sikkim, where 
Clarke says it is rare, fully one foot long. . . 

31. ASPLENIUM TRICHOYANEB, L. 
Also a very common fern. Fonnd in sitnotions similar to the pre- 

ceding from 5,000 up to 9,000 ft. 

32. A ~ P L E N ~ U X  LONGIFoLIUY, Don. 
Fonnd growing on rocks, by streams, in well shaded ravinea'below 

6,000 ft. Clarke and Beddome give the r a w  a t  6,000 to 8,000 ft., bu t  
I have never met with it above 6,000 ft. I t  is nowhere a common fern. 

33. ASPLENIUM VNILATERAEE, Lamk., var. udum, Atkinson. 
I know of only one locality near Simla for this fern, viz., below the 

Chadwick falls a t  5,800 ft. The normal form does not occur s t  Sirnla. 

341. ASPLENIUX LACINIATUM, Don., var. depuperata, Clarke. 
Not common. Found in the same locakities ,as A. longfilium 

and in eimilar s i b t i o m .  Mr. ~ l a r k e  describe0 this variety as havipg 
emdl  fronds, and Col. Beddome thinks i t  is only a starved form. I h  
general, the fronds are small, not exceeding 6 or 7 inches, including the 
atipe. &It I have mpeoimens, differing in no respect from these except 
in size, which are over 12 inches in length, equal to the average of the 
planicanle variety. . - 

35. AEPLENIUM FONTANUX, Bernh., var. exiguum, Bedd. 
Rare in the neighbornhood of Simla. I hare found i t  on roch a t  

6,800 ft. and 7,500 ft. 
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Not rmaommon, but nowhere abnndant. Rangee from 4,800 8. up 
fo 10,500, at  which elevation it wee gathered by Dr. Watt on the top of 
Hatn. 

37. Asptr~rrur ( A T ~ I U M )  A~n~rraoarr, Olarke, Tar. Andcrmni. 

Abundant in certain places on Hatn and Knmalhori s t  elevations 
ef 8,600 ft. snd upwards. Grows on the ground under trees, not in 
thick 8hade. 

Abundant about N4gBrrnda 18,500-9,500 f t  , oovering the hill-side 
in fhe forest with circnlar tnfb of fronds from 2 to 3 ft. in length. 

Very rare. I have never met with it myself. But it was col- 
lected last year by a Simh resident a little below the Simla b a r ,  I 
believe, about 7,000 ft. or rather lower. 

4Q. A B P L E ~ U M  (A~HYEZUX) IIACEOCABPOY, var. Atkitrsoni, Hkr. & Bkr. 

Also very nuw. I have found i t  only at  fhe Chadwick falls at  5,880 
ft., and not at all during the lsst two or throe yeera. 

41. A~PLEHIW (ATEYB~X)  SCHIMPEBI, A. Br. 

A. j2i. fomina, mu. polyqora, Clarke. 

species, hitherto known as such only from Africa, is identical 
with the fern described by Mr. Clarke under the above synonpm, ag 
identified with hie type in the Kew herbarium. I t  is one of the com- 
monest and most abundant of the Simla ferns in the rains. It covers 
the ground beneath the oak trees on Jako and Mashobra hill, and the 
more open glades of the Elysium spur, and it ranges from the bottom 
of the Jam-ka-dl r a h e  (5,500 ft.) to the top of Hatn (10,500 ft.). I t  
oamm a h  at  Mnseoorie, but I have seen no specimens from any place 
further eret. Mr. Clarke gives its range ae from Kurnaon to Chumbe. 

Except in the width of the fronds, which vary from lanceolate to 
deltoid lanceolate, the ohrugatere are very constant. Large epecimena 
from N 4 g h d a  are %pinnate. I t  is reedily distinguishable from 
athar4thgrio by the oreeping root-stack, combined with large horse-shoa 
&aped sori, and by the b l  portion of the stipe being of a deep pu~ple 

40 
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colour, with brown lanceolate scales. Also by the greatly redud psir 
of basal pinnee. 

42. A~PLENIUM (ATEYBIUM) NIOBIPE~,  Mett. 

The typiad form of this fern is common on the partially aheded 
banks and hill sides, on the northern face of Kumalhori and Hatn, a t  
elevations between 8,000 and 9,500 ft., but not nearer Simla. There are 
rarely more thns 2 or 3 fronds on the rhizome, and they are firm in 
texture and, in general, nearly as broad as long. 

48. ASPLENIU~~ (ATHYRIUM) TENUIPRONS, Wall., 

Mr. Clarke regards this as merely a form of A. nigripeu. I n  thin 
view I cannot agree with him ; differing aa it does so greatly in habit 
and habitat, while neither exhibite a great range of variation. It ie 
restricted to well shaded ravines, growing in the beds of streams a t  
olevations below 7,000 ft. Tho fronds, numbering 4 or 5 or more, form a 
circular tuft on the short erect rhizome. They vary in form from ovate 
lanceolate to acute lmceolate, and the width of my broadest specimen 
is less then half the length of the frond ; in the narrowest it i leas than 
one-fourth. The texture is thin and the upper surfaces of the partial 
rhachises and costae bear long glandular filaments. The oolonr of t h e  
frond in the freeh state is bright green, forming a beautiful contraat 
with the delicate pink tint of the rhachis and stipe. I t  i no doubt 
near A. Clarkei, and apparently grows in similar situations, but the 
fronde are broader and never root a t  the ends. 

44. ASPLENIUM (ATHYBIUM) FILIX FCEMINA, Bernh., var. dentigera, Clarke. 

~ b u n h a n t  on the northern face of Hatu and K d h o r i  between 
8,500 and 10,000 ft. The fronds grow in a circular tuft from an ereof 
ihizome, attaining a length of 2 or 3 feet. 

45. A. FILIX F ~ Y I N A ,  var. retma, Decne., subvar. elongabu, Clarke. 

I name this form from Mr. Clarke's type in the Kew herbarium. 
Many of the sheets so marked by him are from the neighbourhood of 
Simla. This fern is abundant on Kumalhori above MatiBna up to 
.10,000 ft. Alao on the roadside between Theog and Me,rtihna st 8,000 
st., growing chiefly in rock crevices. The stipes are densely tufted on a 
decumbent root-stock ; the fronds generally drooping. In mode of growth, 
s n d  indeed in most of its characters, it differs so greatly from the pmcd.  
:ing that it ahonld, I think, be distinguished aa a specifla. 
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46. ABPLENIUM (ATHYBIUM) PLCTINATUM, Wall. 

Not uncommon in damp ravines below 6,000 it. I t  has, es a rule, a 
oreeping root-stock, but the stipes are sometimes, though rarely, tufted. 
The partial rhachises and costs bear glandular filaments like A, bmui- 
from. It ranges down to a t  least 4500 ft., generally growing near 
streams, and I have found it a~ high as 6,000 ft., or 1,000 ft. higher than 
Clarke's highest assigned range. 

47. A~PLENIUM (DIPLAZIUM) JAPOAICUM, Thunb. 

Rare. I have found it only a t  the Chadwick falls at  5,800 ft. 

48. ABPLENIUM (DIPLA~IUM) 'IORBENTIUY, Clarke. 

Plate XVI. 

I give this on Mr. Clarke's authority, who identified my specimens 
with the remark that " they are A. towentiurn exwtly aa we have it in 
Sikkim." For my own part, I had regarded i t  aa merely a simple form 
of the next following species, growing in exactly the same situations. 
It is rare, aa I have met with i t  twice only a t  elevations of 41,500 ft. and 
5,800 ft. 

49. ASPLXNIUM (DIPLAZIUM) WLYPODIOIDOB, Mett. 

Among boulders in the beds of streems below 6,000 ft., a Diplazium 
with large bipinnate fronds L common in all the valleys around Simla 
The candex is not erect but decumbent with tufted stipes. My impres- 
aion ia, and always has been, that, despite some variation in the form of 
the eegmenta and the length of the sori, they are all of one speciee. But 
Mr. Clarke, whose much wider experience gives him an authority to 
which I cannot pretend, has examined my collections with the result 
that, in  addition to A. torrmtiurn and A. polypodioideu, fere typica, he 
identifies the two following. 

50. ASPLEHIUM (DIPLAZIUM) LATIPOLIUM, Don. var. polymorpha, Wall. sp. 

Plate XVII. 

Prom three localities varying from 4,500 ft. to 6,000 ft. 

51. ARPLEN~UM LaTrsoLruar, var. frondosa, Wall. sp. 

Plate XVIII. 

From two localities at  4,500 ft. and 5,500 ft. reepectiveTy. 
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52. ~ L E N I U M  (bPLAZIola) YU&TlOAUDATm ? Wall. 
This identifiation ia open to some doubt. The only I 

have were colleoted in 1877 and 1885, at ele'patiions of 4,500 M. rrnd 5,000 
f t  , and are without rhimmea. Both Dr. King and Mr. Clsrke ere of 
opinion thaf they en, probably this epeoies, and it wrtarinly 000ur8 no 
farther oB than a t  Mnaeoorie. I inolade i t  therefore provieionally in 
my list. 

53. A S P I D I ~  (POLYBTICH~) AUBICULATUM, L., m. caqitosa, Wall  
Very rare within my limits of elevation and are4 though Mr. 

Clarke gives ita range ae from 4,000 to 8,000 ft. I have found i t  but 
once at  4,800 ft. 

54. ABPIDIUM ( P o ~ ~ s n o ~ u a )  ILICIFOLIUY, Don. 
1 am very saeptioal 8s to the olaim of thie fern to speoifia r a d ~  It 

appears to me to be an alpine form of A. ac&a&m, which gram on 
rocks, and graduates into var. wfo-krbata. I believe Mr. C h k e  and 
Col. Beddome hold the aame view. Very ahamcterietio apeoimena of the 
eimply pinnate form m u r  on the mka about N6gbnda between 8,000 
and 9,000 ft., and small specimens may oocaaionally be found a t  Mahaan 
and Msshobra at abont the same lower level. The bipinnate form, whioh 
forms the first step of the passage into 8. ocukaturn, ie common at the 
aame elevation. 

55. A S F T D I ~  (P~~.YBTICHUM) T~oraoxr, Hook 
Thia ia mther a ram fern. Col. Collett haa collected it aa low sb 

7,500 ft., and I have met with it myeelf at two or three localities from 
8,000 to 10,000 ft. 

56. A e m ~ m  (POLY~TICHUIK) A ~ L E A T U M ,  8wm-t~. 
Common; ranging from the lowest to the higheet level visited 

(4,500 to 10,500 ft.). The low level forme dZer from the higher in 
having the stipe and rachis clothed with dark hair-like scales, withont 
p l ee  ; whereas those above 8,000 ft. have thin pde linear ~cales sparely 
intermingled with dark brown plea. 

57. A~PIDIUM (POLYSTICHUM) ACULRATUM, ver. bbata, Hook 
At all levsle, but not oommon. 

58. A~PIDIUM ACULBATUM, Par. rufo-bavbata, Wall. 
From 5,000 to 9,500 ft (lormaon from 6,000 to 8,000 £t. 
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69. A E P I D ~  (Po~ts~raarnr)  P~~scmurrvu ,  Wall. 

Abandant on Hatu, growing in dense masses on the hill side be- 
tween 9,500 and 10,500 ft.; aasoaiated with A. jelw fiemina, var. 
dedqera ; N. $ia mar, m. fibrillom ; Onn.undu Clay tonkna, &o. 

Very rare. The one or two known localities are moky ravines 
between 5,000 and 6,500 ft. 

61. NHPHBODIUM ( ~ S T B E A )  P E O L I X U ~ ,  Baker. 

Common in ravinee below 6,000 ft. I inolude herewith the forms 
from Simla that have been referred to N. conurn, the type of which ia a 
specimen of unknown origin, grown at Kew and having submarginal eori. 

62. NBP~E~DIUM (LAETBEA) nLxx MAE, Richd, var. nonnalds, Clarke. 

One of the commoneet ferm in and abont Simla, in partially shaded 
bpate, at all elevation6 above 5,000 ft. Above 8,000 ft., the stipe and 
rachie become more d e y ,  the pinnnles more acute and deeply ant, tha 
frond being sub-tripinnate. Them are the forms referred by Mr. Ularke 
Do N. dgfdum, but thew ia e complete passage from the aimpler to th6 
Iflore eompmnd forms. All have the under snrfaae of a pale bllliah 
ttnt, which dietinguiehee them from var. margimztu at  lower levela. 

63. N E P H K O D I ~  F I L ~  MAE, var. patentwrima, Wall. sp. 

Only the small form mentioned in Mr. Clarke's review occnrs in 
the neighbornhood of Simla, and this ouly at elevations above 8,000 ft. 
It ie not nnwmmon abont Ndgkande and on Hatn, and seems to paaa 
into var.fibriha, to which, aa pointed out by Col. Beddome, it ia nearly 
allied. 

64r. NEPHEODIUM F I L ~  MAS, var. jijibn'zlosa, Clarke. 

Very abundant on Knmalhori and Hatu above 8,500 ft., ranging np 
to 10,500 at lseet. 

65. NEPHBODIUM FILIX MAS, var. Schimpmkna, Hoohst, sp. 

Itare below 7,000 ft., bnt very -on, and in plaoes abundant, be- 
awmn thab ond 9,000 M. on Jako, Meshobm, and Mehaan hills, and along 
Che Tibet R o d  about Matiha and NBgkinda, in eitnatiom similar to 
those of var. nonnalis. It attains a large size, fronds of 2 and 3 ft, being 
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not rare. I csnnot agree with 001. Beddome in regarding this ae 
ing i n b  var. margimrta. On the contrary, I should be inclined to regard 
it ae specifically distinct from all varieties of N. j l i s  pwm. ! 

66. N E P E W D ~ M  FILIX MAS, var. mrginata,  Wall. 

Clarke gives the range of this fern IM from 6,000 to 9,000 ft. 
At Simla, according to my experience, 6,000 ft. is the higher, not the 
lower limit, and all the bipinnate forms allied to N. fi2k n u ~ e  that I 
have collected at  higher elevations are those above referred to nnder var. 
wmalis .  The fern here referred to appears to be identical with the 
N. elongatism from Southern India. I have collected i t  in several valley8 
below Simla between 5,000 and 6,000 ft., and below Mussoorie and 
Dalhousie a t  abont 5,000 ft., or rather lower. It is gened ly  found in 
wooded ravines in the immediate neighbonrhood of streams. It does 
not seem to me to be very near any variety of N. filiz mos. It difFera 
from the compound forms of var. lt07malis by its more herbaceous 
texture and darker colour, never having the pale bluish tint of the 
nnder surface so characteristic of that and other varieties of N. sir 
W E .  

I n  the dry state, when much of its oharacterietic habit ia lost, it 
b r s  some resemblance to the high level ferns referred by Mr. Clarke to 
N. remoturn, but I cannot admit any close affinity. There is an interval 
of 2,500 ft, between the upper limit of the present form and the lower 
limit of N. remotm.. Although soine specimens of the two resemble 
each other in shape, in general, those of var. nuzrginata are broader and 
lese oblong. Their texture is thicker and their cutting though similar 
in character is coareer and larger. N. lnarginata never bears the black 
scales which are abnndant on the stipe and rhachis of N. remoturn. The 
veins are more prominent and the sori less close to the midrib. 
Although these characters, thus stated in detail, are donbtlees criticel, 
taken d l  together they constitute a dserence of habit whioh, i n  con- 
jnnction with the difFerenoe of range, seeme to me to indicate epecifio 
distinction. 

67. NEPHRODIUM (LASTREA) REMOWM, Clarke. 

I adopt Mr. Clarke's name for this fern, without implying acqni- 
Mence in the view that it is identical with the Enropean prototype. The 
fern here referred to is common abont NBgkanda a t  elevatione between 
8,300 ft. and 9,500 ft., but does not occur nearer Simla. It ia a thin- 
textured fern, some of the characters of which have been noticed under  
the preceding. 
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68. N E P H ~ D I U X  (LA~TREA) asrrmrAruu, C. B. Clarke. 

Clarke and Beddome assign to thia speciee a range from 2,000 up to 
7,000 ft. in the Himalaye. I t  is nowhere common within the limits here 
adopted. I have met with it aa high 1313 7,500 ft. ; otherwise only nt the 
lowest levels visited. If is, however, common lower down on the hills 
between 3,000 and 4,000 ft. sa in the Jumna valley, and below Chakrate, 
always growing in rock crevices. - 

69. NEPHBODIUM (LABTBEA) BOBYANUY, Hk. and Bk. 

Not uncommon in well shaded ravines below 6,000 ft. 

Not met with above 5,000 ft. ; but common in the deep valleys a t  
4,500 ft. and below. It is a glabrous form, producing fronds up to 3 
f t. long. 

71. NBPRRODIUY PBNNIoEItUM, Hook., var. multilineata, Clarke. 

Mr. Clarke does not include the N -W. Himalaya in the range of 
thia speciee. It occurs, however, together with the  preceding at  the 
Joweet levels visited below Simla, and I have it alao from Muaaoorie 
collected by Mr. C. W. Hope, end from below Chakrata. 

Not common, but locally abundant, growing on perpendionlar rock 
faom between 5,500 and 6,000 ft. 

On deep shady benks by streams a t  the bottom of some of the deep 
d l e y s  below Simla, where it is pretty common. My highest elevation 
is about 5,500 ft. 

74. POLY PODIUM (PEEOOPTERI~) AUBICULATUY, Wall. 

Very rare in tha  neighbourhood of Simla. I have met with it but 
on-, oiz., in 1882 in the Simal valley a t  4,500 ft. 

75. POLYPODIUM (PHEOOPTERIB) DlBTANB, Don. 

Common in ravines, dowh to my lowest level, and np to nearly 
10,000 ft. At the former limit the fronde are small and narrow, wit,h 

-short, distant pinnae and the root stook decumbent, hardly oreeping. 
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Above 7,500 ft. the fronds grow to 3 and 4 feet in length broadly len- 
ceolate and with close-set pinnae 2 inches broad; the pinnse cut down 
square to a winged rhachis ; segmente deeply pinnatifid. Some epeoi 
mens of theee latter have a creeping rhizome. 

I 
76. POLYPODIUM (PHEGIOPTERIB) DRYOPTEBIS, L. 

I have not met with this myself, but Dr. Watt oolleoted it ~+t BIghi 1 

at  9,000 ft. 
1 

77. POLYPODIUM (GONIOPTEPIB) YULTILINEATUY, Wall. 1 
Not uncommon in the Glen and some other wooded ravines below 

6,000 ft. The pinnm are narrow. I t  ranges nearly 1,000 ft. higher 
than Mr. Clarke's assigned upper limit (5,000 ft.). 

78. POLYPODIUM (GONIOPHLEBI~)  A M ~ N ~ ,  Wall. 

Common in damp shady places on rocks and rocky banks, generally 
near streams ; at  all levels between 5,500 and 8,500 ft. 

79. POLYPODIUM (GON~OPELEBIU~) LACHNOPUS, Wall. 

Not very common. Fonnd on trees and rocks in shsdy ravines 
below 6,600 ft. 

80. POLYPODIUM (QOBIOPHLEBIUIA) MICBOBHIZOIAA, C. B. Clarke. 

Very oommon in the rains on rocks and trees from 5,500 ft. up to 
8,500 ft., which is about the limit of its range in the neighboarhood d 
Simla. 

81. POLYPODIUM (NIPHOBOLUB) FI8SUM, Hk. and Bk. 

Rare and found only at  levels below 6,600 ft. 

82. POLYPODIUM (DEYNARIA) RIVALE, N ~ t t .  

Locally abundant on the oaks on Jako at  abont 7,800 ft. Also 
on similer trees between Theog and B h t h  a t  about 8,000 ft. Not 
common. 

83. POLYPODIUM (PHYMATODEB) LIHEUB, Thanb. 
Plate XIX. 

This is a fern of comparatively the lower levels. It is oommon in 
the Glen at abont 6,000 ft., snd I have found stragglers up to about 



6,500 ft., but not higher. The fronib are thiok and ooriaoeons, and in 
dry weather roll up from the margina, and eo remain for weeks or 
m o n t h  ; unrolling again, like Niphobolus, on the wtnrn of wet weather. 

a. POLYPODIUM (PEYMATODEB) SIMPLEX, 8 ~ 8 h .  

Plate XX. 

Very abundant on trees during the rains. The lowest limit of ita 
range is rather above than below 6,000 ft., and I have gathered i t  up 
to 8,500 ft., but  i t  ie rese above 8,000 ft. The fronds last only as l o n ~  as 
the rains, and they blanch, shrivel, and d k p p e s r  in September. Their 
texture is thin, the venation distinct, and they are often orimpled a t  the 
edges. The rhizome is thicker than that of P. lineare, but the scales 
that  clothe it, and those that cover the young sori, are similar to those of 
P. Zinea~~. I n  the living state the two epeciee are very different. 

85. POLYPODIUX (PHPYATODLCB) CLATHRATUM, C. B. Clarke. 

Plate XXI. 
Quite distinct from both the preceding, though often growing with 

P. @.k. Ita lower limit ia about 7,000 ft., but it ie abundant on the 
frees on the north side of Jako, a little above that level, and ranges up 
to a t  leaat 10,000 ft. on Kumalhori and Hatn. Like P. simpkw, i t  ie 
found only in the rains, and in texture and mode of growth much re- 
sembles that species. But i t  ie readily distinguishable by ita narrow 
linear fronds, the character of the venation, and the clathmte scales 
of the rhizome and the sori. The sori are small, frequently oblong, of 
a bright orange colour, and sometimes confluent. The scales of the 
eori disappear a t  an early stage. The stipes are generally shorter and 
the fronds longer and more linear than in the specimen figured by Mr. 
Clarke. I t  is very common a t  Simla, and Mr. Duthie haa oollected it in 
Knmaon. 

86. POLYPODIUM (PHYMATODEB) MEMBRANACEUM, Don. 

Occurring only in the immediate neighbourhood of streams in deep 
&y ravines up to about 5,000 ft. Not common. 

87. POLYPODI~M (PHYMATODES) HABTATUM, Thunb. 

Very rare. In  fact, I know of only one locality for it, near Simla, 
a mck a t  6,200 ft. in the neighbourhood of a waterfall. 

41 



88. POLIPODIUM (PEYMATODRB) STEWUTII, C. B. Clarke. 

This is equally rare, and has been fonnd a t  only one place near 
Simla, on rocks a t  an elevation of about 7,900 ft. 

89. POLYPODIUM (PBMATODES) MALACODOB, Hook. 

Occurs only on Kumalhori and Hatu, near the snmmita of theae 
hiUs, viz., above 10,000 ft., but locally plentiful, growing on rocks. 

90. POLYPODIUM (PHYMATODEB) EBENIPEB, Hook. 

Also found only on Kumalhori and Hatu, but down to lower levels. 
It occurs on rocke between Nagkanda and Bdghi between 8,000 and 
8,500 f t ,  and also on the top of Hatn, aasocbted with the preceding 
species. 

91. N O T H O L ~ N A  YABANTE, R. Br. 

A high level fern and not common. I have gathered it aa low aa 
8,300 ft., and it growe on the top of Hatu a t  10,500 ft. 

02. GYMNOQEAMME (LEPTOQRAMME) AUBITA, Hk., var. Levingid, Clarke. 

Abundant in some placea a t  8,000 ft. and upwards, in damp shady 
placee, eepecially mawhy spots, in the forest. In my opinion it should 
rank as a epecies dietinot from G. auritcr. 

The well known mouse-ear fern. Veiy common on mka and on 
overhanging etony banks. Ranging from 6,000 up to 9,000 ft. 

94. GYMHOQRAMME (SYNQEAMME) FRAXINEA, Bedd. 

Common locally a t  all elevations from 5,000 up to 10,000 ft. growing 
on the ground in forest. Below 6,000 ft .  it ie bipinnate only as regards 
the lowest pair of pinnm, and the pinnnlee are broad and large. Those 
from higher elevations have several pairs of pinnm again pinnate and 
the piunules are emaller and narrower. It ia often 3..pinnate. 

95. C~YMNOQBAMME (SBLLIQNEA) IIVOLUTA, Hook. 

Not common a t  Simla, and only fonnd below 6,000 ft. on rocks in 
ehady placea by streame. 

96. O~MUNDA CLAYTONIANA, L. 

Only on Hatu a t  about 10,000 ft. or higher. It nnrob its ferti le 
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fronds in June, and in September fertile fronds m y  be hunted for in 
vain. 

Very rare, and now nearly extirpated by aeaidnous oollectora. 
Below 6,000 ft. 

98. O ~ ~ ~ o e ~ o e r t r m  V U L G A T U ~ ,  L. 

Rare. Found by Dr. Watt on Hatn between 8,000 and 9,000 ft. 
in July 1885. I t  haa been fodnd eleo a t  Mbsrioorie. 

99. BOTRYCHIUM LUNARIA, 8waI-tZ. 

Equally rare. Found with the preceding by the same botanist and 
also on the slopee of Knmalhori near Nbgkanda. 

100. BOTBYCHIUM D A U C I F O L I ~ ,  Wall. 

Rare. I hhve found it only on one hill within the limits of Simla, 
where it occnra, in glades in the forest, at an elevation a little below 
7,000 n 

Rare, though lees so than the preceding. I have gathered it s t  
s e r e d  places round-Simla at elevations between 5,000 ft. snd 6,800 ft. 
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XI1.-On the Diferential Equation of a22 Parabolas. 1 

By ASUTOSH MUKHOPADHYAY, M. A, F. R. A, S., F. R. S. E. 
w i v e d  May 18th .-Read June 6th, 1888.1 

5 1. Introdnotion.* 
g 2. Tnuuon's Theory of Abenanoy. 
fi 8. Qeometrio Interpretation. 
5 4. Miscellaneoas Theoreme. 

Q 1. Introduction. 
It is my object in the present paper to give the geometrioal inter- 

pretation of the differential equation of all parabolas, aa promised a t  
the end of my remarks on Monge's Differential Equation to dl C0nice.t 
I have already incidentally pointed out$ the easiest method of deriving 
the differential equation of all parabolas from the integral equation of 
the curve, mz., the parabola being given by 

ua+ + 2hay + W + 29% + 2fy + o = 0, 
where hm = ab, 
we have, by solving for y, 

which may be written 
Y = P s + Q + ~ R ~ + ~ ,  

and thin being on both sides operated upon by (g-, 

whence 

so that 

which is equivalent to the developed form 
day day s 

8 -  3 - 5  (D) =0, 
d d  dsC 

and this ie the differential equation to be geometrically interpreted. It 

For a full analyeie of thin paper, see P. A. 8. B. 1888, pp. 166-157. 
f P. A. 8. B. 1888, p. 86, footnote. 
$ J. A. 8. B. 1887, vol. lvi, part ii, p. 136; P. A. 8. B. 1887, pp. 185-186. 
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seem not wholly unnecwmq to point out that what we are required to 
do ie simply the disoovery of a property of the parabola, leading to a 
geometrical quantity which, while adequately represented by the above 
differential expression, vsniehes a t  every point of every perahla. As 
the interpretation I propose to give, follows directly from the properties 
of the osculating conic of any curve, I will begin with a brief account 
of Transon's Theory of A b e m c y  as expounded in his original memoir., 

$ 2. Transon's Theory of Aberrancy. 
Consider the conic of closeat contact at any point P of e given 

m e  ; if N P  be the normal to the conio a t  P, and 0 its oentre, the line 
O P  is called the axis of aberrancy, the point 0 the centre of aberranoy, 
and the angle NOP the angle of aberrancy, ui~, this is the angle which 
measures the deviation of the curve from the ciraular form. Again, 
from the closely analogoiu case of the oircle of curvature, we may 
borrow a very weful term and call the length OP, which joins P with 
the  centre of aberrancy, the radiwr of aberrancy ; and the reciprocal of 
this radius may conveniently be termed the indez of aberrancy.+ Simi- 
larly, the locne of the centre of aberrancy as P travels along the given 
curve, may not be inappropriately termed the aberrancy curve. Before 
proceeding to obtain analytical expressions for these geometrical quanti- 
ties in connection with the osculating conic, we shall first prove the 
following lemma : 

If 6 be the angle between the central diameter and the normal a t  
any point of a conic, p the radius of curvature, p' the radius of c u m t u r e  
a t  the companding point of the evolute, we have 

Let C be the centre of the conic, and P the given point on the 
perimeter ; p the perpendicular from the centre on the tangent a t  P ; r 
t h e  central radius vector C P  ; a the normal PN as limited by the axis 
major ; o the angle which the normal P N  makes with the axis major, 
and 6 the angle CPN. Then, we have the well-known relations 

p = r cos S 
$=a3cos'o + bPsin3o= a3 (1-ePsinmo) 

RechsnLe aut la  Cowburs derr Lignee st den Surfaces, Journal ds Mathematiqwe, 
(&rdle) Ier Ser., t. VI (1841), pp. 191-208. For a very short notice of the whjeot 
by Prof. Cayley, nee Salmon's Higher Plane Cuwse, p. 868 (Ed.  1879). 

t In the caae of the circle of onrvature, the very exprerreive phrase " index & 
m t n r e , "  which is the recip-1 of the radiw of curvature, hse been now abridged 
into the aingle short term " aurvatnre ;" but whether anything hae been pined by 
the ohauge b dc~btfd.  
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b# 
w = -  

1 

Q J1- eg sin* o' 
Hence 

p a d 1 - e ~ s i n ~ o  
9'=- = 

00s 6 oos 6 # 

sin (a - 6) n br cos 8 =-=- 
sin o r aB1-gPsinmo' 

whence 
en sin o cos u 

tan 6 = 1 -em s i n G '  
Now, it is well-known that the element of am of the ellipse is given by 

bs &=- 
ch - 

a (1 - es sin* o)t ' 
whence 

ds b' 
p = - = - .  

1 
do a (1 - e~ sins o>*' 
dp 3ba eg sin o cos o - -I 
h- a ( l - ~ B h * o ) * '  

which give 

L' - 32 sin o cos o - -. 
p l d e ' m n * o  

Hence, finally, 

tan I J = : ~ ,  
3~ 

and thus the formula is seen to be true for a central conio. TO establish 
the property for a parabola, we notice that the contre being now a t  infinity, 
the angle a t  any point P between the normal and the central radius 
vector is the angle between the normal and the diameter, which is equal 
to the angle which the normal makes with the principal axis ; henoe, 
we have 

8 = 0. 

Bat the intrinsic equation of the parabola i i  wen-known to be given by 
ds 2a - = -  
do cos8u' 

where Ba is the latua-rectum, Hence, 
2a 

p = - -  
cOSao) 

dp 6a sin o ,,'=--- 
do - coeZ w ' 

so that 
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P'=3  tan r, 
P 

which gives the required formula 

tan a =  1 P' 37 
The above formula in the m e  of a central oonio follows also from 

the properties of conjugate diameters, viz., if T ,  be the semi-diameter 
conjugate to T, we have 

~P+T,*= aa+P 
pr, = ab 

9.1) 
P = Tbo 

Heme 
rdr+r,dr, = 0 

and 

Therefore 

aa before. 
We now proceed to express the elemenb of the osculating conio in 

t e r n  of the differential co-efficients. For thh purpose, we ~.smark that 

reduces the equation 

any 
do t i 9  

any 
- - d 7  
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Hence, we get 

Using p, q, s to denote the first, second and third differential oo-efficient9 
of y with respect to s, we have the formula for the angle of aberrancy in 
the now familiar form 

- 
It is easy to vorify this formula when the equation of the conic ia 

given in form 
9 -+-=I, yS 
a4 b4 

for the coordinates of any point being a cos 9, b sin 9, the oquation of 
the central radius vector is 

ay ooa * = b r  sin 9, 
and the normal is 

b y  - - - = as - 
oos 9 sin 9 

so that the angle between these two lines is given by 
a4 - b4 

tan S =  - 
ab 

sin 9 cos *. 
Again, from the equation of the curve we have 

.. 3 a h  - 
r = -  

3 b  cos * -- - 
- $!t aL' sinb 9' .' 



which give 
C - -- a sin $ cos $ 

SqP - - b '  
ahin* + b'cosy 

l+fl= aP8inq 
( l+p1 )v  as-bP 

P - T r -  ab sin 9 oos 9 

which ia the fonnula to be vesed .  
Next, to calonlste the d i n e  of aberrancy R, let dca the angle 

between two eommative normela, and d+ the angle between two aonee- 
cntive areo of aberrancy ; then, we have clearly 

d w = d + + d s .  
Again, consider the triangle formed by two coaeecntive radii of aber- 
rancy and the element of arc of the given e w e ;  khsn, we have 

R ds ... 

sin - 8) = &*  
And, similarly, from the triangle formed by two consecutive normals snd 
the eknen t  of arc of the given curve, we get 

d s = p d w ,  
whence 

But from the equation 

we heve 

1 dp t a n s = - -  
3p do' 

or substituting for 8, we get 

Hence 

ga 
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- - .  - 
9p + (gy-' 

Therefore, from 

we have easily the relation 

We can now, without much di5cnlty, ehange the variables, and 
thus obtain an expression for R in term of x and y. Thna, aa we have 
already seen 

1 + ')+ P P - 
4 

do P - = -  
doc I + $ '  

whence 

4 = w8 qm ( ~ ~ q ~ - r ( l  +psi). 
Henoe, we have 

and 

Hence, by actual calculation, we 6nd that 
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Therefom, finally, we get 

R P =  - 
(3gs - 570)s 

Henoe, i t  ia evident that if I be the index of aberrancy, that is to say, 
the reciprocal of the radius of aberrancy, we have 

3gs - 5rP I = 

It i~ hardly neeessary to point out that, as them formnlre hold when the 
origin is anywhere, they are true when the origin ie taken to be the 
given point on the curve whose osculating aonio we are considering. 

If we take the tangent and normal a t  the given point as the axes 
of r and y respectively, we may easily obtain expressions for the coor- 
dinates of the centre of aberrancy, v L . ,  we have 

X = R sin 8, Y = R cos 8, 
and from t h e  relation 

tan 8 = p (1 +pa) '  
3pf' ' 

we get 
'3ppS - 

sin 8 = r (1 + ps) - -- 

COS 8 = 3qs 

JW { + +  ( v - 3 ~ ~ ) ~ ) ~ '  

Hence, the  coordinate axes being the tangent and normal a t  any point 
of a given curve, the values of the coordimtes of the oentre of aberrancy 
at that point are given by 

If the  coordinate axes, instead of being the tangent and n o d  a t  
the given poiut,, are such that the axi  of x makes an angle 6 with the 
tangent, we have 

- P  , s o =  
1 

sin 0 = 4w, 41+ '  

I 
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and the new coordinates of the centre of abemnoy are given by the two 
expressions 

- 3qr 
X cos 9 + Y sin B = 

398 - 574 

We, therefore, finally infer that if a onrve be referred to rectangular 
axes drawn through any origin, the co-ordinates (a, 8)  of the oentre of 
aberrancy at any given point (r, y) of the curve, are given in the most 
general form by the system 

The equation of the axis of abefiancy, in its most general form, may now 
be at once written down, viz., a, y being the mordinates of the point on 
the curve throngh which the axis of aberrancy pseees, and X, Y, the 
current coordinates, we have for the feqnired equation 

X - z  s - a  9- - = - - -  
Y-y y-/3 - p - 3 q P '  

I t  may nsefnlly be noted that the velnee of a, /3 obtained above, 
lead to some interesting results, vis., we have 

da r (Spat - 45qrs + W )  
E = (3qs - 57P)" 3 

d/3 (pr - 39') (9qPt - C5p*s + 4 w )  - - 
drP - (3ps - 57-9)s * 

00 that we may pnt 
da - = A T ,  
ax 

where 

a0 that 
T = O  

is Monge's differential equation to ell conics.+ I t  is clear fmm these 
two expressions that if the given curve is a conic, we have 

+ Cf. 1)nblin Examination Papera, 1876, p. 162, Q u ~ .  6, by Pmf. M. Roberta. 
) Cf. Dnblin Examination Papem, 1880, p. 861, Qws.  6, by Pmf. M. Roberta. 



which ehem that a and /3 are both independent of a, aa ie, indeed, 
geometrically evident, since the oecnlating conic of a given conic being 
the curve itself, the centre of abemncy ia a 6xed point, vC., the centre 
of the given conio. Similarly, if 

we mnet have 
3qs - 57== 0 ,  

which shews that the given curve is a parsbole, and, then the centre 
of aberrancy has ita coordinates infinite, &., the centre of aberrancy 
ia t h e  centre of the pmbola  which ie, of w m e ,  a t  infinity. We may 
also easily find the values of 

d"l3 - 
dy ' dy ' 

&., we have 
da da d.7: i - = - - -  _ - - -  
dy d r a y  p a~ - h T ,  

where 

P - 3q9 h=CC=-- 
p p (3qs - 57')' ' 

and, theee reaulta shew that when, as before, 
T = 0 ,  

the centre of aberrancy ia independent of y, and, when 
A 1 = w , f i = m ,  

it is a t  infinity. 
The directions of the principal axes of the oecnlsting wnio are also 

easily determined, for the conic being 
axs + 2hxy + bys + 2gx + 2fy + c = 0, 

if 6 be the angle of inclination of the ruie major to the axis of s, we have 
2h 

tan 28 = - 
a - b '  

But, I have elsawhere* calculated the values of the constants on the 
$ht hand aide in terms of the difIerential co-efficients, via., we have 

where 

+ P. A. 8. B. 1888, pp. 82-88. 
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U q = - -  V 
9pg , 4 = 9--p 9 

W 
0s = v ,  

U = 3 p e - 5 + ,  V = 3 p e - G ,  
w = 3p+ - pv. 

To = 9q' - 6-ppgt. t (pa + 1 )  v 
Hence, substituting, we get 

2c99 s 
tan 28 = 

cs4 - C* - cb 

-2W =- 
To- 2V' 

The lengths of the axes of the oonic of closest contact may alao be 
easily calculated, viz., the conic being 

+ 2% + byP + 2ga t 2fy + c = 0, 
and u the length of either axis, we have the well-known equation 

A ( a +  b ) & -  AS 
+ - a (ha - = O 

where A is the discriminant. Now I have alreadyt shewn that 

A = (ha - ab)+ 

c1 
9 

Therefore, we have 

A ( a + b ) -  a + b  - ; + 1  

A - 

Similarly 

Cf. Dnblin Examination Papers, 1876, p. 152, Qnes. 5, by Prof. M. Boberta 
t P. A. 8. B. 1888, p. 80. $ P. A. 9. B. 1888, p. 88. 
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As 1 729q8 
(h* - ab)8 = - q~ - - - - ~a ' 

Therefore, the eqnation for the length of the axes redncee to 
72998 gqs ,,a + - = 0 d +  U8 

where To = 0 is the differential equation of all equilateral hyperbolas, 
and U = 0 of all parabolas. 

If the mote of this equation be ula, ups, the area of the conic L 
2 7uq4 

r ITl up = - 
aP ' 

e result I have obtained before.' 
We may similarly consider the oecnlating parabola and the osculat- 

ing equilateral hyperbole at  any point (2, y )  of a given curve. Thus, if 
d + 2hry + byP + 29x + 2fy + G = 0 

where 
h a = a b  . 

be the m l a t i n g  parabola, and m ita principal paremeter, we can easily 
calculate m in tern of the Werentid coefficients from the formula 

f 4 - s J b .  - = 
2 (a -t b)+ 

For, solving for y, we have 

Y =  P ~ + Q + ~ - B  
where 

Hence, aa mnal, 

eo th8t 

and 
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whence 

!z6 - - H - [ 9 + ( - 3 1 27(l + ' 

But since 

hf-bbg - f & - g d  H = -  
bP - a+ 

we have from 

the relation 

and, therefore 

which is accordingly the formula sought. 
Again, let us investigate the coordinates of the centre of an  eqni- 

lateral hyperbola osculating a curve a& a given point. In  the first place, 
we know that in an  equilateral hyperbola the projection of the radius of 
curvature a t  any point on the central radius vector, is equal to tha t  
radins vector; for, if R be the radius vector, 8 the angle between the 
normal and the r a d i p  vector, p the radius of curvature, and a the semi- 
axis-tramverse, we can eaaily ehow that 

whenoe 
R = - p c o s 8 .  

Hence, if an equilateral hyperbola osculates a curve a t  a giren point, 
in the first instance take the tangent and normal a t  that point as the 
axes of z and y respectively ; then, expressions for the coordinates of the 
centre are easily obtained, viz., 

X = R s i n 8 ,  Y = R c o s 8 ,  
where R is the distance of the centre from the origin, and 8 the  
between tho central radius vector end normal, so that 



R 
c o s a = - p =  (1 + Ps)+, 

4 
Bnt the equilateral hyperbola being a conic, we have from the preoeding 
investigation 

whence 

Therefore we see that the distancsof the centre of the oscnlating equi- 
lateral byperbola from the given point (which is the origin) is furnishad 

bs 

R = - 39 (1 + pS) 

Hence, the coordinate axes being the tangent and normal a t  any 
point of a given curve, the values of the coordinates of the centre of the 
-dating equilateral hyperbola ~t that point are give; by 

. - - 
If the coordinate axes, instead of being the tangent and normal a t  the 
given point, are such that the axis of a make3 the angle 6 with the tan- 
gent, we have 

-P 
COB 6 = 1 

ain B 
d1+' 

and the new coordinates of the centre of the osculating equilateral hyper- 
bola are given by the two expressions 

3qr (1 + 9) X c o s ~ + Y e i n 6 = -  
9-4 + (rp - 3yQIs 

- X sin 6 + Y oos 6 = 3'1 (1 + pS) ( p r  - 3qS) 
rs + (rp - 34s)Q 

We, therefore, U l y  infer that if a curve be referred to rectangnlar 
43 
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axes drawn through any origin, the coordinatee (lf, r ] )  of the centre of 
the osculating e q u i l a h d  hyperbola a t  any given point (rc, y) of the 
cnrve, are given in the most general form by the system 

The equation of the line joining the centre of tho oscnlating eqni- 
lateral hyperbola with the given point on the curve is a t  once writ,ten 
down in its most general form, viz., z, y being the coordinates of the  
point and X, Y the current coordinates, we have for the required eqna- 
tion 

x-2 X-( T - = - = -  
Y - y  y - y  pr-3qP' 

which shews that the centre of the oacnlating equilateral hyperbola is on 
the axis of aberrancy, r t ~  is also geometrically evident. From the above 
values of lf, r ] ,  i t  can be shown after some reductions that 

where 
9q' - r' (1 + p) 

ho = (,a + ( r p - 3 q a ) 9 ] +  , 
(1 + pq) ( 6 9 a - ~ 1  - 9& 

t'Q = 1 

To = 9p4 - 6p4ir + (1 + pa) (3qe - #) , 
that To = 0 'ie the differential eqnation of all equilateral hyporbolss. 

§ 3. Geometric 1ntm-p-efation. 

It ie now extremely easy to give the true geometric interpretat.ion 
of the differential eqnation of all parabolas ; for we have shewn above 
that the index of aberrancy i given by the formula 

and the difEerentia1 equation of all parabolas is 
39s - 5r9 = 0. 

Hence, we conclude that the required geometrio interpretation is the 
property that the index of aberrancy vanishes ab every poi4 o j  every par* 
b o l a  
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5 4.  Yiecellansoua Theoreme. 

The differential expi-ession 
3qs - 5rl, 

the vanishing of which we find to be the differential equation of all 
parabolrrs, may appropriately bo taken to represent the species of the 
conic of closest contact at any point of a given cnrve. For, from the 
equation 

a 9  + 2hxy + by" + 2go + 2fy + c = 0, 
we have 

1 = P~ + Q ?d~r~ + 2Ha .+ B 
where 

whence we have, as nsnal 

811 - AB - Hs 
& " = q = +  

( h s  + 2Ha + B ) ~  ' 

r = 7  
3 (AB - Ha) ( A s  + H )  

(As" + 2& + B)+ 

3 (AD - am) 4 (AS + H)" - (AB - H') ) 
s =  + 

( A d  + 2 H z  + B)* 
, 

Therefore, by actual calculation, we get 
9A (AB - H")" 

5 9  - 3ps = ( A 9  + 2Hx + 13)" 
so that it is clear that the M e r e n t i d  expression 

5 9  - 3ps 
is of the same sign as 

A and ha - ab. 
Hence, we have the thoorem that a t  any point of a cnrve, the conio of 
five-pointic-contrrat is an ellipse, hyperboltr, or prtrabolti, according as 

dP?J d4y 
5(g).-3dTP 

ia negative, positive, or zero.' 
Since we have proved that the radius of aberrancy is given by the 

formnln 

See Dublin Examination Papers, 1875, p. 279, Q ~ 0 3 .  4 by Prof. M. Roberts. 
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and aa, moreover, in every parabola, the reciprocal of R vanishes, tho 
Werential equation of all parabolas in terms of p and o ia 

To integrate this, put 

p = e  
, 

whence 

or, 

which givee . 
+ = 3 t s n ( o  + k) , 

eo that 

= 3 log m sec (o + k) , 
and 

which, therefore, is the relation between p and o in every parabola, lead- 
ing a t  once to the intrinsic equation 

and, if the origin be suitably chosen, we may put k = 0, EO t h a t  we 
have the well-known result 

14th May, 1S8. 

Bee also P. A. 8. B. 1888, p. 84, footnote. 
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XII.1.-New o+ Little kaozcm Indhn Rhynchob.-By E. T. ATKINSON, B.A. 
[Received May lbth, 1888;-Read June 6th, 1888.1 

(With Plate XV.) 

CO~MOSCARTA NIOEOFABCIATA, n. sp., PI. XV, lower left hand figure. 

Orange yellow: two broad transverse bands on eaoh tegmen, the 
one before, the other in the middle, black ; apex of tegmina finely reti- 
culated blackish : pectne (except the lateral margins), and fine margin of 
the h e  of the segments of the abdomen above and beneath, black : feet 
yellow-ochreous : wings fuscom hyaline. Long, 15 : exp. teg. 39 mill. 

Hab. Idungphu (Sikkim). Through some misoonception the 
fignres in Plate XV. have not been numbered. 

COSMOBCARTA TAPROBANENSIS, n. sp. 

Above black : face, broad median longitudinal band on vertex, a 
re@rly undulating transverse line across the middle of the pronotnm, 
antero-lateral margins of the pronotum, basal third of each tegmen, and 
a transverse line a t  base of apical third which is slightly int,ermpted 
towards the posterior margin, also the scutellum and the genitalia in Q , 
red : the red basal third of the tegmina contains two oblique irregdar 
bands, the basal formod by three black spots of which the largest is a t  
the  costal margin, and the second comprising 3-4 irregular black spots, 
of which the largest is at  the posterior margin : abdomen above reddish, 
a broad black transverse band a t  the base, interrupted by the scutellnm, 
which has a small round black dot in the middle of the disc ; apical half 
cf abdomen fnr~cons : beneath and feet, red ; pectus and a row of spots 
on each side of the ventral segments, black. Long, 9 : exp. teg. 21 mill 

nab. Pundaloya (Ceylon) : from Mr. E. E. Green. 

CO~MOSCARTA UNDATA, Walker. 

J. A. S. B. pt. ii, p. 10 (1885:. 
Var. tfipunctata n., P1. XV, upper left hand Ignre. - a&ia n. 

The ordinary forma of this species have the markings on the teg- 
mina b d 1  y d n s e d  with reddish-testaceous, end vary chiefly in the 
depth of the o m n s  band on the tho-, and in having the apical b u d  
on the tegmina oontinuona or formed of three spots. I have since 
-ived two specimens which I regard aa varieties of thip species, 
though a t  first sight appearing to be distinct. 
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a :-Var. n . i ~ i s ,  in which the rnious-testrtceoue bands at  the base 
and in the middle are reduced to narrow lines, and the apical band to 
three somewhat distant spote arranged iu a triangle. Long, 11 : exp 
teg. 30 mill. 

b :-Var. tripumtata, mihi, in which the basal and median bands on 
the tegmina are entirely absent and the three apical spots are small 
and semi-oval and arranged triangularly : base of wings not mfescent. 
Long, 12 : exp. tag. 30 mill. 

Bab. Var. a, Dibrugarh (Assam) ; Var. b, Dam-Dim (Bhntin 
Duirs). 

COYHOSCARTA OCTOPUNCTATA, Am. & Sew. 
P1. XV, lower right hand figure. 

Cercopis octop~cnctata, Hist. Nat. Ins. Hem., p. 669, t. 10, f. 6 (1843) : Walker 
List Horn., iii, p. 656 (1851). 

Cercopis dorsalir, Walker ( (n. 1. l . ) ,  J. Linn. 8. Zool. x, p. 283 (1867). 
Cosmoscarta octopunetata, Butler, Cist. Ent.  i, p. 262 (1874). I 
A very distinct species : orange-yellow : five black spota on each 

fegmen of which two before, and two behind, the middle, the fifth on i 
the posterior margin about the middle, and which, when the tegmina are 
closed, becomes conflueut with the similar spot on the other tegmen, so aa 

1 
I 

to make both appear one : there is sometimes another black spot before 
the reticulated pnrt on the costal margin: pectus, except the lateral 
margins, and base of the segments of the abdomen above and beneath, 

i 
black : antero-lateral borders of the pronotum much amplified and flat- 
teued out at  the margin. Long, 17 : exp. tag. 42 mill. 

Hitherto only known from Java and Sumatra, now found a t  Mung- 
phu in Sikkim. A second example has the thorax more amplified, shin- 
ing, and only eight black spots on the tegmina 

COSYOSCARTA GBEENI, n. sp. 

Head and eyes deep black, the head yellow-pilose : ocelli yellowieh 
with red reflections : pronotnm sordid orange-yellow, pilose, with two 
small impressions near the anterior margin, darker ; metanotnm black, 
margined ochreous : tegmina black, basal fourth of the posterior mar*, 
basal third of the costal margin and therefrom a transverse band pro- 
ceeding somewhat obliquely towards the posterior streak and almost 
meeting it, also three spots arranged in a triangle in the apical third, axid 
of which the cordiform apical is largest, red : wings aemihyaline, basal 
third reddish orange, rest fuscous : abdomen above black, with a narrow 
transverse basal bnnd, reddish-ochreous : poctus, venter and feet black ; 
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venter with a reddish-ochreous band towards the base ; last tibim some- 
' 

times sordid yellow. Long 10 : exp. teg. 26 mill. 
Hab. Pnndaloya (Ceylon) : Mr. E. E. Green. Allied to 0. undata, 

Walker, from which i t  differs in coloration and the smaller eize- 

COSMOSCARTA NIOUA, n. sp. 

Body and feet deep black; abdomen and venter deep metallio 
bluish-black, shining : tegmina brownish-black; wings fuscous. Long, 
12 : exp. teg. 34 mill. 

Hab. Sikkim. 

COSMOSCABTA LUBIDA, n. sp. 

Head, pronoturn, pectns and feet, also band along baeal two-thirds 
of costal margin of tegmina, lurid : abdomen above and beneath black, 
with a bronzy tinge : tegmina (except the costal limbns), luteons : wings 
fuscoekhyaline. Long, 15 : exp. teg. 36 mill. 

Hab. Singapore. 

COSMOBCABTA~SI~KIYENSI~, n. Sp. 

Frons and feet fnecons : vertex and thorax black, densely yellow 
pilose, the latter with a band along the anterior margin, narrow anterior 
lateral limbns and posteriorly, sordid fuscons : tegmina black, a short 
basal s t m k  briefly produoed along costal and posterior margins, a trane- 
verse band a t  the base and apex of the middle third, and the apiosl lim- 
b- indktincbly, red : winga fnscons-hyaline, red a t  the base and for a 
ehort distance along the anterior margin : abdomen purplish-black, 
shining, with a deep castaneone, narrow, basal, transverse streak, Long, 
14 : exp. teg. 33 mill. 

Hsb. Sikkim. 

COS~OSCARTA MINOR, n. sp. 

Head and thorax metallio bluish-black, shining, the latter finely 
impressly punctured : base and apex of abdomen reddish, a broad t,rans- 
verse median band, brownish-black : tegmina blackish with a basal streak 
giving off a short sub-costal branch and two transverse bands, one a t  
t h e  base and the other a t  the apex of the middle third, red : wings 
f ascons-hyaline : feet brown ; posterior coxm and femoi-a often more or 
less croceona or reddish. A small speoies, allied to the 0. &a, Walker, 
group. Long, 7 exp. teg. 21 mill. 

h b .  Sikkim : Dam Dim ( B h u t b  D ~ r s ) .  
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COBMOBCARTA DECIBA, Walker (PI. XV : upper right hand figure). 

A local variety of this species, described in Journal Pt.  11, p. 9 
(1885), is figured here from Dam Dim in the Bhutan Duke. 

CALLITETTIX AFFINIB, n. sp. 

Black with a greenish tinge : head beneath, scntellum, anal seg- 
ment of abdomen above and beneath, tegmina and feet, testaceons-red : 
apex of tegmina with a narrow black limbna : wings fnscous-hyaline : 
abdomen above and beneath (except the red anal segment), and the 
pectns, black. Long, 9 : exp. teg. 23 mill. Ditfera from 0. products, 
Sal ,  in the colonr of the abdomen and scntellum and its larger size. 

Hab. Pnndaloya (Ceylon) : Mr. E. E. Green. 0. mlanochra, SM, 
has been procured in Sikkim. 

aenus MACHEEOTA, Bum.  

J. A. 8. B. pt. 11, p. 23 (1886) ; p. 106 (1886). 

I have already noticed four species of this genus, a fifth (M. pug&- 
SGl) baa been described from N. Australia, and n sixth (M, gutti- 

gwa) by Professor Westwood from 'Ceylon (Trans. Ent. Soc., p. 329, 
1886). I have had one specimen from Nagpur, but too much mutilated 
for description, also several specimens of the larvm from Sikkim, and of 
the cnrious tubular home formed by these insects in the larval state, 1 
have several specimens 05 the common jujube ( Z i t y ~ h w )  in 
Calcutta, These tubes are serpuliform and resemble the letter J withonk 
the t-verse bar at  the top ; the foot, too, is curved over to embrace the 
twig on which they rest, and the length varies from half to two-thirde 
of an inch. 

Professor Westwood's paper oontains an interesting account of the 
formation of this tube by Mr. S. Green of Colombo, the substance of 
which 1 here. Mr. Green writes :-The larva resides in a tube 
which fixed on a twig or leaf-stalk of the Suriya tulip-tree (Ahneon& 
digitata) on the end of the branches, and appears to be commenced and 
finished by the insect whilst in the larval state. The newly hatched 
larva is a Iittle tiny creature of an orange colonr in the midst of a spot 
of froth in which i t  moves about and, in this state, commences to fom 
the tube. When the fonndationa have once been laid, the larva, in  a 
horizonhl position, encloses, with a wall, a space sufficient to contain itself 
in a perpendicular position, with its head downwards. It is then seen 

working its anus against and round about the inside of the  
tube near its orifice, a t  intervals, both day and night ; the anne &chargee 
a clew water-like fluid which falls drop by drop from the tobe. ~ h o  
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insed haa a life of some weeks in the larval state and never shows itself 
ontside the tube nntil i t  ia ready to w n m e  the perfcct state. Then the 
pnpa comes out tail first, and takes up a position on the top of the tube 
(transversely like the letter T) and in the middle of the bubbles. In 
abont ten minutes i t  completely extricatm itself from its old skin and 
the curved horn on its thorax seems to uncurl. 

The 6 appears to be considerably smaller and of a darker colonr. 
The full sized larva-tubes are about half an inch long and about a 

line in diameter. They are abont the thickness of writing-paper, of a 
dirty whitish colonr, with the surface finely transversely wrinkled. 
The basal portion is dilated and curred so as partially to clasp the twig 
on which i t  is fixed. In  this manner the bottom of the tube is closed 
and, as the insect resides in it with the head downwards, Mr. Westwood 
remarks : " I do not understand how i t  can obtain nourishment from 
the plant through its delicate rostrum, unless it occasionally emerges 
from its abode which, of course, is stationary." The immature inscct 
differs from the imago in the usual manner, having the wings only visible 
in n rudimental condition in the pnpa state, in which the only appearnnco 
of the large curved dorsal horn is seen in a very small dorsal protuberance 
in  the middle of the hind part of the thorax. 

Mr. Westwood observes that thc water expelled by these insech is 
of the same nature as the ' cuckoo-spit ' of the English Ayk~ophora 8plr- 

nurria, being the fluid excrement of the larva, consisting of the juices of 
the  plant on which it subsisted, and which, being discharged, with very 
little altemtion in its nature, drop by drop, from the anus of the insect, 
forms an raccnmulated moistened mass which keeps the body of the insect 
in a moist condition nntil it is ready to Rssume the perfect state. Tlle 
insect does no injury to the tree or to the branoh on which it feeds. 

Mr. F. Ratte (in Proc. Linn. Soc. N. S. Wales, ix, p. 1164, 1885) 
describes the occurrence of similar larva-cases in Austmlia. He shows 
that these cases contain three-fourths of carbonate of lime, some being 
helicoidal and others conical, resembling some fossil and recent Serpulte. 
The conical are usually found on Eucalyptus, the opening turned up- 
wards and the larva being placed in it with the head dowuwarb. In  
the helicoidal shells, the insect lies llorizontally for the greatest part 
of its larval life. In  both instances, i t  follows that the larra presents 
its tail to the opening, instead of its head. I t  introduces its rostrum 
through a longitudinal slit into the bark of the stem on which the case 
is fixed [but in the cases before me I have not been able to discover the 
slit] and emits a t  intervals from its anus a drop of clear water a t  the 
entrance of the shell. 

Specimens of the Ceylon and Indian tubes are deposited i l l  the 
Indian Mnsenm. 
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TIIAMNOTF:,I.TIS NIORO-PICTA, S a l ,  Ofrers. K. V. A. Forh. p. 740 (1870). 

9 . Ycllow-virescent, smooth, shining : with the face, anterior sub- 
impressed, transverse line on the vertex, anterior margin of the prono- 
turn, scutellary and commis~ural margins of the clams, a spot before the 
middle extended to the claval suture and there acutely produced hind- 
wards, and t l i~ .d  apical part of corium, pectus, abdomen, greatest part of 
the femora, anterior tibire and tho tarsi, blnck : the last t ibis a t  the source 
of the spines spotted black : ventral iucisures flavescent. Closely allied 
to T. bipunctuta, Fabr. (J. A .  S. B. Pt. 11, p. 111, 1885), differs in having 
the head shorter, more obtuse, antex.ioi.ly obtusely rounded, and in the 
marking. Head aa broad as the thorax, but somewhat shorter; vertex 
a little longer in tho middle than a t  the eyes, hardly twice as broad ae 
the eyes, anteriorly within the margin transversely sub-impressed. Long, 
5 ; broad, 1+ mill. 

This species was described by St51 from the Philippines. I t  has 
since been procured from Borneo, Sumatra, Ceylon (mihi) and various 
parts of India (mihi) and mill easily be recognised as one of the small 
green icsccts that suddenly appear towards the end of the rains (Septem- 
ber usually) in Calcutta. During the few days that they ocenr they may 
be found at night in considerable heaps beneath the lamps in the public 
streets, and they disappear as abruptly as they come. T. biputrctata, 
Fabr , appears a t  the same time. M. Lethierry of Lille llae been good 
enough to identify this species for me. 

FULGORA CONNECTENS, Atki11~0n (PI. XV ; middle figure and head to left.) 

This beautiful species has already been described by me (J. Pt. TI, 
p, 130, 1885), and I am now enabled to give a figure drawn by Babn 
B. L. Dm. (Tjpe in Indian Museum.) 

FL'LGORA AMPLECTENR, At.kinson (Pl. XV; lower middle fignre and head.) 

This species has  also been de~cribed (1. c. p. 133) and the figure has 
been drawn by the same artist. (Type in Indian Museum.) 

FULGORA ANDAYANENSIS, Distant. (PI. XV : upper middle fignre and 
head to left). 

This species has been described (1. c. p. 135) and the present fignre 
represents the interesting variety from thc Nicobar islands referred to  
in the description already given (1. C. p. 136). There is little doubt tha t  
in this genus, the shape and siae of the cephalic process must, in many 
cases, be looked to for specific characters rather than the markings on 
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the tegmina, and for this reason a nide view of the cephalic procees in 
these three species is given. (Variety in Indian Museum.) 

J. A. S. B. Pt. 11, p. 200, 1885 :-Pyrop w b i l i s  Westw., i n c l u d ~ ~  
Pyrop smaillei, Spinola ( A .  S. E. F. viii, p. 237, t. 2, f. 1, 1839) from 
Java. I have seen a spwimen of the former from MaIacea which di1Ye1-e 
in no respect from Spinole's description and figure, except perhrrl)~ iu 
the lighter colonr of the thorax and cephalic process, and this diffewllco 
may be due to the actiou of preservatives. P. javanmrsis, Dist. h~ also 
been procured from Singapore. 

POLYDICTYA AFFINIS, n. sp. 

Frona, vertex and thorax, dark tawny : abdomen above snngnineoos, 
apical half above and beneath more ochreow and with blackisll p:~tol~cbb: ; 

a white irieed black dot on each side of the anterior eegments: tcg~niua 
bluish-virescent from the base nearly to the middle, the bluish CO~OUI .  

more distinctly aeen beneath ; brownish towards the apos, veins blwwll ; 
wings vermillion a t  the base, thence semihyaline, veins brow11 : v c ~ ~ t o r  
and feet dark tawny; first t ibis  darker; last tibim 4-spinose: togrniua 
n ~ l * l y  eqnnlly broad throughout, soarcely amplified towads  the apex. 
Long, 19 : exp. teg., 58 mill. 

Hab. Sikkim. 

MESSENA BINUATA, n. sp. 

Frons tawny, levigata, shining, with a blackish limbns a t  the vertex 
marked by two rows of very minute yellow-brown dota : vertex and 
pro- and meso-notum darker, with several irregular, minuto, black dots : 
metanotnm and the abdomen above and meeostethium sanguineous, apex 
of abdomen and the genitalia covered with a white flocculent substance : 
tegmina with a broad reddish patch reaching the posterior mtsrgin 
for two-thirds the length from the base, aud the costal margiu for 
one-third, marked by numerous, irrregular, transveme black streaks, 
a n d  bounded, towards the apex, by a nebulous interrupted band of brown 
marks, between which and the apex is a broadish transverse patch and 
some small spota, brown and black ; apical pnrt semi-hynline closely 
reticulated, veins brown: wings white, semi-hyaline, with a fuscoue 
patch along the autarior margin becoming broader and darlcer from the 
baae to about two-thirds the length where it nbropt,ly ceases ; also three 
large black spote towards the apex and between thcm and the apical 
margin some minute black dota : first femora (except the apex intcr- 
nnlly) aud the intermediate pair of feet, tawny : first ferllorn at  tho apex 
internally and last pair of feet dark brown, first tibiix tliickl~- spottcd dir1.k 
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brown : veuter with transverse bands and marginal row of spots, black. 
Frons very broad, broader than the pronotum which is about as 

long as the vertex : head prominuloos before the eyes which are spinose I 
beneath: tegmina slightly sinnate on the costal margin behind the 
middle, apical margin anteriorly broadly rounded, posteriorly snb- 1 
quadrate, posterior margin somewhat straight : first femora gradually 1 
amplified from base to apex ; first tibise dilated throughout, laat tibiet, , 
6-spinose. Long, 15 : exp. teg., 46 mill. 

Hab. Trivandrnm (S. India) : Mr. H. Ferguson ; May. I 

MESSENA BURMANICA, n. 6p. I 

Frons, vertex and thorax dark reddish-tawny : eyes darker, spinow 
beneath ; antennm truncate with a rather long filiform P~OC@SS at the 
apex : abdomen above sordid ochreous, basal third darker : tegmina 
with the basal fonrth tawny, varied virescent and with a quadrate, black 
spot on the disc, apical three-fourths whitish, veins tawny, an irregular 
black patch near the commissure, a i d  an irregular row of somewhat 
quadrate black spots and dots close to the apical margin of which the 
largest is on the posterior margin: wing8 with three large, oblong, 
tran~verse black spots towards the apex: abdomen beneath reddish 
tawny, the margin tinted orange : first femora and intermediate pair of 
feet, blackish-brown. Closely allied to U. pulcerosa, Hope, differs in the 
markings on tho tegmirla which are also not so broad, and in the colonr 
of the abdomen. Long with anal appendages, 17 ; exp. teg., 50 mill. 

Hab. Palone (Burma) : Captain Bingham (August). 

CERTBIA VIRJDULA, n. sp. 

Head and thorax above light green, in faded specimens, sordid 
yellow : tegmina light green ; wings milky-white, immacnlate : apical 
half of antennse, eyes, two small lines on tegrnina, one oblique in the 
middle towards the posterior margin, the other smaller, straight, a t  the  
beginning of the apical fonrth and nearer the anterior margin, also a 
very narrow apical limbus reaching also to one-third of the posterior 
margin, deep black: abdomen covered with a white flocculent sub- 
stance: feet greenish-yellow, tarsi black. Body long, 17 : exp. kg. 
49 mill. 

Hab. Puna (Bombay) : type in Indian Museum. 
The typo of the Genua Cerynia (J. Pt. 11, p. 64,1885) is FZuta albata, 

Still, already described (J. 1. c. p. 73) and of which I have recently 
specimens of the white and pale green varieties from Malacca. 

Jn the first line of the description of that species for 'within,' read 
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' with.' I n  tho description of Phroinnia (J. 1. c., p. 61) for ' thorax 
concealed' in line 2, read 'concealed by thorax.' The chief points of 
difference between the two genera am that in Uerynia, the first joint of 
the antennre is scarcely shorter than the second and the membrane of 
the costa is narrowed a t  the base ; whilst in Phrofnnia, the second joint 
of the antennm is twice, or scarcely twice, as long as the first and the 
costal membrane is equally broad throughout. These are apparently 
small differences on which to  found genera, but the result seems natural 
snd the genera a t  present may be allowed to stand separate. 

J. A. 5. B. Pt. 11, p. 52 (1885) :-Ricania okctcra, Fabr., is the 
type of Still's genus Mindura (1. c. p. 62) of whioh I have seen a speci- 
men, locality unknown. 

CBNESPRA AFFINIS, n. sp. 

Body subsordid yellow : frons highly carinate on the sides, with a 
black line running parallel to each of the lateral ridges ; eyes black : 
antennae black, second joint longer than the first : pronotnm with two 
median longitudinal black lines ; mesonotum anteriorly with a lateral 
sagittate mark and two longitudinal lines on the anterior portion of the 
disc, black, its posterior margin with four small cuneate black ~pot,s : 
abdomen spotted and streaked black : femorm more or less sordid yellow, 
tibim and tarsi blaok, tegmina rounded a t  the apex, bluish-brown, spotted 
and clouded with white farinose matter above, beneath brown with a 
slight bluish tinge ; the vely narrow costal limbus to two-thirds the length, 
and thence broadening into a band which turns inwards to nearly the 
disc, eordid whitish ; this band is barely traceable above through the 
farinose covering : wings ample, semihyaline fuscous, voins of a deeper 
wlonr. In  C .  ci~culata, CtnBrin, the tegmina are yellow-whitish with 
black bands ; in 0. ntatutina, Walker, they are of a rosy colour, and in 
0. aurora, Gutkin, they are sub-orange and the wings are white. Long, 
body 9-10 ; with teg. closed, 16 ; exp. teg., 35 mill. 

Hab. Singapore. 

BRACHYPLATYS CAROLINL, n. sp. 

Brassy-blaok, shining: anteunaj ochraceous, finely pilose, apical 
halves of last three joints more or less blackish-brown : auterior half of 
eyes yellowish-white, posterior part with a roseate tinge : head a b v o  
with six yellow spots arranged in a semicix-cle : very fine anterior atid 
lateral (anteriorly double) margills of prouotom, also lateral aud yo&- 
t e ~ i o r  margills of ~lcutellum, reddhh yellow : pcctus aud venbr, black, 
the latter with a yellow baud along the margin and proceediug thorefrom 
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to the disc on each side, eleven long  ello ow rsys, an irregular largo 
blackish-brown spot a t  the junction of the anterior part of the base of 
each ray with the marginal yellow band and partly on both, also a small 
round black dot on each alternate ray, towards the base : legs ochra- 
ceous-yellow, thickly and finely spotted brown, especially the femora : 
one of the largest species of this genus hitherto recorded. Long, 10 : 
gl-eatest breadth of abdomen, 8 mill. 

Hab. Mungphn (Sikkim) : 3,800 feet. 

BBACBFPLATTS NIGER, n. sp. 

Above and beneath shining black : femora and tibim with a brown- 
ish tinge, posterior tarsi sordid ochraceons : eyes bright light yellow : 
parts about the rostrum in repose sordid yellow. Long, 8:  broad, 6 
mill. 

Hab. Malacoa. 

COPTOSOMA DBUNNEA, n. sp. 

Deep caataneons-brown, shining: juga, spot in middle of frona, 
anterior margin OF the pronotnm (intensopted in the middle), lateral 
margins of tho same (inclosing anteriorly a longitudinal deep-brown 
streak), lateral and posterior margins of the scutcllnm, genitalia for the 
most part, ventral limbus and foet,~nbsordid yellow-br:hmceous : tylus, two 
transverse streaks before the transverse impression on pronotum, lateral 
angles slightly, also two spots towards t l ~ c  bwe of the scntellnm more 
deeply reddish : ocelli bright red : eyes deep brown : pectus and venter 
darker : anterior margin of pronotnm slightly refiexed. Long, 3 t  mill. 

Hab. Pnndaloya (Ceylon) : Mr. E. E. Green. 

COPTOSOMA MINIMA, n. sp. 

Brassy-black, shining : jnga, lateral margins of pronotnm (in- 
closing anteriorly a longitudinal brown streak), lateral and posterior 
margins of scutellnm, two small round spots on each side towards the 
anterior margin of the pronotnm, end a spot on each posterior lateral 
angle, also a larger transverse spot a t  each side of the base of the  scu- 
tellum, and the legs, yellow : venter brassy-black, margin of each seg- 
ment with an oblong longitudinal yellow patch inclosing in the middle 
s loligitudiual brown etrcak : ono of tho smallest apecios of this genus 
recurded. Lorig, la mill. 

Hab. Puudaloyn (Coylon) : Mr. E. E. Grwn. 
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COPTOSOMA WAZIRB, a. Sp. 

Above and beneath, brassy-black, shining : j n p ,  lateral margins of 
the pronoturn (inclosing anteriorly a black longitudinal streak), 1at.ernl 
and posterior margins of scotellnm, also a spot on each side towardfl the 
b e ,  ventral limbua, and the legs, yellowish : eyes castaneons. Long, 3 
mill. 

Hab. Nazira (Assam) ; Mungphu (Sikkim) ; Mr. R. Pantling. 

CHRYSOCOBIS SIMPLEX, 11. Sp. 

Light metallic-green, shining, turning into purplish after death; 
traces of the light colour remaining on the tylns, posterior part of pro- 
notum and posterior part of the scutellum, but varying much : a small 
transverse, oval, elevated Space on each side of the pronotum towards 
the anterior margin ; anterior and antero-lateral margins slightly sin- 
nate, extreme edge very slightly reflexed ; posterior Iateral angles very 
slightly obtnsely prominnlons ; posterior margin almost straightly trun- 
cate : scutellum with three small round black spots on ench side, Rome- 
times obsolete : rostrnm and antennm brownish black : coxre yellowish ; 
femora and tibim .metallic-green varied with purplish ; tarsi brownisll- 
black, ochraceous pilose : pectus golden-green with red reflections, turn- 
ing to purplish: venter yellow, a larger subconical basal patch and 
another similar a t  the apex, black ; two rows of lateral black spots, one 
submarginal, formed of ronnd spots, the other inwards, formed of 
triangular spots, between the rows 8 band, and the extreme margin and 
apex, metallic-green turning into purplish : sometimes the basal and 
apical black patches on the venter are so approaohed that the discs1 
yellow ia reduced to a small transverse bend. Long, 11-13 mill. 

Hab. Kotsgiri (Nilgiris) : April : Mr. Henderson. 

CHRYSOCORIB NILQIBIENSIS, n. sp. 

When alive, above and pectus bright greenish-golden with red 
reflections which turns into deep purplish after death : antenns and 
rostrum black ; eyes deep brown : head golden with a median longitu- 
d i d  line chalybeous.green : pronotnm with eleven black spot.s, three 
small, transverse, sub-quadrate, close tu the anterior margin ; three 
ronnded, arranged triangularly- towards ench lateral anglc, and two 
elongate, linear, in the middle of thc l~osterior portion of the disc : scutel- 
Inrn with eight spotj, of which one median longitudinal near the base, 
three ovate transverse on each side, and one rounded subapical : pectus 
c?ntirely golden and metallic green with scattered red reflections : disc of 
venter pale yellow, shining ; extreme margin purplish-red, bordered in- 
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wardly by a broad golden gmnish band which has a round black spot 
in the middle of each segment next thc external purplish-red margin, and, 
inwardly, a triangnlar black patch, the hase of which rests on the base of 
each segment ; these spots often coalesce to form an oblong black trans- 
verse patch with metallic-green reflections : base and apex of the venter 
with a black patch ; anus golden : femora cinnabar, apices and tibias 
externally metallic-blue, shining ; tarsi black. Very close to 0. muvgi- 
sellus, Westwd., but longer, stouter, and varying in marlsinge beneath. 
Long, 16 mill. 

Hab. Conoor (April). 

COMPASTEEI MINOR, n. sp. 

Above ochmceous, very closely impressly punctured brownish-black, 
somewhat closer on the lateral angles of the pronotnm : beneath lighter 
ochraceons very sparingly punctured brown on the venter : jnga longer 
than the tylus, not approached in front thereof : antennae black, last joint 
pilose, with basal half ochraceons, n p i d  half brown : rostrum ochra- 
ceous, last joint brown, reaching the last corn : pronotnm mdemtely 
declined forwards, with two oval, transverse, outlined reddish-brown 
marks towards the anterior margin ; lateral angles produced, somewhat 
01)tusely rounded at the apex : membrane brown, transparent; legs 
ocl~raceous, femora streaked or spotted brown, granulated ; tibiae finely 
spinose. Long, 12 : breadth angles pron., 6 mill. 

Hab. Chakrita (JaunsBr-BSmar, N. W. Provinces). 

Saatragala uniyuttafa Am. & Sorv. (1100. Don.) Hist. Nat. Ina. Him., p. 1.5.5 
1843) ? 

Amyot & Serville's description does not agree with Donovan's 
figure and appears to me to belong to the following species received 
from Madras. ' Yellowish greenish-testaceoua, punctured coaraely and 
densely above : lateral angles of pronotum produced in short subacute 
spines black, and the line between thorn more or less black : scutellum 
black, with a broad ovate transverse reddish ocl~raceous spot in the mid- 
dle : apex of corinm with a black l i n e ~ r  C-shaped spot, open towards the 
external margin ; membrane transparent, nearly the colour of the heme- 
lytra : disc and apex of the abdomen black, reddish towards the sides 
and on the genitalia ; the 1atel.al limbue pale greenish-testaceons : 
beneath paler ycllom-grcenish with a reddish tinge on the disc of the 
b a d  half of the venter : feet pale greenish-yellow : antennae dnll och- 
reous-testaceous. Long 8 t  ; cxp. ang. pron. 4 mill. 

Hab. Utakamand, Kotagiri (7000 feet) : April : Mr. Henderson. 
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MONOHYX INDICUB, n. sp. 

Ochraceons-bmnneone : head and pronotum irregularly tnbercnlate ; 
lateral margins of the pronotum much roundly dilated, the dilated part 
semitransparent : scutellnm subconvex, with a tubercle a t  each basal 
angle and a t  the apex : hemelytra with a few darker streaks here and 
there, and some semiacute small spinons tubercles on the coriaceous 
part ; membrane concolorons : connexivnm with the posterior margin 
of each segment, blaok : cox= and femora yellow-testaceous ; tibiae and 
tarsi dark brown inclined to black. Long, 10 ; abd. broad, 7 mill. 

Hab. Sikkim : rather common. 
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X1V.-The ButtegZieb of ths Nilgiri Dietrict, h u t h  India-By (3. F. 
HAMPSON, B. A., OoU. I r o n .  Oson. Oommunicated by THE SUPERIN- 
TENDENT OF THE INDIAN MUSEUM. 

[ h i v e d  Sept. 10th ;-Read Nor. Ith, 1888.1 

The N i l e  form the south-weetern extremity of the Eastern Qhife, 
which branch off from the Western Gh4ts north of the Palgh4t Gap, the 
only gap in  the great range of mountains whioh mn parellel with the 
west coast of India from Cape Comorin to Bombay. Zoologically, the 
Nilgiri District forms the north-eastern extremity of the Ceylonese sub- 
division of the Oriental region-the sub-region extending northward 
along the Western Ghita to Bombay-, and ita fauna and flora ia eeeen- 
tially of a Ceylonese type, largely mingled with the wide-spread forme 
of the plaine of India. 

The district is a wedge-shaped triangle with a base of about twenty- 
five miles resting on Malabar, its apex, forty miles off, pointing north- 
eest towards Madra~. 

On the west, the Malabar boundary rune along the slopes of the 
Nilgiria a t  an elevation of three to aix thousand feet ; on the other mdee, 
the district takes in a narrow strip o£ the plains from three to ten miles 
wide, bounded on the north by the Moyar River, on the other side of 
which lies Mysore and the WynBd, and on the mnth by the Bowani 
River, beyond whioh is the Coimbatore district. These rivers join a t  the  
north-eastern apex of the Nilgirie to flow l a b r  on into the Cauvery. 

For w o l o g i d  purposes the district falls naturally into four divi- 
sions :- 

(1.) The plateau, with a general elevation of six thousand feet, 
though the rounded hills and peaks run up much higher, some to nearly 
nine thousand feet. Innumerable vslleys, eaoh with ita swamp and 
stream, out up the d a c e  of the plateau. The Lend is clothed with 
short p a ,  and in every position sheltered from the wind are patch- 
of forest from one to several hundred acres in extent. The fauna and 
flora of thie division has a large remnant of Palsearctic genera and 
species, thongh the forms have mostly become sdiciently Merentiated 
to form distinct speciea. 

(2.) The slopes of the hills, clothed with forest and long lemon- 
g m s ,  and ranging in elevation from 1000 ft. to 600C) ft. on the southern 
slopes, and from 3dOO ft.-the elevation of the Mysore plateau-to 6,500 
f t .  on the northern slopes. To this division most of the peculiar forme 
belong, and it is by far the richest in species. 

(3.) The strips of cultivated land a t  the base of the hills, with an  
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elevation of 1000 ft. on the southern side and 3000 ft. on the northern, 
and s fanna similar to that of the plains of India. 

(4.) The tract of low-country forest within the north-western 
boundary, with a fanna like that of the jnngles of the WynBd and Myeore, 
which lie juat beyond. 

Compered with moet parts of Peuinsnlar India, the district is very 
rich in butterflies, especially the slopes of the hilh from two to five 
thousand feet in elevation. The following list will be found to be 
nearly compleh, and I do not expeot that more than about twenty 
species will be added to it. 

The only regnlar fiighta of buttedie8 are those before the two mon- 
soons, one from west to eaet et the end of May and beginning of June 
before the south-west monsoon, and one from east to west a t  the end 
of September and beginning of October before the north-east monsoon. 

Moet of the species have four brooda, two in the dry-eeamn and two 
in the wet-seaeon ; but some species have only the two wet-maeon 
broode, as Mr. Doherty has obeerved in other parts of India. Seaeonel 
dimorphism ia rather difficult to study on the Nilgiris, owing to the 
fact that the western and north-western slopes get heavy rain dnring 
the  south-weat monsoon and hardly any during the north-ewt ; while 
the eastern and south-eastern slopes have their wet eeason during the 
north-east monsoon and get little of the south-west ; and, consequently, 
the wet- and dry-season b r o h  are some three months later in appearing 
on the southern and eastern slopes than on the western and northern, 
and the two forma get much mingled in the intermediate districts, which 
partially get both momoom. 

Family NYMPHALIDB. 

Subfamily EUPL~EINB, Moore. 

Group Limnaim, Moore. 

1. H e s ~ u  MALABARICA, Moore. 
3000--4000 ft. Found only on the western slopes, the species being 

confined to the region of heavy rainfall. 
2. TIRUMALA LIMNIACE, Cramer. 
3. TXRUMALA BEPTENTRIONIS, Butler. 
4. LIMNAE CHRYBIPPUS, Linnmus. 
I have no specimen intermediate between L. c h r y s i p  and L. a[&+- 

poidee, Moore. 
5. SALATUBA QENUTIA, Cramer. 
6. PARANTICA AQLEA, Cramer. 
7. C A D U ~ A  NILOIRIENBIS, Moore. 
Common throughout the district. 
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Qroup ErrlpEm, Moore. 

8. PADEYMA KOLLABI, Felder. 
Two males a t  3,500 ft. elevation on the northern slopes, and three 

pairs a t  500 ft. on the wesbrn slopes. 
9. CEA~TIA COBS, Cramer. 

10. NAUMADA COBEOIDEB, Moore. 
Pound with 0. core and not uncommon in spring and autumn at all 

elevations. 

Subfamily SATYE~R. 

11. &~YOALBSIS (VIBAPA) mhX1h8, Hewiteon. 
8000-5000 ft. In  heavy forest ; not common. 
12. ~ Y C A L E S I ~ ~  (OBBOTBIINA) MANDATA, Moore. 

Form mandosa, Butler. 
3000 ft. Common in  the jnnglea at  the northern base of the hills . 

and throughout the WynM and Mysore foreeta. The wet-seaaon form 
mnduta is found from June to September, when ite place ie taken by 
the dry-season form mandosa. 

13. M Y C A L E ~ I ~  ( C A L Y ~ I ~ M ~ )  PEBSEUS, Fabricins. 
Form blasircs, Fabricins. 

,, mbfasciata, Moore. 
The wet-season form blasiur on the Nilgiria has the ooellne on the 

upperaide of the forewing aa large as in M. mi-. 
14. MYUALESIS (CALYBISID) MINEUB, L ~ I ~ ( B o L B .  
Form jwrtina, Cramer. 
,, indhtanu, Moore. 
,, oisala, Moore. 

15. MYCALE~IS (TELINOA) ADOLPHEI, Qn6rin. 
5000-6000 ft. Confined to forest on the edges of the platmu. 

This species has only the two wet-season brooda in May and Augast. 
The allied species, M. OCUIUB, Marshall, ia found on the Anaymalai hille 
~ 0 ~ 1 t h  of the Palghit Gap. 

16. M Y C A L E ~ I ~  (NISSANQA) JUNONU, Butler. 
2000-3000 ft. Confined to the southern and western slopes, where 

i t  common in heavy forest. 
17. LETHE EUBOPA, Fabricins. 
3000-5000 ft. Rather rare. 
18. LETHE TODAEA, Moore. 

3000-5000 ft. Common in the low-coun+ry jungles and on the 
slopes of the hills. A slight geopphical  variety of L. drypetis, Hewitson, 
the of which speoiea is slightly darker, the female with the white 
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band on the npperside of the forewing rather narrower than in L. 
todascs. 

19. LXTHE BEELOHBRBIENSIB, Gu6rin. 
2000-7000 ft. Common thronghont the district. 

20. YPTHIMA BALDUB, Fabriciw. 
Form nuarshallii, Butler. 

22. YPTHIXA STBIATA, n. 8p. 
HABITAT : southern slopes of the Nilgiris, 2 0 0 0 - 4 0 0  ft. 
E X P M ~ B  : 1-5 inches. 

Wet-seaeon form. 

D ~ s c e r w ~ o a  : MALE. UPPEBSIDE, both uniform dark brown. 
Foram'ng with a distinct bipnpilled black ocellw outlined with yellowish- 
brown. Hindwing with two ocelli faintly pnpilled and with yellow iris, 
sitnaM between the median nervnles. UNDXR~IDE, both wings white with 
numerous distinct brown strim. Forewing with one bipnpilled ocellns 
larger and brighter than on the npperside ; crossed by two brown fascise, 
one submarginal, one discal, nearly meeting a t  the hinder angle. Hindwing 
with a double ocellns on a short brown fascia near the apex, and three 
linearly disposed towards the anal angle, the one nearest i t  bipnpilled, 
these three ocelli sitnated on a brown fascia, and all the ocelli large and 
&tinct; a fascia crossing the wing beyond the cell from the costa to 
the inner margin, and a less distinct one near the base of the wing. 
FEMALE ; only differs in being rather larger and paler than the male. 
MALE; with no trace of the patoh of dense scales on the upperaide of 
the forewing. 

Dry-season form. 

MALP. UPPERBIDI, form'mg with a slight patch of dense sceles on 
the median n e m  ; with a very small and indistinct ocellns. UNDEB- 
aIDii, both wings with the fascim indistinct and the strim smaller and 
dmer .  Hindwing, with the ocelli much smaller than in the wet-season 
form, the double ocellns near the apex separated into two ocelli, the 
upper one minute, and the bipupilled ocellns near the anal angle forming 
a double ocellns. FEMALE. UPPER~IDE, fmdng dif£ers from the male 
in having a large and distinct black bipupilled ocellns with yellow iris. 
U~DERSIDE, both mMng# with the fascim more prominent, but not as 
much so a~ in the wet-season form. 

The webseason form occnm commonly a t  about 3000 ft. on the 
southern slopes of the Nilgiris in August, and the dry-season form in 
December and January. 

On A q p t  25th of this year-one in which there has been hardly 
any rain on that side of the hille-I took a t  5000 ft. a single male with no 
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trace of the patch of denae scales on tho forewing, which aleo had no 
trace of an ocellus : the nnderside darker--the colonr of Y. mahratla, 
Moore -, the fascis of both wings indistinct ae in the d r y - w o n  form, 
the ocelli on the nnderside of the hindwing even emaller and more 
eeparated. 

The disposition of the ocelli and general appearance of the two forms 
is the same, ae aleo that of the single male above described, and I believe 
them to constitute one species, which I smpect to be the one mentioned 
aa Y. singala from Kumaon and Y. thwa from Ganjam by Mr. Doherty, 
J. A. S. B., 1886, Vol. LV, Part 11, No. 11, p. 120. The species is 
allied to, but quite distinct from, Y. &gala and Y. thwa, which I 
suspect are two forms of one speciee. 

22. YPTHIMA MAHUATTA, Moore. 
3500 ft. The northern slopes, rare. 

23. YPTHIMA HUEBNEBI, Kirby. 
3000-4000 ft. The northern slopes, common. 
a. YPTHIMA CEYLONICA, Hewitson. 

2-0 ft. The eonthern slopes, where it takes tho place of 
Y. htcebnen' of the northern slopes. 

25. YPTHIMA CHENUI, anelin. 
5000-8000 ft. Common on rocky hill sides. It hae four b& 

with scarcely any d8erence in the ocellation. Also found of larger 
size on the Anaymalai Hills south of the Palghat Gap flying with 
Y. ypt himoides. 

26. YPTHIMA TABELLA, I\barshell. 
Common a t  the north-west corner of the Nilgiris on the '&'paid 

boundary. 
27. Z I P ~ T E B  8AITI8, Hewitaon. 

2000-3000 ft .  Not uncommon on the western slopee. A brood 
emerges at  the end of September. 

28. MELANITI~ ASWA,  MOO^'^. 
Form turnbra, Moore. 
3 0 0 0 - 4 0 0  ft. Common on the lower slopes flying round treee at 

dusk. The former with the nearly straight outer margin to the forewing 
is the wet-season form appearing in June, the latter with the falcated 
forewing taking its place in December. The wet-sesson form varies mnoh 
in the prominence of the ocelli of the underside ; the dry-sewn form 
sometimes hae the upperside immaculate, sometimes with one or mom 
white subapical spote on the forewing. 

29. MELANITI~ BELA, Moore. 
One specimen from the southern slopes ie the only Nilgiri record 

of this species. 
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30. MELAXITEE LEDA, Linnmua. 
Form i a e n e ,  Cramer. 
On the Nilgirie the Bpecimene of the wet-season form, M. leda, 

mostly have the fnlvom markings of M, b m m e ,  the dry-season form, on 
the upperside. 

31. MELANITIB ACULEATA, n. sp. 
HABITAT : Nilgiris N. slopes and Mysore forests, 3000 ft. 
EXPAX~E : 3.1 inches. 

DEBCBIPTION : B~ALE. UPPEBBIDE, both wings uniform dark brown. 
Fw-ng with the onter margin very strongly falcated ; a large black 
spot between the second and third median nervules, in the intempace 
d o v e  it another black spot with an indistinot whitish one on its onter 
edge, between thia uppermost black spot and the costa a dusky ferm- 
ginons patch. Hindwing with three sharp-pointed anplations on the 
onter margin, two small white spots between the median nermlea, and 
one between the upper median and lower discoidal nervules. UNDEB- 
BIDE, both &ngs fermginous-brown, sduaed  with grey and ochreoue 
neer the base and costa of forewing and in some specimens mottled 
with black patches. Forewing with a brown fascia outside the cell 
from the costa to  near the hinder angle. Hindwing with a fascia 
onhide the cell from the costa to the abdominal margin ; some speci- 
mens with a series of small white submarginal spota varying in number. 
FEMALE. Rather smaller than the male. UPPEB~IDE, forewing with two 
white snbapical spots. UNDEBBIDE, both wings more variegated and the 
ocellation more distinct. 

Wet-seaeon form. 
Diflem only in having the onter margin of the forewing nmrly 

atmight and the fermginoue snbapical patch more obscure. 
Thie species ie the South Indian representative of H. &tenas, being 

slightly smaller than that species and with the snbapical ferrnginous 
patch obscure. Described from six males and one female of the dry- 
eeeeon brood and two males of the wet-season brood. 

Subfamily ELYMNIINB. 

32. ELYIINIAB OAUDATA, Butler. 
1000 ft. Bamboo jungle a t  the foot of the southern and western 

&pee, rare. 
Subfamily MOBPHINE. 

33. DI~COPHOBA LEPIDA, Moore. 
One female seen on the weetern slopes in October, 1888, a t  300 ft. 
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Subfamily ACBBINB. 

Subfamily NYMPHALINB. 

35. E a a o ~ ~ s  MERIONE, Cramer. 
36. E R ~ O L I ~  TAPEOBANA, Wf?St~00d. 
37. EBGOLI~ ARIADNE, LitI~B3U8. 
38. BYBLIA ILITEYU,   DIP^. 
1000-3000 ft. Near tanka on the plains. 

39. EUBIPUS CONSIMILIB, Westwood. 
One specimen seen a t  the flower of L a h a  a t  the north-weetern 

corner of the Nilgirie, October, 1888. 
40. CUPHA ERYMANTHIS, Drnry. 
3000-6000 ft. Common. 
LARVA, pale apple-green with branching black spines. PUPA, pale 

apple-green with three pairs of red snd black frontal proceeees, and 
red and black fronhl streah. 

.41. ATELLA PHALANTA, D w .  
42. CETHOSIA MAHBATTA, Moore. 
300-3500 ft. Common on the w e ~ b r n  slopes and a rare etraggler 

throughout the rest of the district. 
43. CYNTHIA BALOMA, Swinhoe. 

Both sexes common on the western elopes, rare throughout the rest 
of the district. 
4. R ~ H A N A  CAMIU, Moore. 
3000-6000 ft. The female very rare, the male not common. 
6. PBECIS IPHITA, CI%bmer. 
46. JUNONIA ALMANA, LiXlIIBM. 

Form asterk, Linnmua. 
47. JUNONIA ATLITES, LinnB3M. 
&. JUNONIA LEMONIAB, ~inIIBM. 
49. JUNONIA HIEBTA, Fabricia. 
50. JUNONIA OEITHYU, LiXlIl83~8. 

51. NEPTIS HOBDONIA, ShU. 
Form plugiosa, Moore. 
On the lower elopes the former is the wet-season form, the latter 

the dry-season, on tho plateau N. phgwsa occurs throughout the y-. 
52. NEPTIS VIBAJA, Moore. 

One specimen taken on the western slopes in October 1888, st 
500 ft. 
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53. NEPTIS VARMONA, Moore. 
Form ewinhoei, Butler, 
,, eu ymentr, Butler. 

N. ezcrymens is the dry-season form, N. varntona, tho mot-semon, and 
N. muinhoed, a variety of tho former. Another small form k found ou tllo 
p l a b u  exactly like N. d o l o  from the N.-W. Himalayas, oxcopt that tho 
ground-colonr of the  nnderside is pale yellow. 

54. NEPTIB KAM~BUPA,  Moore. 
3 0 0 0 - 4 0  ft. A quite diatinct apeciee, larger and with the 

ground-colonr of the  underside a mnch brighter orange. 
55. NEPTIS PALLAURA, Moore. 

3000-4000ft. Rare. 
56. N E P T I ~  NANDINA, Moore. 

3 0 0 0 4 0  ft. The width of the white bands on tho uodc~.sido 
in these two species varies much and, though N. nataditru is larger, I 
doubt if they are distinot. 

57. N E P T I ~  OPHIANA, Moore, var. m'lgirioa, Moore, n. 
DESCRIPTION : " Allied to tho Sikkimese N. ophiana, wings shorter. 

UPPIESIDE, both &nga with similarly disposed whito markings. f i r e -  
wing with the diacal series of spots mnch larger, tho lowor spot of tlie 
middle pair being quadrate in shape (not obliquely triangular as in N .  
ophkrm) there are ale0 two largo spote in the lower pair instead of one 
only as i n  N. ophiam. Hidwing with the medial band and discal spots 
broader. UNDEMID~,  both wings bright red with broad markings as 
above, gnd intervening onter narrow fasc ia  Exphass : 2.37 inches." 

Mr. F. Moore gives the above description ae of a now species, and i t  
appears to be constant in this district, except that the colonr of the nnder- 
side varies, end the narrow onter fescis of the hindwing are oftell 
absent, but, as Mr. do Niciiville points out (" Butterflies of Indict," Vol. 
11, p. 105) that  in other localities the distinguishing charactom are in- 
constant, i t  is bettor i t  should rank as a variety. 3000-5000 ft. Not 
uncommon. 

58. NEPTIB JUMBAU, Moore. 
3000-5000 f t. Common. 

59. CIEKHOCHROA RELATA, do Nic6villo. 
60. CIRRHOCHROA TBAIB, Fabricins. 
61. CIRRHOCHROA Y\TINBOEI, 13utler. 

3000-6000 ft. Conimoner on the sonthorn than tho northern 
slopes. I do not believo in the distinotness oE the  above threo forms ; a 
similar variety of C. nuinlwei with the inner edge of the discal baud of 
forewing on underside not constricted a t  lowel, discoidal and first median 
nervnles occurs, and intormodiato specimens are found. 

46 
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62. HYPOLIMNAS BOLINA, Linnmns. 
63. HYPOLIMNAS MISIPPUS, Linmns. 

Three forms of the female occur " mimicking" L. c h y s i p ,  L. 
alcippus, and L. dorippa 

64. AROTNNI~ NIPHE, Linneena 
Conhed to the plateau, where it is very common ; much smaller 

in size than North Indian specimens. 
65. PARTHENOS VIBENB, Moore. 

Common on the western slopes and occurs throughout the district 
8e a m e  straggler. 

66. MODUZA PROCRIB, Cramer. 
3000400 ft. Rare. 

67. A T H ~ A  PERIUS, Linnmns. 
3000-7000 ft. 

68. ATHYMA M A H E ~ A ,  Moore. 
30004000 ft. Rare. The dry-season form is larger than Sikkim 

spocimens of mahesa-not ranga-and has the markings similar, while 
the wet-season form is smaller and haa the markings on the upperaide 
reduced to the discal band on both wings, and on the forewing three 
indistinct spots from the subcostal nervnre and one in the cell. 

69. ATHYMA SELENOPHOEA, Kollar. 
3000--5000 ft. Very rare. I have only talren three malea and 

three females. Compared with Sikkim specimens the male hae the upper 
spot of the discal band, on the forewing, smaller and rounder, the next 
spot of.the same size, then the rest of the band on both wings narrower. 

70. ATHYMA INARINA, Butler. 
3000 ft. Two males which have the fulvons band on the u p p r -  

side obsolescent, also one female on the western slopes. 
71. SYMPHZDRA NUB, Forstar. 
1000-3000 ft. In bamboo jungle. 

72. EUTHALIA EVELINA, Stoll. 
1000--4000 ft. Rare and difllcult to catch. 

73. EUTHALIA LEPIDEA, Butler. 
2000--6000 ft. Rare. 

74. EUTHALIA GAEUDA, Moore. 
1000-3000 ft. Rare. 

75. EUTHALIA LUBENTINA, Cramer. 
3000-4000 ft. Rare. 

76. PYRAMEIS CARDUI, Linnmna 
Confined to the plateau. 

77. PTRAMEIS INDICA, Herbst. 
Confined to the plateau. 
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78. VANESEA CANACE, Linnmne. 
3000-7000 ft. 
LARVA, orange and white in alternate segmente, numerous black 

epots on the orange eegments, black streaks on the white, seven white 
branching black-tipped spines on w h  orange segment. PUPA, varie- 
gated reddish-brown with frontal gold and silver spots, head produced 
md bitid. 

D 8 e m  from the description of the early atages of V. huronim. 
79. CYBE~TIS T H Y O D U 8 ,  Boisduval. 

Throughout the district. The yellow form does not oconr. 
80. KALLIYA WABDI, Moore. 

2 0 0 0 - 4 0 0  ft. Rare on the northern, not nnoommon on the 
eonthern slopes. Comes freely to sugar. The prominence of the discal 
spota varies mnch ; rather larger and paler than specimens from Canara. 

81. C ~ a u x ~ e  ATHAMAB, Drnry. 
Form wmathu, Moore. 
3 0 0 0 4 0 0 0  ft. Common. 

82. CHARAXES rrsms, Fabricins. 
3 0 0 0 - 4 0 0  ft. Rare. 

83. CHABAXES IIIINA, Butler. 
30- fb. Rare. The male has the basal fulvona area mnch 

brightar than C. p s a p h ,  the female ie larger than the female of that 
species - 0. serendiba, and has the apex of the forewing mnch more 
prodnced, the shape of the white baud and the blaok line defining its 
inner margin varies much, and on the forewing the baud sometimes 
exten& within the b h k  line. 

Family LEMONIIDB. 

Subfamily LIBYTHEINE. 

&I. LIBYTHEA MYRBHA, aodart. 
Form r a m ,  Moore. 
3000-7000 ft. The width of the markings varies mnch, some 

specimen8 being typical L. m y r r h ,  some intermediate, and some L. r a m .  
85. LIBYTHEA LEPITA, Moore. 

3 0 0 0 - 4 0  ft. Rare. A11 the markings are small, and the dis- 
coidal streak, on the forewing, and two spots beyond i t  are well separated, 
and the underside is more variegated compared to Kumaon specimens. 

Subfamily NEMEOBIINB. 

86. ABISAEA SUFPU~A,  Moore. 
3000-5000 ft. Fairly common. 
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Bnmily LYCANIDB.  

87. SPALGIF EPIUS, Westwood. 
20004000  ft. Commoner on the southern s lops  t.han the 

northern. 
88. NEOPITHECOPR ZALMORA, Butler. 

- 3000-4000 ft. Tho size of the white markings varies mnch in 
the several broods, but usually the dry-season form has mnch more white 
on the upperside than the wet-season form, and the black marking8 of the 
underside are smaller and fewer. 

89. M~orsna THWAITESI, Moore. 
2000-4000 ft. The acuteness of the forewing and the size of t.he 

white discal patch vary slightly. 
90. CURETIS TEETYB, Drnry. 

1000-3000 ft. Confined to the southern and western slopes and 
very rare. The outer margin of the hindwing muoh rounded. Both 
the orange and white forms of the female occur. 

91. CYANIRIS PUSPA, Hornfield, 
Form lavendulurie, Moore. 

,, lilacea, var. n. 
DESCBIPTIOW : MALE. UPPERBIDE, both wings with no white on the 

disc. FEMALE. UPPERSIDE, both wings with the whole white diacal area 
suffnsed with blne more especially towards the base. UNDERSIDE, both 
&lags at, in the typical 0. pzsqa. The seasonal broods do not differ. 
HABITAT : Nilgirje southern slopos and Nellyampathy Hills, Cochin. 

2000-4000 ft. The puspa form is smaller than Himalayan speci- 
mens. The lavendularis form agrees with Ceylon specimene. 

92. CYANIBIB ALBIDISCA, M00l'e. 
3000-7000 ft. Common. 

93. CYANIBIS L~MBATUS, Moore. 
3000-7000 ft. Male very common; female rase, the whole diso 

sufEnsed with blne. 
94. C~AHIRIB AKASA, Hornfield. 

6000-8000 ft. Confined to the plateau, where it ie mry common 
95. CHILADES LAIUS, Cramer. 

1000-3000 ft. Found in cultivation a t  the bsse of the hills in the  
cold weather. 

96. CHILADEB vARUNANA, Mooro. 
One pair taken on the western slopes in October 1888, a t  300 ft. 

97. ZIZEBA PUTLI, Kollar. 
1000-3000 ft. Fonnd in  cultivation a t  the base of the hills. 

98. ZIZEBA P Y G M ~ A ,  Snellin. 
1000-7000 ft. 
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99. ZIZERA INDICA, Mumy.  
1000--7000 ft. 

The black spots of the band on the underside of the forewing larger 
then in 2. sangra. 

100. ZIZERA o s s ~ ,  Swinhoe. 
1000-7000 ft. Much paler than 2. mb. Male with the dusky 

outer margin narrower. Female of the eame colonr--not dark as in 
8. maha-the apex of the forewing broadly dusky. 

101. Azmus UBALDUS, Cramer. 
1000-7000 ft. Rather rere. 

102. AzANne C W E R I ,  Moore. 
1 0 0 0 4 0 0 0  ft. Rare. 

103. TA~ccua PLINIUS, Fabrioiw. 
1000-7000 ft. 

1M TAsucus NAEA, Kolhr. 
Form callinara, Butler. 

1 0 0 0 3 0 0 0  ft. Specimens differ much in size ; the spots of the 
underside am aometimes well sopamtad, eometimea aonjoined. 

105. C A S T A L ~ U ~  DECIDEA, Hewitson. 
Form interruptucl, Moore. 
,, hamatus, Moore. 
2000-5000 ft. 0. kcidea is the wet-seeson form, 0. intmtcptwr, 

the dry-eeaaon form, and C. hamtua, which occurs on the southern and 
wwtern slopes, the dry-season form in regions of heavy rain-fall. 

106. C A ~ T A L ~ ~  ROSTMOI?, Fabricins. 
1000-7000 ft. 

107. CASTALIUS ETIIION, Doubleday and Hewitson. 
2 0 0 0 4 0 0  ft. In the female the blue markings of the male are 

replaced by black. 
108. CASTALIUS ANANDA, de Nichville. 
Common a t  the foot of the Nellyampsthy Hills, Cochin, in November, 

1882. In September, 188?, I took about a dozen males and one female a t  
5000 feet on the northern slopes of tho Nilgirie. They were confined to 
a few ~qnsre ya* and evidently belonged to one brood. I have never 
men the species since. 

109. EVEBEE PARBHASIUB, Fabricins. 
100OA000 f t. 

110. JAYIDES BOCHUS, Cramer. 
1000-7000 ft. 

111. LYCBNESTHES LYCENINA, Felder. 
20004000  ft. 

112. NACADUBA PBOMINENB, Moore. 
2000-6000 f t. 
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113. NACADUBA MACROPHTHALMA, Felder. 
2000-6000 ft. The male of the wet-seaeon brood is paler in colmr 

than that of the dry-season brood, and has the areap between the d i d  
bands on both wings of a dnsky blaok colour. The dnsky patch= 
vary in extent and disposition. 

114. NACADUBA VIOLA, Moore. 
30004000 ft .  April and May. 

115. NACADUBA ARDATES, Moore. 
10004000 ft. The tailed and tailless forma occur in both sexed 

thronghont the year, and I believe them to be distinct epeciee. 
116. NACADUBA DANA, de Nickville. 

2000-4000 ft. Common. 
117. NACADUBA HAM PIONI, de NicBville. 

2000-NO0 ft. Male fairly common, female unknown. The wet- 
eeason form has dusky markings on the underside similar to those of 
N. macrophthalma, but more variable in extent. 

118. CATOCHRYIOPI STRABO, Fabricins. 
119. CATOCHRYSOP~ CNEJUB, Fabricins. 
Form patah, Kollar. 
,, hpalina, Butler. 

120. POLYOMMATUB B ~ T I C U B ,  Linnmns. 
121. LAMPIDEI ZLIANUB, Fabricina. 
Form alesis, Stoll. 

1000--9000 ft. The former the wet-seaaon,the latter the dry-seaeon 
form. 

122. LAMPIDEI ELPII, &dart. 
1000-4000 f t. 

123. TALICADA NYIEUS, QuQrin. 
2000-8000 ft. Very common. 

124. CATAP~CILMA ELEGANB, Druce. 
2000-4000 ft. Fairly common. 

125. HORAGA o m ,  Hewitson. 
126. HORAQA VIOLA, Moore. 

20001000 ft. I have taken some thirty specimens of Horago, and 
d l  the dark ones (H. viola) are males, and all the blne ones (H. mYz) 
females, and I believe the two f o m  are male and female of one epecies, 
but aa in Sikkim and the Himalayas both H. onyx and H. &la have the - sexes alike,-H. onyx male with secondary sexual charschm on the 
folewing-the Nilgiri form would be a dietinct species, but proof is 
wanting. 

127. SITHON INDBA, MooIW. 
2000-5000 ft. Very rare. 
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128. RATHINDA m o b  Fabrioink 
2000--4000ft. Rare. 

129. IBAOTA TIXOLEOI, 8t011. 
100-3000 ft. The species, aa nenal, appe92.e under two forms. 

130. DEUDOEIX EPIJABBAB, Moore. 
2000-7000 ft. 

131. VADEBUA ? LAXKANA, Moore. 
2000-3000 ft. Seven males and one female on the southern 

slopes in April of this year. The generic name should be changed as 
the genne of Eupla3im hae priority. 

132. ZESIUS CHEYSOMALLUS, Hiibner. 
2000 ft. A single female in April of this year. 

133. BASPA MELAMPUS, h e r .  
2000--7000 ft. %re. 

134. VIRACHOLA I ~ O C B A T E ~ ,  Fabricins. 
2 0 M 0 0 0  ft. Muoh paler then North Indian specimens. 

135. VIMCHOLA PERSR, Hewitson. 
2000--4000 ft. Some males have a patch of fulvons on the fore- 

wing, others not. 
136. -LA LAZULINA, MOOI'0. 
2000-4000 ft. Common. 

137. RAPALA S~HISTACEA, Moore. 
20004000 ft. Common. 

138. RAPALA DISTOBTA, de Nic6ville. 
3000 ft. One female in Angnet of this year on the southern 

elopes, and eight females on the western slopes, 1000-2500 ft., in 
September, 1888. M e r e  from the description and figure of R. dbtorta 
in having the blue area on the nppereide of both wings more restricted, 
and on the underside the white lines more regular and split up into 
well-defined Innulee. 

139. SPINDASI~ vuLcmue, Fabricins. 
140. SPINDASIB TBIFURCATA, hlooI'0. 
2000-4000 ft. Not common. 

141. SPINDASIS ELIMA, Moore. 
2000-4000 ft. Not uncommon. 

142. SPINDA~IS CONCANA, Moore. 
200Q--9000 ft. Rather rare. 

183. SPINDASIS LAZULAEIA, Moore. 
3000-4000 ft. Rare. 

1G. SPINDA~I~  AUNOBMI8, Moore. 
6000 ft. A male in Mr. Moore's collection taken by Mr. A. 

Lindsay, and a female in mine teken by Majo~Genoral Evezard, both a t  
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Coonoor, are the only k n o m  specimens of this rare and distinct species. 
As Mr. de Nic6ville will describe the female in " The Butterfiies of 
India, " Vol. 111, it is unnecessary to do so here. 

145. PEATAPA CLEOBIS, Qodart. 
3000-6000 ft. %re. Nilgiri specimens have the diacal band on 

the underside not bounded outwardly by a white line, and the markings 
a t  the anal angle obsolescent compared with North Indian specimens. 

146. TAJURIA LONQINUB, Fabricins. 
2000-4000 ft. Rare. 

147. TAJUEIA MELASTIGMA, de Nic6ville. 
2000-3000 ft. I have taken two malee and two females, and on 

several occasions found wings on the ground. There is also a male in 
&. A. Lindsay's collection. Mr. de Nidville will deecribe the female 
in " The Butterflies of India " Vol. 111. 

148. CHEBITRA JAFFRA, Butler. 
About fifteen specimens taken in September, 1888, on the western 

slopes. 
149. H Y P O L Y ~ ~ N A  NILOIBIOA, Moore. 

1000 ft. Described from s single mali taken by Mr. A. Lindsay, 
which is the only Nilgiri mcord of the speoies, though it hae since been 
taken in Ceylon. 

150. HYPOLYCENA ETOLUS, Fabrioins. 
Three females taken on the western slopes in September, 1888, at 

2,500 ft. 
151. LOXUBA ATYMNUS, Cramer. 

1000-4000 ft. 
152. L o x m  SURTA, Moore. 

About ten specimene taken on the western slopes in September, 
1888, a t  300-3000 ft. 

153. BINDAHARA BUQRIVA, Horsfield. 
2000-4000 ft. Fifteen males and one female this year, befom 

which I had not seen the species. The wet-setwon form is larger and 
hm the underside darker and yellower. than the dry-season form. 

154. SUBENDEA TODARA, MooX'~. 
2000-4000 f t. Common 

155. A ~ B L Y P O D I A  NARADOIDEB, ?doore. 
Form &ram, Moore. 
2000-4000 ft. Fairly common on the southern slopea, mre on t,he 

northern. The variety of the female without any blue on the upperside 
(A. darana) is rare. 

156. SATADM CANABICA, Ilboore. 
3500 ft. A single female March, 1887, on the northern slopes. 
At least two species of Nilasera occur, which I havc soon on one or 
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two occaaione, but been unable to csptuw ; 6n0 of the N. centaurus group, 
the other with the variegated underside of the N. amntsr group. 

Family PAPILIOXIDA. 

Subfamily P ~ ~ u x r a .  

157. L s ~ r o e r a  x x e a u ,  Fabrioine. 
1000-1000 ft. 

158. T B R ~  HECABB, Linncene. 
Form ireocrbeoidee, M6n&&. 
,, m, M4nKtri6e. 
,, prreo, Moore. 
,, e z c a a a t a ,  Moore. 
,, rilhetonu, Wellme. 
,, mifomnb, Moore. 
,, &lbA, Bntler. 

T. dhtana, uniformis, end &hi poeeibly form cum dbtinot spe-. 
c ie .  The form W e o i d e o  and asriope were deecribed from the West 
Indies, and i t  seem scarcely probable they are Indian. 

159. TERIAB LYBYTHEA, Fabrioius. 
Form d r o n a ,  Horsfield. 
,, rubella, Wallaoe. 
,, m t a ,  Moore. 
,, yam, Moore. 

T. vencrta and mma probably form a diatinot speoiea 
160. TEBIAB LPTA, BoiBduvSL 
161. C ~ m ~ s u u  CATILLA, Cmmer. 
162. CATOPBIL~ CBOCALE, Cramer. 
These two apeciee are doubtfnllp dietinot, and there are several 

inteimediate named forms. 
163. Ckomuu QNONA, Fabrioina 

Form ilea, Fabrioine. 
16& CATOPBILIA PYBANTHB, Fabrioiue. 
These two speoies again are doubtfully distinot. 0. ika is inter- 

mediate. 
165. I x u a  pwlrrrt, I i n n m ~ e .  
166. I x u a  PYBEIU~SA, Wallace. 

Form dharnurh, Butler. 
The former is the wet-seaaon brood, the letter the dry-season form. 

167. 1 ~ ~ 8  YlrEIDIONALIS, Swinhoe. 
Form a n u b a l a ,  Swinhoe. 
The former ie the dry-season form, the latter the wet-season form. 
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168. IXUS AQRIYEBNA, Moore. 
169. HEBOMOIA QLAUCIPPE, Linnfeus. 
170. CALLOBUNB PUCEABIS, fabric ill^. 

Form pewkmnthe ,  Butler. 
The focmer ie the dry-maeon form, the latter the wet-eeeeon form. 

271. CALLOB~B ETBIDA, B 0 k d ~ d .  
Form pmmtatw, Butler. - 
,, purus, Butler. 
,, bidbra ,  Butler. 

C. bimbura ie the oold weather form. 
172. CALLOSUNB D u a ,  Fabrioiua. 
173. IDMAIS AMATA, Fabrioiua. 
1000-3000 ft. Common. 

174. IDMU T I U P ~ C T A ,  Butler. 
1000 ft. At the baee of the muthem alopea The genera 

aallosum and I h w  frequent the plains at the bmae of the Nilgiria 
and only appear on the plateau aa etragglers. 

175. COLIA8 NILAQlIUEH818, FeldCU'. 
Confined to the platmau. 

176. HYPOBCBITU IPABENDBA, Moore. 
2000--4A)00 ft. 

177. CATOPHAQA W A ~ I ,  Moore. 
178. CATOPHAQA PAULWA, cn~nCU'. 

179. CATOPEA~A IPEOMBO, B0hdnvd. 
180. CATOPEAQA QALEIPA, Felder. 
181. CATOPHAQA LANKAPUBI, hl00lW. 
2000-7000 ft. a. war& ie the moat distinct of the above five 

forme. 
182. APPIA~ ?&oms, Moore. 
1000-3000 ft. Rare. A alight, but apparently oonetant variety 

of A. hippbides, diflering from it in having dark mmkinga a t  the bese of 
the hindwing on the undereide. 

188. APPUB LIBYTHEA, F8brioiua. 
1000-3000ft. Ram. 

184,. Qmome QLICIBU, Cramer. 
Qonfined to the plateau. Nilgiri epeaimeneare darker than Hima- 

wm ones, eepecially on the underside of the hindwing. 
185. HUPHINA PHBYNE, Fabrioitu. 

Form 4 5 ,  Fabrioina 
The former is the wet-seaeon, the lafter the dry-rreeeon form. 

186. HUPHINA ZEUXIPPE, Cramer. 
A quite distinot e p i e e  with eharper apex to the forewing, and 

more powehl  Fight. 



187. HUPHINA BCMBA, Moore. 
Common on the weatern slopee, a rare etraggler thonghout the ~ e e t  

of the district. 
188. BELEXOI~ MESENTINA, cramer. 

Form au.rigineq ~ u t l e r .  
,, hh, Walker. 

1000-8000 ft. B. auriginea ia the wet-eeaaon, B. 2ordQca the 
dry-txmmn form, and B. muentinix the wet -swn form from dry looalitiee 
and high elevations ; it ie found on the plateau. 

189. Nephermia frderna, Moore. 
Porn csyhica,  Felder. 
1000--3000 ft. The former is the dry-eeaeon, the latter the wet- 

eeaean form. 
190. N E P E E B O ~  PIROA~A, Moore. 
1000 ft. The weatern dopes and Malabar. A form from regions 

.of heavy rain-fell. 
- 191. NBPHEBORIA OZA, Felder. 

1000--3000 ft. The Indian form of the Burmese N. v a h i a ,  
192. DELIAS LUCHABIS, Drnry. 
1000--7000 ft. 

Subfamily PAPILIONIRB. 

193. Paenro (OBR~HOPTEBA) W~~POB, Cramer. 
3000-7000 ft. 

194. PAPILIO (CHILA~A) DISSXMILIS, Linnm.  
1000--rMWH)ft. Rare. 

195. PAPILIO (C~ILASA)  CLTTU, Linnseua. 
I ~ O O o f t .  asre. 

196. PAPILIO (CHILAM) DBAVIDAB~M, Wood-&son. 
Common in the western slopes, rare on the northern. 

137. PAPILIO (MENELAIDES) PANDIANA, Moore. 
Confined to the western slopes, 1000-3000 ft., where it ia common. 

198. PAPILIO (MERIDLAIDES) HECTOR, Linnmua. 
1000--7000 ft. 

199. PAPILIO (MEXBLAIDES) ABISTOLOCHIiS, Fabricine. 
1000-7000 ft. 

200. PAPILIO (OBPHEIDES) E B I ~ O N I U S ,  Cramer. 
1000-7000 ft. 

201. Pun10 (LEETIAS) Pmroa, Linntsns. 
1000-7000 ft. The three forma of the female occur. 

802. PAPILIO (CHARUS) DAKSEA, n. sp. 
Papi& dakrha, Moore, Ma. 
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'' Allied to 0. blenus. Differs in ita mow friengnlsr form of fore- 
wing. Hindwing with the three white (very pale yellow) petohea, as 
seen on the upperside, much wider in both sexes, the upper portiop 
being twice the width of that .in 0. helenus, and the lower portion ex- 
tends to, and slightly crosses, the discooellnler. On the underside, the 
grey-speckled fascia on the forewing ie narrower, and crosses the discal 
area midway between the end of the oell asd exterior margin ; the 
white patches on the hindwing are of the e ~ m e  width aa eeen from 
above, and form (b complete continnoua band, ont evenly by the elender 
black veins (not disconnected as they me in 0. L h w )  ; the mb- 
marginal and anal red lunnles are similarly disposed, but in both eexea 
there are two small lnndes between the anbanal aqd the white prteh." 

L ' E ~ p a n s e  dl 5, 9 5+ inches." 
" This species is to P. heZenus what P. tanaillama ie to P. pa&." 
1000-7000 ft. Common. Larve like that of P. hehw ae figured 

by Horsfield and Moore, feeds on orange, and haa the power of protm- 
ding two pink horns from the he@ with a delicione went; it will 
alwrys do thie if taken up by a pair of ecissors aa by the beak of a bird. 

203. PAPILIO (HABIMALA) CEINO, Fabricius. 
1000-3000 ft. 

204. PAPILIO (HARINALA) BUDDHA, Westwood. 
Confined to the western elopes, where it ie not uncommon. 

205. PAPXLIO (ACHILLIDE~) TAMILANA, Moore. 
3000-7000 ft. From April to Jnne. Not nnmmmw. 

206. PAPILIO (ILIADE~) P~LYMNEBTOB, Cramer. 
2000-7000 ft. . 

207. PAPILIO (PATHYEA) NOMIUB, E s p r .  
1000 ft. One spec+en. 

208. PAPILIO (DUCHINIA) TEBEDON, Feldar. 
2000-7000 ft. 

209. PAPIL10 (DALCHINIA) THEBIYIODUSA, Swinhoe. 
3500 ft. The northern dopee, two epecimene Febmarg, 1886, and 

S e b m ,  1888. 
210. PAPILIO (ZETIDES) DOSON, Felder* 
1000-6000 ft. Rather rare. 

211. PAPILIO (ZWTIDEB) AOAMEMNOB, IJI~ILBBW. 
1000-7000 ft. 

212. PAPILIO LIOMEDON, MOON. 
The weetern elopes, 2500 ft. Two speoimene, September, 1888. 

Family HESPERIIDB. 

213. BADAMIA EXCLAMAT~ONIB, Fabricius. 
3000-7000 ft. The two wet-seasop broods only. 
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a k .  O H O A B P ~ S  BBHJAMIHI, C)drin; 
(lonfined to the phteau. The two wet-seaeon broode.only. 

215. CHOABPEB QOYATA, M00m. 
6000 ft .  One male a t  tea ~LWSOJII, Oobber, 1887. 

216. ISMENE HBLIBIVB, Cram=. 
3000-6000 ft. Common a t  tee bloseom. The two wet-wwon 

broode only, July and October. 
217. PAEATA CHRQMUB, Cramer. 
3000--6000 ft. 

218. PARATA ALEXIS, Fabriciua. 
3000-7000 ft. 

219. B r i m 1 8  BENA, Moore. 
3000--6000 ft. Rere. 

220. BARACUB 8UBDITlI0, Moore. 
2000-MOO ft. Oomon on both northern and eootbern slopee. 

Four broods. 
'221. BABAUUB S E P T E ~ I O H I B ,  WoOd-~nEOn & de NioBville. 
2000-4000 ft. The southern slopee only. Common and hrrs four 

broode. 
22-2. AB~CTOPTERU~ BTELLIFEB, Butler. 
2000-4000 ft. 

223. A~TICTOPTEBU~ SUBFABCIATUB, MooFt3. 
. About forty specimens taken in September, 1888, on the weetern 
&pee, a t  500-3000 ft. 

224. MATAPA ABIA,, Moom. 
2000--6000ft. Rare. 

225. GANQABA T ~ B S I B ,  Fabrioins. 
2000-6000 ft. M. 

226. PARNAEA KUXABA, Moore. 
2000-6000 f t. Common. 

227. PAENAM TWNA, Moore. 
Three specimens taken in  September, 1888, on the wwtern alepea, 

228. PABNAEA R ~ O A ,  Idoom. 
2000-4000 ft. Not uncommon. 

229. PABNAEA BEVANI, Moore. 
2000-M00 ft. 

230. PAUNARA BADA, M00l.e. 
1000 4000 f t. 

231. SUASTUS osaarms, Fabrioiy. 
1000-6000 ft. Not common. 

232. SUASTU~ ADITUS, Moore. 
2500 ft. Twenty-five specimens taken in September, 1888, on the 
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weetern elopee. Diflera from Andeman epeoimens in the epota of the 
forewing being smaller, the underaide of the hindwing being an.fEmed 
on the dim with purple. 

233. SUABTUB awoeIslrus, Moore. 
3500 ft. Northern slopes, one epeoimen. 

234. OHAPBA MATHIAS, Fabrioina. 
2000-6000 ft. 

235. CHAPBA AQNA, Moore. 
2000-41000 ft. 

236. CHAPBA PBOMIHEBS, M00m. 
2000-lbooo ft. 

237. TELICOTA Busnee, Moore. 
2000--6000 ft. 

238. PADRAONA DABA, K o l h .  
20006000 ft. Underside greenish. 

239. PADRAONA PBEUDOMZSA, Moore. 
2000-41000 ft. Underside ochreone. 

W .  PADEAONA MBSOIDEB, Butler. 
2000-44W ft. Markings on nndemide of hindwing defined with 

black 
241. PADBAONA a o u ,  Moore. 

2000-4000 ft. 
Another form of Padwoncr w a r s  wibh the fnlvons markings occn- 

pying the greeter part of the upperside of the forewing. I do not 
if it hae been described. It is neerest to P. gola. 

242. CUPITHA PUBBEA, Moore. 
2000--lMX)O ft. Rare. 

243. Arrprrru  MA^, Fabricins. 
100e3000 ft. Not oommon. 

2.Lb. TAMCTROCER~ COBAMAS, Hewitson. 
Co~lfined to the plateau, where it e m m s  on .@aukmil %m June 

to November. 
245. TABACTBOOERA xmvIua, Fabrioine. 

3000 ft. The northern slop-, four apeciinena, Jury, 1e88. 
246. TWAOS INDIBTINCTA, Moore. 

3000. The foreet below the northern slopes,fmm July to Nowmber* 
N 7 .  HALPE BETURIA, Hewiteon. . 

200(l-4ooo ft. R8m. 
2.48. HALPE CBYLONICA, Moore. 

2000-4000 ft .  Common. 
249. HALPE SITALA, de Nidville. 

8000-5000 ft. Not common. - 
, - - - -  



250. HALPI HOROBEI, de NichiUe. 
300-4ooo ft. 

251. ~ P E  CEBITA, Hewhon. 
About thirty Bpeoimene taken on the weetern elopes in September, 

1888. 
252. ISOTEIEOR VIRD&A, m. 
253. ISOTEUOR X ~ I S X A N A ,  Moore. 
9%. I ~ O T E U ~ O N  MODE8TA, Moore. 
I. vindhkna ie, I think, the d ry-eeeean form. of I. nrZ$riana, and 

I. modesta, deamibed from a aingle qwimen taken by Mr. A. Lindeay, a 
variety. 

2000-4000 ft. I. nil.gbha and I. vindhiana oommon. I. m h t a  
I have never taken. 

255. ~ O M A L U  ALBOBASCIATA, &re. 
1000--3000 ft. Found in d t i w t i o n  on the plains, rere. 

256. Pwaus QALBA, Fabridus. 
1ooo--8000 ft. 

%7. H r m n e  ATBATUS, Fabriaine. 
2OOO-4MO ft. Not nnodmmdn on the southern slopea, rare on 

the northern. 
258. TAGWEE Amcue, Fabrioins. 

2000-5000 ft. 
259. TAQWPS oaecusus, Mabille. 

2 0 0 - 5 0 0 0  ft. Not oommon. 
260. PLI!RIoNEuBA L E U C O C B ~ ,  Kallar. 

2000-5000 ft. Common. 
261. P L ~ s ~ o a r w a  mscb n..ep. 
HABITAT : Nilgiria and S h e m y  Hille. 
ExP~Reiu : 1.7 inchee. 
DESOBIPTIOX. D S m  £ram P. +tiyruo in having the cilia of the 

hindwing alternately black and white as in P. leuwm-a; the w s h l  
b%d spot of the d i d  aeries, on the forewing, white, not ochreone ; the 
anderaide mottled with obsoure grey; the latter half of the antennae, in 
the male, white. The two lower epob of the enbapid aeries, on the 
forewing, are often wanting, also the loweet epot of the d b d  seriee. 
Very near to P. nigvhrur, de Nicdville. 

2 0 0 0 - - W  ft. Not uncommon. 
%2. PLESIO~~EURA BPILOTHYEUB, Felder. 

2500 ft. The western dopee, two speoimens, September, 1888. 
263. ~ E ~ I O X B U B A  AMBAEBBSA, Moore. 

2000--6000 ft. Not nnoommon on the southern dopee, ram on 
the northem. 



264. P L E ~ I O N E ~  f i Y B O 8 ,  Moore. - 

3600 ft. One specimen on the northern elopes. ~ 

265. PLESIONEWA REBTBICTA, Moore. 
2000-4000 ft. Rare. 

266. PLESIONEURA BASIFLAVA, de Nic6ville. 
About twenty specimens taken in September, 1888, on the weetern 

slopes, a t  2000-3000 ft. 
267. UDABPEB NLUB, Cramer. 

1000-7000 M. Not common. 
268. COLADENIA ~ m ,  Fabricins. 

20004!000 ft. 
269. OLADEINIA msu, Moo& ' ' 

2000-4000 ft. Fairly common, a geopmphid m e  of 0. indrani. 
270. ABARATHA RANBOBI?ETII, Felder. 

Form ba2tloP.i de NioBvilIe. 
The latter is the dry-eeason form ; ~pecimene amar with the grohnd- 

oolonr of every shade between pale oheatnut and nearly bhk. 
271. ABUW l a m ,  Moore. 
3000 M. One specimen taken by Mr. Alfred Lindeay on the 

southern slopes. 
272. TAPENA THWAITEBI, Moo~W, 

20-00 Et. Not uncommon. 
273. ~ ~ N T I Q O N U ~  ANGuLATA, Felder. 

2000-4000 ft. Not uncommak Probably this ie the species 
recorded from the Nilgiris oa A. phIph in Kirby's Synonymio 
Catalogue. 

274. SAMHGEBA DASAEAEA, MOW. 
1000-3000 ft. The western alopw, aot common. 

275. SARANQE~A ~LBIOILU, Moore. 
2500 ft. The weefern slopeg two epeoimens, September, 1888. 

It difIers from Ceylon speoimens in being dn&y instead of white on the  
nndereide d Bhe hindwing. 
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XV.-!l7u P s y c i r r d e r  and the Uodending Hygro7neter.-By S. A. HILL, 
B. Sc., Meteomlogical Reporter to the heovernmsnt of the North- Westera 
Pm'rw~d and Oudh. 

[Beaeired Angaet ZBrd ;-Bead November Ith, 1888.1 

In continuation of his classical researches into the thermal pm- 
perties of aqneone vaponr, Regnanlt turned his attention to the snbjecti 
of hygrometry, and a trrrnslation of his paper on this snbjeat will be 
h d  in Taylor's Soienlifio MmBmOErs, Vol. IV. The original paper in 
bhe Cvmpter Rendus is, I believe, not accessible in India, or a t  all events, 
in AlIahabad. 88 the outcome of his researches he gave to the world 
e perfected form of the chemical or absorption hygrometer, s new and 
improved variety of condensing hygrometer, and s n  improved formula 
b r  reducing the readings of the psychPometer, or combination of dry 
and wet-bulb thermometer8 need aa an instrument for determining the 
degree of moisture of the air. 

The chemical hygrometer remains much aa Regnault left it, but 
various other forms of condensing or dew point instruments have siuce 
been invented, though they are not much, if a t  all, known, in this 
country. The best of these are two invented by Allnard and Crova, 
Itegnault's countrymen, and both of them are constructed on the same 
principle aa his, ciz., that of cooling down a polished metallio vessel, by 
the evaporation of ether or some other volatile liquid inside it, until dew 
begins to be deposited on the surfaoe, and noting the temperature a t  
which this effect occurs by means of a thermometer immersed in the 
liquid. The chief difficnlty in the nee of Regnault's form of this instru- 
ment is that the small silver oapeule (now generally replaced by an 
electro-plated one of thin braes) in which the ether is evaporated is diffi- 
oult to maintain in aa high a s t a b  of polish aa is desirable, owing not only 
to its liability to be scratched, but to the tendency of the silver to beoome 
tarnished by accidental overflows of the ether. The consequence of a 
lose of polish from any cause is that dew is not observed until the tem- 
peratm has fallen somewhat below the proper dew point. In  Allnard's 
instrument, this difficulty is supposed to be got over by substituting for 
the silver surface one of gilt brass, which is much less liable to tarnish, 
and in Crova's instrument, by making the silver vessel in the form of a 
bollow cylinder with a horizontal axis, on the inner surface of which 
eylinder dew is obeerved by looking through i t  parallel to the axis. 
Even with Regnault's original instrument the difficulty is not a serious 
one, if care be taken to have the vessel properly burnished to start with, 
to repolish i t  with fine rougo immediately boforo eaoh series of obser. 

48 



370 S. A. Hill-Psychrometer and Condm'~tg Hygrometer. [No. 16, 

vations, and to place behind it a dark coloured screen whep it is in use. 
For the purpose of the second series oE observations, given below, the 
vessel belonging to one of Regnault's instruments, made abont 15 years 
ago by Casella, waa freshly electro-plated, burnkhed, and polished by my 
own hands. 

An objection to the use of all condensing hygrometers which at  
first sight appoars a serious one has been put forward in Symone' 
Yonthly Meteoro2ogical dfagazi~le for June 1885 by Mr. R. Strachan, 
who says, " A condensing hygrometer, whether Daniell's, Regnault's, 
Dines's, or Allnard's, has the thermometer's bulb immersed in a cooling 
medium and one surface of the dew plate is also in contact with the 
cooling medium, but the surfam upon which the dew ie formed is cooled 
by conduction, and is exposed to the air, which may be many degrees, 
50 or 60, or more, warmer. In  these circumstances when dew appears 
the thermometer must be colder than the outside of the plate. When 
the dew disappears the thermometer cannot have received the same 
addition of heat as the outer surface of the plate." Had there been 
any real weight in this objection, i t  would have doubtless been an- 
ticipatcd by Regnault, who, however, merely says that the surface 
on which the dew is deposited has the same temperature .ae the 
liquid, because the metal is very thin and is in immediate contact 
with the liquid, which must have sensibly the same temperature 
throughout, since i t  is constantly stirred by the bubbles of air. A 
little calculation will prove that, though the outside of the vessel ie no 
doubt warmer than the inside, as Mr. Strachan suggests, the difference 
is eo small as to be of no consequence whatever. 

Suppose the vessel to be made of copper and to be & of an inch 
thick. I t  is usually made of brass coated with silver, the combination 
having probably about half the conducting power of copper, and being 
therefore equivalent to one of copper twice tie thick. Now a t  page 216 
of Professor Tait'a book on Heat are given several experimental valuee 
for the thermal conductivity of copper, ranging from 9.1 1 to 2.04, on the 
pound, foot, and second system of units, the mean of all the values being 
3.3. This is the number of thermal units which would be transmitted 
per second through a sqnare foot of a plate one foot thick, if the  two 
surfaces were kept a t  temperatures differing by lo. Through a snper- 
ficial area of 1 square foot and a thickness of $, inch the flow of heat 
wonld be 3.3 x 12 x 50 = 1980 nnits per second. Under the  as- 
sumption made abont the metal actually employed, the heat trans- 
mitted wonld be half this or 990 nnits per second. Now suppose t h h  
heat is brought to the pleto by air blowing a t  the rate of 20 miles per 
hour,-a somewhat extreme sssumption, a t  any rate in India. In one 
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aeeond -== 29-33 cubic feet will come in contact with the 
3600 

given snrface. Under ordinary circnmstances the mass of a cubic foot 
of air is about 0.08 fb., and its specific heat is 0.2375 ; therefore the 
total thermal capacity of the air which impinges on the square foot in 
one second is 29.33 x 0.08 x '2375 = 0.55. Let this air be coolod 
from 105.O2 F. to 30.7' B. This is the extreme cnse presented by the 
observations below, and is a much greater diflerence of temperature 
than any contemplated by Mr. Strachan. The air which reaches the 
plate every second will yield only (105.2-30.7) x 0.55 = 40.975 ther- 
mal units. Supposing t h i  heat to be all taken up and transmitted by 
the plate, i t  can only produco a difference of temperature between the 

40975 
two sides equal to - = 0.M14r0 F, or only abont 2, of a degree. 

990 
NOW, when experimenting in the open air, it is found impossible to 
determine the dew point with a degree of precision more minute than one 
or two tenths of a degree, however delicate the apparatus m y  be, as 
the  dew point is constantly varying ; hence a source of error which can 
never under any circumstances actually occurring affect the observations 
fo the extent of more than of a degree may be safely neglected. 

An important practical ditliculty in the use of any form of conden- 
sing hygrometer in very dry, hot weather, and one which renders the 
nse of Daniell's instrument impossible under such circumstances, is that, 
without artificial cooling by some other means, it is almost impossible, 
by blowing or aspiration, to make ether evaporate rapidly enough to 
cool the liqnid and the vessel which contains it down to the dew point, 
and maintain them at or near that tempertitwe for an appreciable 
length of time. A more volatile liqnid, like bisulphide of carbon, would 
probably do better, but apart from the objection to the use of this liquid 
on account of its evil smell, it cannot be used, because its fumes in- 
stantly tarnish the brightly polished silver surface. In  the Allahabad 
observations 1 and 2 of the second series, tabulated below, this difficulty 

got over by passing tho current of air from the mouth through a 
small fhk pmcked round with crushed ice in a covered beaker, which 
was placed about 18 inches from the hygrometer and on the leeward 
side of it. The breath before bubbling through the ether was thus 
-led down almost to the dew point of the external air, and its excess 
of moktwe waa removed by condensation in the flask. Such a method 
of attaining the desired result would have been inadmissible in a place 
altogether devoid of ventilation, but no objection to i t  can arise when 
t h e  ipstrnments are directly exposed to our April hot winds. 

I n  all the observations printed in Table I., the thermometer reading 
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have been corrected for scale error, as determined by comparison in 
water with a Kew standard. For the second aeries, these errora were 
re-determined, and the standard thermometer verified a t  the freesing 
p i n t ,  a t  the beginning of April. The dew point thermometer is one df 
Caaella's with a cylindrical bnlb and a long scale which may be reail 
off with ease to the tenth of a d e w  from a dietsnce of three or four 
feet. The dry and wet bulb instruments are by Hicks. They have 
spherical bulbs about 4 of an inch in diameter and they have been very 
carefully graduated, their correctione to the standard a t  the present time 
being aa follows :- 

No. 7 (Dry) No. 8 (Wet) 
Below 85O, - 0.70 Below 5T, - 0-7" 
Above 85O, - 0.8' Above 570, - 0.80 

The condensing hygrometer is mnch more sensitive, or responds 
mnch more readily, to variations in the dew point than does the wet 
bulb thermometer. This may be partly the effect of i t .  thermometer 
having a large cylindrical bnlb and a capillary tube. Thus, when both 
instruments were exposed to a hot wind on the afternoon of the 7th 
April a t  Allahabad, the following flnctnationa of the dew point w e n  
observed in a period of leas than three minutes : 36-go, 35.g0, 33 7', 
345O, 30.7', W4O. During this time the dry thermometer varied from 
104.2" to 205.2O and back again to 1041.3", whilst the wet bnlb stood 
constsnt a t  66'7". 

Every dew point observation in the table, except No. 4 of Series 11, 
represents the mean of a t  least four separate obervationa, made alter- 
nately a t  the momenta of appearance and disappearance of dew. E v e 7  
entry under dry bnlb rtnd wet bulb temperetnres is the mesn of two 
observations made immediately before and directly after the correspond- 
ing dew point observations, and the time to which they are referred is 
approximately the mean time of the whole set of observationa. 

Except in the Allahrtbad observations, in which I wae aeeisted by 
Pandit Soti Raghnbans U1, a student in the M. A. c l w  of the Muir 
College, all the observations have been made by myself. The eecond 
series has been expressly designed to determine if possible the influence 
of varions degrees of ventilstion npon the indimtione of the paychm- 
meter. 
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TABLE I.-Hygrometric Observations. 

In Regnadt's memoir, above referred to, what is known aa the 
convection theory of the psychrometer, firat worked out by August, is 
+en. It aasnmes that there L a current of air, either vertical or hori- 
zontal, that %he air arrives in the vicinity of the wet thermometer with 
t h e  temperature indicated by the dry one, and goea away with the tem- 
perature of the wet one, and that whilet in oontaot with the wet bulb it 

Ventilstion. 

Do. Do. 
Do. 

1 -bad. i Do. 
Do. 
Do. 

5 M u d e .  

Do. ,, 15-20 60.1 63.2 46.1 89-60 Very light 

Do. Do. 1 7 4  69.8 80'7 52.7 23.51 Calm. 

pnnkha. 
Do. Oorridor. ,, 18-30 79'4 77.6 789 29.13 Breese. 

Laboratory. 

Do. 
CollegeOomdor 

Do. 

Verandah 
Do. 
Do. 

Do. 
Do. 

6 
7 

8 
9 

Do. 
DO. 

Do. 
Do. 

I 
April 17 11-16 92'4 

92.2 
1046 
105'2 

69'9 
71'3 
71'4 

69'8 
60'3 

,, 
,, 
,, 

April 26 
,, 
,, 

May 
,, 

12 
13 
13-15 

16-16 
16-30 
1-5 

1 1 4 - 4 5  
16-10 

- - 

29'40'' 

29 38 
29'36 
29'36 

23.58 
23.65 
23'65 

23-60 
23'60 

67'2 

67.2 
66 7 
66'7 

54.2 
540 
49'5 

69.9 
62.1 

-- 

Slight, from 
pnnkha over- 

head. 
Do. 

Hot wind. 
Strong hot 

gust. 
Calm. 
Do. 

Artificial 
ventilation. 

Calm. 
Artificial 

vent. 

38'0 

39'2 
36'3 
90'7 

30'2 
26'7 
19'9 

480 
45'7 
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becomes completely saturated with moisture. These assumptions lead t o  
the formula. 

8 
2 ( t  - t ' )  h 

f = f -  L 
, in which the symbols have the following mean- 

ings :- 
f = pressure of water vapour actually present in the air ; 
f = pressure of saturated vaponr a t  the temperature t' ; 
t = temperature of air ; 
t' = temperatnre of wet bnlb ; 
h = height of the barometer ; 
o = specific heat of air under the actual conditions ; 
d = density of wponr compared to the actual air if the pressuree 

and temperatures were equal ; 
L = Latent heat of evaporation.at the temperature t'. 
Dr. Apjohn, about the same time aa Augnst, arrived a t  a formnla 

identical in form with August's, but diiering in the value assigned to 
8 

the factor - Clerk Maxwell afterwards conetrncted a more elaborate 
L a' 

formula, in which the effects of radiation and difiosion were taken 
into account, but which, by neglecting small quhntities of the second 
order, reduces into a form similar to that here given. 

To enable us to deduce with precision the hygrometic condition of 
the air from the readings of the dry and wet bnlb thermometera, it i~ 
therefore only necessary to determine exactly the value of the constant A 
of the formnla f = f - A ( t  - t') h. With the best values of 8, d, and L 
known in 1845, the value of A, when the thermometers are centigrade, 

0'429 
a formula giving for ordinary temperatures result8 becomes - 

610-t" 
differing very little from those computed by Apjohn's formnla, i n  
which a constant value of the latent heat of evaporation is assumed. 
To verify this formula (which, with the true values of the three quan- 
tities entering into the factor A, aa afterwards determined, should have 
0.38 in the numerator instead of 0'429), Regnanlt instituted a long a n d  
very careful series of comparisons between the indications of a psychx-o- 
meter placed outside his laboratory window and the results obtained by 
means of a chemioal hygrometer through which air from the space be- 
tween the two thermometers waa drawn. The degrees of humidity 
calculated from the psychrometric observatione by means of the fo rmnb 
were found to be in almost every case too high; but, when the degree 
of humidity m s  above 40 per cent., the psychrometer was found to give 
results in  close accordance with the truth when the nnmorator of A waa 
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altemd from 0.429 to 0.48, though, for lower degrees of humidity, this 
alteration made the air appear too dry. The same waa found to be the 
w e  with a aeries of observations made in the Pyl-enees by M. Izarn a t  
a mean atmospheric pressure of 700 millimetres, the standard observa- 
tiona for comparison being those of a condensing hygrometer. 

I n  Regnault's class-room, with the doors and windows closed and 
no sensible circulation of air, i t  waa found that, by nsing the seme for- 
mula, the humidity deduced waa much too high, or that the factor A 
must for still air be considerably increased. 

Since 1845, many observers have attempted to verify or improve 
upon Regnault's results-amonget them Mr. H. F. Blanford, F. 8. S., 
who, in 1876, published, in the Journal of this Society (Part 11, VII), 
an account of observations made in various parts of India with a view 
to determine which formnla of ~eduction was beat suited to the condi- 
tions obtaining in this country. Mr. Blanford's general conclusion waa 
that the dew point computed by August's formnla, with Regnanlt's 
constants, from observations of the psychrometer made under an open 
ahed, comes very near to that observed with a condensing hygrometer, 
even when the dew point is more than 40' below the temperature of the 
air. Both Apjohn's formnla and Glaisher's factors give too high a 
result. This conclusion is verified by the observations now published, 
of which the first series haa already appeared in the Indian Meteorolo- 
qkal Memoirs, Vol. I. In Table 11. the absolute and relative humidities 
as given by the dew point instrument and dednced from the psychrome- 
tric observations by August's formnla are compared, and i t  will be seen 
that, whereaa in still air, whether in the interior of a room or in a veran- 
dah without a thorough draught, the deduced humidities ere invariably 
too high, the formnla gives results agreeing closely with the truth when- 
ever there is fair ventilation. 

In very strong winds the formula gives results ulightly too low, 
for in such conditions the aaeumptions underlying the theory are more 

8 or less completely verified and the theoretical value of - should be nsed 
d 

instead of the modified valne adopted by Regnault. 
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TABLE 11.-Deduced Reeults. 

If we neglect the variations of L, which are not great for the range 
of temperature with which we have to deal in Indian meteorology, t h e  
mean value of A, in the formnla adopted, for centigrade degrees and or- 
dinary temperatures is about -00080 ; or, if we include these variatio-, 

e 
'6 

- 

- - 
u 

; 

@ - 

8 
A ranges from .00077 to ,00082. The theoretical value when - - 0.38 ie a -  
-00063. With these may be compared some other results by the same 
and other obeel-vers :- 

Apjohn, .................................................................. -00063 
Regnault, in still air ................................................ -00128 

Do. in open air with wind .................. .... ......... -00074 

5 
P a 

From 
Dew Point. 

By Angnat's Formula. 
'48 (t-t') h 

f=P- ,130-f 

g.$ 
P 3  

V a p w  
ternion. 

.2669 

P-f 
8 ( t - f l  h 

A= - 

'00085 

a A 
$ 3  
8 .g W 

O/O 

32 
19 
63 
43 
55 

16 
16 
9 
8 
23 
19 
14 
65 
69 
68 
27 
30 
29 
24 
22 
26 
24 
68 
66 
66 
87 
92 

Differenca 
oompnted-observed. 

Y a t i v e  
Humidity. 

O/O 

33 .2669 
'1411 
'2659 
'2109 
'3808 1 ' '  '00098 

-00084 
-0me 
~00093 

'00106 
-00105 
'00073 
'OC057 
-00124 

Vaponr 
towion. 

+-009O 

1 
2 
8 
4 
5 
6 
7 
8 
9 

1 
1; 
12 
13 
14 
16 
1.6 
17 
18 
19 
20 
21 
n 

Relative 
Hnmidity 

0 
+ 6 
0 - 2 

+ 1 

+ 7 
+ 6 - 2 - 2 
+I2 

'1859 
2709 
'1996 
'3935 

" 

'3330 
'3359 
'1555 
'1862 
.2567 

'2298 
'2406 
-2068 
'1716 
.I679 
.I442 
'1071 
'3359 
-3083 
.3016 
.2361 
-1837 
-1830 
'2946 
'2846 
'4230 
'3936 
'4156 
'9979 
'3993 
'8931 
'9261 

-2370 
-1260 
-8563 
'3049 
'3344 
-2952 
-1871 
'1833 
'3860 
'2728 
'4822 
.4208 
'4863 
'4096 
'4415 
'9018 
~9240 

88 
41 
66 

22 
22 
7 
6 
35 

- '0113 
+ '0127 

+ '1032 
+ '0953 - -0513 - '0254 
+ .0888 

+la + 2 + 4 - 1 
+ 6 + 7 + 1 

0 
+ 8 - 1 
+ 4 + 2 + 10 + 1 
+ 6 
+ 1 

o 

31 
16 
69 
58 
64 
84 
31 
29 
32 
21 
30 
26 
68 
67 
62 
88 
sa 

I -00121 
QOO87 
'00105 
.00077 
'00117 
.00107 
'00082 
.ooo88 
'00118 
~OOO77 
'00097 
'00089 
90119 
-00090 
'001 18 
'00108 
-00075 

+'OY28 
+ ,0189 + '0194 - .0084 
+ .0329 
+ '0591 

' +.0034 
+ .OOO2 
+ -09041 
-'0118 
+ . W 2  
+ .0272 
+ .07W 
+ -0117 
+'W 
+ '0082 
- a x 1  



Sworykin, with fair ventilation .................,....,,.....,., .... -00072 
Doyhre, with sling thermometers ..........................,...... .00069 
Blsnford, under thermometer sheds ..............,............ ... -00083 
Angot ..................................................................... -00085 
Chistoni .................................................................. -00085 
Hezen, with artificial ventiletion .................. ..... ... ....... -00068 

In  the last column of Table 11. the value of thia faator derived from 
egoh eet of observations is given. The extreme  value^ ahown in  that 
column, -00124 and .00072, are almost identical with those found by 
Regnanlt. The mean for the 11 sets of observatiom with good venti- 
lation is 40078, for the 9 with bad ventilation, ~00111, and for the 7 
with slight but insufficient ventilation, .00101. The fact that substenti- 
ally the same values have been found for A, under similar conditions ae 
regards ventilation, on the two days of observation a t  Allahabad, the 
first c l ~ y  being excessively hot and dry and the last a steamy day in the 
rains, points to the conclusion that to whatever extent this factor may 
be dependent on ventilation, i t  is almost if not quite independent of the  
degree of humidity. When August's formula is med indiscriminately 
for all conditions of wind movement, as is now done by the Indian 
Meteorologiml Department, the effect must be to exaggerate considerably 
the variations of humidity both in the diurnal and the annual period. 
Observations made dnring the nights of the cold seaeon, or on oalm dap 
in the rains, give too high a degree of humidity, whilst those made 
dnring the prevalence of the hot winds in April and May yield resulta 
somewhat too low. 

The observations now published, if not so numeroua or so aoourate 
sn thoee furnished by some other observers, am in two senses more 
extensive than any I have yet seen ; for they not only include obser- 
wtions showing a greater Werence between the air t e m p e r a h  and 
the dew-point than is often observed in any other country, but some of 
them have been made near sea-level and others a t  rarioua heights up to 
nearly 11,000 feet. They thus enable us to determine whether the 
barometric pressure should be taken into aoconnt in reducing psychro- 
metric observations, as the theory indicates, or whether in accordance 
with G18iBher9s assumption, recently revived and advocated by Professor 
H. A. HaZen,* the variations of pressure have no influence on the indi- 
cations of the wet bulb thermometer. Selecting only the observations 
with good ventilation, we may tabulate the results as follows :- 

American Journal ojS&cs, vol. a x ,  Deo., 1886. 
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20.59 in. 
2061 ,, 
21.49 ,, 
21-48 ,, 
23'60 ,, 
2461 ,, 
33.66 , 
26.80 ,, 
29.13 ,, 
29.36 , 
29.35 ,, 

. . 
Seriea. 

. , 

The mean barometric pressure for the first six sets of observations 
is 21.86 inches and the mean value of A is -00081. For the other five 
the mean pressure is 27 .4  inches and the mean value of the factor ia 
90078. 

The other observations also indicate a substantial agreement 
in the mean resnlts, ae will be seen from the following figures, though 
the value of A in their case increases slightly ae pressure decreases 
owing to the preponderating influence of the relatively too numerow 
ebuervations made in still air at  Mmsooria 

No. 

If, without reference to ventilation, we oombine 811 the obeervatione 

Barometer. 

------ 

Feotor 1L 

'00092 
.00107 
.00106 
'00117 
'00119 
'00118 
'00121 
'00134 
'OOOBB 
-00098 
-00112 
909W 
-00089 
*00100 
M)1a 
.00106 

'00113 
.9009s 

Feator A. 

Barometer. 

------- 
22.46 in. 
23.19 ,, 
2 3 ~  ,, 
28.60 ,, 
28.50, 
23.61 ,, 
23.66 ,, 
23-68 ,, 
28.70 ,, 
2410 ,, 
26-81 ,, 
27.62 ,, 
27se , 
29.16 ,, 
89-a8 ,, 
29-40 ,, 

23'87 in. 
27-07. ,, 

Series. 

I. 
11. 

8 ,  

B, 

19 ' 
9, 

II 

PS 

I. 

fi. 
I, 

,) 
1, 

99 

9, 

Na 

6 
11 
8 

10 
18 
%O 
6 
6 
1 
2 

14 
16 
17 
21 
2 
1 

I 

Mean of firet eight 
Mean of last eight 

\ 
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in whioh the pressure wae above 24-89 inohm, the a v e w  ralde of dl 
the'preesnre obeervations, we find the mean value of A to be .00091, and 
all the remaining observations give a mean of WO97. 

&om theae figures i t  is abundantly evident that i t  ie not the oom- 
bind factor Ah of the second term of the formula which ie conetent, aa 
Hwm SUppOSt38, and EM wes tacitly ~ssnmea by Gl&hen. in oonetruoting 
bia table of empirical faotom, but only A that ia ao ; and, wherever the 
preesnree are considerably less then at  sea, level, (3l~inher'e f d o r a ,  or 
~ n g  fable oonstrnated on the a m p t i o n  that varietiona of pmmm ere' 
of no accmnt, must l e d  to erroneous resnlta. 

The fsdar  A is thus nearly if not quite independent of preesun~, 
but varim with the amount of ventilation np to a aertein modelate 
velocity of wind, sfter whkh i t  appeare to remain oonstant, except per- 
haps when the humidity is very low, 8s during the hot winds. With a 
view to testing Regnanlt'a opinion that the fornula adapted for ordi- 
nary open air conditions gives too low resnlta when the air is very dry, 
we may tabulate the values of A, given in Table II., acoording to the re- 
lative humidities deduced from the temperature of the air and the dew 
point. This is here done, the observations being divided into two sets by 
the limit of 44 per cent. humidity, supposed by h p u l t  to be that 
below which his formula wae inapplicable. 

The large and small values of A are not distributed in this table 
mrding to any regular law, and the means of the two columns are aa 
nearly am p i b l e  identical. I t  seems probable therefore that, when 

Mean for observetion with B. 
H. below 40 

No. 

4 
8 
6 
19 
20 
10 
18 
9 
8 
21 
22 

Series. 

11. 
11 

1 7  

,, 
I,  

I. 
11. 
j1 

IS 

,, 
, 
1r  

17 

1, 
r ,  
I. 

No. 

4 
3 
7 
1 
2 
2 
6 
16 
6 
14 
17 
16 
11 
13 
12 
1 

Series. 

- 
1 

19 

?I 
77 

I )  

11 

11 

11 

11 

19 

Relative 

------ 
Relative 

Hnmidity. 
---- 

" I ,  
43 
63 
65 
66 
66 
58 
68 
69 
65 
87 
92 

A .  

-- 
-00072 
'00084 
'00092 
'00090 
'00118 
90117 
'00119 
m00077 
'00105 
'00100 
-0'3076 

9 
14 
16 
16 

l9 19 
22 
23 
24 
24 
26 
27 
29 
30 
32 

.OOO73 
*O0087 
90106 
.00106 
%0098 
,00121 
-00077 
'00124 
-00112 
-00089 
OOO97 
.00107 
~00080 
aOO082 
-00083 
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Itegnault got too low results by wing his finally adopted fopmula i n  
dry states of the atmosphere, this wse rather the effect of a high wind 
than of the mere dryness of the air. 

The first pmtical  conclusion to be drawn from the discussion of 
these observations is that Regnanlt's modidcation of August's psychm- 
metric formula is not likely to be improved npon, since it fakes into ac- 
count all the more important variables npon which the indications of the 
instrument depend, except the uncertain one of wind movement, and 
i ts  conshnta have been correctly adapted to snit the condition of a 
moderate breeze in the open air. The second is that, if we want the dry 
and wet bulb thermometers to indicate the hnmidity correctly st times 
when there is no wind, we should make arrangements to ventilate t h e m  
artificially a t  the moment of observation. This L not regularly done at 
any of our Indian observatories. 



1888. J H. H. Anderson-Description of Anoplophrya reoloeomatia. 381 

XV1.-Anoplophrya seolosomatis, a new Ciliate Infusmian parasitic in 
the Alimsntamj Canal of &olosoma chlorostictum, W.-M., MSS.- 
By HENRY H. ANDERSON, B. A. Communicated by THE XICROSCOPI- 
CAI, SOCIETY OF CALOUTTA. 

[Received let January ;-Bead November 7th, 1888.+] 

(With Plate I.) 

A wine-glass full of w e e b  and water from a neighbonring tank 
had been standing on my table for some days, when, one evening, having 
no fresh material, I began to re-examine the contents of the g l w .  
It was swarming with a species of Bolosomu, first discovered by Mr. J. 
Wood-Mason, Superintendent of the Indian Museum, and named by him 
~olosmna  chlorostictunt. One of these worms having been accidentally 
crushed by the pressure of the coverelip, among the contents of its 
alimentary canal were seen some Holotrichous Ciliate Infnsoria belonging 
to the genns Anopbphya of the family Opalinidae. Almost every one 
of the Bolocroma taken from the wine-glass during the next week oon- 
tained specimens of the Anopbphrya, which is, I believe, a new species, 
and to which I would give the name Anoplophya ceolosomatb. It 
differs from all the members of this genns described by Kent, except 
Anoplophya mytili, in possessing a single contmtile vesicle, and its 
shape and the form of ite endoplast distinguish i t  from that species; 
these characteristics distinguish i t  too from the forms discovered since 
the publication of Kent's manual by Leidy, Balbiani, and Foulke, as 
far as I can jndge from the aocounte of the discoveries of these writers 
that I have been able to get at. 

In  shape i t  is oval, tapering to a point a t  both ends, the tapering 
portion being oonsiderably produced posteriorly. It is from & to 
&th of an inch in length; the compound forms are, however, consi- 
derably larger ; the longest seen and measured, consisting of the parent 
form and two segments, wee h t h  of an inch long. The breadth is 
berely half the length and the thickness from one eighth to one tenth. 
The endoplast is axial, band-shaped, extending nearly the whole length 
of the  body, in most specimens stmight, though in a few somewhat 
curved or S-~haped. It is very plain in specimens that are drying, not 
eo clear, but d l  easily observable, in living specimens watched in the 
alimentary canal of living Bolosonzo. I t  is coarsely granulated, and, in 
one ~ e c i m  observed, five large and highly refractive, though not 

Having been previously read before the Mioroeoopioal Society of Celoatta on 
Dammber Sth, 1887. 



crystalline, particles of M e r e n t  sises were aeen in it. I n  most caeee, 
aa the body lost its vitality, the granular portion of the &lopla& con- 
tracted and became surrounded by a clear a p e .  The & of fbe in- 
fusorian is densely ciliated and finely striated in a longitudinal d d i o n .  
The contractile vesicle was observed with great d i f f id$  ; in many 
specimens examined in the body of their host it could not be seen at 
all ; in some, however, it was faintly seen, and in some very clearly ; in 
no csse waa more than one observed, though numerous individuals 
paseed under carbful exaanin* ; it u aihated  oentdly Jlova the 
endoplaat. 

When watched in the alimentary aanal of the Botosomr, the Astapb- 
phrya were usually stationary, with cilia in constent vibration. Whw 
by the crushing of the worm they were foroed out, they swam vigorwsly 
forward for a short distance and then, in almost every b e ,  r e r e d  their 
motion, usually getting b e ~ k  @U oloee to the point they had darted 
from ; but they eeemed a t   on^ to lose the power of motion, though their 
cilia kept vibmting for a long time. Specimens whioh had got right 
away into clear water soon became qniesoent and lost their shmpe; 
those which were surrounded by the oontents of the alimentary camad 
kept their power of motion for e long time, in one cxum for w e r  half an 
hour. 

The mdtiplioation by transveme h i o n  is interbating as reeembling. 
&he procesa that takes p~aoe in d n q b p h y d  nodukrta. A number of 
different speoimene in different B- of dIvki0n were &en end dram. 
The first form ehowed a conetriotion of the posterior extremity, &mt 
the last quarter of the endoplsst being divided o& Judging from the 
G o u s  specimens in intermediate stages observed, thin c o w n  
gradually i n o r n e e  till the part which i~ isbeing divided off b about 
twice as broed in ita broadeat p d  US i t  is st the point where it a t h m  
to the parent form. I n  numerous CWee a 6600nd cohstridfion and a p  
p w c e  of fission anterior to the first waa seen, the- segmenk m-. 
maining attaohed. It W ~ M  notioeable that the individual8 in  p-ees 
of division were fa r  larger those not being divided and aim th& 
the segmente were very much smaller than the parent form. The aeg- 
monte were approximately equal to one another, though ih all the 
middle one, that is to say, the one divided ofF Irrtest, was aomewl&, her 
than the hinder om. The hinder segment waa in one case observed to 

off from the others and commenoe an independent exishllce. 
Though for eome time I was unable to find any of these dnop&#,ycr. 

in &&soma taken from the same glass as those were in which I had 
found them swarming weeks before, I notioed nnmerone very -11 
a M  bodies, which were in eome mw.~ in very v i g m  eII, 



Them were, however, so amall that, even with the aid of a A'' im- 
mmion objective, I wam aneble to  distingnish their stmotnre. Poseibly, 
they were the result of spornlar reproduction and were simply immature 
f o m  of this Anqp2orp;hrya. After an interval of some weeks from the 
time of the firat disappeerancre of the parasite, I again found a few small 
specimens, but the accidental overturn of the wine-glrras by a servant 
put an end to the investigation. 

EXPLANATION OF PLATE I. 

Fig. 1. Ano@o?J,rya ceolixxmwtiu, n. rp., x 400 ; n., endoplset or nnolsns, c. a., 
contractile veeiole. 

Fig. 2. A specimen ahawing refrsotive partioles. (n'.) in the endoplaat and an 
nnnwally oonspicaons contmtile veeiole, x 400. 

PG. 8. A apeoimen which had oommenced to divide, x 300. 
Fig. 4. Anotber in whioh the h i o n  had prcxreeded still further, x 300. 
Fig. 6. A third divided into s ohain of three eegments, x 300. 
The three b t  fignrm having all been drewn from specimene moanted in water 

exhibiit no trace of a cantmotile vesicle. 
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XVI1,-On certain Features in  the Geological Structure of th My&t 
District of the Southern Shan States in Upper B u m h  as affecting 
the Drainage of the County.-By BRIGADIER-GENEBAL H. COLLETT, 
0. B. Uommzcnicated by DR. D. D. CUNNINGHAM. 

There are some curious features in the geologioal e tmchre  ee 
affecting the systems of drainage of the Myelat district of the Southern 
Shan States in Upper Bnrmah which appear to me to be novel a n d  
worthy of attention. 

The general geological formation in thia part of the great S h n  
plateau may be described as water-worn limestone with occasiowl inter- 
posed sheets and bonldere of conglomerate underlying a sedimentary 
deposit of finely divided red clay, which varies in t h i c k n ~  from 8 

thin superficial covering up to three or four hundred feet according to 
the amount of denudation i t  has undergone. This mantle of red ~ 1 8 ~  
a t  one time certainly overspread the whole country, probably a t  a nearly 
uniform level, for patches of it, like raised beaches, are seen clinging to 
sheltered hollows in the black limestone ridges which rise through it 
in long parallel folds, remnants which no doubt mark the ancient level 
of the red olay as deposited in the quiet depths of an ocean or 
lake. The underlying limestone wherever exposed to view ia seen to 
have been worn into rounded hollows and projecting bossea apparently 
by the action of water a t  a time when it was exposed to sub-aerial 
denudation, and it is, like limestone in other parts of the world, full of 
clefts, crevices, and caverns which communicate with esoh other to 
from subterranean channels into which a great part of the superficial 
drainage of the country disappears. 

To such an extent is this the case in the Myelat that, though t h e  
district is traversed by distinct ranges of hills, the wlleys lying between 
them have not as a rule been excavated by water-courses in the odinarp 
sense of the word, nor do they drain into rivers, but into holes in t h e  

and thus we have the strange s p e c k l e  repeatedly presented to 
of large basin-like depressions, and even narrow valleys, e n d i ~  i n  a 
& sac and possessing no apparent outlet for the discharge of their  

drainage. 
These depressions (which vary in size £mm a pnnoh-bowl of 

few feet in diameter to area6 covering, I n>nghly eetimate, three 
or four square miles, and occasionally not less than two hundred feet 
in depth) are of an altogether different charaater from the "-1- 
low holes" or " sinks " oommon in dietriots of calcareons mob in 
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8odand and elsewhere, and which are due to pemolsting water d b l r -  
ing the limestone and forming snper6oial hole8 into which the overlying 
peat or soil gradually sinks.. The same general principle governs of 
come both cases; but in Scotland there h only a thin covering of 
peaty eoil overlying the limestone, whereaa in the Shan hills we have a 
considerable thickness of fine red clay. I t  thus happens that in the first 

we get only a few shallow holes, wherees in the latter vast maseea 
of clay have been in the course of ages carried into the bowels of 
the earth, resulting in the excavation of extensive depressions, the e n t k  
drainage of which is carried away by subterranean channels. 

The progress of the excavation of these depreesiom cwn be seen 
in every stage. The conditions of the phenomena, i t  must be remem- 
bered, ese a thick oovering of fine o l y  resting on a flooring of weather- 
worn limeshone. The limestone abounds in holes and crscke, into one 
of which, at  any given spot, the rain-water, percolating from above 
through the rod clay, h d s  ite way. This carries with i t  some of the 
thy h m  just above the hole, and a commenoement has been made. 
% ~ t  rainy seeson more water finds ite way by the same route and more 
of the sub-soil is subtracted. In a few months or yeam, the overlying 
ohy beoomee largely undermined and sinks down, and we get either a 
wall crater, if the stratum of clay be not more than a few feet thick, 
or, if the clay be thicker, a broad circular depreeeion in which rain- 
mter w i l l  colleet to carry on the prooess. Now, a aimilsr pmem will 
be simultaneously going on at other points more or less edjaaent to that 
we have been considering, and, in the course of time, the several craters 
or depressions thns formed will meet and coalesce. The mter  as it 
mapea through the underlying rock will enlarge its channels of exit by 
dieeolving the limestone : more of the overlying red clay will year by 
pear be removed : the area drained and the volume of water escaping 
wi l l  gradually augment : the ridges sepamting the contiguous oet~tres 
of aotion will gradually disappear, and i t  h not diffioult to understand 
how in the come  of ages, that is, since the surface of *he red clay b m e  
upraised into dry land, we &all in this manner at  hat find large preae 

of depression draining into underground channels. 
These areas may even at the present time be seen &I every stage 

of formation. There is the small crater-like opening 30 or feet 
amass which opened out last year, perhaps in the middle of some poor 
man's field, with its broken precipitons sides and ragged edges : them 
is the wide gently sloping valley extending over several hundred acres, 

Sea Prof. A. W i e ,  " The Soenery of Bootland viewed in oonneotion with it8 
Physical Oeology," 2nd edition, p. 36. 
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and terminating a t  its lowest point in e cluster of exposed limestone 
rocks half hidden in a rank growth of grass and bushos : there is the 
round punch-bowl-like hollow from 100 to 500 feet across with often 
the gaping mouths of its drainage exit plainly discernible a t  the bottom : 
and in the more hilly districts there is the deep trench-like valley, closed 
a t  both en&, and once filled np to the brim with red clay of which 
hardly a trace now remains, and a t  its lowest point the exposed black 
limestone rocks through the interstices of which the entire wperincnm- 
bent maw of clay must, during a long series of yearn, have been oarried 
away by the water. 

I t  seems most astonishing, and, a t  first sight, almost impossible, 
that the vast masses of red clay which, we can plainly see, have been 
eroded from the surface of the country can have been d e d  into the 
bowels of the earth instead of, as one ie accustomed to see, into rivers 
and seas : but there L no escaping from the conclneion which I have 
endeavoured to explain. The evidence is absolutely undeniable, and the 
fact is universally acoepted by the people of the country, who when 
asked what becomes of the drainage of one of these large basin-like 
depressions, always a t  once reply that "of course, i t  goes into the 
ground," ae if it wae quite the normal state of afbira that it should 
do so. 
b 8 natural consequence, the Myelat district is remarhble for 

the absence of rivers. In  the part which I know best,-comprising the 
sub-dietrich of Pwehla, Nankon, Kyon, Nangon, Thamakm, and Pinmi, 
and embracing an area of more than 250 square miles,-the map+ shows 
but one small stream, which is really nothing more than a ditch (the 
Baungdaw Chaung falling into the Inle Lake a t  Imlhywa), to carry off 
the drainage of a country in which the annual rainfall probably exceeds 
fifty inches. 

1 am not aware whether the facts I have endeavoured to describe 
are unusual, or whether similar instances of the products of denudation 
disappearing under ground are known in other countries ; but I csnnot 
remember having read of such a case. 
MEIKTILA, UPPBR BUBYAE. 

25th July, 1888. 

Sheet No. 5, 8 .  W., Sonth Eaatern Trans-frontier Map, S w e y  of India 
Caloatta, Mny, 1888. (Unpublished proof.) 
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XVm.-Notes on some Objects from a Neolithic 8 e t t h t  reamtly dis- 
covered by MR.  W. H. P. DBIVER at Ranchi in tlrs Uhota-Nagpore 
Diet&t,-By J. WOOD-MASON, Superintenkt of tL Indiarb Mwe-, 
and Professor of Comparative Anatmy in the Medical College of 
Bengal, Calcutta. . 

[Beoeived and Bead January 4th, 1888.1 

(With Plates 11-V.) 
At a recent meeting of this Society some ancient stone be&& were 

exhibited by the Philologicd Secretary on behalf of Mr. W. H. P. Dfiver, 
who had found them a t  Ranchi in the Chota-Nagpore District. With 
these beds were associated one or two pieces of chert and some quartz 
cqstak which had evidently been artificially chipped and flaked. The 
presence of these worked piecespf stone amongst the beads wggeeting 
the suspicion that a settlement of neolithic people similar in character 
to those of Jnbalpnr in the Central Provinces had been hit upon, I, 
with the goodwill of the Philological Secretary, placed myself in com- 
munication his correspondent, who has been kind enough to send 
me all the larger of the objects described below and, a t  my special 
request, a considerable quantity of fragments of different kinds of stone 
@thered without selection from the aame site. h o n g s t  the latter 1 
haye had the good fortune to find a number of arrow-heade belonging 
to two distinct forms of the aame simple type. 

OBJEOTS DISCOVERED BY MR. DRIVER. 

PI. 11. represents a curious implement of olive-green grey nnctn. 
on8 clayey stone which readily absorbs moisture from the hand and gives 
an a h y - p y  streak when grrtmd, however lightly, by o harder substance 

as chert. It tapers from 20 C. in girth a t  the butt fo 13 0. a t  the 
functional end, which is worn ae smooth as a piece of lithographic slab 
t h t  has been   re pared for the engraver, exhibiting only some very fine 
scratchee chiefly in one direction. I t  has three sides, two of which are 

and flat, and a t  right angles to one another, while tho 
ad is and convex. A11 three sides have been ' dressed ' by 
mme tool, which in the case of the rough convex side Seems to havo 
been The marks of tho ' dressing ' are why grey of a some- 
what k k e r  tint than the fresh streak of the stone. If, MI seems pro- 
bable, the rough convex side has been so fashioned MI to fit the hollow 
palm of the hand (as in Fig. I), the instrument is a right-handed 

m m t  have been worked to and fro the body of the operator, 
in the direction, that ie to my, indicated by the ~ O F B ~ O ~ W  on the 



388 J; Wod-Mawla-Tb Prehd&.w+ Anbdq* of [No. 4, 

of ita s d l e r  end. A second specimen in Mr. Driver's collection 
di&rs only in being a little shorter. 

Millem. ... ... Height from butt to fnnctional end, $4 
... Width of larger flat side a t  butt, ... ... 65 ... $8  9 ,  ,, a t  functional end,... 36 ... ... ,, smaller flat side a t  butt, 48 ... Y Y  9 ,  ,, 8t f nnotiod end,. .. 32 

From the nature of the unmistakable signs of wear i t  exhibits a t  the 
snttsller end, as from thet of i ts  composition, I infer that this implement 
was used ae a polisher, thongh this may not have been ita origins1 nee, 
for it is poeaible that it may once have been one of the ' legs ' of a two- 
legged instruntent similar to one of unknown origin and nee preserved 
in the Indian Museum, in which case the two examples of it, being of 
the same side, must necesassily be parts of two similar instruments. 

A t r i e r  wedge-shaped piece of dark purple flinty jasper bears 
evident sigm of long use 8s a polisher or gravor or both possibly. 
It is worn to a smooth, polished, and slightly convex surface on one 
of i t s  two hrge faces, the other large face and its three sides presenting 
the natural surface of the parent rock from which it waa chipped ; it 
L smoothly and extensively rounded off end polished by use a t  the 
junction of ite two largest sides, along the-lower edge of which the 
polishing extends, widening on the one side towards the thin end of the 
wedge, and forming on the other a very narrow triangular facet meeting 
the principal polished surface a t  an obtuse angle, by which the cir- 
cumferential grooves with which some of the stone beads* occurring 
ip the same epot are ornamented may well have been engn~ved. The 
instrument ie capable of i m e i n g  a high polish to a dull facet of a 
quartz argetal OP to a oclrnelian bead, and i t  is an excellent touchstone, 
aa I h v s .  pmved by experiment. 

Millems. 
Length, from the angle a t  thioker end to middle of 

... thinner end, ... ... ... ... 60 

Them be& are donbtlese of mnoh later age t b n  the oelt, the ringstono, and 
the mow-he& described below. That they, like the prehistoric objecte, were made 
on the spot where they have been f m d  seems mtiafactorily proved by the w+o&ki011 
with them of bits of stone of different kin& (ohaluedony, oarnelian, onyx, sardonys, 
rook-oryetal, eta.) d r e d  ronghly into nhapo all ready to be ground into bsnds, 
of ronghly g r o d  and imperfeotly polished, bat anbored, beade, of beoAs perfootly 
polished and partially bored, in fact, of beads in all stages of mannfectnm. They 
belong clearly to eevernl different perioda, some being quite rude (? prchistorio), and 
others quite artiitio both in shape and ornamentation, and thne indimw Oh.6 
their mpllpfaotlPBla h d  ntteined to n much higher grade of civihsbion. 



B d t h ,  bdween tho divergent enda of the two ridee, 76 
... Thickness a t  angle, ... ... ... 78 

I do not consider that either of the foregoing objects b of any 
great antiquity. They may both indeed bo comparatively &ern. 

The m o o t  interesting of Mr. Driver's own finds is the perforated stone 
fignred in P1. III, Figs. 1, la. Unfortndtely, little more than one half 
of the object has been preserved, but from what remains restoration is 
eaey. The instrument ie made out of a bit of actinolite sohist. It is all 
but se broad as long, and oval in shape, with one end mnch broader than 
the other, which is a mnch larger segment of a much smaller circle ; it 
hes, in fact, much the outline if an irregular echinoid of the genne 
Eohinodiscne. T t  was apparently slightly and equally convex in every 
direction on both its faces, and rounded a t  tho sides and en&, the broader 
one of which latter appears to have seen hard ~ r v i c e .  I t  has a parallel- 
sided shaft-hole almost in the middle, and in the margin of this hole 
on one side a broad notch has been cut cleanly and obliquely across the 
f i d e  p h e s  of the stone and may possibly have been intended to receive 
a pin for securing it firmly to a wooden shaft. 

Millems. 
Greatest length (taken from the restoration), ... 87 

,, breadth, 9 ,  9 ,  ... ... 83 
... Diameter of shaft-hole, ... ... ... 19 

Greatest thickness near shaft-hole, ... ... 26 
The next object to be noticed is a thin and flattish celt (Pl. 111, 

Figa 2, 2a.) probably of black trap. It never appears to have been 
polished all over, but only to have had the principal inequalities of ite 
surfaces smoothed off and its edge ground. I ts  sides, which were 
pseibly onma narrowly rounded, art3 now in a mnch battered and flaky 
condition J the bntt has been mnch chipped since the rough polishing was 
done ; and the cutting edge, which is unequally sloped on the two sides, 
is much broken and blunted by rough usage; all these losiona are 
probably of the game date, for they ire all weathered to identically 
the same dark greenish grey colour ; but a large chip a t  one end 
of one face of the cutting edge is darker, that is to say, is less weathered, 
and hence probably of later date, than the rest, but even it presents a 
stmng contrast in colour to the recent chip a t  the opposite end of the 
same b by which the unaltered black rock has been exposed. 

Millems. 
Length, from the middle of the butt to the middle ... of the cutting ond, ... ... ... 71 

... Breadth across the butt end, ... ... 32 
,, ... ... .... 9 ,  cuttip% end, 64 ... thiclrnesg ... ... ... 16.5 
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P1. IV, Fig. 10, represents a small instrument of doubtful pnr- 
pose, which is interesting on account of the evident s i p  of having been 
used i t  exhibita a t  its smaller and rounded extremity, which & much 
abraded, the abrasion readily catching the eye from its grey colonr. I t  
is an outside tlake of black chert which has apparently been rednced 
by flaking to the desired shape after being struck off from the parent 
lump. It measures, length 34, breadth 10, thickness 4 2  milIems. 
This instrument will again be referred to later on. 

I now paas on to the consideration of the most interesting ahd 
important of the objects from the Neolithic settlement a t  Ranchi, 
namely, the arrow-heads I have found in relatively considerable abnn- 
dance amonget the ~ W E  of cores, fhkes, and unworked material collected 
for manufacture which had been gathered and forwarded to me by Mr. 
Driver, who, since the nature of these objeota was demonstrated to him 
by me, hae been fortunate to find two fine specimens, one of rock crystal 
and the other of chert. 

With the single exception of the acutely-pointed tanged and barbed 
specimen reported from India by Mr. John Evans, F. R, S.,+ on the 
authority of Prof. Buckman, no worked stone arrow-heads appear to have 
previously been recorded from India. B'or, though my friend Professor 
Valentine Ball, F. R. S., in hie paper on the Forms and Geographical Dis- 
tribution of Ancient Stone Implements in Indirt,t states with the greatest 
confidence that aeoertain flakes of chert, agate, etc., which he exhibited a t  
the reading of hie paper, " were mdoubtedly used as lancete, knives, 
-w-heads, etc.," yet he does not appear to have been acquainted 
with a single specimen the nature of which as an .arrow-head was so 
clear and so indieputable 8s to justify its being entered as such i n  the 
l i t  of localities in India where stone implements have been discovered 
which is appended to his paper. Mr. R. B. Foote, another authority 
on this interesting subject, in a paper recently read before this Society, 
speaking apparently for India generally, makes the following remarks, 
6 6 8 .  remarkable fact with reference to the varieties of weapons a n d  
tooh m d e  by the Neolithic people of South India is the absence hitherto 
of any of their ha* manufactured stone arrow-heads, such as 
are frequently fomd in other countries occupied by tribea who had 
*t&ed to a very similar grade of civilization. I t  is hard to imagine 
that the Neolithio people of the Deccan were unacqnainted with the 

Anoient Stone Implemente of Great Britain, p. 861. 
f P. & I. A. 1819, ser. 2, vol. p. i, 888 et eeqq. 



use of the bow prior to the Grat introduction of iron. That they need 
bms after becoming acquainted with iron is clearly proved by the 
discovery of unquestionable iron arrow-heads in the PBtp6d oache and 
in many prehistoric graves iu the South. With an abundance of stone, 
such as agate, chalcedony, lydian stone, jasper, and chert, fit for mak- 
ing arrow-heads, it is certainly most remarkable that no true worked 
arrow-he& have yet been found, and it is most desirable that all pre- 
historic explorers in India should pay special attention to this point. 
I have fonnd some few ilakes of chert and jasper that might have been 
used to  tip an m w ,  but I have found and seen none that were obvi- 
onsly prepared for that purpose." 

Of the objects which have been determined by mefo be arrow- 
heads no less than six, four of one and two of the other of the two 
&tinct forms represented in the collection from Ranchi, are withont 
doubt of this nature, for in addition to having the appropriate shape, 
in addition to being of such a form that they might have been used to 
tip an arrow, they have been obviously prepared for that purpose, having 
been artificially worked either near the bntt or a t  the sides into 
notches for the reoeption of corda for securing them to their shaft. 

The specimen represented in Fig. 1 of P1. IV, a very sharp and 
@ect one of chalcedony, has the butt-end roughly notched. It is 
much weathered white and clings strongly to the tongue when touched 
thereby. 

That represented in Fig. 2, of black chert, has the butt worked by 
chipping and abrasion into very evident lateral notches ; its point has 
been broken off at  a joint in the stone. The working a t  the butt is less 
weathered than the stem, or rather the stem is only slightly we%. 
thered and the worked bntt looks almost quite fresh, and glossy. 

Fig. 3 represents a coarse and heavy specimen of chert deeply 
weathered to a dirty pale thy brown from block probably; it is blunted 
either by use or exposure, a t  the t ip;  i t  haa been roughly worked 
at the sides towards the base into notches, and when mounted on 
its s h d t  mnat have been covered for nearly half its length from the butt 
by the cords and resin or gum by which it was no doubt bound to its 
ahaft, to which it must have lent a rather clumsy appearance. 

Fig. 4, of black non-weathered chert, is widest a t  the butt and 
themfore - well adapted for secure fixture to the shaft without the aid 
of any notches. 

Fig. 5 is a particularly interesting specimen, because i t  without any 
doubt presents ne with a most characteristic example of a contrivance 
for a t h h m e n t  which is, or until lately was, still in vogue amongst 
modern savages for their arrow and lance-heads, and of which numerous 



besntifnl eurmples have come d m  to ne from prehistoric timea in Errrope. 
I allude to the notches which are placed opposite to one another one on 
each side between the barbs and the stem in one form of mw-bead,  
and of which two pairs are present in some Enropean flint speru-b td~ 
of Neolithic age. The specimen from Rsnchi which exhibib thia i ~ -  
teresting peculiarity is a bmad leaf-shaped arrow-head of white quartz. 
I t  bears on each side at rather less than half way along ite length from 
the butt a rounded indentation, by the aid of which doubtless i t  was 
attached to its shaft much after the manner depicted in the aawm- 
pmying adaptation of Fig. 104 of Nileson'e ' Stone Age' representing 
a stone avow-head from California mounted on its &aft. 

Fig. 6 represents a chert arrow-head fonnd by Mr. Driver. Thie 
~pecimen-the original colonr of which cannot be sscertained, became i t  
is weathered to a dirty clay grey-has no notches, but on the oontrery 
has the base aemicircularly rounded, like typical Britbh led-ehaped 
arrow-heeds* of Neolithic age. 

Fig. 7 ie a rock-crystal arrow-head fonnd by Mr. Driver. It b 
worked into a slight notch on each aide of ita thick tang-like b. 

Figs. 8, 9, and 12 of P1. V represent three aimple trihedral m w -  
heads-all of black chert--of which Fig. 8 is slightly weathered, 11, 
scarcely at all weathered, presents a large notch on the right side, and 
12, weathered to the oolour of fuller's-earth, a projection on the left 
side. A11 three ere so shaped aa readily to have been seoured to their 
shafts by cords and gum without the aid of special notchea. 

Fig. 10 an octahedral arrow-head roughly bat skilfully 
hewn out of rock orystal. 

Fig. 6 is a not very mcceaefnl represenfation of a pretty little 
leaf-shaped specimen in milky quartz, and Fig. 7 another of Birnilar 
form in reddish chert. 

Fig. 11, similar in form to that represented in Fig. 6 of P1. IV, 
is of pale brown-ooloured chaloedony weathered white so aa to be 
adherent to the tongue like the subject of Fig. 1 of P1. IV. 

The most interesting and remarkable of all the objeota I have picked 
out of the material so kindly gathered for me by Mr. Driver are M- 
questionably thoee represented in the first five figures of P1. V. F o m  of 
them are, there can, I think, be no doubt, chisel-edged m w - h d s  
similar to those which have been fonnd in Egyptian tombst-in mve-1 
cases still secured by bitumen to the shaft,-and on Neolithio sib in 
&Berent parts of Europe,$ inolading even the British Islee. 

Evane, op. oit. 885, flge. 281-4. 
t Evans, op. oit. p. 829, flg. 272. 
$ Eva-, op. cit. p. SSZ, 563, fig. 342, and Eepy. p. 866, fig. 844. 
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m. 1, P1. V is of black chert with the original brown crust re- 
-ning on one side and on the butt end ; ita hollow ontting edge and ite 
angles are extremely sharp. 

Fig. 4 is a pretty little specimen in green chert. 
Fig. 3 of slightly translucent black chert, with the original grey- 

cmM snrfsce of the parent stone remaining on the triangular faoet 
w&oh slopes to the cutting edge, haa it angles obliquely and symmetri- 
cally cut off. 

Of the four specimens which are here figured and desoribed aa 
amwe of the chieel-edged type, Fig. 2 is the moet interesting from the 
presence of lateral notches for the reception of ligaments rendering it, to 
my the least, in the highest degree probable that the specimen is a veri- 
table arrow-head of the chisel-edged type and enabling one to feel more 
wre that the nature of the three specimens that posseas no notches hse 
been correctly interpreted. I t  ie of opaque reddish yellow chalcedony 
weathered white and become strongly adherent to the tongue by long 
exposure to the action of t a t e r  containing carbonic anhydride in solntion, 
by which a soluble constituent of the stone haa been removed from the 
wrface and a chalky substance greedy of moisture left behind.+ In this 
craee both the notches have been made from the same aide, but in the 
caeee of Figs. 2 and 5 of P1. IV, from opposite sides, of the stone, op- 
poeite faces of the arrow in the latter and the same faca in the former 
eloping to the bottom of the notchea; this dXerence is, aa I find by 
experiment, explained by the worker having turned tho stone over for the 
pnrpoee of making the second notch in the latter, but not in the 
former. I have also found that similar notches can readily be made 
by preesing euch a flake a8 that represented in Fig. 10 of P1. IV with a 
grating movement hard upon another of the same substance, and that 
the active flake becomes similarly abraded grey in the process. 

In the four preceding figures (a.) refere to the inner or core face, 
and (b.) to the outer or worked face of the arrow-head. 

Fig. 5, of very h e  grained and compact pale grey vitreous quartzite, 
hPB been worked at the base in 8 manner similar to Fig. 2 of P1. IV,  
and is, I am inclined to think, an arrow-head of the eeme type which 
hpe become a chisel-edged one by the aacidental loss of ita point at  a 
joint in the stone. 

A form of worked flake which is, I think, of too frequent mur- 
m e  to be accidental merits a brief notice. I t  may be described ea a 
b d  and short cmcent-like sharp wedge from 21 to 35 millems. in 

I 
The (a) and the (8) silios of Bermline, the one white and ineoluble, the other 

kraeperent horny and soluble in water. Evans, op. cit. p. 460. 

5 1 
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breadth by 7 to 11 in length only, with a straight cutting edge and a 
finely chipped arched blunt ' beck.' I t  occurs in chert, chalcedony, and 
quartz. I t  is possible that it may be a short and broad form of the chiael- 
edged type intended to be attaohed to it9 shaft by means of some resinop11 
substance only, and that i t  may be the stone prototype of the iron-headed 
arrow of similar shape which is referred to by Mr. Evans on p. 353 of 
his book on the ancient stone implements of Great Britain. 

That all the arrow-heads were made on the spot where they have 
been found seems to be aatisfautorily proved by flakes, cores, and raw 
materials for mannfactnre occurring in profmion with them. 

The form and relations of the cores, flakes, and arrow-heads suggesb 
the view that the lest-nemed were first sketched out, so to speak, by 
flaking on the nuclei, then struck off, and finally notched or otherwias 
worked. 

The chert core repmaented in Fig. 8 of P1. IV partially illnst.mtea 
this. Fig. 9 is a chert core from which some of the thin band-shaped 
Wee that are so abundant at  Ranchi have been struck. Coma of quart. 
cryetala and rock crystal also oocur. 

I claas all the worked specimen8 aa notched rather than as ' tanged ' 
arrow-hesda, beoanae there hss been no attempt to adapt tbe flakes for 
insertion in a cleft of the ahaft by reducing their original thicknese 
st the butt, and beoauae there ia alwaye a more or lees distinct ' neok ' 
between the butt-end and the blade ; though I do not h&t that none of 
them were let to some extent into the ehaft. 

All the arrows (except 7 and 10 of Pls. IV and V) are &ekes and 
they preeent two faoes, a flat or inner or core faoe, with a more or  lee^ 
evident bulb of percussion, and a M e d  outer feoe. They may be called 
hke-arrowa. The aimplat of them closely reeemble the obsidian 
fleke arrow-heads of modern s a v w .  

The following a1.e the measurements of the arrows-heads and 

PI. IV. 
Fig. 1. Length, 88, breadth 16, thiokneee 8.5 mm. 

a. Length, tip 
restored, 26 
without tip 20'4, breadth 12.2, thiokneee 4 ,, 

8. Length, 43, breadth 24'6, thiokneae 10'8 ,, 
4. Length, 21.4, breadth 16, thickneaa 7.7 ,, 
6. Length, tip 

&red, 28'8 
without tip e8'6, breadth 21'6, thickness 6.8 ,, 

6. Length, tip 
restored, 28'0, 
without tip 28'7, breadth 16.0, thiokneee 5.7 ,, 
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Pig. I. 
4. 
8. 
4. 
6. 
6. 
7. 
8. 
9. 

10. 
11. 
13. 

Length fL9.6, breedth 15'6, thiokneea 8'4 mm. 
Lengbh 2&4, b d t h  149, thicknesr 18'6 ,, 
Length 37, breadth 27, thickness 17.8 ,, 
Length 34, breadth 10, thiakneaa 4'2 ,, 

PI. V. 
Length 19'8, breadth 12.8, thicknese 6.4 ,, 
L w h  21.7, breadth 18, thicknesr 6.6 ,, 
Length 17.8, breadth 16'6, thiokneee 6 ,, 
Length 19'3, breadth 12'8, thicknese 6.8 ,, 
Length 23.7, breadth 14'7, thicknew 4.9 ,, 
Length 19'4, breadth 13'2, thicknew 3.7 ,, 
Length 17.6, breadth 10'1, thickness 3.8 ,, 
Length 239, breadth 10'6, thicknew 6'7 ,, 
Length 366, breadth 15'0, thickness 10'4 ,, 
Length 28'7, breadth 11, thickness 14 ,, 
Length 263, breadth 16 1, thiclcnese 8 ,, 
Length 35'6, breadth 16'6, tbicknees 10'6 ,, 

As in Neolithic settlements elsewhere, there occur in abundance a t  
Banchi, in the soil with the implements, not only unworked quarta 
crystals, quartz of various kinds, chert, jasper, and other stones, suitable 
for the mannfacture of tools and weapons, and evidently collected 
for that purpose, aa has already been stated, but also lumps of red earthy 
hrematite,* some of which have not been used, but some on the other 
hand have been rubbed down to a, smooth surface on a flat stone or 
scraped in the production of the red pigment which d l  savages from 
the very earliest prehistoric times to the present day have delighted 
in. On the subject of this red pigment Mr. Evaxut writes : " There 
can be little doubt of this red pigment having been in use for what 
was considered a personal decoration by the Neolithic occupants of 
Great Britain. But this use of red paint dates back to a far earlier 
period, for pieces of hmmatite with the surface scraped, apparently by 
means of flint flakes, have been found in the French and Belgian cavee 
of the Beindeer Period, so that this red pigment appears to have been in 
all ages a favonrite with savage man. The practice of interring w a ~  

paint with the dead ie atill observed amongst the North American 
Indians :- 

The paints that warriors love to use 
Place here within his hand, 

That he may shine with ruddy hues 
Amidet the ~pirit land." 

It has been recorded from the Neolithia Bettlemente of &nth India, by 
B. B. Eroote, J. A. 8. B. 1886, vol. lvi, pt. ii, p. 811. 

t Op. ait., p. 288. 
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The eavagee of the Andaman Islands still use a red pigment for 
dmormtive purposes, as a h  do the Bhutert women to be eeen in Dar- 
jeeling. 

Worked flinte and other stones of similar pallsolithic simplicity, 
but from their mode of occurrence no doubt abo neolithic, hsve 
been discovered in the Solomon Islands (Long. 154' to 163' E., Lat. 
6' to 11' 8.) by Mr. H. B. Guppy,* who states that they "are com- 
monly found in the soil when it is disturbed for purposes of cultivation 
end are frequently exposed after heavy rain." 

P. S.-Since the a b o ~ e  notes were written, several more boxes of 
wliae, including some h e  polished colts, of whioh I hope ehortlp to pre- 
rent an account, have been reoeived from Mr. Driver. 

The Solomon Ielanda and their Natives, London, 1889, pp. 77-78. 







L m ~ 1 c k . b .  ~ourn.Aaat. Soc Bengal. B H 8  Vd LVTI 









C h u  Fltch hth 





tlFBi,ANFOHn. J c u r n . A M  Soc Bengd. 1883 ?'ol LVIl.i't 11. PI X;i:l 

I 
/-n,- P 

Cbu Rtfh 1 2 t h .  D 10 ~ t 7 & . ' 2 ! ~ + G . ~ . & ~ ~ ~ , r n ~  L 

ASPLEN IUM(D1PLAZIUM) LATIFO1,IIIM I j a . v a r  XLYMORPHA WaLL s p  





hr. Bieluh.  
D 1 t e w e . t ~ ~ c ' ~  

ABPLENIUM [DIPLAzLuM) LATIFQL~LUM.  D.Don.  van FRONDOSA. WaZ. 9. 





H F -dL.U!> -153 Journ &:at Soc Be~,?,jl 1888 'jol LVlI Pt 11 P.  X:X 





HF.BLANFORD, Journ.Aeiat. Soc Bengal.1888 .Vol LVII .Pt 11 Yl jLY 





H P.II1ANBOHD Jourrt Aaiat Soc R m c ~ d . l H 8 8  .'do1 L.1  Pt 11 P1 XX1 

r- 
D p t z e c  !I\/ L-'- - .- - 

W*,u-mqirqJ 









.I YJOCD-MASON. . J O I L I ~  Aslat S m  Rcnqal 1888, Vol I,VJl.Pt 11. P1 11. 









J WOOD-MASON, JournAsiat. Soc Rengd, 1888,Vol. .TIViT Ft X -- - - - -- -. - PI .TV - .- - - - - - - - - - - 

'"a 
m ,+ . ,. 
8 









Names of New Genera end Speoiee have an autarink (.) prefixed. 

Abaratha agams, 368 
,, nmonnetii, 368 
3 ,  taylori, 868 

Abiaara enffnsa, 355 
'Acesina aberrans, 279,280, 293 

paraganem, 280 
~ c i h l i d e e  tamilanq 864 
Aamium, 35% 
Adanaonia digitate, 336 
Adiantam, 0 8  

,, oapillne Veneris, 299 
,, candatum, 296, 297, 299 
,, Edgeworthii, 296, 297, 299 
,, Innnlatnm, 299 
,, pedatnm, 300 
,, vennstum, 299 

Adoliaa adima, 278 
&losoma, 381, 382 

,, ohlomtictnm, 881 
Alocasie, 113 

,, oncnllata, 107 
,, farniaata, 108 
,, indioa, 108 
,, montane, 108 
,, odora, 108 

rapifomis, 108 
Ambiypodia darann, 360 

,, nnradoides, 360 
Amorpbophallns campannlatns, 107 

lyratna, 107 
AmpeLi& 223, 286, 233 

,, belliana, 226 
,, carinata, 226 
,, gaimardii, 226 
,, iogens, 226 
,, jnponica, 226 

Imvigata, 226 :: lepta, 223, 232,233, 254,265 
,, limicola, 226 
,, m a a m p h a l a ,  226 
,, pelagica, 226 

tenoicornie, 226 
~rnpkncadea ,  223 
Amphipoda, 220,226 

,, tannioornia, 244 
Ampittia maro, 366 
Anahitherinm, 269 
Anomalms,  259 
Anonyx, 222,223 

,, a m a m ,  820,854 
r ,  t~phlops,  223 

Anoplophrya, 381, S81,883 
,, doaomat ia ,  381, 383 
,, mytili, 381 
,, nodnlnta, 388 

Antigonns angulata, 868 
,, potiphera, 368 

Aphnatu nipcrlicns, 281, 282, 883 
,, mkma, 281, 282, 283, 293 
,, rnkmini, 282, 283, 293 
,, ~ a n i ,  282, 283, 293 

Aphmphora epnmaria, 337 
Appias hippoides, 362 

,, libythen, 368 
, vacsne, 862 

A m m ,  110 
Argynnis niphe, 364 
Ariatoma cnrvatnm, 108 

,, cuapidatnm, 108 
, speoiosnm, 108 
,, tortnosum, 108 

Aroidm, 106, 112 
Arum, 106, 109, 110, 111, 112, 114, 115, 

116, 117 
,, oampannlatnm, 107 
,, colocasia, 107 
;; oncnllat~m, 1 M  
,, curvatom, 108 
,, onspidatnm, 108 
,, divaricntnm, 108 
,, dracnncu1ns, 108 
,, flagelliforme, 108 
,, forniaatnm, 108 
,, gracile, I08 
,, indionm, 108 

f A oomplete Index to  the articles on Rhynchota published in this volume will 
be hued with the laet of the eerie6 in a eabeequent volume. 
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Arum Ivratnm. 107 
,, bonla tnm,  108, 100, 110, 111, 

118, 117 
,, margaretiferum, 108 
,, montans, I08 
,, odoram, 108 
,, orixenne, 108 
,, rapiforme, 108 
,, segainnm, 111, 114 
,, eessiliflornm, 108 
,, silvationm, 108 
,, 8pccioenm, 108 
,, sylvationm, 116 ,, t o r t n o m ,  108,116 
,, tnlobatnm, 110 
,, typhillnm, 110 

vivipamm, 109 
heiidinm, 898 

,, mles tnm,  808 
9 9  ,, var. do-bsrbeita, 

,, (Cyrtominm) falmtnm, ver. 
caryotidonm, 808 

,, (Polyetioham) soaleatam, 808 
9, 9, ,, var. lo- 

be% - 
3, ,, aarionktnm, var. 

omspitom, 808 
11 ,, ilioifolium, 508 
SD ,, Presoottianam, 

309 
,, ,, Thomnoni, 808 

Asploninm, 298 ,, altermum, 804 
,, ensiforme, 804 
,, fllix fcemina, ver. dentigem, 

806 

,I 9, retnae, 
snbv&. e l o ~  806 

,, fontannm, var. erignnm, 804 
,, heteroosrpnm, 295, 296 
, Hohenmkerianum, 296,206 
,, lminiatnm, var depanpe- 

rats, 804 
,, latiiolinm, ver. frondoea, 801 
,, longifolinm, 804 
,, nigripee, 298, 297 ,, oxyphyllnm, 295 
,, polypodioidm, 296 
a #  ,, fere typic% 

807 
,, tenaifoliam, 896, 296 
,, tenuifmne, 897,807 
,, tomntinm, 807 
,, triohomnnoe, 304 
,, nmbrosnm, 296 
,, nnilatorale par. ndnm, 304 

Lbpleniam variam, 806 
,, (Athyrinm) Atkineorti, rar. 

Andemmi, 8011 
DD ,, Clarkei, 806 
PD ,, 6 . b  fcemina, osr. 

dentigera, 806 
#D o ====v~m,- 
,D D, mu. 

Atd-ni, 806 
,s ,, *pea,m 
DD 

DD ,, ,* f;eotmatnm* ohimperi, S(Xi 
DD ,, tennifrons, 896, 

806 
,D ,, Thelypteroidem, 

306 
,, (Dipladam) Japonioam, 807 
DS ,, latifolinm, rsr. 

polymorphq 
s t  ,, mnlticcradstam, 

808 
s, ,, P O ~ ~ ~ ~ S ,  

torrentinm, 801 
~ a t i & ~ t e m B  ~tei'lifet, 866 

snbfasoiatns, a66 
~ ~ ~ ' ~ a a s n t e ,  Iwa 
Athyma camq W7 

,, inarina, 854 
,, mahema, 364 
,, porius, 854 
,, range, 854 
,, rufula, 277 

eelenophora, 864 
At&& 806 
Athydnm A t h n i ,  var. bdenon i ,  IKM 

,, Clarkei, 806 ,, filix fceminq %96 
,, ,, ,, -.den- MW 
,, ,, ,, ,, PO~YV- XJS 
,, = c r 0 - P a m ,  806 
I D  ,, var.Atlinroni, 

806 

:: 3 E n ? 2 9 8 , m  
,, Sohimperi, 298, 806 
,, tennifmm, 296, 806 

Thelypteroides, 906 
Aty{&, eor ,, anetrinaa, 846 ,, binpinowe, 2-46 

,, oepeds ,  246 ,, oarinatne, BS6 
,, oomen,aL9,W 
,, oompr-w, 24q ,, mrallinne, 246 
,, orennlntna, 246 
,, flssicnnda, 246 
,, gibbosna, 246 
,, huxloyanns, 2-46 
,, inermis, 2M 



Atylne simplex, 246 
,, spinnlioanda, W6 
,, mmmerdamii,  S46 
,, villoeua, 246 
9 dgaria 246 

baa oremeri, 867 
nbaldne, 867 

B& exolamationis, 864 
Baraone septentrionie, 866 

enbditne, 865 
~el . 'Lte l lne  commanis, B, 878 

r, PSOiaOus, 264 
Baringtonia raoemosa, 880 
Baapa melampw, 869 
Belenoia snriginea, 363 

r, 10-3 868 
mesentina, 868 

~ i &  -a, 566 
Bindahara mgriva, 860 
Botrychinm, 298 

,, danoitolinm, 816 
,, lanark, 816 
,, Virginiannm, var. 

ginosq 816 
Bovidm, 869 

*Bnrchyplatye carolinto, 341 
niger, 343 

~ ~ b l d , '  276 
I, O O ~ ,  276 
,, ilithyia, 276, 86s 
9, eimplex, 876 

Cadngs nilgirieneis, 347 
Cmlops frithii, 871 

*Callitatti. n5nie, 886 
,, melanoohra, 886 

products, 886 
~ a l d k e ,  86% 

,, bimbnra, 862 
,, dam, 86% 
,, etridn, 368 
,, enohari~, 362 
,, pernotatne, 862 
,, paendemthe, 862 
,, p m e ,  862 

Cdysisme blaaina, 348 
,, indiatane, 848 
,, jmtiua, 948 
,, minens, 848 
3, pewus ,  848 
,, snbfaaoiata, 848 
1, U h 8 4 8  

Caprells geometrioa, 251 
,, linearie, 261 
,, madraaana, 261, 268, 266 
,, palkii, 263, 266 

Caataline ananda, 867 
,, deoidea, 867 
,, ethion, 867 
,, hamatus, 867 
,, intemptus,  357 
,, rosimon, 357 

Castor, Z(i9 
Cntapceoilma elegane, 368 
Catoohrysopa ouojua, 888 

,, haplina, 868 
,, paws, 868 

etrabo, 868 
catop<aga N e n g  SIB 

,, lankspare, 868 
,, neombo, 868 
,, panlina, 868 

4 , 8 6 8  
~ o h $ i l i s  crrtilla, 361 

8 ,  h e ,  861 
,, gnomp. 861 
,, ilea,861 
I ,  p y r ~ ~ t h e ,  861 

*Ceneatra athis, 841 
,, aurora, 341 
,, oimnlata, 841 
,, matotina, 841 

Cewpie  dorsslis, 884 
octopanotata, 834 

~e&idse, 869 
Corynia, 840, 841 

h ido la ,  840 
~etzomia mahratta, 862 
Chnpra agna, 866 

,, mathiaa, 866 
,, promineno, 866 

Charaxes athamse, 366 
,, fabine, 866 
,, imna, 866 
,, p p h o n ,  365 
, esmatha, 366 

eerendiba, 865 
ah-a, 275 
Charmus, 276 

*Charus dakshn, 363 
helenns, 364 

~ h h ~ ~ l t h e e .  298. 900. 308 

,, aukp i ,  801 
,, Dnlhouaim, 296, 297, 800, 

, 902 
,, farinom, 296, 897, 800 
$1 ,, var. anoep, 301 
91  ,, ,, grima, 902 
SI  ,, ,, eubdimorpbe, 

808 
Is ,, ,, typioa, 801 ,, &sea, 302 
,, mfa, 296, 29G 
,, anbvilloeq 300, 308 

Cheritra jaffra, 860 
Chiladea laine, 866 

,, varunana, 866 
Chilaan cly tin, 863 

,, diiimilis, 868 
,, drnvidnrum, 363 

Bhonspes beujumiui, 365 



Cllunapcu gomnta, 3G6 
Cl~rysocoris m e t ~ e l l u s ,  344 

+ ,, nilgirienaia, 34S 
simplex, 349 

cirrhhhnnr relata, 863 
,, swinhoei, 853 
,, thais, 363 

Cmlops frithii, 263, 271 
Coladenia, 292 

,, b u s  368 
,, hamiltonii, 291, 293 
,, indrani, 368 
,, tissn, 292, 368 

Coliaa nilagiriensie, 362 
Colocasia, 118 

,, antiqaomm, 107 
*Cornpastas minor, 344 
+Conoholestea, 237 

,, dentalii, 288, 26-4 
+Coptosoma brnnneo, 342 

,, minima, S08 
nazirce, 348 

~oro;hiidae, 237 
Corophiides, 287 
Corophiom, 237 
Cosmoscerts deoisa, 335, 888 

,, grwni, 834 ,, lnrida, 336 
,, minor, 336 
,, nigra, 335 
,, nigrofaaciata, 383 
,, octopanctata, 834 
,, aikkimeneis, 335 
,, taprobanensis, 898 
,, nndata, 833,335 
,r ,, var. d n i s ,  393,834 
,, ,, ,, tripanctata, 

853,834 
Craatia oore, 348 
Cricetns, 259 
Cryptogramme, 298 

9, orispa, 803 
Cnpha erymanthis, 362 
Cnpitha p u m a ,  366 
Caretis thetys, 356 
Cyaniris akaaa, 856 

,, albidisca, 866 
,, lavendnlaria, 866 
,, liiacea, var. 856 
,, limbatns, 356 
,, pnapa, 366 . 

Cynonycteris, 260 
,, amplexoandata, 271 

Cynoptems marginatan, 271 
Cynthia saloma, 352 
Cyreatia thyodamaa, 865 
Cyrtomiam faloatnm, var. caryotideam, 

309 
Oystopteris fragilis, 296, 296 
Dalchinia tewdon, 864 

,, thormodnea, 364 

Da~allis,  298 
,, pnlchra vnr. peendocystopteris, 

299 
,, (Leacostegis) i m m e m  298 
9 ,  ,, palchnr, 
,, (Stenoloma) ohinensis, 299 

Deliaa encharis, 363 
Dentalinm lacteam, 237 
den do^ epijarbas, 359 

varnna, 28L 
~ i c i s o n i a ,  298 

,, eoabra, 298 
Dipladnm, 296, 301 

,, Japonicnm, 807 
,, latifoliam ~ a r .  polporpb~,  

307 
,, mnlticcmdntnm, 308 
,, polypodioides, 307 
,, torrentinm, 307 

Disoophora lepida, 361 
Drynaria rivale, 318 
Echinodiscns, 889 
Elephas, 259 

+Elah, 249 
,, indioa, 260,264 

Elymnies cendata, 361 
Elymniinre, 361 
Eqnns, 259 
Ergolis ariadue, 362 

,, merione, 352 
,, taprobana, 352 

Eucalyptan, 337 
*Enpetanma, 266, 257, 259, Z60 

,, cinerean, 258 
Eaplmina, 348 
Enplminm, 347, 848, 369 
Enripas oonsimilis, 362 
Enthalia dims, 278 

,, appiadea, 278 
,, evelina, 364 
,, garnda, 354 
,, jahna 278 
,, lepiden, 354 
,, Iabentiaa, 354 

Everes parrhasina, 357 
Evotomys, 260 
Flnta albata, 340 
Falgora ampleetens, 338 

,, andnmanensia, 336 
,, connoctena, 380 

Qaleopitheci, 257 
Gammaridre, 227 
Gammarns flaviatilis, 220 
Gnngara t,hyrsis, 365 
Gnnorie ~licirin, 362 
Oomalia nlbofnsciata, 367 
Goniophlebinm ammnnm, 312 

I) Inchnopus, 812 
3 1  microrhizoms, 318 

Qoniopteris maltilineatom, 312 
Gymnogramme, 298 



Gymnogramme anrita, 314 
~9 tolla, 295 
11 (Leptogramme) anrita, 

var. Levingii, 314 
9 ,  (Selli@ea) involota, 314 
IS (Syngramme) fraxinea, 

314 
8 ,, vestita, 

314 
Halp  betnria, 366 
,, cerata, 367 
,, ceylonica, 366 
,, honorei, 367 
,, sitela, 366 

Haplodon, 259 
Hnploops, 223 
Harimala bnddha, 864 

crino, 364 
Har&ocephelna oyclotis, 272 

,I  harpyia, 272 
I I  l encop te r ,  269 

Hebomoia glancippe, 362 
Heaperia cephala, 289 

,, cephaloides, 288, 269, 293 
ornnta, 293 

~ d b r i i d m ,  288, 364 
Hestia malabarim, 347 

'Eidari bhawani, 291, 293 
,, iravu, 291 
,, stnudingen, 291 
,, sybirita, 291 

Hippoaideroe amboinensis, 262, 281 
,, armiger, 271 
,, bicolor, 262 
,, oinereas, 271 
,, mnrinns, 271 

speoris,27l 
~ i ~ p o ~ d e r u s ,  260, 262 

,, amboinensis, 262, 263 
,, armiger, 271 
,, bicolor, 263, 271 
,, diademg 263 
,, folvns, 263 

speorie, 271 
HO-, 858 

,, albimacula, 283, 284, 298 
onyx, 358 ' rang 283,284,293 

viola, 284, 358 
~ & i n a  aassida, 362 

, phryne, 362 
,, rembn, 363 
,, senxippe, 362 

Hyarotis atratos, 367 
Hypanis polinice, 275 

,, simplex, 275 
Hyperia, W9 
Bypolimnaa bolina, 364 

,, mieippoe, 354 
Hypolyaena etolns, 360 

,, nilgiricn, 360 

Hypoecritia narendrn, 368 
Hyatrioomorpha, 257 
Idmais, 362 

,, amata, 362 
,, tripuncta, 362 

Iliadea polymnestor, 364 
Iraota timoleon, 359 
Iemene helirins, 365 
Isohinon modeata, 367 

,, nilgiriana, 367 
,, vindhiana, 367 

Ixiaa agniverna, 362 
,, annbala, 361 
,, dharmselm, 361 
,, meridionrtiis, 361 
,, pyrenassa, 361 
,, pyrene, 861 

Jamides bochna, 357 
Jnnouh almana, 852 

,, aaterie,~36!2 
,, atlites, 352 
,, hierta, 352 
,, lemoniae, 352 

orithyia, 368 
~ a g a n d g  274 

,, khaaiana, 878 
malnaridn, 278 

~ a l l ; k a  wardi, 355 
Kerivonla hardwickii, 270 

,, pallidn, 278 
,, papilloea, 270, 278 
,, piota, 272 

Kmyera, 2-48 
Laertiw pammon, 863 
Lampides mlianna, 358 

,, alexis, 358 
elpia, 358 

e an he, 852 
Laeinrne penraoni, 272 
Laatma Boryannm, 811 

,, orenatam, 311 
,, filix mas, var. margineta, 509 
,, ,, ,, ,, normalis, 309 
,, prolixnm, 309 
,, remotnm, 310 

Lemoniidm, 355 
Leptogramme anrita, var. Levingii, 314 
Leptosia xiphia, 361 
Lethe drypetis, 348 

,, enropa, 348 
,, neelgherriensis, 349 
,, todnra, 348, 349 

Lenwetegia immeraa, 298 
,, pulchra, 299 

Libythminm. 355 
Libythea lepita, 355 

,, myrrha, 355 
,, rama, 355 

Limenitin antonia, 276 
,, armandia, 276 

Limnnine, 347 



Limnaa aloippoidee, 847 
,, aloippue, 31% 
,, ohrysippns, 347,864 
,, dorippne, 954 

bxura  atymnna, 860 
I, e a r y a , W  

Ly08)0,249 
Lycteidm, 249 
Lyasnesthee lyarenina,L867 
I,ymnidso, 278, 856 
Lycmopsia, 249 
Maohmrota, 836 

,, guttigem, 856 
pugionat., 836 

nrmtd;lon, 269 
hr ntapa aria, 366 
?Iegaderma, 264 

,, l m e 6 4 , W l  
,, epmms, !%% 
,, spectrum, 271 

Megisba thwaitesi, 356 
'hIelanith adea ta ,  351 

,, WW% 353 ,, bela, 350 
, iemene, 273, 361 
,, leds, 273, 861 
,, tambra, 860 
,, zitonens, 361 

lIenelaidoe ariatoloahim, 868 
,, hector, 868 
,, pandianrr, 868 

"Meseene barmanioa, 340 
,, pnlverosrr, 540 ' ,, sinnnta, 389 

~liorodeutopue anomalns, 886 
18 anatmlis, 886 
9 )  ohelifer, 836 
89 grandimanns, 236 
O gryllotalpa, 235 
#I  longipee, 236 
P Y  maoronyx, 236 

0 
9, maonlatne, ZS6 
9s megnm, 231, 864 
o mortoni, 286 
PV tennipes, 235 
1, tennis, 286 
$8  versionlatun, 886 

websterii, 236 
~indn;, 341 
Miniopterie sohreiberai, 870, 272 
3lodnsa prooris, 364 
nIonoonlodes, 248 

,, oarinatun, 287 
,, demiseus, 287 
,, megupleon, 286, B64 
,, stimpsonii, 237 

.Illononyx indioas, 346 
Bi orphinm, 361 
Slucnna pruriene, 116 
17 arinn formosa, 272 

,, suillurc, 272 

Myooleeie, 278, 274 
,, blaeine, 273, 349 
,, i n d i s h ,  848 
,, jostina, 948 
,, khaaieae, 273,274 
,, malaarida, 273,274 
,, mcmdate, 348 ,, mandose, 348 
,, minene, 848 
,, oanlns, 548 
,, peraene, 273 
,, subfasoiata, 848 
,, vissla, 848 
,, (Calyaisme) bleeim, 808 
38 ,, indistam, Si8 - 9, ,, joatina, 548 
9 9  ,, mine-, 848 
O ,, PerlWW! sa 
* #  ,, rnb fa~~~&+MB 
9,  ,, visals338 
9, (Niaeenga) junonia, 848 
9, (Or~otrimna) mandnta, 348 
SB ,, mandoaa,9PS ,, (Telinga) sdolphei, W 

(Vimpa) maxias, 338 
 yo&, 266,2711 

,, berdmowi, 269,270 
,, mnrinas, 272 
,, pallidiventrie, 269 
,, parvipes, 868, 267,87F4 ,, pipintrellna, 266 
,, theobaldi, 269,870, 27% 

Myrina orsolins, 287 
Naoadoba ardates, 868 

,, dana, 368 ,, hampnoni, 868 
,, maorophthalma, 868 
,, prominew, 857 

viola, 858 
Nt&ada oomidee, 848 
Nemeobiiaao, 365 
Nwpitheoops zalmom, 868 
Neotoma, 269 
Nepheronia oeyloniaa, 368 

,, fmterna, 868 
9, gs38,86Q 
,, pingma, 368 

valeria, 863 
Nephknm,  298 

,, barbigwarn, 896 898 
,, Brnnoniannm, 295,296 
,, a n n m ,  296,297,809 
,, ooohleatnm, 296,296 ,, elongaturn, 310 
,, filix maa, 810 
*a ,, ,, -. fib~i~h3B, 909 
99 9 ,  ,, ,. msrgi-ta, 310 
,, ,, ,, ,, normalis, S, 

309,310 
3, ,, ,, ,, ptentiasima, 

m 



Index. 

Nephrodium filk  ma^ ver. Sohimperi- 
ana, 809 

,, gmoileeoens, 896,296 
,, marginsh, 310 ,, paresitioum, 321 
,, pennigeram, ver. multi- 

lineata, 311 
,, P~L-, 891 ,, remotum, 810 
,, rigidnm,296,809 
11 ,, var. marginate, 

YO9 
,, setigernm, 295, 296 
,, spamum, 295 
,, thelypteris, 896 
,, (Laatrea) Boryannm, 811 
PI ,, orenatam, 811 
1, ,, Blix mas, var. 

marginate, St89 
1, ,, filix mas, vm. 

normalis, 509 
#I ,, prolixam, 809 

remotam, 310 
~ e ~ t i ' a n t o n h ,  27% 

,, astola, 868 
,, eurymene, 863 
,, hordonia, 368 
,, jnmbah, 868 
,, uleara, 363 
,, b m m ~ a ,  868 
,, nena 276,298 
,, nandinq 353 
,, narayana, 276 
,, ophiana, 363 
,, ,, var. nilgirioa, 868 
,, ~ l a g i o ~ e ,  352 ,, ewinhoei, 363 
,, thisbe, 276 
,, varmona, 855 

viraja, 862 
~ i i & r n ,  360 

,, amanta~,  361 
oenhnrae, 361 

~ i ~ ~ o b o l a s ,  818 
I, fiswm, 318 

Niasenge junonia, 848 
Noctulinia nootula, 278 
Hotholcsnq 298 

marantaj, 814 
~ ~ & & j a e  atratne, 273 

,, canne, 878 
,, castenem, 273 
,, heathii, 278 
,, lnteus, 27% 
,, nivimlne, 288,218 
,, ornatus, 278 
,, temmincki, 268, 272 

Nyctinomna plioatns, 2fl 
Nyctophilns, 264, M6 

,, geoffroyi, 2Rk, 265, 272 
,, timoriensis, 2GI, 272 

Nymphalidm, 373, 847 
Nymphalinm, 274, 362 
(Edioerae, 24S ,, ceqnimanne, 246 

plllioiformie, a, 264 
0 1 ~ ,  898 

,, Walliohii, 811 
Onyohiam, 898 

, , Japonioam, 803 
,I ,, var. multieeota, 

808 
Opalinidm, 881 
Ophiogloesnm, e98 

vnlgatum, 316 
Opie, &a, 223 
Ornithoptern minoe, 368 
Orpheides enthonine, 868 
Chaotrimna mandata, 348 

mandoee, 348 
&m&da, 298 

,, Claytonisna, 809,314 
,, regalia, 316 

Oxyoephslida, %49 
Pademma kollari, 848 
PBdnons, 866 

,, b, 866 
,, fib* ,, mmso~des, 366 

peeadomseea, 368 
* p a p ~ o  daksa, 368 

,, demolion, 288 
,, helenna, 288, 864 
,, ilithyia, 276 
,, Liomedon, 864 
,, noblei, 287, 288, 898 
11 P ~ I  36-4 

,I ,, diesmilis, 368 
dravidarum, 868 :: (~dhinb) bredon, 864 

thermodasa, 804 :: (H&) baddhs, 364 

19 ,, heotor, 363 
11 ,, pnndiana, 363 ,, (Omithoptera) minos, 363 
,, (Orpheides) erithonins, 863 
,, (Pathyma) nomine, 864 
,, (Zetides) agamemnon, 864 

doson, 864 
~e;gionidao:) 287,861 
Papilioni~m, 287, 388 
Parelyma, 249 
Porantioa %lea, 347 

I Parata aloxi~, 366 



Parata chromns, 365 
Parnara bada, 365 

,, bevani, 366 
,, knmara, 365 
,, namoa, 866 
,, toona, 865 
,, nma, 292, 298 

Perthenos virena, 854 
Pathyea nomine, 364 
Phegopterie anricnlatnm, 811 

,, diatans, 811 
,, dryopteris, 819 

ernbenoens, 811 
phroinia, 841 
Phyllorhina, 260 

,, armigera, 271 
Phymatodee clathratnm, 318 

,, ebenipes, 314 
,, haatatnm, 818 
,, lineare, 812, 318 
,, malaoodon, 814 
,, membranwenm, 818 
,, eimplex, 318 
,, Rtewartii, 814 

Pierim, 861 
Piebia aquilina, 808 
Pipistmllns lepidns, 267 
Platyacelidm, 249 
Plecotns anritna, 272 
Pleaionenre agni, 290 

,, alyeos, 368 
,, ambareeea, 867 

rn ,, basiflava, 290, 293, 868 
I ,, fnsca, 867 ,, laxmi, 290, 298 

,, 16ncocera, 367 
,, nigricane, 867 

, ,, reatricta, 868 
,, spilothyms, 867 

Pleamonium mnrgaretifemm, 108 
*Polydictya afflnia. 339 
Polyommatns bmticns, 858 
Polypodinm, 298 ,, adnamens, 295 

,, appendicalatnm, 298, 296 
,, clathrstnm, 297 ,, fissnm, 295 ,, hiemiontidenm, 295, 296 
,, jaglandifolinm, 296 
,, linesre, 297,813 
,, propinqnnm, 295 
,, pnnctatnm, 295 
,, rivale, 295 
,, eimplex, 297 
,, (Drynaria) r i d e ,  818 [a12 
,, (Qoniophlebinm) ammnnm, 
9, ,, lachnopns, 312 
1% ,, miororhizoma, 

312 
,, (Goniopteris) mnltilinoa- 

tum, 318 

Polypodium (Niphobolus) fiesum, 318 
,, (Phegopteie) awicnlatnm, 

311 
19 ,, dintans, 311 
3, ,, drpoph*8ls 

ernbe~~~ns,311 :: (~hy&todea) clathratum, 
313 

2, ,, ebeniptm, 314 
19 ,, hnstetnm, 313 
9s ,, lineare, 312 
1, ,, malecodon, 314 
$8 ,, membranaoenm, 

31 3 
19 ,, aim~lex, 813 
9, ,, Stewartii, 314 

Polystiohnm eaaleatom, 808 
ss ,, var. 10- so8 
,, anrionlatnm, nu: -pi- 

tom, 908 
,, ilicifolinm, 808 
,, Prescottianum, 809 
,, Thomsoni, 306 

Poritia pharyge, 281 
Prntaps cleobia, 360 
P m i s  iphita, 858 
Pronoidm, 249 
Pseadoly-, 2-49 
Pteria, 298 
,, Cretice, 803 
,, excelea, 303 
,, longifolia, 303 
,, longipinnnla, 295, 296 
,, qnadri-anritrr, 803 

(Pieaita) aqnilina, 303 
~ J m m ~ e ,  256,267,268 

,, oral, 256 
Ptempm edwardai, 271 

,, leschenanltii, 271 
,, medina, 271 

Pyrameie cardni, 354 
,, indioa, 354 

Pyrgna galba, 367 
Pyrope javanemia, 339 
,, nobilis, 339 

eervillei, 389 
e B e ) h  bnxaria, 285,298 

,, distorts, 369 
,, laznlina, 359 
,, nissa, 286 
,, orseis, 284 
,, roaacea, 285, 293 
,, schistacea, 285, 359 
,, sphinx, 284 
,, tare. 284, 298 

Fhphidophora, 110 
Rathinda amor, 359 
Remelma gajna, 286 
Remnsatia vivipare, 109 
Bhinolophns, 262 

,, affinie, 261, 2G2, 203,271 



Rhinolophns oinerasoens, 261 
,, . ferrnm-eqninnm, 263, 271 
,, fulvidns, 261 
,, garoenais, 262 
,, hipposideras, 263 
,, lepidne, 261, 262 
,, lnctns, 271 
,, macrotis, 283, 271 
,, minor, 261, 282, 263, 271 
,, mitratns, 271 
,, pearaoni, 263, 271 
,, perniger, 271 
,, peterai, 261 
,, rammanika, 261 
,, ronxi, 261, 262, 271 
,, rnbidne, 261 
,, snbbadins, 261, 262, 271 
,, tragstns, 263, 271 

Bhinopoma hardwickii, 271 
,, microphyllnm, 271 

Bicania obscnra, 841 
Bohana camiba, 352 
Salatnra genntia, 347 
Sarangeen albicilia, 368 

, daaaham, 868 
*Sestrqpla affinie, 844 

nnignttata, 344 
Satads& canarioa, 880 
Satyridre, 273 
Satyrinm, 273,848 
Banromatnm sessiliftomm, 108 
Scinridae, 256, 257, 269 
Scinromorpha, 259 
Bcotophilns, 267, 268 

,, borbonicns, 268 
,, ceylonione, 265 
,, coromandelianns, 270, 272 
,, fnliginoena, 270,272 
,, g i w ,  268 
,, heathi, 270 
,, h h l i ,  267,268, 270, 272 
,, leachi, 267 
,, leisleri, 271 
,, lobatns, 279 
,, maderaapatanne, 266 
,, ornatns, 268, 272 
,, peohyomna, 271 
,, serotinus, 271 
,, temmincki, 268, 270, 272 

Sellimea involnta, 314 
serpolm, 337 
Simorhynchns, 249 
Sithon indm, 358 
tipelgia epins, 356 
Spindaaiu nbnormis, 359 

,, concana, 359 
,, elima, 359 
,, laznlerin, 359 
,, trifurcrrta, 359 
,, vnlwnns, 359 

Stenoloma chineneia, 299 

53 

Snastns aditns, 366 
,, gremine, 365 

enbgrieene, 366 
S ~ n d r a  todare, 360 
Symphsedre -is, 354 
Synantheris silvntica, 108 
syngramme fraxinea, 814 

,, vestita, 314 
Synotna darjelinensis, 265, 272 

,, darjelingenais, 272 
Tagiadea atticns, 867 

,, obscnrns, 867 
'Tnjnria donatana, 287, 293 . 

,, istroidea, 286, 293 
,, longinns, 360 
,, melaat ipa ,  360 

Talioada nysem, 358 
Tapena thwaitesi, 868 
Taphozona longimanna, 271 

,, melanopogon, 271 
,, sac001mmus, 271 
,, eeccolaimns, 271 

Taractrocera coramaa, 366 
,, masvins, 866 

Tamcns callinera, 357 
,, nara, 357 
,, plinins, 357 

Telohinia violas, 352 
Telioota bambnaas, 366 
Telioga adolphei, 348 
Terias msiope, 361 
,, drone, 361 
,, exoavata, 361 
,, hecabe, 361 
,, heoabeoides, 361 
,, Iasta, 861 
,, lybthee, 861 
,, pnrrea, 361 
,, rams, 861 
,, rubella, 361 
,, ailhetana, 861 
,, swinhoei, 361 
,, uniformis, 361 
,, venata, 361 

Themnohttix bipnnctata, 338 
nigro-piota, 838 

~ h a m g i s ,  249 
Thnnaos indietinota, 366 
Tirnmala limniace, 347 

,, septentrionis, 347 
Trichomanes, 298 

,, anrimlatnm, 295, 296 
,, bipnnotatnm, 298 

Typhonium cnspidntnm, 108 
,, divaricatnm, 108 
,, gracile, 108 
,, trilobatnm, 108 

Udnspe~ tolns, 368 
Urothoii elegans, 2-46 

1 ,, rnbra, rnber, 255 



Vadebra lankana, 869 
Vaneasa canace, 556 

haronica, 366 
v d k r t i l i o ,  266, 267, 870 

,, edvenme, 270, 278 
,, blythii, 272 
,, caliginowa, 272 
,, coromandelicne, 267 
,, da rjilingensie, 272 
,, dobsoni, 270 
,, formosns, 270,278 
,, fnliginoee, 270 
,, basselti, 269 
,, longipee, 269, 272 
,, megalopus, 269 
,, montivagns, 870 
,, mnriwle, 272 
, mnrinns, 272 
,, myatminne, 270, 278 
,, nepalensis, 267 
,, pallidiventris, 267 
,, siligomneis, 272 
, temmincki, 267, 268 

Vespertilion de Commandel, 267 
Tosperngo, 267 

,, abramns, 266, 270, 272 
,, atratne, 272 
,, bechsteini, 266 
,, ceylonicna, 265 
,, imbricatna, 266 
,, indicna, 265, 24% 
,, knhli, 267, 278 
,, leieleri, 271 
,, leucotis, 267 

madersepatanm, B36 
,, manrns, 266 
,, micmpna, 266 
,, mordax, 266 
,, mnrinna, 266 
,, nasntns, 266 
,, nattereri, 266 
,, nepalenais, 887 
,, nwtala, 266,278 

Vesperago pallidiventris, 267 
,, pipistrellns, 268, 281, 270, 

272 
,, eavii, 266 
,, serotinm, 811 

Vimhola  i~wra t e s ,  369 
,I  359 

Virapta amxias, 348 
Weetwoodilla, 248 
Woodnin, 298 

elongate, 296 
wo;;dwardie, 298 

radicans, 804 
~an t lk rpy ia ,  260 

amplexicandata, Zn 
ypthi&a baldns, 849 

,, oeylonica, 369 
,, chenni, 350 
,, hnebneri, 350 
,, mahratta, a50 
,, marshallii, 349 
,, aingnla, 360 
; striate, 349 
,, tabella, 350 
,, thore, 350 
,, ypthimoides, 850 

*Zarona jeaoda, 280,293 
*Zephyms dohertii, 278,%'9,29S 

,, icann, 279 
Zesina ohrysomallaa, 859 
Zetidea agsmemnon, 864 

,, doeon, 
Z i p t e a  &tie, 350 
Zizera indica, 857 

,, maha, 357 
,, ossa, 357 
,, pntli, 356 
11 PYg-,m 
,, -wr% 357 

Zizyphna, 336 
Zophoeeee endemni  274 

,, baladeva, 275 
I, ramadeve, 274 203 




