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I.—Notes on Indian Bovsenmora : Herernorrera, No. 3.

Iy E. T. Arkmssox, B. A,
[Received, 25tk Joly :—Read, Angost 3id, 1887.]
Family Pexratominz (conlinund).

Genns Davrana (conlinued).
137, Danraba reorsoonata, Westwood.

Penltatoma 3-rzzulate, Westee,, Hopo, Cat. Het. i, p. 41 (1857).

Dalpada angulicollis, Ellenr., N:tl.'l'!';:ls. Nod. Ind. p. 142, 1, 9 (18062) : Walker,
Cat. Het. i, p. 221 (1867). * .

Dalpada trigitiata, Voll., Versl. Ak, Amest. Nat. {2) ii, p. 179 {IHEH].

Dalpade {rimacenlafa, Dallas, List Hem. i, p. 184 (1851) ; Walker, 1. e. P 219
(1867) : Btal, En. Qem. y. p. -4 (1870). o

L]

Piceous, punctured ; o slemder line on sides of pronotnm, and a dorsal
line with two large spots ab basal angles of sentellum and its apex,
whitish, posterior angles of pronotum prominulons, sobacube: antennm
pale : body beneath luteous, sides broadly piceous (Westw,). Long, 11}
mill,

Reporied from Philippines, Java, Borneo, Assam (mihi).

138, Darraps pountrers, Walker,
Dalpada bulbifera, Walker, Cat. Het. §, p. 223 (1867),

Testaceous, nearly fusiform, thickly and somewhat roughly pune-

tured ; punclures brown ; beyeath luteows, with a black stripe on each
1
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2 E. T. Atkingon—DNofes on Tndian Rhiynchola. [No. 1,

F-'i|,|{' . ]u-u_-.[J.;n||_'|_'|'-'|:|_|'_-;_', s |l;|l'|l_'|' ns the I:I'UL'H:-:' mn, 'u'."i':|| [H!'l,'l_' :ii'l‘q,"_:_;l,ﬂ:n' Lilack
stripes, of which tMe median is Turkl;d botween the oyes; tylus extending
o little En!_x'ml?l the jyga; eyes very promivent; rostrum with a black
iip, extending rather bevoud the lasl coxm: antennm piceouns, slender,
el more than hall the length B the body, ficst joint notb extending
bgatligsfronl ; 2.3 joints with testacemas tips; second a little longer
than the third; fourth mueh longer than the thied? and than the fifth,
which is testaceous at the base : pronotum, scatellum and hemelytea parcly
nnd shightly clonded with brown ; pronotum with a transverse impression,
in front of which theve ave four bluck spots; ]m.ﬂ.ir:'im' angles black,
smooth, shining, globose: scutellom attennated towards the base:
pectns with a black patch on each side containing three testaceous
spots : fbdomen beneath with a furrow which extends to the posterior
margin of the fonrth segment, with a piceous apical patch, and with
two black stripes which include testaceous lateral spots: legs long,
getulose, femora black-speckled, tibim piceous towards the tips : meim-
brane cinerecns, with broad brown streaks belween the veins. Noe-
rower than D. nodifera, Walker, with which it agrees in the struclure
of the posterior angles of the pronotum (1Falter). Loung body, 15
mill.
Reported from N. India.

139. DAnrApA BREVITITTA, Walker.
Dalpada brevivitta, Walker, Cat. Het. i, p- 224 (1887).

Dingy lurid, elliptieal, ;niilhtf]_}' punctured ; punctoves black,
which hue hfre and there forms patches; benenth dull tawny : head o
litile shorter than the pronotnm; tylo# nob extending beyond the juga ;
eyes yery prominent: rostrum very, slender, extending o little beyond
the Lind border of the first abdeminal segment : antennm vory slender,
much shorter than the body; first joint not extending to the front of
the lead, fuoM half the length of the secoyd, which iga little shovter
than the third ; fonrthand fifth black, n 1F®e longer than the third ; fifth
ghorter than the fourth : pronotum with the usnal transverse impression,
between which and the posterior margin is a broad luvid stripe ; posterior
angles slightly acute, not prominent : sen tellum not extending heyond the
posterior angles of the corium : legs rather long and slender: tarsi and
tips of the femora and of the tibim black : hemelytra with two blackish
patches ; membrane cinereons, with a brond brown streak and an in-
complete brown border. Like D. fecte, Walker, in straeturs, but is
much darker beneath, and the sides of the pronotom arve serrated ante-
riorly (Walker). Long, 13 mall. g

Reported from Cachar (Assam}). K
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1885.] E. T. Atkinson—Nules on Tudien Rlivnchota, 3

s 140. Danpapa TECTA, Walker. .

. ]
Dalpadn tecte, Wnlker, Cat. Het. 1, pe 224 (18067), -

Palo testaceons, L'Hi]!i]-l‘:'ﬂ],umlrful}', and thickl® punetured; punctures
mwneons, beneath luteons @ head very Jittle shorter than the pronotum ;
tylus hardly extending beyond the juga, a thinly punctured space on the
hind border : eyes gather prominent; rostrum black towards the tip,
extending n little beyond the fove border of the third abdominal
segment : antennme luteons, slender, black-speckled, first joint not ex-
tending to the front of the head ; second shorter than the third : pronotnm
with o smooth longitudinal line, which is dilated on the transverse im-
pression ; hind angles obtuse, prominent : seutellum extending mther
beyond the angle of the corium, with a smooth interrupted lonpdtudinal
ling which is dilated on the fore borders at the tip: pectus and under-
side of abdomen thinly and minutely punctuved on each side pune-
tures black: legs slender, black speckled: hemelytra with a short
black stripe om the disc: membrane brown. Shgrier than I, afiinis,
Dallas, and the posterior angles of the pronotum are neither convex nor
smooth. Long, body, 13 mill.

Reported from Silhat.

141. Dareapa coxrusa, Distant.

Dalpada eonfuss, Distaur, Trans. Enb. Soe, p. 121 {1570): Scien. Res. 2nd
Yarkand Mi=s p. 3, f. 1, {1879).

Luteous, thickly covered with geeen®punctures : head emarginate in
frout, with the sides veflexed nnd some small indistMiet ochreons
markings at the base : antennme pitchy, each joint luteons at the base,
the basal and apical joints smallgst, second shorter than third, -4 sab-
equal: rostrom just passing beyond the posterior coxm, with the tip
pitehy : pronotum somewhat transversely ribbous at the base, in a line
with the laternkangles, aftgr which it is abruptly deflexed townrds the
head ; the lateral angles, pros#nent, subocute ; lateral marging denticn-
lated for about half their length from the apex; the punetnation is very
dense along the lateral margins and at the pronotal angles : seutellum
somewhat gibhous at the base, deflexed towards the apex, where it is
more sparingly punctured: coriom with a faing impunetate longitudinal
line on the dise, extending from the base to about two-thirds its lewgth,
rather widened at the apex: membrane extending beyond the apex of
the abdemen, pale fuscous, with the veins dark brown for half the
length from the base, followed hy a row of four brown spotsand a
marginal row of six spots of the same colonr, the two onter ones being
long and linear : underside t:f body luteons, with the pectoral and abdo-



I|- E. T, Aikinson—Neles on Tudien Rhiynchota. [Ko. 1,

minal marggns broadly puncinred with green, sparingky on abdomen and
more densely on pr&tethinm; 18gs lnteous, thickly spotted with brown;
tarsi luteons, apical joint pitchy (Distant). Long &, M4, breadth of
angles of pronotum, G mill: long ¢ #215-16; breadth of angles of pro-

notum, 71 mill. .
Reported from Marree (Punjab). e
Add :— .

Dalpada apicifera, Waller, Cat. i, p. 222 (1867) from Hong-Kong :
much resembles D, oenlata, but the posterior angles of the pronotum
are not globose. Long, 164 mill,

Dalpada nodifera, Walker, 1. ¢. from Hong-Kong: posterior angles
of the pronotum are more globose than those of D. eenlata, and the first
tilie oo less dilated. Long, 143 mill, .

Bu.f_;.-udfz l;d?tSGIJ}'frlﬂ, -‘II'i;r.l'l.]..l.{iaI':I 1 Gy P 225. from Sj:n‘n' (]ist'ingui_q_h_
able from D. clavata by its larger size and the markings above and
beneaih. Loog, 16} mill.

Dalpada brevis, ®Walker, 1. . p. 226, from Hong-Eong : broader than
D teete. Long, 13% mill.

Dalpade cinctipes, Walker, 1. c. p. 229, from N. China : angles of

pronptum mueh less rounded than in D, pealate and the sentellum
narrower near the tip. Long, 163 mill.

Genns Aropirnos, Spinola.

Ess. p. 295 (1837): Dallas, List [em. p. 100 (1851) : inclades Apediphya, Am.
& Serv., Hist. Not. Ina, Hém. p. 108 (488} : Fieber, Enr, Hom. p. 337 (1861),

Elongate: head with the juga extending well beyond the tylus
and not uniting in front of it : rostrum® avising at a little distance From
the 1.1h1:'um and always before theandennm, the third joint somewhat
longer than the second, fourth only half of second: antennm longr,
secoud joint twice as long as the first, third one-fourth the length of
second, and feurth as long as second : laternd margiis of "head and abdo-
men unarmed : pronotum hexagonal ; wmifldle of ihe sides siunnte ; anie-
rior hall serrate, humeral angles prominent : scuiellam long, nnrrowed

behind the middle townrds the apex which is obtuse: mesostethinm
carinate,

142, Apopirmos AMTGDALL, Clermar,

Halys amygdali, Germar, Reise Dalm, p. 284, 6.0, f. 4 (1817).

Halwe hellenica, Lofeb., Mag. Zool, po 28, t. 24 (1850) : Herr. Sohaff, Wanz, Tns,
v, p. 67, t. 166, f, 512 (1833), snd wii, p. &9 (1644): Kalenati, Mel, Ent, iv, . 43
(1815). i
Ialue execnlple, Borm. Handlb, Ent. ii; p, 362 11535].
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1858.] E. T. Atkinson—Nofes o Tulian Rhynehotn. H

Apodiphya hellenice, Am. & Serv. Hist, Nat. Ins. [ém, p. 108 (1813)

Apodiphus hellenicus, Spinoln, Ess, p. 200 (1837) ; Dalles, List Hem. p. 100
{1861). ¥ -

Apodiphye amyedali, 1":i|:'|.1i'|.'", Enr. Hem. p. 337 (1861). = =

Apodiphus angdali, Muals, & ey, fun. France, p. 334 (1866) : Walker, Cat.
Hed. i, p. 292 (1867). .

Rusty ved, thickly ]'.nuuctul'mi black, piving it a marbled appear-
ance above ; below, the bleek points are mueh finer: connexivum with
four donble black lines: a line from Lhe tylus to the scutellum also
sides of peetus, lighter rasty ov yellow-ved., Long, 18-22 mill,

Reported from enstern sliores of Mediterrancan, Greece, Baghdad
(mihi), Assam.

Genus Errmesiva, Spinola.

Ess. p. 201 (1837} : Am. & Serv. Hist. Nat. Ins, Hém. p. 104 (1843) : Dallas,
List Hem. i, p. 153 {1851) : Walker, Cat. Hot. i, p. 215 (1867) : 8til, Ofvers. K. V.-A.
Firh, p. 810 (1837); En. Hem. v, p. 37, 46 (1576). .

Differs from Halys in having the first joint of the rostrum extend-
ing beyond the buceule and the veina of the membrane simple or some-
what furcate. The juga do not extend beyond the tylus, and are even
a little shorter than it : first and last tibie dilated.

143. Errmesiva ronio, Thunbers.

Cimer fulla, Thunb. Nov. Ins. Bpee. p. 43, t. 2, 1. 57 (1783).

Dimmer mucoreus, Fabr. Env. Syst, iv, p, 1171704,

Hualys mucorea, Fabr.,, Syst. Rhyng. p. 183 (1808); Wolff, lo.Cim. v, p. 185.
t. 18, £. 179 {1811); Barmeister, Hondb, Ent. ii (i), p. 363 (1835) ; Herr, Behidr,
Wanz, Ins. vii, p. GO [1844). s

Erthesing mucorea, Spinoly, Esse p. 201 (1837) 3 Am. & Sorv, Hist. Ngt. Ins,
Hem, p. 104 {1813),

Erthesina fulls, Dallas, List Ilem. i, - 183 (1851) : '[_,'I.,]p,_-, Proe. Ac. Plil. P
223 (1860)  Walkgr, Cat. Hot. i, p. 217 (1867); Stal, En. Hew.ev, p. 45 (1876) 5
Diistant, Pros. Ent. Soe. p. Ivii, []‘Bj-‘ﬂ: A ML NI (S 8. ), i, p. 45 (1678) ; Trons,
Ent. Soc. p. 4156 (1533). b

Antenne, black (apical joint yellow at the base) ; elypens porrect,
dentated, deep black, the margin and a median line, white: pronotum
crenated, scutellum and hemelytra black, punctured white wings
black, immacnlate : body olivaceous ; margin of abdomen varied black,
and aline before the margin formed of black dots: feot black, femora
beneath and tibim, annulated white: first pair of tibim compressly
membranons (. mucorens, Fabr.).

Head porrect, black, shining, impressly punetured; with a longi-

tadinal line and somewhat raised margins, pale; apex with a small,
L



G . T, Atkinson—Nutes on Tidion Bhynelota, [Wo. 1,

straight, ippressed lineon each side,” and before thempex a small tooth ;
a small oblique pote ling on bofh sides behind the fuscons eves ; beneath
blaclk, 'i.l!liu'i"::i!}' punctured, a broad, paleimpunetate streak on each
gite : rostram 4-jotuted, long, subpilsse, fuscons, pale at the base, lying
between two pale, nnidentate phates: antennw 3-joioted, Dblack, last
joint yellow ab the base: pronotum slmost lak, deeply impressly punc-
tured blaek ; dots and spots, the margin and o lodgitndinal line some-
what elevaicd, pale ; posterior angles somewhit acute: sentellom longer
than half the abdovmen, black, punciured like the pronotum but some of
the dots lavge, distinet, enllons, and with three larger whitish spots at
the bose : hemelytra obscurely fuscous, deeply impressly punctured, o
large, more distinet, pale spot on the dige; membrane black, striated,
ghining®; wings fuliginons: abdomen above fuseous, margin rounded,
prominulous, favescent, with four deep black ccellar spots on both sides ;
beneath couvex, greyish, shining, with o groove at the base for the
rostrum ; five black marginal spots on bolh sides; penultimate segment
spotted black : pecitis testaceons with black impressed dots and patches,
a fuscous speculum bebween the anterior and intermediate feet: auns
eniire : feet testaceous, mwuarmed ; femova with two lines and several
spois, black: first fibim dilated outwards at the apex, all the tibin
angulate, black ab base and apex, subpilose; last tibin compressed :
tarsi 3-jointed, testaceous, black al the apex, subpilose (Welff.). Long,
20-25 mill.

Reported from Java, Ceylon, Bombay, Bengal, China, Japan. The
Indian Museum has specimenss 'El'ﬂ.]n Cualentta (mihi), Sikkim, Assam,
Very varinble in size and depth of colonr and in having bucculw an-
terviorly rounded or angulate.

. 14+, Errmesiva car®Ta, Fabricius,

Cimex guttatis, Fabe,, Mant, Tns. i, p. 201 (1757); Ent. Syst. iv, p. 108 (1794),

Fidessa guttata, Fabr., Syst. Rhyng, p. 16 51 (1803).

Erihrsing _r.rir.-urn- gthl, Hem. Fabe, i, p, 23 I:'H-m:l En, Hem.'v, p. 45 (1876).

Head. oblong, greenish, with a durau[ ling and mavirin whitish -
pronotnmn p:lnctut'r.f{ EI{!"l.r'l.':Lif Rlnnﬂsa gmnmal] Hl}rlllkhd with numer-
ous white dots: scutelluom and hemelytea of the same colour as the
pronotom ; wings, blagk : margin of nbdomen varied green and white :
body beneath, flavescent, with greenish streaks and dots : first pair of
fomora above greenish, beneath flavescent: firsk tibim membranous,
black, with o white ring; lask femora yellow; last tibice, black with a
yellow ring (Falr.). Long 23-25 mill.

Reported from Siam, Ceylon, (mihi), Indin. Differs from B. fullo,
Thunb. in its larger size, colone alove, head broader anteriorly and
apex of seutellum pale yellow-whitish. =



1888.] E. T. Atkinson—Noles on Tudinn Rliynehota., T

185, Entupsixa acumixata, Pallas. .
A [
Erthesing acuminata, Dallas, List, i, IJ..]'.SH {1851) ; Walker, L‘nJ. Hot. i, - 217
(1867) ; Stal, En, Hom, v, p. 456%1587G). ~
-
d. Above greyish-testacoous, very thickly punctured with brown :
head pointed in front, with the lateral margins slightly toothed near the

: : . : ; ek
apex ; pitchy brown, with the lateral marging, and a median longitudi-

nal impunetate Iim: testaceons ; pronotam with the anterior portion
pitehy brown, more thickly punctured than the posterior, with a short
impunetate testaceous line continuons with that of the head : sentellum
move coarsely punclured thao the rest of the surface, the base with
three indistinet testaceous spots : membrane brownish, semitransparent :
margins of the abdomen variegated with black and yellow : bgdy he-
neath testaceous, sparvingly punctored with brown: abdomen with a
transverse black line on each of the sulures ; anal plate dark brown .
sternum black : legs festaceons; femora with numerous brown points,
and with a brown longitudinal streak on each sideg; tibine brownish at
the base and the apex; dilatation of the anterior tibim triangular;
tavsi with the fip of the apieal joint, and the elaws, brown : rostrum
testnceons, with the apical joint and the edges of tho groove in the
second and third, deep pitehy brown: antennm brown, with the two
apical joints pitchy, the base of the last joint orange (Dallas). Long,
21 mill.

Reported from N, Bengal.

Genus Hanvs, Fabricius, Dallns.

Fabr,, pt, Syst. Rhyng. p. 103 (1803): Am. & Scerv. Hist. L‘\?n'r. Tns. Tém.
p- 108 (1843} : Herr. Schaff. Wana. Iha. vii, p. 54 (1844): Dallas, List Hem. i, p.
153, 187 (1851): Walker, Ont. Hotei, g- 230 (1867): Stdl, Hem. Afrie. i, p. 80
(18G4) ; Ofvers. K. V.-A. Forh. p. 510 {1867) ; En, Hem. v, p. 45 (187G).

Head elongated, tapering in front ; tylus as long as, or longer than,
the juga; first joinf of rostwum not extending beyond the*bucenle : last
tibie simple, not dilated : apleal angles of sixth segment of abdomen
rounded at the apex: veins of membrane irregularly rammlose. In
Lrthestna, the last tibie are dilated ; in Dalpada, the head is rononded or
truncated at the apex with the sides more or less parallel,

146. Hanvs pexrtars, Fabricios,

Cimes dentatys, Fobe, Syat. Ent. p. 702 (1775) ; Spec. Tas, it, p. 346 (1781) ;
Mant, Tns. i, . 258 (1787); Ent. Byst. iv, P 96 (1704); Woltt, Ie. Cim. ii, p: 61,
L 6, [, 45 (1801 ): Stoll, Punnises, p 33 ¢, G, 1. 47 (1788),

Cimen sulgatis, Thunberg, Nov. Ing, ;q]w::t;. i, p. 43 {1754),

Halys serrigera, Westwood, Hope, Cat. Hem, §, p. 23 (1837).

-
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Hulya -=||:|‘|rl iz, Westwood, Hope, C nt! Hom, i, 23 (1587).

Huolys J: nfafa, Fgbr,, Byat. RKhrng. p. 180 (1803) ; Here, Schitlf. Wanz, Ins. vii,
p. GO, . 23, €820 (1848) 5 Dallas, [iﬂl *Wem. i, p. 157 (1851); Walker, Cnt. Hol
i, .’Jll[lb{lr]-, Bial, Ene Hom. v, p. 45 Hbrh} L':ir-.r.‘illl. A, M. X, H. (58]} iii, p. 40
(1879),

Body cinercons and varvied ml]t black : head porrect, nuidentate on
each side : pronotum spinose and with four small tgeth on the margin
abdomen bencath ennalicnlate (Fabe). Autennme S-jointed, fuscouns,
tirat joint shovk, stoub, rvest rufescent at the apex: head, pronotum,
scatellum, hemelybra and peetus, greyish, with numerous fuscous ov
black points and longitudioal lines: head with a small tooth on each
side before the fuscons eyes, and two small, flexnose, longitudinal,
fuscons lines on the apex; ocelli distant ; vostrnm 4-jointed, fuscons,
creyvish at the base, almost as long as the body, second joink curved :
pronotum unequal anteriorly, margin (especially the antero-lateral) ser-
rulate, the posterior angles obtusely spinose, transversely impressediin
the middle : sentellpm as long as half the abdomen, apienlate, with twa
small impressed lines in the middle, and other black longitudinal lines,
also many impressed fuscous points: hemelybra with many impressed
fusconsz points and black spois forming abreviated bands; beneath paler :
membrane flavescent adorned with black dentienlated lines: wings
fulizinons, with o fuscons spot nt the apex : abdomen above, Muscous,
variegnted black: beneath fuscous, shining, very finely impressly
puuctured, a median longitudinal impressed line from the rostram, entive
to the anns : all the feot ull"ll:ILIEt] punctaved fuscons; tibie angolate
{ Wolif.). Tlrll'ﬂ (a), {nmnnt.um with twe blacl Iunfrltuﬂllnl sbreaks :
(b}, tecth on the side of the head, uhsulatu {c), colour paler. Long,
19-23 mill.

Beported from Chinn, Japan, gssmm, Dombay, Tranquebar. The
Indian Musenm possesses specimens from Avakan, Assam, Sikkim
{mihi), Caloutta (mihi), Allaliabad, Bombay, Madeas. Very vaviable in
size and colodr, i Do

Genns (Esrorig, Disiant.
A, M. N, 1, (5 a.) iii, p. 48 (1879).

Ovate depressed, head triangular, juga muach longer than the tylus,
meeting beyond ity but divided ab the apex: antennw 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 last somewhat
thickened : rosirum reaching the posierior coxm; apical joint longeat :
pronotum o little longer than the head, about twice as broad ns long,
the lateral margins denticolated, the lateral angles prominent; it is

-
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slightly prominent and ronnded ab the base ; deflexed towards the head :
sentellum a little longer than broad, dxtending slaghtly beyond the
base of the membrane, grndually narrowed for two-thifds its length
from the base, whenee it extends alnost stiaight Yo the apex, which is
narrowed and rounded : membrane with lougitudinal veins : abdomen
dilated, projecting o little on each side, convex below ; abdomen, legs,
and sternum unavmesl { Distaut).

The 4-jointed antenne, lencth of the juza, and general shape of the
body ally this genus to Afelocera and Memniia.

147.—(HsTors TERRA, Diskant,

(Esfopie teren, Distant, A, M, N, IL (5 &) iii, p. 49 (1579).

Browunish luteons ; covinm with o reddish hae, thickly and some-
what recularly covered with darcker punetures: head very thickly
punctured and somewhat darker in huoe: antenne luteous ; apical joint
black, luteous at the base: pronotum with the punctures thicker and
darker along the lateral and near the anterior margins: scutellum
somewhat rugulose, and darker at the base: membrane pale fuscons :
abdomen above pitchy ; abdominal margin broad and distinet : sternum
concolorous with upperside of body; underside of abdomen rather
darker, with a faink median longitudinnl black line : '[ugs Inteons,
fomora thickly speckled with black (Distaut). Long, 17; breadth of
angles of pronoium, 8 mill.

Reported from Khasiya hills, 4500—6000 feet, (Assam).

Genns Berorfs, Distant,
ALML XL (5 8) i, p. 50 (1879),

Bread, ovale: head l..rnugu'lw jnga longer than the bylos, and
mecting beyond it, bul divided althe ; apex : antennm H-jointed : profotum
tather more than twice bronder than long ; the lateral angles prominent,
subacute, the laferal margins denticulated ; deflexed towards the head :
scitellom  with the length cq;ﬂl to the breadth at the base, eradually
narrowed for two-thirds the length, and then extending nearly straight
to the apex, which is narrowed and rounded : membrane with longi-
tudinal veins : abdomen dilated above, projecling a livtle on each side ;
convex below : sternnm and  abdomen onarmed; tibie moderately
sulcated (Distant).

liﬂ,—]élil-ﬁ]‘w uNIconoR, Distant,

Belopié wwivolor, Distant, A. M. N. H. (5 a.} iii, p. 50 (1579).
Ochrmceous, thickly aud finely punctored ; punctures somowhnt

darker on Frontal balf of pronotum ‘and head: antennme reddish ; second
a2 L]



10 . T. Atkinson—Noles on Indier Rhynchota, [Ko 1,

joint longgr than the -frst, shovter than the fonsth, 3 und b longest,
subequal : sentell®n with the :ﬁnu:li:‘m portion punetured, rather darker,
lateral edges” concolorons with other parvts of the upper surface : mem-
brane ochmecons ; underside of body and legs concolovous, the former
thickly aud finely punciured (Distant). Long, 14; breadth of angles
of pronotum, 10 mill, .

Reported from the Khasiya hills (Assam}). .

Genns Orrioscuizors, Spinola.
Gen. Tn. Art. p. 131 (1852) ; Stal, Hem. Afvie. i, p. 78, 105 (1864) : Walker, Cat.
Het. i, p. 231 (1867). 8tal, En, Hom. v, p. 48, (187G).

Body ovate: hend produced; its laternl marging near the cyes
armed avith o tooth or forming an angle more or less distinet: juen
longer than the tylns : bucenlm extended to the base of the head, mode-
rately elevated : rostrom reaching fo or extending a little beyond the
last pair of feet: antennm 5-jointed, slender, the first joink not reaching
the apex of the head : antevior lateral marcing of the pronotom irre-
gularly denticulate: scutellum triangular, lateral marging sinuated
in the middle; frena not, or only wvery slightly, extended behind tho
middle of the scatellumn : membrane reticulated : sterna rather deeply
furrowed : venter sometimes slightly favrowed: feet longish, robust,
femora unarmed ; tibim three cornered : corinm longer than seatellum,
its apical part not so broad (S5tdl).

149.— ORTHOSCHIZOPS ASSIMILIS, Westwood.

Halys assimiliz, Westwood, [[np‘ll:. iy, Hem. i, p. 21 (1837).

Orthoschizbps assimilis, Walker, Cat., Het. f p. 232 (1867); Btil, En. Hom. v,
p. 40 (1876). .

]Erunucnus fuscons, puncbured and variegnted, black ; head nnteri-
orly sub-bifid; sides of pronotum servate with some somewhat large
Bpines; 1m5'.le|'1'r}:' :'I.I!:Ig’ll."." a littloe pmrlﬁncnt : gentellum whitish ot tho
apex : membene reticulated black : antenugn and feet *fuscons bronne-
ons ([Westie.). Long, 16—17 mill. . i

Heported from India.

Add as 25 b :—

Corrosova FIvReIaTos, Distant.
Coptosoma fmbriatum, Dist,, Trans. Ent, Soc. p. 342 (18587).
Buady above, shining black : margin of head (broadly), eyes, ocelli,

antennm, lateral margins of the pronotnm, abdominal margin as seen at |

the base of the sentellum, head beneath, rostrom, legs, marging of the
sternum and the abdomen, and anal segment, reddish ochraceouns : ab-
' L]

T
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domen beneath F.hhTiltj_; lilnek ; sternum dull opaijue black. "Bhe head is
prominent, rounded in front, and ngt perceptibly sthuated in front of
the eyes : the ocelli ave situate wide apavt, raiher nearer to the eyes
than to each other: and the tibisd are sulcated above (Dist.). Long, 5;

greatest breadth, 5 mill.
Reporied from Sikkim (mihif, whero it is rather common,
-

Div. Scioconania, Stal,

En. Hom, v, p. 49 (1876): Sciocorides, ph Am. & Serv., Hist. Nat. Ins, Hém.
p- 118 (1848) ; Sciccoride, pt., Dallag, List Hom. i, p. 130 (1851).

Head clypeated, not, or only ravely, o little narrower than the base
of the scutellum, folinceously dilated, amplified before the collum, mtra-
ocnlar part broader than the collom: ocelli remote from th¥ small
eyes; antenniferous tubercles remote from the sides of the head, not
distingnishable from above ; first jeint of the antennm not reaching the
apex of the head : scutellam gradually, or somewhat so, narrowed, from
the base ; its sides not, or only very slightly, sindhied : eniire Iateral
margins of the body flattened, lnminated (Stdl.)

Genus Scioconrts, Fallen.

Hem. Snec. p. 20 (1320): Dallas, pt., List. Mom. i, p. 131 (1831) : Fieh. Enr.
Hem. p. 355 [1861) ; Stal, Hem, Alvic. i, p. 79, 120 (1864) ; Ofvers. K. V. A, Forh.
xxix, 3, p. 85 (1872); En. Hom. v, p. 49, 80 (1B76).

Body oval, depressed, beneath slightly convex: head longish,
flattened, folineeons, juga longer than thp tylus, and anteriorly conti-
guons : ocelli small : rostram mnchfng somewhat the last paiv of coxm,
first joint not extending beyond the bueeulm posteriorly, second about
equal to the two apical taken together: pronotum anteriorly broadly
sinoated, lateral margins flatfenad: scutellum narrowed hindwards,
sides not, or only very slightly, sinuated ; frena short : veins of membiane
simple : pro- and meso- stethinm furrowed : feef moderate ; first joint of
Jast tarsi a little shorter ihaf the two apical joints taken Lﬂgct.]tm (Statl).

150. Sciocoris TATERALIS, Ficher.

Sciocoria lateralis, Ficher, Rhynch. p. 21 (1851); Walker, Cat. Het. i, p. 178
(1B67) ; 8tal, En, Hem. v, p. 01 (1876).

Oval, grey, thickly puncinred brown : pronotum and sentellum
with scattered callous spots: head semioval, flat, sides anteriorly almost
angnlay, with o curved transverse impression : rostrum yellowish, ter-
minal joint black : antennm brownish-yellow, third joint brown above,
fourth yellowish at ithe base, above brown like the entive fifth joint :
pronotum 2! times broader than long; emargination broad, shallow,
curved ; the dise equally ggadually convex hindward ; on the slightly
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envved edges, a lopgitudinal three-cornered whitish :':;'lmt. whose posterior
corner reaches almost the humeral angles, the funer corner resting on the
transverse furrow which is rather shallow : apex of seutellum ronnded,
margin  sometimes whitish, bosal r:t:;;]r: black, with a smnll enllons
point: hemelybtrn uniformly thickly punciured, with some brown trans-
verse streaks and dots; corium a litlle longer than the seutellum, apex
almoest acnte-angled, a long four-corneved spot at the base, as also
the priceipal vein with an ablbreviated streak becoming bronder
hindwaed, J‘U]]u'--.'isll-'l.fhiil'_‘: suture of membrane almost :5tmi;._;ht, Memea
brane diaphanous with raised veins having seattered brown dots be-
tween ihem: dorsum  black; the two postevior tibim with yvellowish

Interal spots: comnexivam at the emarginations with four-cornered

black-punctured and often ocellated spots: pectus black between the
feet, the sides thickly punciured brown, the acetabula less so: feet
conrsely punctured, before the tips of the femorn a whitish and black
panciared ring : abdomen thickly punctured brown, the medinn part,
o zigzag lateral streak, and a semicivenlar lnteral spot, yellowish-white ;
both sides of the lateral streak denscly punctored ; the middle of the

base of the sixth abdominal segment and two dots on the third abdomi-
nal segment, black, TLoug, 43 mill.

Reported from forther India,

151, Sciocoris ¥pICUS.
Seigcoris indicus, Dallas, List Hom. i, p. 132 (1851) ; Walkor, Cat. Het, i, p. 177
(1867} ; (?) 8tal, En. Hom. v, p. 12§ (1876).

9. Grey, punctured; head ;uhu]ongntc; antennme fonscous at the
apex ; feet pale, punclured fuscons ; membrane punctured fuscous ; Lody
beneath fuscous-grey, apical spot black (Dallas). Long 5§—6 mill,

Heported from N, Tndia. il

Div. Mrynocuarma, Stil.
En. Hem. », p. 52 (1876).

-

Lateral margins of the head and®generally also of the pronotum
flattened, laminated ; the luteral margins of the lend posteriorly naot,
or only obsoletely, sinuated ; those of the pronotum entire or vory
ohsoletely erenulate: juga generally longer than the tylus, and, before
the tylus, contigoous; autenniferons tnbercles not, or only rarely,
very slightly prominulons bheyond the sides of the head: firsb joint
of the antennm not reaching the apex of the head : rostram moderate
or shortish, second joint shorter than the two apical taken together,
or at least not longer: mesostethinom generally farrowed : femora,

at least the first paiv, spinose beneath: venter withont a furrow, un-

armed at the base (Sidl). < -
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. !
Genus Larnios,® S4al, [

Ofvers. K. V.-A. Forh. p. 200 (1861) ; L e, p. 503 (&367); En. Hom. v, p. B2
(15874 .

Head slightly narrowed forwards, subovate, almost ns lone as the

pronotum ; lateral mavgins nof, o1 bt vory slighily, sinuate before the

oves ; juga not, or bat very slightly, extending beyond the bylus, entirely
distant from each other ; antenniferous foberclos very slightly prominu-
lous beyond the lateral marging of the head, with & small spine at the
apex externally; first joint of the antennm nob 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 frgm each
oiher ; rostrum extending behind -the intermedinte pair of feet, second
joint shorter thao the two apieal taken together : pronotum with anterior
lateral marging entire, anterior angles not produced to the eyes, lateral
angles prominent ; anteriorly, between the eyes, in'c;;s,::l ly sinuate: frena
exicnded beyond the middle of the sentollum which is teviangular and
g|'m[i:|:t!|_1_,‘ narrowed : pro- and mesa-stetlnum L’lisLiuuLIy furrowed : aper-
tures of the odoriferons apparatus auriculate. '

152. Laemivs varicorviz, Dallas.

Seiocoris varicornis, Dallas, List Iem. {, p. 136 (1851) ; Walker, Cat. Hel. §, p.
157 (1B6T) ; Beott, A. M. N, H. (4 &) xiv, p. 289 (1874).

Laprivs varieornis, Btil, Ofvers, K. J.-AY, Firh, p. 0623 (1870) ; En, Dom. v,
p. 52 (1876) ; Distant, A. M. N. IL (5 &) ifi, p. 45 (1879). i

&, 2. Ovate, pale} brownish grey, very thickly and finely pune-

tured with brown : eyes black : sprgnotum with the anterior angles acufe,
somewhat produced anteriorly : sentellnm with a o small pale impunctate
spot in each basal angle : hemelytra more or less ferruginous, membrane
brownish : abdomen beneagh very thickly punctured with black, the
punciures of the marging sometimes eolonrless ¢ within the line of the
sticmata on each side, is a row of short whitish lines - legs tostaceous ;
femora with a few Lrown points; tibim towards the apex and the
tarsi brown : rostrum testaceous, with the apex brown: antennm with
the three basal joints red, the apex of the third black ; two apieal joints
black, with “II':" base yellowish. A varicty has a red tinge on the upper
surfuce ; margins of abdomen beneatl, tips of fewmora, base and tips of
tibiw, and entire third joint of antennw, red (Lallus), Long, 4,11
mill; ¢ 11} mill e

Reporied from N. India, Rangoon, Philippines, Chinn, Japan,
common in Sikkim (mihi), v
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. 153, ‘Laenivs aasteicos, Thunbeok,

Climer gastricis, 'T']nmh.. Hem. Rostrg Cap. ii, p. 1 (18522,

Piraniecocoris gustrigns, Stal, Ofvers:. K. VoA, Foch, p, 182 (1855) ; L ey i
(1856) 1 Walker, Cat. Hot. i, p. 178 (1867). ¥

Lapring gastricus, Stil, En, Hom.ev, p. 52 (1576) : Distant, Trana, Ent. Soc,
p. 415 {1881), d

Yellow-testaceons, densely and somewhat deeply punctured black
fuscous: head with the sides pavallel, oblique from the middle : sentel-
Inm farnished on both sides at the base with a yellow testaceous callus,
impunctate : membrane fnscescent : body bencath with fect, of n weaker
colour, less densely punctured ; abdomen with a blackish streak on both
sides ; antennm rufescent, two last joints fuscous, sordid yellow at the
base (S4dal). Long, O; broad, 5 mill.

Reported from India, Japan.

Genus Jopxus, Dallns.

List Hem. i, p. 144 (1851) : En. Hem. v, p. &4 (1876).

Head rather srmr't, ronnded and slightly emarginate at the apex,
with the juga meeting beyond the tylas; eyes prominent ; ocelli minute,
distant ; antenne about half the length of the body, 5-jointed ; basal
joint shortest, not reaching the apex of the head ; second joint shorier
than the third, which is shorter than the fourth; fifth joint longest :
vrostrum rather short,*not reaching the posterior coxm, slender, insorted
about the middle of the nnder surface of the head ; basal joint reaching
the base of the hiead ; second joint longest, third longer than the first,
fourth shortest : body ovate: promotum transverse with the anterior
angles projedting beyond the eyes: sentellom about two-thivds of the
length of the abdomen, becoming narrower frdm the base to abont the
middle, then straight to the apex, whigh is brond and rounded : mem-
brane with 4-5 longitadionl veins which are more or less ramose or
somewhat veticulated ab the apieal margin: abdomen and stornum
nuarmed : legs moderate : femora with a gouble row of minute spines
or tubercles on the under side, especialy towards the apex: torsi 8-
jointed, with the basal and apical joints about equal (Dallas). Distin-
guished by the large size of the seatellum which reaches nearly to the
apex of the body and thas gives it o great resemblance to Podops.

154. Eoxvs opscurvs, Dallns.

Adunws elheowrus, Dallas, Liat Hem, i, P 145, 6.3, 1, 5 U.BEI.]'; Walker, Cat. Het.
i, po 182 (1867) ; Stal, Ofvers. K. Vi-A. Forh, p. 623 (1870) ; En, Hom, v, p. 64
(1876). ;
Kdwuus similis, Wagl,, Stettin Eot. Yeit. xxix, p, 16k (1865) ; Walker, Cat. Hot,
iii, p. B3O (L8GS).
2. Above pitehy, obseure, very llhi::kl_f punctured and some-
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what rugese ; menfbrane semibmunsparent, brownish, \;Uil'l:i brawn ; abdo-
men beneath slightly shining, thickly and finely panetured, with the
marging broadly testaceouns, and finely punctured brown ; legs brown,
with the tarvsi pale testaceous : rosfrum testaceous, autenne black, with
the apical joint pale fulvous (Dullas)? Long 85—9} mill,

7. Ublong fuscous-lurid, dessely and strongly punctured fuscous,
beneath shining subfneous : apex of antennm, rostrum, coxme and tarvsi,
nlso marginnl streak on venter obscurely testacsous : membrane brun-
nescent, veins and margin more obseure: wings fuscescent: sccond
joiut of antennm somewhat shortor thau the third : rostrum not resch-
ing the last pair of coxm; sides of pronotum nearly steaight { Haglund),
Long, 9; broad, 5}; exp. hemi., 17 mill. j

Reported from Gilolo, Borneo, Java, Philippines, Rangoon. 3

155. sEpxvs vexrranis, Dallas.

Eduis ventralis, Dallas, Trans. Ent. Soc. (0. 8.) i, p. Il."!ll, t. 1, . 3 (18532) ; Stdl,
En. Hem. v, p. 51 (1876); Distant, A. M. N. IL (5 8.), iii, p. 45 (1879).

Ovate, rather convex, pale greyish brown, very thickly and finely
punctured with black : head rather small, very minntely punctured with
black above and beneath : eyes pale; ocelli yellowish : antennm slender,
rather sparingly clothed with short hairs; three first Joints testaceous,
fourth joint pale brown, with the base testaceonus; fifth joint, pale
brown ; rostrum yellow: pronotum very thickly and finely punctured
with black, with the punctures mome distant on g slightly impressed
space which erosses the dise about the middle, I'm-ming:a pale trans-
verse band ; immediately in front of this impressed space are fonr small
tubercles : seutellum very largey rgaching 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 thepe 15 o small smooth  whikish point on each
side within the basal angles; tfe basal angles themselves black - pectus
rather darker than the upper surface, very thickly and finely punctured
with black : legs yellow; femom with numerons black or brown points,
the anterior pair with a double row of small black apines on the lower
surface : tibim with a few brown points, and with a fow minute bristles
along the edges: the coriaceous portion of the hemelytra rather less
thickly punctured than the pronotam and sentellam - membrane trans-
parent, colourless : wings semitransparent, iridescent abdomen beneath
deep shining black, slightly brassy, very thickly and finely punctured ;
the margins pale griseous, thickly and finely punctured with bluck -
the edges with small blagk spots at the junctions of ihe H.{:g!]:mnf.;
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{Daltns). «No portion of the inner or apical margih of the corium is
covered by the sentellnm,  Long, G—74 mill.
Reported from Hong-Eong, Assam, Sikkim (mili).
.

———

Following Stil, T place in the sub-family Penfafominag those genern
of Dallas" Pentalomide fonnd in Indin which Sia] distribuntes amongst the
following divisions, and which are distingnished by having the tarsi 3-
jointed and the seatellum extended to a distance behind the frenn.  The
species are mther nwmerons and diflienlt to arrange, but T have no doulbi
_1]|.1|1 we shall, in a short time, be able to give a more exact distribution.

= Arorr A.

g. The Hrst gronp of these divisions includes those genern in
whigh the venier is nnarmed at the base, second segment withont o
gping or fuberele uruminu lons forwards and reaching, or somewhat so,
tlie metastethinm, and sometimes furrowed ; margins of furrow, however,
neither callously elevated, nor levigate: anterior margin of the prono-
tum very rarely somewlat clevated, levigate or callous: tibie above
genorally furrowed or {lab and margined, exeept Agonoscelis, in which
they are without o furrow and vounded: second joinb of the auntennwe
gometimes not extending beyond the apex of the head : orvifices entively
margined, or auriculated, or continued in a furrow.

b. Corinm anteriorly generally coofusedly puncturved between the
costal margin and the intracdstak vein, the costal margin anteriovly
genernlly acdte or flattened and somewhat laminated, the space between
the margin and the vein thercfore somewhat broad ; this space rarely
very pnarrow (as in Diploxys) with = single vow of points: orifices
generally continued ontwards in a long or somewhat long fwrow ;
basal angles of the sentellnm rarely with a spot or levigate, callons
streak : juga® somelimes much longer than the tylus and acuminated :
anterior lateral margins of the pronfitum rarely obbusely rounded:
second joink of the anteunw sometimes not, or barely, extending hoyond
the apex of the head. -

e. Head fAat or somewhat so, Interal marging aeute and laminated
or prominulous before the middle in a straight, tooth-shaped angle ;
juga generally longer than the tylus, often much longer and contignous
Lefore the tylus : anterior lateral margins of pronotum generally acute,
or somewhat o, sometimes laminated ; buceule not prominulons posteri-
orly in a lobe: seutellnm posteriorly narrow, or somewhab s0: frenn
extended to rather o distance bebind the middle of the seutellnm : body
never greenish : venter not, unless in the sgeond segment, furrowerd,
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d. Basal angfs of the seutellum without an impressian or with
a small somewhat rounded and someyhat obsoleie offe: sixth ventral
segment in & anteviorly vounded : enfire second,joint of the antennmo
extending beyond the apex of the head: body oval or brondly oval;
antervior lateval marging of the pronotfim entive : third joint of rostrum
longer than the fourth: furrow of the orifices moderate or somewhat
short, abruptly abbre¥iated, not continned in o wrinkle or ridge.

This group includes the divisions Odierie, Tropyeoryplaria, Cap-
pearia, Carpocorarie, Diploviaria, Bysarcoriavia, and dgonoscelivria.

Div. Oorana, Stal.

En. Hom. v, p. 55, (15706).
Thiz divigion ineludes the genera having the eharacters H;.‘{:u in
. to d. above.

Genus Paravecos, Fieber.

Rhynchotographia, p. 34 (1851). .

Body elongate, somewhat convex: head clongate, nlmost equally
broad throughont, convex beneath ; the juga somewhat longer than the
tylus, ronnded on the sides; almost richt-angled inwards: antennm one.
half the length of the body, joints almost of equal thickness, the third
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 : rostrum rather stout, reaching beyond the
intermediate coxm ; second joint quguit; third incrassate, half the length
of the second ; fourth eylindrieal, black : prostethinm shortpnot so long
as the meso- of meta-stethinum which are of equal length : pronstum
hexagonal, convex between the hpmeral angles which are prominent and
furnished with a small tooth : seutellum two-thirds the lencth of the
dorsum, the last fourth of the length abraptly norrowed, pointed:
hemelytra longer than the sguiellum, pointed af the ends membrane
reaching beyond fhe apex of she abdomen, with, five furcate veins:
tarsi robust, basal joint stoufer, and as long as the two following taken
tomether.

156. TPamaurcrs roriconsis, Ficher,

Paramecus rufcornia, Fieb, Rhyneh., p. 35 (1851): Btil, En. Mem, T p. 71
{1676).

Ochreous-yellow, punctured black ; clongate : pronotum nnteriorly
with two black points : scutellum with a slightly punetured, pale, median
streak, and more slightly punctured pateh; border line on pronotum
and marginal spot, yellowish; tweo black poinis anteriorly ; antennm,

g .
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baso of veuter, dovsum beneath, and feet, yellow-fermginons : membrang
sordid, veins daPher ; stigmala ui.ul pectus, black (Ficher), Long, 12§
mill. <

Reported from Further India, W

-
Genus Presipeos, Sidl.

Ofvora, K. V.-A, Firly, p. 5056 (1867) : En. Hom, v, p.e35, 71 (1870),

Head shovt, maneh shorvter than the pronotum, almest shorter than
broad between the eyes, wather narrowed forwards, rounded at the
apex, lateral mavging scaveely sinnate before the eyes ; jusa somewhat
lenger than the tylus, distant ; ocelli o little more than twice move distank
from each other than from the eyes; firsi joint of antennm even with
the aprex of the head, second joint seaveely as long as the thivd; rostrum
not extending beyond the intermediate feet, short : anterior margin of
pronotum obliquely and somewhat brondly truneate bebind the eycs,
anterior lateral margins slichtly rounded, anterior angles obtuse, o
little prominulonss beyond the eyes: apieal angle of corium o little
produced, apical margin somewhat sinoate near the apical angle : veins
of membrane simple : pro-stethinm slightly impressed ; meso-stethinm,
slightly carinate : second ventral segment very slichtly convexly eleva-
ted in the middle: odoviferous aperinres continued in o not long,
abruptly abbreviated furrow (Stal).

157, Purxirrus norsanig, Stal.
Plezippus dorsalia, Bril, Herlin E:ﬂ. Zeitach, xiti; p. 226 (1869) : En. Hem., I
51 (1576).

2. Subobovate: weakly groyish-flavesecent, above rather densely
punctured black, these dots are mrranged behind the middle of the prono-
tomeand hefore the middle of ti% fentellnm in short irregnlar lines :
membrane weakly fuscous-greyish, veing more obscoare, exterior luasal
angle fIIHEGEHT dorsum  of abdomen fuscous-vielaceous: connexivum
blnckish, two last segments obsoleiely paltly streaked ; wings slightly
infuscate ; spiracula navrowly civeled black, Like R, fuleescens, Dallas,
Base of head, at the eyes, marked by an impunetate spot ; juza gradually
converging, & little distant at the apex: antennm remotely and briefly
setose, second joink more than twice as long as first : pronotnm more
thon bolf longer than the heéad, almost more than twice broader than
long, anterior margin slightly elevated between the eyes, lnteral margins
glightly rounded, naveowly black : sentellum sparingly palely pune-
tured at the apex: exterior margin of eorium narrowly blackish to-
wards the base: p:'u-ﬁtethium sparingly and palely punctured, exterior
margin bluck : meso-stethinm sparvingly puuctured towards the coxm

-
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meta-stetlinm ».-pnuTnu, slrigose, E'u‘_:-_z['l-]rini'l_'l.' aned mﬂt'.:n-du shining, pos-
!nt'i:-l'[:r H|-:||'h|-_f|:; Puncinved :  ventgr acictlate, sparingly puancinlate
towards the zides, with o broad levigate median strgak ; second segment
glichily convex in the middle, ¢t1:1|u--a:<{-x1 on both sides at the convex
piivt (Sfal), Long, 15 ; broad, 8§ mill?

Reported from Dudia. -
-

.
Div. TrOPYCOETFHARLL,

En. Heom. v, p. 66 (1576).

a. b, asin Odiavia, (p. 17).

¢, Lateral marging of the head and pronotum not or less acute,
those of the promotum mnever laminated : jugn ravely longer than the
tylus, then generally senminnied or gradually narrowed : frena generally
extended beyond the middle of the sentellum : in those genera in whiclh
the jugn are longer than the tylus, genernlly not extending beyond the
middle of the sentellum, in which ease also the seutellum posteriorly
broad, orsomewhat so: body sometimes grecnish : venter sometinmes with
a long forrow,

d. Head flat, jnza ravely somewhat longer than the tylus : scutel-
lnm genenlly posteriorly narvow or moderately broad @ frenn gencreally
extended behind the middle of the scutellum : entire second joint of
the anienum, or a great part, extending beyond the apex of the head :
venter not forrowed.

e,  First joint of rostrum very varely extended behind the bucenlw, |
and if so, the basal angles of the scaielfum lave a larvgish, levigaic,

callous, pallid spot. .

Jo The [nreow of the odoviferous apertures continned in o wrinkle
or ridge extended beyond the giddle of the breadth of the pleurw,
raduonlly acnminated. S

. Conmexivom pale, green, or lavescent, withoui blaek or aeneseent-
blugk spots or bands, ocenpying the cotive breadih of twe seements :
. segments ravely more obsenvel®y punctured anierdorly and posteriorly
thon in the middle: basal angles of sentellum without o callous spot or
with a very minote and very olisolete one.

Genus Nirne, Sial.

Ofvere. K. V.-A, Fiel, p. 610 (1867) + En, Hem. v, . 66, 73 {1870).

Head gradually distineily narrowed forwards, lateral marering
acnte, very shghtly or but searcely sinnate behind the middle; juga a
little longer than the tylus, hiscent ; bucenlw continued throngh, slichily
mised ¢ ocelli o little more than twice as fur from cach other than from

the eyes; vostenm extended to or between the st paie of eoxm, first
L]
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Juint about on n lovel with the buccuke, second joimt longer than the
third; antennme @ender, first _]mnl not reaching apax of head : anterior
margin of pronotum twll|w1 wtlvxwt nor eallous, brondly sinante, tru-
cate behind ihe unl: anterior latkral marging straight, very slightly
veflexed, lateral angles somewhas obtuse, very 5hghti}' prominulous :
sentellum moderate, mueh lonrer thas brond, narrow at the apex, frena
extended to thind apieal pavt of scutellom : cosml margin of corinm
vory Hlfg‘1!]_‘§' vounded, apical angle not Pwn]m:ml: meso-stethinm eari-
nnte: furrow from the odoriferons aperture gradually narrowed and
continned in a riﬂge or wrinkle : abdomen not or hardly broader than
the hemelytra, extremity of angles of scgments prominulous: body
narrowly obovate (Sidl).

168. Miene cernanus, Dallas.
Pontatoen cophalus, Dullis, List Mom, §, p. 245 (1851); Walker, Cat. Het. if,
P 303 (1867 ).
Xiphe cephalus, 831, Ofvors, K. V.-A, Firh., p. 516 (1567) ; En. Hem, v, p. 73
(L576).

2. Oblong, ovate, pale yellowish brown, thickly and finely pune-
tured with darl brown : head lnrge, slightly emarginate at the apex,
the jogn a little longer than the tylus, eyes brown; ocelli yellow :
pronotum with the punctures very close along the Interal margins,
cansing them to appear mmch darker than the rest of the surface :
seutellnm with the apex orange : membrane semi-transparent, brownish,
with darker veins: abdomen .beneath tawny, ivvegnlarly and sparvingly
punctured with black, with o brown spot in the middle of the third
segment: pecins of the same colonr as the abdomen, rather thickly
punctured, with some of the punctures black : legs of the same eolour,
with enumerons black points: rost®um’ brow lnﬂh testnoeous : antennme
testaceons, with the tip of the thivd, and apical half of the 4 and &
joints, black (Dallas) Loung, 15—106 mill,

Reported from Java, India. P

159, Nirng cnoxaata, Dallas.

Pentatoma elongate, Daollne, Ldst Hem. i, p. 246 (1851) ;3 Walker, Cat. Het. ii,

p. 209 (1837),
XNiphe elongafn, Stil, Ofvers. K. V.-A, Firh, p. 516 (1867}, 1. e. p, G256 (1870) ;
En. Hem, ¥, p. 73 (1876}

2. HKlongnte, somewhat oblong, with the sides parallel ; lesfaceous,
nhove thickly and finely punctured with black : head with the tylus as
long as the joga; ocelli red : seniellum very long : corinceous portion of
the hemelytra with the onter margin yellowish-whife ; membrane semi-

-

T R R
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transpavent, brownish, with the veins a little darker: abdomen beneath
testaceons, with the dise impunctate, the sides [nintly Sunctured ; sbig-
mata bluck : peetus raiher strongly f:unut-ul‘r_‘ﬂ, “'i..l_]l. gome of the pune-
tures black: legs yellowish ; tavsi #fulvouns : rostrum not passing the
intermedinte coxm, pale yellow, with the tip black : antennm wilh the
three basal joints bright ved; foungh black, with the base red; fifth
black, with the base and apex red (Dalfas). Long 125—13 mill.

teported from Philippines, Rangoon, N. India, Differs from N.
cephalus, Dallas, in its narcower stature and the costal limbus of the
corium being furnished with colourless punctures.

Div. Carpzaria. .
Esn. Hem. v, p. 57 (1870).

da. to f. as in Tropycoryplaria, (p. 19).

¢. Segments of connexivam Dblack, punctured, adorned with @
median baund or flavescent marginal spot, generally ®less densely pune-
tured or somewhat levigate : basal angles of the seutellmn marked by a
pale, levigate spot, sometimes small and indeterminate and sometimes
very large: anterior laternl margins of the pronotum elightly reflexed,
sometimes callous, straight or somewhat so, entirve, simple : tibim above,
Hat, margined,

Genus Ca rrxa, Ellenrieder,

Nat. Tijdskr. Ned. Ind. xxiv, p. 146 (1860) ; Walker, Cat. Het. if, p. 144(1867),
Btal, Ofvers, K. V.-A. Firh., p. 514 (187} ; En. Hem. v, p. 57, T4 (1876).

Allied to Halys, but body slorter, more depressed : head flat, g long
as the pronotum, its basal margin broader than the anterior margin of
the pronotum; juga shorter than the tylus, margin of juga, rounded,
entire ; tylus broader townrds the apex which is areuate® oyes small,
prominulons ; ocelli near the c¥es, not very distinet : first joint of the
antenuw shovter than the head, scarcely intnmescent, 2.5 joints almost
equnl in lengih, third joint nodolose at the end, 4 and 5 joints robuat -
pronoium flatiened, slichtly sloped hindward behind the posterior intep-
angular line; anterior angles somewhat acute, behind them, on the Interal
margin, 3-4 not very conspicnous small teeth, posterior anglas not very
prominent, angular: seutellom broad, longer than half the abdomen :
corinceons portion of hegelytra long, fat: membrane short, extending
beyoud the aldomen which is almost orbicular, broader than the prono-
tum, its lateral margins extending boyond the hemelytra, flattened .
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rostram veaching second veunteal sepmont, gecomd jfint very long, rest
: ;
nearly equal, last Bemewhat smaller, vobust : venter very convex, ventral
.
farrow short, not congpicnons ; feet slonder (Effenr.),
1]

100, Carpra TAPROBANENS1E, Dallag,
-

Peatatoma taprobanensis Dullas, List Hem. i, p. 241 (18%1) ; Walleer, Cat, Hem,
ii, p. 209 [1867). = ;

Coappira multilines, Ellour, Hat. Tijdskr. Ned. Ind, xxiv, p. 147, £. 17 (1862),

Cappwa toprobancnsis, Stal, En. Hem. v, p. T4 (1576G) ; Distant, A, M N. H,
(5 8.) iid, p. 45 (1870).

9. Ovate, brond, flat: head rather long, rounded at the apex,
black, ith the laternl margins and three longitudinal lines testaceons:
ile black portions thickly and finely punctured, the pale lines impane-
tnie: oeelli minute, yellow: pronotum teslaccous, ecovered with fiue
black punctures, whiel lenve only narvow lines of the pale colour
visibla: of the dark patches theve are two amnll ones in the middle of
the anterior marrin, o larger ocellated spob in each anterior angle, two
larger spots uccﬂpying the whole middle of the dise, and having a very
distinet ]DugiLtl\lin:Ll median line, '.ml:]: two rather smaller on ?M_h didi
of these; there is also a narrow line of black punctures within each
lateral margin: sentellom thickly punetured with block, especially at
the base, with a pale impanctate line running down the middle from
base to apex, and o curved line ou ench side of _th'i.-s I']'ll!]!ll'iﬂ'l"_' from the
base to the middle of the mgdian line, at which point the three lines
arc united ; pemelytra testnceous, clonded with blusk punctures, with
no distinet pale lines; membrane brownish, somewhat opague, covered
with brown spots: margins of the abdomen testnccons, with a lovge
hitid Black spot at the _j_uu.nHmh of cnmh s8emoent, bct:tl ._qlmv.'c -._unl beneath
body Leneath testaccons: abdomen smooth and shimng, wu-l‘: a fow fino
punctures on ihe sides; the stigmata and bwo spots on each :a:_{lc: ol sach
segiment, fur.:-lu:__-; two longitudinal rows of*spots on each side of the
ahdomen, black; the spaee between exch pairof black spobs iz ornnge :
pectns finely and irvegnlarly punctured, with nmerous mnck_ spots on
cach side: legs poale testacoons; fomors Iﬂnukl‘-,' c:‘rrm'ctl with hlack
points ; tibim covered with fine '|_1];|.J::I:: points; tarsi nearly black ;.]'1:13.
trim long, reaching tho base of the third ventral segment; J}:lﬁﬂ.! joind
and the base of the second, testaceons; 2 and 3 joints brownish; fourth
black : antennm with the basal joint, te31a{:euu%, spottod with black ; 2
and 3 joints brown, { Dalles), Long, 11—113amill, : "

Reported from Java, Sumatrs, Ceylon, Assam,  The Indian Museum

hus specimens from Ceylon, Malabar, Assam (Sibsigar), Conoor (mili).
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e Cionus Havomonrma, Maye,

Yorh, Zool.-Bot. Goa, Wien. xiv, p 1 f‘l."'tLi!:I. Reiso Novara, p. 47 (1S866) ¢
gtal, En. Hom, v, p. &7, T4 (18T6). =

Body above compressed; benedith convex, head above flat; broad at
apex, ronnded, lateral margins narvvowly reflexed, pavallel, a litile sinuato :
tylus as long as the jugn: antenme 5-jointed, first joint not veaching
apex of head, 35 jnts somewhat of equal leneth, second joint shorter
than third : bueeulw narrow, continned through, auteriorly dilated, sub-
dentiform : rostrum reaching 2 or 3 serments of the abdomoen first joint
a lictle shovter than the bucenle, second joint scarcely twice as lone ag
the first and shorvter than the two apical taken together: eyes large,
sessile : ocelll thrice more distant from each other than from the eyves:
pronofum transversely somewhat sexangular, anterior angles Stk n
transverse tooth, anterior lateral munvging straight, smooth and narvowly
veflexed, shoulders a little prominent, rounded : sentellum triangular,
posteriorly narrowed : membiane with some somewhat parallel cosim ;
metastethiom compressed : odoviferous aperbure witk o margiued trans-
verse furrow, produoced to a distance ontwards, gradually avancecent -
abdomen beneath not suleate, convex ; marging acute, unnrmed : feeb
simple : tibim broadly sulcate externally; frst and third joints of tarsi
of equal length (Wayr).

161. Hainvyvorraa ricvs, Fabricins,

Cintex picis, Fabr., Bnt. Syst. iv, p. 116 (173).  Indin.

Cimex marmorus, Fabr,, Ent. Syat. Snppb. p. 534 (1798). India.

Cimex cinnamanens, Wolll, Te. Cim. i, p. ﬂfl., f. 03 (1802). Indin.

Eilezsa picus, Fabr., Byvst. Rhymg., p. 163 (1803). .

Edessa marmores, Fabr., Syat, Rhyng., p. 153 (1808),

Halys timorensis, Westwood, Hope, Cat. Hem. i, p, 22 (1837) = Bignoret, Bull.
B.E. F. (fa) i, p.xli (1881). China, Tio%or. .

Pentatomn timorensiz, Dallas, List Hom. i, p. 242 (1852): Walker, Ont, Hot,
p 209 (1867). Coylon,

Peatatoma halys, 8til, Ofverg. K, V.- A, Firh, p, 182 (1855); L%, P 59 {1856):
Walker, 1. o, ii, p. 300 (186Y).  Chinne

Pentatemn trivinlis, A. Dohrn, Stettin Ent, Zeit, xxi, p. 400 {1860) 1 Walker,
Lo, p. 300 (1867), Ceylon,

Pircitomofiz mistus, Uhlor; Proc. Ae: Phil., p. 223 (180610), Japan,

Halypmorpha timorensz, Moyr, Reise Nov, Hem., |"- 30 .['14“_‘,,;;}_ "Il)hg Kﬂng,
Shanghai.

Inilpada remota, Walker, L e i, p. 227 (1867), soe, Distand, Tni, M, M., xvi
P 201 (1850). Hong Bong.,

Hualyoworpha pievs, Stal, Wem. Fabe i, p. 24 (1865) + En, Hom, ¥, p. 75 “3!-5};
Beott, A. M. . H. (4 &) xiv, p. 200 (1874) ; Distane, L o, (5 &), iii, P 45 (1879) ;
Trans. Ent. Soc., b {11‘!53}.

P

Antennm black ; thind joint with a white ring at the hasa . fieand
X £
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pronotum, seutellum, -hemelytm greyish or yellow, irrorated with vory
nomerons black ®ots : beneath Havescent, a lnteral line on the pectus,
brassy black: femora yellow, punctured black ; tibie black with a broad
white ring af the base (. picis, Babr.), Body above grey : pronotum
anteriorly with two minuie yellow dots, posteriorly fuscous: seutellom
with two distinet, minute dots at thedase : beneath favescent, a median
line and the margins fuscous, and on cach abdominal segment on both
sides, a small black dot : feet flavescent, punciured fuscous (. wtarito-
reus, Fabr.), Luteouns-grey, punctuved brassy-black, somewhat varie-
mated : head and pronotum with the sides eutire, the latter with four
minute luteons dols placed bmnsversely : membrane pale, with six
fuscous longitudinal veins, interrnpted in the middle : margin of abdo-
men panctured black aud luteous (H. Huorensis, Westw. ). Long, 15—16
mill.

Reported from Timor, Chiua, Japan, Ceylon, Assam, India. A
variable and not a very uncommon species in Sikkim and Assam (mihi).

-

162, HarvoMORPHA scUTELLATA, Distant.

Halyomorpha scutellate, Distant, A, AL M. . (3 =) iii, p. 61 (1579},

Branneous, thickly aud strongly punctured : head with frontal and
lateral marging black; eyes pitchy ; ocelli brown, shiming: rostrum
black, reaching posterior eoxm: antennm black: second joint much
shorter than the third, fourth joint rather longer than the fifth, both of
which are pilose : pronotum with the lateral murging narrowly rellexed,
bordered wath black, with the extreme edge sangnineons for abont two
thirds of the lengih from the apex; base rugulose. n somewhat tri-
angnlar space enclosed by pale impunctate lines situated on ench side
of tife frontal border behind the eye® ; laternl angles prominent : seutel-
lum bright luteons with two dots at the base, two small parallel lines
on the dise, gnd the lateral margin, very narrowly at the base and
broadly towavds the apex, brnnneous g tht lnteons aren hns o fow deep
brown punciures, the other brunneons portion of the scutellum puue-
tnred as on other parts of the upper surface: membrane fuscons, with
strong longitudinal vci‘ns : abdomen above sanguineous, with a marginal
vow of blueish-black spots, situated eonjointly in pairs at the base and
the apex of each segment, both above and below : noderside of body
SANETHNEOnS § prostethinm  with some greenigh markings behind the
eyes, a large dull blackish patch near the odoriferous aperiures, a
stigmatal row of rounded bloeish-black spots and a large pitchy spot
near the apes: legs black ; coxm sangninenns, bases of femorn dull
vaddiih (Distant). Long, 16; breadth ang. pronot. 9 mill,

-
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Var. a. Scuiellum without the two brown lines on the disg,
marginal and stigmatal spots on the m.ldcrs:idc of the abflomen conlescing ;
prostethinm with a lavge Llnck spot behind the oyes in place of greenish
markings. :

Var. b Specimens from Bombay have the upper surface Lluish
instead of brownish, have typical sentellar markings, but underside as in
V&r. . e J

Reported from N. Khasiya hills, 1500-3000 feet ; Bombay,

163. Hacvomorrna MURREA, Distant.

Halyomorpha wuoerrea, Dist, Trans. Ent. Soe. p. 344, & 121, 5 (1887).
-

Body above very pale greenish ochraceous; the corinm (excopt the
marginal area), and basal area of the pronotum with a slight purplish
tinge: lateral margins of the head, margins of tylus, o small linear spot
at the base of the head, and a similar spot on each gide before the eyes,
black; eyes somewhat purplish; oceli pale castancous; antennm with
the basal joint greenish ochraceous, minutely speckled black, 2-3 joints
purplish, apical half of third joint black, second joint a little shorter than
the third ; rostram just passes the last coxm; pronotam with the lateral
margins and a double row of spots on anterior half, ochraceons; between
and around these spots are a number of small and somowhat tessellated
black spots; basal half minutely and spavingly darkly punctate: scutel-
lum with four black spots at the base, two median and one near each
basal angle, four more obscure and bfoken black spots across the dise,
followed by two similar spots on the basal half, some tessellated and
minute black spots at the apex, and a row of minute dark punctures on
ench lateral margin, from basal ¢hid to the apex : corium minutely and
sparingly darkly punctate, costal aren greemish, thickly and irregularly
spotted black, lateral margins near bose ochroceous: connexivum
ochraceous, with a black limear spot at the base and apes of each mar-
ginal segment : membrane extending much beyond the abdomen, pale
obscure creamy, minutely and sparingly speckled black, basal fwo-
thirds pale purplish from reflection of abdomen beneath - body beneath
and legs pale greenish, a linear spot in front and behind the oyes, o gpot
near anterior and intermediate coxm, n spot towards lateral marging of
meso- and meta-stethium, aspot at base of the anterior tibim, a spot
near apices of two last pair femora, a marginal spot at base and apex of
apical segments, and the apex of the rostam, black (Dist.), Long, 15;
exp. angl. pron,, & mill. .

Reported from Sikkim, a single specimen {mihi}.

4 -
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. -
. Genus Touvuxis, Stal,

Ofvers, K. ‘lr'v.r*L GJirh, p. G615 (1511.’} Eu. Hom. v, p. 67, 76 (1B76).

Marging of pronotum anter Lu:h, and anterior lateral marging, cal-
lous or elevated; head distinetly narvowed forwords, rounded at apesx,
lateral marging somewhat acute, very slightly .:siluml.ucl belind the
middle, tylus somewhat longer than the juga; buccule continued
throngh, moderately elevated ; ocelli searvcely thrice ns distant from
each other as from the eyes; rosbrum somewhat produced behind the
last coxm, first joint scarcely extending beyond or only equoal to the
buceuls, second joint scavcely or but little longer than the third :
anteriop margin of the promotum slightly truncate behind the eyes,
lnteral angles very slightly prominulous, somewhat straight: apical
margin of corium wvery slightly sinuate near the apical angle which is
somewhat ronnded at the extreme edge: mesostethinm distinetly cavi-
nate: extremity of angles of abdominal segments acutely prominu-
lous: frst tibioo sometimes dilated- (Stal).

164. Torvuxia rarires, Dallas,

Pentatoma latipes, Dallas, List Hem i, p., 238 (1837): Walker, Cat. Hot. ii, P
208 (1876).

Dalpade obtusicollis, Ellenr., Nat, Tijdsske, Ned. Ind. xxiv, p. 143, I 10 (1862).
Tolumnia latipes, Stdl, En. Hem, v, p. 75, (1876); Distant, A, M. N, U, (58.)
iti, p. 49 (18749},

d, 2. Ovate, ubove dark*brown, thickly punctured, irrorated with
yellow spot#: pronotum with the lateral margins yellowish white -
seutellum with o large yellowish white spot in each basal nogle, and
the S of the same colour: megbrane brownish, semi-lransparent :
marging of the abdomen banded with black and yellowish-white, the
middle of cach segment being white: body beneath pale yellow, shin-
ing, finely smd sparingly punctured: abdemen with a small brown or
black spot on the apical segment: peltus with a row of three spots on
each side: legs whitish, the apices of the femora the tibime and the tarsi,
black; the anterior tibim are cousiderably dilated on the outside to-
wards the apex: rostrum reaching the base of the abdomen, whitish,
with the tip black : antennwe with the basal joint black: the two follow-
ing pale brown; 4 and 5 joints black with their bases 'n.]'.ut.:sll (Dallus).

Long, &, 81—%: ¢, 104—11 mill.

R{:pnrled from Sumatrs, Siam, Tenasserim, Burma, Assam. Tha

Indian Museum hns specimens from mkku.u {xuliuj, Assam (Naga
Hills, Harmatti).
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GRuus Pavoness, Mulsgpb and’ Rey.,

Pan. Pent. p. 271, 277 (1866) ; Seal, Baf Hem, v, P 73 (1576 ).

Inflers from Peribalys, Muls., id having the anterior Interal marging
of the pronotum neither eallous nor smooth : sides of !rwl.-el.l.-i.h'uuu i,
unless very obtuscly, elevated ; thg head is dilated, fat, or somewhat so,
lowards the apex, dateral mavginsg not, or bat very slichtly, sinnate ;
#ntenniferous tubercles not prominulous beyond the sides of the head,

165. Panomexa srixosy, Distant.

Palomena spincse, Distant, Trang, Ent. Soc. p, 149, t, 5, 1. 3 (1580).

Above green, thickly, darkly and coarsely punctured : head goarse-
Iy and somewhat densely punetured ; the juga longer than the tylns and
clefé at the apex, with the laternl marging slightly reflexed : antennm
with the first three joints grveen, fourth {except the base) and whole of
fifth, brown; second joint longer than the third, 4 and 5 subeqnal ;
pronofum eoarsely punctured, somewhat sparvingly so on the dise, with
the lateral angles produced into lwoad, obtusely poiuted spines, some-
what rounded, and narrowly black at the apex; seutellum  thickly
punctuved, more sparingly so at the apex; corium thiekly panetured,
especially near the costa, membrane brassy, shining : connexivom green,
thickly and darkly pnnetured, navrowly Inteous on the outer margin and
af the sepmental incisures : body beneath pale, dise of abdomen, coxw,
and bases of femorn somewhat luteous; legs preen, tarsi brown
stigmata marked with black dota : ot Inteous, with the apex par-
rowly black (DNsl). Allied to P, augulosa, Motsel., from .I:u']::m_. but dis-
tinguished by the much produced pronotal angles.

Long 13—14 mill. ; breadik anglos pronotam, 9—10 mill,

™
Reported from Sind, N, India.

166, I-"_-1I'_|:‘-.1-1I:h'.1 REOTERI, Distant.

Palamenn roufori, Distant, Trans. Enc. Soc. p- 122 {1879); Secien, Res. 2nd Yap-
lenud Mission, p. &, £. 2 {158T0),

. Green, with head, anterior border of pronotnm, hasal half of
sentellum and membrang, bronzy : lLiead ohseurely rugulose, vory thick-
Iy and strongly ponctured with black ; tylus slightly shortar than the
juga; rostrnm luteous, with the tip Dlack: antennme lnteons, apical
juiur. somewhat Inseons, third Joing dj.‘iiillr:l]_lr’ il)]ll[.;\el' than the seeond,
rather shorter than the fourth, fifih longest: pronotum almeivale
rignlose, very thickly and strongly punetared with Wack, with bwo

shightly waved, lateral, linear, impunetate foven situated a litide hihind
L]
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the anterior wargin g latoral angles somewhat proMinent and ronndud :
sentellnm thil.‘kl_'? coveved with 111.“1';!. bilack puncinres, 5|ighli}' rugiloso
nb the base : covinm fhickly and deeply punctured, with the connexivum
lnteons, punctured with black: bddy beneath pale luteous, slightly
elonded with greenish: legs greenish, tarsi luteons,

2. Second joint of antennw distictly longer than the thind ; 2 and
4 subequal ¢ abdomen beneath with some irrebular obsecuve black
mavkings (Distent). Loug, 11—12 ; Lreadth angles of pronotum 6—7
mill.

Reported from Murree (Panjib).

167. PatomexNa Asvoiriaats, Distant.
Pafomena amplificata, Distant, Trans, Enk. Soc. p. 148, t. 5, [, 2 (1880).

Above green, thickly punctured ; head densely and finely punctn-
late, the lateral margins slightly reflexed, juga longer than the tylus
and clefi at the apex; pronotum thickly punctate and somewlat rugu-
lose, the lateral margins amplified and rounded, lateral angles obtusely
prominent; seutellam thickly punctured, somewhat rogulose : corinm
with the punctares somewhat finer and more regular; membrane brassy,
shining : body beneath paler, dise of abdomen and the coxm pale lute-
ous; legs green; tarsi brown; connexivum well produced, green, thick-
ly ponetured : antennm green, 4 and 5 joints brown, the last joint with
apical half pitehy ; second joint longer than the third; 4 and 5 sub-
equal : rostrnm pale Inteons, with a median dark line, and apex nar-
rowly pitchy (Distant). Long, 13%14; breadth of angles of pronotum
8—0; greattst breadth of abdomen, 8—9 mill,

Reported from Shantung (N. China) ; Assam () ; rocognized by
the amplified pronotum and the brosgl ovate body.

168. Patowesa viripissina, Poda von Neuhans,

Cimex l‘lll"?EI'&:SI'FRI!'i. Podn, Inma. Mus, Gr. p. i {1?1’51},

Cimex prasinus, Fobr., 8Syst. Ent., p. 711 (17758); Spoo. Ins. if, p. 354 (1781} ;
Mant. Ins., i, p. 292 (1757); Ent. Syst., iv, p. 100 (1794) ; Syat. Rhyug., p. 166
{IHU.E:I: Wolll, Ic. Cim., p- 83, £.6, £. 42 {1501).

Cimes prasinus, Fieh, Hor, Hem., p. 339 (1861),

Palomena viridissima, Stal, Hem. Fabr, i, P.728°(1808); Mols. and oy, Pun.
Franee, p. 277 (1866) ; Distant, Scien. Hes. 2od Yar. Miss,, p 5 (1879),

Body entirely pgreen, immaculate, Iast joint of antennm o fous,
fuscous at apex (C. prasinus, Fabr.). Body ovate, with head, pronotum,
hemulyli-n, sentellom, and feet, green; abdomen above black - antennm
S-jointed, first joint short, 2 and 3 green, 4 and 5 rufous, last fugcona
at apex: eyes small, obscurely fuscouns :, roslrum 4-jointed, yellow-




1858.] E. T. Atkinson—Noles on Indian Rhynchoia. 20

greenish, black ot %pox, as long ns hinlf the body : thorax inelined
auteriorly, with two small, livid, Lrangverse lines, impa:ﬁeﬂy panetnved,
margin very thinly ferenginouns @ sentellum immaeglate, subelevatod at
the base : membrane whitish, with «fsmall fnscons spob at the base at
the interior angle: wings white, immaenlate : abdomen above black,
margin green, spotted fuscous, beneath yellow-greenish : tarsi blackish :
ficst tibim with a mihute black tooth in the middle (Welf). Varies in
sizg, ontive antennm rofouns, beneath green. Long, 14—15 mill,

Stil unites Cimen dissimilis, Fabr., with this species, bot Puton
holds them to be distinet.  The former has the 3—4 joints of the antennmo
subequal, and the anterior lnteral margin of the pronotum very slightly
arcaate iuside, whilst P, viridissfing has the third joint of the antennmo
from one-third to one-fourth shorter than the second, and the anterior
lateral margin of the pronobom very slightly arcuate ountside.

Reported from Earope, Murree (Panjab).

Div. CARPOCORARIA. -
En. Hem. v, p. 67 (1876).
. to e. 03 in Tropycorypharia, (p. 19).
f. Farrow of the odoriferons apertures, short or very short, nbrupt-
ly abbreviated, not continued in a wrinkle or ridge, second joint of the
antennme longer than the third.

Genns Carrocoris, Eolenati, Stal.

Mcl. Ent. iv, p. 46 (1816) : Blal, Ofvers. E. V.-A., Firh, 3, p. 37 (1873),

Stal includes heve Carpocoris, I‘nﬁlls.: Codophila, pt. Mulsant, and
Antheminia, Muls., and arranges the three allied gencra thus :—

1—4. Trena not extended beyond the middle of the sentollum.

2—3. Entire anterior laterf] nmrgins of the pronotum, or at beast
anteriorly, reflexed, acutish :—Carpocoris,

3—2. Anterior lateral margios of pronotum anteriorly obtnse, not
reflexed :—Codophila. . v

4—1. Frena extended buﬁmd the middle of the scutollum :—
Dolycoriz (q. v.).

169. CirrocoRIS NiGRICORNIS, Fabr.

Climes nigricornis, Fabr., Ent. Syst. iv, p. 94 (1708) ; Syat. Rhyng, p. 157
(1503 ) : Wolll. fo. Cim. p. 138, t. 14, [. 132 (1804) Fallen, Hem. Buoe. p, 27 (1826).

AMormides nigricornis, Bahlb., Mon, Geoo, Fonn., p- 20 (1843).

Cimaz eryngii, Germar, Reise Dalm. p. 283 (1817) : Faun. Ins, Bur, ii, 2, (1817).

Pentatomn wigricornis, Hohn, Wanz, Tna, ii, f. 147 (1834.)

Carpocoris nigrizornis, Kolon,, Mel. But, iv, p. 40 (1846) : Distant, Scion, Roa,
2o Yarkazul Miss. p. 5 (1879): Renter, Ent, Tijde, p, 128 (1880} : Duda, Wicn,
Eut. Zeit. iv, p, 69 (1885).

- ol -
Head ferruginons or greyish, spines on pronotum always black :
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putennme black @ et pale 1.1‘:-lu-l||||| obitusely S s, somew hat forru-
ginous (Fabr.).® Wolll makes the basal joint of the antennwe greyish ;
head, pronotum, sentellum, 1||11:1L'|'.11L aml feet greyish, impressly pune-
tuved ; pronotum with: four longitddinal lines formed by black points,
lateral angles black ; margin of abdomen variegaied black and groyish ;
beneath greyish-virescont : tarsi rufuscent ; fivst tibio with o small tooth,
He motes several varieties:—one with head, latesl spines of pronotum
nod hemelytra purpurascont, pronotum with longitudival black bands,
sentellnm  virescent, marginal spots on abdomen black with a white
pupil; abdomen and pectus greenish; tibie rosy, tarsi black at apex.
Long 10} ; broad, G} mill,

Reported from Kugidr, N. W. Siberin, Astrakhan, N. Afvica,
Eurofe.

Genus Donveoris, Muls. and Rey.

Carpocaris, Rlli:g.‘f_h-.’-u'mu'ﬁ'. Muls. and Rey, Pon. Pent. p. 238 [1806); Dalycoris,
Bial, Ofvers. K. V.-A, Forh. xxix (3), p. 38 (1572) ; En. Hem. v, p. 67, 76 (1876).

Body pilose : conmexivam in & greab pact prominulons beyond the
hemelytra : lateral mavging of the head nof, or but slightly, sinuated :
antennm stoutish : antevior lateral morging of pronotnm very distineily

and narrowly reflexed: frema extended beyond the middle of the
rentallum,

170. Donyooris naccanoa, Linnmous.

Cimexr bacearunm, Linn., Paon. Bues ii, 028, (1761); Byst. Nat. §, p. 721 (1767} :
Feopoli, Ent*Carn. p. 123 “"[;.!] Fallen; Hem. Suec. p. 29 {1B2§],

Penlatoma bacearun, pt., Dallas; List Hom. i, p. 235 (1891} : Walker, Cal. Hel,
ii, . 283 (1867} : Bahlb., Mon. Gooe, I'l;!ml 1I 26 (1848) : Sannders, Trans., Ent. Souw.
p. 126 (1575).

Penlatoma pallida, Dallns, 1. e, p. 234 (1851}, N, Indin: Sial, Ofvors, K. V-4,
Firh, p. 497 {lHt.J:h Walker, 1. 0. p. 209 (1867 ),

M riaidat REGPIEOrNIE, Fich, (nee. Fabr,) Eorellem. p. 335 {L5G1).

Carpocoris bacearum, Muls. and Roy, Pon. France Pont., p. 208 [1866) ; Stal,
En. Hem. v, p. 76 (1876).

Dalyeoris bacearim, Distant, pt., Res Znd Yarkand Miss. p. 5 (1879) : T, Sallb,,
K. 8¢, V.-A., Handl. zvi (4) p. 15 (1870) ; Reater, Bot. Tijds. p. 120 (1880) ; Duda,
Yicn Ent. Zeit. iv, p. 68 (1833).

Renter, in 1877 {iilut-, Mon. Mag. xiv, p. 11), united Cimer fuscispi-
nug, Boheman (K. V.-A, Handl,, p. 241, IS-I‘J}, with . baccarnw, Linn.,
but, in 1880 (Ent. Tijds, p. 123), he describes them sepnrately.
Linnmeos' deseription of Cimes baccarnm, in Faun, Snee., is very cuvb :—
‘pvate, greyish ; margin of abdomen spotted black” bnt, in the Sysi.
Nat., Linuwns quotes Scopoli's 1I.1.-:‘|:|"|J|L'|u2 assynonymons,  This runs :—

— -
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f Pronotnm u|:1r|L.-'-|_~1}"‘.c.1:im|_-|- s nhdomen :ulm\'p bitiek : .\'strirj_frﬂml on Lhe
margin with spots of the same cologr as the apex of the seutellum,
beneath ‘e basi mueronem supra thoreem protegdens.’ The apex of
the seutellum, spots on the 1||:L|'r_-;iu‘ of the abdomen and the feet arve
of the snme colour. In &, antennm nnicolorons; marginal dots on
abdomen yellowish, benenth withone dots; varies, (¢} in having hemelytrn
reddish, fuscescent at*apex, antennm blaek, body beneath J.'e]lm'l.',' or l[E.-_]r
hemelytra wneons-greenish, immacnlate at apex, pronotum ohsenre, apex
of seatellum fulvons, abdomen beneath ferraginous, wings obseure, In
¢, the two last joints of the antennme ave Havescent at the base, sides of
pronotum obseure, apex of hemelytm punctured fuscous : pronotum and
abdomen beneath punctored, black' It differs from I). verbasel in
having the angles of the pronotum produnced and pointed. Long, f0—12
mill. Dallas describes his P. pallida thus :— 9 . * Allied to Veterng aber-
rans, Germar, more elongate, testaccous, punctured: lateral angles of
the pronotum somewhat prominent : rostrum havdly reaching the base
of the ]i-.Jn'[r_:'l'i.l,,'ll:' foat, whitislh, exi.:-cmil;:( of npnf black - antennm
black, basal joint whitish; tibire and tarsi fulvous.” Long, 143 mill.

Reported from all Kuorvope, N. Asin, N. Africa, Japau, Kashmir,
Tudia, Oceanin,

171, Dorveoms vrrpasct, De Géor,

Cimez verbaszel, Da Geer, Mdém. fii, P 257, 1k f, B (1773).

Cimes bacearum, Fabr., Ent. Sysk. iv, p 117 (1794) ; Syst, Rhyng. p. 172 (1803) ;
Wollf, Ic. Cim, p. U0, & 6, £. 67 {1801), o

Pentatoma baccarum, Lop. & Scrv., Ene. Méth, x, p. 57 {15825) w Halin, Winse,
Ins. ii, p. 63, t. 50, £. 152 (1834); 7 IJ-'.-11;fIw nniel ‘-u.,m,t Bric. Hew. p. 80 (1866,

Pentatoma confiien, Wesiw,, Hope, Cat. Hem. §, p. 8 (1837).

Aelin dopressa, Westw., L c. p. 3241837} ; 8ial, Eu., Hom, v, 1 126 (1876G].

Pentatoma vorbasei, Dallas, ]_.is-xt. Hom. 1, p. 235 (1851).

Mormiden daccarum, Fieh, Eur. Hom. p. 334 (1861 }.

Dalycaris bacewrum, pt, l'-lmhnt Seien, Res, 2od Yarkand Miss, p. 51879) ; Trans,
Ent. Soc, p. 415 {1883). =

Dallas and Distant with many others unite D, baccarim and
D). verbasei, and make the two the same as the variable form found Con-
monly thronghout the entire region from Siberia to the Sind Valley
and thence to North Africn. The question whether these forms are to
remain separate or are to be united is entirely one for Enropean studenis
to decide. .
Oval : pronotum angalar, the Intern] nngles, rounded at the s,
not pointed : head and pronotum above greyish-brown, sometimes with
a slight purplish tint: scutellum trinngular, ochreons, with apex sen-

green; long, and ocenpying more than half the length of ihe abdo-
L]



32 E. T, Atkinson—Nodes on Tndien Rliynehota, [Wo. 1,

men : corineeous poriion of the hemelytra with & purplish tink, mem-
brane light-brown with a p afel: gf obscure brown on the interior side,
near the corinceons portion: hmfl, pronotum, seutellum, and hemelytea
covered with numerous minute edneave black points, hardly visible :
wings with a black tint ; eyes obscurely brown: body beneath and feet
light grey, a little yellowish, with very nnmerous black peints like
those above: abdomen above entirely black with the margin spotted
black and white or yellowish: auntennm S-jointed, shovter than the
abdomen, black, with white patches at the jeints (De Géer). Tong, 10%;
broad, 6} mill. Differs from D. baecarun in not having the angles of
the pronotum produced and pointed, but merely rounded.

Westwood's Elia depressa is thus deseribed :—* Luteons, punctured
black? the slicht margin of the pronotum pale: sides of sentellum
towards the apex, spotted black, apex itself luteons : membrane fuspces-
cent, a large intornal patch at the base, black: sides of abdamen
spotted yellow and black, feet and body beneath luteons, tarsi black,
Long, 10} mill, =

Reported from Puna (Bombay).

173, Dorvconris Npicos, Stil,

Dalycoriz indicis, 8tal, En. Hom. v, p. 76 (1870).

2. Very like and closely allied to IN. verbasci, Da Géer, but appenrs
to differ in the narrower form ; head, pronoknm, and seatellum less densely
punctured ; membrane longer; anterior lateral mavgins of pronotum
more  broadly ]m]!id, sparingly black-punciured at the base (Stdl).
Long, 9 ; Broad, 5 mill,

Reported fmm Indin, Decean, Darjecling. Distant has an allied
fun:l.l_, D, formosana, from Formosa. , »

Genuns Coporrina, Mulsant, Stal.
pt. Pun, Prance Pent, p. 237 (1866); :':La! Odrers. K. V.-A, Firh. xxix, 3. . 38
(1872} ; En. Hom. v, p. 76 {lﬂ-fﬁ}
Differs from Carpocoris, Kolenati, Stil, in having tho anterior
lateral marging of the pronotum anteriorly obtuse, not reflexed,

173. Copornica MacvLiconnis, Dallas,

Pentatoma maculicollis, Dallas, List lem. i, p. 2314 (1831) St41, Ofvors. K, V.-A.,
Firh. p. 497 (1862); Walker, Cat. Het. if, p, 209 (1867).

Pentatoma arabica; Stal, Ofvers. K, V.-A,, Firh, p. 233 (1854).

Codaphile magulicollis, 8tal, En. Hom. v, p. 76 (1876).

2. Ovate: head pale yellow, vather thickly punclured, with the
Iateral marging and two longitudinal lines, united in front, black . eyes
-
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pitchy black; oeelti red; prowotum with the 1‘.'.rt'|'il|‘:nl_'_:‘|1"- gomew lhint
prominent ; the anterior portion pale vellow, with four black bands, of
which the two lateral run from the anterier tp the Ilnteral angles,
leaving the lateral mwavgins yvello® ; the two median do not pnss the
miiddle of the 1i:i=.|_*~ il -:_'u,|:|_'|'|_':-xjrl,‘;-|h|. with the two black lines of ”u- h(-:‘u[:
the postoerior portien of the provnetimn is blackish, and the whole surfaco
i8 thickly aud rath#e strongly punctuved : * sentellum with o large
triangular patch at the base, and o large pateh on ench side, broadest
towards the apex, greyish, punctured with black, leaving two lines
running from the basal angles, and meeting in the middle of the dize, n,
short longitudinal line uniting these with the apex, and the apex itself,
pale yellow : corinceous part of the hemelytra flesh eolour, irverala rly
punctured with black ; membrane dark lbrown: margins of the abdo-
men banded with orange and black, the middle of each sezment being
orange : body beneath testaceons, shinming : al:domen with a small spob
on each side of the base of cach segment within the sticmata, a similay
spot in the middle of the posterior margin of the ® and G segments, n
swall transverse spot on each side of the dise of the third segment, and
the stigmata black : pectus with u few black spots : lers brownish, with
the tarsi black: rostrom reaching the base of the abdomen, wiil ihe
two basal joints testaceous, the two apical black : antennee black, with
the basal joint pitchy (Dallag). Long,
Reported from Arabia, N, India,

, 155 mill,

Div. Iih-u.L-x'._uu.J..

En. Hem. v, p. 53 (1876). -

a, b, e, a8 in Tropyeorypharia (p. 19},

d.—Head transversely convek, garely somewhat flat, and, if sg. the
Juga are longer than the tylus and contiguous before ii, or the second
Joint of the antenum is almost thrice longer than the first, or seareely
extending beyond the apex okthe head : joga generally lofeer than l||:3
tylus and contignons before the tylus : frena mrely slightly extended
beyond the middle of the scutellum : furrow of the orifiees genorally
short or very short, ravely continned in o long wrinkle or ridee : ﬁ]‘F;t.
joint of the antennm mnot reaching the apex of the head : venter B e
times furrowed.

¢.—Fosterior angles of the promotum not lobed : scutellum not
amplified behind the frena : head not eylindrieal : rosirnm not extend.
ed behind the pectus, second joint longer ilan the third s venter nob
furrowed.

F—Antenuwe alike in both sexes, seeoud Joint longer than tle
first,



31 E, T. Atkinson—Neles on Tudion Rhynchola. [Ne. 1,

o Gegus Avni, Stal. -

En. Hom, v, pp. 53, 78 (187G}, .

Jugn and tylos 8qual, or somewhat so, in length : buconle rather
elevated thronghout their entive length, posteviorly forming a somowhat
vight angle : second joint of antennm about on a level with the apex
of the head, not, or only a little, J-:ll.'ru_: than the thivd, the thied joint
longer than the fivst : second joint of rostrnm cqu"u.l ar qmmrwh at 80, in
length to the two apical taken together, the two apical joints of equal
length : prostethium broadly furrowed, margins of furrow elevated,
gomewhat carinate: costal area of corium very narrow anteriorly and
fuornished with punctures placed in o simple row, costal margin ante-
viorly younded.

174. Aona ranvona, Dallas.

Peatatoma pavesla, Dallas, List Hem, i, p. 246 (1851) ; Stal, Ofvers. K. V.-A.
Fiirh, p. 497 (1862},

Adria pareula, Stal, Bo, Hom. v, p, 78 (1875) ; Lethicrry, An, Mns. Gen. xviii,
. 639 (1853).

g . Elongate-ovate, testaceous, puncturved fuscons; a small whitish
spot on both sides of the scutellum at the base; membrane whitish ;
longitudinal band of fuscous dots on ench side of the abdomen ; rostrom
short, not reaching the base of the last pair of feet (Dallag). Long,
T—T4 mill,

Heported from India, Borma, Senegal.

-

. Genus Sc‘:l..\x, Distant.

Trans. Ent. Soc. p. 345 (1887).

Head very large, flat and logg ;ethe juga very much longer than
the [.:,-]u*‘!.1 thhth‘ coneave, obt uh{:h’ poTLd at the apex, and in ¢ clefé
at the apex, but in & apparently united : lateral angles of the pronotum
very strong®y produced forwards into rgbust, obtnse spines which, in
the L}'[}il.‘:iﬂ species, have their apicef parallel to the eyes; aniervior
margin concave for the reception of the head, anterior angles minnte
and treneate, posterior margin steaight, oblique from the basal angles
of the seutellum to the lateral angles; scatellnm shovt and broad, not
extending much beyond the base of the membrane ; the lateral margins
obliquely directed inwardly to about the middle and then straight to
pear the apex which is broadly rounded; covium short not reaching

the apex of the scotellum : membrane with prominent retioaNET

veins : rostrum long, abont reaching the last coxe : antennm inserted
beneath the head in front of the eyes, the second joint barvely reaching
the apex of the head (List.).

¥
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%5, Beveax roneecrgs, Distant.
Seufaz porrectus, Dist., Trans. Ent. Soc. . 345, t. 12, 1.7 {l;"i-_'}-

Body above ochrnceons : head, pronotum, and sentellum somowhad
thickly punetate : proootum  with two short transverse and one short
modian, levigate, longitudinal, linear spots : sentellum with o median,
longitudinal, levigate baud which has n median row of minute punec-
tures, and a few scattered punctures on each side: costal arven of
corium very bnely and sparvingly punctate, the inner aren coarsely and
somewhat thickly punectate : membrmane pale brownish echraceous : body
bemeath and legs ochraceous; the body somewhat finely and darkly
punctate, and with o median and two sublateral bands formed of black-
ish punctures: legs speckled brownish: juga divided to near the apex
of the tylus: membrane extended to about half the anal appendage :
second joint antennm mueh shorter than the thivd: restram reaching
last coxm, apex pitchy (Dist.). Long, 15 mill,

Reported from India.

176. Bovrax macriyos, Distant.
Seylax macrinus, Dist,, Trana, Ent, Soe. p. 346, t. 12, £. D (1857).

Closely allied to the preceding ; differs in its smaller size, the jno
cleft to a short distance only before the head (united in the &) : mom-
brane not reaching the apex of the last alidominal segment (Dist.).
Long, 14—15 mill.

Reported from Sikkim (mihi).

Genns ARsennoooris, Dallas,

Agehrus, Liat WHom, i, 220 (1585%) : Eifﬁ-h En. Mem. v, p. 70 {lﬁ?ﬁj: Fschirneoria,
Bergroth, Ent, Nach,, p. 1562 (1887 ). ¥

The name Fsclrus was given by Spinola (Gen. d'Tns, Artr, p. 136
1850) to the African genus sgbsequently named Rhinocoris, By Stil, rm[lII
therefore Dallas' name eannot stafad and should gi_\,rc. lflt:tlm to B sehvocorts
s sugrested by Bergroth,

Head elongnted, with the sides nearly paeallel, the apex nearly
gquare, the juga much longer than the tylus and meeting in front of if -
eyes rather small, globose ; ocelli small, placed near, but a little hehind,
the eyes : anteonme about as long as the head and pronotom, fivo-jointed ;
basal joint short and stont; second not much longer than the first,
about half the length of the third; 4 and 5 joints about equal to the
third : rostram long and slender, reaching the base of the abdomen ;

" basal joint shortest, nob passing the base of the head ; second lonwest :
goat

q snd 4 abont equal : body .'ilu-nri and broad @ pronotmm with the lateral
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angles produced into: stont, somewhnt cylindric# processes, directed
forwarda and 1.l|1$.':||-{l.-<, with the o emarginate and defloxed : scutel-
lum veaching boyopd the middle of the body ; the apex broad with n
tuberele in itz middle : membrand® with irregalarly retricnlated veins :

body beneath very convex 3 abdomen and sternum onormed ; the

lateral margins of the former with o small toberele at the ]:u:—ilt-]'iul'
ungle of ench secment: 1 long, especinlly il posterior; tarsi of

three joints, with the basal joint as long as the apical (Dallas).

177. sBEszenrocomis orsconcs, Dallas.
AEechrus obscurvs, Dallns, List. Hem. i p. 221, ¢. 8, 1. 4 (1851) ; Walker, Cat.
Het. ii p. 268 (1867) ; Sial, En. Hem. v, p. 70 (1876).

&, Head black, tinted with coppery or violet, someowhat shining,
thickly punctured, with two short, lorgitudinal, parallel ridges on the
middle of the vertex, and a similar ridge on the tylns: eyes black :
pronotum pale browgn, punctured with black and ragose, with an elevated
line down the middle ; the tips of the lateral processes ave bluck : scu-
tellum of the same colour ng the pronotnm with o larre black pit i1t
cach basal angle ; apieal tubercle black; ecorinceous portion of the he-
moelvtrn of the same colour and texture ; membrane brownish : body
I.n_\n;::u-h black, coarsely punctnred rugose, with seattered brown cleva-
tions; lateral tubervcles of the abdomen brown; prouotal processes
black, tinted with coppery : legs brown ; femora covored with fing black
punctures, with the base, tlir: inside, the apex of the outside, and a
ring before the apes, black ; tibite with the base and a ring about the
middle black: rostrom and antennm  brown; the labter becoming
darker towards the apex (Dallas). Long, 8} ; breadth of pronotum, Bt
mill., - "
j{,:.lm..-tf::l from Juova, ITndin.

1758, _Assupocorls T['ru‘.!:ﬂ.‘!.ﬁ'l"l.‘H. Seal.

Msehrus fubgrenlatus, Heil, Ao 8B F. (4 a.) v, p. 168 (1863) ; Ba. Hem. v, p.
79 (1876)-

&. Pule fnscescont-Ferrnginous, strongly punefured in patches;
head and pronotum anteriorly fuscons-cupreons; venter bragsy-black on
{he dige: femora brassy-black, a median rving on the femora, the tibio,
and antenmme yellow-testaoeons ; tibim black at the base, ringed foscons
in the middle : pronotum bitnbercnlate on the dise. Close td 4. obscwrus,
Dallas, differs in the short head, dise of pronotum bitnberenlate and
lateral horns shorter: pronotum furnished with a medinn longitndinal
transverse behind the middle ; lateral nngles prodoced

-

ridge an d others
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in a horn inclinin® somewhat fl1|'1\':'|1'-:[<i L'-1u:1z'-'.:i1|:L|v-:|r the apex, fors
nished aunteriorly with a small tuborele in the middle, shorier than the
head ; senfellum terminated at the apex by n copeolovons tuberele, a
little elevated (SH40D), Lone T 1&1‘-1.‘“1, 5 mill,
Reported from Indie : taken in Siklim.
-
* Genns Eviomonraa, Sidl,

Ofvers, K. VoA, Firh. p. 313 (1858} ; Mem. Afede. §, p. 173 (1864) : En. Hom,
v, po 68, 70 (1876). Ineludes Totvatoura, Sienoret, A. 8, E. . (2 8.) ix, p. 339
(1851).

Body ovate or obovate, beneath moderately convex : head produced,
narrowed forwards, rather convex, lnleral marging obtnse, tylus and
jugn equal, or somewhat so, in length, joga acominnte at the ?chxj
bunecnle continned thronoh, moderately clevated : anteonm different in
efich sox; in &, somowhat stout, second joint very short, somewhat
annuliform, obsolete ; in 2, slender, second joint clongate, much shorter
than the third, basal joint not renching the apex of fhe head : vostram
moderate, first joint on o level with the buecule posteriorly, second some-
what shorter or jush equal to fhe two :‘Lp[unl takon together : lateral
marging of pronotum somewhal obfuse: frena veaching or searcely
reaching to the middle of the sentellum, rarely extending beyond the
middle : apical angles of the last segment of the abdormon somewhnb
Hil‘:lig]ll! feet moderate; tibim furrowed nbove or Aatiizh (Sidl), Sig.
noret's name wns previonsly given to a genns of Coleoptera.

.

179, Auiomonrita nixelrreonniy, Westwood. =

Pertatome lneatocalliz, Westwood, Hope, Cak. Hem, i, p. 36 flk!?}.
Alipmorpha lincatieollis, Stal, En, Mem. v, p, 80 (15876),

Greyish-luteons, much llml?:i,n:,-:i with fuseons: head and prono-

tum with & more or less discinet p:ﬁu‘ longitndinal line + seutellum paler;

head with a conical dise, a litile fuscous : o broad stripe af the middle

of the internnl margin of the hemelyten, infuscate ; antennm fuscona;

abdomen, befenth, smooth in the middle, punctured on the sides :

posterior ancles of pronotnm hardly prominent ([Vestiw.). Long, 6L

mill.
Reported from Iengal,

Div, Exsanconriania,
En. Hom, v, p. 59 (15876).
a. a8 in Odigria (p. 17).

b—Costal aren of corium anteriorly strongly narrowed and fur-

nished there with punctures generally areanged in a rathep regnlar
-
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single row ; *uilfﬂ margin anjerior]ly obtusish or sfmewlnl o, generally
'|'-1lu levigate and somowhat callong : juga and tylos of equal length, tho
jugn vory ravely nelittle longer ihm the tylus, always altogether dis-
tunt, never acenminated : head rfn*nmft]l'n rather  bending forwards,
pronotum rather inclined before the middle ; anterior lateral margins, al
least before the middle, rounded &8¢ somewhat so, gencrally callous
and levigate: lnteral angles of pronotum usually prominulous: basal
angles of the scutellum genevally marked by a pale, levigate, callons,
often large, spot or streak: body beneath generlly rather convex :
orifices subanricnlately margined or extended in a short furrow, abrvapt-
ly abbrevianted, not continued in a wrinkle or ridge, having the margin
glevated : tibim somewhat slender, vounded, or above slightly suleated,
or somewhat flattish : second joint of the rostram reaching the first coxm
or the base of the mesostethium, not, or a little longer, or shorter, than
the two apical joints taken together, these equal in length or somewhat
g0 : nlmost entire second joint of the antennm extending beyond the apex
of the head: body %mall.

Genus Sronra, Ellenrieder.

Nat. Tidsskr. Nod. Ind. xxiv, p. 149 (1862) ; S:al, Ofvers. K. V.-A, Firh, p. 510
{1867) : En. Hem. v, p. 59, 81 (1876).

Body short ; length of body equal to 1% time the breadth of the
pronotum ; head much inclined ; tylus long, juga anteriorly eradually
narrowed externally up to the interior .:]:m:ﬂ angle which is somewlhnt
straight or ficntish ; eyes globulose, small, very prominent ; ocelli small -
first joint of the antenne shorter than the head, 2-5 joints almest of
equal length, last two more robusty rostrom reaching the secomd
segment of the abdomen : anterior 111‘1r;;::1 of pronotum marrower than
the head; lateral margin almost entive, 2-3 small teeth anteriorly being
hardly 'I-‘]S!lﬂﬂ posterior angles broader (Jan the abdomen, more pro-
minent in the &, and mucronate oracuthinate : pm:mtum much declined
hefore the line between the posterior angles: scutellam broad, long,
covering three-fourths of the abdomen, its posterior angle very broadly
rounded : coriaceous part of hemelytra Jonger than the membrane which
has n fow veins, sometimes branched : abdomen short, almost orhicular,
extending at the sides a little beyond the hemelytra, posterior 1y searcely
ghorter than them: venter subglobnlose, usually shining black, with-
in the callons and levigate lateral margins, finely impressed, margin
pale: ventral furrow in the first segment, short but deap : feol weak,
sparingly cilinted, panctulate black (Ellenr.). The specics of this genns
appoar to be numerons and to !"L'.J'IHIL' rey lblt?'“
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15%, Srounia aur IGERA, Thurrhere,
Cimee gutligerus, Thunb,, Nov, Ins, Speg. if, p. 33, 6 2, T, I-.n"".{]'.l'-*i:'l-}.
Teabaloma nepselensts, Westw., Hope Cat, Hoem, §; p, 36 (1837 ): Stal, En. Hem,
¥, p. 126 (1876), :
Pentatomn punetipes, Westw., L o. I 36 {1847) « 8tal, L c. p. 126 (1870).
Euzarcoriz gultiverns, Dallas, List |_|rm. i, p. 228 (18351) ; Walker, Cat, ok, if,
p- 270 (1867). E
Eysareoris nopalensis, Toth, Aun. Mus, Civ. Gon, xviii, p. G# (1883).
ia gultigere, 8til, En. Hem. v. p. 81 (1876} : Scotf, A, M. N, H. (4 5.} xiv,
p. 200 (1874} ; Distant, L o (5 8.), §ii, p. 45 (18789): Secott, Trans. Ent, Soe. p. 305
(1830) i Distant, 1, e, p. 410 (1883).

Obscurely luteous, tinted bronze, punctured black : pronatum broad
p'.'l.%lu:'l'm'l;.', the posterior angles prominent, obtuse; anleviovly with two
small, smooth, black, lunules : scatellum nt the base with l.l.l.-o'lm-'-_‘-g-l
distant, white spots: prowotum beneath tinted cupreons :  abdomen
black, margin lnteons (P. nepalensis, Westw.). Long 5 mill. P.
frunctipes, Westw.,, is described as very like P. nepalensis, or, perhaps,
only a loeal vaviety ; a little larger, angles of pronBtum less produced

*and the colour more metallie, Long 6} mill. Nearly allied to S. bovilla,
Dallas, from the Philippines, differs in having the lateral angles of the
promotum less prominent, and the callous wrinkle on the lateral margins

finer: ventral limbus yellow,
Reported from Japan, Chinn, Burma, Assam, Nepal: common in
Sikkim and Assom (mihi).

181. Sroruia Foutivosa, Ellenr.

Stollia fuliginosn, Ellenr, Nak. '[':in:l:-a!e.k.r. Wod. Ind. xxiv, p. 15304f. 18 (1562) ;
Walker, Cat. Het. ii, p. 235 (1876) : Stal, En. Hem. v, p. 81 (1876). i

#. Ochraceous-brunncons, so closely punctulate black as to
appear fuliginous: posterior intér-thgular Land on pronotum, laferal
bands on seutellum, and some scattered spots, more obscure : two small
spots, and o transverse waved line on pronotum and spotg, on Iatoral
angles of the scutellam, I¥feogs: lateral marging of the abdomen
extending slightly beyond the hemelytra, luteous, spotted block : mem-
brane opaque, blackish ; venter benenth shining black ; broad mavein,
lutcons, stizmata black, last tibim somewhat curved at the base (Ellenr.)
Long, 7—8 mill.

Reported from Sumatea, Java, Malacen.

182, Sroiuia ruovnoss, Walker,

Eysarcoris rugulaniz, Walker, Cat. Het. i, p. 276 {iﬁﬁ?}_
Aencous-lurid, oval, rather roughly punetured; benenth brichi
weneous, smooth, shining: head clongate ; jugn and tylus of cinanl
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length ; lateral morgiis slighyly reflexed ; rostram® tawny, extending to
the hind 1'0.\(.‘1',-:||n-:\' bluck : antennm bilack, ||1i||ut:_~]_-,- sotulose, less
than half the length of the bady; joints successively incroasing in
length ; first not extending to the® front of the head : pronotum with
two slight transverse rvidges : scantellum: with two slizht erooves cons
verging from the sides of the fore botder to the middle of the dise: logs
tawny, short, stouf, black-speckled : memlbrane bifvwn (Walker), Body
long, 5% mill.

Reported from Cachdir (Assam) : nearly allied to 8. bowilla, Dallas,
and to S, tesulards, Dallos,

183. Sronnia pueta, Dallas.
.

Eysarcoris dubius, Dallns, List Hem. i, p. 227 (1851): A. Dohrn, Stettin Eni.
Feit., xxi, p. 400 (1860) : Walkar, Cat. Het. §i, p. 275 (1867).
Stollic dubia, Stil, En, Hem, ¥, . B2 (1B7G).

2. Above greyish, thickly and finely punctured with black: head
blackish, tinted with brassy green: pronotum with the Interal margins,
very slightly indented, the lateral angles somewhnt prominent ; the an-
terior margin blackish, tinged with brassy: scutellum more thickly
punctured and congequently darker in colouwr ilan the pronotum, with a
small impunctate spot in each basal angle : membrane brownish, semi-
transpavent, with the weins darker: abdomen above black, beneath
brassy black, very smooth and shining, with the disc impunctate, the
gides thickly and finely punctured, the margins testaccous, with a row
of black spots on the extrem¢ edge: pectus brownish, very thickly and
finely punetured with black: legs testnceous ; femorn and tibim with
numerous brown points: rostrum testaceous, with the apex black : an-
tenum testaceous, with the 2-3 jnin&sul}nut. oqual (Dallas), Long, GE—7
mill.

Reported from Tenasserim. Dohrn nofes that a Coylon variely has
the rostrum not only ot the apex, but gith p median longitudinal line
on two last joints, black. %

184, Broncra visracra, Dallas,
Eyrarcoria distaeta, Dallas; List 1em. i, p. 226 (1851 ): Walker, Cat, Het. if, P
270 (1567 ).
Stolfin rectipes, Ellenr,, Nat. Tijde. Ned. Ind., xxiv, p. 150, f. 19 {1862) : Walker,
L. po 2T,
Stoliia distacta, Btal, En, Hem. v, p B2 flﬁ?f;].

g, Above greyish testaccous, rather thickly and fincly punctured
with brown : head black, slightly brassy; eyes blaclk, ocelli red - an-
terior latera] marging of pronotum  straight, the luteral angles not pro-

-
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minent, anterior potlion munch paler llnnﬂm posterior, with n truns.

VOUrse |:'||_“'|*-\.'-} bluelk spol behind ecach 'Ln[utu:' anyrie : Beatellum with o

yellow impunctate spot in each basal angle: membrane Lranspavent,
nearly colourless, veins slightly tfged brown and ibe iuner basal
angle immacunlate ; dise of abdomen beneath, decp brassy brown or
black, the sides thickly and finely punctuved, the middle impunciate,
the marging broadly = tesiaceons, thickly and fincly punctured brown ;
pectus testaceous, so thickly covered with brown punctures as to appear
nearly brown: legs pale testacecons, femora with numerous brown
points : vostrum testaceons, apex black : antenume pale testaceous with
the apical joints brownish ; second joint distinetly longer thau the Lhird
(Dalfas). Long, 6 mill,
Reported from Juva, Sumaten, Philippines, Caleutta (mihi),

Genus Evsanconts, Hahn.
-

Wanz. Tns. ii, p. 66 (1B34}; Kolon., Melet, Ent. iv, p. 22 (1846} Dallag, List
Hem. i, p. 22k (1551): Ewsarcoris, Fiebor, Hor. Hom. p. 70, 331 (1861) : Penta-
tom, subg., Evsarcocoris, Stal, Hem. Afrie. i, p. 135 (1564).

Body obovate, very often broad, boneath very convex: head de-
Hexed, ronnded at the apex, tylus reaching the apex; bucculm conti-
nued through, rather elevated : antennm moderate, first joint abont
on a level with the apex of the head, 2 and 3 joints varying in length :
second joint of rostram as long as, or o little longer than, the two
apical joints taken iogether: |JLD!Laﬁ|1n “rather declined anteriorly,
anterior lateral marging obtuse, slightly callons, entiro ; seufellum broad
posteriorly, bﬂ-]l’]l“!ll'l.: longer than broad at the base ; frona not extended
to the middle of the sentellum : MPetemoderate, femora unarmed at jthe

apex ; tibie above, not, or only obsoletely, furvowed ( Stdl).
=

L]
185. Evsincoris (7) vexTraus, Westwood.

Pentatoma ventialis, Weatw., nec Dallas, Wope, Cat. Hem. i, p. 36 (1837); Stal,
En. Hem. v, p. 126 (1B70).
Lentatoma pallicornis, Westw., L. e. p. B (1837).

Pale luteons, very much punetured, black: head and pronotum
:I-Iﬂijl."iul‘[_\', blackish : scntellom with two distinet, round, whitish gpots
at the base : Irml}' bencath, antenvm and feel, concolorous: abdomen
with o large black patch in the middle ( Westw.), Long 6§ mill,

Reported from Bengal,

u -
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186, ° Erzarcomts weonseiouvs, Herrich Schiiffer.

Penfatoma ineonsp®unm, Here. 2‘1l."|'|:1|'ﬁ.. {neo Dallee), Wane. Ins., vii, P 03 (1844) 5
ix, po 155 [ 185,

Eyzarveoris miselles, Btal, Ofvers. k., V.-A. Firk., p. 217 {1B53).

Pentatoma { Eyaarcocoriz) misella, Sthle Hom, Afric. i, p. 135 (1864).

Analocus misellus, Sitil; Oivera, K. V.-A. Forh, 3, p. 38 (1572),

Stollia mizella; Sial, Bn. Hem. v, p. 82 (1876).

Ewsarcoriz inconspicuis, Rontor, Olvers. Finska Fiarch, xxv, p. 6 {]“if\:i]-.

Var, simplex, Puton, Wém, Hot, Froneo i, p. 66 (1581); B. & E. . (Ga) i, p.
Ix, (1851).

Var, mayeli, Mala, soo, Puton, 1 o,

&, 7. Bomewhat broadly obovate, pale greyish-stramineons, pune-
tured fuscons : head, two anievior spois on pronotum, also o very large
modian streak running longitudinally, narrowed hindwords, cceupying
more than one-third of the venter, fuscouns-wneous: head very ofien
with a pale, fusgous punctured stveak ; o minute, smooth, marginal,
subeallons, pale spot at the eyes : lateral and asderior marging of pro-
notum, also small spot on levigatie, eallous, basal angles of sentellum,
pale: very minute marginal spots on ventor, black : fivst joint of 1o3-
trum, not, or searcely, extending boyond the buecule, second joint o litile
longer thao the two apical taken together: venier sometimes with an
oheolete, laterl, mnescent-fuseons streak : third joint of the antennm a
little shorter than the second (Stdl). Long 41—58: broad, 3—=& mill.

Hi!’rlﬂ'[i_'{! from f.‘:L]r(- of Good Hope, N. Afvica, 8. Burope, Indin,
Philippines. Antennm sometime# Fuscons townrds the npex.

-

187. Evsarconis {'L,'l seaasriLes, Walker,

Eysareqris megoapilius, Walker, Cat, Het. if, p. 276 (1867).

Tawny, shining, convex, short-clliptical, minutely punctured ; pune-
tures black : head black with several dongitudinal tawny streaks ; lobes
of equal length : rostrum tawny, extending to the hind coxm ; apex blaeck -
antennm tawny, piceons towards the tips, less than half the length of
the body ; joints successively increasing in length; first not extending
to the front of the head : pronotum black ; with a fow tawny speckles
gnd with o tawny dise: sentellum with a very large Inteous spot on
ench side at the base, nnd with a lnteons crescent-shaped apical mark,
which is notched o the middle s pectos and underside of abdomen with
fonr irregular and intervopted luteous stripeas a luteons ridge between
the maddle eoxm and the hind eoxwe @ legs Inteous, short, stout 3 fomora

with au irvegular block baud beyond the middle hl.'llii':l}llu with two
-
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ar three blackish pamhbes; membeane pale cinereons (Waller). Boly
long, 4—54 mill. f "
Reported from N. China, Hong-Kong, Assam (7).

1583, FEvsarcoriz (7) iwsocivs, Walker.
Eysarcoris ingocive, Wallkor, Cot, Mot."ii, p. 556, (1863).

Dull testaceons, .f.!“iptit‘:ﬂ], thickly and minutely brown punctnred :
head large, slightly obtuse in front; juga and tylus of equal length
eyes piceons, prominent: vostram extending to the hind coxm; apex
Black : anteunm pale-testaceons; first joint not exlending to the front
of the head ; second a little longer than the third; fourth much longer
than the third; ffth partly piceouns, longer than the fourth : pronotum
with two irregular smooth transverse lines, of which the fore one is
much more undulating than the hind one; the latter is between tha
hind angles, which are prominent and much rounded ; sides slightly
servated i front; seutellnm with a less thickly pynctured siripe ex-
tending from the middle to the tip, which is muech rounded, a small
pale testaceous callus on each side ot the base : abdomen beneath with
three black stripes; the lateral pair irregular and incomplets ; the
middle oue not extending to the tip, dilated towsrds the base, where it
inclodes a testaceous spot; tip emnvginate: fomora with three small
black dots near the apex; tibie very minutely black-speckled ; mem-
brane Qil.'l{:l.‘L‘UIi!i.‘, veIng fﬁ'l.'t".| lJrJ:H'.'lj'r no transverse veinlets. Var.—
Stripes of the abdomen nearly obsolete {11"'::.."#4:.«-). Body long, 61—74
mill, .

Reported from India. g

Genus Canngin, Stal.

-
Pentafoma, gnbg. Curbulu, Stal, Wem. Afeic, i, p. 140 (1864) ; Curbula, Bo, Hom,
v, p. GO, 82 (1876),

Body broadly oval or oboMite, beneath very econvex : ]w:u] roundad
or subtruncated at the apex: the juga aud tylus somewhat equal in
length, the former obtuse, lateral margins somewhat obiuse, bucenlms
moderately elevated, reaching base of the head ; antenniferous tuber-
cles partly visible from above : rostrum moderate, the firsi Jjoint equal
to, or cxtending a little beyond, the bueculw posteriorly ; second joint
somewhat equal to, or a little longer, than the apical two taken t.ugnl:]mr:
antenne moderate or somewhat long, first joint not reaching {he apex
of the head ; second joint rarely a little longer than the third : anterior
laternl marging of pronotum very often very obtuse:; never acn te s
terminated by a smooth wrinkle or ridge, (which itsclf is unmel.im.:-g:
trausversely rugulose ), marely amleriorly crenulated : sentellum triangnlar,
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sumowhat shovt, o little longgr than brond at the bifse: fronn extonded o
little beyond ihe middle: hemelytea o little navrower than the nhdo-
men ; membrane wigh simple veins @ apical angles of the lnst segmoent
of the ahdomen very often G-H-us&, ravoly produced in o small spine:
feot moderate, somewhat slender, tibinm above slighily furrowed (Stdl).
-
180, Cammnvnd mrovTrata, Fabribius.

Cimer 2-guitfatus, Fabr., Ent. Sysl., iv, p. 120 (17M).

Cimnce 2-untatus, Fabr., Syst. Rhyng. p. 165 (1803 ).

Carbula bipuitate, Stal, Hem, Fabr. i, p. 25 (1868) ; En. Hom. v, p. 83 (187G).

2. Obovate, stramincons : above rather densely, below remotely,
distigetly punctured ferruginous fuscous ; anterior lateral marging of
pronotum flavescent ; & moderate, smooth, callons, shining spot on the
basal angles, and the extreme apieal mavgin of the scutellom, stramineons
membrane sordid hyaline, veins fuscescent : lateral angles of pronotum,
bazal and apieal margins of the segments of the connexivam, extremity
of basal and the apical angles of the secments, and n very brond streak on
the venter, narrowed hindwards, blagk : feet very finely and remotely
gprinkled with black ; 2—3 small black spots near the apex of the pos-
terior femora (Stdl). Long, 8; broad, 5 mill.

Very closely allicd to C. abdeminalis, Sien. Head flat, jura and
tylus equally long, the former subrotundate at the apex, lateral margins
parallel before the sinns: 2 and B jeints of the antennw equally long :
pronotam with the lateral angles, very acate, moderately produced ont-
wards, obsoletely paliescent® as the extreme apex, anterior lateral
margins véry slightly sinuate, slightly reflexed, anteriorly very obsolete-
Iy crenmlated ; apical angles of the sixth abdominal segment, obtuse.

: Reported from India, £y

190. Cannvna (F) onscona, Westwood.

Pentatoma cbseira, Westw., Hape, Cat, Hem®™, p. 35 (1837).
Pentatomn bimaculata, Weatw.,, 1. c., p. 8 [1837).

Carbula # obecura, 8tal, En. Hem, v, p. 126 (1876).

Fuscous-lnteons, punctured black ; posterior angles of .pmnntmu
prominunlons, subacote, black; lateral margin of pronotum anteriorly
pallid ; scutellum with two distant, white spots at the base: antennm
and fect Inteous, punctured fuscons (Westie.). Long, 74 mill.

Reported from India.

191. Carpvna rFrsca, Distant.
Carbula fusca, Dist,, Trans, Ent. Boc., p. 346 {1857).
Above shining fuscous-brown: hedd somewhat thickly covered
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with bronzy-green panetures; eyes luteouns: antenno brown, the last
joint with the apieal two-thieds blackish: pronotum With the anterior
arca and lateral mavging  punctored bronzy-grepn, remaining aren
coarsely punctate, lateral angles plominently and obtusely produced,
their apices reddish-brown: scutellum eoarsely punctate, sometimes
glightly shaded bronzy-green: comum coarsely punctate: membrane
pn]:a hyaline: body Beneath, roslvum and legs brown, the abdomen
paler, with a broad, median, blackish band, on each side of which is a
narrower and more irregular band of the snme colour, and between these
bands ave scattered dark punctures : fomora punctured or speckled
with blackish: head bencath and sternum coarsely and darkly pune-
tate : mesostethium with a large irvegular lnteons spot on each side
rostrum 1'|.':Lth[|!g third abdominal sogment : 2.3 joints of antenni sub-
equal in length, and mach shorter than the fonrth ; 4-5 joints subequal
in length, the lifth moderately incrassate (Dist.). Long 7-8 : exp. angl.
pron. 5-G mill,
Reported from Nepal, Sikkim (mihi), where it i# very common,

193, Carpvrta ScUTELLATA, Distant,

Curbula seutellata, Dist., Trana. Ent. Soc. p. 347 (1887).

Head lnteons, covered with coarse black punctures; eyes fuscons ;
peelli red ; antennwe luteous, infuscate ab the apex ; 4—35 joints subequal
in length ; rostram extending just beyond last eoxm : pronotum lnteous,
coarsely and darkly punctate, the lateral margins levigate, the lateral
angles produced into long, acute, lblack spines: sentellnm luteous,
sparingly and coarsely darkly punctate, a large levigatespot at each
basal angle, apex also broadly impunctate, punctures nsually thickest at
the lateral margins and sometimes af the base: corium luteons with a
purplish tinge, thickly and darkly® punetate : membrane ‘pale hydline :
connexivom loteous, with black segmental, marginal spots : hody be-
neath and lees Inteons, with a few scattered black punctures on the dise
and on the femora, and the marging and apices of the pronotal angles
black (DNst.). Long, 8; exp. angl. pron. 5} mill,

Keported from Bombay, N. Khasiya Hills (Assam).

Genus Grxexica, Dallas.

List Hem. i, p. 180 (1851); Walker, Cat. Het. §, p. 217 (1867) : §iAl, En. Hem,
v, p. 83 (1876).

Body elongate-ovate: head elongate, tapering gradually to the
apex ; tylns reaching the apex; eyes not prominent ; ocelli minute,
placed close to the eyes; antennme inseried in front of the eves, basal
joint short, not reaching ilse apex of the head, 2-3 joints about equal ;
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rostrom inserted in Frout of the antenniferons t#bercles, reaching the
hase of the abdofhen, bLasal joink Jeaching the base of the head, second
Juint longest, ns lopg ns 3-4 together, 3-4 joints about equal: lateral
angles of pronotum produced into sfong, acute spines, directed forwards
and upwards : sentellum trinngular, not extending beyond the middle of
the abdomen : membrane with lovgitudinal veins: abdomen with a
weak longitudinal forvow, apex produced and spointed (%), wvulvar
plates parrow and acube: legs moderate : torsi 3-jointed, basal joink
longest (Dallas).

193. GyxeXicA MARGINELLA, Dallas.

E-"g‘m'ln'u:.;: marginella, Dollas, List Hem. i, p-181, & G, . 4 (1851) ; Walker, Cat.
Het., |, p- 217 (1867) : StAl, En. Hem,, v, p. B3 (187G).

Above brown, thickly and finely punctured black, more strongly
on the sentellum: head with a median, longitudinal, fulvous line:
thorax with a trangverse yellow band before the middle, and the lateral
spines black : lateral margins of scutellum yellow, impunctate, with a
line of coarse, black, punctures close to the margin, apex yellow, finely
punctored black : outer margin of corium yellow, coarsely punetared
black ; membrane transparent : margin of the abdomen falvous, tinged
with green; peetus fulvous, tinged with green and thickly and fively
ponctured : legs Eulvons, apex of each tibim aud the tavsi, black : ros-
trum testaceous, apex black: antennm ferruginous (Dallaz). Loug,
133 mill.

Luun!itf unknown : Africa (7.

194. Grxewica arrixis, Distant,
&ynonica afinis, Dist.,, Ent. Mon, Mo %V, p. 202 (1880).

Above brown, thickly and coarsely punctured: head thickly pnne-
tured blackewith o median, fulvouns Ion{_ﬂl-udhml ling, broadest at the
base; tylus reaching apex of the hewd, a little shorter than the jugn
antenne fuscous, basal joint not reaching apex of the head, second
slightly shorter than the third, fourth longest, 5 and 3 s.tuhcqundl : pos-
te:icrr half of pronotum thickly punctured black, antenml- portion ful-
vous, lateral angles produced into strong, acute, black spines, slightly
directed forwards: seutellum fulvous, sparingly covered with black
oxcept at the base, where there isa large fnctlinu, black,
coarsely punctured spot : corium concolorous with pesterior part of the
pronotum, Very thickly punctured black ; mEmhﬁEﬂE fusn:.mw: bu_d}r
beneath luteous, thickly and finely punctured, th]llt-l}“ .tmgc(] “:Ibh
green : legs fulvous : rostrum greenish, :uluz.x black. Allied to preceding,

pmacturc B,
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differs in the shor®r head, and tylus not extending beyond the juga

the pronotal spines are smaller and not directed unpwards, the seutellum

is of another colonr (Ihst.). Long, 10 ; exp. pron. pogl., & mill.
Reported from Bombay, Caleutth (mihi).

Genns Crarogorvs, Distant,
A M. K. I (5 &) dii,*p. 50 (1879).

Head broad and elongated ; oculay part broadest, wiil: the laternl
edges somewhat sinuated about the middle; tylus shorter than the
Juga; eyes prominent; ocelli situated rather nearer the eyes than to
each other: antennw longer than the head and pronotum, five jointed ;
second joint slichtly shorter than the third, fourth longest : roglrum
robmst, just pnssing the posterior cozee; second joint longer than the
third, apical joint shortest : pronotum twice as wide as long, mised and
rounded at the base, deflexed in front, angles obtuscly prominent ;
lateral marging deeply sinuated, with their anterior portion crennlated :
scutellnm reaching a little beyond the base of membrane, gradually nar-
rowed for two-thirds its length from the base, when it iz straighiened to
apex, which is moderately broad and rounded: width at base abont
equal to length : membrane with longitudinal veins : abdomen widened
above, projecting a little on each side, convex beneath, abdomen and
steruum unarmed : legs moderately long, tibiee suleated (Distant).
This genus is near Durmde, Stal,

195. CratoxoTus coponsrvs, Distant,

Cratonotus eoloratus, Distant, A, M. N, H. (5 a.) iif, I+ 50 (1870},

Brown, somewhat shining, thickly punctured with black ; head
black, thickly punctured ; eyes blacky with their bases luteans ; antopno
luteons ; rostrum brownish ; pronotum with the basal half rugnlose nnd
very coarsely punctured, lateral margins narrowly lutcous, pronotal
angles pitchy : scutellum tramsversely rugnlose, with n lnrfe irregular
pateh, at base and apex, broadl} Inteons; membrane pitely, shining:
marging of abdomen above, and body beneath, luteons, the last with o
broad green stripe on each side, extending nurrowly along on each side
of head, widened at anterior coxs, and estending to about the base of
the fifth abdominal scgment; two obscure marks on the dizec and o
sub-apical spot pitchy: legs luteous; apices of femorn and tibim black,
anterior tibie panctured with black ; tarsi black, Other structural
characters as in generic diagnosis above (Distant). Long, 19; breadih
of angles of pronotum, 11 mill,

]R}Eport&d from N, Khasiya hills, 1,500—3,000 foot {Assan), Sikkim
{mihi},

-
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Tibiee vounded, without a furvow ; gee p. 16, @
Gonus Aooxgecenis, Spinola,

Ess, p. 327 (1837) # Dallag, List Mgn. i, p. 179 (1851): Sthl, Hom. Afrie. i,
p. 177 (1864) ; En. Hem. v, p 84 (1876). °

Iuclndes Newroseie, Am, & Scrv,, Wist. Nat, Ins. Him, p. 100 {1B843).

Body remotely pilose, oval: hdad very often somewhat long, gra-
dually narrowed forwards, vounded at apex, entire; juga and tylus of
equal length : buecule eontinned throngh, distinctly clevated : rostrum
long, or somewhat =0, first joint reaching bose of the head : anterior
lateral marging of pronotum entive, somewhat acule, straicht ; anterior
margin, in the middle at least, somewhat eallous: sentellum friangular,
rathey marrowed ab apex, frena extended a little beyond the middle :
hemelytra somewhat parvower than the abdomen and much longer :
veins of membrane simplo: mesostethinm slichtly carvinate: wventer
sometimes, obsoletely somewhat snleate: feet moderate; tibim cylin-
drical, not suleate above (Stal).

196, AGoNoSCELTS NUBLLA, Fabricins.

Cimer wubilus, Fabr, Syst. Lnt. p. 712 (1775); Spec. Ins. if, p. 365 (1731)
Mant, Ins. i, p. 203 (1787) ; Ent. Syeé. v, p. 112 (1784), Cape: Wallf, Ie. Cim. ii,
p. a7, . G, . 24 (1801}, India.

Halys nubila, Fale., Syst. Rhyng, p. 183 (1803) : Sioll, Punnises, p. 161, €. 40,
I, 200 ¢ (1788), India, i

Pentatoma grate, Palis, Beauv,, Ing. p, 120, Hém, ¢ 3, 1. 5 (1803).

Alin P nubiln, Hobn, Wanz, Ine. iii, p. 29, t. 82, £, 251 (1535).

Agoncecelis indice, Spinoln, Tas, p. .:"ﬂfl {18357}

Yar. &Eljp erucifera, Westwood, Hope, Oat. Hem. i, p. 32 (1837). Cape, Java.

YVar. Agonoseelis femoralis, Walker, Cat. Het. ifi, p. 545 (1865), N. Indin, Banda,

Newrgeoia grata, Am. nnd Serv., Hist, Nat, Ins. Hém, po 109 (1543). St. Domingo P

'_‘N:umjn-d.jﬂffii‘duf."lld, Ellenr., Nat, Lijda v, Ned, Ind. xxi'-‘.‘_p. 144, £. 11 (1502),
Somatrn.

Agonoseelis nubila, Dallas, List Hem. §, p. 179 (1851) ; Uller, Proe. Ae. Thil.
p. 223 (1560}, Japan, Walker, 1. c. i, p. 217 (1867) ; Stal, En. Hem. v, p. 85 (18706} ;
Soott. A. M. K. H, (4 8.) xiv, p. 200 (1874) ; pisll'ﬁnl:, L e, (6 8.), i, p. 45 (1879).

Small, greyish varied with black : antennm altogether black ; head
greyish with four Llack lines: pronotum, greyish, dvrovated with black,
dorzal ling immacolate : sentellnm black at the base, with a median line
and apes, greyish : hemelytra variegated, o median rufescent patch:
wings white with black lines: bencath, glancous, punetured black,
margin of abdomen rufescent (Fabr.). N. grala, Am. & Serv. (L c.) is
thus described : &,% yellowish, spotied black; head yellow with four
black longitudinal lines above: pmuntu:m yellow, with some veddish
tints, punctured black : sentellnm j':.-!]m'n:sh. pum:turefl‘ Lilack, its tip of
a light yellow or reddish : corinmn rcdtllﬁh yellow, with small, black,

r—
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irregular, fransverse lines ; the membrane (extending rather beyond the
end of the abdomen, white, iranspargnt ; veins deep Prawn : body be-
neath yellow with two black spots on cach side, pn each veniral seg-
moent: feet vellow, femora with sfveral black dots, tarsibrown: an-
tennm brown. I_,u,;-u::-, 10-12 mall.

Reported from the Philippines,* Java, Malacea, India, China, Japan.
The Indian Museum hifs specimens from Aralkan, Colontta (mihi) Assam,
Mysore, and China, Walker's vaviety * femoralds' nppears to be as much
entitled to specific vank as many others. It is found with the ordinary
form in Sikkim, Assam and Burma, and I bave recently had it form the
Karen Hills near Tounghoo.

Group B. See p. 16.
En. Hem. v, p. 60 (1870).

Ineludes those gemera which have either the second ventral sog-
ment produced anteriorly in a spine, or tubereunladed ; or the venter
fornished with a levigate, obtusely vound, longitudinal, and some-
times furrowed, ridge; or having the anterior and auterior-lateral
margins of the pronotum, or, at least the anterior, distinetly elevated,
levigate or callous ; or the pronotum auteriorly levigate, or sparingly
punctured, and, within the anterior mavgin, punctured in regular or
somewhat vegular rows; or the odoriferous apertures are immarrinate
oatwards, or continued in a furrow open st the apex: the entire second
joint of the antenne, or a great part of if, extending beyond the apex
of the head. .

Div. Sreacuiaris, Stil,
. . a ; .
i3], Ofvers. K! V.-A., Firh, (3), p. 30 (1872); En. Hom. v, p. 60 (1876).

The odoriferous nj:r::'tun-u placed between or near the posterior acatn-
- L

bula, often obsolete, sometime® hgving the appearance of a small fizsure,
anterior and posterior marging, 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
at the npex: evaporative avea waniing or obsolete : lateral marging of
the head reflexed : base of venter unarmed.

Genns Acxus, Dallas.
List Wom: B. M, i, p.185 (18561); Walker, Cat. Het. i, p. 220 (1867); Btd1,
Ofvers, K. V.-A., Firh. p, 519 (1867); En, Hem. p. 60, 85 (187¢),
Body elongate-ovate : head elongate, longer than broad, the sides
" .
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slightly sinuate, nearly ]_’illi'l'l‘.ll.[l.'ll, apex pointed : #ylos prominulous be-
fore the juga wiich are not, or ::rhl_\.' very slightly, convergent, anteriorly
and posteviorly equally distant, or somewhat so: antenne inserted a
little before the eyes, abont hall as3ong as the body, slender, 5-jointed ;
basal joint short and stou, not reaching nearly the npex of the head ;
tho second joint about twice the lagth of the first ; the third and the
fourth nearly equal in length, longer than the sceond ; the Gfth o little
shorter than the seccond : vostram long, slender, reaching bohind the
last coxm, inserted rather in front of the middle of the head ; the basal
Joint short, not reaching the base of the head; second longest; third
longer than the fourth which is longer than the first : the anterior
margin and the antevior-lateral marging of the pronotum elevated or
reflesed, smooth, callous: seutellum elongate, much narrowed at the
apex ; frena extended to o distance beyond the middle of the sentellum :
coriaceous portion of the hemelytra longer than the membrane which
has nine longitndinal veins : venter slightly forrowed ; the furrow from
the orifices gradgally amplified : feet rather long; basal and apieal
joiuts of the tarsi about equal (Dallas).

197. AcEvs TEssEnniTus, Dallas,

Ageve tessellatus, Dallas, List Hewm. i, p. 186, & 6, . 6 {1361) ; Walker, Cat. Hot.
I, p. 220 (1867 ).

2. Above testaccons, thickly and finely punetured with brown - eyes
pitchy, ocelli red: pronotum wigh five brassy black spots on each side
of the posferior portion of the disc; namely, three lnrge ones near the
middle, placed, two on the poslerior margin, and one between the apices
of these, a small one on the lateral margin near the lateral angle, and
ongs between this and the three mrga spots : sentellum with the basal
portion brassy black, with a narrow median line, the basal angles, the
lateral ma:giua., and anoblique angular line on each side testaceous ;
ecorinceons portion of the I1muel_1;t-mm:iﬂ1 a broad, brassy black trans-
verse band abont the middle, and an indistinet spot of the same colour
towards the apex ; membrane brown, semilranspavent wings blackish,
with the base vermillion: dorsum of the abdomen bright red, shining ;
marging orange, with o brassy black spot on each sature : abdomen ba-
neath testaceous, very fuintly and sparingly punctured, with a vow of
round, dark brown spots on each side between the sligmata and the
median furrow ; stigmata black : pectus more or less thickly and finely
punctured with brown; pectus impunctate ; mesostethiom  with a
slight median ridge : legs tostaccons, with a streak on the apex of the
femors, a gimilar streak near the base of the tibim, the apex of the tibhim
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and the tavsi, black P rostrnm  testaceons, with il apes black : antennm
black, with the underside of the basal joint testaceous (Dallas).  Long,
21—22 mill. -

Reported from Indin, Burma, Mesam (mihi).

198, Auvrvs s, Distant.

Agetirs minnes, Dist., 'T"r.mx.. But, Soc. p. 347, £ 12, 1. 1 {1887}

Head fuscons; tylus (excopt apex and lateral marging) ochrace-
ons ; eyes greyish ; antennme black, second joint shorter than the thicd,
3-4 joints sabequal in length ; head wmbher thickly and finely punctate,
excepting the lateral mavgins which are levigate: pronotum more .
coarsely and spavingly punetate, lateral marging levigate anddinely
erenulate anteriovly, lateral angles obtusely pointed and slightly pro-
duced ; of a veddish ochraceons colour, with thirteen fuscouns spotas
arranged six at base, of which two almost oceupy the Interal angles and
the interveming four are more or less trinngular, §ve diseal spots, of
which the median iz longest and intervenes between the two median
basal spots and also between two large spots placed near the anterior
margin : scatellom coarsely and rather closely punectate, fuscous, with a
median longitudinal ochraceous line, and a similar line extending from
ench basal angle and meeting the median line on the dise : eovinm finaly
and sparingly punetate, reddish ochraceons with fuscous punetures and
some irregularly shaped spots of the same colonr, of which the most
prominent are a claval streal, three discal (the lowermost largest), one
Inrge and long costal spot at abous tie middle, and three subapical
spots (the median largest) : membrane bronzy-brown: abd®men above
reddish : head beneath ochraceons, margins of rostral canal, marging of
bazes of antennm and a band ;‘mul the same to the base of the ll;e:td.
fuscons : prostethium fuscons, anterior and posterior marging and a
transverse discal line ochraceous : lateral marging and a spot near the
coxm, reddish: meso-and mela-stethiom fuscalus, their m#rging and
the odoriferons: apertures ochrad®ons, and with reddish spots near tha
bases of the coxme : abdomen beneath with a median, longitudinal, fur-
row, reddish ochraceons, ornamented with a number of large dark fus-
cous spots: legs fuscoms, femorn streaked with ochraceons (Dist.).
Long, 23 ; exp. angl. pron. 10 mill,

Reported from Assam, Sibsdgar (mihi).

Genus Eveypeaa, Laporte.

Pentaloma, sabg. Ewrvdema, pt., Lap. Ess. Hém, p, 61 (1832) ; Horr. Sohiff.
Nom. Ent, i, p. 37 (1835) ; Furydena, pt., Am. and Sorv, Hist, Not, Tna. Hém, p. 125
(1843) ; Kolenati, Melet, Ent. iv, p. 21 (1B46) : Strachia, pt., Dallas, List Hem,
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i, p. 267 (1851) ; Fieb. Enr. Hem. p. 343 (1861) ; Walker, Cht. He. §, p. 313 (1867)
Ewrydemea, Stal, Lﬁn.'rs. K. V.-A. 1"3:51'1.!. xxix, 3, p. 39 (1572); En. Hem, v, p. 60, &0
{1576).
-

Stal thas distingnishes betweert the allied genera :—

1—2. Iyes sessile: antevior and antero-lateral margins of prono-
notum, elevated, callons :— Furydenm, Lap.

2—1. Eyes briefly stylate. .

8—4. Pronotum sinnate at the apex, anterior margin callons :(—
Stenozygum, Fieb.

4—3. Pronotnm somewhat truncote at the apex ; anterior margin
not callons :—Bagrada, Stal.

L]
199, Eorvypema FESTIVUM, Lannmns.

Cimex foslivies, Linn., Syst. Mat. i, p. T3 (1T67).

Pentatomn picta, Horr, Schail. Cont, Panz. Fann. Germ. p. 118 [1835).

Ewrydema pictuns Herr, Schill Nom. Ent, i, p. 53, 91 (1835),

Strachia picta, Haho, Wanz. Ins. i, p. 14, t 77, f. 240 (1B35); Fieh. Ear.
Hem. p. 343 {1861} : P. Liw, Wien, Ent. Zeit. ii, p. 87 (1883).

Cimer fallar, Scholts, Prodr., p. 164 {1846},

Var. albiveatris, Jokov., Bull. Boc. Mose. 1i (3) p. 105 (1876).

Var. eruenfatum, Poton, Hém. Het. France, ii, p. 70 (1B80).

Eurydema festivien, Distant, Seient. les, Boc. Yarkand Mise, p. 6 (15879): Rentor,
Ent. Tijds. i, p. 130 { 1880) ; Rev. d' Ent. i, p. 63 (1884) ; Berlin Eat. Zeit. xxix,
p. 40 (1855).

Renter (1. c.) establishes the fact that Cimez festivus, Linn,, is not
the speciesof that name as used by later anthors, but is T, pietwm, H. 8.
hence arises some difficulty in armanging the synonymy. Threugh the
kindness of M. Lethierry, I have received a specimen of I, festivum, from
Amasia in Asia Minor, which agrees ift all respects with Hahn's figure of
&, picta which 18 desoribed by him as having * the antennae black ; I{nnd
reddish nr_}rcl lowish, anteriorly with two spots, and fmml the eyes hind-
wards, black-green : above punctured i pfonotum }rclln-.-nahl, reddish on
the border ; anteriorly with two transverse spots, and, behind them, a
transverss row of four nlmost guadrate spots, black-green: seu-
tellum yellowish, reddish at the apex, black-green ab the base : hc:mf:‘ly-
tra reddish or yellowish, each with n houk-allrfpntlt black-green marvking,
behind which, as also on the outer margin, 15 o i.rl:u.:k-grtﬁcu spof :
abdomen beneath ye’liowi.ﬂh or I.'Cﬂdi.‘!]!.l i .t.ru tho ‘nuinr margin on e:ylu::h
side, a small black-blue point on ench incisure: wings black-green with
whitish limbus: feet yellowish, ringed and streaked black-green." Long,
10} ; broad, 5} mill. : "y

Reported from Europe, Yarkand, Sind valley, and probably Sikkim.
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™ :
200, FEurypesma posmixolow, Scopolie

Cimez dominulus, Scop., Ent. Carn., p. 124 (1763). .

Cimer fosli Fabr. Syat, Ent. p 14 (17756) ; SEpee. Ins. ii, p. 358 (1781);
Maut, Ins. ii; p. 2095 (1757) ; Ent, Syst. iv, p. 118 (1794} ; Syst. Rhyng., p. 172
(1803) ; Gmelin, od. Syst. Nat. § (4), p. 280 (1793 ) : Wolff, le. Cim. p. 61, £. G, {. 58
(1501},

Birach

1 E|:|}T“.. Wonz Ins. i, p. 1EL, £ 29,1 1';:{13i1|}: Fiabor, Fur.
Hem. p. 342, (1861 ) : Saunders, Trans. Ent. Soo., p. 124 (1875) : 7 L, Duada, Wien
Ent. Zeit, iv, p. 70 {1885).

Yar. Eur o blesgien, Kolen, Mel, En » p- 28, & 15, I. 31 (1B46).

Eurydema dawricim, Motsch., Bull. Soo. ‘\uu: ?llwsu.. -,..,' p. O02 (1850): Sital, En,
Hom. v, p. 86 (1876).

Evrydema domisulum, Reutor, Hev. "Ent. iii, p. 68 (1884); Derlin, Enf Zoit.
xxix, p. 40 (1885).

-

d. Head black; margin red; antennme black, reddish at apex:
pronotum ved, with six black spots of which four posterior: seutellum
red, with a black hemispherical patch at the base: hemelytra red ; apex
membranons, black : m:n';_;i'l whitish, with two black spots at the inter-
nal mnrgin, and a black dot ot the apex : abdemen red with a black
spob above on the apex, beneath on both sides with six ovate black spots ;
feet black. 9 of the same colour, but a little larger (Scopoli). Long,
63 mill. Wolff's deseription is as follows ;—* Head black, lateral margin
red, impressly punctured, with a small impressed line, posteriorly bifid,
on the apex ; orbit of the fuscous eyes rufous : vostrum 4- jointed, black,
shorter than half the hody : Ermnr)lnm deglined anteviorly, red, shining,
impressly punctured, with six black l‘pnih the two anterioy large, the
four posterior smaller : seutellum red, impressly punctured, longer than
half of the abdomen, with a black hemispherical pateh at the base, and
a small marginal spot on both *sides before the apex: hemelytrosred,
impressly punctured, shining, interior margin, an abbreviated median
band close to interior margin, spobat apex, and another in the middle
of the exterior margin, hlack ."'TJLE:II.]EH'MH_' black, shining, ..nt-'r';-[.. broadly
white : wings faliginons, white at apex : abdomen above deep ]}l’l{!L
shining, margin red, immacnlate : beneath rafous, deep black in ihu
middle, very shining; n line of black dots on both sides: peetns deep
black, very shining, with all the suiures livid: anus rod -

i e fook deep
black ; first tibise with o small tooth before the apox.

Varies in size
and in having six black ovate spots on each side beneath.! TLone 10
mill. 5

Reported from Enrope, but is probably found in N. India, some of
the specimens procured there being very like Wollf's figure but com-
parisan with a long series can nlone settle this question.
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)
o 201, Epeypema witkix=, Distaut.
Enrypdema wilking, (Ochs., in lit.) Dist, Trans, Ent. Soc. p. 123 (1879) : Sciont.
Rew. 2ol Yark. Miss. o, I (1870, .
Strachio eonapicua, Jakov., Bull. 3-.'-;"I|n|r. Nat. Moseou, p. 286 {lﬁ'ﬂ]_

Pale lnteons, somowhat thickly and t‘{l;n'sal'l}' punctured : head with
the anterior part of the .‘\_'-11|.'|rl'|:1l"l_:'il'|.'t]: Interal 1|u|'11|:_~|-5,, and a large trinn-
gular marking ab the base; pronotum with two lnrge diseal, subgua-
drate, linear markings, elongated exteriorly ; scutellam with the base
and two median forked lines, extending therefrom to about the middle,
aud spots on tho latoral mavgins, a little before the apex; corium
with two claval sireaks, n linear spot on the middle of the cuter margin,
a tragsverse waved band, extending from the base of the membrane for
two-thirds across the corium, and a rounded subapical spot, shining
green.  Abdomen above Inteous, apieal segment black, connexivom with
a vow of large green spots; underside of body. pale luteons: abdomen
with a marginal row of spots situnte on the outer edge of each segmental
suture, and & submarginal row of transverse, slightly-waved linear
markings, situate on the middle of each segment, greenish-black :
sternum with some irregular mavkings of the same eolour: legs pale
luteous, streaked with greenish black, and femora obzeurely annulated
with the same colonr near the apex : autenne black, second joint about
as long as 1 and 3 together, 4 somewhat dilated, about as long as &5 :
rostrum luteons, pitehy at base and apex. In mest speeimens, the
markings on the pronotum are not perfectly subguadrate (Dist.). Long,
7 mill. bt

Reporfed from Yangi-hissar.

202, Euryvpema onyatou, Ldnnens,

Limex ornatus, Linn,, Faun. Suce. 17 ast (1761) ; Syst. Nak. i, p. 723 (1767).
Beopoli, Ent. Carn. p. 123 (1763} : Wollf, Ie, Cim. p. 16, £.2, £, 15 (1800).

Var. Strachia herbacer, Hahn, Wanz. Ins. iii, p. 13, t. 77, . 239 (1836} : Eury-
dema festivamenr, herbacea, Distant, Beien. Res, Sgo. Yarkand Miss, p. 6 (1879).

Pentatoma crnata, var. hoffmanzeggi, Gofki, Anal. ad Ent. p. 85 {1852) und var,
Jalleni, Gorski, 1. o.

Eurydemn ornatpm, vor. ventrenlis, Kolon., Mel. Eut. i, p. 26 (1846),

Hteachin arnata, Dada, Wien. Ent. Zeit. ii; p. 70 (1884).

Eurydema ornatum, Renter, Rew, 4" Enk. iii, p. 68 (1884) ; Borlin Ent. Zeit.
xxix, p. 10 (1885).

Ovate; varied black and rved: head and wings black (Linn.).
Varied black and red: head, antenmep, pronotum beneath, and foet,
black : hemelytra with a free spot at the apex of the corinm, a black
subovate mark on the external margin towards the base ; internal mar.
gin black and with two black spois, the lower af which ig long and ob-
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tuse ; membrane blakish, margin whitish ;, two black u.:.-‘mihifid Bpots on
the pronotum: abdomen beneath ved, in the middle with four transverse
spots, on each side with o somewlhat double row of black points, of which
the one marginal with five somewhatfconical points, the oiher interior,
with six somewhat round points, with abrighter pupil in the middle
(Seep.). Long, 8! mill, .

Var. herbaces, Hibn :—Antoennm and feet black ; the shining blaclk-
green head narrowly edged red anteriovly : above punctured, ved : the
anterior and posterior black-green markings on the pronotum united : on
the inuer margin of the hemelytra, a broad, black green-tinted, J-shaped
mark turning outwards which is also produced inwards on to the scu-
tellom, towards the apex, a black spot, and, on the onter margin, another
gomewhat larger : abdomen beneath red, black in the middle, black with o
blue tint, aud on each incisure, on each side, a small black-blue spok :
wings brown with a greenish tint and whitish limbus, Long, 7:—8L;
broad, 4—41 mill.

Wollt's specimen is thus deseribed :— B

Head, antennwe, and rostrum, black ; pronotum, scutellum, and heme-
Iytra red, punctured : head punctured, subemarginate at the apex, poste-
riorly with a bifid impressed small line; spot on both sides before the
black eyes and the very slender margin, red; rostrom 4-jointed,
red at base; antennw 5-jointed ; pronotum with a epot on hoth sides,
posteriorly bifid, black: scutellum with spot at base not reaching margin,
and one on both sides before the apex close to the spot on the he mely-
tra, black ; a somewhnt elevated small longitudinal line in the middlg -
hemelytra with a free spot at the apex, another larger at extesior margin
towards the base, and a median spot confluent with the slender black
limbus, black ; membrane black, limbus whitish - margin of nbdomen
prominulons, red, with four black®gusdrate spots ; benenth Frellow-feorn-
ginous with five marginal spots and the same number of elevated points,
black - pectus concolorons, with small impressed, enrved blpek lines :
anus entire, blackich : feet btk femorn at base and tibim aunulated
yellow-ferruginous (Wolff). Abdomen beneath somebimes red, with fonr
transverse, black spats : pronotum sometimes with six black spots.

Beported from the Sind Valley.

203. EcrvpEMA PULcHROM, Westwood.

Peatatoma pulehra, Weatw., Hopo, Cat, Hem. §, p. 84 (LR37). Tava,

Strachic pulchra, Dallas, List Hom. i, P 268 (1B51); Walker, Cat. Hot. iif, p.
332 (1868),

Euryllema sumatrana, Ellenr., Nab. Tijds. Ned. Ind, xxiv, p- 152, £, 20 (1862)..

Evwrvdema pulehrs, Htal, En, Hem, v, p. 86 (1876) : Sign., B, 8. E. F. (G 8.)i,
P- xli {1B81). China.
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Fulvous : body stmewhgt deprossed ; head %lack, margin pale :
spots on hemolylra eyancous : abdomen beneath with medinn bands and
round latoral spots (Westw.). Long, 8-8; mill.

Head blaek with o lnteons limbu® : pronotom orange red with six black
Bpots, two transyverse towards anterior ru:ll':.;hl., two nhlilplcly oviate tos
wards posterior margin, and two wery minute punctiform spots at thoe
posterior angle : seutellum orange red, spotted sblack, a single, very
large, obtusely triangular, spot at the anterior margin, and two margi-
nnl rather oblong near the posterior angle : eoriaceous portion of the
hemelytra black, with o sigma-shaped band in the middle and the
external margin, red ; membrane black, chalybeons, margin hyaline at
the apex : sternum luteous, spotted black at the stigmala : venter lute-
ous, with a transverse band-shaped spot on each segment and two on the
stigmata : femora lutescent, Llagk at the apex; tarsi and antennm,
black ( Ellenv.). Long, 9 mill,

Reported from Java, China, Sikkim where it is not uncommon
(mihi}. -

204, Eoerrpeua Munrieuscrara, Distant,

Eurydema multipinctata, Disl, Trans, Ent, Soc., p. 348, 1. 12, 1. 6 (1887),

Body above pale ochraccous, sometimes suffused with purplish
above : margins of tylus (angulated externally about the middle) and
the base, black : antennm ochraceous, apex of third and 4-5 joints palely
infuscato, fourth joint longest : rostrnm ochraceous, tip pitchy, reaching
last coxm ; provofum with twelveblnck spots, arranged four on anterior
margin, remainder on the dise, three in each angular area and two in
the middle : sentellum with ten black spots, foar at the base, four near
middle, and two before the apeg: gorium with three black spots, ar-
ranged somewhat longitudinally : membrane blackish, pale hyaline at
apex and margins : body beuneath pale ochraceons, head with two black
spots at The base, sternum with a dogble submarginal rew of black
spots, o transverse black spot on cacifside of the metastethinm, and o
double row of black marginal spots on the abdomen (Dist.). Long,
£2.9 mill,

Reported from Arrah (Bengal), rather rave {mihi},

Ciomusz Stexozvavy, Fieher.

Ear, Hem. p. 345 (1801); Stal, (fvers, K. V.-A., Firh. 520 (1867) ; En. Hom.
v, . 61, BG (1876). Includes Nitilia, snbg. Minodia, Muls. aud Roy, Pun. Prance
Fent. p. 199 (1866).

Bedy short, oval, hairless, ghining, somewhat eonvex, bright colony-
ed : head not much deflexed, lateral margins rounded, slightly sinuate
towards the base ; nntennm robust, EEEDI‘J.{I. joint shorter than the third

IR —_——

[rennp——
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and only o libile longee than the fiest; -l--fJ.juiuis robust, cach one-Lhivd
longer than the thivd : basal third of the scutellnm nob or bub slightly
elovated : apical angles of the abdominal segments without 4 spine, not,
or but very slightly, prominuloas: fast femora aoarmed, nob incras-
salo in o,
-
205, » StexozvGUM sreciosud, Dallas,

Steachin speciosn, Dallas, List Hom., i, p. 261 (1531} ; Walkor, Cat. Wek. ii, p.
d26 [ L8467 ),

Stenozygune speciosim, Stil, En, Hem. v, p. 8G (1879),

2. Rather elougate, ovate: head, black, impanctate; ench of the
Jnga with the inner margin yellow and an orange spot at the h:t;;ﬂj o
lavge oblong orange yellow spot on the middle of the vertex, and a
minute yellow dot on cach side botween this and the eyes, which are
pitchy ; ocelli red : pronotum black, divided in the middle by a deep,
Lransverse, strongly punctured furrow ; antevior portion smooth, shin-
ing, impanctato, with the broad lateral nurZing, n Short line on each
side on the anterior margin, and four spots across the disc, just in front
of the trausverse furrow, yellow; a small raised orange spat near each
anterior angle surrounded by a depressed line; posterior portion irre-
gularly punctured, with a broad, median, yellow, longitudinal band, ox-
panded on the posterior margin (and probably continaed on the auterio
lobe}, and o narrower band of the same colour on ench side. Scutellum
rather clongated, ponctured; the base black, with a broad, median,
longitudinal yellow ling, and an orayge %pot in each angle; the pos-
terior portion yellow, with a large red patch on tho dise, ot atd behind
which, the lateral marging ave black; apex impuuctato: corinm blagk,
punctured, with the dise smootly; \'x'il.h the outer margin broadly but
interraptedly pale yellow ; the two inner veins pale yellow, an urm'lg:
spot on the dise before the middle, and a large irregulae yellow patel
tinged with ved in the middle, at the apex; membrane derk brown,
shining, somewhat brassy, with®the marzin hyaling : body beneath
tawny, very smoolh, 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 stigmatn are seat-
ed in a reddish longitudinal line : pectus more or less panebured and
spotted with black : femora pals yellow, striped with black, especially
towards the apex ; tibie yellow, with the two black lines on the ontside ;
tursi blackish brown : rostrum pitchy blaek, with the bass yallow : an-
tennm black, with the second joint much shorter than the third, the
basal joint yellow beneaih (Dallas). Long, 7-8 will,

Reported from N, Tudia.

b
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- g Geans Daanans, Sial,
Stettin. Eat, Zeil,,  xxiii; p. 106*{1802) ; Olvers, K, V.-A. Fich. xxix, 3, p. Hit
{1872) ; En. Mem. v, = G1, 85 (1876).

Body subobovate : head triangnlar; jugn somewhat as long as tho
tylus, converging forwards, not contiguous, however, afb the apex : eyes
somewhat stylate : ccelli almost thrice as far from each other as from
the eyes: second joint of antennw longer than thied : pronoium indis-
tinetly sexangular, posterior angles very obtuse, broadly vonnded, antevior
margin not, or seaveely, elevated : fibim rounded ; basal joint of last
tarsi shorter than the two apieal taken together (Stal).

Type Cémer pictus, Fabr,

L]
206. Bacnapa rrcra, Falbwicius
Cimez pictus, Fabr., Syst. Ent. p. 715 (1775) 1 Spec. Ins. i, p. 350 (1781) ; Mans.
Tna. if, p. 200 (1787); ':lll:. Byst. iv, p. 123 (1794); Syst. Bhyng. p. 177 (1503) ¢
Wollf Te. Cim. 1, p. 17, t. 2, £. 1T (1500},

Strachea picta, [Ju]l.l.s.. Ligt Hom. i, p. 259 (1801); Walker, Oat. Tow i, p. 326
(18G7).

Bageoda picts, Sisl, Stettin Bnt. Zeit. xxiil, po 106 (1862); En. Hom. v, p. 85
(1876); Lethierry, An. Mns, Gen. xviii, p. 703 (1583),

Antennm black : head black, with lateral line and two very minutc
points on the vertes, rufeseent: pronotum deep Llack, shining ; anterior
margin snd lateral lines, and a median, palely fu:ugmous. soibelliun
deep black, with a longitudinal line and two small zpots on each side,
pale ferruginous : hemelytra: sigooth, margin pale, ending in a larre
ferrnginoms spok: wings fuscons, immaculaie : beneath flavescent, with
o lateral line and spots, black: feet pale with Dblack lines {Fabr.).
Antennae, eyes and head, black ; thu]ﬂhltm shining, margined, emarginate
atthe apex, with o small line on huth gides at th_ margin as far ag the
eves, and two dots on the vertex, yellow-ferruginous : mmumncu]w Hpace,
yellow : wostrom fuscous, d-jointed, as lopgas half the body : pronotun:
deep black, shining, postevicwly impwessly puneluved; anberior and
laternl marging and o median line, yellow ferruginous, and an anterior
spot on each side, yellow : scntellum deep black with a medinn longitu-
dinal line, nud & spot on each side at base and apex, pale ferruginous
hemelytra deep blaek, impressly punclored, a pale line at the margin
confluent with a ferruginous spot on the npex ; apex itself black : wings
Llackish, immaculate: abdomen beneath flavescent, the marging of sep-
ments black, n line of black points on ench side; pectus spotted rofous -
feet pale, varied with small fuscons lines and dots (Wolfii). Varies in
size, in the pronotum having no yellow spots, in seutellum with two dote,
and the abdomen being black with ycllow.buuda. Long, 8 ; broad, 4 mill,
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Repovted vom *N. Todin, Dengal, Bombay; Baghdad, Abyssinin.
The londimn Muscum hos spectmens , from Caleatfs (mihi), Havdwir
(N.-W. Provinces). 4

.
Genus Cixxia, Stal

Steiiin Ent. Zell. xxiii, p. 105 (1582); Ofvers. K. V.-A., Firh, p. 20 (1867) ¢
Walker, Got. HWet. ii, p. 328 (1867 ) : Stil, Eo. Hum, v, p. G1, 87 (1876).

Head trinngalar; juga converging towards the apex,; scarcely con-

tiguons ab the apex: eyes very briefly stylate: ocelli scareely or unly a
litile more distant from each other than from the eyes : antennm long, Lasal
joint extending beyond the apex of the head, second joint shorter than
the thivd: basal joint of vostrum longer than the head: prouotiny sex-
angular, mavgivs anteriovly and the anterior lateral, clevated: feet
unarmed, tibim broadly suoleate above: basal joini of the last tarsi as
loug as the two apical joints talen together (Sial).
Type Cinex lnbatas, Fabr.

207. Ciwxia rovmars, Fabrieius.
fimox Hmbabus, Fabe, Syst. Rhyng, p. 156 (1803) ; Durm. Handb, Ent. i, i), p
367 (1895) = Herr. Schill, Wane. Ins. iv, p. 81, £ 138, {. 430 (1&5:),
Strachio limbata, 1L'I!'l and Sere, Wisk. Nat. Ine, Wém, po 137 (1843) ; Dallas List
Hem, i, p. 2062 {1851) ; Walker, Cat. Tlet. if, p. 326 (1807).
Cingia limbala, hl.l.! Hem, Fala i, p. JI.'InII.‘\Ll‘:.I, En. Wom. v, p. 87 (187G) 1 pupn,
Ellenricder, Nat. Tidzske, Ned, Ind, xxiv, p 133, £, 2 2 (1862).

Above deep black : antenun th:,'{'p lJ|iLr_']»;': head with fwo abbreviat-
ed lines, rufons ; pronotum  peoctured, with & median erossenfous wnd
entive limbuns favescent : margin of seutollum and a median line, rufous
hemelytra with a rofous :||u_1l|1u Line which i pﬂwlLJlUI]_‘f arcunte :
winga black, whitish at the apex : I::nfj variegated (Fali). "Above with
antennme black; two longitadinal lines on the head, marging of prono-
tum, a lonritudingl line L!Lmur'h the middle and o transyerse  ling
neaver the anterior marein lHl’.k finge, Iateral margins and s median
longitudinal line on seotellum, on the hemelytea o broad line from the
basul outer margin curved townrds the inner augle of the spical marrin
anid thenes i‘ﬂ“uhring tlie :':irii_!:l] margin to the outer ‘“'!-}I'JT two fine lines
{one abbreviated) parallel to the inper margin, and two lines between
ghe broad curved line and the external margin, ochroous: abdomen
beneath oehircons with four oblong black spots on cach side of the dise
and iri:mr__;u[::l.l' spot ot the apex, a spot on oach sermoent {uw’n]:ﬂg the
margin, three beoader spots on cach side of the pectas. Long, 13-16
mill.

Reportod from Java, Silhat, Doema (mihi). The Indian Musenm
hag specimens from Sumatea, Tavoy, and Hurmatli in Assam,
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o  (onns Stracuia, Hahn, Stal.®
Malm, pt., Wanz, Ins. i, p. 180 (4831): Dallas, pt., List Wem. §, p, 202 (1831) ;
Walker, Cat Het. fipp. 257 (1867): StAl, Stettin Ent. Zeit. xxiii, p 105 ( 1562) 5
Ofvers. K. V.-A. Farh p. 520 [1867) ; En® Hem. v, p. 61, 87 (1876).

Head trinngular; jugn somewhat contignons at the apex, eyes very
briefly stylate: ocelli about twice® as far from each other as from the
gyes : antennm 5-jointed, long ; basal joink searcely oxtending beyond the
apex of the head, second joint a little shorter than the thind ; pronotum
sexangular, anterior and anterior lateral margins reflexed, the lattor
ginuate: feet unarmed: femora, in &, incrassabe ; tibim above broad- [
Iy sulcate, last tibim, in &, slightly ecurved; basal joint of the last tavsi
shorger than the two apical taken together (Stal).

Type, Strachia cruciger; Hahn.

208. Srracuir crUCIGERA, Hahu.

Strachia cruciges Halm, Wanz. i, p. 184, ¢. 20, {. 956 (1831).

Strachia fammule, Ellenr. Nat, Tijds, v, Wed. Ind. xxiv, p. 153, 1. 23 {18G2),

Strachia erucigera, Dallag, List Hem. i, p- 262 (1851); Walker, Cat. Het. ii, 18
232 (1867); Btal, En. Hem. w, p. 87 (1870) ; Distout, J. A. 8. B, xlviif, (2), p. 37
(1879); A, M. N. I {5 =.) iii, p. 45 (1879).

Above black, punctured, . shining : pronotum with a red and yellow
cruciform mark ; the red, yellow in the middle: sides and apex of the
geutellom, black ; the corinceous portion of the hemelytra posteriorly,
towards the end, with a yellow transverse band : the abdomen reddish
yellow, spotted black on the sidgs beneath: all the femora black with
above a nfrrow yellow, longitudinal strealk.

Fahn deseribes an Indian specimen thos :—Tead black, above with
a blueish tinge : antenne black, outwyrdly finely pilose : eyes brown-yel-
low, black in the middle: ocelll small, brown-yellow, ghining : vos-
trum black, shining: pronotom mnarrowed forwards, with o transverse
protubermmce through the middle; both the onter corners produced in
a sharp point ; above, black, shining,#with a red eraciform mark which E
turns into yellow posteriorly : pectus shining, blagk, with a white spot ot
cach foot and near it a small red spol outwards ; sentellum finely punctur-
ed, shining, red, yellow in the middle, black on the sides and at the apex :
corinceons portion of the hemelytra black, above on the inner margin,
and beneath on the outer margin, & white longish ling, then, before the
end, o red yellow transverse band ; membrane brownish, lighter at the
tip, reaching beyond the abdomen which is above yellow-red, shining ;
ench ingisure on the outer margin with a narrow black streak : beneath
yellow-red, black in the middle, and each segment with a black pune- !
ture on the margin: feet and tarsi ave glossy black, and each lemur is
marked above by a narrow yellow longitudinal line,
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Var. a. Scatelhmn black with a longitudinal red streak, yellow in
the middle, and above, in ench corner, a red spot. Loug, 7} ; broad almest
4% mill, .

Reported from Javn, Sumaten, YTonasserim, Assam {mihi). The
Indian Maseum has specimens from Tennsserim.

-

sSpecies of doubiful position.
200. Stracmia arFriors, Walker, Cat. Het. ii, p. 332 (1867).

Dark-green, broad, elliptical, shining, thinly and roughly punctored,
tawny beneath: bead broad, partly tawny along the borders; sides
reflexed ; jugn and tylus of cqunal length : rostrom tawny, extending to
the hind coxm; antennme black, slender; and 2 joints tawny ; first ex-
tending almost to the front of the head ; sccond mueh shorter than the
third, which is tawny at the base: pronotum with slightly veflexed
sides ; fore angles slightly acute ; hind angles much rounded : sentellum
long, rounded and rather broad at the tip: nl.u]m:g.cn above tawny :
legs tawny, rather stount; tibim setulose, furrowed : hemelytrn with a
brownish membrane : wings cinereous (Walker). Body long, 141—I15
mill.

Reported from India,

210. Srtracura xoRNATA, Walker, Cat. Het. ii, p. 331 (1867).

Black, elliptical, smooth, shining, here and there coarsely pune-
tured, testoceons beneath: hiead with a large testaccous apot on the

" hind border; sides reflexed ; jugn and, tylus of equal length : rostrum

black, extending Lo the hind coxm, testaceons at the base #pronotum
with a well defined transverse furrow, with o testaccous spot on the
fore part of each side, and with o, testaceons stripe which is dilated on
the fore border and more so on the hind border ; angles much rounded :
scutellom with o testaceous spot on each side, and with o testaceous
slripe : pectus and abdomen eneath with a broad black stripe on cach
gide: legs black, stout; femorn twwanrds the base and coxm Lestaceons B
hemelytra with a testaceous costal dot near the base and with two
testaceons spots in the disc; first spot before the middle ; second be-
hind the middle, larger than the first; membrane einercous { Walker).
Body long, 7—7% mill,
Reported from India.

211. STRACHIA STRANGULATA, Walker, Cat. Het. ii, p. 844 (1867).

Aeneous-black, clongate-elliptical, shining, thinly and roughly
punctured : hend smooth; sides slightly reflexed ; juga eontiguous
beyond the tylus: eyes progpinent: rostrum Dblack, cxlendiug to the
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hind coxwe @ antennm black, jpore than half the lefisth of the body ; livat
joint broad, extending to the fpont of the head; second ns long ag tho
thivd ; fourth longer ithan the thivd; Bfth shovter than the fourth:
pronotum much narrower in front & the transverse furrow, with a pale
yellow stripe, which is broadest on the fore border; a nencly round.
callns on eacl side in frout; side# and fore border pale teslaceous,
slightly reflexed : sentellum with a pale yellow stripe, which is ablire-
vinted hindward and bas a red patch at each side of it ab its base, and ot
its tip : pectus whitish about the coxwe: abdomen beneath with an irre-
gular yellow stripe on each side: legs long; fumora glightly incrassat-
ed: hemelyiva with a white transverse slreak, jeining the exteriov
border near the angle of the corinm; membrane black, with a whitish
pellucid border (Walker). Body long, 8—02 mill.
Heported from Pennng : closely allied to S, bicolor, Dallas.

912, Sreicmir LiTomiFERs, Walker, Cat. Heb ii, p. 326 (18G7).

Blueish-blocle clongate-oval, shining, roughly punctured, pale Inke-
ons beneath : head with a red spot on each side in front of the eye;
sides pale Inteous, slightly reflexed ; juga and tylus of equal length ;
a black 1m.+ch on ench side beneath : rostrom black, pala lnteous at the
base, extending to the hind coxm: antennw black, about half the longith
of the body; first joint extending nearly to the fromt ; second much
longer than the third ; fourth ns long as the second, shorier than the
fifth : pronotum red, with six clongated blueish Llack spois; of which
two are transverse and on the fore border, and the other four nre.
abligue ; kind angles vounded : stulellum extending to the augle of the
corium: n ved siripe cxtending along hall thoe length from the
tip; sides rod for half the lemgth from the base : pectus on each
side with tlivee red spots, which #e 11‘_:'cgulm-l_f bordered with blaxckish
blue; sides red: abdoemen beneath red, and with blackish blue spots along
each side 3 connexivum ved, with blackish blue spots - logs Llack, streaked
with pale luteous: homelytra with Jwd® ivregular ved spots; costa to-
wards ihe base and exterior borider, ved : frst spot joining the red pork
of the costa ; second joining the red of the exterior border ; a whitish
costal streak beyond the middle: mambrne black, with a whitish
pellucid border.

Var.—Thorax with the spots much diminizhed in size ; the red line
more prevalent in the hemelytra ( Walker), Body long, 7—7% mill.

Reported from N. India. ;

213. Stracmia prsiaxata, Walker, Cat. Het. ii, p. 327 (1867).

Black, elongate-oval, shining, ronghly and thinly punctured, pale
{eslaceons beneath s head in front with pale reflexed teslaceous horders;
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juga extending wmufh beyoud the tyles; rostram blagk, extending to
the hind coxwe; antennm black, about liaslf the lenpth of the body ; fivst
joint not L'.‘([UIHI'i]If__: t the front. of the head ; sceond moch longer Lthan
the third; fourth a little longer $han the second : pronotum with o
testaceous border, a slender testaceous str pe, and a semicirenlar tes-
teceons line which rests on the hin®l border and emits a branch to each
gide near the fore boMler: seutellum bordered with tesincoous on each
side and at the tip, which is narvow ; fore part more convex than the
hind part, not punciured, but transversely and very finely striated =
pectas and abdomen bewesth with two stripes of lavge black spols :
abdomen bencath with a middle stvipeof transversely elongated black
Bpals: iﬂf__“'".':l- ]Jl.'.lul.{; femora towards the base and coxm testaccons ; s
terior tibiwe with a testaceous band : hemelytm with a testaceons stripe
which proceeds on the costa from the base, and diverzes to the dise and
returns to the costa, aud there again diverges and joins the exterior
border, which is also testaceons: membrane black, with a whitisk
bovder (1alker). Dody long, 8—81 mill, g
Reported from India.

214. Sreacmia secunicens, Walker, Cat. Het, §i, P 334 (1867).

Ochraceous, oval, shining, ronglly and thinly punctured, pale yel-
low beneath: head travsversely and finely siviated, ivreznlarly bluek
along the hind border; sides slighily reflexed ; tylus hardly extending
beyond the juga ; vostram black towards the tip, extending rather be-
hind the hiod coxm : antenne black, sender, full half the length of the
body ; joints from the first to the fonrth successively im:':'-ensiug ity
length ; first luteons, extending to the front of the head : fifth o little
shorter Lh:ul the fourth : pronotum wgfexed on ench side along the fore
border, with two abbreviated black bands; fore band containing a pale
yellow eallus on each side: hind band slightly interrupled, occasionally
thrice interrupted; hind anglag vounded : sentellum black, with a lute-
ous transverse, very large, eyathiYorm marlk i tip rather broad, bordered
with pale yellow : peetus and underside of abdomen with four stripes of
transverse black spots;, the latter with a median stripe of large black
spots: legs stout; tibim towards the tips and tarsi piccons Lhemelytrs
with two black stripes; first siripe subeostal, exeavated on the inner
side, commencing at one-sixth of the length and extending nearly to the
tip, contiguous to the sccond at its base ; second mueh contrucied in the
middle, commencing very near ihe base; not extending beyond the
angle of the corinm ; membrane bluekish (Walker). Body long, 9—91
mill,

Reported from Mysol, Bugma,
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215, Suuagmia rrarvseies, Walker, Cat, Het, S, p. 337 (1867).

Grass-green, broad, oval, slining, thinly and roughly punetured :
head slighily ochiradeons-tinged, teapsvérsely and finely strinled on cach
side ; three black spots on the hind border, the middle one much lnrger
than the other two; sides slightly, reflexed ; tylus extending a'liitle
beyond the juga: rostrum black, green at the .b:lsc, .Er..h}uﬂ{ng to the
hind coxm: pronotum with an ochrncecous patch on the fore part of the
dise, and one on ench hind angle ; six clongated black spots; two trans-
verse in front, four between the hind angles, which are much rounded :
scutellom wilth two large transverse black spots, on the fore border, and
with posterior elongated much lavger black spots, which ave nearly con-
tignoas ; tip rathor broad ; pectus and under side of abdemen with five
stripes of large black spots: legs moderately long and slender ; femora
with some black dots: hemelytra with three very large black spola ;
apical half of the corium ochraceons; membrane blackish, with a broad
pellucid bordor (Walker), Long, 93 mill,

Reported from Penang, Tenasserim.

216. Srracoin rarDarnis, Walker, Cat. Het. ii, p. 330 (1867).

Bright orange-red or luteous, broad, oval, shining, thinly and rough-
Iy punctured, pale yellow or white benecath : head transversely and very
tingly strinted, with three black spots, which are conneeted with ihe
black line along the hind bovder; an elongated black spot on the tylus,

which extends somewhat beyond the juga; sides slightly roflexed :.

rostrumn black towards the Yip, extonding to the hind coxe: anlennm
piceous, move than half the length of the body ; first and seeond jointa
bright red ; first not extending to the front of the head ; third bright
md towarvds the base, nearly twice dhe length of the second ; fourth a
little longer than the third and a little shovter than the fifth : pronotum
with gsix eclongated black spots, which are partly bordered with pale
yellow or Wholly bordered with white ; fisst and second spots transverso
on the fore border ; the other four nea® the hind border; o black dot on
cach hind angle, which is rounded; sides slightly reflexed ; pale yellow
or white in front : scutellum broad and pale yellow or white at the tip;
acurved ved band, pale yellow on each side where it joins the fore
border, sometimes wholly white; a slender rved stripe, pale yelldw to-
wards the tip or wholly white: pectus with six stripes of quadraie
black spots : abdomen above black with pale yellow spots on the cou-
nexivam under side with two rows of large black spots on each side; s
black dot on the sccond segment, au abbreviated black Land, which i
excavated on the hind border on the thied segment, and another on the
fourth, a large black spot on the fifth, apd o transverse swaller oue on
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the sixth: legs bright red, stoub: hemelytra with thyee large black
spota ; o lanceolate black streak on tha hind border ; membrane brown,
with a pellucid border ( Waller). Body long, 9-0% mall.

Bepovted from Bourn, Hong-Kong, Siam, Im.]l-'l

217. Sreaemin verara, Walkee, Cat. Het. 11, p. 329 (1867).

Crange, oval, shinkig, thinly punetured, pale yellow beneath : head °
emooth ; sides slightly reflexed ; jugn and tylus of equal length : ros-
trum pale yellow, extending to the hind coxe, tip black: antennm black,
a little more than half the length of the body ; first joint orange, not
extending to the front; second shorter than the third ;~fonrth much
longer than the third, as long as the fifth : pronotum with eight elongat-
ed cinereous-green spots; two transverse on the fore border; the olher
six forming a band between the hind angles, which ave much ronnded :
scutellum which is rather broad and extends beyond the sugle of the
corinm, pale yellow towards the tip; four large elongated cinercous-
green spots; two transverse on the fore border; two ldheeolate : pectus
and underside of abdomen with two rows of green dots: legs pale
green; tips of the femora ochraceous; farsi and tips of the tiliw
tawny : hemelytra with o cinercous-green subeostal streak, and with
three large cinercons-greea spots, the third jeining the streak ; mom-
brane brown (iFalker). Body long, 91 mill.

Reported from N, India. Like 8. varie, in strocture,

218. Breacmia nereErosrina, Walker, Cat. et iif, p. 331 (1867).

Ochraceons, oval, broad, stout, ﬂl;iuiug, conrsely and thisly pune-
tured ; benenth pale yellow : head with three black spols on the poste-
rior margin, a black dot in front on the tylus which extends o little
beyond the juga; sidos slightly reﬂcm_’d; rostrum  black, oclfraccous at
the base, extending a little beyond the lnst coxm; antennm black,
slender, 1-2 joints ochraceons, first not* reaching the front of the head,
ihird very moch longer than The Second, ochraceous at the J)"I.S.ﬁ‘ pro-
notum with four large black spots on the posterior marging space in
fromt on each side smooth, pale yollow, including o narvow transverse
Lilack spot; angles much rounded : the intermediate black spots of the
promotum continued on cach side of the base of the sentellum which has
also two very broad black streaks converging hindwards, npex broad,
rounded ; two rows of black spols on cach side of the peetns: abdomen
beneath with two submarginal rows of black spots: hemelytra with a
broad black sireak extending along the posterior margin and curved in-
wird at the apex, and a l'trge black eostal spot: membrane’ black,
bordered pale cinereous { Walker). Long, 85 mill,

Reported from Siam, .

]
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- Dive HOPLISTODEEARIA,

Etal, Eu. Hom, v. p. 61 (1876G). *

a.—Entive orifices margined ; wr suriculately .mnrgined ; or, gene-
rolly, extended in o margined furrow, closed at the apex, or in o con-
tinuons ridge : venter genevally tubgrenlated at the base or spinose.

b.—Anterior lateral marging of pronotum _entire, unnrmed, gone-
rally distinetly reflexed, or narrowly elevated and callous, varely obtusely
rounded.

c.—Mesostethinm with & videe generally slightly, or not so highly,
elevated, everywhers equally high : this ridge ravely entirely, or ante-
riorly strongly, elevated and compressed, and, very ravely, freely produced
betweon the first pair of coxm, and, if so, then either the tibix ave sul-
cated above, or broadly flat and marvgined, or the venter is furnished at
the base with a freely porrect spine, or the ridge itself is deeply suleated,
or the punctures on the head are arranged in longitudinal rows : apieal
angles of sixth gbdominal segment very ravely produced in o large
acute tooth ; sixth ventral segment, in 9, obtusely and not so deeply
sinuated at the apex.

d.—Lateral angles of the pronotam produced in o spine or acami-
nate process, or sinuated ab the apex, anterior lateral margins very ob.
tose, rounded, convex : pronotum anteviovly levigate, or sparingly pune-
tured ; within the sometimes eallons anterior margin, furnished with a
row of punctures, generally regular: entire bucculm rather clevated,
often higher posteriovly, abrupily eclevated and sometimes somewhnt
lobate posteriorly, there not gradually lower and evanescent : scatellum
broad belind the frema which do not extend beyond the middle of the
seatellum : venter neither ridged nor furrowed, second segment withont
Fil ﬂmina own tuberele in the middlce second joint of the rostrum not
longer than the two apieal joints taken together, penerally short ; fur-
row of the orifices clongate, varying in length : seutellnm levignte on
the basal®angles, or marked by a pale, lesigate, callons spot : pronotum
anteriorly and the head strongly declined, sometimes perpendicnlarly :
feet pale, not sprinkled black, ravely streaked with black ; punetures on
the head arranged in simple, prrallel, longitudinal rows.

Crenns Arcivus, Dallas.

List Hom, i, p, 218 (1801); Sthl, Ofvers., K. V.-A., Firh., p. 511 f1BGY) ; Tn,
Hem. v. p. G1, 88 (1B76).

Head short, somewhat triangular, rather broader neross the eyes
than its length, with the lateral margins strongly indented before the
eyes; the tylus passing the jugs, making the head rather pointed in

L]
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front : eyes 11'I'f_'lill[['|.l‘l.]l, semigloboze, tronoated posterigrly in a sbraight
ling; ocolli minute, faf, placed close to the cyes: antennm ahout as
long as the head and promotum, rather slendersof five joints ; basal
joint short and stout, not J-L-:u:]Lin;le apex of the head ; second joiuk
shorter than the third, about equal to the fifth; third joint longest;
fourth longer than rlu- second ; aufenmiferous tubercles very prominent:
rostrum renching the lmhlf‘uu!' coxme, inserted about the middle of the
head ; basal joint veaching the anterior coxm ; second joint longest, as
long as the 3 and 4 together; 3 and 4 aboul equal, nearly as long as the
first = body broad, rather flat above; pronotum anteriovly and the head
rather porpendicularly inclined ; the lateral horns of the pronotum eurved
upwards and a little hindwards, acnte at the apex, w ith & small tmlﬂl
on the anterior margin at a short distance from the apex, and with
goven furrows, 11.;1:]1131:,.', two on the upper gurfaes, three on the lower,
one on the anterior and one on the posterior margin: scutellum very
long, nearly reaching the apex of the body, not much narrowed towards
the apex, and with the lnteral margins straight ; frena short ; mesos-
tothinm furrowed : coriaceons portion of the hemelyira with the inner
margin very short, not veaching beyond the fourth part of the lengih of
the scutellum ; the apical margin, on the contrary, very long, produced
along the margin of the sentellum to within about one-fourth of its
length from the apex, then suddeuly rounded off ; membrane wilh
lmlf__;[i ndinal weins: bnse of the abdomen and sternom unarmed : l-:\._r:fx.
moderate ; femora tomescent beneath towards the apex; tibire above
distinetly furrowed ; tarsi J-jointed ; sgeond joint shortest ; apical joint
as long as the first and second together (Dallus). -

219, Ancimus®corowaros, Stil , -
Alcimnsg r--w.ré;l_'r.'a:a., atal, En. Hem. ¥, p- 83 (1876).

2. Pala flavescent, abows ulm,m'e and rather denselysprinkled
with black punetuves which ara “lso cinctured black : lateral horns of
pl. onotum levignie, mareined anteriorly by a fine wrinkle or ridge, abhre-
viated near the apex: head punetulate, with subbasal spot and nnern-
lated ling beginning at the oyos and produced towavds the apex, tes-
taceons : pronotum marked with a smooth anterior band, posteriorly
branched, flavescent, punctured within the black anterior margin ;
scutellum sprinkled yellow, marked at the basal angles with a levigate,
ﬂ:!."r’("ﬁﬂl'.‘]ll'. spot: pectus punctored here and there, adorned anteriorly
with a smooth, flavescent spot: venter smooth, adorned with a streak
which is contracted in the middle of the sorments, also with Llack
lateral bands which are pnnetgred : lect streaked with black i anbonnm
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testaceous, ol segre townwds he apex (Skil). Ll::ullgf, 8; broad, 5% ; oxp.
com, pron., 10 mill. .
Reported fromsthe Decean.

290, ALCIMUS FLAVICORXIS, Distant.

» e - 03 5 - o o
Aleiwins favicorniz, Dist., Trans. Ent. Sec. p. 343 (1857).
-

Head black, with three medinn lines on anterior half, a linear spot
near the base, and o similar spol in front of each eye, yellow ; antennm
fascons-brown, 2-3 joints subequal in length and longest, fourth shorter
than the third and Ln'u:_;er than the fifth : rostrum darle enstancons,
extending beyond the lust coxm : pronotum very davk obsenve oclimceons,
thickly covered with ecoarse, dark punctures, anterior fourth black, with
five yellow spobs, sitoate one on each Interal mavein, and three median
angulated spots, two near anterior margin and one between and behind
them, apieal angles widely produced laterally and npwardly, their apical
thirds yellow, extgeme apices black : seutellum and eorinm dark obscure
ochraceons, darkly and ecoarsely punctate, ivrorated with levigate yel-
low markings, and the scutellum with two large; yellow, !m'igrLin spots
near the basal angles : membrane fuscons, apes paler: head and pros-
tethinm beneath ns above, with two fused yellow spots on each side of
the eyes, the apices of the pronotal angles yellow as above : meso- and
meta-stethinm and abdomen beneath, ochrnceous ; the sntores, o row of
sublateral strenks and o median longitodinal band to abdomen, blackish
legs dark castancons; fomora more or less streaked yellowish (Dist.).
Long, H-EI‘,- exp. angl. pron., 10-12 mall.

Reported from Sikkim (mihi).

Genns Hornisgonera, Westwood.

Hape, Cat, Hem. i, p: 18 {1837); Dallag, List Hem. i, p. 194 (1851): Walker,
Cat. Het. ii, p. 265 {:Itil'j?:l : Sial, Ofvers. K. V.-A, Firh., 1 G1O {IEL}FJ : En. Hem,
¥, p. 62, BEF{1376). -

Body short, stout; usually as "'Imlg as broad : head smooth, not
punctured, unless ab the base: pronotum sparingly punetured, inclined
anteriorly, levigate, punctured within the lateral margin, spine of the
Interal angles stout, acuminate : seutellum broad belhind the frena
which nre short, transversely conves, especially anteriorly, depressed, or
somewhat so, at the frena, and furnished with a row of punctures; ex-
tending Leyond the half of the body and rounded posteriorly : antennm
ghorter than half the body, 5-jointed, first joint short, sccond and thivd
joints equal, longer, the fourth and fifth joints equal, longer and stonter :
corinm and sentellum of equal length, or somewhat so ; membrane with
geven longitudinal veins : feet simple; tibie rounded.
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221, * HorLigroners virescess, Dallas, -
Haplistodera vreescons, Dallas, List, Homsi, p. 217 (1851) ; Walker, Cak. Hel. ii,
P 265 (1867) ; Sial, En, Wem. v, p. 80 (1876). .

& . Head orange yellow, brownish towards the verlex, which is
sparingly punctured : pronotuwm very pale yvellowish green, rmather thick-
Iy punctured with brown, with two yellowish brown spots near the
anterior marein: the I‘;|rm'.|| gpines not very long, neavly hovizonutal,
acnte : seutellum testaceons, the basal portion very sparvingly, the
apical more closely, punctured with brown; the base with fonr brown
spots : hemelytra pale yellowish preen, rather finely and not thickly
punctared with brown ; membrane transparent: abdomen beneath pale
greenish yellow, rather thickly punectured, the punctures brown on
each side of the dise, on the middle of the last segment, and on the
anal plate: pecins pale yellow, pnnctered 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 : antenne yellow, with the
two apical joints folvons (Dallas). Long, $-10 mill,

Reported from N. India.

[ &)

232. Horuistopera 1xcisa, Distant.
Hyplistodera ineisa, Dist,, Trans. Buk, Soe. p. 349, . 12, §. 3 (L887).

Allied to I festacea, Westw. Ochraceous with brownish tints : hend
finely and sparingly punctate : antennm ochraceous, becoming darker
towards the apex: pronotum sparvingly but conrsely punctate, the
lateral angles produced into robust, *subneute spines, the apices very
glightly reflexed hindwards, and with o notched tubercle beneath at
about half their length : seatellum with the basal half very sparingly
but coarsely punctate, the apical i ¢hickly ponctate : cortum coargely
nod Lirregularly punctate : membrane pale hyaline : body beneath
ochraceous, with o sublaternl row of castaneous spota on ench side :
legs pale luteous; femora amnulated brown near the apex: rostrum
ochraceous, apex pitchy and extending a little beyond the last coxem :
2.3 joints antennm subequal in length, apical joint longest (Dist.).
Long, 8; exp. angl. pron., 9 mill.

Reported from Mungphu (Sikkim), Assam (mihi).

Genns Bovaca, Walker.
Cat. Hot. i, p. 251 (1867),
Body elongate-elliptical, rather flat, thickly and minntely pune-
tured : head lanceolate, nineh shorter than the pronotum ; juga extending
much beyond the tylus, aligi:lij’ notched on the outer side, terminating
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in two spines g C¥es not praminent : rostrum slender, extending to the
hind coxm : antenue slender, alout half the length of the body ; joints
snccessively incremsing in length ; fiest not extending to the apex of the
head : pronotum with a small I'l':n];ull:n'fl*‘:;‘ ringlob on each side in front,
connected by o streak with the margin, which is slightly erenulated ;
anterior angles: prominent ; hind antles rectangular, slightly prominent :
gentellum attonuated towards the tip, extending Father beyond the angle
of the corinm: ventral segments slightly arched : legs slender, rather
long ; tarsi three jointed: membrane with five longitudinal veins, of
which the subeostal one is forked ( Waller).

223. Doraca vsiconon, Walker.

-
Bolacn smicolor, Walker, Cat. Wet. i, p. 251 {1867). :
Ferruginons, hardly pale, but more shiniog beneath: antennm
piceous towards the tips: membrane cinereous, with furrugivous veins,
( Walker). DBody long, 155 mill.
Reported from N. India.

Div. CATACANTIARIA.

En. Hom. v, p. 62 (1876).

a, b, ¢. na in Div. Hopliztoderaria, (p. 66).

id.—Lateral angles of pronobtum rarely spinose, or produced inn
long process, if so, the basal angles of the sentellum ae without o
levigate spot; or the venter ig spinose, or tuberculated at the base, ov
furnished with a broad, obtuse, rounded ridge, anteriorly furrowed ;
or the black punetures on the head are arranged in simple and parallel
]uugibudinn‘l rows : frenn, gcucmll&', pxtﬂutll.:ll bohind the middle of the
gefitellum.

e—Cenicnlm, entive tars, or at the apex, generally, moreover, ontira
feet, or a«great part, black : antennm black, basal joint rarely fiavescent :
rostrum generally entively, or almost #atively, black, very ravely with the
grentest part, flavescent: entire membrane or the greatest part, black,
or brassy black : margins of head, at least partly, usually reflexed : body
generully large or moderate, usually yellow, pictured red and black.

Genus CatacaxTios, Spinola.

Esa. p. 352 (1837): Am. & Borv. Hist. Nat. Ins. Hém., p. 141 (1843) 1 Dallns,
phoy List Hewm, i, p. 196 (1851): Walker, pt., Cat. Het, i, p. 361 (1867); Btdl, Hem,
Afric. i, p. 188 (1864} ; En, Hem, v, p. G2, 80 {157G). :

Body ovate, beneath moderately convéx: head proportionately
small, flat, margins slightly elevated ; iugn and tylus of equal length ;

—

T i .
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boeculm reaching som®what the base of the head, moderately elevated :
antenuiferons tubereles almost entively visible from :11'11.!1.'01 nngrmed
eyes plobose, sessile : antonnme 5-jointed, first joind extending slightly
beyond the apex of the head : rostfum moderate, first joint somewhat
on a level with the bueenlw posteriovly, second and third joints abount
equal : antevior margin of pronotune slightly clevated, anterior lnteral
maveing aente, refllexed%or folinceously dilated : scatellum rather narrow-
ed posteriorly, frenn extended beyoud the middle : membrne extending
much beyond the apex of the abdomen, veins numerons, simple : mesoste-
thinm earinate : abdomen bronder than the hemelytra, flattened oot nb
the sides ; venter at the base unarmed, or spinose, or tuberenlate : feek
somewhat long, tibiee distinctly suleate above, first pair sometimes b];ghl,l_‘,r
dilated cxlwuﬂ.l]_', ( Stdl).

224, CaracaNtous NcarNaTUs, Drory.

Cafacanthus inearnatue, Dallas, List Hem. i, . 106, 270 (1851) ; Walker, Cat.
Hem., ii, p. 351 (1867); Btal, Ofvers, K. V.-A., Firh, p. ;:32&]5;[:.“ En. Hom, v,
p. 89 (1876) : Distamt, A, M, N, H. (5 s.) iii, p. 45 (1579), and =i, p- 160 (1853): J. A,
8. B. xlviii (2), p. 37 (1870).

Var, a. Cimer incarnatus, Drary, TIL, ii, p. 67, t. 36, £. 5 (1773) : Thonberg,
Nov. Ins. Spee., i, p. 46 (1783) : Stoll, Poenises, p. 14, . 2, . 10 (1758).

Cinez migripes, Fabricins, Syat. Ent. p. 710 (1775) ; Spee, Tns. ii, p 353 (1781) ;
Mant, 1ns. if, p. 201 (1787} ; Ent. Syst. iv, p. 106 (1794): Wolll, Ie, Cim. i, p. 11,
£ 11 (1800),

Cimer melanopus, Gmelin, ed,, Syst. Nat, 4, (4) p. 2149 (1788).

Edeswe nigripes, Fabr,, Syst. Bhyng. p. 149 (1503).

Pentalowme nigripes, St. Farg. and Serv., Enc. Mith. x, p. 63 (1825)

Catacanthis tncornatus, Am. and Serv. Hist. Nat, Tns, Wém. p. 142 figm]

Var. b, Cimer guranting, Solzer, Gesch. Ins. p. 96, & 10, £. 10 (1776) ; Fabri-

cing, Mant. Ins. ii, p. 200 (1787) ; Ent. Sysbgiv, p. 103 (1794) ; Stoll, Ppnaises, p. 29,
-

t. G, I. 39 (1788),
Edassa aurantia, Fabr., Byst. Rhyng. po 149 (1803).
Cimex aurantins, ]!m—n: Handb. Ent. ii, (i), p. 365 (1835).
Pentatoma aurantiscim, Blanch® Eligk. MNut, Tus. §ii, 20, Hom. t. 6, . 4 {1310 41).
Catacanthus aurandivs, Am. & Serv, Hist. Nat. Ing, Hem. . 142 {lﬂ.-!‘j:]

e

Var. a. ;—Larga; head, black, glabrous; pronotnm sunguineons,
apex and margin blackish: sentellum large, rufous, deep black ot the
base, but the black colour does not reach the sides : hemelytra smooth,
black, with a large reniform, sangnineous spot: wings deep black: be-
neath yellow with a ocmrnlescent spot on the pectns: abdomen nt the
base and with a spob on each side of cach segment, ciorulescent : rosbrum
and feet, black (. wigripes, Fabr.).

Above sangnineons; head, narrow anterior margin of pronotum,

anicnnm and feet, shining black, more or less bronzed : two black spols
-
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at the base of the scutellum; one similar spot, Bblomg and transverse
on the dise of each hemelytrom : body beneath yellow with a black
brounzed spot on ensh side of the mesostethium ; o narrow band of the
same colour at the base of the venthr, and & row of five similar spots on
pach side : the abdominal point reaches only the insertion of the inter-
medinte feet (O incarnatus, Am. & Ferv.). Long, 25—30 mill,

Var. b :—Large; head with antennm deep blfck ; pronotum orange,
with the anterior margin deep black: sentellom orange, immaeulate :
hemelytra orange with a median fuscous spob: wings fuscous: margin
of abdomen variegated with orange and black: feet deep black (U,
auranfins, Fabr). Long, 25-30 mill.

Var. o. :—Seutellom, hemalytra and peetns immaenlate.  Ceylon.

hcpm‘tcd. from Coven, Japan, Java, Sumatea, Borneo, Siam, Malac-
ca, Sjugnl_mrer Tenasserim, Ceylon, Madins, anh:'t:.', Bmlgn'l,-["oudic'lmr-
ry, Silbat, Assam. The Indian Museum has specimens from Tenasserim,
Assam, Sikkim, Caleutts, Kovnchi, Malabar. Varies in colonr from o
sordid yellow, to brange and a bright maveon ved, with and without the
black spots.

IT.—A Geveral Theorem on the Diffeventinl Eqnations of Trajectories.
—By Asurosn Muxmoraouvay, M. A, F. R A8, B R 5 E.

[Beceived November 17th j—Rond December Feh, 18587, ]

L
= CoxTENTS.

Imtrodnetion.

Statement and demonstration of the theorem.
Application of the theorem tosMamardi's problem.
Other applications of tho theorem.

Some applications of Conjugate Functions.

§ L Ietrogucflon.

A In a paper on “The Differential Eqnation of a Trajectory,” which

was read at the last May meebing *of the Society, (Jowrnal, 1887, Val.
LYI, Part. 1L PR- 117—120; Prﬁcn:rff:rgs, 1287, p- }_;_',IL I I‘Iﬂintcd onib
that Mainardi's complicated solution (reproduced by Boole) of the pro-
blem of determining the oblique trajectory of o system of confocal
cllipses, was equivalent to a pair of remarkably simple equations which
ndmitted of an interesting geometrical interpretation. Delieving, as T
firmly did, that every simple mathematical result counld be established
by a correspondingly simple process, T naturally thought it worth while

to re-examine the whole question, to see il the very artificial process of
L] "

wn o b ion wen
g B3 bE el
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Mainardi, by no moan% less complicated thau lis resulf, r'.l:m]d e matori-
ally simplified, I was, thus, led to ihg following very geveral theorem,
which ib is my object in the present paper to estaldish and allustvate,
and, whieh ghews that whenever the t!uﬂ-rllj]lﬂ.h.‘.‘i of any point on o curve
can be expressed by means of a single vaviable parameter, the coordinates
of the corresponding poiut on the thjectory may be similarly expressed ;
and, as an immediate cbrollary to my theovem, I have pointed out the
relation which connects it with the theory of Conjugate Functions.®
§. 2, Theorem.
Theorem.—If the coordinates of any point on o corve are expressed
by means of a variable pavameter 8, by the two equations
a=f; (0 a), -
u =f! U}l E’}!
where & and b are two arbitrary constants; and, if we seek the oblique
trajectory of the system of curves obtained by varying o and b, sobject
to any condition which can be analytically represenfed by means of a
parameter ¢, as equivalent to the system
a= F'I_ ['rt"l }[’}!
b=Fy (i, k),
where & is a known constant; the coordinates of the corvesponding point
on the trajectory are given by the system

X=f {67 W ]

Y=f{6.F: (5. 1)},
where  is given as a function of @ by the differential equation a

¢ al
i _ﬁ —-'Jt- M *
whero n=tan a, A

a being the angle of intersection of the curve and the trajectory, and

B CUAWN LAY 3
L“(:w} t (;m)
s dh 3 dhs @,
dfl i " df i
N=L_[L'. dfy _ dfy df
g Ay~ A8 dy

To establish this theorem, let us first fix the ideas by confining our
attention to one definite member of the given family of curves as well as
to one of the trajectories; then it is clear that the commeon point of inter-
section of the curve and the trajectory, may be arbitrarily regarded as o

* For o foll analysis of this papgr, see the Proceedings Tor 1837, pp. 250.251,
10
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point, either o1y the one, or on the other; and, from each point of view,
the coordinates gntisfy twa :-11Lia1~l}' differont eruations, thoueh theire
actunl values are the same in both cases ; henee, if the coordingtes of the
point, regurded as a point on the cu‘rw:-, be furnished by the syslem

w=1 {ﬂ,'ur}, D 0 ]

y=1 (0, b)), ST (2)
and the trajectory is obtained by varying ¢ and b sabject to the limi-
tations

a=F, (¢, k), ST e

b=T5 (, k), TR o )
the coordinates of the corresponding point on the trajectory must he
obtatied by substituling in (1) and (2) the values of @ and & from (3)
and (4), ¢z we have

X=f {6 F (.,r;,m} isaiies L)
s Y=p {60 @ a}} R )

In the next place, we have to determine  as a function of 6, and this is
easily obtained from the condition that the trajectory intersects the curve
at o constant angle a.  Now, it is well-known thag
dy d¥
de' dX
are the trigonometrical tangents of the angles which the tangents to the
curve and to the trajectory, at their common point of intersection, mako
with the axis of #; hence, if # = fan «, we have
dy dY
. * o dy @Y
X
. dy dX  de dY
_df 4d  do=dd
T de dX  dy dY ovsninee ()
0 @0 " a6 a0
Remembering that in differentiating X and Y with respect to ), we muskb
regard 6 as o function of ¢, but not so in the case of x and ¥, we have
dx  dfy iy _dfs
a6 T dé’ 6~ e
dX _dfy  dfy dy
W6 a6 T dy 46’
dY _dfy  dfy dy

a6~ d6 ' g v’
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which lead Lo the vafues . .
di r_&’. daz I X
do 10 dg df .

i |ir|__-'.'{ r.i:.l1.I :.I'_r11 -I'”l rI?J'r }
de X :Jr-',f X
a6 40 T a6 a0

”| (4{]": L f:l,!l {J_II_f_I ||r_,l':l -ﬂ Lllt:
(rru) X .m) 20 130 ay ™t 90 ay

Henee, putling
L= (”T") (”‘) A e v
™

Fj r” nf.l, itfa

A 0 R A oo P T e ey o
= u’ﬁ' t:‘r' dd dy’ {)
_diy dfy _ dfy iy cvinn (103

a6 Ay d dy’ P
we have finally, from (7}, the equalion
s L s
el N —un Al
which is exactly the theorom enuneiated above.

It may not be altogether nnprofitable to note that the trajectory ia
determined by two conditions, viz., in the first place, we have to vary
the constants in a definite manner ; and, in the second place, the trajectory
is Lo intersect tho cnrve at o given angle; the first of these conditions
leads to the actual values of the coordinates of any point on flie trajec-
tory, furnished |:I:|." (a) and (6), while the second condition determines
the relation between @ and o which enter into the values of those coor-
dinates. G . £

§, 8. .'hijl-”r.'-.‘lflt-.nl} lo Mainardi's Problem.

Example I—Tn order t8 tegt the power and genewlily of this
theorem, we shall apply it to solve Mainardi's problem of determining
the obligue teajectory of a system of econfocal ellipses. The primitive
ellipse being

.T Ll
}j-g .......... « {12)
we geb the confocal system 1{}‘ varying o and b subjeet to the condilion
at=ht=13 T e B

The coordinates of any point on the ellipse are given by
A
=i s a.

p="bsin f,
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while the relatipn betweon seand b given in (13), b equivalent to
a=h cosh ¥,
b={ sinh ¢,
so that, the coordinates of any point on the trojectory are given by
K=" cos § cosh i, e
Y = sin 8 sinh . i
Again, to determine the relation between 8 and o, we have

fi=1 cos @ cosh o,
Jo=1 sin § ginh ¢,
which lead to the system y

: *}_E = — h sin 6 cosh y,
% = & cos @ sinh o,

I3 'r_‘;.;% = i cos # sinh ¢,

%’ = & sin & cosh o,

and, these give
L=13 (5102 @ cosh® 4 cos? @ sinh? ),
M=10,
N =12 (gin® § cosh?® ¢+ cos? 8 sinh® ),
g0 that, the differential eqoation (11) becomes

i »
- ﬁ_“
whenee, g =n (A,

where & is the constant of integralon® Substituting in (14) and (15),
we see finally that the coordinates of nuy point on the oblique trajectory
of & system of confoeal ellipscs, are given by
- X =T cos 0 cogh n®(A+8),
Y =hsin & sinh 2 (A-8),
which is exactly the system of equations to which Mainardi's result wus
reduced in my former paper, and geometrically interpreted there.

§. 4. Other applications of the Theorem.,
Example II.—To find the oblique trajectory of the .s}rgtcm oF
confoeal Ly perbolas
A
S-E=b

where o
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The coordinates of any point on the hyperbela are piven by
x=a cosh 6,
y=>b sinh 8, .
where a=heds Wb,
b=h sin ¢,
so that the coordinates of any point bu the trajectory are given hy
* X =" cosh § cos y,
¥ =k sinh 8 sin .
To determine  as o function of @, we have
fi =1 cosh 8 cos ¢,
fa=H sinh @ gin o,
wheneo
dfy
b
dfy _
T el
afy =— i cosh & &in o,
i
s = /i sinh # cos ,
i

=l sinh & cos ¢,

cosh @ sin ¢,

and, therefore,
Li=7# {31:.1]:3 fl cos® ¢+ cosh® @ sind Lp}
M=0
N=-11 {siuh* fl cos® yat cosh® @ sin® l,lr}
The differential equation (11) becomes
e
b7 i h
so that g=un(A—0),
where, of conrse, A i8 a constant different from the A in the solution of
Mainardi’s problem. The edordinates of any point on the oblique
trajectory of a system of confocal hyperbalas are, therefore, given by
X =h cosh @, cos n (A—§).
Y = A sinh 8, sin n (A—8),

-

If we put
i =
E_JL ;, A= -y

these equations may be written

X= hcos¢. cosh 1-11 e+,

Y = — /i sin ¢. sinh . (9,
. i
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which system ig slightly dilferent from what has Heen obtained above as
ihe solution of Mainardi's prohlem ;. but the equations are obviously
capable of a geomelvical interpretation closely analogous to what is givon
in my former paper. p

1f we had to obiain by the ordinary method the obligue trajectory
of a system of confoeal hyperbolas, e should have to climinate ¢ and b
from the eguations

xB
o g = , 08 = 8
= Yy
dyy &t
—=p=— ;
N dx ne
et 12

The result may be expressed in the form

; {{up:— i) = 'J!y') p} { (e nyj +{'1.|_.,;+y} i“}
) = [i% {ili.-}-j}]l{_l-l—:llp}.
But, it is surely no agrecable task to have to find the actual equation of
the trajectory by integrating this differential equation.

Assuming the expressions for the coordivates of any point on the
oblique tmjectory of a system of confocal ellipses, it is easy to write
down the expressions for the coordivates of any point on the oblique
trajectory of a system of confocal hyperbolas. Consider the point of
intersection of an ellipse and its teajectory, and deaw through this point
the confocal hyperbola; then, simee the ellipse and hyperbola cut each
other orhogonally, the trajectory, which intersccts the ellipse ab an

angle a, will intersect the hyperbola at an angle (-’ + u). in both cases

. - 3
méusnring the angle of intersecfion in the same sense ; tho trajectory,
thiercfore, is alzo the oblique trajectory of the confocal hyperbolas (at an

= . . ; . .
angle 5 4 a), and the coordinates ff sy point on it, as such, will,

iherefore, o obtained by writing for » (= tan a), — 3— (: tan [E,-i- “:|)
[ 2

Example IIL.—To find the oblique trajectory of & system of pava-
bolas which have o common principal axis and which touch each other at
iheir common vertex, and, the equations of which ave, accordingly,
obtained by varying « in

. y=dax.
The goordinates of any point on the curve are given by
S e— | fun® ﬂ,
y=24 tan §.

e,
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As the two constants of the general theoren ave lieve eqyal, the coordi-
nates of any point on the trajectory avesgiven by A

X=¢ 1%::3 (1] .

Y =2¢ lan b
To determine o as a funeiion of d, we hnve

fie=y fans o
» fa=2¢ tan 8,
which give
1{fL

H =2y tan @ sec” 8,
|

so that we have
L= 4 ? gec &
M =2 tan & sec® § (2 + tan® §)
N=—2¢ ian® 0 sec” 0
pud the diffevential equation for ¢ hecomes
i 2n 1 sect
A0~ tan 0 (Zn + tan O+ n tand 6)°
This may be written X
dy Zngecrddd -
E = g (’.?u—l-‘f.{n B4 n lnn“@i‘?}'
whieh, by putting tan 8=z, reduces tg
dy__, (L) ds
= z Catatns)

or, -
dy _ 3 iz _._?f _ 1 (2uz41) d=

¥ 22ntz+nt oz 2 Zadatus’
Integrating, we have

e N el L
AT 2188 = 2nz+l44/1-8

—log = — 1 log (2n-t2+n2t),
which gives =

o A ntand+1— ‘\/‘1—5” 3\/ _H:‘i.
tan 0 o/ (20 +tan 6+ tan? '9) lz." tan @4+ 14+ 4/1— B8,
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This hiolds so lgng as 8x* L., or, if a be the :mgla of the trajectory

. 1
. tana £ 2——~v’,i.
: L : -
1f tan a be greater than this value, the corresponding value of ¢ will be
glill more complex, but may easily be found. In the particalar case
L

whero

l L
tan a= 2—1{?‘,
the differential cqnation for ¢ reduces to
dy : dz dz  d=z
=3 Y ————
¥ TV e
Integrating and substituting for 2, we have
—3.,/2

¢ tan @ (tan 64 ,/2) = 100 0+4/2,

If the orthogonal trajectory be vequired, the expression for ¢ admits
of considerable simplification, for, then we have # = %, and the differen-
iial equation for ¢ becomes

d¢g dz | zdz

which on integration leads to

log ¥ = —log 2~} log (141 ),

1
or, gz (14423 =A,
which, by putting == tan &, redwces to

- 219

¥ T CT )
The coordinales, thevefore, of any goint on the trajectory are given by
| 232 tand
X =i anil = 2+ tand ¢’
k Yi = 42 tant :'—gL
24 inud @
which ensily shew that the trajectory is the ellipse
i 2% = 43,

Example IV.—To obtain the oblique trajectory of a pencil of
coplanar rays radiating from a point, and whose equation is, therefore,
obtained by varying a in

9y = o=,

st Method,

The eoordinaies of any point on the line are given by
y = af,
a=0" =
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so that the eoordinatd of any point on the jrajectory arg
=0
Y = yf, .
whare, to determine ¢ as o function of 8, we have
.f!. = ﬂl
Fa ==y,
which furnish the system
dfy s _
e 1, = W,
af, _, dfs
dy g
and by virtue of these, we have
L=1+43,
M=~>0y
N= -6
whenee, the differential equation for  is
d¢g aL o« (l+¢f) ®
8- N—udM =—0—uby

which gives
1+4uy dqf

TT-I-_I;-"E- i’flﬁ": - --ﬂf.

Integrating, we pot
: 6
tan™ g 4 3 log (14+¢8) = —n log ,

which casily redoces to -

| IS
A ﬁ—; tan " o

= —
AV I1FYE

81

Henee, finally, the coordinates of any point on the trajectory ave given by

1 =
K:—_A = ﬁ_; i 3 ;
VI
) |
— = tan "y
s Gl i S
T

It is not difienlt to shew that these values lead to o well-known vesult ;

for we have

=y

bl =

. —E tan ! (1]
and (XY = ke 4

11
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¥ " . N - -
P'rnusforming tg polar coordimates, by putting
X=rcosd, ¥ =rein g,
we have . 2
tan $ =
— tan 1
i
F=An ¥ n
whenee,
i
(13
r=ka

which is the logavithmie spiral.

second wetluod,

We might also have proceeded as follows, wiz, putbing a=tan f3,
the coordinates of any point on the line ave given by

w= b cos B,

. Y= ¢ sin B.
The coordinates of any peint on the trajectory are, therefore, given by
X = cos b

Y =¥ sin i
To determine o as a function of @, we have
e cos i,
= e sin y,

=
oy
1l

whence, we have the system
= dfy
i

which farnish us with the values
L=e20, =0, N=e— 20
The differential equation for  becomes

i i
T e

whence p=n (A—1), :

The coordinates of any point on the trajectory arve, consequently, given by
X = ¢ cos (A — 8,

Y = ¢ef sin n(Ae0),




=i
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and it iz not diflienlt IED shew that these vadues belong o the logarith-
mic spiral. .

Example V.—To find the obliqye trajectory of & system of cirvcles
which touch o given straight line at o given point, and whose equation
obtained by varying Iiln

is, therefore,

5 x4t =2ra.
The coordinates of any point on the civele are given by

a=v {1+cos 8},
g = sin @,

so Lhat, the coordinates of any point on the trajectory ave given by
X=v (1+4cos ),
Y =4 sin .

To determine ¢ ns o function of §, we have
o= (14cos ),
f. =4 sin 8 -

which lead to the system

iy
ah =1+4cos f
.r.l'yp
""I,.r-z
iy

=sin fa

whenee, we have
:-.Jf-l i
M=—y¢smn@
N=y¢ (l+cos ).
The differential equation for & reduces to .
dyp W e
df ~ L4eos 0+n sin '
Writing » = tan a, where a is the angle of the frajectory, wo have
i ;
— =8I ————— e
cos a+4cos (0 —a)

Integrating, we have at once

] f=a

" cos ..T -+ BN E Lan o

low = = |r|[: - amm e Lt =
=K - 5 @ T [/
M - i —

3 S0 5 i 3
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whence - &
L
. c0s (3 - &)
= —32"
’ cos ?
. 2
The equations .

X=4 fl-i-msﬂ].:z-.}-cm‘ﬂg

. il [}
Y= =2 . -
¥ 8in ¥ 8in 5 cos 5

which give the coordinates of any point on the trajectory, therefore,

become
[} fl
X:E-‘-'L-::GEE o3 (u _E)
- Y:Ehsingmﬂ(u—;).
Since

X34Y5 =40 cos? (u = g)
it is easily shewn that the trajectory is the circle
af 42 =2 (« cos a+y sin a).

Exzample VI.—To find the oblique trajectory of o system of _para-
holas which have o common f'EN]l.:H and prineipal axis, and whose cqu,.._tluu
is, thercfore, obtained by v.':w}lng m in

i =4dm (x+m).

Putiing m = a3
any point on the curve is seen to be given hy
=G — al,
4 y=2ad. |
The coordinates of any point on the teajectory ave, therofore, given by
X =60 -y,
Y=284y,
where ¢ is to be determined as a function of @ from the system ;
[i=B—y '
fu =26y,
g0 that we have :
afy _ iy
-H = .23, T = 21!.
==y n*ﬁ =3
T (R Tl
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and these values shew that E .
L=d ("+%%)
M=0 ,
N= —4 (449,

The differential equation for ¢, consgguently, becomes

o 0
E =—"n
whenee
¢=un (A=48).

Henee, finally, the coordinates of any point on the trajectory are given by
X=f—n®(A=03
T=2af (A=10). -
Since X and Y are two quadiatic functions of the parameter 0, it is clear
that the trajectory must be a conic; in fact, the actual cquation is

2
(L+0%)" (a2448) = {(—1) =+ 2ny - zuw‘} 2
which may be thrown into the form

{2:.-.::—{:1‘— 1) y}ﬂ=f1-uiﬁ3 {ﬂ’lﬂ-— (f=1)x— ﬂuy},

which shews that the trajectory is a parabola, and, if u = tan a, the polar
equation is ‘

v/;. Hin (u.-!- E) = A 5in a.

Example VIL—To find the oblique trajectory of the system of

earves obtained by varying b in the equation
-
¢® gin y = ab.

The coordinates of any point on the eurve are given by
==log a B 112 .
b :
i =t:1u - v ’
The eoordinates of any point on thw tmjectory are, therefore, given by
X=loga s/ 74 R
_ Y = tan™? QE
To determine ¢ as a fonetion of 8, we have
Hi=log ati log ((2+49),
’ =tan" i
fo=tan 7
which give the values

._
=
=

il

Bt y?

f

=
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L]
L] » |{i1.1._ __—_qa
T A
i diy & ¥ -
ay = Ay
"EJ _ = o
dy — G4 y¥ .

whenee
L=1, M=0, N= -1,
and the differentinl cquation for ¢ is

wlsch gives
F=n(A—0).
The coordinates of any point on the trajectory ave, therefore, given by
X=loga Q/,IS'%-:I-;:E’ (A—0)2
: Y =tan "’ M-}
(-]

It can easily be shewn from this system that the actual equation of the
trajectory is

o (sin y+n cos ¥} = aln,
or, if a be the angle of the trajectory, this becomes

¢" gin (y4a)= aX sin a.

& 5. Conjugate Functions.

Tt will be remarked that iy some of the examples given above, the
integrason of the diffevential equation for ¢ was materially facilitated
whenever we found

M= ﬂi L=+ N.
It is, theréfore, o matter of importance to discover under what eircum-
stances this may be expected to happen.

Theorem.—The coordivates of any point on a curve being given hy

x=f; W, a),
y=1r (0, D),
and, the coordinates of the corresponding point on the trajectory by

X=1 {&, Py (9, f*}}.
Y= {65 @M},
y=u (A+8), -

dfy df i.-i: dfy

if we have

anid
M

6 dy 0 dg=

to prove that f; and f; must be conjugate funclions of ¢ and ¢,
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- - ' .y w - "
To estallish this, we seo that the condildons given, v,
Y=n [-’L-f‘UJ, M :'U,
veduce the dilferential equation
Ilrl.l.r_ i‘t‘].l
di T N—n M
g -
to the condition

L=N.
Now, since M=0,
we have
:Lr} :3!‘-.
ag E

Substituting in the value for N, we got
_df, dfy _dfy s

e e 2
afy s
= gy =1 R
=1+ dy dff
dfy
il
“d—an L,
df
and. since N=1L,
we must have
dfy _dfy i
de = d6° e iy B 4
Thercfore 3
LA "Hl tlfsy i
A (-E:I") a6 dy
L= () + (% :
. T Tﬁ) ?
whenee
i,
7 i v Vinamnsiaan A

The two equations marked (16) and (17) make it manifest that £, and 7y
must be conjugaie fanetions of ¢ and &
In Muinardi's problem, which is the first example given above, we
have p=n (A0, M=0,
so that the quantities
hoeos 0 cosh @, & sin 0 sinh ¢
arc conjugate functions of ¢ and 85 hence, we infer from a well-known




-
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property of thege functions that the two eurves
cog x,cosh y=a
. gin x ginh y =0
intersect orthogonally at every cormon point of intersection,
It moy similarly be shewn that if we have
v=n(A-0), M=0,
the functions f, and f, are conjugate with respeet to 8 and ¢; for tho
above investigation remains unaltered, excopt in that we have

= —HN,
so that (16) becomes
df, = “E’ft
- W ol e UE)
and we have
M= (ri‘._f'= ¥ df, df,
by EE) T g E}"
(%) +(%)"
whence
r!f‘
_rﬁ i, Wenasassens AL

and, by virtue of (18) and (19), it is again manifest that f, and f, ave
two conjugnte fonctions of 6 and . Consequently, as in the second
example given above, we have a
- p=n (A—0), M=0,
the quontities
h cosh f cos §, % sinh @ sin ¢
are two cm:;ugﬂ,t& funetions of # and ¢, and, the corves
cosh e cos y=a

. ginh z gin y 5 b
are orthogonal trajectories of each other,

Again, it is an clementary principle in the theory of conjugate
functions that if ¢ and ¢ ave any two conjugate fanctions of & and ¥ ;
and if £ » are any two other conjugate functions of = and y: then, by
putting & and 5 instead of = and y in the values of ¢ and ¢, we get two
new conjugate funetions of x and y. But, we have found above two
pairs of snch functions, viz.,

$ =gin « ginh y
¢ = co8 = cosh y
£ =cosh & cos y
7 =ginh = sin y }
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L]
Henee we have the fwo new conjogate funcitons .

Nt : : -
- gl I!.EDsh X 08§ } sinh I.‘il]l]l & gin ¥ l,

4 - F
05 {l}t]ﬁ]l W eos _:'Ir} cosh {RII'J! & sn Y } :
We have, thevefore, the theorem thatthe two transcendental curves
sin {::u.\'h & C0ns g} ginh {:‘iil]]l i Bin 3;} =0
CO8 {msh # cos 3,.'} cosh {.—eiuh & 8in _J,f} =
are orthogonal trajectories of each other. In the same manner, 1t may
ba shewn that the quantities which fuvnish the coordinates of any point
ou the trajectory in terms of # and ¢, in the second method of establizsh-
ing Example IV, as well as in Examples VI and VII, are conjugmic
functions.
We shall now give some examples in which the properties of conjo-
gate functions will materially simplify the ealeulation,
Example VIII.—Couosider the tricivenlar sextic
(2499 (s 2+ 18)% = a® {28 (aB 49— 1%)" 4P ¥y '+19)° ),
and sappose that its obligue trajectory is vequired when a is made to
vary. Writing
al=1+0,
the equation may easily be thrown into the form
2 (2t 4124 18)" = afed (24— 19)% 4 2y8 (84 o0 + 18
whenee it can be shewn without much dlicnlty that the coovdinates of

any point on the sextic curve ave given by the system ]
& p—cos b L
B atcosh Brsnd g’ =
y? a—cos @ #in®d
?':= a+cos O Fr'é-{-.w'iunﬂ’

L]
and we seck the oblique E-l‘ajn::turg, when a and B are made Lo vacy
subject to the conditions
a=cosh ¢,
b =sinh .
The coordinates of any point on the trajectory are given by

:\”':_ |::|‘151|_¢r: oog 0 sinh® @
it~ cosh ¢+ cos & sinh® g-Fain® §
Y? cosh y—cos @ sind

1% 7 cosh ¢ +cos & sinh® g4 sin’ 0
To determine ¢ as a funetion of #, we bave
X=1 Y=/,
12
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and then h}' ackanlly enlounlating the values of
A A
* e A8 4y’ dy’
we can shew that
L+N=0, M=0,
whence the differentinl cquation for ¢ becomes

and =1 (A—0).

But, from the theorem we have established at the beginning of this
section, we know that the same conclusions may be legitimately drawn
without direct ealeulation, if we ean prove f, and f, to be two conjugate
functions, and we proceed to do so. Now we konow that if

tan } (B++/—1 ¢)=A+4/ —1B,
the two conjugate functions A and B dre given by the system
' Ad sind g
B+~ sinld ¥
ALBA = cosh ¢ —cos @

cosh & + cos &'
whence it follows that

g_ cosh ¥ —cos @ sin®
" cosh ¢+ cos 6 sinh® ¢ +sin §
g Cosh ¢ —cos § sinh® ¢

~ cosh ¢+e0s 8 sinh? § sind §
But 11155:3 are the guantities which when multiplied by 12 reproduce the
squares of what we have ealled f, and f, above, which was to be proved,
Hence we finally infer that the c#ordinates of any poink on the sextic
(23449 (=4 424 j'fi}s‘: a {ﬂ,i [y - 18t +i (=14 7+ k:}“}
may be represented by the equations =
a® a—cos 8% [
BB atcos 6 LPtsind @
y* a—cosl sin*d
2~ atcos 0 L¥4snd 0
where al—1=1,
and, accordingly, the coordinates of any point on its oblique trajectory
are furnished by the system
X2®  cosh u(h—0) —cos @ ginh?® a (A — &)
32 7 cosh n(A— )+ cos 6 sinh® w(A— @) + sin® §'
Y2 coshaf(A—0) —cos 0 gind
¥~ cosh n(h—0)+ cos & smb® n(A—0)+ sin® §'
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Example IX.—Pake, again, the curves .

(® +-'f}__+'¢_.- .

and suppose that its obliquo teajectory is required, when a and b are
made to vary subject to the conditiop
. a? — 2= N8
The coordinates of any point on the curve may be written
a cos B
= oo 04 U 5 0

Y= 2 cos 04 b4 sint 0
and we have also i
@& = I cosh 4
b=h ginh .
= The coordinates of any pm‘nt on the Ll-qucim'y are, ’r.hm'P'I'nr:,-, ;;ivun by
cos B cosh ¢
= (cos® 6 coshi® ¢ +sin® @ sinh? )
2 cos @ cosh §
= & (cosh 2y +cos 26)
Yo gin & sinh ¢
= & (cos® 8 cosh® ¢+ sin® @ sinh® ¢)
2 gin @ sinh ¢
=% T (cosh 2y +cos '21?_)

To determine ¢ as o function of @, we have : .
=% fi=Y.

Buot f, and f, are iwo conjugate fongtions; for we know that if =e

separate the real and imaginary parts of

sec (a+4/ —1B)=A+4/—18,

we have 5
_ 2 cos acosh 8
~ cosh 28+ cos 2a
* 2 gin « sinh 2
= cosh 28+ cos 2a

Henee, by the theorem of this section, we have

L+MN=0 M=0 .
and the differential equaiion for ¢ beeomes
iy
ﬁ = —i

whenee p=n{A-0),
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We see, thevefore, Gually fhat the coordinates %I any poink on the
obligue trajectory of the bicireulge qu";ri.ic

3

which is obviously the inverse of nn'elh]mc, may be represented by the
EyElem

(..1 L= FJ'EJ ‘: +

' 2 cas 6 cosh n(A—6)

Tk {:‘u&h Zn(h—0)+ cos ‘2{?}
35 2 gin fsinh n(A—6)
"k {cnsh Za(A—0)+ cos ‘3{?}

when o and b vavry subject to the relation
It =a®— 1%

Example X —Again, if we seck the oblique trajectory of the

transcendental curve
-

B2 gfe™%— 8 oF
tanfy=— — ———
6% 1 o* —p3e~?
when a and b vary snbject to the condition
at — 18 = ::ﬂ,
we see that the coordinates of any poink on the enrve are given by the
system

o, al-l® :
= EG — cos 24,
- cob i :; tan 8.
But ns
. a="%" cosh g,

b= sinh ¢,
the coordinates of any peint on the trm_]ectnry are given by
T g
X=11 Lcmb, ¢ru cos 5
cot ¥ =coth 4 tan &,
To determine ¢ as a funciion of #, we notice that the quantitics
= Iag 2 f{eosh 2y —cos 28) —log ¥
fo=tob" ! (coth ¢ tan 8)
are twe conjngate functions, being in fact oxactly the two quantitics
which we obtain in separating the real and imaginary parts of
log sin (6+4/ =1 ¢}
Henee, by the theorem of this section, we Lave
L+N=10, M_: 0,

i,
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L
and, as before, : . a

= nld =),
Therefore, we finally infor that the coordinates ofsany point on the
oblique trajectory of the eurve ‘

e [ r:‘-"ﬁ' *— h8g*
tnnd § = — A
a J': e
when @ and b vary suh_]nct to the relation
2 né—12 = I3,
are given by the system
2:%% = cosh 2u(A — 6) —cos 20.
tan y = tanh #{X— @), cot 4.
From the theorem established in this section, it is again eviftent
that, if H 8¢, LGy
be any two conjugate functions of § and y, and the equation of a curve
bie obtained by climinating § from the system
=1, (6, a) .
y=r: (6, b),
the equation of the oblique trajectory of this curve when a i3 made to
vary igobtained by eliminating 0 from the system

X=f {6,n(x-0)}
Y=f, {6a(0-0)}.

Similarly, if the equation of a curve is obtained by eliminating f from
the system i
x=f (a, ¢), .

y=ra (),

the c*rlu.l.f ion of the oblique trajgetqry of this curve when a is made to
vary is obfained by eliminating o from the system

X=f {n(+¥), ¢}
Y=f {mA+4), ¢}
Again as from the well known formula for expanding

F 044/ =1 )

and separating its real and imaginary 13'11'13 viz.,

=7 Ifi?}-%: 7" wa+- £¥9~&s,

fi= b1 (8)~ f—j £ () + &,

we can determine at pleasure an infinite number of paira of conjugate
functions, it is clear that we miy obtain without Iy []_i_mGu]_LF an infinite
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number of enrges whose oldigue trajectories mn; be determined with
ense by the theorems ond methods of this paper; but it is needless to
multiply instanced, as the examples given above will, it is hoped, amply
illustrate these observations.

168h November 1887, .

Additional Note on Mainardi's Problom.

Since the above paper was read, 1 have been informed by Paof,
DBooth that Prof. Michnel Roberts, in his Lectures on Differentinl Hque-
tions delivered ot the University of Dublin, used to solve Mainavdi'a
problem by the help of elliptic coordinates; I have not the opportunity
of examining the solution arrived at by Prof. Roberts (as I believe it
has never been published), but I give below the results I have obtained
by menans of the coordinates snggested.

If a be the semi-axiz-major of the primitive conie, and L half the
distance between®its foci, its cquation is

o,

e
and any member of the eomfocal family is obtained by varying a; so
that, if A, & be the elliptic coordinates of any point P on the trajectory,
they are determived from the system

=1

= y

wtw—a=b

o vyl
2 FB+FE_IJ‘_E_1’

viz, A is the semi-nxis-major of the ellipse, and p the semi-nxis-trns-
verse of the hyperbola through P gonfocal to the primitive one; hence,
solving between these equations, we have

Afys

: e
=y CREE 4 ]
A= 1;31.'# vy

Taking the logavithmic diffevential, wo sec that the clement of are of
any curve through P is

AE— A 2
ds® = EI;E"‘.'EIJ f = m (A — ;&1' — i v[,ll!l.l.I.IIIL

Hence, if ds, de; be the elements of are of the confoeal ellipse and
hyperbola whose semiaxes are A, p, and which interscel orthogonally at
P, we have, for the ellipse regarding A as constant,

T
ot = L!Ti:i dp?,

B
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*
and, for the hyperbola regarding p na constant, .
Moph
|{S:_|!=m IF.’U“_ .

Now, if « bo the angle of the trajectory, viz., the angle at P betweoen
the trajectory and the ellipse (A), wg have clearly
2,

. T-= =lan a=1.
i .‘-'i
Hence e
— e
e i e
or
ik i

= —— =
A/ A — B e 3

Integrating, we have
log f.\—l-.v/.k“u 7)) = —ncos ! %+fr,

which is, accordingly, the equation of the trajectoryn elliptic coordi-
nates. It will be vemarked that, though the application of elliplic
coordinates removes the difficulties of integration, the result is not
obinined in an appereciably simpler form; and, besides, the method is
not one of general applieation, as it requires a knowledge of the elements
of are, as well of the given curve as of. its orthogonal trajectory; the
methods and theorems of this paper, however, effectually remove these
disadvantagres.

It may usefully be noted that if we use the inverse hyperbolic

functions, the integral of e
A e
et et S S
m 3 V 2 — p
may be written .

1A
cosh 1E+"WE_1

and this at once shews that if we bave
A=N cosh @,
where @ is a variable parameter, we must have

# (]
h_;’

1
p=rh cos = (k—4d).
&

In this form it is not difficult to identify onr solution with Mainardi's
result, viz., .

1~./1_£1

. - hE
— 25 tan 1/ﬁ—l+lug '-_'—iaf=ﬂr
N 1+/

[t
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A s

where M zatisfies tho q'n!'u]n"-ic
(o 43"+ 1% M= (M + 12,

IFor since .
Az b
= F
L
P (e el
k=
wa have
at oyt B = A ®,

whenee the quadeatic for M becomes

ML (A2 pe®) .:%' (M4 19,
whfth may be written

ME— (5 +E) M4 At =0,
B A
the roots of which are

= hie. RA
M= g i

Taking for the present
73
¥

—
_—

[=

we have Mz=
M
x AT

The equation of the trajectory, therefore, on substituting these values,

becomes .

>

]
L]

=E

c

Il

L] P

[_._
— 25 tan~ /-—*— lilog ——F—
K 1+/

1- 5
Pulting

h=p scg d,”
= 2ap,
where p is o new constant, this becomes

he
- /1-§
* __, _2;1{1:-!—13},
T o

o
1 14 20(p+$) -
—5 1)
-5 g

T —

s .
=
-

o
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.
. L]
L I © - LY } :
MT0T 4 2n(p+9)
LuZnlp+$)

o [yeben}®

or

whenece

ach, LESERAE)
a0 (p+¢)

=:_; [n049) 4 ~n(p+9))

= & cosh n{p+4$).
We have, thevefore, the system
A=h cosh n(p+¢)
p=" cos ¢.

If we put
n(p+9) =6,

[/
‘ﬁ-‘;_'jh

this is equivalenl to the system obtained above, viz.,
A=h cosh §

g ="h cos = (8 —pn).
L

If we had used for M the value .

M:E, 7
m

we should have to put - .
M = A8,

M i
o ¥
which shews that A, g wonld be Tuterchanged in the equation of the
trajectory, viz., that wounld give the system
A=h cos ¢,
p=h cosh w{p+¢),
and it is important to notice that this second system does not admil of
being derived from the differentinl equation in elliptic coordinales,
dh 2 dp
V=R N
For the abeve system is the solution of the differential equation
dA il

1 ¢P '__xl,.: V/F—E = hi‘

13
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which 18 diffesent from Lhe one given above, ':I-.'."., this lends to the
primitive . |
n cos”! i-i'vﬂ'ﬂﬁ'll = E-H;:{],
-'l-! .ir;
go that, if a
A=h cos P,
we must have
p=h cosh np+¢)
We sce, then, that, because A is given by a quadratic, Mainardi's result
is really equivalent to fwo, viz., we have the two systems
A=l cosh ?:‘(P-f-‘ﬁlj }
- p=h cos ¢,
A=h cos ¢
p=nh cosh n{p+P) j
and these two systems ave the solutions of the two distinet differential
equations “

A
NB=R ~/ L* —
dh s

\/}J '\/,u.i— 2

I, now, we consider for 4 mome 11t. these two differential equations, we
see that the first belongs to the trajectory which intersects the econfocal
ellipses ab an angle a {where n = tan aj, while the othier belangs to the

trajectory which intersects the donfocals at an angle (;—-a), sinoe

= tian (E—u)

Bat, since the confoeal hiype bolas interscct the ellipses orthogonally, it
follows at onee that the second differentinl equation belongs to the
trajectory which intersects the confocal hiyperbolas al an angle (x—a),
in both cases mensuring the angle indhe same semse; hence, the solution

2=

which leads to the system
A=k eosh u(p+§)
p=hcos¢ °

is relevant, while the value
hik
M=—
e
which furuishes the other system
A=k cos ¢

po=ficosh n{ gt
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is irrelevant. We m;mludc, therefore, thab, of the tgo solutions to
which Mainardi's result 15 1'\.'_:.'1”:,' equivident, ouly ong iz relevant ; the
other being wholly extraneous, as belonging to the obMgue teajectory of
the orthogonal system of confocal liy perbolas ;* and, it is ensy fo dis-
eriminate which of the two solutions riven by the gquadratic
{EE+J“+|F¢ YA = w (M2 AE)
leads to the velovant solution; for we have seen that the solufion in

point is fnrnished by

Tepa
M= ~

now it is evident geometrienlly that
AZLF o, =

which shews at onee that

TS

— L —;

A B
it follows, thevefore, that the smaller of the two roots of the quadratic
in M is the proper value, We come to the conclusion, therefore, that in
Mainawdi's system

Al-
N -1_/1_,
9 =1 " ) B e v e F o0
- Zu tan i og ~ 4
gap e

(2% 44+ 48) M = =( M54 %),
the smaller root of the quadvatic in M gives the obligue trajectory of the
gystem of confoeal u”i]}ses, while tha grefter root furnishes the Dh]hlura
trajectory of the system of confoeal hyperbolas. I am not awmee that
the real character of the two solutions to which Mainardi's result is
equivalent has beon befors distingnishes as above.

Lastly, it is sufficiently obvious that the values of A, p.gwfm by
cither of the ahove systems may be geometrically vepresented by a
construction elosely analogons *to :'.']mb is given in my former paper
mentioned at the beginning of this memoir,

1Mk December 1887,

* Instanecs of a single solntion resoleing it=ell into twe, are by no means raro ;
for example, in the case of the conio
ax? + Zhey + by + 2oz 4 2y +c=0,

thig equation is really eqnivalent to the two

bym —(hz +5) + 4 (W= ab @ + Z(hf—bg)= + (f® = be)

by == (hz +)— o/ (12 = ab)s® + 20/ = by )= + (1 - be)
Bni the present easo is distingnishable from the case of the conie, inasmuch as we
have hewe one of the solutions irrelovant, while, in tho case of the conie, both the
solotions ara relevant, the compon nd. golution being reprodaced by Irtl:l1r.=|rl_l1_.'ing
together the resolved solutions,
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111.—0n Poisson's Tuiteqral.

By Asurosn Mukworaonva¥, M. A, F. R.A. 8, F, R. 8. E.
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Geomebrio interprotation,

§. 1. Dutroduction,

N

The definite intogral

o s 2
JeE sin*™ = dr
ﬁ (1—2a cos gt UMY (1)

has been often discussed by mathematicinns; it seems to have been first
considered by Poisson in his memoir Suite du Memoire sur fos Tnlegrales
Definies published in the Journal de I'Ecole Polytechnique (1815), t. X,
Cah. XVIL, p. 614. Poisson first attacks the more general integral

™
gin® » dx
ﬂ'—ﬁ U_—ém P (R

Differentinting with regard to 4, and integrating by parts, he obtains
the differential equation

a-a) T+ {82 -0 tnt1-p) b2 -2n @n-p) y=0,
which is satisfied by the value'of the definite integml in question,  As
an integrable case of this equation, Poisson makes the coeflicient of ¥
nugatory, by putiing p=2u; so that the integral (2) assumes the form
(1), while the subsidiary differentfal equation becomes

ddy | a4l dy

dak gt 0,
the Bolut!nn of which is . 8
y=cy+e; a= 2,

FPoisson next proves that by virtue of the general nature of the in
expression, we must have ¢y =0, while, by making a =0

that
E 4
H= f sin®" g .
]

Henee, it is finally shewn that

T gin™xdr i3 s
: - #in"" = dw Sebla s g (3}
o (1 — 2a cos x+ﬂ‘}" o ¥

; tegral
y ik ensil}r follows

I
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L ]
As the value of the vight hand side is well-known, ealling,J the value of
the definite integral in question, it assumes the compact form

o 2n) ! *
= {_ T T |
g S n .'}ﬂ 5

This result holds so long as & £ 1 when @ = 1, we at once infor from
(3) that the result in (4} is to be divided by ar

I now propose to obtain a formula of transformation for the more
general integral (2); this method has also the advantage of shewing how
the indefinile integral itself may be evaluanted. Some other integrals
which I have arrived af, and which are numbered (6), (7), (D), (10),

I have never met with before ; they are, I believe, new.
-

§. 2. Transformations of the Tntegral,
Consider the general indefinite integral

sin® & da

g (LR oo e D
(1—2a cos x4 af)™
By putting
P=1+4a8
Q= —2q,
this reduces to
o gin®? z d»
o “J (P4+Q cos x)™
oW
sin? @ dx .
(P+ Q) cos =)* .
P »
af (m‘n z) (cus %) dx [ whera
= 5 n' A=P+Q=(1-a)p’
(;‘Lcm"%vi-Bsin’%) B=P-Q=(14a)"
P p—2n :
ar (sin g) ((:DB E) dx
= Lt
(J!L + B tan? E)
AP g 2\"P
ar (t:‘m :2_) (1 + tan ﬁ) dle
= = 5
(A + B t-ﬁ-'ﬂ’ '9—.)
Substituting
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L]
and 1 ‘(L-i—t:m‘-1 g)‘rfa-q_/% {1+ tan? ¢) dp,

in this last expresston, and veducing, we zot
= I 2 (sin 2¢)7 dp

“{l-ﬂajz“"i’_i (F— 20 cos 2¢ 4 qfy L+ p=n
Hence, by putting »

—cos 2P =cos y= — cos (vm—y),
2 sin 2¢ Jif = — gin y dy,
2dp = — dy,
this easily veduces to

e 1y gin? y dy
- (l__ﬂ-g}z:ll.-p-—l (1 —2a cos y+"i']1 +p—mn'

We see, therefore, that, by the substitutions given above, the indefinite
integral is transformed into another in which the power of the denomi-
nator is depressed, provided that

o n7 4 (p+1).
To obtain the definite integral, we have only to ascertain the new limits ;
and it is easy to see that, for

x =1,

=1,
we have

¢ =
and for these valnes of ¢ we got
y=0
y ? e
Henee, finally, we have the transformation formula

= sinf = d _. =1 o sin® x dx
L —%a cos x+a®)" (1 "“Ejﬁn_p-—l' o {(1-—2acosatat)ltr—n
o H )

This result holds if a £ 1; when a 7 1, (1—a?) must be replaced by
{a®—1}, as is sufficiently obvions from the above transformation. Poisson
characterized the nbove relation as o “rapport remarquable "%, Lig
demonstration is based on the fundamental differential equation quaoted
above, and any one who has honestly attempted to master his proof
must econfess it to be abstruse,

In the particalar case when p = 2n, we got

* gin=" x di Sl ® gin® x dx 6
o (1—2acos w4at)™1 1—a® ) (19 cosa4at)® (6

* Lo rid. poG20,

1

=1

1

T P
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. ; . g
As the power of the denominator on the right hand side js by one less
than that on the sinister, this obvionsly serves as a formula of reduction,

and it at onee follows from (4) that .
i

Ly sin2 o -l;r..i., T f’“]‘ ! (7
. (1—2a cos x4af)"+1 220 (] _a%) {

This formula may be*regarded as supp!wmut.uy to equation (38) in
Bertrand's Culonl., £ 1T, 153. Pulting n =0iu (6), we have the well-
Eunown result

' II’.,Tn' ™
o I—2a cos FEghs T gk | et (8)
which might alse lm.'-n been obtained by putting w =0 in (7) =

Again, if we substilute n = 0 in (5), we have

- T
sin® ¢ dux 1 e
— —— sint X e,
o (l—2a cosxta?)®*l (1—ahyp+l J

The value of the right haud side depends on the form of o I p=2r,
we geb

sint" __ BinY & J.'t s T (2r) ! (@)
(1_ 24 cos 1'+“ ,] J'+1_EEI'{1__“'ﬂ]HF+1 {r]}! =i

2r4+ 1, we -fet

o H
f ety T .o S L T
o

{1—2¢ cog :r,--l-aiﬁ("‘* 11"_“ a.J-{r+lJ (Zr+1)!

§ 3. Symbolic value for =, 3
We shall now give a symbolic valye for =, to which we are ensily
led by the integral

Tasinads =°
j:;. lstcos?x — 4 7
which is also considered by Poisson.® Poisson has effected the evalua-
tion of this by expanding, and integrating each ferm separately; the
substance of his process is well roproduced by Berbrand (t 1I, 150).
1t is easy to sec that this may also be integrated by parts, since

it Bin ::_4_1’.{'_ L ; =
L I oot fu &L {tuu cns;r}

F=m

= 2
=- [a-' tan~" (cos :e] +f 1(005 x) ff:':%

* Loc, cit. p. 623,
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: : L
Now counsider the geneml infegral

T oo i e
it=
. 0 ll + cos? 2 ! .

which gives
du 9 f“'vm; Ein Znx oz
i

dn — y ldcosfx o

Henee
(u&) R R e sin .x_lf:z- b n
il :||=i‘_ -j!; 1+U'-"5ﬂ-i?._ a°
Again,
1
- =1 —cos® x4 cos* = — Lo,

I¥ecost =

Therefore, the (r+1) ™ term of u may be written in the form

Fr
o (= 1_}"[ cos 2nx cos™ gz dr,
(8]

which at once leads to the symbolic relation =
d for=0 U g 2 il
E,-;,{Ermz:{_h L 08 2w cos af:f:t} =—g

=i

§ 4 Geometric Interpretation.

1

It is interesting to remark that the aualytical transformation in
Poisson's remarkable relation (5) easily admits of an elegant gedmetrical

interpresation from well-known properties of the ellipse.
Consider the semi-ellipse

APA, of which 8 is a focus, .

and C the centre ; AQA" s the

semi-cirele deseribed on A A

as dinmeter; take any point .

P on the ellipse, join PS,

draw PM at right angles to

AN, mecting the circle at ), a

and join QC. Let the angles

& M c

I

ASP and ACQ be represented by # and w, reapectively ; then, as usual
in the theory of elliptic motion, we have the famous relation between

the true and eccentric anomalies, viz.,

oo N—a
= Ay e i b
casﬂ_l_ﬂmsu. {11)
whence ‘
Y & e L
sinf=+/1—¢ Ty e, (12)




| HHS- | .-'.'L. -“ ltl{hﬂ]k‘lli "Ij'.'!._‘,'—fh.' f‘rl.'.-:-r-l.l‘_-.' f.-. fr'_r_.ll-.-u’, lu:.
L]

[ 1 4 T -
’nmE—\/l_: t'“lﬁ'

Taking the logarithmic difforential, wy have
dél i c
(13)

e SUrt R
sinfd  Binw

L]

= " . n—1
AR ST 7§
(““ﬂ) ks ("._r) du

l—- 0O8 1 1 —aeos eyl
o i = - du
: \/l = e ) t‘}/[ _r_P )
=1
ar ( \/1 — gt ) 16 = _ — € €08 rr) A eer T14)

1+ecos @ 3

dé 1 (1— ¢ cos u)™" " du,
(1+ecos &)" {1—*-2.-'“_"

Again, sinee from (14) we have
a9 S (1= ¢ cos -!e}""_l elie,

(L +ecos an (1 =aymt

Therefore

whenee

we have from (12),

sin® @ 0 1 f gin® w du
(1 +e cos 0)" = livfl - tijzlr_p: 1\ {(1—ecos n)¥=" +1

which is really equivalent to Poisson’s transformation; and it 1s elear
from (12) thal for 8§ =, =1, we have # ==, n=0. Thus, putling
— P .

r::LT“-'E,

1 —adye
1 [ —— [ .
- (l+ n*)
we have

T POl _ 1 Pt e S
g (1 —2acosf+a?)" U—'”:]:”_‘“-l o (L42acosnat)p—n+l

H=T—23I

or puthng
this may be at once writien

T ginPx dr 1 5 ainP o g
o (1—2acosxta’)® T (1=t R y (1—2acoswt+a?)P=—ntl

ag the vaviable is of no consequegee in a th.-limtc integral

14
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* :
Anothor jntevesting definite infegral may also be obtained from the
formulae given above, vis., we have fvom (11)
(1 —e%) cos m
e iphs @ = ——
I_+ 1—ecos u,

whenee from (13) .

R e L) n—1
e =a/1— 6o {L=g ooy dw,
(e+ cos )" (1—¢*) ™ cos™ u
Therefore, putting
¢ = oS u,

we have the relation

T . w = ' =1
_r_Tb_ = (cosce a)t =1 (2 =008 & con.6) — 8, ... (15)
o (ecos a4 cos 0)" 0 ens"

s g o o S i

IV.—0n the Nalure of the Toxic Prineiple of the Avoidee—By A.
Peorer, F. C. 5. (Lond. & Berl), Professor of Chewdstry, Presi-
dency College, Calowtte, and C. J. H, Wanoex, ¥, C. 8. (Lond. &
Berl.), Professor of Chemistry, Medical Colleqe, Calentia.

In the annnal report on the Chemical xaminer's Department,
Bengal, for 1886, submitted to Government on the 18th Felwuary 1837,
we gave o brief resunid of onr investigalions on Bish Kachoo, a vaviety
of Arnm, We pointed out thad the toxic effects of Kachoo were due to
purelp mechanical eauses, and that we were unable to iselate auy
specific organic poisonous principle from the tubers. In the present com-
munication, we propose giving i detailed acecount of our investigntions,
iogether with an epitome of the most important points connected with
the genus Arum, -

Watt* deseribes the Arums ns n.renus of herbaccous plants, with
{nberous corms often edible, belonding to the natnral order of Aroiden,
The genus eomprises some btwenty species, inhabitants of ]"Jilm‘pe, tha
Mediterranean region, and Tropieal Asia, and extending from India to
Afehinistan,

Botanically, the leaves are sagittate or hasiate, base of pabialo
sheathing, Peduneles most frequently solitary, short op long. Spathe-
{ube convolute : blade when opened ont ovate or ovate-lanceolate : spadiz
sessile, shorter than the spathe, appendix naked, frequently stalked
and eylindrical, rarely clavate. Tuflorescence moncecions, perianth none.
Fewmale flowers below forming a cylindrical mass, separated from the

Digtionary of the Economic Prodocts of Tndin,

S,

4,
- .
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male by a tuft of haindike: nouter lowers, swhich blendgabove into the
maly condition.  Stamens 3—4&: anthersesessile, opposite or sub-opposite,
obovoul, deluseing by n slit towards the npex, comafelive move or less
prolonged : pollen vermiform. Owvary oblong-obiuse, l-locular; sligpma
sesgile: ovnles G or many, orbhot ropogs, Tl i ',l'.l::n.'."-'rrf.'rs short : ilf:lc':'m"u
parietal 2—3-seriate : wicropyle superior, Finif an obovoid many-sceded
berry.

The following account of the specics found in Indin we have
abstracted chielly from Roxborgh's Flora Indica, Walt's Dietionary
of the Eeonomic Products of Indin, Dymock's Vegetable Materia Medica
of Western 1ndia, and O'Shavghnessy’s Bengal Dispensatory.

A, ecamponulatum, Syn. for Aworphoplallus eampanalalis, haggn
tuberons root, which, when [u'f.'E{!{l and cut inio segments, 15 gold in Hombrll}'
under the name of Madan-mash., The segments are usually threaded upon
a string, and are aboub as lavge as those of an ovange, of a reddish brown
colour, shimnken and wrinkled, brittle in dry weathep; the surface is
mammillated. When soaked in water, they swell up and become very
soft and friable, developing o sickly smell. The tubers contain a large
guantity of farinaccons matter mixed, according to Baden-Powell, with
a poisonous juice which may be extracted by washing or heat, The fresh
tnbers produce intense itching of the tongue when tasted, and when used
as food they are often first boiled with tamarind leaves and paddy husks
o remove this ivvitating property. The dried tubers—Madan-mash—have
a mucilaginous taste, and are faintly bitter and acrid, Under caltivation
the plant loses much of its acridity. It # largely used as a vegetable,
and has a reputation ns n remedy for piles. [ is also used exterflally in
the form of a ponltice for inscet biles, and as o stimulating application,
In Bengal the tubers are known under #he name of ol. I

A. lyratwm, Syn, for dmorphophallus lyratus.

A. coloeasia, S:,'n. for Colopasia e!?l!.:-feel'-r'aeirr. This '.':‘l.rin[::,r 15 known
in most parts of Indin as I.(u.ulm,_ Roxburgh deseribes two edllivated
and three wild varvieties of tlus species; the cultivated being Goori
Knchu and Asoo or eavly Kacho; and the wild, Kalla, or dark-coloured
Kachu, found on the ciges of ditches and other wet places, Char
Kachu, found on dry ground chiefly by road sides, or on dung heaps
and among rubbish, and Ban-Eachn in situation and form very like the
last mentioned varicty. The tubers of the enltivated varietics are used
us food. Of the wild varictics the leaves and foot-stalks of the dark
colowred Kachu are the purts chicfly caten by the natives of Bengal;
the other wild varicties arc rarely calen in Bengal when bobier vegot-
ables arve procurable,

A. cueullabion, Syn. or dlocesie cucullala,
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A, forndealgin, Syn. foredlocasin fornteads, lc!-u)wn ns Brees Knchoo
abont Calentfa—used medicinalky,

A. woptane, Syn, for .|.?|,I-'_-'I~'.I-r‘£ wonlain, is, according to Hoxburgh,
a native of the mountsivous foresis of the Northern Cirears, where its
roob is snid to be employed to poisoy tigers.

..'l. r:uh.l.l'l':'il, H.'.'. 1. El.]l‘ _'”l-e':'.h'lllr -f;-F-'-r-:r. L

J'I... :l'n'anr-'i:}ln-'r'i.lh:'1 S:ﬂl.. fl.?-]' Jllrl.--: 'r.--!.l.-! r"r!ll:fll.r."i'u .'.4.

A indicuny, Syn, for Alocasia indice, known in Bengal ns
Man-Kuchoo. In Dengal, it is muoch cultivated about the huis of
tho natives for its esculont stems and small penduelons bulbs or
tubers, theso being very genervally eaten by people of all ranks in their
cugries ; as o medicine, it is stated to be wseful in angsarea, and also
in piles and habitual coustipation. In using the plant, the tough
portions should be rejected, and the' stems and root-stalks boiled and
the water thrown away, otherwise they are likely to irritate the throat
and palate.

A. ewrvatwwm, Syu. for dvismime cwrvatum, is stated to have poi-
sonous propervties. In Eild, the seeds are said tobe given with salt
for eolic in sheep. .

A. cuspidatu, Syn. for drisema euspidatiin.

A. specioswm, Syn. for dviswma speciosum. In Hazira the roob is
stated to be poisomous. In Chumba it is applied ponnded Lo snake bites.
In Eild, where the root is given tfo gheep for colie, the froib is
said to have deleterions cffects on the mouth when eaten by children.

A. torfwosum, Syn. for Adefanea forfucsum, found in Chumba and
also cadtward to Nepal. The roob of the plant is used to kill the
worms which infest eattle in the rains.

A, divgricalwm, Syn. for Typlonivm divavicatun,

A. flagelliforme, Syn. for Typhoninm cuspidatum,

A. gracile, Syn. for Typhonium gracile.

A, Grivense, Syn. for Typhoniwm trdlobatem. The roots when Fresh
are stated by Roxburgh to be uqunﬂ:’ug]y acrid, more so than A. dra-
cunculus or wmacwlatwn. The naiives apply them in eafaplasams to
discuss or bring forward seirrhous tumours. They also apply them
externally to the bite of venomons snakes, at the same time giving
internally a piece about the size of o field bean.

A ;-i-'r-ﬂ"r'H'l'rr'l.!a;l.!.."J!.l.l.'| Hyn, for Plesmontum marga r-_-h:,r'{;.-'z.:z;q.

Ao sessiliflorna, Syn. for Sawromatum s gstlifloren.  The tubers are
us large as small polatoes, they ave very aerid and poisonous, and are
only used externally as a stimulaling poultice by natives. The loth of
Dymock's Materia Medica,

A. silvaticum, Syn. for Synantherisesilvatica. According to Dymock
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the couniry EI{"U[1E{1 nse the erushed seed to'oure toothncke 3 it benambs

the nerve; also used as an external application to bruises on account
of its benumbing offoct. The taste is iptensely aerid ; fifter a fow scconds
it canses n most painful burning of the tongue and lips, which Insis
for o long time, cansing much salivation and subsequent numbness,
A seotion of the fenit Jud seed show the following stroctares from
without inwards, 1st, several rows of thick-walled cells having yellow-
ish brown granular contents, 2Zud, a parenchyma composed of thin.
walled cells having no solid contents except necdle-shaped erystals,
duvd, several vows of small cells contnining chlorophyll, 4th, a delieate
parenchyma, the cells of which are londed with wvery small starch
eranules, mostly round, some bruneated. o

A. viviparum, Syn. for Remusaiia vitipard.

From the brief resnmné we have given of the Avums found in Indin,
it. will be noticed that a belief in the toxic properties of certain specios
appears to be preity generally entertained. In Englapd, A. maculatum
is the best known species. W. Murrell, M. D.#® gives an interesting
aceount of this variety, from which we abstract the following :—

“This plant,” Dr. Murrell writes, * has several popular names, Lhe
best known being * lords and ladies,” “ cows and ealves,” * the parson
in the pulpit,” * wake vobin,” and “ euckoo-pint.” In former times
it was also known as “ alron,” * janus,” “barba avon,” “ecalve’s fool,”
“ramp,” “staveh wort,"" “ cuckow-pintle.” The word arnm is probahly
a corruption of * aron " a word of Egyplian origin. Pliny calls it both
mris and o, -

“ The plant, although somewhat rare in Scotland, is common enonh
all over England, and abounds in moist hedgerows and shady woods,
usually flowering in May., The root, #ashed and o ried, forms the salep
of the older cookery hooks, and under the name of * Poriland sagn’ was
formerly used for adalferating arvowroot,

“ It appears to have been highly esteemed by the older writers on
medicine : it was used both externally and internally, and was con-
sidered invaluable in stimuolating digestion and improving the eiren-
lation. Culpepper says, “a drmechm of the powder of the dried root
taken with twice as much sugar in the form of a licking electuary, or
the green roof, doth wonderfully help those that are pursy and short-
winded, aa also those that have a cough : it brenketh, digestotl, and
riddeth away phlegm from the stomach, clhest, and lungs ; the milk
whorein the root hath been boiled is effectual also for the same pur-
pose . . . . Taken with sheep's milk, it healeth the inward uleors
of the bowels : the distilled water thercof is effcetual to all the purposes

* Dritish Med® Journ., May Tth, 15881,
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aforesaid. A spoonful taken at o time healeth the iteh : and an onnee
or-more taken ab a time for some days together doih help the raplure.”
L was the active ingredicnt in_the vaunted * Portland Powder," a
so-culled spocific for gout. T is still oceasionally sold in Paris as o
cosmetic under the name of Powdge de Cypre.  The London Phavmo-
copavia of 1788 orders a conserve in the proportign of half a pound of
the fresh roob fo a ponud and a balf of double refined sugar, beat
logether in a mortar. The dose is a drnchm for adulis, and it is o
good form for the exhibition of the medicine.”

Regarding the employment of Arum in modern medical practico,
there is a note by Wm, Martindale in the Dritish Medical Journal of
Juge 4th, 1881, which is worth vecording. Martindale states, ** it
having been shown (Pharm. Jour. 1880, p. 840) that the aetive drug
m the nesteum tonga was, in all probability, part of the stem of a
species of Raphidophora, belonging to the natural order, Araces, the
arnm-joice was frjed by a medieal friend, in a case of obstinate neural-
gia which was relioved by tonga; but the latter to the pationt was an
cxpensive medicine. The succus in one drachm doses gave similur
relief, T was informed ; further than thiz T have not known it tried.”

Cases in which toxic symptoms ensued after the ingestion of arum
leaves and tubers are found scattered in many works on Medical Juris-
prodence, and also in certain medieal journals.

In Becek's Medieal Jurisprudence, A. typhillum and . irilobatum
are mentioned as being natives of the United States. DBeck remarks
that they are all scrid and ha%e produced dongerons effccts, Orfila®
gave thi fresh roots of A, maeelatum to dogs, and fonnd that thoy died
ab the end of 24 to 36 hours without any other symptoms than dejection :
nfter death (he digestive eanal wone found somewhat inflamed, Marzelf
also investigated the physiological action of the fresh root on dogs, and
foand that it acted as a powerful irritant poison.  Bullind} relates the
following ease of three ehildren who had eaten the leaves of A. maculatun,
They were seized with horrible convulsions, and with two of them all
assistance was unavailing, as they conld not be made to swallow any-
thing. One child died at the expiration of twelve days, and the second
four days later. The third child was saved with difliculty : its tongue
was greatly swelled, and henee declutition was painful and diflicult,
Christison§ states, * 1 have kwown neute burning pain of the mouth
“and throat, pain of the stomach and vomiting, colic, and some diare-

* Orfila’s Toxicology, vol. i, p. 83,

t Marzel, B. Med. Gaz. 1881, p. 720,

1 Histoire des Plantes Vindnenses do la France,
& Cliristison vn Poisons, p. GOZe
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“ heon oeeasionod by ealing two leaves. TFhe genus pogsesses the snme
“ properties in other climates, the several species being elassed among
“the most potent acrid poisons jn their respective regions, The
“ A, sequintm of the West Indies 1s 8o active, that two drachms of tho
“ juice have boen known to prove gJfatal in a few hours. It is not o
“ little remarkable that the acridity of the arum is lost not merely
“ Dby drying, but likewise by distillation, I have observed that when
“ the voots ave distilled with p little water, neither the distilled water
“ nor the residue possesses acridity. Reinsch says, he has eaten powder
#of arom root, which though not acrid to taste, produced severe burn-
“ ing of the throat not long after it was swallowed.” Guy aund Ferrier®
state that * the root of A. masulelum is somewhat heart-shaped, gnd
““like nll other parts of the plant is highly aerid and ivritating. The
“inice applied to the tongue canses acnte darting pain as if it were
“ pierced with sharp needles. The poisonouns properties of the plant are
“wholly dissipated by heat.””* Woodman and Tidyt sum up the
symptoms of poisoning by A. macnlatuin as follows, * Great local irrita-
iion, swelling of the tongue, convalsions, dilated pupils, insensibility
and coma”. Woondman and Tidy also refer to severnl eases of poisoning
by A. wmaenlatum, of which we absiract the following. Ir. Russell
Stubet records a case in which a male mt. 43 took one leaf as a remedy
for tape-worm. The symploms were immediate pain and pricking
sensation in the mouth downwards: the tongne became swollen : saliva-
tion and vomiting. The patient recovered. Dr. Frayer§ reports a ease
of o male chill mb. 6 who was fonnd®in a kind of fit, with spasmodic
aetion of all the museles of the body, bloody froth ab the monfh, pupils
dilated, heart’s action very feeble, rigid closure of the jaw. A certain
drowsiness succeeded. Recovery ensfted, A second ease is plso veported
by Dr. Frayer| of a male child wi. 8, in which the symptoms were
convulsions and widely dilated pupils, Recovery ensued. Dr. Frayerf
quotes o easc of a child k. 3 Who, masticated the roofs; the ‘symploms
woere immediate bmrning pain m the mouth and lips, torpor in thres
honrs, followed by eomplete prostration in six hours with deliriom and
asphyxin, and death in nine hours, Another faial ense i3 recorded in
the Metical Times and Gazette For June 6th, 1857, in which death ensaed
from ecating the leaves. Dr. Alliott**® gives the following account of a

* Forengic Medicine

+ A Handy Dook of Forensio Medicing nnd Toxicology.

1 “ Lancet Agpril 13th, 1872,

§ Dritial Med. Journal, Jan. 223nd, 1861,

i| Thid: June 22nd 1861,
& Thid: June 220d 1861, Quoted from Gazette Mediea i Porto

#% Npitich Med, Jonrnal, April $rd, 1681,
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faial case ; he gtatos that ore © Saturday, April 6th, T was called at G335
. of, to nttond o gicl 4 years old.s T attended at 7.15 A, . and found her
dead : the skin mattled all over, rigor morfis setting in and the body
nearly cold, The history was that she came in from ]]1[‘1:,." ab 3:30 p, M. on
Friday, complaining of being tived., Her mother laid her down and she
slept at ouce, at 530 she awoke and tock s0ILe milk and tea: im-
mediately she vomited some thin milky substance and went fo bed, when
she slept somewhat restlessly unbil 10-30 p. w. when she awoke with
vomiting and severe purging : this continued with pain until 5 A, 30 when
ghe had a slight convalsion, and died at 530 a w. A post-morfein
examination was made 30 hours after death. Rigor wortis had nearly
pagsed off. All the organs were healthy and normal, except thaf the
bases of both lungs were congested. The heart was empty in both
ventrieles and firmly econtracted. The stomach and small intestines
were thickly coated with a creamy lining of muens, with bile: no blood,
The stomach flll‘Lllu-l' containgd half an inch of the fatal leaf: there was
also fonnd abont as much in one of the stools, aud probably more was
passed. This with the firmly contvacted heavt constituted the chief
coufirmatory evidence of the ivritant nature of the poison which caused
death."—Chevers,® quoting from a note by Dr. H. Cleghorn, states,
 There are several species of arum requiring examination, of o suspi-
“pions, if not of a poisonous nature. On one occasion five Mysore
“ villagers were poisoned by partaking of the acrid vhizomes of an arum,
“ jmperfect specimens of which I sent to De, Wright for identification,
*but he eould not distinguish fhw: species.  IF the roots had been boiled,
“the ftial resnlis would nob have ocowrred, ns 18 well-konown, the
“ deleterions property is casily driven off by heat.” Dre, Chevers vefors
io two other cases, one in which nsnan obtained from a deng dealer o
remedy for gonorvhen, which appearcd to have been o root of ong af the
Aroide ; fatal results cnsupd.

In ].SSE‘ the Civil Surgeon of Dihl'ugm A forwarded to the Chemicnl
Examiner, Bengal, some portions of raw Bish Kachu tubers and leaves
with the following statement, * A cooly woman administored some of the
fried Kachu to another sick cooly on the same gorden, but the man
experiencing a burning sensation in his mouth instantly spat it ont. A
pig ate what was so thrown away and died in an Imur._ A second pig was
experimented on with some of the same stuff, and fatal rosults alsn
supervened.”  During the course of the same year a second case of
poisoning by Kachn was referred to the Chemical Examiner's Depart-
ment ; in this case slices of Kachu tobers were introduced into o jar
containing ““goor.” The symptoms induced were sufficiently nrgent to

* A Mannal of Medieal Turispndenes for Tridin,
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necessitate admission of the person into the Medical Colleg® Hospital ; the
stomach-pump was used as the symptoms were those of jrritant poisoning.
Recovery ensued, 1

The Eunropean A. maculatum has been analyzed by Bucholy and Eng,
and tho American varviety by D. 3. #ones.  According to the editors of
the National Dispensatory, Jones proved the presence of stareh, sugar,
gum, albumen, vesin, fat, and extractives, besides the volatile acvid prin-
ciple, which is soluble in cther., Enz in 1858 oblained also saponin,
“while Bird believes that a volatile allealoid may be present.”

The tubers gnlplﬂ}"ﬂﬂ by ns in onr cx.'ﬁul'imr_‘llis were kindly Sll]‘ap]icﬂ
by the Civil Surgeon of Dibvagavh, and were of the varviely known
locally as Bish Kachu and similar to those nsed in the case which he hald
reforred to the Chemical Examiner. We made over o tuber to Dr. Eing,
F. R. 8, Superintendent of the Royal Botanic Gardens, Calentta, for
identification. Dr. King informs us that it is most probably a species
of Alocasin or Colocasin. But the leaves of the speciesof these geners
are so mueh alike that it is impossible to identify them withont flowers,

In onr experiments the tubers were first peeled ; during this opera-
tion, considerable irritation was experienced about the hands, but there
was a complete absence of any irvitative action on' the olfactory ovgans
or conjunctivee. This fact appeared to us to point towirds the nou-
volatile nature of the active principle. Tn a preliminary experiment we
iried the effect of an injection of a portion of a tuber into a cat’s storaach ;
8 prammes of a peeled and fresh tuber were vabbed down with abount
15 . e. of water and the mixture strained throngh muslin. The turbid
fluid thus obtained was injected into a small healthy cat's stomach at
1.8 p. arp at 122 v u. the cat was a little restless, bub this soon passed
off, aud, as far as we were ablo to asclrtain, no ill-effects sulsequently
enzned as o result of the injection. There was no qonostion about tho
activity of the sample used in this experiment, because o minute fragment
applied to the tip of the tongue pansed in a very short time acute
langinating pain, which continned for a considerable period.

In order to obtain an alecholic extract, the peeled and sliced tubers
wore strnng on wire and exposed to the air to dry. The dried slices were
then easily reduced to powder. The powder waas packed in a percolator,
and exhansted with hot 60 0. P. aleohol. The aleohol having been driven
off by the heat of a water-bath, the viscid extract remaining was examin-
ed os follows. A portion was mixed with bread and given to n mouse
without any effect. A large portion of the extract was treated by Stas's
process for the extraction of alknloids, and the ethereal extract given
to a mouse with negative results. In these experiments we observed
that, while the fresh tubers caused a marked physiological action when

13
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applied to the%ancous membrane of the lips or tonguae, the dried tubors
were practically inert, The nleoholie extract, as well as the extract
obtained I]:.' Sins's procoss, were grithout the least action on the tongne,
We nlso fried the effeet of an extraect obtained by cold alechol, and in
which the aleohol had been driven off by spontancons evaporntion, on o
mouse without producing any symptoms. This grtract was also without
physiological action on the tongue. A glycerin and nn ethereal ex-
tract, prepared by macerating the fresh tubers in the cold with those
menstrua, also yiclded negative vesulis,

We now tried the effect of distilling the fresh tubers with waler,
The distillate had no acrid taste : it contained only traces of hydrocyanic
neid. The symptoms produoced by the infroduetion of the commoner
varieties of mrnm tubers into the stomach cannot be explained by the
presence of hydroeyanic aeid. The production of hydroeyanic acid on the
distillation of organic vegetable matter with water is by no menns rare :
ordinnry lingeods meal indeed yields tvaces of that necid on distillation
with water. It is possible, however, that certain varieties of aram may
contain a large amount of prussic acid, as for example the A. sequinmn
of the West Indies, which is statod to furnish o juice, two drachms of
which has proved fatal in o few hours.® The tubers left in the retort
after distillation with water were still physiologieally active, indicating
that the active principle was not dissipated by meve boiling with water.
Natives in using aram for calinary puarpeses [requently add an acid
vegetable, or fruit, such as tamarind, We fried the action of certain
ncids on the fresh tubers, ajd ascertained that beiling with water
ncidulated with hydrochlorie acid for o very short period rendered the
tubers quite inert, when a fragment was applied to the tongne. Dilute
nitric acidalso acted in a similar®manner. The action of acetic acid on
the other hand was very muech fecbler, and the acid had to be stronger ia
order to produce any decided dimination in activily. So far, our experi-
ments had been in tho highest degrep uhsatisfactory; as faras we were
able to jndge from the evidenee at our disposal, there conld be no reason
to donbt that the arnms as a family did contain & principle capable of
indacing toxie symptoms when introduced into the system. Most of
the works we had consalted aseribed tho poisonous effects to o volatile
principle. Our experimenta indicated thal, while deying the tubers
withont artificial bedt deprived them practically of all activity, exposing
them to the temperatore of bhoiling waier for abt least half an hour
at the most only very slichtly diminished their activity, As far as wo
were aware, there was no toxie prineiple known which exhibited similae
reactions with reagents. We again triced the effect of the fresh tubora

® Woodman and Tidy's "Foressio Medicing,"
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and leaves (which we also proved to be highly active whes applied to the
tougue) on 4 pig, a rabbit, and o grained pig, but with negutive results.
Although we took the precaution 1.u.51,.:u'1.'.4:| these animuls before giving
them the leaves and tubars, thore is o considerable doubt in our minds
whether the vabbit and gninea-pigever ate any of the arum ; the pig
certainly did eat a small portion of a leal, but, althongh it must have
been very hungrey, it refused a mess of chopped tubers, bran, and sngar.
There is thus in these experiments some nneectainty.  We were pavti-
calarly anxions to try the elfect of the fresh tubers on a pig, becansc we
had the very civenmsbantinl note from the Civil Surgeon of Dibrugarh,
in which it is stated that two pigs had been killed by eating sowe of the
same tubers as those with wlich we had experimented. -

A rough nnalysis of the ash indicated the presence of a large amonnt
of potassiwm and magnesium; ealeium was also present, but we failed
to obtain indications of sodinm. The aeids consisted of carbonie,
phosphorie, and hydrochlorie, with traces of sulphurig acid. We also
obtained from the dried tubsrs very marvked quantities of potassic nitrate,
s0 that when they had been incinerated they behaved very like tinder,
containing salt-petre.  The examination of the ash thos failed to alford
us any clue to the physiclogical aetion of the frosh tnbers.

It now ocentred to us that possibly the painful effects produced by
arnm when in contach with the tongue &e. might be due bo mechanical
eauses. A microscopic examinabion of n section of a tuber revealed the
presence of very numerons bundles of needlo-shaped crystals; and we also
found similar crystals in the leaves and stems.  These crystals were scen
nnder the microseope to be msoluble in cold acetie acid, bt easily®*soluble
in cold diloted nitric or hydrochlorie neid.  Caustic potash was withous
action. A tuber was boiled, and sechons made when cold 3,01 micros-
copic examination crystalline bondles were still visible. The presence of
raphides in the cells of plants is well known; even in the arnm they
have been hefore observed. Dytock mentions needle-shaped erystals in
the parenchyma of the A, sylvaticwn ; and in the nettle tribe stalked
crystolithes have been described suspended in the cells, Bab, as fur oy
wo arve aware, the significance of these uneedle-shaped erystals in the
aram has not hitherto been recognized, Theve appears to us to bs no
reason to doubt the fact, that the whole of the physislogical symptoms
cansed by arnms are dune to these needle-shaped crystals of oxzalate of
lime, and that the symptoms arve thus due to purely mechanical canses.
Bearing in mind the action of reagents on caleic oxalate, the reason why
mers boiling the tubers in waler failed to deprive them of their activity
i3 explained by the insolubility of oxalate of lime in water, Again, the
action of dilute acetic acid, even at a temperature of 100° C, in slizhtly
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lessening the setivity of the tubers is due to the very slight solubility of
oxalate of lime in that neid. A, lastly, the complete loss of all physio.
logical netion when the tubers were treated with dilute nitric or hydro-
chloric acid is evidently due to the ready solubility of caleic oxalate in
those minoral acids. And these assugnptions, as we have already indicated,
were fully demonstrated by the microscopic m::u.n-'-umiuu of sections 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
eonld linve been no loss of oxalate of lime on desiceation, and as a matter
of fact we found as many crystals on microscopic examination of dried
agnm as we had found in the fresh tubers. We explain this apparont
anomaly in the following simple manner. In the fresh condition of the
tubers, the bundles of erystals of oxalate of lime are ecoug-shaped, move or
less, the shavp points eovering a wide aren, and forming the base, but,in the
drying of the tuers, the needles appear to arrange themselves more or less
parallel to one another, and the sharp points thus cover a smaller avea,
And thus, instead of each erystal acting as o separate source of irritation
and penetrating the tissues, the bundles act as o whole. Itis well-known
that finely chopped hair when given with food will canse death by sething
up uncontrollable diarrheen. The hairs covering the legumes of the
Mucuna proviens (cowage) are deseribed as straight, quadrangula: pris-
matie, and sharply pointed nt the apex, 3 mm. long, and thus easily
peneirnte the skin, causing intolerable itching, which is greatly
increased by washing and rubbing. Cowage, as is well known, has
long Mben used as a vermifuge, under the idea that ifs prickly setm,
which irritnte the skin so severely and are so difficult to detach,
wound and injure the worms, and cither kill them or promote their
expulsion.® Apparently with a similar object A. forfuosum in used to
kill worms which infest cattle during the rains. Lasily, we have an
example of finely divided mineral matier cansing local irritation, in the
so-called hill diarrheea at Dhormsala) which is apparently prodnced by
the use of water containing very fine scales of mica.t .

The usual symptoms produced by arum when administered to the
haman subject are great local irritation, swelling of the tongue, convul-
sions, dilated pupils, insensibility, and coma.y With these symptoms it
might be argued that a mechanical theory for the action of arum would be
untenable, Tt might be conceded that local irritation of the month would
be produced by arnm; but objected that, directly the vegetable entered

* Wntional Dispensathiry.
+ Maenamara’s Sth Report on Potalile Waters in Bongol, Appendix, p, 48,
1 Woodman snd Tidy's Tozicolugy. .
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the stomach, it would be acted upon by the Eastric juice eontaining free
hydrochloric acid,—and that acid, as is woll-known, is a ready solvent for
caleie oxalate,—so that, before the vogotable matter c:uu’fuil:fng the neadle-
shaped ervstals conld enter the intestine, it would have lost its mechani-
cal irrifative properties. In answer tg this we would merely remark, that,
when mechanieal irritation of the stomach is earried beyond eertain
limits, s0 as to produce pain, the secretion of the gastrie juice, instead of
becoming more abundant, diminishes or censes entirely, and o vopy mucus
is poured out instead.® And it also appears likely to ns thal the great
ivritation produced in the mouth would reaet upon the stomach; for,
acecording to experiments by M. Blondlot, the quantity of the secretion
seems to be influenced also by impressions made on the month.t Ve
thus fail to see any renson why the arom tissaes loaded with needle-
shaped crystals should not enter the intestines. Onee in the intestines,
the mechanical effects of the erystals would be to induee convulsions,
dilated pupils, and coma; all of which symptoms are often cansed by the
mechanical irritation of intestinal worms.

This theory of the mechanical action of the aroms, which we
advanced in 1886, has since, apparently, been independently adopted by
Herr Stahl, who, at a recent meeting of the Jena Naturalists’ Society,
read o paper on the signifiecance of those excreta of plants which are
known as raphides, and are go often met with in the cells in large quantity.
From experiments this investizator inferred that they were a protection
to plants ngainsgt being eaten by animals, Many animals aveid plants with
raphides, or cat them reluctantly ; and some animals, e, g., snail species, in
eating plants that have vaphides, select those parts that are witheut the
erystals. Aany plants held for poisonouns, e g., drwn meculatum, owe
their burning taste simply to the very aumerous raphides, which, forced
out of their cells, enter the tongne and palate. The juice obtained by
filtration has quite a mild taste.}

L]
* Kirke's Physiology.
+ Ibid,
I “ Kature,” Dec. 29th, 1887,
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hydvochloric aoid,—and that aeid, as is well-known, is & rendy solvent for
ealeie oxnlate,—so that, before the veggtable mattor coftaining the needls-
-"~|l-l|1u¢[ l'!"'-'rilll|r'- conld enter the intesting, it would have lost ils mechani-
cal iveitative propevties, In answor ig this we wonld merely vemark, that,
when mechanical Er:i!.}tiuu of the stomnch is coarried beyond ceortain
limits, 5o as to produce pain, the seerciion of the gastrie juice, instead of
becoming more abundant, diminishes or ceases entively, and a TOpY mucus
is ponred out insread®  And it alse appoears likely to ns that the ik
writation produced in the month would react npon the stomneh; for,
ageording to experiments by AL Blondlot, the gquantity of the secretion
seems to be inflaenced also by impressions made on the month § We
thus feil to see any reazon why the arom tissues loaded with needle-
shaped crystals should vot enter the intestines, Once in the intestiues,
the mechanical effeets of the erystals would be to induce convulsions,
dilated pupils, and eomn; all of which symptoms are cuEl-u.m caused by the
mechanical irvitadion of intestinal worms.

Thiz theory of the mechanical action of the arams, which we
advanced in 1856, has since, appavently, been independently adopted by
Herr Stiahl, who, at a recent meeting of the Jenn Naturalists’ Society,
read & paper on the significance of those excreta of plants which are
known as raphides, and arve so often met with in the cells in large quantity,
From experiments, this investigator inferred that they were a protection
to plants arainst being caten by animals, Many animals avoid plants with
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V.—Mutes on Tndian Ruvycmora; Hereroprera, No. 4.
By E. T Areixson, B. A.
[Teceived December 26th, 887 ;—Read January 4¢h, 1888.]
Div. NEzARIA,
En. Hem. v, p. 63 (1876). 2

a. b. ¢. ns in Hoplistoderaria (p. 66).

d. as in Catacantharie (p. 70).

e, Entire feet, or at least the geniculm, pale, flavescent or vires-
cent, rarely pictured or sprinkled black : antenne ravely to a very great
part, black : rostrum never entirely black : membrane ravely blackish.

. [ Body greenish, very ravely incarnate, nbove entirely densely, or
vory densely, punctured ; punctures concolorous : membiane colourless :
venter without a furrow, second segment spinose or very distinctly
inberculated, tuberele higher than the mesostethinm which is not cle-
vated : marging ::;f pronotum neither levigate nor, nnless at the very extre-
mity of the lateral margins, very slightly refloxed : tibie above flattish
or suleated : dorsmm of abdomen greenish, or, in dead specimons, flaves-
cent, very ravely anteviorly black: anterior lateral margins of the
pronoium, never, unless very narrowly, and then morve broadly beneath
than above, black.

Genug AcrosTEryUM, Fieber.
Eor, Hem., p. 79, 331 (1861) : Stal, En. Hem. v, p. G3, 80 (1876).
A emioval, broadened at the cyes, withont a black
spot oresmall line be = before the eyes at the anlenniferons tubercles ;
frontal eallus contin® : irongh, anteriorly norrower : eyes robust, ocelli
large : jugular plates o &, margiged, anteriorly scarcely lobulate, as loug
as the bash of the rostram: pronotum transversely sexangular, flatly
convex, margin slightly cavinate, straight; corinm exarveuate; veonter
rathier densely and distinetly punctored, levigate in the middle.

Broad, oval: b/

-
925, ACROSTERNUM GRAMINEUM, Fabricius,

Oimez graminens, Fabr, Mant. Ins. §i, p. 205 (1787) ; Ent, Syat. iv, p. 120
(1794); Sysb. Rliyng, p. 175 (1803,

Cimes seladonius, Fabr., Ent. Syst. iv, p. 114 (1794} ; Syst. Rhyng. p. 170,
{1803).

Acrosternum gramineum, Stdl, Hem. Fabr, i, p. 81 (1863); En. Hom. v, p. 90
{1676).

4, 9. Body small, entirely green, immaculate ; above a little more
obscure, beneath a little paler (0. gramineus, Fdbr.). Head flavescent,
antennm fuscous at the apex : pronotum virescent, anteriorly flavescent
geutellum fAavescent, with a pair of wh_itﬁ dots ab the apex : hemelytra

|
{
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virescont with a Havescont streak before:the mavgin g wings white :

body virescent (0. seladonins, Fabr.), +Above yellow-virescent, beneath

with antennm and feet sordid yellow-whitish : second and third joints of

antennm subeqgnal in length seutellud with a small subeallons whitish

gpot on both sides, at the apex: egtremity of the apical angles of the

abdominal segments, hl-.:ck, somowhat aoutely prominulons (5#al). Very

closely allicd to A. incertum, Sign., differing ouly in the points noticed.

Long, 9; broad, & mill,

Reported from Indin : Utakamand and Calentta,

Genus Nezina, Am. & Serv,

Hist. Nat. Ins. Hém. p. 140 (1843); Sedl, Hem, Afrie. |, p. 82, 102 (1864}
Ofvers, K. V.-A., Firh., p. 630 (1867); En. Hom. ii, p. 40 (1872); v, p. 63, 91
(1876). Inclndes Rhaphigaster, Dallas, pt, List Hewm. B. M, i, p. 874 (1851); Walker,
Cat. Het, B. M. ii, p. 356 (1567 ).

Body oval or obovate : head flat, ovate, rounded at the apex, Iateral
marging somewhat sinuated, lobe continued throngh in the middle : firat
joint of rostrum not extending posteriorly beyond the buccule, some-
times somewhat shorter than the bucenlw : first joint of the antennm
barely reaching the apex of the head : anteriov lateral margins of the
pronotum rarvely very slightly reflexed or somewhat callous, anterior
margin sinnated between the eyes, behind the eyes on both sides trun-
cated, very ravely slightly callons in the middle: frona econtiuned be-
yvond the middle of the scutellum: mesostethium carinate: venter
tuberculate or spinose at the base : head beneath, before the eyes at tha
antenniferous tuberele, marked by o black spot or small linet tibim

above very offen furrowed.
- [ ]

238, NEefzaRa VIRIDULA, Linnmous.

Pentatoma smaragdula, Leon Dnfonr, Rech. p. 167 (1833).

Kezara smaragdulo, Am. & Berv,, IHat. Not. Ins, Hém, p. 144 (1843) ; Fisber,
Enr. Hem, p. 330 (1561).

Rhapkigaster prasinua, Dallas, List Hom. 1, p. 274 (1851) : oxel. syn, Linn.

Pentatoma {Nezara) smaragdula, Guérin, Sagra Hist. Coba, Ins. p. 373 (1857),

Nepara prasina, Mule. and Rey, Pan, Pent. p. 205 (1860) : oxel. syn. Linn.

Nezara viridula, Sil, Hem. Afric., i, p. 103 (1864) ; Hem Fabr. i, p. 31 (1868) ;
En. Hem, ii, P 41 {1872); +, p- 01 (1B76): Mayr, HReiso Nowars, . 67 {]EWJ : Dis-
tant, A. M. N, H, (5 e}, p. 45 (1870) ; Biol. Cent. Am. Hom. p. 78 {1880} : Whita,
Ent. Mon. Mag. xiv, p. 276 (1579}

Yar. 6. ;—Cimez smaragdulus, Fabr, Syst. Ent. p. 711 (1776); Spec. Tna. i, p.
364 (1781); Mant. Ina. ii, p. 292 (1787); Ent. Syst. iv, p. 109 {1704) ; Syat. Rhyng,
p. 167 (1803) : Gmelin, ed. Syst. Nat,, i (4), p. 2153 (1768) Welt, Ie. Cim, fi, p. 58,
b 8, L. 63 (1601). Madeicn, India.
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itz spivawg, Fabr., Ent,*Syst. Snppt. o 533 (1708) : Byat. Rliyng, pe 187
(1803}, West Indin Islanda, - i
Clinier vividizsinms, Wolll, 1, e., p. 55, t. 6, I, 52 (1801). India.
Pentatome wnicolor, snbzericen, leel tripuacticere, prozima, chinenais, ohiloriz
ehloracrplala, propingeae, nil beeglina Westw, Hope, Cat, Hem. i, p. 3

B (1RAT) ¢
from Java, Indin, Cape St Vincent, Tekerille, Chinn, Sicren Leono, Beazil, wnd
Prinz resp .

Bhaphigaster snaeagdulus, Kolen,, Mel. BEac, iv, p. 53 (1505}

Pentatoma plicaticollis, Luoeas, Expl. Algée, Tns,, p. 87; Mo e, 3, 09 (1843].
M. Africo,

Rhaphigoster sibsericens, Dallag, List, Hem, §, p. 275 (1851). N. Bongal,

Var, b, i—Climes forquatis, Fabr, Byst. Buat. p. 710 {1773); Spee. loa, b op. 363
(1781); Mant. Ins. ii, p, 200 (1787); Eot. Syst, i, p.108 (1T03); Syst. Rhyng.,
Pe 186 (1802) ¢ Gmnolin, L 0., p. 2160 (1758},

Fentatoma jlavicollis and fapicorniz, Pal, Beanv., Ina, Hém., p. 186, ¢ 11, 1. &
[1803),

Ruaphiguster torquatis, Herr, Schiiff., Wanz. Ins., iv, p. 100, ¢ 162, f, 47 (1839).

Var. ¢ :— Cimes vividules, Linn,, S8yst. Nat,, 10 od,, p. 40 (1755} ; dlins, Lud.
Ulr. p. 172 (1764) whabr,, Syst. Ent. p. 710 (1775) ; Spec. Ins, B, p. 354 (1781)
Mant. Ins. ii, p. (1787} ; Ent. Syst. iv, p 109 (1791); Sysic Rhyog, p. 166
(1503) : Gmelin, 1. o, p. 21560 (1785).

Ciraer hemichloriz, Germar, Sill, Rev, v, p. 166 (1837).

Rhaphigoaster orbig, Stal, Olvers. K. V.-A. I'orh., p. 221 [1853).

stively.

g, §. Somewhat narrowly obovate; varying in colour; throngh-
out densely punetured ; with a very obluse; broad, levigate, ventral ridgo -
third joint of the antennm at the apex, and almost entive 4—5H juint.l;,
brunueseent : extremity of anterior lateral mavgins of the pronotnm,
also margin of venter, pa le substramineons : extremity of apieal :nglf_'el
of the Segments of the abdomen and a minnte spot or small lower line on
head bLefore the eyes, black (Stdl). Long, 12—16; broad, 6—% mill,

Var. q. :—Fivat joint of antenno green, fuscons at the apex; se-
cond fuseong, green at the base; thind entively foscous : head rounded,
ontive, eyes testaceons: margin of pronotum Havescent: seatellum
groen with three very minute, :,'L‘;].ll.’!'l.'f, basal dots; abdomen greenish,
ventral line flavescont: feot virescent (. sinaragdulius, Fabr). Above
broadly greenish; gentellum  immacnlate, o hittle more obsenve ok the
base: 3—4 joints of antennme at apex and entive last joint, purple
(Wolff, L. c.). Westwood's species vary chiefly in the coloration of the
anbenn.

Var. b. :—Above green ; head and margin of pronotum anteriorly,
flavescent or sordid stramincons : antenom variegated rofous and green
(0. torguatus, Fabr.). Green: anterior half of head and thorax, three
or five spots at the base of the seutollum, and the margio of the abdomen,
yellow (Herr. Selif ).

Var. ¢ ;—Above sordid stramineons : two basal spots on the head,
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three anterior spots on the pronotum, thred anterior sposs and apex of
scntellum, also spot belind the middle ot the hemelytea, virgscont.

For the fall synonymy of this L'n.mau'lrilllla.- cosmaopolitan iusect, re-
forenco may be made to Stil (. H.ii, p. 41) or Distant (L e.). It
is fonnd throurhont North and Centwml Ameviea, and ns Inr souih as
Cayenne, in all Europe, all Africa inclading the adjacent islands, Coren,
Japan, China, India, the islauds of the E. Avchipelago, Ausiralin, and
New Zealand.” The Indian Muscum possesses specimens from almost
all IJ'.'I.'l'tﬁ- of Indin.

Div. HyiruARIA.

a. b. ¢. as in Hoplistoderaria (p. 66). -

d. as in Catacautharia (p. 70).

e.-n8 in Nezaria (p. 118).

f. Body varying in colour, sometimes entively vivescent and adorned
with concolovous punctures, if so, the anterior and antesor lateral mar-
gins of the pronotum ave levigate, elevated or callons, or the head not,
unless very remotely and finely, punctured, or the mesostethinm ele-
vated and not lower than the basal tuberele of the venter, or the tibiso
obtusely rounded, or the ventor farrowed, or the anterior lateral margins
of the pronotum black : dorsum of abdomen ravely greenish, oven in
greenish species, generally eroceons, rofescont or black.

¢. Ventor withont a furvow : tibie above generally margined or
forrowed ; lateral angles of pronotum produced in a long, acuminate,
gpiniform process : head without black peoints sreanged io several longi-
tndinal rows, s

Genus Sanxgs, Stal.

Ofvers, K. V.-A. Forh. p. 513 (1B67); p. 632 (1870); En. uuga,v, p- 63, 92
{ 1876].

Body chovate : head moderately inclined, gradually narvowed for-
wards, slightly sinuate on each side before the eyes; tylus and jugn of
equal length ; bucculm continued theough, slightly elevated; ocelli
rather near the eyes; rostrum extended somewhnt behind the last coxm,
fivat joint on n level with the bucenlw, second joint seaveely longer than
the third ; first joint of antennm as long as, or barely extending beyond, the
apex of the head, second jeint ehorter than third : pronotum moderatoly
declined before the middle, anterior margin senveely elevated, nnterioy
lateral marging obtuse, basal margin straight, basal angles spinosely
produced ; seutellum moderate, somewhat narrow at the apex, frena
extended somewhat beyond the middle of the sentellum: apieal
angle of corium rounded : ml;.;snst{:thium distinetly carinate: metaste-
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thinm not chevated : odoriferons apertures continned in o furrow that
passes into o ridge : extremity tf angles of abdominal segments promi-
uunlons ; second ventral sormont iwuminu]ﬂusl in the middle at the base,
in an obtuse tuberclo: tibim rounded, nbove conves, only towards apex
obseletely flattish or subsuleate (Sddi).

227, Saipros spixosvs, Dallas,
Rhaphigaster spinosits, Dallns, List Hem, i, p. 278 (1851).
Rhaphigaster humeralis, Dallas, List Hem. i, p. 278 (1851); Walker, Oat. Het.
ii, p. 364 (1867).
. Sabwus spincsus, Btal, Ofvers. K. V..A. Firh. p. 632 (1870); En. Hem. v, p. 82
{is76).

2. Above green, very thickly and rather coarsely punctured : pro-
notum with the lateral angles produced into acute spines: membrane
transparent, colourless: marging 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, black: antennm with the two
basal joints, green ; the third with the basal half green, the apical half
black (Dallas). Long 16%; hameral breadth, 12} mill,

Reported from Philippines, Assam.

Genus Hyruos, Stil.,

Ofvers. K, V..A. Farh, p. 513 (1867) ; En. Hem. v, p. G3, 92 (1875).

Bedy broadly obovate : head much inelined, slightly sinuate on hoth
gides before the eyes, themce somewhat narrowed, rounded at apex ;
tylus scnre:al}' longer than the jwga, laternl marging somewhat obiuse ;
bueenlo continued through, moderately elevated ; coelli near the oyes :
rostrum extended somewhat behind the last coxm, first joint on n level
with the boceulw, second joint longer than the third ; frst joint of the
antennm not reaching the apex of the head, second joint shorter than the
third : pronotum rather declined anteriorly, anterior margin narrowly
and distineily callonsly elevated,” searvcely trunente behind the oyes,
anterior lateral margins very obtuse, convex, basal margin very broadly
somewhat sinuate, lateral angles spinosely prodoced : scutellum some-
what short, almost equally broad aund long, narrow at the apex, frona
extended beyond the middle of the scotellum : oxtremity of apical
angle of the corium rounded: base of venter unarmed, neither spinosa,
nor tuberculate : mesostethinm distinetly cavinate ; apical angles of the
abdominal segments acutely very slightly prominulous : tibim furrowed
above (Stal).
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2298, Hryuivs n.{snr'w Walker. )

Aormidea florenz, Walker, Cat. Iet. i, p. Ef;":l {1‘“‘ ]'

Hyllus ovvginosys, Haglond, Stottin Bul, @eit, xxix, p, 160 (ISuq}

Hyllug florens, Btil, En, Hom, v, p. 02 (1576).

Deep preen, broad, oval, rongfily punctured; nnder side and legs
pale : head above ochirameous, bordered with black and someiimes with
black antures between the juga and the tylns which are of equal length :
rostrum extending n little beyond the hind coxm, tip black ; antennne
black, slender, full half the length of the body ; first juint green, not
extonding to the front; third longer than the second, shorter than the
fourth; fifth aa long ns the fourth: pronotum smooth along the fore
border ; spines black, stont, acute, very long, very slightly ascending™
scntellom with o roond pale yellow apical spot : abdomen beneath with
e pale Iuteous dise and with black marginal spots: legs slender; tarsi
lateons: membrans brown. (Walker). DBody long, 82 mill.

Reported from Sumalra, Malacca, Siam, Burma. »

Div. PLAUTIARIA.

En. Hom. v, p. 63, 64 (1876).

. b. ¢. as in Hoplistoderaria (p. 66).

d. Imteral angles of the pronotum genevally not, or rarely very
ﬂ]ightly, pmm{uulaus, not acominate, ravely strongly produced and
acuminate, if so, the head is fornished with black punctures arranged
in parallel longitudinal rows.

e. Venter generally tubereunlate or spinose at the base, the twbercle
tonching, or somewhat so, the elevated mesostethium ; spine, when pre-
gent, long and depressed ; wesostething not lower than the basal tuber-
cle of the venter when present: ridge on mesostethium bosteriorly
sometimes either amplified or thickened bindwards : tibin above flat and
margined or distinetly furrowed : third joint of the rostrum sometimes
longer than the second. s

f- Head moderate, not, or not so strongly, impressed between the
eyes and the ocelli: eorium and scutellum rarely somewhal equal in
length, and frona ravely shorter by balf than the seniellum, if so, the
ventral spiracula and the space around them are black: basal tubercle
of venter absent, or not extended in o spine.

g. Entire body or the greatest part wvirescent, rarely incarnately
virescent : frena extended beyond the middle of the seutellum: the
anterior and the anterior lateral margins of the pronotum not, or only
slichtly, callonsly elevated : metastethinm and basal tohbercle of the
venter equally highly elevated, the latter touching, or somewhat so, the

-
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metasteilinmg: second and thind joints of the rosteum equal; or some-

what so, in lengtl, the third jomt never longer than the second : ventral

spirncula penorslly concolovouns, very warely black: tibim above nar-

rowly and slightly suleated, or somewhat so.  (Stal).

L]
Genns Pravris, Siil.

L]

Hom, Afrie. i, p. 82, 101 (156G4) ; Ofvers. K. V-A. Firh. p L4 (1867) ; En,
Hewm. v, p, G, 02 (1576),

Body brondly obovate: head flag, rvounded at the apes, slightly
sinugted on Dboth sides before the eyes, tylus aboub ns long as the
jura: rostrom produced a little behind the last pair of coxm, firsé
joint uot estending beyond the bucenlm posteriorly, second joint a
little shorter than the third: Arst joint of the antenum nol renching
the apex of the head, second joint never longer than the third:
anterior lateral mavgios of the pronctum entive, not cullous, anteviorly
entirely callouselevigate, not or barely truneated on both siaes behind the
eyes : scutellmn shovtish, frena continued somewhat beyond the middle :
mesostethinm eavinate : venter punctured, basal tubervele very obtuse,
somewlhat broad, slightly elevated, not somewhat compressed, very
ohsoleto ; metastethinm less elevated: covinceons part of the hemelyiva
beneath (costal limbos generally excopted) sangnincous, or more or less
incarnante, above also generally more or less distinetly incarnate : tibim
sulcated above. (Sial).

= 229, Prauria FiuMnriaTis, Fabrieius,

Cimex fimbriatus, Fabr, Mant. Ins. i po 2856 (1787); Enb. Syst, iv, p. 121
(1794); Syst. Rhyng. p 175 [huu}‘;‘ Herr, Schifl.,, Wanz, Ins. v, p, 03, t. 1G4, {.
GUS (1539),

Pentutoma fimbrioletin, Herr, Echaft,, Wanz. Ins. vii, p. 102, {. 763 [15-”—}.

Pentatoma fimsbrinte, Dallas, List Heom. i, po 261 (1831) 3 Walker, Cat. Het. i,
p. 208 (18G7). .

Pentatoma crossoda, Dallas, List L. e, p? 253 ; Walker, Cat., L. e, p. 300.

Plawtia fimbeiata, Stal, Hem, Afrie, i, p. 100 (1864) ; Hem. Fabe, i, p. 32
(1868) ; En. Hem. v, p. 92 (1670); Distant, A. M. N. H: (5a)iii B 45 {WTWE
Trana. Ent. Soc. p. 4156 (1883).

Small : antennm pale, joints black at the apex ; head, pronotum and
gentellum  green, punctored, immacnlate : hemelyiea greyish, with o
median spot which almost forms a band, fnscons, extevior margin green ;
wings cinerecus, spot at the base fuseous : beneath green with o me-
dinn ling, yellow: anns porvect, emarginate ab the apex (Fabr,),

. 0. P. crossola, Dallag, hos head, pronotnm and seutellum byieht
green, rather thickly and finely |mr::1nw::] with brown : eyes black
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ocelli red : the head has a very short black line on eachgide in front of
the eyes bLelow the Istoral margins: *pronotum with a very slender,
reddish brown line on the edge of eagh latern]l margfn, the lateral mar-
ging straight : sentellnm with the margin of the apex whitish : coriace-
ons portion of the hemelytra ved, pusctured with brown, with the onter
margin green, punetuped ; membrane trauspavent, with a large brown
elond at the bass, in which ave two darker brown spots: wings frans-
parent, with tha principal vein red : abdomen above crimson, very thick-
Iy and finely - punctured, with the lateral margine bright green: body
beneath green, very thickly and finely punctured, except on the middle
of the dise of the abdomen, which is yellowish, very smooth, and pune-
tate; lateral marging of the abdomen with a black point on the apical
angle of each segment: lega green; tarsi testacoous; eclaws black:
rostrum pale testaceons, with the tip black ; second joint considerably
shorter than the third ; basal joint green, second pale greenish yellow;
third becoming fulvous towards the apex; fourth and fifth fulvous,
with the tips brown ( Dallas). Long, 10—11 mill.

The dorsum of the abdomen varvies testaccous, unmarked, or broadly
with two black stripes: in a Chinese example it is almost entirely
black or subviolaceous-black.

Reported from Java, Eastern Archipelago, Japan, China, Siam
Malacea, Silhat, Assam. The Indian Mussnm has specimens from Java,
China, Assam, Sikkim, Calcutta.

Genus Zanars, Stil.

Ofvers. K. V.-A. Firh, p. 614 (1867) ; En. Hom. v, p. 64, 93 (1878).

Differs from Nezara, in having the body less broadly obovato ; he-
melytra above and beneath green ; membrane entively colourless ; head
generally less densely punciured ; venier aciculately subrugose, not
punctured, basal tubercle very distinetly elevated, anteriorly angu-
lated and somewhat cnmpreaseﬂ, renching but not higher than tle
metastethium which is strongly elevated and generally sinunted poste-
viorly. Differs from Plaufia in the narrower body, head and scutellum
longer and the scutellum narrower at the apex.

230. Zaivceis pERYLLUS, Fabricius.

Cimen beryllus, Fabr, Mant. Tns. @i, p. 202 (1787); Ent. Byst. iv, p. 110
(1794) ; Syst. Rhyng, p, 168 (1803).
Zangis beryllus, Bthl, Hem, Febr, i, p. 33 (1868) : Sthl, En. Hom. ¥, p. 125 (1878),
. Suboval, pale somewhaj sordid fayescent, shining, ahove lags
17
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densely puncwilate, first and second joints of the antennm very pale
virescont, third fugcons, vivescent at the bose, fonrth nud fifth testaceons,
yollow-whitish at® the base i extreme margin of the head, two longitn-
dinal lines, appronched before II.JH} middle, postoriorly more :1lnl~u1it-,_
pavallel, a small line before theeocelli, nlso a lower line above the an-
tenmiferous tubercles, four minute epots on the pronotum at the anterior
marein, six placed in a transverse vow before the middle, also several
behind the middle arranged in an undnlating transverss row, four
minute basal spots on the sentellom, one marginal on both sides before
the middle and several posterior seattered ; spotaand small trpnsverse lines
on the exterior limbus of the corinm, a small spot on the pro- and meso-
gtethinm sitnate towarcds the coxm, patch on the anterior anglea of the
prostet hium, a minute spot almost at the middle of the basal margin of
the sides of the mesostethinm, Ilateral marginal puncturs on the metas-
tethium, basal and extremity of the apical angles of the ventral seg-
ments, narrow ﬁubn]um] and subbasal band on the segments of the
connexivam, also apex of rostrom, black : membrane sordid hyaline :
anterior lateral marging of pronotnm, and exterior margin of coviam,
anteriorly weakly orange,

Head slightly sinuated before the eyes, somewhat narrowed beforo
the sinus, rounded at the apex, anteocnlar part shorter than broad at
the base ; antennm with the third joint searcely twico longer than the
gecond ; promotum very remotely punctured before o waved row of
black spots, more obscure behind the same row, entire anterior mar-
gin naxvowly elevated, lowest part of the anterior lateral marrina
o littles veflexed, lateral angles senrcely prominulous: soutellom almost
thrice bronder at the base than at the apex of the frena: pectus remote-
ly punctored, a large, opngue, lgteral apot not punctured : venter very
finely puntiured, smooth on the dise, second segment at the base con-
vexly elevated in the middle: extremity of the apieal angles of the
segments somewhat promioulovs: tibise with n furvow
through (Stdl). Long, 15; broad, 8 mill.

Reported from ludia, Tranguebar,

continued

Dhiv. AXiAGASTARLA,
En. Hom. w, p. G (1876).
a. b. c. as in Haplistoderaria (p. 66).
d. &, f. a8 in Pleutiaria (p. 123).
g. Body flavescent, punctured black : feet sprinkled with black op

fuscons : tihim above broadly fnrrowed, or flab and margined : ventiul
spiracles and the space around them uspally black : membrane infuscate.
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Cenus Dirrostins, Dallas, L
List Mom. i, p. 300 (1RG1) s Walker, Cat. 'E[nl.-. i, p- 401 I'_}ﬁl"r'?:lz Btal, Oivors,
K, V.-A., Firh, p. 622 (1867) ; Eu Hom. v. p. ik, 94 (1876). Includes Oarsnoscaptis,
Bigunoret, A. 5. K. I, (2 &) ix, p. 341 (1551).

Body elongate, brondest across tlfe middle of the pronobum, thence
attenunted postevioely : hend lnrge, longer than broad between the eyes,
marging very obsoletely sinuate, tylus and juen subeqgual in lenghh,
punctures arranged in longitudinal rows; ocelli moderate, placed vory .
little further from each other than from the eyes: antennm inserted n
littlo 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 thied joint shorter than the fourth ;
the fifth shorter than the fonrth, but longer than the third: rosiram
stout, reachiug the base of the abdomen, inserted in front of the base of
the antennm, basal joint short, not reaching the base of the head, second
joint longer, third longest, fourth longer than the first dut shorter than
the second : pronotum J.mx:ugmml, iluu.'l.l.l.,rgiu:l,m, lateral 111&1‘&{5:13 round :
ridge on the meso- and meta-stethinm strongly elevated, robust, furnished
with o deep furrow, clevated margins of furrow produced anteriorly
before the first pair of coxm, posteriorly behind the Insé coxm, lobed ;
basal tabercle of venter compressed : furrow of the orifices long : scutel-
lom reaching a little beyond the middle of the abdomen with the lateral
murging waved, apex very broad and rounded. Coriaceous portion of the
hemelytra with the apical margin very obliqne ; membrane large with
numerous longitudinal veins; posterior lateral angles of abdominal
serments Slightij‘ Hpinu&u : abdomen beneath with an olbtuse ;ne.]in,u
longitudinal ridge; legs rather stoub; tarsi three-juinted ; basal joiut
as long as the two following taken togefher, .

231, Drrrostina vanioa, Dallas.

Diplostira valide, Dallas, List ITcm.,E. p- 301, 4, 10, £. 6 (1851) ; Walker Cat.,
Met. if, p. 391 (1867} : Bial, En. Hom. v. p. 94 (1876) : Distant, A, M. N. H. (5 5.)
iii, p. 45 (1879),

Carenascaplus maculipes, Signorot, A. B. E, F. (2 &) ix, p. 341 ¢ 10, 1. 10
Walker, L. c. iii, p. 576 (1868). (1851},

%. Testaceons, shining, more or less punetured with brown : head
with the laternl marging black, and with six punctured, blackish Lrown
longitudinal lines, placed two on the tylus and which meet at the middle
of the vertex, and two on each of the juga, meeting at the ocelli: prono=
tam orange testaceons, thickly and coarsely punctured wiih dark brown :
the punctures becoming confluent on the posterior portion of the dise
forming a broad blagkish brown kJIiTH], indistinetly clonded with testace-
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ous; the posteeo-lateral margins are testaceons, conrsely punctured with
brown: seutellum orange testaccons; the base impunctate, with the
lateral margins sttongly punctured with blackish brown, and four pune-
tured blackish brown spots across at the margin of the pronotum; the apex
rather finely punetured with brogn; the middle cccupied by a broad,
blackish brown, transverse band, interrupted in the middle: corinceous
portion of the hemelytra with the dise covered wilh rather coarse, con-
fluent, brown punctures, so that only a few points of the testaceons gronnd

" eulour appears; outer margin testaceous, with two longitadinal lines of
blackish brown punclures ; membrane brown, semitransparent : abdomen
beneath testacecus, very thickly and finely punetured with brown, and
clothed with fine, short, whitish hairs, with the median ridge impunctate,
smooth and naked : pectus testnceous, 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 nf the ridges of the onter edge; claws black: rostrum
and antennes pﬂh} ovange-red ; the apical joint of the latter palest
{(Dallaz).

Long, 25—27 mill. Reported from Silhat, Assam, Sikkim (mihi).

Genus Axiagastos, Dallas,

Dallag, List Hom. i, p. 221 (1881): Walker, Cat. Het. ii, p. 268 (1867) : Stal,
Ofvers, K. V.-A, Férh,, p. 811 (1867} ; En. Hem, v, p. 64, 04 (1870).

Body ovate: Lead longer than broad between the eyes, rounded at
the apes, tylus and juga subequal in length, lateral marging distinetly
sinuated ; eyes very prominulous, globose : ocelli large, placed close to
the eyes: hasal joint of the anttnom short and stout, not veaching the
apex of the head ; second joint more than twice the length of the first,
but shorter than the third ; rostrum very long, reaching tho middle of
the third ventral segment, inserted ¢los¢ to the apex of the hoad; 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
rostral eanal produced downwards into two long, eurved tusks, of which
the poinis are turned a little hindwards and inwards: pronotum hexa-
gonal, unarmed, margined anteriorly and on the sides, lateral angles
ronnded, not produced : scutellom large and long, reaching at lenst
two-thirds the length of the abdomen, with the apex broad and rounded :
Trena not reaching the middle of the sentellum : covizceons portion of
the hemelytra, much longer than the membrane, reachig nearly to the
apex of the seatellum ; membrane with longitudinal veins ; ridge on the
meso- and meta-stethiom varying in Reight and breadth, without n

G
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forrow : lers moderate ; tarsi 3-jointed, busal and spicaly joints abont
equal ( Dallas). .

a%2.  Axpcastus roSuarus, Dallas.

Azingastus rosmurus, Dallny, List Heud i, p. 221, t. 8, F. 5 (1851 ) ; Walker, Cat.
Het. if, p. 208 (1867); Stal, En, Hew. v. p. 94 (1876) ; Distant, &, M. N. I (5.5.)
fii, p. 45 (1870

d. Yellow, somewhat shining, rather finely and sparingly pune-
tured with black: head with the margins, a line down ench side of the
medinn and two longitudinal lines on the wveriex, black: eyes brown;
ocelli reddish : pronotnm with the lateral marging and four spots placed
in a transverse line near the anterior margin, black; posterior margin
blagkish : seutellum 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 ; hemelytra clonded with brown ; membrane
brownish, semitransparent : margins of the abdomen bagded with black
and yellow, the base and apex of each segment being black : abdomen
beneath very finely punctured with brown ; stigmata black ; pectus irre-
gularly punctured with black and brown: legs yellow ; femorn with
lnrge, tibie with smaller, black points: rostram with the extreme tip
black ;: antennge with the fwo basal joints yellow, the second with black
points ; thivd joint black, with the base yellow (Dallas). Long, 16—17
mill. Walker (L ¢.) notes that the sides of the rostml canal are not
spinose in the ¥ : the length of the rostrum iz variable, antennme much
mora than lalf the length of the body, and the joints to the fonrth
successively inerease in length, 4—3 equal in length ; pale luteons Spot ab
apex of the scatellum is very variable in size and shape.

Reported from Siam, Philippines, Assam (mihi).

Genns AsTranax, Stal,
-
Ofvers K. V.-A. Forh, p. 511 (1867 )% En, Hem. v. p. G4, B4 (1670).

Body broadly obovate : head much deflexed, slightly narrowed for-
wards, slightly sinuate on both sides before the eyes, obtusely rounded
at the apex; tylus and juga equalin length, lateral margins somewhat
obtuse ; buceule rather elevated, continued through; ocelli near the
eyes; rostrum extended somewhat behind the last paic of feet, first
joint extending beyond the bucculm; first joint of antennm not reaching
the apex of the head, second joint shorter than the third; pronotum
much ineclineds forwards, anterior margin narvowly callonsly elevated :
scatellum broad, o little longer than bread, somewhat shorter than
sbdomen, slightly narrowed himlﬁ'nrd.a behind the frena which occupy
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a little more yon one-fourth of the lingth of the sentellum; coriwm
somewhat reaching the apex of the abdomen; apieal angle rounded :
membrane with ldagibudingl veins : weso-stethinm enrinate : farrow of tho
odoriferons aportuves continued in a gradually vanishing wrinkloe or
ridge : venter rather conves, nunrnged at the base (=tal).

Type, Scutellera trimaculatu, St. Farg, ;

233. AsTra¥ax TRIMACULATUS, St. Farg. & Serv.

Beutellera trimaculata, St. Farg & Sorv, Enc. Mith, x, p. 411 {1823},

Graphosome trimaculate, Qermar, Zeitsolr, §, p. 54 [1830) ; Walkor, Gat. Het. 1,
. G3 (1867,

Hoplistodera trimaculata, Dallas, List Hem. i, p. 217 (1851) ; Walker, L. e, i,
p. 265 (1567).
Astyanas trimaculata, Sial, Olv. K. V.-A. Firh. P G20 (1870} ; En. Hom. ¥, P T
(1875),

o, Pale testaceons, a little greyish; thronghout finely punctured
brown, the puu::hures form six longitudinal rows on the head ; sides of
prouotum spinose : scutellum with three whitish impunectate spoks,
bordeved brown, the apical lavgest, oval ; last four joints of the antennm
long, almost equal : rostrum extending a little beyond the posterior coxm
(¢ Farg.). Long, 81 mill,

Reported from Java, Philippines, Penang, Malacea, Burma.

Genus Critnres, Stdl,
Gi;rers, K. V.-A. Fork, p. 517 {1867) ; En. Hom. v, G4, 84 (187G).

Body oval, depressed : rostrum long, extended almost to the apex of
the abdomen, first joiut extendiyg somewhat beyond the bueeulm, third
somewhat longer than the second ; lead somewhat narrowed forwards,
obtusely rounded at the apex, lateral margins somewlat acule, slighily
sinuate behind the middle; juga and tylus of equal length ; bugenlms
continned through, moderately eleviited ; ocelli scarcely thrice farther
from each other than from the eyes; antonnm somewlat slender, firat
joint not reaching the apex of the head, second joint shorter than the
third: anterior lateral marging of the pronotum, reflexed, straight,
anterior margin callous, searcely truncate behind the oyes, lnteral angles
scaveely prominulons: scntellom moderate, narrow at tha apex, frenn
extended beyond the middle of the seutellum: veins of membrane,
simpfvl;z mesostethiom earinate : metastothinm somewhab elevated, pos.
teriorly emarginate: furrow of the odoriferous apertures passing into
a gradually evanescent wrinkle or ridge: abdomen slightly rounded on
both sides, venter longitudinally Euulf:".zhu.t Hat in the middle, the extre-
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mity of the angles of the segments somewhat prominulons #5t41). Allied
to daiagastus, Dallas, .

[ =
23k Crirngus LINEATIPRONS, Stil.

Crithens lingatifrons, Stil, Berlin Eu®, Zeit, xiii, p. 220 (1860} : En, Hem. v,
p. 41 (1876). 1
. Owval, pale sordid flavescent, above rather denscly doited black,
the dots in patelies on the pronobum and scutellum in the form of ivregular
transverse lines: a smooth longitudival line on the head and pronotam also
two or four small spots arranged in a transverse rvow before the middle
on the provotum, and acontinued line within the anterior margins and
the lateral auterior, smooth, this continued line ends within the row of
densely accumnulated black dots : dorsum of abdomen rufescent, testa-
geous : head searcely shorter than the pronotum, transversely, finely,subro-:
gose, marked beneath by black dots accumulated in ablreviated lines:
antennme  slender, second joint distinctly longer thane the first, third
almost more than half longer than the second, fuscous near the apex:
pronctom more than twice broader than long; scutellum posteriorly a
little less densely punctured, with three small basal spots and the extremae
part of the basal margin smooth : hemelytra puncivred fuscous-forrngi-
nous, sprinkled with a few small smooth spots; membrane infuscate,
veined foscous: pectus sparvingly dotted black, the dots acenmnlated
here and there into some small spols: connexivum densely punctured
black : venter sparingly punctored ferruginous-fuscons, more sparingly
punctured in the middle ; incisures, spiracles angtransverse line lm]limi
the spiracles, black: anal segment in & strongly retuse on the dise,
broadly and obtusely sinuate at the apex, sinhs itself slightly emargi-
nate in the middle, posterior angles produced in a short lobe which is
emarginate at the apex ; femors remotely sprinkled ferrngivous (Stal).
Long, 113 ; broad, 6 mill,
Reported from Buorma,

Genne Acesines, Stal,
En. Hom. v. p. 65, Db (187G).

Head short, almost equally long and broad between the eyes, broadly
ronnded at the apex, vagnely punctored, not sinuated in the lateral
marging: pronotum vaguely punctured at thé very narrowly levigate
anterior margin, and at the somewhat acute and narrowly reflexed
anterior lateral margins : seutellnm moderate, shorter than the corium,
posteriorly moderately broad: frena extendedd beyoud the middle of the
geutellum : rostrom not exlulld{:E behind the metastethiom, seeond Joing
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lomger than the thivd : mesosteihial videe gradunlly thicker hindwards :
mulastethinm somewhnt elevatetl, sexangular, sinnated at the base ; basal
tubercle of ventdr disiinct, :||1;:L|.1:m_:1}' prominalons and touching the
metastethiom : membrane with five veins (Stdl).

L]
235. Acesi¥es GrRevicers, Sial.
.
Acesines breviceps, Stal, BEn. Hom. v, p. 84 (1876).

2. Oval, somewhat depressed, weakly sordid flavescont, somewhnt
shining, above and on the pectus rather densely and distinetly panetured
black, punetures arranged in lines and gronps and leaving amall irregnloe
and confluent smooth spots: anterior margin and obsolete longitudinal
line on pronotum, also anterior, obtriangalar, indeterminnte spobt on
sentellum, less densely punctured or somewhat smoothish : sides of venter
remotely sprinkled with fine punctures; lacerated lateral strvealk, sixth
segment and annl valvales, blackish: dorsom of abdomen, membrane
and two apical jpints of the antennem, fuscous: tibim minutely sprinkled
fuscous. Head about one-third shorter than the pronotum, anteoenlar part
transverse, gradually very slizhtly narrowed forwaids beyond the middle,
thence at the apex abruptly, broadly and obtusely rounded: first joink
of the antennm searcely reaching the apex of the head, second joiut o
little shorter than the third : buecenlm slightly elevated, posteriorly lower:
rostrum reaching the base of the venter, first joint on a level with the
bucenle posteviorly, third joint shorter than the second, longer than the
fourth : antevior lateral marging of the pronotum straight, acute, very
narrowly somewhnt igpinated and reflexed (Sfal), Long, 8; broad,
6 mill” Reported fm:gndia.

Div. JEURTASPARIA.

En. Hom. v, p. 65 (1B76).

a. b. e. ns in Hoplistoderarie, (p. 66).

d. e. us in Plautiaria, (p. 123). =

f. Head posteriorly, between the eyes and the ocelli, rather strongly,
or very distinctly, impressed : corinm and scutellam equal in length, ov
somewhat so: the sentellum broad behind the short frena: anterior
lateral margins of the pronctum rounded, levigate, or callons: feet
pale, not pictured (Stal),

Genus Eunrvasris, Signoret.
Eurysespis, Sign., A, B. E. F. (2 8.), ix, p. 342°(1861); Euryaspis, Stal, En, Hom,
v, p. 5, 95 (1876).
Sentellum large, occupying more than three-fourths of the abdo-
men, very broad and rounded : jnga and tylus equal in length : rostrum

N "
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barely reanching the postorior feot and enclosed at ils basc: eyes very
atout @ ocelli approximate to the eyes ;: anttennm® ﬁ-julnte-:t, the 83—4 jm'uta
longest : pronotum very tamid and imi-llimrd forwards ;® angles rounded ;
hemelyten longor than the abdomen: sternal ridee ending in o poiot
amd Mlattened between the antevior feet, very broad botween the middle
and posterior feet, Ei]i"_:'ltr]'_'u' bifuscate in order to receive the ventral
point which is very short : abdomen very tumid, ecavinate: feot cylin-
drical {Sign.).

Remarkable for the large sentellum and the rounded tibim which
ave very finely furrowed above.

236. Eunrasris TRAXSVERSALIS, Signoret.

Eurysaspiz transoorsalis, Sign., A, 5. E. F. (2 &) ix, p. 343, t. 10, £. 1, (L1851).
Euryaapis transversalis, Sial, En, Hem, v, p. 05, (1676).

Yellow, varied with brown and lighter yellow : head small, yellow,
with the lateral marging sinuate; the sinnosity black as well as the
grooves between the lobes, the space avound the ocelli and the posterior
margin : pronofum divided in two by a sinoated band of a lizghier
yellow almost white, proceeding from one to the other of the posterior
angles; the anterior part, yellow, and the posterior, brownish : sentel-
lum with a yellow surface anteriorly, bounded by a circular baud of o
much lighter yellow and almost white, and, posteriorly; a broad pateh
of a brownish rved, circumscribed yellow, and sbrongly punctured above
on both sides: hemelytia brownish-yellow: membrane transparent
with ¥—8 veins, hardly bifureate : body beneath and fect yellow:
abdomen with fonr brown bands: stigmata small and black (Siga.).
Loung, 9 mill.

Beported from Pondicherry. 5 -

Div. MENIDARIA.
-

En. Hom, v, p. 65, (1876). =

a. b, ¢. s in Ho plistoderaria, (p. 6G),

d. Beeond ventral segment obtusely convex in the middle, or with
a porrect spine, rounded or compressed, very rarvely obtusely somewhat
tuberculate in the middle, if so, the tibim are rounded and without a
furrow : metastethium not elevated: mesostethinl ridge everywhere
equal in breadth, or somewhat so: third joint of the rostrum very rarely
a little longer than the second, )

e, Tibiee above generally suleated, or flattish and margined, very
rarely entively rounded and without a furrow, if so, the vouter lLag o
porreet spine b the base.

1=
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i Tibie above mavgined on both sides, or with a broad, very dis-
tinct furrow : mesostethinl rvidge aunteriorly not, or barely, strongly
clevated, there ndither luminated, nor frecly prodoced, nov thickened :
ventral spine, when present, sheri or moderale, ravely extending some-
what beyond the intermedinte coxww ventral spirneles very ravely black :
apieal angles of the sixth abdominal segment ot produced in o large
acute tooth : restrom extended behind the intermedinte eoxm, gencrally
reaching or extending beyond the bazse of the venter (Stal).

Genus Crnesrnoxtes, St
Ofvers. K. V-A, Forh, p. 514, (1867): En. Hew, v, - 63, 95, (1576).

Body broadly cbovate : head rather inclined, narrowed forwards,
very slightly sinuate before the eyes, rounded at the apex; tylus and
nga of equal lengilt; antecculnr part shorter than broad; lateral
marging flnttened, acunte; bucenle continued through, modoately ele-
vated : ocelli about thrice further from each other than from the eyes;
rostrum extended between the last coxm, first joint as long as the
bucenln, second joint longer than the thisd: autennme moderate, first
joint searcely rveaching the apex of the head, second joint shorter than
ihe third : provotum moderately inelined, anterior margin not elevated,
scarcely truneate behind ihe eyes, aunterior lateral marging somewhat
obiluse, lateral angles obtuse, prodnced in a broad process : seuatellum
somewhat brond at the apex, moderately long, frena extended a little
beyond the middle of the seutellum : apical margin of corium rounded :
mesostethinm distinetly eavinate : venter, at the base, with a long robusk
gpine : furrow from the odoviferous apertures continued in a long,
gradually vanishing, wrinkle or vidge : apical angles of abdominal sex-
ments searcely prominulous {Sis).

237. CresrnoxTES N1GRO-MACULATTS, Haglund.

Cresplontes nigro-maculalus, Haglund, Biptiin Eut. Zeit. xxix, p. 157, (1868) :
Stal, En. Hewm. v, o 05, (1876), .

&, Subguadmte, posleriorly ronnded, pale flavescent or slramine-
ong: head and pronotum, in paiches, sides and apex of scafellum
densely, punctured hlack ; hemelytra densely punctured rufescent : the
lower portion of the hemelytra, dorsam of ahdomen, two basal joints of
thie antennw, and base of three last joints, conmexivam, and fect, more
or lezs, rufescent : thivee last joints of the antennm, a somewliat smooth
median shining spot on the sentellom, numerons minute spots on pecius
and ventar, du plicated spots on the counexivom, alse some spots on the
apices of the femorn, black ; membrave and wings, lascescent = Lusal
internal angle of the membrane with I'I.:I.I-ﬂhﬂcurﬂ spot,

b T L i
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Hend vonndod ab the apex, tylus continned throwsgh; ocelli four
times fnvther frowm each other than from the eyes: antennm extended,
reaching bevond the lateral angles of the pronotufn, last three joints
equal, fwice a8 long as the second : vostrum hardly veaching the last
poir of coxme: provotum transverse, slmost thrice broader than long ;
lateral angles t'\cuud'l_\';u].".u.hu'{'-ql;, !NJHiL‘]';UL' m.'u",_.}"in gubsiounte ; sides of
the soutellum a little sinuate ; apex ronnded ; frena extending some-
what beyond the middle: dorsum of abdomen havdly violascent; be-
neath densely, bot wot strongly, punclured; vemtral spine marrowed,
aoute, renching the middle between the anterior and intermediate coxm ;
plenvne opague, rufescent : minute black spots on the venter arvanged
in six rows; longitudinal spots in exterual rows in middle of the seg-
menis near the spiracles; transverse spots in median and internal rows
on ithe basal mavein of the segments; the internal rows of spots ave
wanting on the last two segments, but the last segment has a minute,
median, transverse, basal, black spot: tibim not distinetly suleate (Hag-
lund). Long., 9% ; broad, hardly 7; exp. hem. 23 will.*

Reported from the Dekhan,

Genns Axrreria, Stal,

pt. Hem, Afrie. i, po 88, 200, (1564) ; Ofvers. K. V.-A. Fich,, p. 814, (1855) 5
En. Hom. v, p. G, 93, {1576).

Head more or less deflexed, immarginate; jnga and tylns of equal
length ; first joint of vostram not extending beyond the bucenle pos-
teviorly ; firvst joint of antennme not or searcely reaching the apex of the
head, second joint shorter than the thivd : anterior and anteriosnternl
margins of the pronotum distinetly reflexed or callons, clevated : soutel-
lum broad or somewhat so at ihe apexs mesostethium nof, or but slight-
ly, carinate : venter someiimes distinctly spinose at the Lnse (Sfil).
Certain virescent species of Awfestin ave very like Zungis and Plaufia,
but differ in having the second ventral segment in the middle rther
convex and not very prominnlons, 'ﬁ-wnmLum strongly margined, and the
tibiw above distinetly flat and marginate.

238, AxTesmia ascuors, Thunberg,

Ciwes anchere, Thunberg, Nov. Ius. Spee, i, p. 47,6 2, £ 60, (1763),

Prulatome anclione, Dullas, List Hom, i, p. 254, (1851); Waller, Cat. Hot. ity P
300 (1567 ).

Fentatama erveinta, Ellenr, Nat. Tijdsske, Ned. Ind. xxiv, p. 154, (1862},

Antestin anchora, Hial, Ho. Hom. v, p. 04, (1876) ; Distant, A, M. N. 1L (08.)
ifi, p. 43, (1879) ; J. AL 80 BLoxhvii (8], p. 87, (1870,

Hend ]1:&1} u]-uuge-je]]uw, with a black, Dhlmlg, qugihulinn.l Epok
between the eyes: pronotum ile orange-yellow on the margins and
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spots, of which two oblong, transverse, lie along the anterior margin ;
four, oblong or sliwhtly cuneiform, longitudinal, towards the posterior
margin : sentellum Iutescent-whilish, the middle pale orange, with two
ovate or semicivenlar black spots af the base, two minute trinngular,
searvcely visible, ab the basal aungles, and two large trinngalar spots
towards the apex and whese bases rest on the mareing, black : hemelytra
pale orange-yellow, with three somewhat ronnded black spots arrangoed
triangnlavly : membrane black, tip pala: beneath, pale virescont wiih
8—7 rvows of black spots, the mnrginal minute, not continued on the
pectus, sometimes indistinct, the second oblong, transverse, the third
gometimes confluent with the second and sometimes wanting, the median,
on the dise, oblong transverse. In Ellenrieder's example from Snmatra,
the two anterior spots on the seutellum are ovate, the posterior trian-
gular, the orange-yellow space between them taking the form of a
cross ; 1—2 joints of autennm and the feet, rufous, femora indistinztly
snnulate, tarsi *fuscons-brunnecus, beneath sordid lutescent, with, on
both sides, a lateral row of black spots and a median row of brunneons
spots.  Long, 10—11; broad, 73 mill.

Reported from Java, Sumatea, Burma, Tennsserim, Sikkim (mihi),
China.

239. ARTESTIA PULCERA, Dallas,

Pentatoma pulehre, Dallas (mee Westw.), List Hem. i, p. 253, {1851) : Walkor,
Cat. Het., p. 300, (1867): F Stal, En. Hem. v, p. 128, (1876).

2 * Rounded ovate : head mther lnrge, pale tawny, smooth and im-
punctate, with the sides navvowly margined: eyes black ; ocelli ved :
pronotnm with six black spots winch oceupy nearly the whole surface,
namely, & rather small oblong transverse spot on each side eloso ta the
anterior margin, a larger one on ench lateral angle, and two large some-
what quadrate spols; covering nu:.:u*-l_].r she whole dise and reaching the
posterior margin ; the narrow anterior margin, the anterior portion of
the lateranl margins, a tranverse line near the anterior margin, o median
longitudinal ling, and & longitudioal line on each side running from the
transverse ling to the posterior margin, are yellow ; the median longi.
tudinal line has an orange spot close to the anterior margin, the posterior
portion of the dise, with the exception of the median yellow line, is rather
strongly, but not very thickly, punetured, with the punctures black on the
Tabacil longitadinal yellow lines, and there is a line of 5—6 fine black pune-
tures on the yellow portions of the lateral margin close fo the edge : son-
tellum vellow, omnge towards the base and ‘nt the apex, with a narrow
transverse black band, interrupted in the middle, at the base, and a lurge,
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somewhat bifid, pitehy black pateh ocenpying nearly the whle of the dise ;
the basal portionsmooth and impunetate, tie dise mtherstrongly punctured,
the punctuves becoming finer and eloser towards the apex, which is
very finely and thickly punctured, the lateral margins punctured with
black : hemelyiva orange, with the imer part of the corinceous portion
yellow, thickly and mther strongly ponetured towards the base, more
finely townrds the apex, with an impunctate space on the dise behind
the middle ; with & large pateh, posteriody deeply emarginnte, on tho
dise nbout the middle, and the apical margin pitchy blagk ; membraneg
dark brown: wings lbrown, semitransparent, with the apex darker:
abdomen above ved, very thickly and finely punctuved, with the marcins
yellow ; the marging of the second and of the base of the third se-
ments are black. Body beneath pale yellow, smooth, and shining:
venter impunctate, with a large black spot on each side of each BOET-
ment except the lnst, which has a large square spob of the same eolour
in the middle; the lateral margins of the second segment are black :
pectus witha lineo! fine blackish punetures 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 onter 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 o more or less distinet brown or blackish ring near the apex of the
femora : rostram brown, with the apex black, and the basal joint pale
orange : antennm black, with the two basal joints orange (Dallas),
Body long, 11—12 mill.

Reported from India, Burma: the Indian Muscum has specimens
from Avakan, Sikkim (mihi),

[ ]

240. AwrtesTia envorara, Fabricins,

Cimex erucialus, Fabr,, Syst. Ent., p 714, (1773); Spoc. Ins, i, p. 338, (1781) ;
Muont. Ins. ii, p. 205, (1787) Ent. S}'RL.‘[V.,p. 118 [1704) ; Syst. Rhyng. p. 174 flﬁ'lﬁluj:
Wollf, o, Cim. ii, p. 62, §. 88, (1801): Here. Schiill,, Wanz, Ins, By .Ear s E.-_w;
(1839}, !

Pentatoma eruciata, Am. and Sore., Hist. Nat. Tns. Hém. p. 132, (1843} : Dullng
List Ham. i, p. 20k, ftSElj; Walker, Cat. Het, i, p. 300, (1867}, 3

Antestia cruciata, 8tal, Ofvers. K. V.. A, Forh,, p. 630, (1870) ; En. Hom.

96, (1576). gl

This species varies much, sometimes rufescent op croceous, some.
times Havescent or virescent, spots on the upper side larger or smaller.
black or olivaceons-virescent, pectus and venter on tho anterior unﬂ_le;
of the segments mm-ker.l‘ with a blackish spot or immaculate, ﬁﬂt@?mm
fuseous: head pale, with two curved black lines, the sides brunneous
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pronotum pAle, fonr spots anteriorly, and posteviorly six aspobs, black:
gentellum black, sides pale at The base, a ernciform pateh in the middle
and at the apex pale: hemelytra pale, tinted ferruginons, with three black
spots: wings [nscous @ beneath flavescent, sides spotled black (Falr ).
The onter spots of the anterior *ow on the pronotumn are somclimes
obsolete.  Long, 9 mill. .

Reported from Java, Durma, Bengal, The Indian Muoseum has
specimens from Caleatts, Sikkim (mihi).

241, ANTESTIA MODIFICATA, Distant.
Antestin wodifeata, Dist., Trans, Eni. Soa. p. 360, . 12, £, 4, (1857).

Ochraceous, spotted with bluish black,abore sparingly pnnetate : head
Inteous, marging of tylusand margins of juga in frout of the eyes, also two
gpots at bnse, bluish-bluck : eyes brownish : antennge bloish biack : prono-
tum with eight blnish-black spots, the six largest arvanged in two rows on
the dise, and a smaller elongate spot in each basal angle : corium with fonr
bluish-black spots, one at the base, one ab the apex, and two median:
mewbrane pale hiyaline with a large bluish-black sabguadrate spot at the
baze: body beneath pole luteous, sternnm spotted with Lluish-black, and
abdomen with sutural faseie and lateral spots of the same colour: lexs
Juteons ; femorn with a blackish spot near their apiees: antenne with
second joint shorter than the third, 4—35 joints longest (Disf,). Long, 7
mill.

Reported from Sikkim, where it is rather common (mibi.}.

-

- Genug Arises, Dallas.
List Mem. i, p. 231, {1851) ; "Walker, Cat., Het. i, p. 283, (18G7) ; Stil, En,
Hem, v, p. o7, {lSTU}.

Head deflexed, abont as broad as long, rounded at the apex, the
tylus as long as the juga: eyes promindnt: ccelli distant but nob placed
very near the cyes: antenniferous tubereles very small, entively con-
cealed by the lateral mavging of the head : antennm more than half the
length of the body, 5-jointed ; basal joint short, not reaching the apex of
the head ; second joint about the length of the first, mueh shorter than
the third; the 3—4 joints about equal; fifth a little longer : rostrnm
scarcely reaching the posterior coxm; basal joint reaching the base of
ihe head, second longest, third shorter than the fonrth, which is very
little shorter than the second : body oblong-ovate, somewhat elongate :
pronotum very fittle broader than lopg, much browder behind than
before : seutellum somewhat triangular, but with the apex rather broad
and rounded : eorinm tather longer {han the membrane with its apical

i B
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margin obligue and rounded ; membrane with longitudinak veins : abdo-
men and sternum wnpemed @ legs  eather long 3 tarsi J-jointed, the basal
and apieal about equal (Dalias).

242, Arixes cogcivss, Dallas,
Apuies eoncinna, DallassList Hom. i, p. 232, t. O, §. 2, (1851) ; Walker, Cnt, Ilot.
it, p. 283, (1867 ) ; Sial, En, Hom, v, p 97, (1B76).

g, Shining black, thiekly and finely punetured : pronotum with
the lateral margins narcowly edged with while, and with a large somewhab
ovate yellow spot on the middle of the dise : seutollum with a large yollow
spot in ench basal angle, and o large spot of the same eolony on the apex ;
across the dise, close behind the two basal spots, rans an orange yellow
ling, which forms a kind of anchor, with a short longitudinal line run-
ning between the two spots : corinm with the basal portion of the cuter
margin whitish, and with o transverse white band near the apex ;
membeane blackish: abdomen with the margins of the 3—5 sepments
white, intereapted with black at the sutures: pectus with o large, trian-
gular white spot in ench of the posterior angles: eoxm and base of the
femora, white; apices of the femorn black; anterior tibim yellowish
white, with a black line down the inside ; intermodiate tilyian 1-|.r]:[i.p, with
the base, and a minute line al the apex, black; posterior tibim wliite,
with the base and apex black: tarsi black: rostrum black : antenne
blick, with the second joint testaceous ( Dallas). Long, 64 mill.

Reported from India, Bombay, Hardwar (mili. ),

Gonus Mexips, Motaeh,
E'tud. x, p. 28, (1801) ; Stal, En, Hem. v, . GO, 07, (1876).
Differs from dAntestia, Stil, in having the seeond ventral segment
with a gradually eompressed, porrect spine, almost laminate ot the npex,

or with a compressed tubercle, prominulous forwards, In Anlestia there
s - . -
15 neither spine nor tubercle..

243, Mexipa Sraxorern, Stal,
Menida Signeretit, Stal, En, Tem, v. p. 08, (1876

Very like and closely allied to A, maenliventris, Dal
in having Lhe prenotum at the laternl iniramarginal row of dots narrowly
smootly, and flavesesnt, entire anterior margin  calions and smoot);
not punctured behind the eyes, and head somewhat shorter {SM{;’
Long, 74; broad, 4 mill. : t

Heported from India (Africa #).

-

las, dilfers only
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L] 244, Mexima rravo-varia, Dullas,
Rhaphigaster fopo-varins, Dallas, List. Hom, i, p. 285, (1851).
Auntestia flero-varie, Walker, Cat. Thet, i, p. 23, {1867},

Mensda fovo-varia, Stdl, En. Hem, v, p. 08, (1876) : Distant, A. M, N. I0. {5 &)
ii, p. 46, (1879), .

Above black, thickly and rather finely punctured : head with a few
irregular yellowish points : pronotum with the Interal marging, o spot on
the middle of the anterior margin, a corresponding one on the posterior
margin, one on each lateral mavgin, and three or four on the dise, yellow :
scutellom with a Inrge cross om the dise, the apex and a spot in each
basal angle, yellow : hemelytra with the baseof the outer margin, and
a spot on the dise, a little behind the middle, yellow ; membrane transpa-
rent, with an indistinet, brown, transverse band neross the middle :
abdomen with the marging banded with wellow and black; beneath
black, with the sides thickly and finely punctured, the lateral marging
banded with yellow and black ; basal spine passing the posterior coxm,
brown: legs yellow : rostrum brownish : antennme pale brown, with the
4 =5 joints black (Dallag). Leng 7§—8 mill.

Reported from N. India, Assom, Sikkim (mihi).

245, Mrxipa rommosza, Westwood.

FPentatoma formosa, Wostwood, Hope, Cat. Hom. i, p. 34, (1837).
Rhaphignster spectandus, 5¢hl, Freg. Eug. Resa Hom., p. 230, (1559),
Rhophignstor albidens, Ellenr,, Kat. Tijds. v, Ned, Ind, xxiv, p. 159, (1862).
M#*ida forinosa, Stal, En. Hom., v. p. 99, (1876).

Brassy fuscous, vavied with whitish; theee lines on the head an-
teriorly, two lines posteriorly, and a dot before the eyes, whitish: pro-
notum anteriorly with two transverse rings and a waved median ling,
gentellum with two basal spots and an n]'licn.'l ntlchmﬁ-shﬂ,]md spob (Eome-
times connected by a longitndined median line with the basal spots),
pale: two marginal spots on the hemelytra pale; antenne fuscons, pale
at the base ; posterior femora and all the tibim at the apex, and the tarsi,
black (Wesfw.). Long, 6—7 mill.

Very like M. varipeands, Westw. : the flavescont lateral lines on
the head nbbreviated behind the middle ; median line forked posleriorly,
gometimes interrupted before the fork; band on the pronotom broad,
marked and sometimes divided into two by a confused row of black dots ;
venter flavescent, sides spotled fuscons, median streak sometimes fus-
cons ; yellow marking on the dorsum variable (Sfdl}).

Reported from China, Malacea, Sumatrs, Burma, Sikkim (wihi).

—
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246, Musms vantrexx, Westwood.
-

Pentatonsa varipeanis, Westwood, Hope, Cat. Hem, §, p. 13,41827),
Rhaphigaster varipenniz, Dallns, Lisc Hotn. i, p. 2806, (1551},

Antestie varipeaniz, Walker, Cot. Tet, 3i, p. 281, (1867 )
Menida caripeinis, Stél, Ew, Hom. v,"p. 98, (1876) : Disiaut, A, M. N, IL (5 5.)

iii, p- 45, (1879). 5

Brassy, thinly punetured, shining: head with three lines {the
Interal intervupted), and the orbit of the cyes, anterior and lateral
margins of the pronotum and an anterior band interrapied in the middle,
sentellum at the base, and an apical moon.-shaped spot, whitish: heme-
Iytra fuscous at the base, Llack in the middle, with a whitish spot before
the membrane which is fuscous; antennm and feet, lutcons : posterior
angles of the pronotum nob prominent { Wesfuw.).

Head adorned with o spot at the eyes and with three, parallel,
longitndinal lines (the lateral lines intevrapted posteriorly), flavescent,
shining : beneath blaek : lateral limbus, two vows ofs spols and the
ventral spine flavescent. Long, 7} mill,

Reported from Java, Tenasserim, Sikkim (mili).

247. MexipA pisTiwoera, Distant,

Manide diztincta, Distant, Trans. Ent. Soc., p. 122, (1870); Sciont. Res,-2nd
Yorkaud Miss,, p. G, . 3, (1379).

Luteons, covered with strong greenish-black punetures: head lute-
ons, with the lateral margins and foor longiindinal puncturdd lines
greenish-black ; these lines are much more distinet on the ante-ocular
portion of the head: eyes dull ochreans® antennm pilose with the second
joint shorter than the third, 4—35 joints sub-equal, rather longer than the
third ; 1—3 joints lnteons, apex of the first, and apical half of the thivd,
black ; 4—5 joints, black, nmrowly lufeous at the base : rostrum luteous,
apical joints pitchy : pronotum with an anterior submarginal line of
greenish-llack punclures, and two irregular fimnsverse ocellnted pune-
tured marks of the same colonr on the anferior portion of the disc:
sentellom with a large median sub-basal greenish-black spot, and two
amall and somewhatb indistinet ones of the same colonr situated on the
Interal marging o little before the apex : membrane transpavent, whit-
ish : abdomen above black, conmexivum luteons, spobted with bLlack :
underside of body and legs luteous, spavingly and distinctly punclured
with black : tarsi pitehy (Disfant). Long, G mill,

Reported from Murree, Sind valley,

19
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.
248, Mesma msti, Fabricios,

Cimer Miztrio, F;.'hr.. Mant. Ina. ii, a'._ 208, (1787); Ent, Syst. i, p. 122, [1794)
Byst. Rhyng., p. 178, (1803).

Rhaphigaster concinnad, Dnllns, Ligtk Iem. i, pe 285, (1851); Walker, Cat.
Het, ii, p. 251, (1867).

Antestin histrio, Stil, Hom, Fabr, i, p. 34, (1868). *
Menida hiztrip, Stal, En, Hom. v, 98, (1876}

Head deep black; orbit of the eyes and five linos (the two inteor-
mediate abbreviated), black; antennm ferruginons : pronotum rufons
with nuwmerous, impressed, fnscous points : anteriorly with two large
fuscous spots, punctured rufous: sentellom varied yellow and rofouns
with three fuscous spots, the posterior marginal : hemelytra fuscons, pos-
teriorly with a rufous 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 des®ribes his R. comcinnus thus :—Above testaceons or pale
orange, shining, fincly, but not very evenly, punctured black : head with
the lateral marging, a line within the orbit of each eye, two parallel
median longitudinal lines reaching the posterior margin of the head and
gometimes an abbreviated line on each of the jnga, black : pronotum
with a strong, punctured, black line running close to the antevior and
antero-lateral margings, and on the anterior portion of the dise, two
irregular, transverse, black ocellated marks: scntellnm with a lozenge-
shaped black spolin the middle near the baso and a black 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 : marging of the abdomen yellow,
thickly pumetored, with a black band on each of the sutuves: body
beneath testaceous, thickly punctured at the sides: with three broad
longitudinal bands, one on each side, runuing from behind the eyes to the
apex of the abdomen, having a narrow testaceous margin thronghont its
entire conrse, and one down the middle which is sometimes formed of
distinet spots on the abdomen : tho abdomen is sometimes black, with a
large testaceons pateh on each side at the base : ventral spine long, reach-
ing ihe intermediate coxm, testaceous : logs orange : rostrnm pitchy, base
testaceous ; antennm pale brown (Dallas). &, long, 6%: 2, long, B8
mill.

Reported from Tranguebar, China, Calcutta (mihi).

- ——
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Div. Piezopokania. ']

En. Hom. v, p, 66, (187G). 3

a. b. o. s in Hoplisfoderaria, (p. $G).

d. e. ns in Menidaria, (p. 133).

f. Tibiee gencrally rounded, rarely furnished above with a narrow
and obsolete furrow, of flat and immarginate : venter spinose at the base,
spine sometimes extended to the head : apical angles of the sixih abdo-
minal segment sometimes produced in a large acute tooth (Stdl).

Genus Pigzononos, Fieber,

Enr, Hom. p. 78, 329, (1861); Wholker, Cat. Het. ii, p. 367, (1867) ; 5tdl, En.
Hem. v, p. 68, 100 (1876).

Body oblong-obovate, smooth : head shord, rounded in front; basal
joint of the antennm shorter than the head, third joint lomger than
gecond and a5 long ns the fourth ; rostrum extended to between or behind
the intermediate coxm, somewhat slender, first jointenot reaching the
base of the bucenle, second joint shorter or about as long as the third
which is thickened at the end : anberior margin of the pronotum with a
callous elevation, only very narrowly smooth; cxtreme apex of clavus
with a punctiform black or fuscons spot; membrane colourless: basal
sping on venter long, mesostethial ridge anteviorly elevated and there
incrassate or generally laminate, nsually also freely prominulons between
the first pair of coxe; spiracula black; furrow of the odoriferous aper-
ture long, continued in a ridge or wrinkle: apical angle of sixth ab-
dominal segment not produced in a large tooth,

919, Prezoporus nmupno-rvascratus, Fabricins,

Cimez rubro-foseiafis, Tabr., Mant. Ins, T, p. 293, (1787) ; Ent. Sl’“" iv, p. 114,
1794) : Syst. Rhyng. p. 170, (1803},

Cinter hithneri, Gmelin, ed., Svst. Nat. i, (4), p. 2151, {17588).

Cimer flavescens, Fabr., Ent. Syst. Suppt. p. 534, (1T08); Syst. Rhyng, p. 168,
{180 ). .

Rhaphignster farolinsatus, Westwood, Hope, Cat, Hewm. §, p. 31, (1837} ; Dallas,
List Hem. i, p. 283, (1851); Walker, Cat. Hot. if, p. 364, (1867).

Rhaphipaster vireseons, Am., & Sorv,, Wist. Nat, Ing. Hém, p. 148, (1843),

Nezara petlucida, Ellear., Nat. Tidiskr. Ned. Ind. xzxiv, p. 157, £. 26, {1862) ;
Walker, L e, p. 207, (1567).

Rhaphiguster oepanices, Montr,, Ann. Soc. Linn. Lyon. (2 a.) xi, p. 224, (1863).

Pigzodorus rubro-fascintis, Stal, Hem. Fabr. i, p. 32, (1868) ;" En. Hem, v, p. 100,
(1876) : Beott, A. M. N. H, ¢4 &) xiv, p, 200, (1874) Distant, Trans. Ent. Sce, p. 415,
(1883} : Lethierry, Ann. Mus. Gen. xviii, p. 703, (1883).

Above viresceuf, beneath favescent: pronotum posteriorly mora
obscure, furnished with a sanguineous band (Fabr.). Above and feet
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lm.lu [favescons, immaculnto: antennm rofons, tivat inint EI."J.]D at the baso :
abdomen beneath with o row ofblack dots (0. flavescens, Tabr.), Pnle
lutescent or albegtent, with n sulphor-coloured border, a transverso
Inteons line between the poHLm'iu1":Lm:'|L':f. of the pronotum bordered with
greyish bands : hemelytra pellugid,emembrane hyaling: feet pallescent,
tarsi bronneons ; 4—>o joints of the antennse, purpurascent : beneath och-
ranceons (N, pellucide, Ellenr.), Long, 8 mill.

Reported from N. Austealia, Java, Sumates, Philippines, Now Cale-
donin, Owvalan, Tahiti, Assam, Sikkim (mihi), Bengal, Cochin-Ching,
Japau, Zangibar, Abyssinia.

Genns Auvpionix, Stal
En. Wem, v, p. 66, 100, (1876).

Apical angles of the sixth abdominal segment produced in a large
ncnte tooth : abdomen gradually marrowed, sides somewhat straight =
basal apine of venter extended to the head, gradually compressly acu-
minated: antefior lateral margins of the pronotum, also the anterior
behind the wertex, levigate, the former straight, lnteral angles somewhat
prominnlous, straight, ronnded ab the apex : frena extended beyond the
middle of the seutellnm: corium a libtle longer than the seuntellum,
apical margin rounded: ventral spiracula black ¢ mesostethinm with o
fing ridge: tibim above wnarrowly and slightly furrowed: rostrom
reaching the Jast pair of feet, the 2—3 joints somewhat equal in Igngt.l.;
membrane eolonrless (Stdl).

250. Awmplonix AENESCENS, Sidl.

-
Ambioriz guescens, Bial, En Hem, v, p. 100, (1876).

g. Greyish-flavescent, ghingng ; beneath with the feet verging into
ferruginoud ; above distinctly and densely punctured, black; beneath
not so distinetly, and not so densely, punctured fuscong: 2—3 joints of
the antennm, black: hend, bavely antepior half of pronotum, rounded
impunctate basal spot and band near the imponetate flaveseent apex of
tlie scutellum, anterior punciures on the costal aren of the hemelytra
and bands on the conuexivum, brassy : the dorsum of the abdomen oh-
seurely violaceous : wings towards the apex and the membrane, infuscate,
a colourless apical spot on the membrane: the extreme apical margin of
the head, anterior lateral margins and anterior margin of the pronotum
(ﬂm lntter abhlireviated on hoith 3{:1(‘3;' I]ﬂvggegn[: IEVIEEEO: Interal Eln!lglﬁﬂ
of pronotum slightly prominulons, lateral marging, straight: abdomen
in ¢ acutely quadridentate at the apex (Stal). Long, 9} : broad 5}
mill.

Reported from N. India.
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Div. BATHYCOELIARIA L]
-
En. Hom. v, p. 67, (1876).
a. b. . as in Hoplistoderaria, (p. 60).
. Venter with n furrow, its magrins obtusely elevated, eylindrieal,
smooth : mesostethinm  distinetly eavinate : furrow of the orvifices con-
e X = L] +
tinned in a long wrinkle or ridge.

Genns Jurrixa, Stil.

Ofvers. K. V.-A. Furh, po 518, (1567); En. lem, v, p. 67, 101, (1856) : in-
clodos Gastrauloz, pt. Herr, Sohill.,, Wanz. Ins. vii, p. 61, (1841).

Head shorter than the pronotam, gradually narrowed forwards, ronnd-
ed ab the apex, anteocular parct almost longer than broad, lateral marging
somewhat obtuse, posteriorly very slightly sinuate : bucenlm eontinued
throngh, moderately elevated : ocelli abont thrice as far from ench other
as from the eyves; vostrum somewhat reaching the apex of the abdomen,
first joint on a level with the bucculm, third joint longest of all; fivat
joiut of antennm scarcely reaching apex of head, second joint shovter
than thivd : antervior lateral margins of pronotum straight, somewhat ob-
tuse, anterior margin trancate behind the eyes, lnteral angles somoewhat
prominulous : scutellum moderate, frona extended to apieal third of
seutellum : veins of membrane simple : mesostethiom with o somewhat
high ridge : metastethinm slightly elevated : furvow from the odorifer
ous apertnres conlinued *in a geadually vanishing wrinkle or ridge ;
veuter deeply furvowed, second segment elevated in the middle, not
produced forwards: tibim oblusely rounded, not furrowed (Seal). =

251. JuorTima wiofha, Dallas.

-
Bathyeofia indica, Dallas, Cat. Iem. i, p. 270, (1851); Walker, Oat. Het. T
p- 330, (1867).
Jurting indica, 8tal, En, Hom, v %. 102, (1576).

d. Above very pale green, very thickly and minutely punetured .
head slightly truncated ab the apex : pronotam with the lateral mareing
edged with violet : seutellum. with a small ronnd black spok in cach
basal angle: hemelytra with the onter margin dark green, except to-
wards the base; membrane transparent, colourless : body beneath pale
yellow, smooth and shining ; abdomen impanetate ; pectns finely pune-
tured : legs pale yellow : rostrum pale yellow, with the tip of the last
juint black : antenne with the two basal joints and the basa of the thircd
pale violet, 3—4 joints pale yellow (Dallus). Long, 20 mill.

Reporied from N, India.
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. Genus Aproxa, Stal,
En. Hem, v, p. 67, 102, (1876G), t

Head very slightly norrowed hefore the obinse lateral sinuns, very
obtasely and broadly vounded nt the apex: anterior lateral margins of
pronotum sinuate ; obtusely vounded, callous and lovigate bofore the
middle, with a reflexed ridge behind the middle® the lateral angles pro-
duced, acuminate; costal margin anteriorly stl'ﬂight-, callons and round-
ed, thence slightly amplified : ventral furrow short, extended into the
fourth segment: tibie rounded with a continued, narvow, distinet
furrow,.

252. Apeowa (?) sEmmaTa, Distant.
Absona serrata, Dist., Trans, Ent. Boe., p. 350, (1887).

Above ochraceous, thickly, darkly and coarsely punctate: connexi-
vam reddish ochraceous, with black linear spots near bases and apices
of segmental shinres: antennme 4-jointed, 1—2 joints dark ochraceous,
d—4 joints 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 tylos, but notehed in front: lateral margins of the pronotum
serrate, laternl angles moderately and broadly produced and obiusely
bispinose : o small blackish foveate spot om each basal angle of the
scutellum : membrane brownish ochraceous: body beneath with the
head, legs, rostrum and sternum ochraceous, the abdomen brewnish
cchraceons : head with a black linear spot on ‘each side of the baso of
the agtennm : prostethinum with some senttered black punetures: rostrum
just passing the intermediate coxm: tibim suleated above: abdomen
obtusely snleate to aboub the fqurth segment (Dist.). Long, 14; exp,
angl, prom, 9 mill.

Reported from Bombay,

253. ApEoNA GLADIATORIA, Si8l,
Abeona gladiatoria, Stal, En. Hom. v, p. 102, (1876},

2. A large, remarkable species: very pale sordid flavescent, shin-
ing especially beneath, above rather densely, distinetly and equally pune-
tnred ferruginous-fuscous, beneath to a very great part impunctate;
third joint of the antennm at the apex, the extreme margin aud o amall
lower line on the head before the eyes, also the acute apex of the apical
angles of the ventral segments, black : membrane somewhbat colourless,
basal angle and an apical spot, fuscous: wings infuscate at the apex,
dorsum of the abdomen somewhatl sanguineous in the middle. Lateral
marging of the pronotum callous before the middle, levigate, rounded,
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having the lateral part produced in o gradually narrowed pfocess, slender
at the apex, and ncuminated, turning oftwards and slightly forwards:
pronotum marked by a black-violaceous line within the smonth part of
the lnteral margins; anterior margin of lateral process cavinately-clev-
ated and black-violaceous, corium pumctured violaceous anteriorly with-
in the costal margin ; scptellum marked on the basal angles with a small
Lrassy-green spot: pectus near the coxm with three punctiform black
spots; pro- and meta-stethium punctured posteriorly: venter finely
acienlate, with a very obtuse, levigate median ridge : connexivam pune-
tured violaceous-fuscous, the extreme mavgin levigate (Stal). ¢, Long,
21; broad, 10; exp. horns of pron. 14, mill,
Reported from India.

Div. RETNCcHOCORAREIA, Stal,
En. Hem. v, p. 67, (1876).
a. b. ns in Hoplistoderaria, (p. 66). z

e. Mesostethinl ridge and metastethium highly elevated, briefly
continued, the ridge extended anteriorly in a free lamina produced be-
tween and generlly to a distance belore the first pair of coxm, anteriorly
generally high : basal tubercle of the venter rather strongly clevated,
anteriovly angalated, quicscent in the posterior sinus of the metaste-
thium, the apical angles of the sixth abdominal segment generally acute,
or produced in a long tooth ; sixth ventral segment, in 2, strongly sinnated
in the middle before the annl valvules, the median part of the segment
therefore generally shorter than the lateral part : tibir obtusely rounded
and generally without a forrow, very rarely furnished with a farrow
upper furrow : posterior margin of the pronotam generally sinuated.

Genns Cospicoxa, Dallas. .

List Hom. i, 206, (1851); Walker, Cat. Heb, i, p. 2, (1867) : Stal, Ofvers. K.
V.-A. Forh., p. 621, (1867); p. 637, (1570) ; En. Hem. v, p. 68, 103, (187G).

Body obovate or oval: head moderate, tylus as long as the jugn ;
ocelli minute, placed near the inner angle of the eyes ; rostrum moderate,
second joint about as long as or longer than the third ; antennm 5-joint-
ed, nhout as long as the head and the pronstum taken together, basal
joint shortest, not reaching the anterior marein of the head, second joint
longer than the third, 4—5 joints nearly equal, as lomg or longer than the
socond, sometimes the fourth, sometimes the lifth longest: pronatum
not iransversely impressed, posterior angles not or but very slightly
preduced, obtuse: plate of the mesostethial ridge renching but not
produced beyond the anterior margin of the prostethinm ; tibie vounded,
only towards the apex flattish or somewhat furrowed ; tarsi 8- jointed,
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. 254, CusrioonA QURTISPINA, Stil,

F.I'-._r,-.u.-.m.-wr:rL-.'J'r; clrtiagna, 51-_“. Stottin  Ent. Yoit., xxix, p 14 ]: {1861]):

Whalker, Cot. Hekb. §i; p. 309, (1867). 4
Cuspiconn curtisping, Sthl, B, Mom. v, p. 103 (1876).

2. DPale, somowhat sordil flavescent, shining, abave dis.
tinetly punciured: lateral angles of pronotuem produced outwards,
somewhat obiuse at the apex, moderately prominulous: apex of the
posterior angles of the last ventral serment, rufescont: 2—3 joinis of
the antenne of equal length : ventral segments unarmed : vostrnm ex-
tending bardly beyond the last coxm (Stdl). Long, 10; broad, 5% mill.

Beported from Java, Burma (P).

255, Cuseicoxa virescens, Dallas.

Cuspicona vircscens, Dallas, List Mem. i, p. 206 (1831); Walker, Cat. Het. i, p.
370 (1867): Seal, En. Hem. v, p. 103 (187G).

2. Abovg pale green, finely and thickly punetured : eyes black :
pronotum with the Iateral marging yellowish, the lateral spines ncnte,
somewhat turned upwards and a little recorved towards the apex, tho
extreme tip black: membrane nearly colourless, transparent: body
beneath testaceous, the pectus and sides of abdomen rather thickly
punctured, sternal vidge rounded in fromt: legs testaceous, tibinw be-
coming brownish townrds the apex ; tarsi brownish : rostrum testnceous :
auntennm ferruginous, basal joint testaceous (Dallas). Long, 10} mill,

Reported from Java, Burma,

-

256. CuspicoNa PLAGIATA, Wallior.
Cspicenia plagiate, Walker, Cat, Jlot. i, p. 379 (18067).

Testatcons, clongnte-oval, minotely punctured, a little paler he-
neath : head elongate, smooth, transversely and finely strinted, bordered
with black and with black sutures between the juga and tylus which are
of equal length ; rostrum extending te the hind coxm, tip black ; an-
tennw black, slender, about half the length of the body, first joint mnob
extending to the front of the head, second joint very much shorter than
the Ehird : pronotum mostly smooth in frout, posterior angles forming
two long, acute, black-striped, directly diverging spines : pectoral rifgo
very deep, especially in front of the first coxm where it is mueh rounded -
abdemen with o very large, purple, apieal pateh, beneath very slightly
ridged, with black spines along each side, the basal spine extending to
the last coxm: legs rather slender: membrane aencous-brown : wings
cinercons, veins black (Walker), Lon

, 162 mill,
Reported lrom N, LIndia,
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257. Cusricona smanagpixa, Waller.

Cuepicona smarvapding, Walker, Cat. ]!N; if, - 380 {1867}, 5

Deep creen, elongate-oval, roughly punetured, luteons and bordered
with pale green beneath : head on eadh side with a luteons streak, which
includes o ved streak; wlus havdly extending beyond the Juea : vostrom
green, extending to the seccond ventral segment; tip black: antennm
black, slender, green towavds the base, rather more than half the length
of the body; livst joint extending nearly to the front of the head ; third
much longer than the zecond, much shovter than the fourth; fifth o
little shorter than the fonrth: pronotum mostly smooth in frout; pos-
terior angles forming two long acute spines, which arve slightly ascending
and inclined forwards; a luteous dot on the hinder base of each spine:
peetoml ridge shallow : legs pale green : membrane einereous ( Walker).
Long, 141—15 mill.

Reported from Burma: the Indian Musenm las speeimens from
Aszsam.

Add :—0. antica, Voll., Versl. Ak. Amst. Naturskun, ii (2), p. 185,
(1563}, from India.

Genns Ruvyxenmoconris, Westwood.

Pt., Hope, Cat. Hom. i, p. 20 (1837) t—Rhynchocaris, Am. & Serv,, Hist, Nat, lns
Hém, p. 162 (1844) ; Dallas, List Hewm. {, p. 198 (1861) ; Walker, Cat. Het. if, . 302
(1867) : Stal, Ofvers, K. V.-A. Firh., p. GEL (1867} ; p. 637 (18¥0) ; En. Hom. w,
p. 08, 103 (1876). "

Body oblong-ovate, attenuated posteriovly : tylus a little shorter
than the juga: rostrum 4-jointed, very long, reaching almost the apex of
the abdowmen, first joint very small, remaining three nearly equal : an-
tennm entively, or to a very great part, black, clongate, very slender, §-
jointed, firat joint very shovt, 2—4 joints gradually increasing in length,
fifth as lone as the thivd : pronotnm broad, within the entirely somewhal
clevated or callons anterior margin, furnished with a simple continned
row of punctures; bnsal margin sinnate, posterior angles distinet, covering
hasal angles of seutellom, lateral angles much produeed : apical angles of
the abidominal segments 1'.|nm1ilu:|]|.‘ms in a large or somewhat ]m'gn tooth :
sentellum large, triangalar, covering almost half of the abdomen, rounded
at the apex : membrane with 9 straight longitudinal veins : feet slender
prostethinm unarmed : mesostethiom  muoch ridged, prodnced before
the prostethinm : metastethinm somewhat elevated in the middle, pos-
teriorly bifid. Type, i humeralis, Thanlb.

20 .
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«258, Ruyxcnovoriz nuseralis, Thanberg,

)

Cimer Tumeraliz, Thinh,, Rov, Tha, Bpe, fi, e 00 00 2, 1. 54 {1783).

e hamabie” Pabr, Mont. Tne, i, po 256 (1787) 5 Kot Byst. iv, p. 106 {170
Stoll, Pannises, p 80, t. 20, £, 135 and 104, ¢, 27, 1, 156 (1788).

Eidezsr hineate, Pl Syst Bhoyng, g LIT (1510,

Aeanthosoma hawate, Borm., Hoandlb, ok 8 (i) p: 350 (1835).

Riipiehoearis: kumeraliv, Dallne, List, Hom. iy I a0 {1851); Walker, Cat. Hot.
ii, p. 392 (1867): Stal, Hem, Fale. i, p. 35 (1863) 3 En, Mem. v, po 1046 (1876) ; 1He-
bunt, A. M. N, I (5 &) dif, p 150 (187) ’

Antennm black : rostrum ns lone as the body @ the body vireseent,
(or flivescent), head and anterior pact of pronotnm more flavescent :
prouotum acutely spinose, spine subarcuate  hindwiards, tip black : slor-
num porrect, obinag, ::mupn'h.ﬁ':u.'l: abdomen flavescent with o line of
black dots on each side : margin of abdomen screate, with five acale,
gmall, black teeth : foot Havescont (£ hamatus, Fubr), Altogether olive-
green, vellow on the wventer ; spines of pronotum |1L|:|::l|11'1'fl hilnelk 5
corners of tho abdominal segments acute, black, The Assnm specimoens
are brown, and, in some eases, the seutellum is olive-green and also poarck
of the pronotunt, Liomer, 21 5 breadth of IH'l-IIﬂllllll. 1|1 mill.

Reported from Siam, Tndia, Sillint. The Tudion Museum has speci-
mens from Sibsdgar (Assam) and Sikkim (mihi}, nol uocommon,

259, Ruvyycmoconts sErraTUs, Donovan.

Oimez sevrabie, Donoyan, Los, Indin, Hem,, t. 8, [ 2 (1800) : Stoll, Poonises, p.
10, t. 1, £. 3 {1768).

Rhynehoeeria serialis, Am,. & Sorv., Iist. ¥at. Ins, Hém,, - 152, .3, [ 2
[18137% Dallas, List Hem, i pn 302, (I85L); Walker, Cat. et ii, ™ SU2 (186G7);
Bial, Bu. Hem. v, p. 104 (L87G).

l’r.mfrr.nm with acute spifles, testaccons : hemelylm greenish : ab-
domen sereate (Don.).

2. Olive-green ; posterior portion of pronotum and its posterior
angles, 1.1_|.T|1_:tlll'(:|:|. black, the latter alnfost entively bluck : head above,
with two longilwdioal lines and one on each side befween the buse of the
antennm and the eyes, blaek : membrane hyaline naercons brown : nn-
tennme black, first j_n?nL ;l.'l.""ﬂ'\'r' boneath @ feet of tho same colonr ns the
body, spoticd black (Am. § Serey.  Long, 20 mill,

Hq;lmrtud from Malabnr, Malncea, Java, Plli]ippfuen,

Div. TROMCORATIA.
¥ Hem. v, p. 68 (1876).
. asin Hoplistoderarvia (p. G6).
b. Butire anterior lateral marging Ef the provolum either anteriorly
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gormated, denticulated or erenulated, acute or gomewlat 80 lateral
angles of pronotum produced or promintlons: tibie above distinetly sul-
cated or flat and margined. K .

Genns Trori®oris, Hahn,

Wanz. Ins. i, p. 52 flR:I-Ijl-. Stal, Ofvers. K, V.-A. Firh,, p. 518, (1867} ; Fn.
Hiom, v, P 69, 105 (1876). &

Body clongate-ovate: head gradually parrowed, with the lateral
marging anteriovly more or less rounded, entire, nat sinunte ; juga and
tylus about of equal length; antennm S5-juinted, almost thres-fourths
ihe length of thoe body, the lirst joint shortest, the second somewhab
shorter than the fourth ov fifth, the third longest, the fourth as long
as the obtusely rounded fifth : rostrum 4-jointed, second joint longest,
lust shortest; ocelli in a ling with the eyes, small : posterior angles of
pronotum, acutely produced ; anterior mavgin of lateral process gradually
ronnded, or forming an angle towards the apex: hemglytra with tha
costal margin of the corium anteriorly straight, thence slightly rounded,
a straight longitudinal vein on the inner margin, and a similar from
tlie same source at the base, close to the onter margin ; membrane
with a broad limbus and some 5—7 veins: base of venter somelimes
onarmed, sometimes tuberculate, and sometimes very briefly spinose.

2G0. Troricoris LEVIVESTRIZ, Stal,
Tropiceria leviventris, 5tal, Kn. Hom. v, p. 105 (187 6).

o. Pale flavescent, above distinctly punetured black ; puwetures
on onterior part of pronotum and on anterior part of costal area aenes-
cent : membrane and wings sordid hyalime : dorsum of abdomen wealkly
crogeons : connexivum fuscescent-testaceons, punctured (two'apical seg-
ments excepted), segments with a pale marginal spot: venter levigate,
spiracula black. As to form ofs pronotum and stature, somewhat like
T. rufipes, Linn., from which it differs in its larger size, paler colonr,
finer punctuation on the dorsum, entive jugn distont, Iaternl process of
pronotum shorter, more obtuse, not reflexed, and anterior lateral margrina
very slightly ginnated, sentellam also in the apical part punclured black,
in the marking on the dorsum of the abdomen and the conuexivam, the
venter impunctate, pro- and meta-stethinm posteriorly remotely sprin-
kled with congolorons punclures, not black, corinm sprinkled with small,
somewhat ronnded, imponctate spots ;. feet not marked : vostrum reach-
ing the base of the venter, second jcﬁut somewhat longer than the third .
anterior angles of prondtu ﬁlLIu-]n'nlulnillnu& ontwards in a small
tooth : furrow of the orifices ]IJ.III:}{UJ.' about by holf than the first joink of
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the antennse : %hoad posteviorly withn lateral spot, and in the middla
with |_:'|1'-_r|-|' ||,'-'."i-_:;'|1|,~_ sonnew hif i wilrsela .-~|.ul|, which has o double row
of punctures in the middle (Stal). Long, 18; broad, 10 mill.
.
Reported from [ndia.
L]
261. Troricoms |-u:~'|.'|11't:.~c,-5t:|].

Trapicoris punctipes,-8ial, Bn. Hom. v, p. 106 (1876).

e, Above lurid and rather densely punctured fusecous; bencnth

with the antennme, rostrom and feet pale sordid favescent, the feet

sprinkled foscous: pectus and venter remolely punetured fuscous;
migelian vidze on the venter broad, very obtusely rounded, levignte :
membrane infouseate : dorsum of abdomen safignineous: conpexivim
punctured, fuscons, extornally nenescent-fuscous, serments marked with
a sordid favescent medinn band ;: venbral apivacula Llack. &, with the
genital segment broadly and rather deeply sinuated ot the apex, apiecal
margin prominglous on both sides at the sinus in a small dentiform
tubercle, npical angles of the sisth segment of the abdomen somewhat
obtuse, not rounded. Siature and punctuation like T. rifipes, Linn,
from which it differs in the Iurid colonr of the eniire dorsum, apex of
sentellom coneoloros and punctured, juga distant, anterior angles of
pronotum not so mugh prominulons forwards, Interal process truncated
at the apex, or 5rJIt]L‘.;\||'|]1'Lt- sinuately truncated, npical angles vqlu;t], baanl
spine of venter somevwhat slender, somewhat prominulous before the
metastethium, rostrumy somewhat shorter, reacling somewlat the apex
of the seccond ECE_!:_I;I'HEE]\!.'I of the wvenier, also in the form of the genital
seemefit in .  Fuarrow of the orifices short, shorter than the first joing
of the ariennm : head postoriorly levigate with o spot at the eyes : second
joint of the rostrum distinctly semewhat longer than the thivd (Stal),
Long, 11; Yroad, 7 mill.
Reported from Indin.
-
Genus Acarnocres, Stal,
En. Hem, v, p. 63, 106 {1376).

Head broad, somewhat short, broadly rounded ab the apex, lateral
marging posteriorly sinuate, parallel before the sinus, rounded at the
apex; second joint of rostrum much longer than the third ; anterior margin
of the lnteral process of the pronotum straight up to the apex ; entively
densely and distinetly punctured, anterior margin narrowly smooth he-
hind the vertex : venter rather strongly convex. In dmyufor, Stal, the
head is long, trinngular, pradoally narowed, lateral marging anteri sely
abruptly sinuate: anterior lnteral marging of pronotum posteriorly

straight : venter unarmed at the base.
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262, AGATHOCLES LIYBATUS, Sital.
Agathocles Himbatins, Stil, En. Hom. v, . 106 (1578, *

. Above lurid, wather densely and distinetly punctured black, and
sprinkled between the punctures with small pallescent spots or protu-
beranees ; bementh black : extremity of the anterior lateral marging of
the pronotum, lateml limbus of the prostethium and broad limbus of
the venter, sordid rafescent, &, with the sixth ventral segment an-
teviorly rounded, truneated at the apex, apical angles slichily promi-
nulous, straight. Head posieriorly with o levigate spot at the eyes, mar-
ging posteriorly sinunted, parallel before the sinus in the middle, an-
teviovly rounded : anterior margin of the pronotum very narrowly levi-
gnte behind the vertex; behind the eyes broadly truncated ; anferior
angles with a small tooth torning ontwnrds; anlervior lateral margins
somewhab strpight, somewhant sinuated in the middle, very narrowly
reflexed, obsoletely and obtusely crenmlated before the middle ; lateral
angles straight, very slichtly prominunlous : lateral mareth of the apex
of the scutellum slightly reflexed : pectus remotely and distinetly pune-
tured : abdomen broader than the pronoium, fuseous-violaccous on the
dorsum : venter punctulate, the middle and the rufescent limbus levi-
gate : connexivume fuseons : fivst joint of antennwe bluck, second lurid,
more than twice longer than the first : rostrum veaching the base of the
veoter, lavid : feet fuscons ; coxm, trochauters, base of femorn, aud the
tarsi, lurid : membrane fuscous: wings sordid hyaline, very slightly in-
fuscate towards the apex (Stdl). Long, 20: breandth of abd. 12 mill.

Reported from India, Silhat. -

Genus Auvxrog, Stal

Ofvers. K, V.o-A. Farh, p, 619 (1867) : En, Hem. v, . 69, 107 (lSTﬁ]r.

Hend neutely tvinngular, gradually narrowed forwards; juga much
longer than the tylns, contiguens before the tylus, a litile hiscent and
rounded at the extreme apex, lateral margins neute; anteriorly sinunte,
prominulous behind the sinus in a somewhat obtuse angle, buceuln some-
what coutinned throngh, moderately elevated; ocelli twice as far from each
other as from the eyes; rostrum senrvcely reaching the last coxw, first
joint extending a little beyond the bucenlme, second joint longer than the
third ; antenne moderate, fivat joint not reaching the apex of the head,
third joint almost twice as long as the second : anterior lateral marging
of pronotum hardly sinuate, servalate, lateral angles acute, ronnded ab
the extreme apex, a litile prominulous: costal margin of corium
moderntely rounded : abdomen rounded on both sides, apical angles of
secments very slightly |uﬂmi|=|.l]u113‘. venter unnrmed at the base:
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furrow of thoodoriferons apertures not so long, abruptly abbreviated :
tibiw eoadly sulcate (Stdl). *

93,  Axyxrok opscorus, Dallas.

Hulys (Dichelops 7} obsenras, Dallas (noe Westw. ), Trans. Ent. Soe. v, p. 188, t-
19, 1. 8, u-b, (1819), .
Asngntor obseurus, Stal, En. Hom. v, p. 107 {187G).

d, ¢. DBody ovate: above brown, obscure, very thickly panctured *
pronotum with the lateral angles somewhal prominent, margins pale or
yellow : head, pronotum, and seatellum slightly clonded with yellowish :
a veddish tink on the hemelytra; membrane transpavent, with a pitehy
black spot at the internal basal angle, (this spot iz concealed by the tip
of the seutellum when the wings are closed) : mavgins of the abdomen
projecting considerably beyond the hemelytra on each side: venter,
pectus, legs, rostrum, and antennme reddish or testaccous brown ; venter
gmooth, shining, the disc sparingly, the lateral margins very thickly
and finely punctured : peetus sparingly puuctured, more thickly so ab
the sides: legs punctured with black; the tarsi darker; rostrunm
darker at the tip : antenne with the two last joints black, except at the
base (Dallas). Long, 145—106 mill.

Reported from Sikkim,

Genus Coxrastes, Stil

Ofrers. K. V.-A. Fich,, p. 519 (1867) ; En. Hem. v, p. (49, 107 (1876).

Head flat, somewhat narrowed forwards, rounded at the apex ;
jnga longer than the tylus, gomoewhat hiiscent at the apes, laferal marging
acote, flattencd, posteviorly very slightly sinuate; boccule continued
throngh, moderately elovated ; Tocelii o little over twice more distant
from cach other than from the cyes; rostram extending gomewhat be-
firat joint extending a little beyond the bucenlm,
second joint longer than the third ; Antennm slender, first joint nob
reaching the apex of ithe head, second somewhak shorter than the thind :
Interal marging of pronotum somewhat obtuse, dentienlate, Interal
angles pmducad in a_stout, broad, truneate, process, oblignely tonrning
forwnrds, dentate on the margio; anterior angles acutely prominonlous:
costul margin of corinm anteriorly ginunte, thenca much rounded beforo
and at the middle, straight towards the apex: veins of membrane
furrow from the odoriferons apertures somewlhab -
fied before the middle, apical angles of
base of venter nnarmed : tibim broadly

yond the last coxm,

|

sparingly [nreate:
long : abdomen roundly ampli
segments a little promiuulons;
suleate (Stal),

Type Cimes boufanicns, Dallas. i
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264, Compagres pouraxicvs, Dallas., @

Cimex ? bontanions, Dallng, Trans, Eut, Sec, v, p. 190, 6. 19, [ 4 (1B44),

Compastes Sowetanicus, Stil, En, Hom. v, p- 107 (1876}

2. Body ovate, nbove brown, obseure, thickly and strongly rugose-
Iy puncinlate : head rather thickly piluctured, nearly as broad in feont
as behind, and with she anterior margin strongly notched ; slightly
wrinkled posteriorly : eyes pitely ; ocelli yellowish: pronotum with the
enlarged lateral angles cousiderably directed forwards, with five teeth
at their apex, of which the third and fourth from the front are rounded,
the others nente : n slrong spine ab each anterior angle of the pronotom,
immediately behind the eyes, and the antero-lateral margins ave strongly
serrated : sentellom rather elongated, narrower towards the apex, which
is less punctured than the vest of the body and margined with vellow-
ish : hemelytra rather paler than the rest of the surface, thickly and
coarsely punctured, and somewhat rugose; membrane brown : the sides
of the abdomen searcely project beyond the hemelyty : abdomen be-
neath reddish-brown, smooth, impunciate : pectns paler with numerous
scattered black punctures which are larger and closer together on the
prostethium : a lavge dull wrinkled pateh on each side of themeta- and
meso-stethinm : coxa smooth ; legs yellowish brown, mottled with reddish-
brown; the 2-jointed tarsi are rather paler: antennm pale yellowish-
brown, the basal joint and the others at base and apex, paler: rostrum
pale brown with the apex dagker and the tip of the basal joint, pitehy
black (Dallas). Body long, including membrane, 20 mill,

HReported from Sikkim (mihi).

265. Coxpasres TRoxcATos, Distant.

Compastes teuncatus, Distant, Trans, Bnt.*Soe. p. 3561, t. 12, £. 10 (1887).

Brownish-ochraceous, covered with coarse and darker punebures ;
connexivum luteous, with blackish spots at bases and apices of suiures :
membrane brownish, veins datker: 1—3 joints of antenne brownish,
minutely darker at the apices; second jeint longer than the third :
pronotum with lateral marging obinsely crenulate, the lateral angles
produced into broad and apically truneated spines : body beneath and
legs ochraccous, punctured with brownish: rostrum ochreous, apex
pitehy, extending {o second abdominal segment : ventral spine reaching
intermediate coxme (Dist.). Long, 16; exp. angl. pron. 10 mill,

Reported from Sikkim (mihi),

266. ConpasTEs sPIx05US, Distant.
Compastes spinasus, Distant, Trans. Eol. Soc. p. 351, t. 12, £. 11 (1887),
Above brownish, coarsely and darkly punciate : pronotum rugulose,
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with a medias longitudinal lateons line, the Interal marging with threo
prominent spines, the lateral angles broadly produced and somewhat
obtusely spined *posteriorly : :Ilit'luhl-.mc pale fuscouws: body beneath
breownish and davkly punetate : legs oclomecous, mottled and sprinkled
brownizh ; sublateral ]Ih"l.'l“I::[l!.'i of the sternmm ijl'uh'.r._].' : rostrum  ochrmeo-
ong, apex pitchy, extending beyond the last egxme (List.). Long, 17:
exp. angl. pron. 5 mill.
Reported from Sikkim,

Genus Prioxoominus, Dallas,

Riaphigoster, subg, Prioncehitus, Trans. Ent. Soe. v, p. 191 (18893 5 Prioaochilis,
8tal, Ofv. K. V.-A. Forh,, p. 519 (1867) ; En. Bem. v, p. 69, 107 (1876). Includes
Lotio, Walker, Cat. Hot. if, p. 406 {1867 ).

Head flat above, narrowed anteriorly, the jugn passing the Lylus,
and united in front of it; apex of head rounded, with a very slight
noteh in the ]l!li.ljl.uﬂ.‘.; eyes rather small, very slightly prominent, touch-
ing the anterior margin of the pronotum; ocelli small, sitnated rather
Lehind the eyes, and neaver to them than to ene anciher; antennm 5-
jointed, about half as long ns the body ; first joint short, not reaching
the aunterior mavgin of the head ; the other joiuts gradually inerensing
in length towards the apex ; 4—5 joints thickest, fonrth slichily com.-
pressed ; vostrnm 4-jointed, reaching the basze of the ventral spine, the
firat joint shoré, as long as the head, inclosed entively in a groove, which
veaches the base of the head ; 2—3 joints equal, longer than the first;
fourth as long as the first : pronotum declined anterviorly; the anterior
margh strongly emarginate, almost in a semicirele, for the reception of
ithe head ; the lateral angles very '|J'L'|.':|1|ﬁlu!1ll, acute and curved forwards,
their points reaching bevond the line of the anterior angles ; the antero-
Iateral m!;l'!;il'l.ﬂ are strongly sereated, and theve is a distinel tooth
behind each laternl angle : sentellnm  long, Imsaiug the middle of the
abdomen, the apex ronnded and narrowed ; membrmne reaching beyond
iliec apex of the abdomen, with gight longitudinal veins, of which the
3—35 from the inner margin apring=from a basal cell ; the 6—7 are united
at the base and the cighth is very short: nbdomen exiending n little
beyond the hemelytra on each side; beneath strongly ridged, with o
strong basal spine, which extenda forwards as far as the middle of ithe
gpace between the intermedinte and first pairs of legs : vulvar apparatus
as in Rhaphigaster, &e, : mesostethinm with a slight ridge in the middle ;
legs rather slender, the posterior longest: tibim greoved on the
ontside, and fringed with small stiff hairs, especially towards the apes :
tarsi S-jointed, pilose, basal and terminal joiuts equal; second very
short : claws and pulvilli moderate (Dafles).
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267, Piwoxocminos ocroroxcratos, Dallas:
-

Rh. (Prionochilis) 8- punctalus, Dallas, Trans, But. Soe, v, po 102, £ 19, £. b a—c,
(1519). -

Prionochilus petopenctetus, Stal, En, Hem, v, p. 107 (1876) ; Distant, A, M. N,
H. (3 &) ii1, p. 45 {1879). "

2. Ovate, testaceous brown, opague, beneath paler, above thickly
and finely punctared with black : pronotum strongly rogoscly-punctate,
with four black dots arvanged in o teansverse line across the diss, from
the base of one lateral angle to the other; the marginal serrations
yellowish : scaicllam less closely punctured than the pronoium, dis-
tinctly rugose, with four black dots at the base, placed two close to the
posterior margin of the pronotam about the same distnnee from each
other as from the lateral angles of the scutellum, the two behind these,
forming with them o small square; on each side of the apex of the
seatellum is a small yellow impunctaie spot : hemelytra with the pnune-
tures arranged somewhat nebulaly; a small impuncipie spob on the
dise, a little behind the middle @ membrane transpavent with o brownish
tinge: ventral spine brown: legs, rostrum and antennm brownish
testaceons ; the fourth joint of the antennwe, except its base, the Gfth
joint entirely, and the apex of the fourih joint af the vostrum, black
(Pallas)., Long, 22; breadth of provobum, 12} mill.

Reported from Sikkim,

Genns Priowaca, Dallas.

Ligt, Hem, 1, p. 201 (1851) ; Walkor, Cat. Het., ii, p. 370 (1567) ¢+ 8tal, En. Hom.
T, e 5 107 (187G6). 5

Body short and broad : head nearly ns broad as long, ronnded and
entire in front, juga meeting beyoud the tylus ; ocelli minute placed near
the posterior angles of the eyes and elose to the anterior margin of the
pronotum : antenum with the basal joint robust, not venching the apex
of the head; sccond joint slender, very long, twice the length of the
head : rostrum nob reaching the posterior coxm, inserted on a level with
the base of the antennm at some distance from the front of the lhead ;
Losal joint short, not passing the base of the head : sccond longest ;
third longer than the first, a little shorter than the seceond, fourth shortest :
pronotum with the lateral angles produced into strong acute spines, the
lateral margins distinetly erenulated : seatellum very little longer than
broad, triangular, with the lateral marging waved, the apex rounded :
corinceons portion of the hemelytra much longer than the membrane, with
the apical margin ronnded ; membrane with longitadinal veins: ventral
spine not reaching the intermediate coxm : stornum with a distinet median
farrow for the veceplion of the sostrum (Dallas),

21
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268, Prigwaca rata, Dallas.

Prionaca lata, Ballas, List. Hem. i, - =01 {1801} ; Walker, Cat. Tet, i, p. 375
(1867) ; Seal, En, Hem, v, p. 107 (15378) ; Distant, A. M. N. H, (& &) iii, p 45
{1870, =

g, Above yellowish, very thickly pnnetured with black : prono-
tum with a large, slightly elevated, impunctate yéllow spot on each side
near the lateral marging before the middle: eorinm with a large, im-
punctate, vellow spot about the middle of the dise ; membrane brownish,
somewhat opague, with the inner basal angle dark brown : bady beneath
fulvons, the peetns brighter than the abdemwen which is somewhat
opague, impnunetate, with the middle of the 3—5 segments, brown; the
lateral marginag brownish ; the frst segment and the ventral spine con-
colorvons with the pectus which is S‘-lighﬂ_g shinin_q, more or less pune-
tured with brown, with the antero-lateral margins and the lateral spines
black : legs, rostrum, and the two basal joints of the antennm fulvous
(Dallas). Long, 13 mill,

Reported fvom Javn, Silbhat (mihi).

260. Pmoxsca EXENPTA, Wallker.

Pricnaca exerpto, Walker, Cat. Hel. 1ii;, p. 06D flﬁﬁﬁ}j Distant, A. A, N, H.

(6 5.) iii, p. 45 (1870),
 Testaceous, elliptical, ‘thickly and minutely punciured: head

ronnded in front ; fore part with brown punctores; hind part smooth ;
juga and tylos of equal length; eyes piceous not prominent; rostrom
extenfling to the last coxm, apex black; antenum slender; first joink
extending nearly to the front of the head; second much shorler than
the third: fourth a litile longer tham the third: pronotum smooth,
excopt the fore parts on cach side where the punctures are brown;
lateral angles acute, elongated, shorter than their breadth at the base;
seutellom havdly ridged, aitenuated tewnrds the tip which is slightly
acnic: posterior angles of the apical abdominal segment clongated ;
veniral spine extending to the intermediste coxm: legs slender:
hemelyira with black punctures along the costa; membrane and wings
pellucid ( Walker). Body, long, 17—19 mill.

Reported from N. India, Sikkim (mihi), rave.

Genus Pracosteryuy, Am. & Sery,

Hiat, ¥at, Tns, Hém., p. 174 (1843) ; Dallas, List Wem. i, p. 361 {1&51}-;‘\‘m'[ker,,
Cat. Het, iii, p. 436 (1808 ¢ Stal, Ofvers. K. V.-A. Forh, p. 519 (1867); En. Hem.
v, [ B0, 107 (1876).

Lateral margins of the head before the middle gradually ronnded

f
|
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and entire; jugn not long, longer than the tylus, anteriofly converging ;
rostrnm not extended belind the lastpaiv of feet: first joint shorber
than the much clevated buecolw,, second joint ‘shorter, or some-
what so, than the third: ccelli close to the eyes: pronotum broad,
lateral marging in part denticulate, Pfosterior angles produced, straighily
trancate at the tip : meso-stethial ridge robust, more or less prominulous
anteriorly between the first pair of coxm: mefa-stethium elevated,
sexangular, posteriorly sinuate, receiving the antenorly rounded,
depressed, basal tuberele of the venter: membrane rather transparvent,
veins somewhat regular : furrow from the odoriferons aperture produced
to a considerable distnnee with the apical ridge or wrinkle: first joink
of tarsi not so short, apical joint of last pair somewhat compressed or
tectiform,

270, PraicostERrxuM TAURUS, Fabricins.

Cimes tanrus, Fabr., Spee. Ins, ii, p. 344 (1781) ; Maonk. Ing ii, p. 283 (1787);
Ent. Svst. iv, p. 91 (1704} ; Btoll, Punaises, p. 25, . 6, [. 34 (1758) ¢

Edessn fuwrus, Pabr,, Syst. Rhyng. p. 145 (1503).

Placosternun laris, Am. & Serv., Hist Nat. Ins. Hém. p. 174 (1843) ; Dallas,
List, Hem. i, p. 351 (1851) ; Herr, Schaflf,, Wanz. Ins. ix, p. 305, f. 1002 (1853);
Walker, Cot. Het. ifi, p. 406 (1868) ; Stal, En. Hem. w, p. 107 (1876); Distaut, A.
M. N. H. (5 &.) iii, p. 45 (1879).

Body large ; above allogether grey, below flavescent; feet punctured
black : pronotal processes porrect, thick, compressed, very obbuse
(C. towrns, Fabr). P. fowrnws, Am. & Serv, is described as greyish
yellow, spotted brown : venter yellowish : two brown rings ab the end
of the femora, the rest of the fect, also the antennm, pum:&m'etf black.
Long, 21 mill,

Reported from Java, East. Arvch., China, Siam, Singapere, Ceylon,
India, Coromandel, Bombay, Silhat, Assam: the Indian Musenm has

specimens from Sikkim (mihi).

£71. PrLicosTERNUM cERVUS, Thstant.
Placosternum cervas, Disl., Trana. Ent. Soc. p. 352 (1887).

Allied to P. fawrnws by the lateral angles of the pronotum being
profonndly bisinuated ab their apices, but mueh smaller than that
species and having the lateral angles much more developed, being
broadly and strongly produced npwards and  forwards and deeply
notehed at each edge of the apex: the lateral angles nre not simply
crenulate, but shortly spivese (Disf.). Long, 19; exp. angl. pron. 17
mill.

Reporied from Sadiya (Agsam),
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. 272, PracoSTERETM ALCES, Stil.
Placosterniwm alecs, Sthl, En. Wem. v, p. 107 (18786),

g Wity like P. fairus ; differs in having the lateral process of
the pronotum longer, truncate at apex, with the apical angles promi-
nulons in a small tooth : seutellum Bonvex at the base, depressed bohind
the posteviorly rvounded and gradually ineclinetl "convex part (Stdl).
Long, 21; broad, 12; exp. horng, 16 mill

Reported from Ceylon, Caleutta (7).

273. Pracosrerxum pama, Fabricins.

Cimer dama, Fabr., Ent. Syst. iv, p. 82 (1704) ; Wolft, Te. Cim. i, p. 6, t. 1, 7. 0
(1500,

Edezza dama, Fabr,, Sysb. Bhyng., p. 147 (1803).

Placosternum dama, Stal, Tem. Fabr. i, p. 34 (1863) ; En. Hem. v, p. 105 {1576).

d, 2. Bordid yellow-whitish, punctulate ferruginons-fuscous :
1—3 joints of antenmm also basal half of fourth joint, sprinkled fuscous-
ferruginous, lask fereaginons, pallid at the base: membrane grey, veins
fuscons : feet sprinkled ferruginouns: anterior lateral margins of the
pronoinm somewhnt sinmated, obtusely crennlated, lateral angles ob-
tusely produeed, obliguely truncaied at the apex and anteriorly sinnate ;
apical margin of the corinm very slightly sinuated ontwards. The &
has the anal segment deeply snbsemicirenlarly sinuated at the apex,
apical angles acnte. Close to P. fauwrus, Fabr, but is smaller, laleral
angles of pronotum not so long and less deeply produced, more obliguely
truncated at the apex and unisinnate, anterior Interal marging some-
what strajzht before the middle, searvcely ronnded, more obsoletely and
more obtusely erenunlated (Sfal). Long, 16—19; brond, 10—11 mill,

Reporied from India : Dikrang {Assam).

Clenns AMasexus, Stil,

Trang. Ent. Soe., p. 001 (1863) 3 Cfvers. K, V.- AL Pdrh., po 510 (1872): En. Tlom.
¥, . B0, 108 (1876). o

Body oval depressed: juga longer than the tylus, somewhat dis-
tant ; rostrum reaching base of thivd ventral segment ; antennm H-joint-
i, somewlat short, second joint shorter than the thivd : lateral margins
of pronotum erenulate : sentellnm posteriorly produced rather far, sides of
produced part parallel : sterna not elevated ; posterior feet distant (Stdl.).

274 AMASENUS conTiCALIR, Bl
Amasinus corticalis, Sthl, Trans. Ent, Boe, (3 8.) §, p. G02 (1863) : Walker, Cat.
Het. iif, p. 457 (1568) : Stal, En. Hem. v, p, 108 (1576),
g, Greyvish-stramineons, remotely punctulate fuscous @ large hasal
patches on pronotum and some seattered, conflnent patches on corinm

!
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submneous-black : lateral siveal on pro-stethivm obsenvely #eneous : hand
near the apex of the femora and two batids on Lhe tabiwy, fuscous @ head
gomewhat lobote on both sides hu&u'i; the eyes, Hliglsh_r sinuate boefora
the lobe, sides thenee somewhat parallel, juga very obliguely sinuately
troneate towards the apex: lateral* angles of pronotum prominent,
somewhat sinnntely trageate at the apex, anierior lnteral margins sinuate
in the middle, ronnded and crenulated before the sinus: scutellum
slightly bigibbous at tho base (Sidl). Long, 24; brond, 13 mill.
Reported from Ligor, Malacen, Assam.

Species of donbiful position.

975. Pentatoma bengalensis, Westwood, Hope, Cat.-Hem. i, p. 36 (1837) ; Stal,
En. Hem. v, p. 126 (1576).

Fulvescent, punciured black; head with black lines belween the
eves ; antennm fuseons ; anterior part of provetum with a enbmarginal
line of black dots and other dots armanged on both sidgg in the shape
of an irregular triangle: scutellum with a small levigate space on otk
sides at the base : apical spot on corinm, rufous: membrane hyaline :
abdomen beneath with a median line of spois and a submarginal line
on both sides, black (Westiw.). Long, 9—10 mill.

Reported from Bengal.

276, Panlatoma albo-uotafa, Westwood, Hope, Cat. Hem. i, p. 37 (1837) ; Bial,
En. Hem. v, p. 126 (1576).

Narrower than P. bengalensis, Westw., somewhat ]sﬂ.l':l.]]t:l . black,
punctured : band on the disc of the pronotum abbreviated : spots on
the seutellom of an irregular ¥ -shape, large triangnlar spot on corinm
at the apex, coxm, intermediate tibim in the middle, and median band
on the abdomen, white : extreme tip of membrane, hyaline (J¥esfw.).
Long body, 8—4 mill.

Reported from Gambin (Westio.) ; Bengal (Sédl).

977,  Pontatomo wnicolar, “'EEL'I'-'L;JIl. Hope, Cat. Hem. i, p. 41 (1837); Stil, En.
Hem. v, pe 127 (1876).

Allied to Pentatoms juniperina, Fabr.,, bot form of pronotum dis-
tinct : sides of pronslum angularly prominent; snbacnte: above leck-
green, somewhat epague, punctured : membrane fuscous; body beneath
with the feet paler; antenmme green, two last joints, fnscous (Westie.).
Long, 12-13 mill.

Reported from Bengal. Westwood (p. 88, 1. e.) gives this name to o
second speeies from Java which is one with Nezara viridula, Linn.

278, Penfatowin indica, Wealwond, Hope, Cat. Hom, i, p, 42 (1837); 5tdl, En.
Hom. v, p. 127 {1576

Luteous-fuscons, punctured«black, shining, broad : posterior angles
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of ihe pronoMam a litile prominent, rounded, fulvous al the apex : veing
on hemelytra longitadinal : abdomen beneath with o lnrge, longitudinal,
median, black spot { Westw). Lgng, body, 8—9 mill.

Reported from Bengal.

270, Pentatowa taleralis, Westwood, Hope, Cat. Hem, |, p. 43 (1837) ; Stal, En.
Hem. v, p. 127 (1876). .

Fuosecons, sub-opague, punctared-black ; sides of pronotnm margined
1‘!111{‘1', gomew hat cma rginate in the middle, posterior angles not ]!|'|;:an1i-
nent : membrane pallid, smoky, with five fuscous longitudinal veins :
abdomen beneath piceous ; margin paler: feet palely luteous (1Wesiw.)
Long, body, 8—9 mill.

Reported from Bengal.

280, Penlatoma tressiventre, Dallas, T. E. 8, v, p. 180 (1849) ; Stal, En. Hem,
¥, p. 130 (1876).

2. Body roundish: above olive-testacecus, opaque, thickly and

finely punctungd with black: head very thickly and rather coarsely
punciured : eyes brown : pronotum with ihe lateral angles considerably
produced on each side, but rounded at the apex; emarginate anteriorly
for the recepiion of the head, the posterior margin siraight : the anterior
portion of the pronotum is more thickly punctured than the posterior,
with a faint transverse line on each side near the anterior margin, and a
very narvrow longiludinal line on the dise, smooth, impunciate:
scutellum rather move faintly punctured towards the apex: hemelyira
with & small impnnectate spot on the dise; the membrane transparent:
dorsum of abdomen pitehy black, the marging testaceous, vory thickly
punclured with black: benenth testaceous, smooth, slightly shining :
abdomen econves, puncturved with Dblack, the punctures very close
together towards the marginsg, thas forming o 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—0 segments, black: pecius and
underside of head concolorous with the® abdomen : legs pale testaceous,
with distinet pitehy punctures ; those on the femora much larger than
those on the tibise ; the apices of the Intter and the tarsi tinted with
ferruginouns : anteunm with the two basal joints pale testaceons:
rostrum of the same colour, with the apex pitehy black (Dallas). Body
loug, 9; breadth of pronotum, 6 mill.

Reported from Sikkim.

231, Pentatoma jimbriale, Westw, (nec. Fabr.) Hope, Cob. Hem. i, p. 38 (1887) ;
&tal, En, Hem. v, po 12T (1876).

Grass-green above and beneath ; above, punctured, shining : heme-
lytra luteous, punclumd, varied with bromueous, external margin
greenish ; large internal pateh or stgeak on the membrane fuscous:

|
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three last joints of the antennw, black at the apex (W&fw.). Dody,
long, $-10 mill. .
Reported from Dengal. -

-

282, Pentatomea lateraliz, Walker (nec. :I.\"q’_-a.l.w,]. Cat. Het. 1, p. 301 {]Ht:”.

Tawny, oval, thickly and minutely punctured, pale yellowish
Leneath ; punctures brown : head large ; juga and tylus of equal length
rostram extending to the hind coxm; tip black: antenne testaceous,
a little less than half the length of the body ; first joint not extending
to the front of the head ; sccond blackish at the tip, wmuch longer than
the thied ; 3—35 joints pale yellowish, black towards the tips; fourth
much longer than the third; fifth longer than the fourth : pronotum
with pale yellowish slightly reflexed sides; posterior angles slightly
acute and prominent : scutellam attenuated towards the lip, not extend-
ing beyond the angle of the corinm ; tip bordered by a pale yellowish
line which is dilated at each end : pectus and abdomen beneath thinly
black speckled : abdomen above ochraceous ; beneath wish an irregular
black stripe, which does not extend to the tip: legs slender, pale
yellowish ; femora and tibie black speckled ; tibim forrowed : hemelytra
greenish testaceous, veddish testaceons along the costa; membrane pale
cinereous, with nine pale lengitudinal veins, of which the fifth is forked
near its tip and united with the sixth near the base; wings pellueid
(Walker). Long, 111 mill,

Reported from India, Siam: resembles Halyomorpha picws, Fabr.,
in structure; the ecyes and the angles of the pronotum being less
prominent.

283. Pentaloma vicarin, Walker, Cat. Het. ii, p. 303 {1847),

Grass-green, elongate-oval, thickly and minutely punctured, indis-
tinetly tinged here and there with red, pale yellowish green beneath :
head yellow, elongate ; hind part green ; jugaand lylus of equal length :
rostrum extending to the last cogm; tip black : antennm greenish, less
than half the length of the body; joints snccessively incn’;nsing in
length ; firsé not extending to the frout of the head : pronctum with o
broad yellow band along ihe fore border, the hind border of this band
dentate ; hind angles obbtuse, nob prominent: scutollum extending a
little beyond the angle of the corinm, attennated towards the tip, with
three yellow peints at the base : abdomen beneath slightly ridged ; legs
slender : membrane pellucid (Walker). Body, long, 134 mill.

Reported from India,

284 FPenlatowa incimeisa, Walker, Cat. Hot. if, p, 301 (1857).

Tawny, clongate-oval, ronghly pnnctured, beneath testaceons, pune-
tures bluck : head clongate, tylys and jnga of equal lengil, the former
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very thinly fmnetured, forming a vory slight ridge : rostrom extending
to the last coxw, apex black : ahtennm black, less than half the length
of the body, 3—=3 joiuts successively incrensing in length, first tostace-
ous nob reaching front of the head, second longer than the third: pro-
notim with a hardly elevated fensverse line near the anterior manrgin,
an indistinet tubercle on each side in frout ofsthe line, the posterior
augles obtuse but not prominent ; sentellum reaching beyond the bend
of the corium, narrowed townrds the apex which is levigate and lute-
ous; most of the punctores clustered in five patches of which one is
on each side of the base, one on the dise, and one on each side beyond the
middle : abdomen not emarginate at the apex; connexivem with a black
dot at the base of each segment : legs stout, testaceous, thickly setuloss,
apex of tarsi, black: hemelytra with a few minute, levignte, luteous
marks ; membrane lovid with six longitudinal veins, of which 1—2 are
united near the base (Walker). Long, 10} mill,

Reporied from N, India.

2835, P-Ei‘ll'-!l!;i‘.ltﬂ trizpila, Walker; Cat. Het. ii, p. 302 (1867 ).

Ferruginous, oval, shining, thinly sprinkled pale yellow, rmther
ronghly punetured; beneath pale testaceons: head econieal, wilh
two pale testaceous streaks between the eyes; juga and tylus of cqual
length, the latter testaceous: restrum extending to the last coxm, tip
black ; antennm testaceous, very slender, more than half the length of
the body, joints successively incrensing in length, fivst not reaching the
front of the head, apex of third ferrnginous, fourth black, with hasal
fourth part pale yellow, fifth blaek with basal thivd yellow : o transverse
levigfte luteons mark on each side of the pronotum near the anterior
mavgin, sides pnle teslaceous, posterior angles obtuse not prominent :
seutellom extending a little beyond the angle of the covium, a large pale
vellow spot om each side at the base, and another at the apex : three
black points on each side of the pectus: abdomen above black, with
testaceous spots on eaeh side: legs pifle testacoous, minutely sprinkled
black: apices of the tibine and of the joints of the tarvsi, brown : mem-
brane Jurid (Walker). Long, 104 mill,

Reporied from Siam.

Genus Asyna, Walker,
Cat. Het. ii, p. 403 (1867).

Body elliptical ; head large, mnch rounded in front; sides slightly
reflexed s juga as long as the tylus which they partly overlnp ;. rostrum
extending nearly to the posterior margin of the second ventral ez
ment : antennwe slender, first joint not extending (o the frout of the

head ; sveond much shorler than the thivd ;. pronotum serated on cach -

o ——
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side, in front ; anterior angles aeuto ; posterior angles dileted,; forming
two short rvectnugular horns: sentellume eather small: pecins with a
YOry Hlig]lt I'itlgu: abdomen somewhat coneave above, *slichi |_'r' duntate
along each side ; Iegs raiher long and slonder; tibio furrowed ; tarsi 3-
jniuiud: membrane with five longitudinal veing, of which the subeostal
one is forked { Walder). . The strocture of the head separntcs it from
Euschistus and Galediwnta,

266, Asyla indicatriz, Walker, Cat. Hot. i, p. 403 (1867).

Tawny, minntely and vather thinly punctared ; ponetures hlackish ;
beneath testaceous, ferruginous speckled : rostvam with a black tip
aniennm black : pronotum most thinly punctured in front: seutellum
much excavated ab ench anterior angle: tarsi brown : membrane lavid-
cinercous : wings cinereons ([Falker). Long, 21 mill.

Reported from Iudin.

267. Mormiden socia, Walker, Cat. Hot. ii, p. 262 (18567).

Dingy yellowish, elongate oval, largely punctured ; punctures black ;
underside and legs pale yellow : head more thickly punctured than the
promotum s juga aud tylos of equal length ; vostrom extending to the lust
cosar; tip black ; antennm pale yellow, setnlose; first joink extending
nearly to the front; sccond longer than the thivd: proncium with a
transverse callus on ench side near the aaterior margin and with a
smooth slight marginal vidge on eanch side bebween the spine and the
anterior margin; spines black, stout, acute, slightly projecting forward
seutellum with the dise pale yellow and thinly punetured; three large
smooth pale yellow spots, two on the fore angles and one at ¢hE fip
pectus, abdomen beneath and femora with a few Dblack points: lews
slender, setulose : membrane pellucid (Walker). DBody, long, §% mill.

Reported from Tndia.

208, Mormidea wigriceps, Wallor, Cat Iet. iif, p. 554 (1868).

Tawny, elliptical, thickly and minutely brown punectured, testaccons
beneath : head blackish, somewhat clongated; juga and fylus of cqgual
length ; eyes piceons, prominent ; rostrum extending n litile bevond the
last coxa, tip black : pronotum with a slight transverse ridge, in front of
which it is testaceons and thinly punctored ; fore border and o ling along
tlhie posterior border of the vidge, blackish: the nsual transverse r:u.i]iI:
posterior angles clongated, acnte, a little shorter than their breadil af
the base : sentellumn smooth and pale yellow at the tip, which is ronnded -
legs slender ; femora and tibine slighily brown-speckled : membrane and
wings cincreons ( Waller). Loug, 103 mill,

Reported from India,

22
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260, RhoMigaster {;"} maeracanthug, Dallag, List. Hom, §, p. 289 {]EQDI} s Walkor,
Cat. Hot, ii, p. 365 (1867) ; (P) Stal, *En, Hem. v, po 129 (187G).

? . DBroad and short, somewhnt rounded, above brown, somewhnt
ferruginons, very thickly and finoly punctured with black : pronotum
with the Iaternl angles very prominent and ebiuse : sontellom very
broad at the base : membrane brownish : margifs of the abdomen bright
reddish orange, with a small black band at the base and apex of cach
segment near the suture, leaving the sutuve itself orango : body beneath
fulvous, thickly and rather finely punciured ; the abdomen somewhat
rugose ; ventral spine very long, veaching the base of the head, pitchy
brown, very smooth and ghining : legs fulvons : rostrom testaceons, with
the tip black : antennwe with the second joint very short, searcely more
than half the length of the third ; the iwo basal joinis testaceons; third
joint black, with the base testaceous ; 4—05 jointa black, with their bases,
dull orange or tawny (Dallas). Long, 113—12 mill.; breadth of prono-
tum, 9 mill.

Reported from N, India.

270. Rhaphigaster apicalis, Dallas, List. Hom. i, p. 235 (1851); Walker, Cat,
Het. if, p. 281 (1667).

Antestia (P} apicalis, Btil, En, Hom. v, p. 129 (1876)

2. Above pale greyish olive: head with six black punctured lines
on the anterior portion which unite more or less on the vertex, making
that part nearly black, with irregular pale spots: eyes brown; ocelli
red: pronotum rather thickly punclured with black, the punctures
arranfred somewhnat in transverse lines, with the antervior portion of the
disc blackish, the anterior and lateral margins with & narrow whitish
edge : scufellum rather thickly punciured with black, with a small
orange spob in each basal angle, a large round black spot in the middle
of the base, and a black spot on each laternl margin near the apex :
coriaceons portion of the hemelytra rather thickly punctured with black,
with the apex and a submarginal spot near the middle, black ; membrane
transpavent, brownish: margins of the abdomen varviegated with black
and yellow, very thickly punetured : abdomen benenth, groyish-testace-
ous, with the sides rather thickly and strongly punctured with black;
ventral spine long, reaching the intermediate coxm: pectus testaceons,
thickly punclured with black : legs testaceons ; femorn punclured with
black ; tarsi with the apical joint brown: rostrnm testaceous, with the
tip black : antenne with the three basal joints testaceous; 4 and 5 black,
with the base testaceous. (Dallas), Long, D mill,

Reported from N, India.

i
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271, Rhaphigaster bisignatis, Walker, Cal. 1let. i, p 360 (1867,

Testaccons, elongate-elliptical, I]Li:‘ki_\‘ and minntely punctured ;
punctures black: juga and tylus eqeal in length: eyes rather promi-
nent : rostrum extending nemly to the last coxm; tip black ; antonnm
black, nearly half the length of the body, 1—2 joints tawny ; first not
extending to the front 8F the head ; third a little longer than the se-
cond ; fonrth muneh longer than the third; fifth not longer than the
fourth: pronotum transversely and very slightly impressed in front;
a transverse triangular black mnrk with a testaceous dise on each side
in front of the impression : scutellum less thickly punctured than the
pronotam; o blackish dot on each side neav the tip: abdomen black ;
connexivaom testaceous ; under side with ftwo testaceous stripes which
do not extend to the tip: ventral spine obtuse, extremely short, not
extending to the last coxm: femora and tibie with tawny tips; tibim
slightly furrowed; tarsi tawny: corium with a brown apical patch,
which is bordered on its inner side by an incomplete whitish band, the
latter not punctured; membrane lurid: wings pellueid, pale lurid to-
wards the tips (Walker). Body, long, 61 mill,

Reported from Indis.

273, Rhaphigaster patulns, Walker, Cat. Het. ii, p. 360 (1B67).

Pale testaceous, ampls, nearly elliptical, thinly punctured: head
black-punctured in front; juga and tylus of equal length: rostrum
extending to the last coxm; tip black : antennm slender, less than half
the length of the body; firsb joint not extending to the front of the
head; second much shorter than the third ; fonrth longer than the third :
pronotum black punctured ; the punctures more thick in front, excepting
o transverse, abbreviated, slightly undulating line ; posterior angles pro-
minent, hardly acute: scutellum aftenuated towards the tip: pectus nob
ridged ; sides whitish testaccous: abdomen, in the &, excavated at the
tip ; ventral spine extending td the intermedinte coxwm : legs slender:
hemelytra with black punctures along the costa; membrane and wings
pellucid ( Walker). Long, 155—19 mill.

Reported from N. India,

873, Rhephigaster strachivides, Walker, Cat, Het. ii, p. 365 (1867).

Luteous; oval; thinly and rather finely punctured; punctures
black : head black, with five luteous stripes, of which the inner pair are
forked in front, and the outer pair arve irregular and border the eyes;
juga and tylos of equal length : rostrum black towards the tip, extend-
ing to the last coxm : antenum tawny, less than half the length of the
body, joints successively incrgasing in length; first joint nol extending
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to the froul ¥ the head : pronotum in front with an abbreviated blanel
Land, which is dilated on each side, where it containg an interrupted
Infecons streak ; ﬁiuu:.c: about the hpnd smooth : hind angles much round-
ed, not prominent : sentellum with a enllus on each angle at the base,
aud with a black spot on each side®near the tip : pectus with three black
stripes : abdomen beneath with tlvee stripes of Binngular black spots ;
of these the lateral spots are connected: legs reddish, shovt, stout :
hemelytea with a black spot in the disc of the corium ; membrane pellu-
cid { Falker). Long, 53—0 mill,
Reported from [ndia.

27k Rhaphigaster rubriplage, Walker, Cat. Het. i, p. 365 (1867).

Testneeons, nearly oval, thickly punctoved, slightly shining : hend
with a black slender marginal line along cach side; jugn and tylus of
equal length : rostrum extending to the intermediate coxme: antennm
tawny, less than half the length of the body; joints snceessively and
slightly inereasing in lemgth ; first not extending to the front of the
head : pronotum slightly and transversely impressed on each side in
front; ared pateh on each side between the posterior angles, which are
slightly rounded and not prominent : scutelluom with o ved spot on ench
side near the base and with o red band near the tip : abdomen with g
black stripe on each side above, and with an incomplete hrown stripe on
each side beneath ; tip truncate ; ventral Epime extending to the intor.
mediate coxm: legs rather short and stout : hemelyten with o red spolk
on the tip of the corium near the costn ; membrane and wings pellucid
(Walker). Long, G}—7 mill,

Reported from Indin.

270, Telrisin bruchoides, Walker, Cat, et 1, p. 112 (1867).

Black : body convex, oval, dull, fincly scabrons: head transversa,
rounded in front, nob more than half the breadth of the pronotuim; eyes
not prominent; rostrum reddish, extending beyond the last coxm :
antennm rather stout and short: prouctnm nearly twice tho lengils of
the hend, with a transvarse furrow in the middle, in frant uf which tho
sides are rounded and serrated ; a short longitudinal farrow negy onnh
side of the hind pavt : seutellum broader than the pmnutum; rounded
at the tip, entircly covering the abdomen and the folded hemelytra, of
which the membrane is dark brown: abdomen contracted
short and stoub (Wallker), Long, 51 mill.

Reported from Singapore.  Belongs to sub-family Platuspin.

: legs vory

s
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Sub-fam. Asorixa, Stal. »

En. Mem. §, p: 21 (1870); Ofvors. K. V.-A. Forh,, (3), p., 40 (1872) ; Distant,
Tiol. Con. Amer, Hem., p 26 (1879) : Asopider, Dollas, List. Hom. i, p. 75 (1851);
Asgopida, 5t4]1, Hem. Afric. i, p. 32, G2 (1864}

(n) to (d)asz in sub-fam, P:.r:.ful.-;‘lmfarﬂ, (J. A. 5. B. Pb. IT, p. 192,
1887). '

(e) Restrum long, passing the intermediate coxwm, stonter than in
the preceding sub-family, sheath inserted at the labrum which is a littlo
remote from the apex of the tylms: rostral furrow not comvelate an-
toviorly : first joint of the antenne gencrally short and not longer than
the longitudival diameter of the eyes.

CGenns Ficnoxa, Am. & Serv.

Hist. Wat. Ins, Hém., p. 86 (1843): Sahlb., Mon. Geoe. Fenn,, p. 18 (1815):
Dallns, List. Hem. i, p. 108 (1851) : Walker, Cat. Wet. i, p. 143 (1867) + Sial, Olvers.
E. V. A, Forh., p. 409 (1867}; En, Hom. i, p. 36 (1870). =

Body shinicg : second joint of the antennw longer than the third ;
second joink of rostrum longest, shorter than the two apical taken
together; juga not, or searcely, longer than the tylns: anterior lateml
marging of pronotum entive or very obsoletely eroded: frena not ex-
tended beyond the middle of the scutellum: second weniral seoment
not elevated in the middle: feet rather short, tibice withont o furrow
above, conves, at lenst towards the base, somewhat obtusely rounded,
auterior pair not dilated.

276. Zicro¥A CERULEA, Linnmns. T

Cimex errulens, Linn., Byst. Nat,, ed. 10, i, p. 445 (1758) ; 1 o, od. 12, i (2}, p.
722 (1767) ; De Géer, Mém. iii, p. 268 (1773) ; Fabr., Syst. Eot. p. 716 $1775) ; Speo.
Ins. i, p. 350 1781) ; Mant. Ins. if, p. 200 (1787) ; Guelin, ed; Syst. Not. 4, p. (4),
2164 (1788) 3 Wolff, Te. Cim. i, p. 18, 1. 18 (1800).

Pontatome eerulewm, ahn, Wang, Ina, ii, p. 65, . 164 (1834).

Asapus coorulens, Durm,, Hoandly Eot. i, (1), p. 378 (1835) ; Hory, Schilff,, Wanz,
Ins. vii, p. 112 (15844} ; Flor, Rhyneh. Liv. i, p. 90 (1560),

Pentatona concinng, Woestwood, Hope, Cat, Hem. i, p. 39 (1837),

Pentatom violoces, Westwond, 1. e. p. 39 (1837),

Stiretris eerulons, Blanehnnd, Hist, Nat. Ina: p. 164 (1540).

Zierona tllustris. Am. & Serv., Wist. Nat. Ing, Hém. p. 57 (1843); Vollen., Fauno
Ent. I'Arch, Tnd, Neer.«ii, p. 15 (1863),

Zicrena ewrulea, Am, & Serv., Hist. Nab. Ins. ém. p. 86 (1843); Dallas, List
Hem, i, p. 108 (1861} ; Ficber, Eur. Hem. p. 2845 (1861) ; Dooglas & Scott, DBrit.
Hem. i, p. 88 {(1565) ; Wulker, Cat. Het.§, p. 143 (1867) ; 8t4), En. Hom. i, p. 36
(1870) ; Seotz, A, M. N, IL {4 &), xiv, p. 260 (1874} ; Baunders, Trany. Ent. Soc. p.
123 (1875) 3 J. Sablbohe, K. Vo-A. Hawdl, xvi (4) po 15 (1879) ; Listunt, Scien,
Lies. Znc Yarkaud Miss. p. 8 (1870) ; Trans. Ent, Soc. p. £15 [1858)
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“ Oeruldin-blue, immaeulate " is the short deseription given by the
earlier writors. Serville describes this species as having the body, fect,
and antennw metallic greenish-blue shining; body above finely pune-
tured. 2 illustris, Am. & Serv,, differs only in being metallic blue nob
greenish-blue, like &, carnlea. Th B. conetnne of Westwood is deseribed
as larger than &, corulea, sltogether black with crerolean and purple
retleetions, antennm and feet black. The P. wiolacea, Wesbw., scarcely
differs from the preceding, but is altogether more violaceous and some-
what punctured. Others give bright bloe or blue-green, shining,
punctured : lega and antennm, black. Dallas and Stil (I o supra)
record [ully the synonymy and references to figures. Long 9—10 mill.

Reported from all Burope, N. W. Siberin, Japan, Chino, Bengal,
India, Malacea, Java, Borneo, Bujkoti in Jaunsir Biwar, 7,000 fect
(mihi).

= Genus Ceovrixa, Walker,
Cat. Tet. i, p. 118 (1867).

Body very clongate-oval, rather flab: head and pronotum rather
largely punectured : head not mueh shorter than the promotum, n litile
narrower 1n front of the eyes, with a slight ridge which emits two short
slight forks on cach side botweon the eyes: eyes very prominent : ros-
trum stonf, extending to the last coxm : antennm very minutely pubes-
cent, about half the length of the body, fivst joint stout, second shorter
than the third, =5 o little broader and longer than tho third : scutum
slighfly rugulose, not longer than broad, the forepart much contracted :
sentellum with a slight ridge, narrowed towards the apex, which is
ronnded = Jogs ather stout; fivst femorn with o spine beneath the apex;
firat tibime much dilated : the elongate hardly convex body, the shape of
the hewd, and the margined pronotum distinguish this genus from Cuzire
(Walker). 5

977, CROYRINA PLATYRUINOIDES, Walker.
Cecyrine platyrhinoides, Walker, Cat. Iet, i, p. 119 (1867},

Tawny, irregnlarly and more or less speckled with piceous, the
Iatter hue partly predominating : head piceous, witle a tawny longitodi-
pal line : rostrum piceous : antennm reddish ; 4—35 joints picoons, fourth
with a whitish band near the base : abdomen above very dark red, with
tawny spots along cnch side: membrane cingreous, with two curyed
brown bands : wings cinercous (1Walker). DBody, long, 11—13§ mill.

Reported from Lndia, i
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Genus Braomia, Walker. =

Cat. Het. i, p. 117 (1867) : ivcludes Sesha, Dist., Trans, Ent. Soc. p. 343 (1857).

Body short-oval, convex, sl:inin-;_:: head about half the length and
about one-fifth of the breadih of the pronotum; juga and tylus of
equal lengih; rostromemoderately stout, extending to the last coxwm ;
anteonw slender, very minubely setulose, rather more than half the
length of the body, 2—3 joints successively slightly increasing in length :
pronotum thinly and finely punctured, nenrly twice broader than long,
forming an acute angle on each side of the fore border, with an necute
diverging spine on cach side posteriorly : seutellum slightly eontracted
posteriorly, hardly extending beyound the corviam : Jegs hardly stout, fore
femora with o spine beneath near the apex ; fore tibie much dilated.

278. Dracmis pocanis, Walker,

Hachia duwcaliz, Walker, Cat. Hom. i, p. 117 (1867 ).
Gesha manifesta, Distant, Trans, Ent. Soo., p. 343, §. 12, £, 2 [1887).

Testaceons : bead with a small purple spot on each side of the
posterior margin : pronotum with five purple spots, of which two near
anterior margin are much smaller than the three in a transverse row
near posterior margin : scutellum with o very large purple spot on each
side near the base and with a purple spot on each side behind the mid-
dle: pectns with three purple patches on each side : abdomen beneath
on each side with an inner stripe of three purple spots and an outor
stripe of two purplespota: hemelytra witha large purple spot jDiuit-l.g ihe
middle of the costa and a smaller apical purple spot ; membraue colonr-
less with two broad brown strenks, one capitate ; wings broww ( Walker).
Body, long, 101 —12 mill.

Reported from Siam, Sikkim (mihi).

Genos Cazigs, Am, & Scrv.

Hist. Nat. Ins. Hém. i, p. 78 (1843 ) : Dallns, List, Hom. i, p. B2 (1851} ; Walker,
Cat. Het. §, p. 117 (1867): Stal, Hem. Afric, i, p. 62 (1864): Eu. Hom, i, p. 38
(1870).

Body somewhat short, stont: scutellum with vesicalar tabercles at
the base : venter at the base with a small spine dirccted forwards and
not extending beyond the insertion of the posterior fect : all the femora
with o spine benecath towards the apex; auterior tibie moch dilated -
rest as in dsopus (Am. § Scn’.j._
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2 270, Caziza vernvcoss, Westwood.

Pratatoma verrubose, Westwood, Yool, Journ, v, p. 445, £. 22, 1, 7 I:J.Eﬂ-:}.

Asojies verricifor, Durmeister, Hafdb, Eut. i, (§), p. 850 (1835).

Cazira verrucosn, Dallas, List, Hem. i,. p. 82 {1531), excl. syn. Linrei; Walker,
Cat. Het. i, p. 117 (1867) oxel. do. ¢ Sial, Eo, Hom. i, p. 38 (1870) ; Distant, A, A,
K. I, (5 &) iid, p. 45 (1879). 4

Rufons-testaceons, vavierated with foscons, punctured, subrolun-
date ; posterior sides of pronotum on both sides unispinose ; dorsnm
with several elevated oblique lines; sentellum at the base with two
large, round, rufous tubercles, and two other small lateral tubercles;
posteriorly narrowed and produced to the apex of the abdemen, pos-
terior part concave, sides elevated : corinm rufouns, punctured with black
and the apieal membrane produced to a dislance beyond the abdomen ;
sides of abdomen visible, serrated : antennm longer than the pronotum,
2—3 joints equally long, also 4—35 which are a little longer than the
two preceding® femora beneath unispingse, first pair stouter; the two
first tibim dilated, fonr posterior simple, rufous, with a white ring.
{ Westie.). '

Variable in eoloration, somelimes [uscous-piceouns, sometimes cin-
nnmon-yellow ; pronotnm with a longitudinal median wrinkle or rvidge,
a transverse discoidal wrinkle behiond the middle, recurved on boih sides,
anteriorly with two lateral tubercles and behind the tubereles o less
distinet obliquely longitudinal wrinkle which is sometimes confluent
with the posterior tubercle; apieal pavt of senlellum more ov less con-
cave, ppex more or less distinetly emarginate (Sial). Dody with heme-
lytra long, 104 —11 mill. :

Heported from Malabar, Dekkan, India, Assam. The Indian
Museum hits specimens [rom Sikkim, Sibsigar (Assam), and Cualeutia
(mihi).

-

280, Cazmna meTeRNEXS, Walker.

Cuxira inferncza, Walker, Cat. Hob. i, p. 118 (1867).

Ochraceons, thick, shining, roughly tuberculate : head about one-
fifth the breadth of the pronotum; juga extending somewhnt boyond
the tylus; rostrum black; antennm black, 2—4 joiuts snccessively
inercasing in length, fifth a little shorter than the fourth : pronotuwm
with prominent obtuse spines: scatellum with a hump on each side af
the base aud with bwo slight longitadinal furrows : legs black, siont ;
coxm, Hiest femort at base and last towards the base, luteons ; fivst Libio
mueh dilated : membrane black, with n..lilllpii] gpot on Lhe costa belore

—

_—
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the middle, and one on the Lind border beyond the midfile. Disiin-
guished from preceding by the comparatively smooth hinder part of the
sentellom ( Walker), Long, 0% mill,

Reported from Cambodia.
'

281, {!ﬂ:;nu. rLeEraTA, Herrich-Schiiffer
Asapiiz wleerabus, Herpr-Schaff., Wanz. Ina. iv, p. 103, t. 108, 1. 452 (1539) and

wid, po 1Lk 184-4).
Casire wleeratn, Dallas, List. Hom. i, p. 82 (1851); Walker, Cat. Het. i, p. 118

(1567 ); Stal, En, Hem. i, p. 39 (1870},

Mininceous : pronotum at the base with raised tubereles, lateral
angles produced widely ontwards and a little forwards into a spine, of
which the laternl marging are sinuate before the apex: seutellum with
tabercles at the base: a spobt in the middle of the hemelytra, the an-
tennm, tarsi and apex of last tibim, black ; the last Libie in the middle,
white: membrane brownish, with a white spot in the middle of the
onter margin: venter spivose at the base: first pair of tibio very
strongly dilated, the tooth-like inner edee of the tip, black ; fore fumora
with a tooth., Long, 8 mill.

Leported from Hong-Kong, Siam, Calentta (mihi), Covomandel.

282, Chziea cumicorrera, Herrich-Schiiffer.
Asapus chivoplerus, Herr.-Schafl,, Wane. Ins. v, p. 78, L. 170, 1. 533 (1832); wii,
p. 113 (1844),
Cozire verrucoss, Am. & Borv, Hist. Nat. Tng Hém., p. 78, & 3, [, 8 (1813):
oxecl. syn.

Cazira chiroplers, Dallas, List Wewm. i, p. 82 (1351); Walker, Cat. Hoted, p.
118 (1867} ; Vollenhoven, Faun. Ent. Ind. Neerl. iii, p. 4 (1868) : 8641, Eu, Hom. i,
p. 39 (1870).

Ferrnginons: conrsely punetured : pronotum with a misefl smooth
median line ; lateral angles acutely produced ; fonr black spots, of which
one on each side near the lateral apgles : base of seutellum with sphovi-
cal, raised tubereles, a black spot at base and apex : o rounded black spot
near the apex of the hemelytra and the apex itself, black ; wings fus-
cons: legs luteons : beneath two spots at the base, and two before the
end of the abdomen, Long, 10 mill.

Heported from Java, Sumatra, Borneo, Malncea,

Genus Caxrnecoxa, Amyot & Serville,

Hist. Nar, Ins, Hém., p. 81 (1842) : Dallas, List Hem. i, p. 89 (1851); Walkor,
Cat. Hee. i, p. 130 (1867} : Stal, Hom. Afric. i, p. G2, 66 (1864) ; En. Hem. i, p. 41
(1870) :—Cimex, subyg. Canthecona, Dfvers. K. V.-A. Firh.,, A9 (1867 ).

Head somewhat flat; two apical joints of rostrum of equal lengh,
ench o little shorter than the seeond : antervior laberal marging of Lhe
23
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provotum mee o less distinetly evenulated or trunsversely ragose : frenn
extended to, ora little beyondd, the middle of the seulellum : venter, ab
ihe base, furnished with o lul.u::'nh'- or short spine, obtusely conieal;
stridulatory spots, in &, extended through 4—5 ventral sopmonts, serice-
ons ¢ fivst tibie not dilated, Gest (Bmora with a distivect spiue,
L
283, Caxrnpcoxa misorara, Distant,
Canthecona binotata, Dist, A, M. N, W, (3 =.) iii, p. 47 (1879).

Luteous, thickly punctured with brown: tylus reaching the apex
of the head, jugn thickly covered with brassy black punctures: cyes
prominent, [mscous, luteons at the bose : antennme with 2—3 joinks sub.
equal, fourth rather longest, 1—2 joints luteous, 3—4 dark fuscous,
luteous at the base : vostrum Juteous, with the tip reddish: pronotum
considerably deflexed from the base towards the head, with n median
raised longitudinal line, which is prolonged throughout the whole lencth
of the scuteMum; lateral edges, with an indistinet, obscure, violet,
snbmarginal border, and some other indistinct strine of the same colour
on the dise ; laternl augles produced into short, obiuse, black spines,
emarginate and luteons at the tip : seatellum somewlint gibboos at the
base, where it is thickly and darkly puuetured, the median longitudinal
ling becoming broad and impunctate towards the apex: corium with a
somewhat triangular subcostal blackish spot situated a little beyond the
mididle ;: membrane produced considerably beyond the abdomen, black,
with the apical half whitish : abdomen above blnekish, with o segmental
marginal row of alternate sab-quadrate green and luicous spots: body
beneath luteons; peetus with three violet streaks on each side; ventor
with the marginal vow of sub-gquadreate green spots as above, o sub-
mavginal row of naveow, transverse, waved, dack lines, situate one on
each secment, and o large sub-apical blackish spot : lers luteons, pilose ;
tibim strongly saleated ; fore tibim tlll:llml, iheir apical halves and bases
and the apices of the intermediante and posterior tibimw, blackish (Dis-
tant) Allied to £ tibiulis, Dist. Loog, 15; exp. lab angles of provo-
tnm, 71 mill,

Reported from Naga Hills, 2000—6000 feet (Assam); Caleuitn,
Dehra (mihi).

284. Cawrnecoxa rinranis, Distant,
Cantheeona fikinlis, Distant, A, M. N. I, (5 8.} i, p. 46 (1879).
Head brassy black, very thickly punctuved; tylus reaching the
apex of the head, with its base obscurely lnteons ; eyes bhrown : antennm
pilese; 3—4 joints longest, sub-equal; apical joinl rather shorter than
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the second, which is brown, the 3—4 joints blackish with® their bases
narvowly brown, fifth dark fuscons with basal third luteous : rostrum
luteouns, tip blackish : pronotum brassig black, very conrse ly punctate,
and lightly and ivvegularly rugulose, with a slightly raised median
longitudinal line and irregular luteons markings, which indicate faintly
four longitudionl strim, fvo on cach side of the median line ; the crenn-
lated portion of the margin and o small spine behind the eyes, luteous ;
lateral angles produeed into short, black, obtuse spines, strongly emar-
ginate at the apex: scutellum \I.1L]| the Lasal half brassy black, very
thickly punetured ; apical half paler and more sparingly punelnred, with
a small medinn basal spot, a lavge rounded spot in each basal angle, two
small irregular and indistinet markings beneath these, and the apex,
broadly lnteons: corium luteous, somewhat thickly marked and pune-
tured with black ; on the underside, at the apex, is a large reddish spot ;
membrane fuscons, with two large whitish spots, one on the onter and
the other on the inner border: abdomen above shinige green, very
thickly punctured, with a marginal row of three luteous spots, which ap-
pear on the marging of alternate segments above and below : body beneath
Inteous, pectus thickly punctured with brassy black: abdomen with o
median, nareow, longitudinal, impunciate aren, from which it is spaving-
Iy punctate halfway to the outer border, which is very thickly punctured
with brassy black, a large black snb-apical spot : legs lnteous, with the
apices of the femora, and bases and spices of intermediate and posteriow
tibine, brassy black; fore-tibi very widely dilated and’sivongly pane-
tured Dblack; first tarsi biselr, vest luteons, with apex Ulack ; tibim
strongly suleated (Dislaat). Long, 17; exp. lab. ang. pronotum, $%aill.
Var, a. Smaller, with the ground-colour brownish instead of brassy
black., Allied to €. furcellata, WollF, from which it differs priveipally in

the shorler and obiuse Internl angles of the pronotum.
Reported from N. Khasiya Hills, 1500—3000 feet; Sikkim (mihi).

-

285, CaxTHECONA FUECELLATA, YWolff.

Cimez fureallatus, Wolll, Te. Cim. v, p- 182, £. 18, £. 176 {1801):

Asopus armiger, Werr.-Behafl,, Wounz: Ina. vii, p. 113, 110, £. 711 (18 L),

Canthecane furcellata, Dallug, List, Hem. i, p. 91 (1851) ; Walker, Cat. Iot. 7,
L L {1867} ; Vollenhoven, Fanne Ent. 1'Arveh. Indo-Néer, i, p. & (1868) ; Sial,
Eu. Hem. §, p. 42 {1870}

Antennre H-jointed, yellow-ferrnginous, joints fuscons ab the apex :
head porrect, obtuse, impressly-punciured, variegated fuseons and yellow,
with a paler longitudinal line ; eyes fuseous: rostrmm d-jeinted, ferru-
ginous, fuscons at the apex : pronotum greyish, variegated anteriorly
with Fuseous, posteriorly with vegy many impressed [uscons punctures,
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with a small®anterior longitndinal yellow line ; Iateral margin serralate,
posteviovly on both sides with a bifid fuscons spine of which the pos-
terior tooth is thie shorter : sentellnm grovish with nomerons impressoed
fuscous punctures, obseurely at the base with three minnie rufous
Emillls-_ a longitudingl line and tht apex, paler: ]u.,'rni:!_‘,'h'.'l greyish with
impressed fuecons punctures and an obsolete fuseous median ling : mem-
brane fuscons with two pale opposite marginal spots before the Apex :
abdomen above black, margin prominulous, spotted yellow, beneath
testaceous, with a row of very minute fuseous gpots on Dboil sides,
margin somewhat serrate, sternum somewhat porrect anterviorly ; pectus
testaceous, spotied fuscous: anos obtuse, bidentate : feet testaccouns:
irst femora with o very acute tooth before the apex; larsi fuscous
( Waolyf.). Long, 15—16 mill.

Reported from India, Bombay, Tenasserim, Berhampur, Arrah
(mihij}.

Gevns Avoiveria, Bllenrvieder,

Nat. Tijdsehr. Ned. Ind. xxiv, p. 136 (1802) : Cimer enbg. dudivetin, BiLal,
Ofvera. K. V..A, Forh,, p. 496 (1867) ; En. Hem. |, p. 43 [1870).

Head oblong ; juga a very little longer than the tylus : second joint
of antennwe long, 3—35 joints nenrly equal (fonrth longer) : eyes small,
globose, not very prominent: ocelli disiinet, close to the pronotum, as
far from each other as from the eyes: pronotum declined forwards,
convex belind, the anterior margin navrower than the head, sinuated,
1mslqt-im~ :'mg]ﬂs very in'mnlm’.‘l]t-, transverse, with o bifid spine of which
the anterior terminal point is very acute, the posterior somewhat short :
hemelyira and abdomen rather eloncate, altenuated hindwards: the
gides of the abdomen extending a little beyond the hemalytra : mem-
branc albescent, with 7—9 veins, longer than the abdomen : venter From
the median line inclined comvexly fowards the sides: ventral tooih
short, not extendinig beyond the insertion of the last pair of feeb: ros-
trum scarcely reaching the posterior feet, its joints almost equal, bub
the second long, the last short : femorn 1obust, unarmed; first tibim
prismatie, onispinose on the lower (inner) side ; tarsi vobust, first joint
long, second very small, hardly visible. Distinguished from Arma,
Hahn, by the ventral tooth ; from Canthecona, Am. & Serv., by the first
femora being simple, and from others by the spine on the inner side of
the first tibiw (Ellenr.). Stal separates it from Canthecona by its.having
the stridulatory spots in & very large, extended through the 3—6 ventral
sogments: first femora beneath with a small, sometimes very obsolete,
tubercle.
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286. Avpiveris seixingss, Fabricius.

Cimes spinidens, Fabr, Manl. Ins i, p. 2585 (1787) ; Ent. Syst. iv, 00 (1704) 3
Gmelin, S:.';-xt. Nut, i { I}: 2139 ['!TSS:I; Fabr,, Hymi. Rhyog., po 161 (1803).

Asopus geeaetricies, Burm,, Handb. 1'1|I1E. ity (i}, p. 3B0 (1835 ).

Arniir geometrica, Dallog, Trans, Ent. Soe, v, p. 187, £ 19, [. 2 (1849).

Pieromerns spenidend, ®allns, List Hom. i, p. 95 “Bﬁ”: Walker;, Cat. Hei, I,
p- 133 (1567 ).

Pentatome aliong, Weatw., Hope, Oat. Hem. i, p. 40 (1837) ?

Andinetia aculeatn, Ellenriedor, Waf. Tijdechr. Ned. Ind., xxiv, p. 137, 1.1,
(1862} : Walker, 1. o., iii, p. 532 (1868).

drmie gpinidens, Vollonhoven, Fanne Ent, 1" Arch. Indo-Neéer. iii, p. 10 (1808).

[T {_-l_ud:'lediu:} spinidens, gtal, Hem, Fabr. i, p. 16 (1868); Ln, Hem. iy
7. 45 [1870),

Audinetia spinidens, Distant, Biol. Cen. Am. Hom, p. 35 (1870): A. M. ¥N_H. (55.)
ifi, p. 43 (15879) : Lethicrry, An. Muos, Gen, xviil, p. 742 (18583).

Fuseons : spines on pronotum large, acute, with a small acnte tooth
in the middle posteriorly : apex of scutellum and margip of hemelytra,
white ; benenth paler : feet pale (Falr.).

2. Body elongate-ovate, the sides nearly parallel: olive-brown,
or brownish-testaceons, very thickly punctmred: pronotam with the
lateral angles produced into a short, acute, black spine, which is dis-
tinctly toothed on its hinder margin; n pale yellowish line runs across
the dise of the pronotum from angle to angle: sentellum rather dark
at the base, the apex white: hemelytra with the external margin
whitish ; membrane transparent: abdomen beneath pumctnred, with an
irregular line down the middle, and the stigmata, black : logs, vostrum,
and antennm yellowish brown : the apex of the thivd joint of the an-
tennme, and the whole of the fourth, except the base, black : tarsi pitchy
(4. geomeirica, Dallas). Body, long, 14—15 mill. 3

Reported from Borneo, Java, Sumatra, Assam, Ahyssinin, Mexico.
The lodian Museum possesses specimens from Caleutta, Harmatbti (ab
the foot of the Daphla hills, Asfam}), Sikkim (mihi),

Genus ProroMervs, Am. & Serv,

Hist. Nat. Ins. ém., p, 84 (1843) : Dallas, List. Hem. 4, p, 05 (1851) : Walker
Cuf. Het, 4,° p. 132 (1867) :—Cimez subg. Cimes, Stdl, Ofvers, K. V.4, Fiels, I-":
407 (1867 ) ; En. Hem. i, p. 45 (1870). ;

Body flat : jnga not, orscarcely, longer than the tylns, apical interior
angle somewhat straight, scarcely ncute, not produced inwards « e
angles of pronotum acutely produced, flattened, dentate on the sides -
venter, in o, without smooth, silky, stridulatory spots : anteriop f&mun;
with 1—2 spines towards the li{: ; anterior tibim not dilated.

-
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. 5
287. Prcuomerus onTosrs, Walker.

DPicromories F-'rrln'.“rm, Wolker, Cat. Het. i, p. 133 (1807) : Distant, A. M. N, TI.
(5 &.) dii. p. 15 (1879),

Lurid brown : oval, rather Hat, minutely punciured ; dingy testa-
ceons beneath; punctures black: vostrom dingy testaceons: antennm
black, piccons towards the base, 4—15 joints whitlsh towards the base:
pronotum erenulate along cach side in front; spines brond, obtuose,
hardly forked at the tips : scutellum with a slight rvidge which is widely
forked towards the fore border pectns and abdomen beneath with some
black patches on each side, stigma of the pectus ochiraccous : femora
diugy testnceons, black-speckled ; tibim tawny, with black tips: tarsi
black : corium lurid, with blackish punetures and with a fow small
blackish marks: membrane aencous (Walker). Dody, long, 11—11%
mull.

Reported from N. India: very common in Sikkim (mihi).

-
288, PICROMERUS NIGRIVITTA, Walker,
Picromerus nigrivitta, Walkor, Cat. Het. i, p. 133 (1867).

Dingy testaceons, elliplical, rather flat, thickly and minutely black
speckled, livid beneath : head with the jugn and tylus distinetly marked :
rostrom tawny: antennm black, piceons towards the base; 4—>5 joinls
pale yellow towards the base: pronolum with a pale tubercle on ench
side on the dise; sides straight and servated fromt the fore border to the
spine, which is nencous and fruncate: seutellum with a slight forked
ridge ;, pectus with ochraceous stigmata : abdomen benenth with a black
stripe: legs livid, black-speckled, with o slight acncous finge : membrane
acneons { Walker). Body, long, 105 mill,

Reported from Silhat,

289. ProroMenrs nontsTus, Distant,

FPicromerue robustus, Distant, A, M, N, I, (& 8.) iii, p. 48 {187},

Has somewhat the clongated form of A. spinidens, bub with the
pronotum robust, mueh deflexed anteriorly, and body narrowed pos-
teriorly : luteouns, covered vegularly and thickly with coarsa brown
punctures: tylus and juga equal in length; eyes large, prominent,
obscure foscons; rostrnm luteous, with the tip pitchy; antennm with
the 2—3 joints sub-equal, pale luteons, thivd joint pitchy at apex: pro-
potom much narrowed in front and widened posteriorly, with an
indistinet medinn, longitndinal line; a transverse row of four small
lnteous spots situated a little behind a somewhat obscure transverse
ridge ; lateral angles, produced into long, 1.11:‘11‘:;17, puinted spines, toothed
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behind, which give them the appearaunce of being emafginate at the
apex: seutellum with a small lnteons spot in cach basal angle : corium
with purplish rellections townrds the JSpex ; membrane fuscous with n
large whitish spot on the outer and the inner border (size of these spots
variable) : body beneath luteons, pufictured and moitled with brown;
intermediate fomora testaccous and the tibim brownish, with apex and
tarsi darvk fuscous (Distant). &, long, 11, exp. Int. angles pron. GF
mill. ; 2, leng, 14, exp. lak angles prou. 9 mill.

The ¢ varies in having the luleous spots above mueh more obscure
and the legs luteous,

BReporied from Sadiya (Assam), 350 feel.

Genus Gryrsvs, Dallas.
List Hom. i, p. 03 (1851); Sibl, Hom. Afrie. i, p. 62, 63 (1864) ; En. Hem. i,
p. 47 (1870} : Walker, Cat, Het. i, p. 132 (1867),

Body ovate : head fattish, juga a little longer than the tylos, some-
what contignons at the apex, buceulee moderately elevated : antennm
abont half as long as the body, the second joint a little longer than the
third, the fourth abont equal to the second, the fifih shorter than the
third : rostrom reaching the posterior coxm, stout, ihe two apieal joinis
of equal length, ench a little shorier than the second : anterior lateral
marging of pronotum crenulate before the middle, the lateral angles
strongly spinose: scutellum rather broad, the posterior pave narrowed
hindwards, rounded at the apex; frena extended a liltle beyond the
mididle of the scutellum : sternal ridge broad, depressed, furpowed:
venter, in &, without stridulatory sericeons spots, second segment armed
at the base with a depressed tubercle, slightly prominulons forwards,
sinuated atb the apex : membrane with nine veins: fivst fertorn armed
beneath with a spine towards the apex; anterior tibie quadrangular,
not dilated exteviovly ; inuer spine rather lavge : tarsi 3-jointed, second
joint very small, basal joint as long as the other two taken together.

200. Guyraus rosgispinUs, Stal
Glypsis fuscispinus, Stal, En, Hem, i, p. 47 (1870),

&, Weakly greyish-flavescent, distinctly punetured fnscons-forru-
ginons ; antennwe weakly ferrnginons : foar very minute spots arranged
in a transverse row before the middle, and the laterl angles of the
pronotum, also a small impression on the basal .’LI!I:':,"]E‘.'E' of the seutellum,
black : membrane sordid vinaceouns, apical spot fiuscons. Stature almost
of (. conspicitns, Weatw., but the Interal angles of the pronotum are
gradually acuminated, posteriprly near the apex, nob, unless very
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obsolelely, sinhated. Head searcely navrowed before the lateral Hiunscs;
distinetly punetured, smooth ]uaﬁ'tur'ir.n'l.}' and on the tylus, punetures on
the tylus arvanged in two rows of, groups, and, on the prsterior part,
densely avranged in six rows of proups ; juga with Foscons limbi, fornished
in the middle with o somewhat smooth streak : lower side smooth, adorned
with a lateral, punctulate, fuscons, slreak: second joint of the antennm
shorter than the thivd : vostrum stout, piceons, first joint weakly sordid
flavescent : pronotnm  rather denscly punctored, punctores on the
posterior part more obscnre, anterior lateral margins slightly sinuate in
the middle, obtusely ocrenulate before the sinus, Iateral angles much
produced ontwards, acute, above obtusely carinate: scutlellum and
hemelytra densely and distinetly punctured, the scutellum [urnished
behind the middle svith o very obsolete wrinkle or ridge; punctures on
pecius and venter in groups; the spot on the pectus inclosing the
furrow from the cdoviferous orifices, fuscous : the dorsum of the abdo-
men, black-violaccons, punctulate ; segments of the connexivom spotied
black on the basal and apical angles, apical angles of the 2—6 ventral
segments prominulons in a small tooth ; spot on the sixth segment and
the nual segment, black: median strenk on the venter, smooth : no
stridulatory spots : postevior femora obsoletely varied fuscons: furrow
on tibim obscurely subsanguincous at the bottom (Stdl). Long, 15;
broad, 7; breadth of pronotum, 10 mill,
Reported from India.

* Genns Poprsvs, Herrich-Schiffer,

Wans. Tna. ix, p. 206, 837 (1883) ; Stal, K. V.-A. Farh,, p. 497 (1867) ; 1. ¢, (3),
p. 40 (1872} ; En. Hem. i, p 48 (1570) : Distunt, Biol. Cen. Am. Hem. i, p. 36
{18749) :_-AW-EHM’ Fich., Eor. Hem. p. 348 (1861).

Sial (En. Hem. 1. e.) distributes the species assigned by him to this
genus amongst the sobgenera—T'roilus, dpateticus, Apoecilus, Podisus,
and Tiylespilus, of which only Troilus appfears fo ocenr in Indin.  Sub-
sequently, hie mises Troilus to a genus with dsopus luridus, Fabr., as the
type. Venter without stridulatory spois, spinose at the base: ficst pair of
femornanarmed : joga rounded at the apex, distinetly longer than the
tylus: bneeuln very slightly elevated, gradually evanescent hindwards :
frena extended beyond the middle of the scotellum.

291, Popisvs norinus, Fabriciuss
Cimex liridus, FaWr., Byst. Ent. p. 701 (1775); 8pee. Ins di; p. 345 (1781);
Mant. Tns. ii, p. 283 (1757) ; Gmelin, od. Syst. MNabk. i (4), p. 2138 (1788); ? Wolff,
T, Cim. p. 130, . 13, £ 130 (1801),
Cimer electar, Fuby,, Ent. Syat. iv, p. 98 (1781) ; Syst. Rliyug. p. 160 (15803),

s———

e e —
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" Avma Iurida, Halm, Wanz. Ins. i, p. 97, £. 16, £. 53 (1831} ; Dallag® List Hoem. i,

p. 96 (1851) : Walker, Cat. Het, i, p. 184 (1867).+

Peatatoma luridum, Hore.-Sclif,, Nom. Ent. i, p. 56, 92 (1835).

Azepus luridus, Burm,, Haudb, Ent. ii {i)*p. 370 (1835) ; Herr.-Schiff,, Wanz,
Ins. vii, p. 114 (1844) ; Gorski, Anal, Enb. p. 117 {1852) ; Fiober, Eur, Hem,, p. 318
(1861) ; Dong. & Scott, Drit. IMem. i, p. 94, . 3, L. G (1363).

Pentutoma subluride, Wittwood, Hope, Cat. Hom. i, p. 41 (1837).

Avma Leridum, Kolenati, Mel. Ent. iv, p- 40 {13'1‘5’-

Aszopus (Podisug) luridus, Flor, Rhynoh. Liv. §, p. 85 (1860).

Podisus (Troilus) luridus, St3, Hem. Fabe, i, p. 17 (1868); En. Hem. i, p. 43
(1870).

Yar. angusta, Renter, Berlin Ent. Feit. xxv, p. 156 (1851).

Podiswes furidus, Maolsnt, Pan. Pranes, Pent., p. 247 (1860) ; Saunders, Trauvs.
Ent. Soc., p. 124 (1875) ; J. S8ahlb., K. V.-A. Handl. xvi (4}, p. 15 (1879).

Antennm black, second joint yellow befove the apex : elypens emar-
s nate : pronotum obtusely spinose, above greyish, beuneath flavescent :
seutellum greyish, paler at the apex ; hemelytra greyish with a median
fuscous spot: body fuscous, with a large, distinet, deep-llack poiut be-
fore the anus: wings deep blnck, with a pale marginal spot: feet
g eyish (C. elector, Fabr.). The variety sublurida, described by West-
wiod, has the femora obscure at the apes, antennm fuscous, apex of
fourth joint fulvous, and a large spok before the anus. Leong, 104 mill.
Saunders (1. ¢.) describes it thus:—* Yellowish-brown, closely pune-
tured with bronzy punctures: head, sides of pronofum, and connexi-
vun, bronzy-green, the latipr with red, transverse spots; sides of the
pronotum roughly and unevenly denticulate in front, posterior angle
much produced : antennm black, apex of fourth joint widely red : lega
pile, spotted black. Long, 10} mill. .

Reported from nearly all Europe, India.

Genns Asorvs, Barmeister, Stal.

Burmeister, Nova Acta Acad. Lcn.p. xvi, Buppt. p. 202 (1834); Handbh. Ent.
il (i), p. 877 (1835) : Am. & Serv,, Hist, Nat, Ing. Hém. p. 83 (1843) : Bidl, Hem,
Afrie, §, p. 62 (1864) ; En. Hom. i, p. 66 (1862). Intlndes Amyctes, Ellenr., Nat.
Tijls, Ned. Ind., xxiv, p 137 (1862). a

Posterior angles of pronotum obtuse, not spinose: ventral spine
obtnze, short, hardly reaching insertion of posterior feet: all fomora
unarmed : tibim unarmed, neither folinted nor dilated : last joint of
rosirum very short, Differs from Canthiecong in the unarmed pronolum

and femora.

24
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292, Asorus mavapagricvs, Fabricius,

Oinrexr malabaricus; Pabr, Syst, Ent., p. 718 {1773) ; Bpee. Ins. i, p. 363 (1751);
Mant. Ins. i, p. 208 [1787). )

Cimes macfuns, Fabr,, Speo. Tues, Ei,‘]r. 366 (1781) 3 Mant. Ins. i, p. 301 (1758).

Lygeeus walalaricus, abr, Ent. Bvat. iv, po 101 (1754 5 Bysl. Rliyog., p. 210
(1503). .

Eygeens wactons, Fabr, Ent. Syst. iv, p. 161 (1704} ; Syst. Bhyng., p. 227
[1803).

Cimer ocnlates, Pabr., Ent. Byst. Suppt., p. 535 (1708).

Lygwus avgus, Falbe,, Svst. Blyng,, po 217 (1503).

dsopus argus, Burm., Nova Acta Acad. Leop. xvi, Sappt. p. 203, t. 41, 7. G
(1534).

dzopits mactans, Daollag, List Hem. i, p. 107 (1851) ; Voll.,, Fauo. Eng, "Arch.
Tud, Nierl. iii, p. 12 [1BG6S).

dzopus dysterecides, Elleny,, Kat. Tijds. Ked. Ind., x<iv p. 137, 1. 2, 3, & (1802);
Walker, Cat. Het., i, p. 146 {1867 ).

Azopys migripes, Ellenr., L o, p. 138, L4, B, ¢ flsﬁﬂ}: Walker, L. «. i p. 146
(1867). =

Asopug maleboricns, 5i3l, En. Dem. i, p. 56, 230 (1570).

Head rufescont: anteuns black : pronotum rofons, varied cinere-
ous, with two black spots anteriorly : sentellum large, rufous with two
lwrge black spots at the base: wings black: abdomen pale, with large
cyaneons spots on both sides (L. sealabaricus, Fabr). Hend pale rufes-
eent: antennae black : pronotum black, paler anteriorly, with two blaek
spots s seutellum rufous with two black spots« hemelytra rafons ; wings
black: bLenealh faveseent with eyanecus bands (L. mactans, Fabr.).
Red or ved-tesiaceous : two clliptical transverse spols on the anterior
part "of the pronetum and two on the anterior angles of the scutellum,
membrane, apex of femora, tibine, tarsi, antenne, except the first joint,
black: figst joint of the antemuwm, ved: face and rostrom reddish :
pectns margined white and ved, with rows of black spats; venter
margined white aud red, banded black, with five bands narrower in the
middle : femora rufous : abdomen latefally not extending much beyond
the hemelyira, not longer : sometimes two spols on the head (Ellens.).
Long, 12—13 mill. I have a specimen of A. wigpripes, Ellenr,, from
Bengal, o
Reported from India, Sahasram (Bengal), Caleutta (mihi), Java,
Borneo, Sumatra, Philippines,

Species of wncerfain position.

203, Armu velats, Walker, Cat. Het. iii, p. 532 (1808).
Ferrnginous, nearly elliptical, ihickly and minnlely punctured :
punciures black, dull cchraceous Leneath : head mostly blackish above :




12588.] E. T. Atkinson—Naofes on Lulian Rhynechota. 183
eyes mtlier prominent @ antenn ocheeeous ; thivd joint 1|!t"‘|1:r- shovtor
than the seeond ; fourth longer than *the thivd nnd than the fifth :
!|:|'|,'||',.;rf|_'n1|_ with an i|'1'|,-l_-_'1|'|:|_|_' black ]iﬂl(l near the fore ]_I-:Il'l']ll."'l'; ridles
indistinetly erenuluted ; spines black, long, stoul, ncuto: sentellnm
blackish towards the base, exeept on'ench side; tip pale yellow : abdo-
men beneath with n broad Black sbeipe on the apical segment: legs
ochraccons, stout: membrne brown (Walker).,  Loug, 105 mill.

Reporvted from Iudin, elosely allied to -, furbidae, Walker, but the
spines of the pronotum are longer and more acute.

204, drma turbida, Walker, Cat. Het. i, p. 140 {IBGT).
Piceons, elliptieal, thickly and minnkely punetured ; black beneath :
head less than one-fonrth of the breadth of the pronotum; jugn and
tylus of equal length ; antenna slender : pronotum with a very slight
longitudinal videe ; sides crenulated ; spines prominent, acutely angular:
sentellum with a slight longitudinal ridge fowards the apex: alidomen
purple, blue at the tip: ventral spine not extending beyond the last
coxm: legs piceons, stond, setaloso : membrane cinereous, partly clonded
with brown (Waelker). Long, 11} mill.
Locality unknown, India ?
Add the following synonymy to fhat glr(\.n in these noteg -—
J. A, B B, Pi II, p. 187, 1856, No. 105, Euwrygaster mawrus, Linn,,
add :—
cineren and Schrauli, Gooza ; testudinaria and eappate, Fonrer, according Lo
Poton : alao,
Cimez frischii, Gmeling Syst. Nat. i (4}, p. 2134 (1792).
Yar. E.aigee, Ficher, Ear. Hem. p. 370 [_]‘.HL;[}. .|'I
Yar. E. signata;, Ficbor, L. o X
J. A B B, Pt. 1L p. 30, 1887, No. 169, Carpocards J.lfgn'-_'.'u;w;-'.-e, Falr.,
nild :—

Cimex purpureipeaniz, Do Geer, i, po 258 (1773).

Ciwmes cornews, Gmelin, Bret, Nat. 1 (4), p, 2134 (1792).

P. 42, No. 186 :—FHysarcoris inconspicnws, Herr.-Schiff,, add :—

Eusavcariz helferi, Ficher, Ear. Tem, p. 332 (1861 ),

Eysireoria epistomaliz, Mals, and Bey.,, Pan. France, 177 f]s“-'_'.].

Peatatoma pusilla; Costa, Cim. Cent, 11, decas G-10; 24,

Eusarenrin peeitdoneacus, Jakow., Hor, Soc. Ent. Rosg, vi, p. 117 ¢ ‘Boll, Soe,
Mose, 45 (i), p 238 (187H).

P, 52 No. 193 :—Farydema festivam, Linn., teansfer :—

Var, albivenfvie, Juk., to B, dominnlum, Scop., and add ;—

Var. wmarecemdicen, Oschan, Strackie id, Dull. Soe, Mose, 48 (i), p: 230 (15874).

Yoar., deesratioge, Herp-Schiff , Postafeaur, @, Faun, Gorm, 116 = h'n';'._!.].;up, Cat.
Hel, di, g 313 {1867, - 3
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Strachia plstulate, Fiobor, Weitonw, Beitr, i, p. 352, t. 2, £. 3, (1830} : Walkor,
1. e -

Strachia decorala, Mnla, and Rey., Pon. France, Pont. p. 214 (1865).

Var. mchadiense, Horvath, Tern® fiz. v, p. 219 {1851) : Rev. d'Ent. vii, p. 157,
(1858}, :

Var. Chriztophi, Jak., Horvath, 1. e.

L]
P. 53, No. 200 +— Burydenia dominulun, Scop., add :—
Cimer cordiger, Gooze, Ronter, Rov, Mon, d'Ent, iii, p. 68 (1883).
Ewrgdema ornatum, F, Balhlb,, Mon, Geoe. Fonn., p. 24 (1848).
Pentatoma fimbriolata, Germar, Fonn, Ina. 17, For * bhesgica,” road * [hesgica * in
heading.
P. 54, No. 202 :—Furydema ornafum, Lion,, add :—
Var. Sirashia pectoraliz, Ficbor, Eny, Hem,, p. 342 (1861),
Yar. Strackia dissimilis, Fiebor, do.
Var. Eurydema vendraliz, Kolennti, Mel. Ent. iv, 26 (1546).
J.A. 8. B, Pt. 1T, p. 3G, 1867, in line 6 from top of page, for * basal,’
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 descviption, for *joining,' read
' forming.’
Do. p. 169, line 9 from top, for * an oblique stria,’ read ‘and some
oblique strime.’
Do. p. 172, No. 86, add to title, * paTRICITS.’
Do. p. 177, line 18 from top of page, for * within,' read * inward of.?
Do. p. 189, No. 107, in title, for * Carnines,’ read * Curvsocoms,” I
havg since received a specimen from Assam.

F
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.
VIL—0u rocent Tornadoes in Bengal with special referenca fo the Tornado

at Dacca on April Tth, 1888, In two Parts, Part I. A Descriplion
af the J.ﬁ.‘feuru?uga'mﬁ Condilions ™ Bengal whlick uf‘r:ompuuiﬂfl the
Formation of the Dacea Tornado.— Dy Avex. PeoLr, Offy. Meteorologi-
cal Reporter to the Government of Dengal. Part 1I. A Jull Descriplion
of the actual Phencmena of the Dacea Tornado.—By A. Croueig, AL 1.,
Civil Surgeon of Dacea.

{With Plates XXIV,—XXIX.)

[Roceived and Read May Jrd, 1885, ]

Parr T.

Meteorological Conditions accompanying the Dacea Tornada.
By Auex. PEDLER.

Amongst the very varied meteorological phenomena which are
commonly met with in India or in Bengal, tornadoes are fortunately of
rare occurrence. So rare are they in most couniries 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 snch names as eyelones, whirlwinds, dust-storms,
and nor'-westers are sometimes applied to classes of storms which have
no right to them, it may be well to state that whirlwinds, waterspounts,
tornadoes, dust-storms, and even nor’-westers, are all closely connected
phenomena, differing from each other in such pavtieulars as dimensions
and intensity, or the degree in which the moisture present is condensod
and becomes visible, thongh more or less elosely connected in the causes
which give them birth., Such storms as these are, however, widely
different from trne cyclones both in the manner of their formation
and in their phenomena. Thus, the largest tornadoes are vastly smaller
than the smallest cyclones, so that there is no difficulty in aistinguiah-
ing between the two classes. The cyclones with which we are
familiar in India, and particedarly in the Bay of Bengal, are formed
over sea areas when the conditions of pressure are very umiform,
when the air motion 15 small over the avea where the storm forms, and
when the air is of high temperature and nearly satminted with moisture.
The formation of a eyclone is apparently only possible whea the energy
of the storm can be supplied by the rapid inrush of moisture-laden
winds in large volumes, and the actual formation of it appears to
follow on or to be connccted with excessively heavy and torrential
rain over a small area.  Again, eyclones 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 ia rarely loss
than 100 miles, Cyeclones are also as a rule slow moving storms in
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Indin, averading perhaps 8 to 10 milez an honr, and they mrely travel
faster than abont 15 miles an hote, so that consequently o place visited by
a eyelong remaing under its influence nsnally for some hours ; and, finally,
the whole track of a cyclone may be many hundreds of miles in length,
Tornadoes ov whirlwinds, which, ptrhaps, from their destructive encrey,
are alone likely to be coufonnded with cyeclones, are of very diffevent
nature.  Itis true, eyclones and tornadoes are both cirenlar 's{urma, and,
in the Northern hemisphere, the rotation of the winds round the centre
of these storms is against the hands of & wateh ; and in this point they
agree, but they differ in many others. As Lhe vesnlt of the examination
of the characker of GO0 tornadoes in the Tnited States,® their average
size is found to be about 360 yards, the velocity of their progression
about 30 miles an honr, the avernge time consnmed by the tornado
cloud in passing a given point about six mioutes;, and the averaze
lengih of the storm frack abont 285 miles. Another point in which
toruadoes differ eompletely from cyclones is that tornadoes have a
diztinet dinrnfl periodicity, usually ocemrring from 4 to G p. ., and
they may ocour at any seasom of the year, while fierce eyclones in the
Day of Bengal are confined to limited periods of the year, and they enn
have, from the nature of the case, no dinvnal peviodicity at all. Tt might,
however, be ohjected that perhaps a tornado might grow to a eyclone,
but up to the present time such an action bhas never been known to
cecar, and thus it must be admiited that there is o sharp line of
demarcation between the two classes of storms.

A tornado, briefly deseribed, is merely a whirlwind of excessive
violenee, and the tornade clond usually takes the shape of a fuumnel,
thongh such descriptions as cone-shaped,” * inverted fnunel-shaped, ”
* hour-glass-shaped,” &c., sometimes oceur. The tornado cloud has
generally four movements (1) a motion of translabion which is in most
cases from the south-west to the north-east at perhaps an average rate
of 28 miles an hour, (2) a violent rofating motion, the winds moving
against the hands of a wateh, (3) n swinging to and fro, so that the path
of the storm frequently becomes very irregular, and sometimes (4) a
rising and falling motion. With reference to the last movement, torna-
does hove been scen by observers to travel acinally for some distance
through the air with the lowee point of the tornado clond at o consider-

able distance from the gronnd and simply to strike the ground from

point to point.
The destroctive effects of the tornado seem to be vastly more
violent than those of eyelones, and the aven of destruction is most sharp-

* Finley, Professional Papers of U, B, Signal Serviee, Series No, VII, Wasling-
fom,
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ly defined, The effecia of tornadocs arve in fact almost iferedible, and
they ave due to both lnteral and nscensional foree, Masonry buildings ane
almost ground to powder by the Iatera] foree ; and, with reference to the
uplifting power of tornadoes, it is on vecord that on June 4ih, 1877.%
a tornado passed over Monnt Cavmél (Tllinois) and swept off the spire
vane and gilded ball wof o chureh and earried them bodily 15 miles in
a north-easterly dircetion.

Previovs Torxapors ¥ Dexoar.—Tornadoes seem to have been
rather more frequent in Bengal than appears to bo commonly supposed,
thongh, when compared with other vegions, snch as the United States,
their ocenrrence may be considered very exceptional, In the TUnited
States, however, sometimes 10 or 12 tornadoes are known to oecurin
dilferent districts in a single day, and in the year 1584 mo less than
180 iornadoes were vecovded 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 cases of tormadoes
on record, ¥ Ouwe ocourred on the 8th April in the yedr 1838 in tho
District of the 24-Pergunnas, and it passed close to Calentfa and was
attended with great damage. This storm, which is described by Messrs.
Floyd and Patton,t was a very violent one and destroved several villages,
Iis track is rather diffienlt to trace, but it appears to have passed near
Dom-Dum, through Balinghata a short distance to the east of Caleutta,
and through Sonarpur &. E. of Calentin on che South-Eastern State
Railway. Iis conrse wns said to be sountherly, a very unumsoal circum-
stance. Its track was ronghly 16 miles long by } to 3 a mile broad, and
it lasted for 4 hours. The number of persons killed was 215, angd the
wonnded, which were numerous, were sent to the Alipnr Hospital. An
observer at Dum-Dum says, one of the hail-stones which fell at that
place during this storm weighed three and a half pounds. Tn passing,
it may be mentioned that apponded to the description of this storm
there is n statement of o mass of ice, apparently a conglomeration of
hailstones, and measnving 19 feob 10 inches, having fallen in the year
1838 at Nowloor near Dharwar,

Another tornado ocenrred at Pundoonh (Hooghly District) on May
sty 1865, and is deseribed by Babu Chanden Sekar Chatterjee in the
Proceedings of the Asiatic Bociety of Bengal.§ The dinmeter of ils
vortex appears to have been abont 200 feet, and its rate of advance
in & north-casterly direction about 10 miles an honr. It occorred at

* Buchan and Balfonr Stewart's article on Meteorology in Bneyel, Bri, 19th, Bd,

+ Somoe of these storms are deseribed in Blanford's Todinn Moteorologisi’s Vada
Mecnm,

T oA 8. By, 1835, p. 423, § I A. 8. B, for 1BGH, p. 124,
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G to 6.30 p. 51?, and, according to the statements made, its track must
have been at least 3 to 4 wiles long, 1t killed 20 persons and did a
large amount of damage. The pptation of the winds in the storm was
against the hands of a clock.

Major Sherwill® in 1860 degeribes several watereponts  (pheno-
menn of similar nature to tornadoes) which he had observed in and
near Caleutta previous to this date ; and one which cccurred on October
7th, 1854, is described by him ns having been 1500 feet in height ond
baving inundated half a square mile of country to a depth of six inches.

These, however, ave the only clear cases of such storms I can find in
Bengal previons to 1860. Afier this date either these storms have be-
cume much more numerous, or, as is more probably the case, owing io
the more accurate records kept of such phenomena, onr knowledge of
their ocourrence has become mora complete. Thus, Mre, 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
Ihnatrict, also a“rather severe one ot Satlkchiral (24-Pergunnas District)
on 25th April, 1872, one at Bhadalin§ (Nadia District) on Februavy 11th,
1874, and another at the same place ab 5 2. 3. on 16th September 1874,

In the ecase of the Satkhirn storm of April 1872, Mr. Willson con-
gidered that it accompanied, or was in some way connected with, the
passage of a low pressure area through Bengal at the same time, and he
gintes that the storm moved in the same direction as the trough of low
pressure.  This storm, however, was very small and only cansed three
deaths,

The most violent storm of this kind in Bengal on record is de-
seribed by Mr. Fasson.|| It ecceurred in the Mymensingh District on
Blarch 26th, 1875, and it partially destroyed the villages of Uladah and
Chamburi.” It seems to have originated over the bed of a large river,
instead of, as is msually the case, over hot plains. In this instance, the
duration of the whirlwind was 20 minntga, the width of its path 250
yards, and the length of its course from formation to dissipation a little
over two miles. Iis conrse was almost exactly from south-west to north-
cast, and it ocenrred just after dusk, The whirlwind seems to have been
accompanied with a fiery appearance or ruddy glare, and, though it was
a storm of great violence, it did comparatively little damage to life and
property, as the greater part of its path was over the open country.

The Dacca tornado now described by Dr. Crombie appeurs to have
been very similar in character to that which visited the Mymensingh

* 1. A 8. B. Vol. XXTX, p. 306, § P. A. B B. 1875, p. 107,
+ . A. 8. B, 1875, p. 107. | F. A, . B. 1875, p. 104,
1 P. A. 8. B, 1872, p. 06.
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District in 1875, as to size, duration, and general ¢IircuLi3u, but, as its
track lay throngh a popnlous town instead of the open country, the
amount of damago done by it was vers lnge.

METEOROLOGICAL CONDITIONS USUALLY PRECEDING TORNADOES.—AS will
be seen from the preceding :lu.-.cl-ipiio;u, the number of tornadoes which
hiave occorred in Denghl (aud probably iu Indin also), and of which ae-
eurate records are obtninable, has beon far too small to enalile any seientific
work to be undertaken as to their cansation. In the United States, how-
ever, as previonsly mentioned, toroadoes are freguent, and, under tho
direction of the War Department, the Signal Service of that conntry has
done most valunble worle on these storms,  For a full description of the
elfecis of these storms and of the meteorologieal conditions which pre-
cede them, the works of Lieutenant John P. Finley may be consulted.®
Bat even thongh 3w Finley has worked ont the records of about 800
tornadoes, he has been unable to lay down more than very general state-
ments as to the meteorclogical conditions which precede such storms,
and, in his lnst work published in 1885, he states, * The following are
gome of the conclusions which appear to proceed from a study of theo
relation of tornado-centres to avens of barometrie minimum.

1. That there is a definite portion of an arvea of low pressure with-
in which the eonditions for the development of tornadoes are most Favour-
able, and this js called the dangerons octant.

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 enst.

&, That there is a similar definite relation of position of totnado
regions and the region of high contrasts in the dew point, the former
being, a8 before, to the south and east. .

4. That the position of tornado regions is to the south and cast of
the region of high contrasts of cool northerly and warm southerly winds,
a condition that appears to bo dependent npon the preceding, and is of
uge when observations of temperature and dew point are not neecssible,

3. The relation of tornado vesions to the movement of npper and
lower clouds presents some interesting points for study, but, as yet, no
decidod results,

G. The study of the relation of tornado regions to the form of
barometric depressions appeara to show, that tornadoos ave more frequent
when the major nxes of the barometric tronghs trend north and south
or north-east and south-west, than when they trend east and wesi,”

* In soeh papers as Professional Papers of the Signal Service Wi Deparbment,
No. IV, Toromdoes of May 20th and 30ih, 1875, No. VI, Roport on the charaetor
of G0 tornadocs, . No, XV Toernudg Studies For 15581,
25
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In veference to the connection which Mr, Finley appears to find
between the passage of barometric minima and the possibility of forma-
tion of tornadoes, it will be remagked that Mr. Willson appavently traced
a connection between the two snme foets in the ecnse of the Satkhira
tornado of 1872, '

According to the meteorologieal chavts whicll nceompany My, Finley's
Alemoirs, it would appear that the position of the formation of tornadoes
is to the south and east of the line taken durving the advanece of tho
barometric minimum, and that it oconpies the same relative position to
the high contrasts of temperature and bumidity. TFarther, it is probable
that the track of the tornado bears a definite relation to the posilion of
these same violent contrasts. In all these enses, however, it is not to
be nssnmed that the tornado will be formed in close proximity to baro-
metric minima or to contrnsts of temperature and homidity, for the
resenrches in Amerien show that these actions may only exist long dis-
tances, perhaps 200 or 300 miles, away. Beyond these rather vague state-
ments, it does not appear safe to go, but it is clear there must be some
further canse or causes at work which defermine the actual formation
of the storm, but of which at the present time we have no knowledge.

Similar actions or contrasts of tempernture and humidity brought
about by more or less opposing wind systems blowing in neighbouring
districts ave common in Bengal durving the hot weather season, It fre-
quently happens that hot, dry, north-westerly winds may bo blowing a
short distance inland, while moist, comparatively cool, southerly or sonth-
ensterly winds are blowing to the south of them, or along the coast and
in the neighbouring districts. Such actions nsually, it is believed, pro-
duece the nor'westers with which all are familiar, and which are of very
frequent occurrence in Bengal from about Februnry fo June. The history
of some of these storms has been worked out by Mr. Eliot.* Experience
hns shown that nor’-westers do not oceur cither when o steady, haot,
and dry westerly or north-westerly ourrent is blowing over Bengal, or
even when o steady easterly or south-easterly enrvent heavily laden with
moistare is blowing over the Provinee, as is the case during the rainy sea-
son, but it is required that both currents be present in different districts.
Mo state the case roughly and very briefly, it is believed that the actual
gtorm may be formed at the arvea of interaction by one of two caunses.
Fither the moist wind may be forced npwards above the hot, dry current,
when aceording to well kuown laws the mass of gas would expand and
cool, and at once deposit a part of its moistnre in the form of rain.
This formation of lignid water from agueons vapour will immedintely
set free o large amount of energy, which, perhaps, increases the ascen-

# Indian Meteorological Meguoirs, Vol. I, p. 110,
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sional motion ; and this probably forms an important part it the develop-
ment of the storm and of its well known energy. Or the north-westerly
eurrent which is blowing may suddenly overcome the resistance of the
sontherly current, and cool air from the higher regions of the atmos-
phere may force its way downwards fo the earth's sucface and causo
similar effects, The frmation, however, of these nor'westers appears
to necessitate o considerable amouut of air motion, aud alse that the air
currents shall be of more or less opposite nature,

This, however, does not exhaust the possibilitics of storms in India,
and, in many eases, dust-storms, &c. are formed when thiere are apparently
no opposing wind systems at work as previously described, Such
storms usually form at considerable distances inland and over highly
beated and dey land surfnces, and their formation is probably due
to the intense heating effect of the sun's vays on an almosphere
more or less laden with dost and other solid particles. The immediate
antecedent canse of the formation of such a storm may perhaps
be found in an action which may be best deseribed®in the words
of Sir George Airy, who states, “ The atmesphere is a viscous gas, and it
is only .on this assnmption that eyelonic phenomena and the phenomena
of all rotatory storms in the hotter parts of the earth can be explained,
and that in such storms thore is o mass of hot air which, from the vis-
cosity of its strocture, is not able to rise up for a long time until at last
it rises up with a buvst.” It is in fact only by some sach ackion as this
that many of the phenomena of hot weather storms in Indin ean be ex-
plained. I we admit that, over a considerable tract of land, owing to
the heating effect of the sun and the viscosity of the air, there.is a
decided increase of pressure, which, after accamulating for a time, ig
suddenly relieved, and that in consequence of this relief of pressure the
highly heated nir snddenly ascends, then the uprush will, directly the
ascensional motion commences, asanme a spiral movement, and thers
will be formed in the norvthern Jiemisphere a wind rotation probably
against the hands of a watch, similar in fact to thab sometimes observed
in dust-storms and usually in fornadoees in the northern hemisphere.
Thongh these storms ean be understood so far, their enormous energy
has not been well acconnted for, thongh many theorvies and suggestions
bhave been put forward.

Theories such as have just been very briefly and incompletely
deseribed are advanced to acconnt for the classes of storms which aro
frequently met with in India during the hot season of the year, but, from
time to time, perhaps once in five or ten yeors, the conditions which
usually are only followed by ordinary nor'westers or duost-storms, but
which are more or less violent in their nature, give birth to a whirlwind
or tornado of extreme energy and destroctive foree. In the ¢nse of the
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Dacea tornado under discussion, an ordinary nor’wester was actonlly
in progress when the tornado suddenly appeaved in elose proximity to,
if notb in actual connection withthe storm, but still quite distinet from
it, nnd moying in its own 1::1.1'L'wu.|:1.:' 11:11-]1. This waould apparvently point
to the fact that the general conditions which produce nor'westers, or
perbaps dust-storms, may with the addition of *some cause or causes,
possibly almost aceidentally present, also generate tornadoes of o violent
type. What snch additional cirenmstances or canses are which deters
wing the actual formation of the tornadoe, it is impossible at present to
aay, but it is fortnopate for Indin that the combination of circumsiancea
required is rare.

The conditions as o greab contrasts of temperature and humidity
previously veferred to, and the passage of areas of barometric minima
may be looked npon as predisposing causes only, bat they clearly cannot
Lie classed as proximate causes, for such predisposing conditions oblain
very frequently indeed in Indin, and it is varely that they ave followed
by tornadoes. ®

Tornadoes ave also found in America to be formed frequently
during still or almost enlm weather, and there ave accounts of observers
hinving actually seen the formation and growth of & tornado taking place
on an almost perfectly calm bub suléry day.® This would perhaps point
to some such action ns described before in Sir George Airy's words
being the possible cxplanation of their formation; aund, if such is the
case, any forecast of their probability from any regular or delinite series
of meteorological conditions would become impractieable, for it is mani-
festly impossible to say when any sudden nprush of heated air may take
place over any large and highly heated area, or at what point such aclion
might occnr.

The fhbove statements may perhaps be said to be confessions of an
ignorance more or less complete of the subject of tornado formation, buk
such only are the facts at present known.

MereoroLosicat, Coxpirions 18 Bexoan rreviovs 10 mine ToryNavo,
—The metcorological conditiona of the earlier pavts of the year do
not call for any particnlar comment. In fuet, the phenomena of the
formation and existence of a tornado are of such a brief and transitory
natuve that it would be nseless to seck for amything like proximate or
gven predisposing canses in the meteorology of the previons months
of the year; so that an extremely brief record will saffice.

January and Febrnary were months of the normal cold wenther
type in Bengal, and in March the nsunl mpid increase of temperature

# 1. 8. Whitficld, Tornadocs in the HSouthern States, American Journul of
Ecience, Srd Scries, Yol II, p. 90 and ctlers.
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took place, the mean temperaturo of the provinee at the &nd of March
being nearly L higher than ot the commencemont. The winds blow.
ing in the vavions districts wero nearly normal in charncter; dry wes-
torly and novth-westerly winds were reported in the west and north-west
of the provinee, moist south-westerly’and sontherly winds were blowing
at the sonthern stations# and moist sonth-casterly and easterly winds ab
the eastern and alb some of the northern stations. In consequence of the
interaction between these wind systems, a considerable number of loeal
gtorms or nor'westers ocenrved, Jl1'i|iUil'|:’I,”_l,-" about the middle of the
month ; these ecased aboutb the 18th of March and weather became fine,
but again oun the 2¥th, withont any pariicular change in the ordinary
conditions, a series of storms set in, very local in cliaracter, but some of
which were exceedingly fierce. Ong, if not bwo, of these storms appenr
to have been whirlwinds or tornadoes. One of them oceurred in the
Magunra subdivision of the Jessore district, and Me, F. H. Barvow, C. 8.,
Magistrate of Jessore, deseribes it as follows :—

“T have the honor to report that at sunseb of 27th March last, a
hail-storm blew in the Magnra sobdivision and devastated tho villages
Barbhanga, Kukhila, Gobindpore, Nurandia, CGhoranach, Jazdal, and
Dakurbhila. Tt is described ns having risen in the shape of a whirl-
wind from EKalijic bheel about 2 miles to the sonth-enst of Marura
and blown vight across the sonth over the villazes in the order f1_||§_1'|_" are
noted. Tt blew in a eyelonic form, throwing down almost all the huts
and nprooting and smashing extensive bamboo Lopes and fruit trees,
it is said by thousands. There was a lnrge tank in village Ghora-
nach which supplied drinking water to the inhalitants of the neighbonr-
ing villages, This tank has been literally filled with falling trees and
branches, and the water rendered undrinkable.

“Four persons died by the fall of trees and hats, and :1:,::1|']‘-.' 24
persons, chiefly women, hnve received hort,

*The stovm has cansed gront havdship to the inhabitants of the
7 villazes named, They have lost almost everything they had, and have
no shed to sheltor them.

The following is a forther note by Babu Kali Prasaona Sirear,
Subdivisional officer of Magura,

“The tornado blew towards the sonth, inclining a little bowards the
east, It is said that fwo gusts of wind, ene blowing from the east, and
the other from the west, met togeihor at Kalijiv bhieel, abont 2 miles
south of Magura, and then swept ncross the conntry, The aren affected
is abont 7 miles in length and 1 mile in width, and the daration was
aboat 10 minaics. The peaple say that the toroado blew in the shape
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shewn in ihé sketelh® It was nshered in by o deep rambling sound as
of a continuons distant thunder aud it lasted about 3 minutes.”

On the snme day, 276h Marvely an extremely violent storm took plice
in the Puboa distvict, which passed over the villages of Barenga, Kalay-
anpore, and many others. The stdr is snid to have blown from the
north-west and crossed the Brahmapubra and® Balabunda over to the
distvict of Dacea. It scoms to have lasted, according to the publisliod
accounts, about half an hour. Many huls and trees were thrown down
and some pucen houses badly injured, More than 20 persons were killed
nud about 80 severely injured. No detnils as to this storm have been
received from the Distriet Oficers by the Meteoralogical Department, the
above facts having appeared in the daily papers, but, so faras can be judged
by its destrnciive violence, ete., this storm also must have been a whirls
wind or tornude, though probably not connected with the Magura sterm.

From the 27th of March to the 4th April, again, the meteorological
conditions of the province eall for no particular comment, exeept that
on the 1st thes were storms in North BDengal, and on the 4th a few
nor'westers were reported in Orissa and West Dengal. From the 4th
to the 6th there was an almost complete absence of local storms, and
weather appeared fairly seitled, The character of the meteorological
changes which took place in Bengal from the 5th to the Gth of April is
shewn in the following small table :—

Observations taken af 10 a. m. April Gth, 1888,

Eglse |8 (818 13| o leglg| [&s
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g7 E|EEB| £E [ZEIHEIE4| ¥ [==|3|E |2c8

(] = = = P faf - = O
o . |£SS|SEF 2RISR RS @ 2ElS 2 224
Falze Point eee | BPBAB|—"024 | B74 |TTG|AGA 7R | BBW. 11 (2 ]_NLE Fine,
Hazaribagh ees | ZDTGH =023 | D05 | GRDH1-T| O KW, 12 |0 Nil. | Fino.
Potnn ... o | ZHTHE =004 | 09T | TOrEOLT) O W, 7 | 0K | Fine.
Sangor Island ... | 20-833] Nil. 90'2 | BO-0| 85-9] 78 | B.B.W. | 19 |6 INil. | Fine.
Caleotta .. e | 2°B31( 40022 970 |75'Ei BG-4| 68 | B.8.W. 4 |0 Nil. | Fine.
Jeasore ... ser | 2083814032 | 1008 | 76-31 00| G4 | BEW. | 3 |0 N | Fine.
Fuorreedpore ... | 20868 4005 | 5805 [ V69 87| 65 B. 5 | 0Nl | Fine.
Chittagong e | 20BOT 4032 | BB | V43864 65 | BEW. | & |3|Nil. | Fino,
Ducea as :29'&20|+'D12 D41 | 770 BG5y FO 5., 8 | 0Nl | Fine,
Mymonsing e | 20°BE3 L. 000 | 76-1/ 852 G 5.E. G |2 Nil.| Fine.
Bernjgnnga -+ |20°BO0N4 021 | 990 [TLT|B0°7| 44 | B 8.W. | 6 |0 [Nil.| Fine.
Dhabri ... vos | 20°800) + 059 GG BOTIBLD 44 | WBW.| 6 |0Nil| Fine.
Bogra: ... e | 207977 ¢ 0307 1003 | T1E 0405 21 | B.W. G |0 [Nil, | Fine,
Dinagepore - | 200756 4020 | 09-1 | G657 D63 11 | 8.W. G | 0Nl (Baltey,
Eampore llonnlmh ..!i"u'ﬂﬁl— 00D | 054 [ GETIUEG 23 [ BAV, 4 |0 Xil. | Fine,
Berhamporo 'ﬂs-aml+-ms 102 | 7230045 18 [ BB W. | & 011\{11._ Fine,

|

* The dingram given is very similan to the shape of an apple.
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The observations ¢ontained in the above table, with t.h;sm of a good
many other stations, are charted on o small map (PL XX1V.) on which
are drawn the lines of equal pressnwe reduced to sea-level, which are
shewn by conlinuous lines, the lines of equal humidity in broken lines,
and those of equal temperature at 10 4. . by dotted lines ; butb in the
lnst case the temperatudes ave nob reduced to their sea-lovel eguivalents,
for the majority of slations which are shewn are in the plains of Bengal,
and do net thevelove differ very much in height above sea-level, and, for
the purpeses required in this paper, it does not appear that such o corroc-
tion is necessavy. The observations prove elearly that, so far as atmos-
pheric pressure was concerned, the changes were very small, and did not
denote that there was any particular distarbauce going on in Bengal.
On the previous day, the Sth, the observations taken over the whole of
India for the India Weather Report bad shewn that pressure was falling
over part of Orissa and ths neighbouring parts of the Central Provinces,
while over the whole of Bengal and Behar pressure was vising. On the
Gth April, or the day under review, pressure was falling decidedly over
Chutin Nagpur and parts of Orissa, while it was still rising over the
remainder of the Province, particularly in East and North Bengal.
Owing to these changes, a shallow aren of comparatively low pressure
appears to have formed over parts of West Bengal and Chutia Nagpur,
though the lowest pressures in the provinee were actually recorded
Behar and North Bengal. On this day also, the isothermal lines repre-
senting differences of 5% are very close to each other, particularly over
parts of North Bengal, shewing that there were groat contrasts of tom-
perature over limited areas. The broken lines shewing equal degrebs of
humidity are also very elose over East and North Bengal, and, while
such stations as Berhampore, Rampore Bauleah, Bogra, Dinagepore,
and the area to the west shew generally humiditics below 20 per cont.,
ouly 30 to 100 miles to the cast of this aves, humidities of about 70 per
cent. were generally reporied. .

The distribution of the humidity and the wind directions over tha
Province as laid down in tho chart for the day (Pl XXIV.) shew
most clearly that two wvery distinet wind enrrents were principally
affecting Bengal, There was an exceptionally dry westerly eurrent
blowing from the centre of India over Belar, Chutia Nagpur, and
West Bengal, and even '}’mnﬂtm?iug as far ns North Bengal, for windg
were more or less westerly with very low humidity at Bogra, Dinage-
pore, and Rongpore. At the sonthern stations, a strong and very moist
sontherly iwind from the Bay of Bengal was blowing, giving, in com-
bination with the westerly winds from Centrl India, a south-westorly
breeze over cousiderable parts uflthu centre of the Provinge, while north-
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castorly winds wore blowing down the Assam valley, and reached ns far
ns Julpignei in Novth Bengal. The limit on this day of the avea of the
aciion of the meist southerly wipds may be said to be defined by a
eurved line ruuning tlwongh Balasore, Calentta, Jessore, and Mymen-
singl ; and near this line and to the north and west of it, tho contrasts
of tempernturo and humidity were exeeptionally® large.

The following table gives again some of the principal meteorolo-
grical observations taken in Bengal on the morning of the 7th April 1888,

Ubsercations fulen af 10 a. m. dpril Teh, 1888,
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Ou this day, there was again only a slight change in the pressuve,
and the barometer fell by about 0003 to (07" over the whole province.
The most rapid fall of pressure took place at such stations as Caleutia,
Kislinagar, Jessore, Berhampore, Serajgunge, Bogra, and Dhubri, appa-
rently pointing to the advance of the fecble avea of low pressure from
Chutia Nagpur and West Dengal towards Central and North Dengal.
The aren of comparatively low pressure was, however, o fechle one, bt
it is shewn distinetly in Pl XXV. by the shape of the isobars for the
day, that for 20°75" dipping down rapidly to the south and including a
lurge part of the centre of the Provinee. There was mo particular
change of pressure at Daeca or ab any of the neighbouring stabious
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in any way t]i['ful'i:lg from the genceal :.l!n.n.-i.]du'-r'iu nscillnt't'un which wns
taking place over BDengal, and no indication of any kind was given of
the possible formntion of any violent ssorm over this area. Bo for then
ng the pressurve indications go, it wonld appear that the extremely
feoble comparutively low pressure avea which on the Gth was over
Clmtia Nagpur and West Bengal was advancing slowly in a norih-
easterly or ensterly direction, and it is certain that the pressure ab
somo of the stations in the cemtre of the Province, particularly ot
Kishuagar or between that station and Berhampore, was distinetly low,
At Kishnagar indeed the fall of pressure in the 24 hours preceding
10 & w. of the 7th was 0074 inch, while at Berhampore it waa
U072 ingh,

A glance at PL. XXV, representing the meteorology of this day,
will again shew the very marked contrasts of temperature and Linmidity
which existed over the centre and north of the Province, and particu-
larly in North and Central Bengal, where high temperature with low
humidity and low temperature with high humidity existed within o fow
miles of each other. Thus at 10 &. 3. at Dinagepore temperaturs was
4987 and lhumidity was 13 per cent., while at Rungpore, a few miles to
the east north-east, temperature was 88:4° and humidity 45 per cent.
At Nya Dumka temperatore was 97'9° and humidity 13 per cent., and
at Berbampore, a few miles to the cast, temperature was 90-4° and homi-
dity 63, It will, however, be noticed that this avea of great contrasts of
temperature pnd bomidity had advanced mueh further north than it was
on the Gth. Tn faet, when comparing the humidities and wind directions
at the various stations on the two days, it is seen that on the Tih the
moist sontherly wind current had advanced rapidly over Central and
part of North Bengal, and had either forced back the dey weslerly wind
before it, or had pushed its way under it, and thus on this day there is
uo doubt that the moist current from the Bay of Bengal made its
infloenee Felt as far as Berhampore, Rampore Beauleak, Bogra, AMaldab,
and Rungpore, but that it had failed to reach as far north as Dinagepore.
This fluctuntion in the arca affected by these winds is unusually large
and well marked, but, as will be seen subsequently, the observations of
the Bth April shewed that this northerly advance of the moist southerly
winds was purely temporary, and by the morning of the 8l the moist
winds had been completely driven back Lo their former position. Such
large oscillations as these point most nnmistakeably to a most disturbed
state of the atmoesphere, and it will be remembered that, on the avening
of this day, the tornado at Dacea happened.

The following table containg some of the principal metecrological
obscrvations taken in Bengal on the morning of the Sth April :—

26
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Bibecrvations takon at 10 o m. April 81, 1888,
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It will be noticed in these observations that there had been a deci-
dedlysrapid fall of the barometer at Hampore Beauleah, Aymensing,
Sernjrunge, Dhnbri, nnd Bogrea, while af Saugor Island, Jessore, Caleutta,
Berbampore pressure had fallen only slightly. The slight area of com-
paratively low pressure which was in Central Bengal on the Tth April
appears to have again advanced in a north-casterly direction and to have
slightly inteusified, and on this day o wery distinet low pressure area
exigted in North Bengal, and was vepresented by such stations as Rung-
pore, Bogrn, Serajennge, Mymensingh, and Dhuobri.  The marked eon-
trasts of temperature and lmmidity still existed over the north and
centro of the Provinee, but searcely to such an extent as on the Tith, and
tho lines in Pl. XXV, shewing the increase of temperature by 5° and of
humidity by 25 per cent. on this day nve still rather close. The moesk
important feature is, however, the change which is scen in the condition
of the centre of the province when the humidity and wind directions are
considered together, and, as already indicated, the muift southerly wind
which had advanced rapidly over the conntry from the Gth to the 7th
had been forced back bebween the 7th and the 8Sth with apparently

—
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more than equal rapidity, aod in fact the sontherly winfls had been
pushed back much further than they had previously advanced, for on
this day their nction was confined only to the avea to the cast of a
eurved line represented by such stations as Sangor Island, Bureisanl,
Fureodpore, Serajrange, and Dhabri, It is therefore clear that thero
must bave been a molt unmsnal and rapid inerease in the strongth of
the dry westerly wind current on the Tth to have overcome the resistance
of the strong southerly curent in such a complete manner, and bhe
actions of these opposing winds seom to be by far the mosk important
facts in the meteorolory of the period, Gth to 8th of April, during which
the tornado was formed.

These changes in the areas affected by either the very dry westerly
or the very moist southerly envrent are best shewn by placing in a tabla
the hmmidities vecorded at 10 a. m. at the various stulions affected
on eoch day from April Gth 1o the 9th inclusive.

Tuble shewing the Saturation of air with moistwre.
Complete saturation = 100,

April | April April, Al

DisTRICT, BTATION. Gih, T, Bil, Gih,

1885, 1885, 1851, 1858,
Motihari 14 16 0 G

Behar { Arrah ... s 13 Gk 10 11°
Bankipore ] 16 8 11

Chutia Nagpur Hazaribagh 0 & 4 i
Caleattn 68 i 23 13

- Bardwnn 45 Gi 1k 10
Bouth-West Bongal .. II Berhamporo 18 63 17 15
Jessorn .., G4 G8 40, 6

Chittagong 63 G Vi 79

Lmrrisanl e 72 73 Ta G

East Ih':u"'ul Fareedpore 65 (33 Gl az
Dacon ... = aen 70 72 75 fili]

Mymenszingh 63 (i} G7 18

Bogra ... 21 fitad ay 14

Rampore Beanleah... | 23 04 oF 18

Korth Bengal Aaldah,., 31 49 20 27
L Dinngepora ria 11 13 10 ¥

Rungpore v 1 45 45 21

The figures contained in this table may be more clearly gronped
into three districts : frst, that to the west and novth of the province,
second, that to the east and sonth, and, third, the district in the centre of
the provines dividing the two. Arrvanged in this way the figares shown
in the following table are obfained, and it will be seen that over the third
of these divisions, or over the area throngh which the barometric minimum
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passed and tf tho south-cast of which the tornnde was formed, there wora

from the Gth to the 8th the most striking and oxcessive changes in

Lumidity. -

"Averaoe Hominime—Sarunation = 100,
'

Digrrier, [
Aprt]l Gth. | April Tth. | Apeil Bth. | Apeil Del.

A —Bintions in Bohar, Cliutia Kng-
pur, nnd North Bengal neted on

by dry wind corront ., 16 40 18 14
B.—Stations io South and South Enat
Bengal ... G4 67 b4 39

C.—Averns zo of Stuhr_mu, Bnrimmpnr
Rampnr Deanlak, and Dogra
roprosonting an aren in o h E.
direction over which apparent-
Iy the Dbarometric miofmum
passed and to the sonth east
of which® the tornado was
formed ... i n 62 24 16

Difforence between B, & 0. ... 43 G 30 23

These rapid changes of homidity necessitate equally rapid changes
in the air currents affecting the areas, and it is therefore clear that, in
Central and North Bengal, or to the north north-west and west of the
position in which the tornado was formed, or at all events in which it
made itself felt during the period Gth to 8th April,

1. There were rapid changes in the areas affected by two wind
eurrents of nlmost opposite nature,

2. There were great contrasts of temperature and humidity at
neighbouring stations over the same area.

3. There is evidence to shew that there wnz a shallow area of
comparatively low pressure, or a barometrie minimum, which passed in
a north easterly direction through the centre of the Province from the
Gth to the 8th April, or at the time of the formation of the Dacen storm.
In other words, the Daccn tornado was formed to the south-east of the
track of a feeble low pressure area, and to the south-enst of great cons
teasls of humidity and temperature, n3 is always fonnd to be the case in
Amerien by Mr, Finley and others. DBut, as before stated, these can only
be predisposing canses, and what the immedinte couse of the formation
of the storm may have been it is impossible to say ; and, though it is con-
ceivable that ihe violent fluctnations of the opposing air currents above
referred to may be insome distant way connected with its causation, or
with rendering the formation of such o storm extremely probable, yet it
is clear wo are far from having arrived at its actual canse,
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The excellent exhanstive deseription of the tornado at Dacen which
follows ilis paper is contvibuted by Dr. A, Crombie, Civil Surgeon of
that place. The track of the storm gs given by Dr. Crombic shews
ihat the statement of the meteorolocical observer at Dacea that the storm
passed through the compound of that observatory, which was pub-
lished in the Calentta®CGazette in the Report on the Meteorology of
tongnl for the week ending the 13th of April, was incorrect; and
it is clear that the storm frack was some little distance from the
meteovological observatory.

The storm in its destrnctive effects seems to have been strickly
confined to n very sharply defined arvea, and not to have had even an
outer civele of very slrong winds, for My, E. F. Mondy, Professor of
Seience, Dacen College, writes :— -

 There was nothing of a remarkable nature to indicate its coming.
One of the usnal not very violent storms was known to be coming, bub
nothing more. Nor were there any very violent winds ontside of its
track. I live on the river side and was in my verandalh ih® whole while,
not 100 yards from ite track on the river side, the river ronning here
about W, 30° N., and not a stone’s throw from Edward's house (oune of
those injured thongh apparently not quite in the track of the storm),
which lies N. 20° W. from here, but the wind even at this short distance
was by no means strong.  Yet while I was in the verandah and watehed
the approach of the storm from the other side of the viver, the whole
of the tremendons havoe was done just to the N. W. of ns.”

The track of the tornndo, which is most fully deseribed in Dr.
Crombie's paper and is also illustrated by diagrams, appears to havedieon
mainly in an east-south-easterly direction while passing through Dacea,
but if Dr. Crombie's surmise is correct that the same tornado after-
wards visited the Moonsheegnnjo District, then its path must have
changed to south after rising from the Sankari Bazar. This may un-
donbtedly have been the case, bub there is -however nothing impossible
in the counter sugrestion that the tornado which visited the Moonshee-
gunje District was a second one. In America, eleven separate tornadoes
within n comparatively small area have been known to occur on o single
day, and thus if is quite possible that, with the favorable conditions for
the formation of such storms which must have obtained in the Dacea
Districk on the Tth of April, two or even more of such storms might
have originated. The time at which the storm visited the Moonshee-
gunjo District and the known mate at which the Dacen storm was
travelling perhaps favour Dy, Crombie's viow,

It is also desirable in connection with the subject of tornadoes in
Bengal to place on recond an account of another small storm which
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visited the Mooghly Distriet on the evening of April 27th. The swmall
town which was visited is elose to Serampore, and only about 16 or 17
miles north of Caleutta. The ageount is wriiten by Mr. I, W. Duke,
C. 8., Subdivisional officer of Scerampore, and the report was submitted
to My, Toynbee, Magisteate of Hooghly, by whom it was communicated
to the Meteorologienl Department. L

The following is My, Duke's letter, which is dated April 28th, 1888,

“ 1 have the honor to veport that early this morning I was informed
by the Police that yesterday evening Bhudressur had been visited by
a tornndo, and that the Police outpost bad been blown down and much
damnge, accompanied by loss of life, had been done.

“ Accompanied by the Assistant Superintendent of Police I pro-
ceeded to Blhudressur, 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 rviver about 8 o’clock yesterday evening. Tt
proceeded novth-west by north, and having travelled about 1 miles
finally left north-east about the novthern part of Bhudressur disappearing
in the river—as it had come. The breadth of its course was about 200
or 300 yards on land from the shorve and the centre and point of greafest
violence abont the line of the river-bauk near the Gunge. It was
stated that the tornado was preceded by a booming sound: its total
duration is cstimated at from 3 to 6 minutes. The violence of the wiud
must have been inconceivable, many lavge trees were blown dewn, and
the Grand Trunk Road was completely blocked by them this morning.
Many thatched houses, probably some score, were blown down—the tiled
part of the town was completly stripped, and the streets were [ull of
fullen tiles. In the town four people wera killed Ly the falling of houses,
and many more or less injured. Both the regular outpoest and the
Police barracks entirely collapsed, all the Police papers and records
being buried in the outpost. Mlost of the constables were in the barracks
when they fell in, buball succeeded & struggling out, seratched and
bruised it is troe, bul withont broken bones.

# Along the river bank, however, the force of the wind had been
most tremendous, In several cases boots of 500 maunds’ burden had
been picked out of the water and thrown over to the bank. I saw u
ghattered dinghi which had been blown up on to a tree which had first
been partially blown down. Another dinghi had been picked out of the
water, blown across 15 or 20 yards of chur, and on to the upper pavt of
a high pucea-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 killing two men iuit, the boat itsell being crushed out
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absolutely fat by the violence of the fall,  In auother case® o Inrge bont
was blown up the river-bank, and is now blocking n road within the
Gunge. In all s far as I conld ascertgin, 7 persons had been Lilled, 3
were migsing apparently in the river—nine persons were serionsly in-
jured ; of these eight were put in a boat and bronght to Serampore, and
an unasceriained numblr had sustained slight injuries. The material
damago T have as yet no means of estimating ; when aceurate figures are
available on mortality, injuries and losses, I will forward them. Tempor-
ary accomodation mmst be provided for the Police. The outpost and
barracks are utterly laid waste, and quite beyond repair,”

PART II.

An account of the Dacca Tornado of the 7th of April, 1888,
By Dr. A. Croupre, Civil Swigeon of Dacca.

There ean be no question that the storm which wrecked a portion
of Dncea fon the evening of the 7th of April, 1888, was a tornado or
whirlwind. The evidences of its nalure are quite conclusive. They
consist in observations of the divections in which objects which it en-
conntered have beem thrown down or distorted. The objects which
give the most nnmistakable evidence arve walls running at richt angles
to the track of tho tempest, trees, especially plantain trees, the pinnacles
of mats and masjids, and kutcha hats; and the experiences of persons
who were stationed at or near the vortex as it passed over them,

A torpado is o whirling wind rotating at an ouormous speed, and
advancing rapidly at the same time, along a more or less straight=line.
For convenience of description, such o whirlwind may be said to have
four radii, an anterior in advance of the vortex, a postervior behind the
vortex, and two lateral radii at right angles to the centre line of the
track of the storm. All objecls sitoated diveetly in the centre line of
the track will be driven in a diveetion at vight angles to that line, in one
direction by the anterior radius, and in the opposite divection by the
posterior radins, while objects situated near the sides of the irack will
be earried or driven forwards on one side, and backwards on the other,
in relation Lo the track of the tempest. One of these lateral radii, that
which carries objects in the same direction as that in which the tempest
is advancing, may be called the advancing lateral radins, while the
opposite which drives objects in the opposite direction may be called
the retrograding lateral radius.

In the disgram shown as Fig, A, P1, XXVII., AB is the line taken
by the vortex in its advance, C is the vortex, the gircle FLEK represents
the whirling of the wind round the vortex C. The arrows indicate
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the directiof in which it is rotating, CF is tho anterior radius, CF the
posterior wmdius; CL is the advaocing, and CK the retrograding lnteral
radins. It is obvions that all abjects at [ will be blown to the left, all
objeets standing at I will be blown to the vight of the line AB, while all
objects at L will be driven forward, and all at K, backwards ; it is also
obvions that, as the civele moves up the line ADY they will enconnter firat
the force of the wind at I, and be knocked over to the left, nnd only those
which have withstood the wind ot B will encounter the wind at I as tha
tempest advances, and only these will be driven to the right, If the
line AD happen to be nn unprotected stono wall, it is clear that, as the
storm proceods, the whole of thoat stone wall will be thrown to the lelft
by the wind at right angles to the anterior radius, none of it will he
thrown to the right by the wind at IY, because it will probably bave
previously been demolished by the wind at E. 1f however, the wall Lo
placed iu the line KL at right angles to the line of progress of the
storm, all to the right of the vortex will be thrown down forwards
by the advanding Iateral radins of the whirlwind, while all to the left
will be thrown down backwards by the retrograding lateral radins,
This wns clearly indicated by the storm of the 7th of April. It stmck
the Buckland Bund nearly at a right angle nbout 90 paces above the
Nawab’s palace. Here there was a gnrden having a south and a novth
wall both running parallel to the Bund, and therefore at right angles to
ihe line of the advancing storm. The south wall, next the Bund, was
low, but topped by an ornamental east ivon railing, and the north wall was
abount 10 feet high. To the enst of o certain point, the cast iron railing
on the south wall was driven into the garden by the wind on the ad-
vameing lateral radins CL, while all to the west of the same poink was
driven on to the Band by the retrograding wind on the radius CK,
T'he novtly wall was treated in the sawmo way, All lo the east of a
certain point, dircetly opposite the poink on the south wall, was driven
forwards into the compound of the house being built for Sulimullih
Miva, while all to the west of that point wns driven by the retrograd-
ing Iaternl wind backwards into the garden. The corresponding points
of these two walls showed precisely where the vortex of the tornade
passed over them, and fixed the track of the vortex at this part of its
course ; and the way in which these two walls fell was alone snflicient,
if no other evidenee had been fortheoming, Lo prove that this storm
was 1 tornade; and also that the wind was eircling from rvight to left,
as in {he dingrams I have drawn, The action of the storm on this part
of the Buckland Bund is shown in Fig. B., PL. XXVTIL. Unfortunately
other evidence was only too plentifal. On the opposite bank, the storm
had, before crossing the river, burst throngh a belt of trees, some 300
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yards in breadth in which was concealed o Muhammadan® village. All
the trees on the east side of the track of the tempest wero lying directod
towards the river in a northerly digection, all ou tho west side wers
directed southwards, inland, away from the river. The former had
been broken or uprooted by the ndvancing Iateral radins, the latter by
the retrograding lateral radius.  In the centre of the teack, whers they
had been exposed to the antevior radius, and afterwards to the posterior
riding as well as to the inmer lateral radii, nothing but stumps wero
left; for it is cloar that, while all objects outside the lines MN and OP (in
Fig. A., Pl, XXVIT) will be exposed to only one wind foree, an advancing
one in the case of OP, or a retrogeading one in that of MN, those within
those lines will be exposed lo three out of the four wind forces in action.
Thus, an object situated in the line RS will be first thrown to the left hy
the wind forces after they have passed the line CE, then subjecled to n
refrograde force on the line OK, and will afterwards be tossed to the
right by the wind forces approaching CF. Tt was thus that the tornado
gronnd its way throogh the Nawab's palace and “111}113.'1'1'1?}1'& masonry
liouses between his palace and the main streot of the town,

For these reasons, when the tornado is passing over masonry build-
ings, it will appenr ns if most of the destroction near the centre of the
track had been doune by a wind blowing from right to left, because the
wind forees at right' angles to CE, the anterior vadins, ave the firsl to
come in contact with them, They are immediately thrown down to the
left and remain there undisturbed by the subsequent rotatory winds
which pass over them. So it is with plantain trees, which do unot snap
acrosg, but bend and break and lie down flat, vetaining their connection
with the root by n short stump. DBut with hard wood trees, and with
kutcha huts and furnituve, it is different. They are first carvied to the
left by the wind force near the anterior radins, and afterwards lifted and
carried from lelt to vight by the forces on the posterior madins, Thus,
it was not mncommon for the <oof of A's honse to be carvied into B's
componnd, 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 n doorway into another room, and from the lntter
a writing-table was ecarried throngh another doorwny into the former
room. These interchanges only fake place near the centre of the track,

The tornado of the 7th of April began its destruelive course at the
extreme west end of the Municipal limits. Tts exact method of com-
mencement will be described further on. Here the houses arve built on
an old river hank, the bank of the old bed of the Buriganga, which at
this season is here o mere khal. This old river bank is continuous in &
nearly straight line with the present bed of the Buriganga, which now
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appronches the town ab the old Mubammadan Fort, the Lalbagh, just
above the Whator-works, ab an obtuse angle to ils old conrse, which was
nearly stenight from [Tazarvibagh on the wesk t9 Vatuln o village 6
miles down il Narsiogganj vond on the south-east. At the extreme
west end of Hamribagh is o mosque, Fakirni-ka-masjid, From this
mosque o slichily sinuous voad runs as far os tht Lalbagh at an avernge
distance of 800 feel from the old river bank, There are houses on both
sides of the voad, bub ab fivst ihey ove chielly between the road and the
viver bauk. They ave nearly all mat huts, the only masonry buildings
being mesques : for this part of Dacea is Mubammadan,  Afterwards, as
the road runs soceessively through the mohullas ealled Inayatgung,
Nawabgunj, and Amligolal, pucka houses become more and more
unmerous, and in Awmligolah, which is close to the Lalbagh, the majority
of the houses ave of this nature, and the inhabitants are mosily Hindn.

The first clear signs of the votatory nature of the tempest ccomrred in
au orchard to ihe north-enst of Fakirni-ka-masjid, and close to it on the
north side of® the road referred to. Here there ave remains of a clump
of plantain trees thrown down and twisted in all divections clearly
showing that they were in the vortex itsell. Avound this elump of
plantains there wus a fine old plantation chicfly of mangocs and jacks.
The branclies of all the trees to the novth are broken off and thrown to
ihe west, those on the south are thrown to the east, and several of the
largest of them are mprooted bodily, aud are now lying prone in the
game divections, showing that even heve the storm was already, in the
very beginning of its manifostations, one of great wviolence. The
-|;|-.=lﬁjid itself had 011]_1,- o few bLricks disturbed, aud the lie of the broken
trees to the south-west of it was townrds the north-east.

From this point to the north-east of Fakirni-ka-masjid, the vortex
travelled in n south-easterly divection, crossing the read at an acute
angle, and from that point continued its course between the road and the
old river bank destroying every kulcha hut in this portion of Dacea,
All the indications given were as above. Everything to the right of the
vortex, that is, on the river bank itself wng broken and Inid low ina
forward direction towards the east. There the advaneing lateral radius
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
cadins. Detween the river bank and the road, where the winds en the
anterior and posterior radii were at work in opposite direclions, thers
was mere confused destruction,

As the whirlwind passed eastwards along Inayatgunj, it gradaally
edged more and more towards tho old bed of the miver. This was pro-
bably due o the greater resistance offered io the forees on the left of
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the ling AD (Pl. XXVIL, Fig. A.) than to those on the viglh. This was
also the diveetion in which it orviginally starvied, but the continuod vesis-
tance on the left no doubt helped to foge it move and more o the right.

The slorm passed well to the rvight of the pucka house of Balm
Kailash Chandea Dis, a Muanicipal Commissioner, which wns ot dig=
turbed, and, at the Eldphant ghat below the Philkbana, the vortex was
actually down in the old bed of the river. The voad from the Phil-
khana to the Elephant ghat here crosses the track of the tornado at a
right angle. On the west side of this road, on the old bank of the river,
is a small Hindu temple, and there stood a tall Jagarnath Car; along
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 east corners of
the temple were torn away, and the bricks thrown to the west into the
componud, clearly showing that they had been eauglit by the retrograd-
ing lateral radius, and that the vortex was therefore to the right or sonth
of them as in the dingram, Pl. XXVIIL., Fig. C. At this point of 1fs
course, the Khedda Sergeant’s house was beyond the inflonence of the
tornado, and the bouses on either side of the road leading from Hazari-
bagh were undisturbed, but, on a spur of land lying to the south of
the old river bed, the branches of trees and the plantaing were broken
and lying enstwards, as they had been caught by the advancing lateral
rading of the whirlwind.

At this point of its course, the tornado bade fair to pass ont into
the open maiddin lying to the south of Nawabguuj, thalis to. say, in
the direction of lenst resistange, its vortex being alveady in the old river
bed. But it is evident that o great bavomelvie depression had fgrmed
to the north of iis eourse, This was no doubt due to the constant
gncking aclion of the wind forces on the retrograding (left) lateral aund
the posterior mdii. It is clear, T think, that there must always be in-
creased barometric pressure to the front of a tornado and on its sdvane-
ing rading, and a barometric depression outside the retrograding and
posterior radii and behind it in its track. However that may be, it 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 lefé (norvth), and at the same time o preak
hmrricane from the north erashed through the trees, from a point to the
east of the Philkhana, and joined in the rovel of the tornado, the vorlex
of which was now near, if vot on the main voad throuch Nawabgunj.

The evidences of this great indranght arve guite distinet.  As you
drive from the Lalbagh to the main gate of the Philkhana (Elephani
dopdt) by aroad which is ronghly parallel, but GO0 yards to the novth af,
the path of the tornado, there are all along signs of a high wind which
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was divectod Rowards the sonth and west, bat all ol onee you gome npon
evidences of & much more vielent wind which had uo westing in it, one
which not only broke the high brauches of trees, but uprooted hugo
peepuls and mangoe teees, and tore its way in o distinet tenck down
south towards tho tornado, jl'l}ir nfrer it [}:l:‘-!—i{:l.l the I':].L'J hmnt H]””'- This
burricane from the north of which I write wad not more than GO paces
ncross, and was very loeal, I was altogether to the east of the Phil-
khana, where nothing was disiurbed. It wns envions to see the little
low kutcha huis where the mubout’s live, standing about, within the
Philkhaua enclosore, while 200 yards to the cast a lnrge solitary gib
tree was overturned, and a huge aprooted peepul tree blocked the road,
and there were marks of devastation away everywhere in a track te-
wards the sonth.

After the ocodrrence of this indvanght from the norvth, the vortex
passed along, or elose to, the main road through Nawabgunj eastward,
Soon it began to encounter on its lelt frout the pucka houses of Amli-
golah, and fr®m the resistance they offered to the anterior and retro-
grading radii, it Ilgll[l'l began to edge towards the right, passing how-
ever betweon these honses and Ram-Shaha's mdt. This mit was taken
by the advanecing lateral (or right) radins, and two of its pinnacles were
thrown down ; those on the north-west and south-west corners. They
were thrown sonth-east and east by north respectively. The fininls of
the two remaining pinnacles were bent south-cast and south-east by
south, but the terminal fininl of the main spire at a height of abouk 60 feet
was bent nearly dne east, showing, I think, that the vortex was at this
part gf its course not perpendicular, but sloping backwards and towards
the north-west.

From Ram Shaha's mit, the tornado continued to edge towards the
south, till *the vortex ab last, just before reaching the Lalbagh, passed
again on to the maidin. TUp to this point the tornado does not seem to
have had power to desteoy pucka masonpy buildings. So far it had only
luidk low all koicha huts in its comrse, broken and uprooted trees,
carricd away the pinnacles of mesques and temples, and leveled kutcha
pucka walls. It had only managed to dislodge a foew bricks on the mosk
exposed corners of masonry buildings. DBut as soon aa it passed on to
the maidin to the sonth of the Lalbagh, and was so freed of the ob-
struction offered by these obsiacles, it seems to have rapidly acenmulated
additional force, suflicient before the vortex had passed the enst pate of
the Lalbagh for its retrograding lateral radins to knock down o 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 the
falling of masonry and beams,
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Nearly opposite these three baveacks which were ﬂll'ﬂlllf'ﬂ'hj'bﬂ by tho
retrograding lateral vading, two np-country coolies had been engaged in
making a trench, running north ands south, about six fect deep at thoe
sonth end, near the river, but open, from the sloping of the ground, in
tho direction of the L.;!Iu wrh, They were close to the south end of the
trench when the tornadb came upon them, like a sndden hurricane from
the south, They jumped down into the trench and eronched down for
shelter, when in an instant, the wind blew with equal violence from the
north, and hove a brick up the trench from the direetion of the Lalbagh,
inflicting & ghastly wonnd 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 poink of its conrse.

The vortex now passed on to the river. The vight or advancing
radins did not reach the opposite bank at IMaslee, but the left or retro-
grading radius kept sweeping along the river front as far as the Purmna
Kuttra. Close to the water-works, the Commissioner’'s Steamer, tho
“ Linnet"”, and the police steam-lannch, the * Marion," were auchored and
made fast to the shore. The * Linnet" was unroofed ; the “AMarion” ear-
ried away from her moorings, s short distance np-stream, and sunk in
42 feet of water. This wns obviously the work of the retrograding
radins, 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
to the right, and it finally reached the opposite (south) bank ab Jinjira
Hath, which wos promptly demolished and set on fire.

From Jinjira Hath, there is a road leading south-east to the village
of Sabadiya about a mile distant. This road was nearly in the direct
line of the tornade, ns it crossed the river from the sonth of the Lalbagh,
and it followed it, making a track sbraight in the direetion of Subadiya.
This road is raised, but passes along a shallow depression or valley,
sheltered on the south by high trees, and on the north by the beli of
trees on the (south) bank of the Burviganga. Just as it entered on this
course, the vortex passed over the new pucka masonry house of Abdul
Bipari, and simply ground it to pieces, killing the owner and severely
injuring three persons sittiog with him at the time. The moanner in
which it treated this building is conclosive that the forces of the whirl-
wind had beecome greatly more intense than they were to the west of
the Lalbagh.

From Abdal Bepari's house, the tornadoe made straight for Subadiya,
running at un acute augle inland from the river, and at this moment Dacen
lying on the opposite (north) bank of the Buriganga scemed safe, and
Subadiya doomed. But before renching this village it had to zross an
open maidin stretching away to the south. Here it appears tu have
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encomntered o strong curvent of air blowing up this maidin from the
south ; for no sconer did the tornado enter ou this maidin thun it ab-
rupily altered its direetion, wheeked nearly at o right angle to the lelt,
ernshed through the belt of trees between it and the river, and made for
the palace of the Nownb on the opposite side.

On the opposite side it strack the Buckland Bund, opposite the
private apartments of the Nawab. The exact position of the vortex is
determined, as [ have already said, by the poinis of the two walls of the
garden intervening between the Bund and the palace, where the railing
and wall were thrown down in opposite directions as previously de-
scribed. A line deawn from these two points shows that the vortex was
heve diveeted north-east towards the middle of the western verandal of
these private apartments. When the vortex veacled that point, the
whole of the advancing lateral radins was engaged in unroofing the
gouth verandah of these apartments as well as that of the Ahsanmnnzil
to the right. The opposition offered by these high buildings to the right
or advancing radins retarded this part of the whivl, with the effect that
the vortex swung round to the vight to the open space behind the Ahsani
muneil, and started off nearly due east in the direction of the Sankar-
bazar and the Commissioner's house, Asthe vortex swong vound behind
the Absunmunzil, it passed over the inmer apartments, which were
gutted by the retrogeading and posterior vadii. As the voriex lefv the
open space behind the palace, it had the Nawal's offices close on the
right. Theze were demolished by the advancing Inteeal radins, while the
vetrograding radius 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 Nowal's promises, the vortex
worked low among the hounses between it and the top of the road leading
from the main steeet to J. P. Wise's house ; leaving a track of confused
destroction, as if from o prolenged bombardment. It was heve that
Jagabandhu Ray Babadur was killed by the falling of his house, yeb
in the midst of this confusion of demolished houses, levelled walls, and
twisted and broken trees, and the remnainz of kutela hats, there is staud-
ing safe, close behind the Nawal’s schiool-house, which was partly wiped
out and wholly wreeked, the residence of one Bahador B"‘f““'i- with its
ornpamental plaster mouldings, only a little bespattered with mud.

On reaching the main street close to Kabiraj's lane, the anterior
radins seems to have become entangled in the narrow lanes and high
honses of Sankari bazar, and the vortex io have risen suddenly into the
air. The houses'in this part of the town are two and three stories high,
aud enly the npper stories are seriously damaged, thongh all the kuteha
huts aud many of the low kulcha-pocka walls are thrown down, IFrom
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this point the tornndo scoms to have passed high into W air, making
only a final dash downwards ot the Muonieipal Secretary’s bath-room and
one or two trees in the kachard gardgns, the Collere, and in the Com-
missioner’s componnd. The last indications given are ihose of its an-
terior radins, and show it as departing ina norvth-gasierly divection. The
exact track of the tornitlo as it passed through Dacca is shewn in PL
XXVIIL, and a move detailed map of that pavt of ita track in which the
grentest amonnt of damage was done is given in Pl, XXX,

In no part of its course did its breadth exceed 200 paces; where it
struck the Bucklond Bund it was only 180 paces broad. It travelled al-
together overa distance of only 3% miles. Its vate of progress is not easy
to ascertain. Nawab Ahsanullah tells me that he had been watching the
procress of the * Nor'-Wester"” all the evening; when, about 7 r. m.,
a servant came and informed him that there was a wvory peeunliar ap-
pearance in the west. He went to the west end of the south verandah
of the inner apartments, and there saw what looked like o glowing clond
in the divection of the Lalbagh. He stood looking at it fo® about thies
minutes, during which time it seemed to be stationary. He then went
inside, where he had not been two minutes before the storm was on the
hiouse. Sopposing the tornade had veached the Lalbagh when he left
the verandah, and that it was three minutes before it reached the Ahsan-
manzil, and that the route followed by the tornadoe was o mile and a half
durving that interval,—the vate of progress wonld be one mile in two
minutes or 30 miles an hour, The Serang of the ** Star of Dacen,” who
watched it from the time ik erossed from the direction of the Lalbazh
till it strock tho Nawab's palace (the * Star” being anchored witlin
the angle described by the tornndo bebween these points), speaks of its
having travelled with great rapidity. On the other hand, Ehajeh Amir-
alla, who witnessed its progress over the same distance, esttmates the
time at 10 or 12 minntes, but admits that it may have been less. I my-
self saw from the Clab vernndah o low black elond passing rpidly over
the houses to the west in o novith-easterly direction, and T estimate that
its progress was not faster than that of a train on the Enstern Bengal
State Railway, that is about 20 miles an hour. We have, however,
considernble unanimity as to the period oceupied by the stovm in passing
pver any given spot: almost every one says it did not cecupy more than
a minute and a half. Considering the excited state of mind of those over
who it passed, this estimate may I think be safely cut down to one
minnte. Taking the distance between the extreme front of the anterior
radins and the subsidence of the violent gusts which followed in ita
wake as 300 yards, we arrive ut nrate of progress of a mile in 3% minnles
nearly, or ronghly 12 miles an hour.
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The forhe of the wind rotating within the tornadn is diffienlt to
estimato, There is no doubt that it was very great. What the wind
did when it eame upon a puckn house standing at right angles to the
course of the tornade, and caught by one of the lateral vadii, was not at
onee to blew down the front wall, but te blow in the doors and windows,
and then to lift off the terrace roofing, and blow out the back wall, thus
leaving the benms supported only on the 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 pre-
vent the uusapported beams from falling for a perceptible time. To
this fact My, Kelsall and Ehajelh Amirulln owe their Yives. AMr. Kelsall
was iu the Nawab's office when the right radius of the tornado eanght it
and blow the baclk wall into the street. The unsupported benms re-
mained standing out like flags, long enough after the wall was blown oub
to enable him to make his escape before they fell. My, Eelsall's move-
ments were no doubl very rapid on this oceasion, and they were acce-
lerated by the'violent wind propelling him in the direction where fay
his safely, On the other hand, Khajeh Amiralla was sitting in a small
pleasura-house close to the Buckland Bund watching with great interest
the roaring clond bursting on the Bund, the true nature of which he did
not nnderstand, when, in & moment, the house was cauglit by the reiro-
grading rading and demolished. A heavy beam fell on his shoulder;
but fell so slowly and gently, owing to the force of the wind underneath
ity that it felt like a soft but firm hand pressing him down to the ground.
Ha remained under that benm for three gunarters of an bhour before he
could be dog ont. His companion was killed.

The persistency with which eye-witnesses declare that the cloud
accompanying the whirlwind glowed cannot be overlooked. The men
at Hozaribligh where it began its destroctive course were not to be moved
from theiv assevtion, that when it first came upon them it glowed with a
dull red lurid glare * like a smoky lamp chimney on fire."” Khajeh Amir-
ulla, who watched it with much interest, is perfectly clear in his state-
ment that, as it approached him from the opposite bank of the river, it
resembled a balloon in shape, and seemed to be lit up with o * reflected
light,” and that, at the narrow neck, it kept throwing ont n body of fire
on pither side, as in the accompanying sketeh, which is a faczimile of
his own drawing (Pl. XXVIL, Fig. D). The Wawab Alsannlla and
others also speak of its being accompanied with “balls of fire” pro-
ceeding at a great speed. On the other hand, nothing is so certain as
that no one who was in the course of the tornado presented any
appearance of having been burned.  The injuries received wero all of
the nature of eontused, lacerated, and punelured wonnds, and simple
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and compound fractures. In not one instance was th;:'a 8 trace of
scorching, Mv, Kelly, the Resident Apothecary of the Mitford Haospital,
on whose statement I put much reMance, is equally clear that the
clond, as he saw it, did not glow, and the appearance, as T saw ik
(but this was probably ouly the wake of the trme tornado), was a
low dark unilluminated eloud, throwing out sparks of fire, which were
no doubt merely burning embers eanght up and eavried along by tha
storm. One of these was undonbiedly of this nature, for it was carried
barning into Ay, 8. J. Sarkies" verandah, where he crunched it out with
the heel of his boot. These were no doubt the * balls of fire’” noted by
the Nawab and others. The appearance deseribed by Kbajeh Amiralla
of a body of fire rushing out from below is more difficult to acecount for,
The fires which followed its course in many places do not require the
assnmption of any fire connected intrinsicplly with the tornado itself, for
the people had just finished cooking their evening meals, and were
about to sit down to eat it when the storm burst npon them. The em-
bers from the fires with which they had been cooking were no doubt
caught up by the whirlwind and carried along with it, aud thatched
houses, blown down over these fires, wounld instantly tale fire,

I am told that numbers of large fish were found on the Buckland
Bund after the storm, and there is no doubt that they along with much
water were eanght up by the vorfex as it crossed the river. The wator
thus taken up, circling with the duost 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 objeets within the infuence of the tornado
were plastered with a wash of liquid mud. It covers all walls to a depth
of nearly one-eighth of an inch, it matted the hair, coated the skin, aud
was ingrained in the wounds of the injured.

The noise accompanying the progress of the tornado has been
variously described. It was compared by the Engineer of the Water
Works and by Khajeh Amiralla to the letting off of steam. It was this
sound which first attracted the latter's abtention, and he put his head
out of window to sce what steamers wero letting off steam nt that time
of the evening. It was then that he saw the storm breaking on Jinjirn
half & mile up stream on the other bank. The sound which I heard
from the Club verandah in no way resembled the letting off of steam.
It was a low sustained rombling. T think that the discrepancy is capable
of reconciliation. What they heard was, besides the noise of the rever.
berations of the tornado ilse]f, the cnmpnm[,hrelr shrill sound of the
storm crashing through trees and kuteha honses wost of the Lalbagh,
and on the opposite side of the river. What I heard was the gound of
falling masonry, along the track of the storm from the Nawab's palace
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to the Sanfiari bazar. As soon ns the storm cloud passed, there was an
instant’s silence, the stars shone out bright and clear, and then enme
through the still air the long watl of the injured and honsless.

I have reserved till now the discussion of the origin of this tee-
nado. I donot think it can be dismissed with the remarks that it
originated as all tornados do, and a3 we see them copstantly do on a
small seale on a Lot dusty highway, by the impact of two currents of
piv flowing in different dirvections, and which thus after their impack
assume o rotatory motion. I do not say that this one did not so origin-
ate somewhere, but that there are good grounds for the belief that it did
not so oviginate ab Hazarvibagh, where its destroetive course began, [
believe that it was alrendy a whirlwind of great foree before it tonched
ground at that place.

My rensons for this belief, which is at fivsh sight improbable, are to
my mind insuperable. They are as follows :—

All day, as usual at this season, a strong south or south-easterly
brecze had been blowing. About 5§ p. ., the low grombling of an ap-
proaching * nor'-wester ' beeame aundible, and a dunll slate-blue bank of
clonds was seen coming up in the teeth of the wind from the norvth-west
lit up by oceasional flashes of lightning. About 6-30 p, u., the nor'wester
was overhead, and a few drops of rain began to fall. In these two cur-
rents of air, a south wind blowing hard along the surface, and a high
north-west corrent from the north-west, we bave the necessary ele-
ments for the birth of a rotatory storm. About this time, Mr. Kelly, the
Resident Medical Officer of the Mitford Hospital, was visiting a friend
ot thte Railway lines to the north of the town, Mr, Eelly has spent most
of his service in the North West Provinces, and is well acquainted with
the appearances of dust storms, and he called the attention of his friend
to o dull brown pateh low over the mangoe trees to the north, contras-
ting with the clear slate-blne background of the approaching no’-
westor, This brown pateh wns travelling mpidly from west to cast,
He pointed out that this patch exactly resembled a distant dnst storm,
When it got due north of his point of observation, it scomed to becoma
stationary or rather to be approaching Dacea, TFrom his experience of
dust storms be knew it waos time to get home. When he reached tho
Mitford Hospital ten minules afterwards, he looked for the brown patch,
and saw it now to his north-west, 4. e, on its woy from its former posi-
tion on the north of the town to the west end of Dacca, About ten
minntes afterwards he heard the sound of the tornado on its track from
thie west of the Lalbagh, and along the opposite bank of the river, and o
large tree in the Mitford Hospital compoand was blown dowan,

Here we have the evidence of an intelligent and trusbworthy ob-
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server noticing n phenomenon with which he wos familhr, altogeiber
apart from the other phenomena of the nor'-wester, following a course
of its own, and approaching that part of Dacea where the tornndo firsd
struelk.

Next, we have the evidenoe of the people living at Hazavibagh, who
are consistent in their sbsertion that the storm came upon them, with a
 Jarid glare” from the novth, the direction from whiel Mr. Kelly saw it
approaching that part of the town.

Thirdly, we have the appearance presented by the ravnges committed
by the storm before it settled down as a tornado in the orchard to the
north-cast of Fakirni-ka-masjid. From these appearances alone, I was
driven to the same conclusion before I had hesrd the evidence of the
inhabitants or of Mr. Kelly. To earry the weight they deserve, these
appearances must be given in some detail. The position of the first
appearance of the tornado is shown in Pl XXVII, ig. E.

From the Elephant Depit there is a curvilinear road leading to the
old river bank at Hazavibagh, for the convenience of wat®ring the ele-
phants. [t is known as the Hathi-ka-sarak. Aboub half way between
the Philkhana and Hazavibagh, it is crossed by the old Mivpur road.
From the eastern gate of the Philkhana to the point of intersection of
these two roads, not a twig or leaf was disturbed by the storm ; bub
after passing the Mirpur road on the Hathi-ka-sarak, half way between
it and the Hazaribagh ghat, one comes suddenly upon traces of a violent
wind from the north, The first tree which seems to have suffered is a
tall jamun tree well to the right of the road, the top branch of which has
been torn off, and is hanging to the south. There is then an interval of
low brushwood, and then a group of mango trees close to the road side.
The top branches of all these trees are snapped across and driven to the
sonth. On the opposite side, in a divect ling with the janfun and the
mango trees, all the trees for a distance of fifty paces along the read
have their top branches snappéd across. There is again an interval of
forty paces without a leaf turned on either side of the road, but after
that distance, and for another forty or fifty paces, all the top branches
are seen to bo knocked off the trees; on the vight or north side only those
quite close to the road, but on the lelt or Hazarihagh side fhere is a
line of destruction towards the sonth ending about 200 yards away in a
chaos of broken and uprooted trees.  Continning to walk along the road,
there is no evidence of a storm on the right or lefi till we reach the
ald viver bed, and just there is a group of tall jamun trees overhanging
a mat honse. One of the top branches of this group of trees has been
torn off, and thyown to the sonth over the mat house, but not a straw of

the thatch 15 disturbed.
Here we have evidence of o violent wind blowing from north to
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south about P00 paces broad, and coming downwards at an angle of from
five to ten degrees with the surface of the ground ; striking at first only
the top branches of tall trees, thgn the upper branches, and finally snap-
ping across the main branches or uprooling them bodily, when the vio-
lenco of the wind got lower, To the north and to ihe east and west of
this track nothing bad been distorbed. 1 drove® along the old Mirpur
voad far enongh to satisfy myself that beyond the first jamun tree men-
tioned nothing had been toueled,

It is to be noted that there was no evidence of rotation in this wind :
everything was earried in one dirvection, namely, from north to south.

Omn the old viver bed and on the bank there, were, however, evidences
of a less violent pale, blowing from west to cast and from the south-west
to north-east, as indicated by the arrow heads ; and there were signg, lo
the east of this chaos, of a very viclent wind blowing down trees and
branches to the west and south-west. To the north-east of Fakirni-ka-
masjid, was the chaos of broken and uprooted trees, centring ronnd a
group of plantain trees {wisted and tuwrned in all divections where the
vortex bad at once established itself.

It is open to any one to say that the vortex originated round those
plantain irees, and that the arrow heads in my diagram indicate the
directions of the wind as it was sucked into the vortex as it began to
rotate, and that the great destruction was cansed by the gradual deve-
lopement of power as it conlinued to rotate,

I oppose this theory with the objections alveady stated, namely, that
an unosual clond was seen travelling towards this very place, and by
the assertions of the people of the place, that the storm did not develope
ilself there, bub bursk npon them suddenly from the novth, and the ex-
treme viclence of the wind at ils very first manifestation, before the
vortex had begun to move, is opposed to the iden of a grmdual develope-
ment of the whirlwind at this spot.

I hold that the other theory that the tornndo was travelling in a
higher stratum of air, and descended at o low angle, and sbrnck proand
ab this spot is compatible wilh all the observations. Itis what the
people on the spot say did happen,—it explains the extreme viclence of
its very livst manifestations, and the direction which it immediately took.
It may be objected that the total absence of the evidence of rotation in its
very first manifestation is opposed to this theory. But it is not really
so. If you imagine that as the tornado struck the trees on its way to
the ground ibe vortex was not perpendienlar, but sloping towards the
novth-west, it will be elear that the first part to come in contact with
terrestrial objects would be the right or advancing lateral radivs.  The
other three radii would not come into action, on aceeunt of the tilting,
till the vortex itself was on the ground. The next radivs to come into
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action would be the posterior, and we have evidence that Yhis was so in
the violence of the destruction to the east of the first track from north
to south. The anterior radius being jilied most npwards wonld nt first
have the feeblost power, and it is the case that the lesst destruction
done was in the river bank straight in front of the violent gale that
broke throngh the trefs from the morth. If the vortex had gradu-
ally formed, one wounld have expected a more equal distribution of power
around it, instead of its being chiefly at first on two sides.

The theory that the tornado alecady formed was travelling rapidly
from north to south before it strock pround, also explains the reason for
its starling at once in a sonth-easterly direction. The resistance of the
ground was at first offered solely to one radius, the right or advancing
lateral one. The result was equivalent to that of a sudden powerful
push to the left, that is, to the east of the direction in which it was pre-
viously travelling. The experiment of offering resistance to a humming
top at & corresponding peint wonld illustrate the effect of the resistance
of the ground to a tornado descending upon ib in the wd¥ in which I
suppose this one did.

The posaibility of a tornado travelling in the air may appear doubt-
ful to some, but the probability of its being able to do so, and at great
gpeed, receives confirmation from what I consider to be the progress of
this very tornndo after it left Dacea. I bave said that when the vortex
reached the Sankari Bazar it seems to have risen mapidly 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 Dacea to have
travelled in the air due sonth for a distance of 20 miles, and to, have
struck down again in the sonth of the Munshiganj subdivision of this
district, destroying 5 or 6 villages, and causing 60 to 80 deaths. The
time it took to travel that distance was not more than 20 minunies to
half an bour. It came upon the people in the west saburbs of Dacon
just as they were about to sit down to their evening meal, a few minntes
after 7 p, a,  If reached the neighbonrhood of Rajabari in the sonth of
Munshiganj just as they had finished their evening meal, and were pre-
paring for their post-prandial smoke, that is, about 7.30 p. u.

It may be objected that it was not the same tornado which took
these villages in Munshiganj, but another and independent one. Dot
the improbability of two different and independent tornadoes, forming
and travelling together on one evening in this part of Indin, wheroa
tornade lns never been known belore, is, to say the least, very groat.

Since writing the above, I have visited the villages referred to in the
sonth of the Munshiganj sabdivision. The people say it came from the
north-west, It firat struck a village called Dohori, then Barakoer,
Banuri, Hashail, Silbaran, Majgaon, and Bagbari; a conrse altogether
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of abont sefen miles. TIts track was about east by south, and, like the
Dacea ome, it was about 200 paces broad. The evidences of rotation
were equally clear, and the rotadion was from right {o left, all the trees
on the right or advancing radius being blown eastwards, while those on
the left or retrograding radins were broken westwards,—at Barakoer
there were signs of o grent indraught from the 'ert'h, similar to that
which occurred to the east of the Philkana at Dacea. This indraught
passed over thoe house of Babu Kali Prasannn Ghosh, manager of the
Bhowal estates. The force of the tornado was very great, aud the loss
of life wonld have been much greater, if it had not selected a comparatively
open track of conntry for its course. In some of the villnges over which
it passed, it made n clean sweep of everything, leaving only the raised
platforms over which the honses had stood. The people speak of men
baving been lifted into the air and doshed down on the ground.
Twenty-one persons are ssid to bave been killed in this way in the
village of Hashail,
Dacea,”
23rd April, 1888,

The observer nt the meteorologieal observatory at Dacca having
reported that the Tornado lad passed throngh the compound of the
Telegraph Office, and this statement having nppeared in the Meteorologi-
cal Report for the week ending the 13th of Apeil, T subsequently wrote
to the officiating Meteorological Reporter ns foliows :—

* In your short notice which was published last week in the Gnzette,
you surmise that the tornado passed through the telegrapl compound, buf
you will see from theso maps that this was not so. The Telegraph Office
was well to the right of its track. The trecs blown down there were affectad
by eyelonic blasts which eireled round the real tornadoe, and at some dig-
tance fromit. Yon will see that there were several such blasts. One
went between Beighton’s honse and my own, breaking down alot of trees,
and carrying away the corner of the honse occapied by Messrs, Edwards
and Wilson. Tt was such a blast that bronght down the wall of the
lunatie asylum, which was well away fo the north of the tornade, which
was at that time crossing the river. I think that the three police bar-
racks at the Lalbagh were perhaps affected by a similar blast, only they
were much nearer the vortex than the other examples now given. Ti is
otherwise difficult to nnderstand how only those three were affected.
Some people even think that the blowing down of the asylum wall is
evidence that the vortex was somewhere there. Bul the damage near
the asylum is Erivial, and there is no sign of the track either to or from
that poiat, and T am clear that it was not near it, and that my tracing ia
practically correct.  Oun the opposite side of the river it went rather mora
inland than I bave shown.”
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VIL—Nuatural History Notes from I M.'s Tndiaen Marive Survey Steamer
¢ lnvestigator,! Commawder Avrgep Cavrvesten, R, N, D. 8. 0,
Commanding. No. 9. Furlthier Notes on the Amphipoda of Tudian
Waters—XEy G. M, Giues, AL B, F. R. C. 8., Surgeon-Naturalist lo
the Marine Survey. "

[Reoceived May Sth, 1887 ;—Rend February 1st, 1888.]

(With Plates VI—XIL)

How little the Amphipoda of the Bay of Bengal have been hitherto
worked may be jadged from the fact that every species I have as yet
examined appears to be new to seience. Indeed, with the single excep-
tion of o fresh-water species, Gammarus fuviatilis, which I met with
in a mounntain lake (the Pandar) at an elevation of 11,000 feet in the
Hindn-Kush range, and of the doobtiul case of dwmplithee indice, M.
Edw., deseribed in the present paper, I have yet to find a described
Tadian form. =

The group having been thus hitherto neglected in India, it appears
n good plan to set about the description of the species as they come fo
Linnd, move especially as, on account of their minuteness and fragility,
they are best examined in the living stale, a work which can only be
earried out on boardship,

On this account the species are described provisionally in the order
in which they come to hand, the work of arranging them systematically
being left to some fature time when snllicient material shall have been
collected. T will now proceed to describe the species met with siuce my
lasi contribotion to this Journal.

1. AXOXYX AMAURDS, n. sp., Pl VL, Fig. 1.

This form is interesting on account of its having, as far as T can
make ont, no traces whatever of eyes. It was trawled at o depih of
1300 fathoms off the Coast of Burmah in Lat. 16° 44" 45" N., Long. 95° 34
30" E.; bottom temperature 36°  Althongh this station is over 40 miles
from the nearest shore, the bottom appears to consist lnrgely of waler-
logzed drift wood, and other shore material, amongst which was & number
of the fruits of a plant which, Dr, King of the Royal Botanical Ganden,
Calentin, informs me, ave probably those of Daringtonie racemosa. The
abundant albominons material of the seed iz still comparatively fresh
and sound. Oun breaking open one of these, T found two specimens
of our species; and another seed yielded a third specimen.  All three
are females and the ege-ponches of two contained ova. The animal s,
for an amphipod, vemarkably broad in proportion fo itsedepth, the
plenra being narrow, while the coxal plates are of considerable depth.
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The legz ave short and stout and the mnn'cl1-[1:u'tS'&Hﬂuphimmlly
strong, so as to be eminently suited for digging its way into the hard
albumen of the seeds on which it feeds, It might at first sight appone
strange that an inhabitaut of so great a depth should feed on such ox-
elusively shore prodoets. From the quanfity of these seeds and other
driftage brought up in the trawl, it is, however, evident that, as long as
the tidez and currents remain as they now are, the animal enn never
be ot a less for food. That it iz really a bottom organism thero
can bo no doubt, as, apart from its eyeless condition, its limba are
ill-snited for swimming, and the driftage brought up in the teawl was
too abundant and of too varied a character to admit of any suspicion of
itz having been picked up by the trawl on its upward or downward
route.

The ‘spuu{s_-eg ean, however, have but a very limited distribntion, as
situations in which abundont and well-preserved food drifted from the
shore is to be found at such a considerable depth must be quite execep-
tional, and widely separated from each other, as they can 5::1}' be fonmd
in the neizhbonrhood of great tidal rivers, and where such enter the
sca in the neighbourhood of considerable depths.

The animal is of an nniform ivory-white thronghoat ; and the largest
specimen is about 12 mm. in length.

The head ia small and short, rounded in front and broad behind at
its junction with the thorax, where the animal very nearly attains ita
maximnm breadth,

The scoments of the fhorar are lono and Hllhmllmf, the middle
members of the series, however, slightly exceeding the others in all di-
mengions,

The first three abdawtinal segiments arve longer than any of the
thoracic and of remarkable depth, the third being the Inrirest. The
remaining three segments diminish rapidly in size, and the telson 19
gmall, conieal, and npturned,

The anfennnls is short and stout, its total length being bub one-Glth
that of the body. It consists of a peduncle of three joints, of which the
first is long and eylindrical, and the remaining two, remarkably short,
form considerably less than half of the peduncle. The flagellum eonsists
of a long conical basal joiut, forming quite half its length, and of five or
six short tapering joints of the usnal form. 'The secondary appondago
consists of two jeints, the fiesk of which, though much thinuer and oy-
lindrical, exactly cquals the firsb joint of the primary flagellum in
length, while the second joint is small'and short.

The antensn is subequal to the antennule, but of slighter huild,
Its peduncle is longer, uuu.&]ﬁr.-illg of three joints of nearly equal ]Ellgﬂl,
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which together nearly equal the peduncle of tho antenmmle with the

long fivst joint of its Hagellnm in length.

sent eannnot be distinguished.

short joints,

[ts remaining joints il pre-
The flagellum consists of six or seven

The guathites are remarkably shovt, the mapdibles being especinlly
powerful and provided with a long jointed appendage. The maxilli-
pedes ave large and pediform, and are terminated by o globular joint pro-
vided with a strong claw,

The second of the theracic eppendages is very stoutly built, and is
terminated by a powerful subehela, the dactylopodite forming a powerful
curved elaw, and the propodite having its postevior border prolonged
into a stont 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 thoraeic nppendage, in general
form, closely resembles the second, but it is slichtly longer, and very
much slighter, and differs also in the basipodite being shrengthened on
its anterior border by n sirong flat plate. The fourth and fifth thoracic
appendagzes are somewhat shorter than the two preceding, stoutly made,
and of the m':lin:n'}' mt:hn]nt.m'}' tvpe. The sixth, seventh, and eight]t
have their basipodites provided with large strengthening buttress-liko
plates; all three arve stoutly built, but, while the sixtli is the shortest,
the seventh is the longest of all the appendages. The eighth is inter-
mediate in length, but has its distal five joints shorter even than those
of the sixth, its excess of length over the latter being due entirely fo the
great sizo of the basipodite, which is nearly twice as long as that of
any ~other appendage; it has no strengthening plates on its anterior
horder, but this is more than compensated for by the immense size of
the posterior buottress.

The first three abdominal appendages ave of the nsual 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 & pair of short, subequal, styloid rami; they diminish progressively
in longth and to o less extent in thickness, the last being rather shorter
than its breadth ; all three are avmed with o series of short stout apines,

The animal differs from any of its congeners ennmerated in Spence
Bate's Catnlogue in the first joint of the flagellnm and of the appendage
of the anteunule being markedly longer than their snecessors ; in being
eyeless; and in the exceptional development of the gnathopoda, which
are much better formed even than in the elosely allied Opis, a genus to
which, if this character alone were taken into acconni, the specics might
be referred.  The distinetion, however, between Anonyx and Opis, resting
as it does on this eharacter alone, is of very doubtful genervic value, and
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1 have preferved to class the present form under dnonyx 'un nccount of
its more elosely resewbling in wost other poinis the known species of
that genus than it does the hitherto destribed species of Opis.

Sinee the date of the issue of Spence Bale's Catalogne of the Am-
phipods of the Dritish Museum (1862), o considerable number of species
have been added to dwonye and a fow to Opis, the deseriptions of all of
which ave not aceessible in Tndin.  From considerations of loeality and
depth, it iz, however, hizhly improbable that any of these corresponds to
the species now described.

Sars (Archiv Math. Natuev. (Christinnia) 1881, p. 437) has de-
seribed an eyeless species of the genus (A. typhlops) from 1710 fathoms in
tha Arvetie seas, but 1 have not been able to obtain access to the paper,
The tempernture of the water at such depths as 1300 and 1710 fathoms is
pretty constant all over the world, and deep-sea species have, as a rule,
a wide distribation, so that it is possible that our forms may be the same,
Still it appears extremely unlikely that the present species would be
able to obiain suitable feod in such regions, so that, ln.u\'isimm'[h- nt
any rate, I describe it as new in the abzemce of any evidence to the
contrary.

2. AMPELISOA LEPTA, n. sp., Pls, VIIL & IX,

This species was dredged in 107 [athoms on the cdge of the
Swateh-of-no-Ground, at the head of the Bay of Bengal. A very large
number of specimens were obtained in the wass of soft mud brought up
in the dredge, which, with the exception of a few annelide, contnined
no other living organisms. The mud contained a gquantity of broken
lamellibranchs and pteropod shells, but none of these appeared to have
been recently inhabated.

The subfamily Ampelizcades containg the single geuus-.rimpeir'sm;
Haploops wanting the character of having two pairs of simple eyes, amd
80 being very doubtfully a member of this H11|1I'mnii}". With the charac-
teristics of Ampelisca, as given by Spence Bate (Cat. Amphip. Crastacea,
p- 90), the present spocies entirely’ agrees, but it differs from the fiva
of the known species figured in that work in the slenderncss of ilig
body, and in the great length of the fifth thoracic appendage, and wanis
also the vinons colouration which appenrs more or less to charncterizo
many of the species. These points, however, are hardly suflicient to o
of generic valno.

The animal measures ahout 6 mm, in length and i3 of o fine ivory
white throughont, with the exceplion of the rings of dark brown pigment
surrounding the eyes.

The head is of moderate size, irregularly quadeate ; the portion curry-
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ing the L\}'os'nnﬂ antennules projecting forwards much beyond that
giving support to the antenne.  In length, it barvely equals the first two
thorneic seoments together, .

The two pairs of eyes are of fair size and nre placed close to ench
other on the produced npper part of the eephalon, the outer pair being
sitnated n little behind as well ns below the inner,

"'he therex consists of seven distinet segments inereasing gradoally
in length from before backwards, the last being the longest. It forms
exactly holf of the toial length of the animal. The first four coxal
plates are deep and vertical, while tho last three are narrow and much
everted, givine o fictitious appearance of breadth to this portion of the
body when seen from above.

The first of the abdominal segments is ns long as the last thoracie,
but the second and third ave considerably shorter, while the remaining
three ave very short, the fifth being not half the width of gither the
fonrth or sixth, and with difficuliy distinguisbable from the former.
The telson forme a deeply cleft, semilunar plate, which appears to be
movably artienlated to the sixth segment.

The anfennm and antenunles are long and slender, Lot uneqgual.
The anfennules, much the shorter, equal the fivst six thoracic segments
in length. The pednnele consists of a short spindle-shaped basal joint
and two slender distal articulations, of which the first is pearly four
iimes as long ns the second, which is with difliculty distinguishable
from the flagellom.  This latter consists of ten very slender articulaiions.
The anfenuse are as long ag the body less the last four abdominal segments.
The peduncle consists of five joints, of which the fivat two ave very short,
completely hidden behind the projecting anterior border of the ceplnlon.
The third joint is long and thick and the fourth and fifth very long
and slender, so that the flagellum forms much the shorter portion of the
orean,  This latter is but little longer than that of the antennule and con-
sists of 14 or 15 slender somewhat shorter articulations.

The guathiles are rather small and are more adapted for sifting and
retaining finely divided material than for biling and cuiting. The
monih is guarvded in frout by a blunt triangular plate, which appears to
be immovably connected with the antovior surfaee of the head. The
mandibles are provided with a four-jointed hirsute appendage and
with two plates, of which one has a simple cutling edge of no great
power, perfectly smooth for its posterior half, bot worn in front into
a series of irregular dentations. The second plate has o hore complex
structure. In front it is provided with two stoub conical teeth, the
more anterior being quite plain and smooth, while the posterior,
which is more slender aud pointed, las its posterior border minate-
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Iy dentated. Dehind these two teeth comes a plate i:mnm’ﬂh]y connected
with that bearing them, but placed morve®to the dorsal aspect of the
organ, and bearving six processes or stowt hairs of peenliar form.  Arising
from stont bases they at first become constricted and then expand into
o lanceclate terminal plate the borders of which arve minuntely dentated.
It is diflicult to determine what may be the funciion.of these peenline
organs, unless it be to fAuely comminute the mud from which the
aunimal sepnrates the nutritive particles on which it subsists. The
first maxille present no points of particular intevest, consisting of the
nsual paiv of hivsutely edged plates. The second maxille ave some-
what peculiar, their inner border being armed with s series of peen-
liarly formed flattened haivs shaped like small lanceolate leafleis. The
maxillipeds are four-jointed, pediform, and elawed, and are provided
with a pair of elongated Aattencd inner plates, both these and the main
portion of the organ being extremely hivsute.

The second and thivd therasic appendages ave but little modified
from the plain ambulatory type, presenting ouly a tendency to the
snbchelate plan of constroetion, the dackylus being long and smooth,
and the propodite being bub little dilated ; the only specialization for
grasping being the provision of a series of stout demfate hnirs on its
posterior border, not unlike those on the mandibles. Both iliese pairs
of appendages aro essenbially alike, but the third is considerably the
longer and is even less specialized than the second, the propodite being
barely dilated, and the dactylus, of very moderate strength. The fonrth
and fifth appendages are quitc of the unswal ambalatory bype, and
alike in gencral plan, but, while the first is tho slightest and shortest
of all the appendages cxcept the second, the fourth is the longest
and stontest, slightly exceeding the thornx in length. The sixth and
seventh are of moderate length, the sixth having its disfal avticala-
tions exceptionally stout, while those of the seventh are exceptionally
slight, both have their basipodites strengthened by anterior and pos-
terior buttress-like plates; the eighth has the basipodite very stout and
is strengthened behind only by an extremely broad plate, its breadth
being one and a half times its length. The cighth appendage is short
and its remaining articulations arve in general form like those of the
seventh,

The first three abdominal appendages are of the usual swimming
tvpe, but are more freely furnished with hairs than is usnally. the eage.
They diminish regularly in size from before backwards. The last three
are biramous and styleid, armed only with a few short spines on their
protopodites. The rami are somewhat flattened and have a bold hollow *
carve on their inner borders beset with minute denlations (Fig. 10.),
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The anifual differs from A, gedmardii, d. dngens, A. belliana, A,
limieola, and A. japonica, thesspecies figared by Spence Bate (loe. eil),
in the great length of the fifth jghoracic appendage; from A, pelagica
in the antennwe being shorter, in its colour being white instead of pile
yellow, and in presenting no blotehes of red pipment on the cephalon ;
from A. :'?ldc'l'm!r'y-rill la in the oycoa im[ng I.'l.!l.‘gt?l.‘. and the appor and
lower paivs equally distinet, in none of the segments being carvinate; in
colonr, aud in size; from A. fenwicornis, A. lieviguata, and 4. carinata
in wanking the postorior dorsal carinn.

Axarony.—The visoal organs of Ampelisca are arranged in a manner
somewhat esceptional amongst the Amphipeds. Being anxious to
examing the minute stroctore of these and to make oul wheller both
pairs of eyes were alike or of diffevent structure, T made several sots
of serial sections in the vavions axes of the animal. Prom an examina-
tion of these, the following points were made out, which, withont pre-
tending to be a complete account of the minnte anatomy of the animal,
it may be well to record.

Organs of Vision—The two paivs of eyes are identical in strueture,
but quite distinet from each other, and belong to o high type of the
simple invericbrate eye. The portion of the chitinous coat of the head
which forms the * cornea " is but slightly more convex than the general
curve of the part, Imbedded in this is a vefractile body of a slightly
finttened spherical form, consisting of a delicate sae conbaining a strue-
tureless gelatinous materinl.

The sac is quite distinet from the eavity in which it is contained,
and is eapable of dislocation from its hollow bed. In sections where this
has Imppcnml the contained matorinl may be seon oozing from the
shranken sac, and forming a drop very similar in appearance to the myelin
drops thatform in the course of a mednllated vertebrate nerve. The
lens, thus formed, rests on a conecave surface Formed of the epidermic
layer of the head, which here consista of soft rounded cells, granular
and easily stained in spivit specimens, buk doubiless quite transparent in
life. Surrounding the lons, and forming a sort of iris, 13 o ving of these
epithelial cells, deeply impregnated with a deep brown pignment.

Behind this epithelial layer comes the retina. This consists of
three distinet layers. Tmmediately beneath the epithelial layer is a
layer of eylindrical bodies, nucleated and deeply pigmented, and con-
tinnous with the bases of these (so that cach appears to have its con-
tinnation in the next layer) is a layer of tapering rods, which divide at
their deeper extremity into two or move slender fbres. Between these

+ two layers there is doubiless an organic econnection, cach eylinder

fitting accurately on to ils corresponding rod, bub that lhe continuiby is
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uot absolete is evideneed by the existence of o distinet line free from gra-
nules at iheir point of junction, and by the circumstance that rough
handling has o tendency to separate tho layers at this point.  The rvods,
like the eylinders, are nuclaated, the nuelei lying not all in the sene plana,
but exhibiting a tendency to alternation., These vods contain bab few
graunles and, as already mentioned, divide below into a number of fibres,
cach of which is continuous with a eoll of the third and lnst lnyer. This
last layer consists of spindle-shaped cells strongly granular and dis-
tinctly wucleated. They arve prolonged ab their superficial extremitics
into fbres, which ave conbinuous with the branches of the rods of the
second layer, and their decp extremities split up into o number of fine
fibres, which ean, in favomable cases, be made out to inosculate with
5 issuing from the ganglionic mass sapplying the eye.

With such refractile arvangements, the outer survface being bui
little carved, the entive work of refrnction must be performed by the
lenticular bag of hichly refringent fluid, and the rays, passing throogh
the transparent epidermic layer, must be bronght to o “focus on the
deeply pigmented snberior extremities of the front layer of rods of the
retina.  The lens is probably & modified enticular structure. It must
be acknowledged that so specialized o structure as this is of a higher
type than the very ill-developed compound eyes which are commonly
met with amongst the Gammnarido,

Nervons Systent.—The ventral nerve cord is large and well deve-
loped. In the thoracic region, the paived ganglin are placed so close to
cach other as to nearly blend, the transverse commissures prosenting
gearce any constriction. In the abdominal region these commissures
are somewhat longer. The longitndinal commissnres between the seeond
thoracie and the maxillipedal ganglia are longer than vsual and diverge
outwards, the latter pair being placed fully the width of L!m'msﬂ]ﬂm_r_p::ﬁ
apart, From these spring the long commissures of the msophareal collar,
which in front join with two long, cord-like chains of eells which lia on
each side below the anterior prolongation of the peculiar gizzard to be
deseribed [Je]_uw. This ganglionic cord, enrving upwards, blends with
the main mass of the snpra-msophageal ganglion, which fills up nearly
the entire space of the head between the gizzard and its anterior
wall. From the periphery of this mass project eight rounded processes,
the centres of the two pairs of eyes and of the two paivs ef antennme res-
pectively. Those of the eyes lie almost in contact with the bases of the
retinal spindle cells and distingt fibeous eonnections can be made out
between them and the retina.  From the long cord-like horms that vun
back from the main brain mass to the cesophageal commissore, branches
may be traced to the gnathites nml. to the green-gland. Each of the great

30
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ganglion III;I.F-H}S, the vonliml panclin inelnded, is surronnded more or less
completely by o layer of small vonnd eells that have all the histolomicnl
charactevistics of leucoeyies. From an examinntion of certain licnres
illusteative of cureent rvescarches in the group, I am inelined to think
that these have been, in some cases, mistaken for norvous clements il
deseribed as portions of the ganglion system.  They are, however, simple
granular rounded cells with small indistinet noelei, both cell snbstanca
and nuclei  greedily absorbing all dye stalfs. These cells are quite
without tails or other protoplasmic connections, and appear to be packed
in the intercellular lymph tissues surrounding the ganglia rather than
embedded in any iolercellular material. They are cortainly mesoblos-
tic and probably ave plasmic cells whose function it is to subserve the
apid nutritive changes going on within the ganglionic system.

Muscular System.—This, in oue species, is but feebly developed, the
sections conbrasting strongly with those of species of more active habits,
such as inhabit the surlace. In the head a number of radially placed
bands suspend the gizeard, those in the middle line above being the
most strongly marked, A stronp band rans between the nnterior park
of the under surface of the gizzard obliquely downwards and backwards
to the antero-infevior coruer of the * sifting " stomneh. The body mus-
cles are especially feeble, the best developed beine the great extensors of
the segments, which attain a development somewhat superior to the'
other body muscles, The great oblignely vertieal bands which take L
g0 large a share of the segmental space in most crustaceaus are searcely
developed at all in the thoracic segments and but fecbly so for evon the
first, three obdominal serments, which usnally have thess muscles of
immense size for keeping up the constant vibrations of the three anterior
abdominal appendages. Living, however, as this species does, imbedded
in tolerably thick mud, it can have bubt fow opportanities for putting
this movement in aetion, the want of o free current through iis branchinl
plates being met in another way. The museles of the thoracic appens
dages and of the last three abdominal appendages arve correspondingly
wealk, the greater parvt of the space within the articalations being taken
up with aggregations of plasmic cells like those already deseribed
s surronnding the ganglionie centres,

Digestive System.—The gonthites, already deseribed, work beneath
a vanlted space formed by the sternn of the cephalic and maxillipedal
segments.  rom the middle of this vanlt a funnel-shaped phavyux leads
into a very narrow wsophagus of some length, which opens into a large
svity which appears to funetion nsa gizzard. This cavity is nearly
rounded in transverse section, but slightly flattened from above down-
wards, especiully behind, the wideh of the lumen being about one quarter
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the depth of the head and more ihan a third of its breadth. * In longth, it
considerably exceeds half the length of the head, the csophagus opening
into it rather in front of the middle of #s length. Tt is lined through-
out with chitine, and presents sundry toothed plates and hairs which
subserve the trituration of food. OFf these plates and hairvs, the follow-
ing are the most reminrkable : from the anterior wall of the cavity,
on cither side of the middle line, projects a strong ilattenced plate
somewhat narrowed at ils origin from the wall of the eavily and
expanded at its border, which Iatter is armed with n double row of
strong teeth, very like those on the triturating plate of the man-
dible; the upper ranks of these teeth arve short, strong, and some-
what lanceolate in form, while the lower mnks ave longer, thinner,
and of more uniform thickness, and interdigitate with a series of
similar long weak tecth placed on a scecond pair of plates situated on the
anterior portion of the wentinl wall of the ovgan (Plate 1L, fig. 3.).
Lastly, the middle part of the dorvsal wall of the ovgan iz densely
elothed with long thin flexible hairs. From the vicinity of the posterior
end of the wentral wall, rather neaver the posterior end of the organ
than to the point of entry of the ccsophagus, o funnel-shaped depression
lends to a very short channel, which admits the food to a second ehitin-
lined eavity, which I have already alluded to ns the * sifting stomach.”
Seen in transverse section this lalter cavity has a cordate ontline; a
gtrong chitinons videe, with o very broad base, projecting upwards into
ita Inmen from its ventral wall, and reaching npwards nearly to the
level of the dorsal wall of the organ, thus dividing the greater part of
the length of the eavity into two nearly distinet spaces. In front and
behind, this I'J'L];_pu: sinks down l‘i‘l.]rii“_‘l.' to the level of the ventrml wall of
the r~|L'|."LL:r', Ench of the two main spaces into which the visens is thus
cnt off 18 further sobdivided by & very delieate chitinons 1"-].111.} which
projects upwnrds and inwards nearly 0s high as the main median videe
These plates, the medisn vidge, and the walls of the visens are alike
clothed with elosely sot, ghort, and stilf, but very fine, hairs, so that the

entive organ must form o most efficiont sicve by whicluall particles that
have nob beon sulliciently comminuted in the gizeag® nve kept from
enteving the mid-gut.  The * sifting stomach ™ offhs behind by s
cotstricted channel into the mid-gut,  The mid-gut 8 of considerable
dimensions, aml 14 |11'|'r1't‘ii_1.' plrpicht amd of wenrly nniform dinmeter
thromehont, it opens by o narvow nons oo the under sarface of the
gixth shdominnl m':,[llh'l“ close fo the telson.  In its anterior l\rﬂ't{n" the
endothelinl cont i two eolls in thiokness and the mesollnst e Iﬂ:,'ur
nf ||1'r|'|'|L|i|r|1' |II!II"I|.|I|.""\I‘-. In ”H' 1ii1l'll'l' }1I1l'| of the {‘t'“]:l!. 1||_1'|.'|.'|;-||.'|;-|r-1
the endothelinvm s reduced to o siogle row of cells and the meso-
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blaslic lsl_\'l.'l"i:-x so thin as te be searcely perceptible. Tt 18 a simple
vounded channel withoub foldings or complications of any sork.  The
large size of the eanal is no doubt connected with the bulky natuve
of the food in proportion to its contained wotriment, Tn all but one
of the specimens eub the intestinal canal was full and iis eontents
Himinlj‘ mud, cxactly similay to that t*li]l;.;lug to the ontside of the
animal, which appears to live by swallowing the mud without any parti-
cular selection, trusting to the elaborate arrangements of ils digestive
apparatus to separate and untilize any parlicles that may posscss a nutri-
tive value.

frlandular 8ystem,—This in our species possessos but a fecble deve-
lopment. Situated below the main mass of the supra-mesophageal gangelion
15 the green gland, consisting of a mass of somewhat elongated cells en-
closed 1n a distinel capsule. The situation of its duct eould not be made
out. The liver lies behind the gizeard and immediately underneath the
anterior end of the dorsal 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 plandular cells ean also be made ont within the
basipodites of certain of the thoracic appendages, notably of the fifih,
but the position of their duets could not be discovered with certainty,
although I am inclined to think that the opening is in the propodite,
near its articnlation with the dactylopodite,

Vaseular Systemt.—The dorsal vessel is o tube of considerable size
ocenpying the greater part of the space between the preat extensor
muscles of the segments above and the intestinal canal below: and is
slighyly constricted at the points of junction of segments. Of larae
size in the thoracie region, it tapers off, in front and behind, and
is lost. Beyond the constrictions, already mentioned, no signs of valves
could be niade out. It nppears to open by minute, oblique slits into the
general lymph spaces surrounding it In hislological siructure it con-
gists of an inver layer of flat, polygonal epithelioid eells, covered by a
layer of flattened nucleated Gbres dizposed in a regular spiral round the
tube, the osi 1wles {_-Dmnm:ui:.-:iiiug with the lj'mpll. space connis-.liug of
interstices between the thus obliquely placed fibres (PL IIL, Fig. 8),
The general body cavity is divided into lateral halves by a delicate
vertical septum connecting the dorsal vesscl with the body wall above
and with the intestinal canal below, and each half is further subdivided
by a liorizontal septam ranning from plenron to plenron abiove the genera-
ﬁ:vc g!:lml fubes to the side of the intestine:

Organs of Respivation.—The branchim of our species attain an ex-
coptional degree of complexity, There are five pairs, which are at-
tached to the coxopodite of each of the thoracic appendages except the
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firat and last. Fach gill plate consists of a flattoned lamina® of consider-
able length,tho longest being nearly as long as twice the depth of the body.
From each fage of this primary lamion, spring secondary Inminae ar-
ranged in regnlar allernation on either side to the number of 20 or 30
i, the depth

est being quife half the length of an average thoraeic segment.

on each face. These secondary lnmine ave of cousilernble ar
of the lar
Gills of so complieated a strueture as this ave rare amongst the Amphi-

;r-ul.t, and  their presence in onr species 18 mo doubt connected with its
mode of life. Burrowing as it does in thick mud, its anterior abdominal
appendares cannot be kept in the usnal rapid vibration which in most
species maintaing a free current of water through the subthoracic
hollow. Such a corrent being unobtainable, the difliculty is met by the

great inerease of ave
structure already described.

Urgans af Reproduction.—Although a very large number of speci-
mens was obiained, all appear to belong fo the female sex, all presenting

tble gill surface secured by the complex branchial

the same external characteristics, and all the specimens that were dis-
sected having the same form of generative gland. Apparently the
animals were nob breeding at the time of the haul, as, although the
ovaries of most of those sectionized contained young ova, none ecarried
erzs beneath the thorax. The ovaries consist of a simple tube bent on
itself and ocenpying nearly the entive length of the thorax, so that a
typical section exhibits four tubes cub across and disposed in o semicircle
below the alimentary canal ; of these the onter pair appear to be the
glandular and the inner, the duct portions of the oreans. Such ova as
were met with in this Iatter portion of the tube were enveloped in a
voluminous ovoid coating of albuminons material. The flexure of the
ovarian tube takes place at the anterior end of the thorax, so that its
blind commencement is in the most posterior portion of the ferion. In
one series of sections, the organ presents a suspicious resemblance to
fi .-.pn-:-ru-pl'l::-dIlciu._-_;\- g!:l.l]lj1 in other respects dif['n:.u‘[ug in no way From the
usnal type, while no ova could be made out in any portion of the series
of seclions, It may be that ithis is a male specimen, but, if this be
the ease, the organs of both sexes closely resemble cach other, even
{o the detail of the double tube beut on itself,

3. MiCcrRODEUTOPUS MEGNE, n, sp., PL. VIL, Figs, 1—4,
The species described below was taken in the surface net in the
turbid water (nbont G fathoms) of the Megna Shonls.
The animal, which is 4% mm. long, is of a dirty whita eolour,
and the intestinal canul often shews through the body as a greenish
sireak,
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The et is small and somewhat exenvated below, the antonnm
originating a good deal behind the anteununles. There is no rostrom,
and the single small black rouyded eye is placed on a prominent anglo
gitnated between the antennules and antennne,

The thoraz formes o little more than half of the entive body lengtlh,
and is long and slender, the segments (saving thd first, which is ghorter)
Leing subequal. The coxal plates are small and warrow, the anterior
ones being so short as not to overlap in all positions of the animal ; that
of the thivd is the deepest, while the lnst three are extremely narrow.

The abdomwen is small and, like the thorax, narrow, its first three seg-
ments being aboub the same size and depth as the immediately preceding
thoracic segments with their coxme. The last three segments are small
and nearly eylindrical, and the short felson is armed above with a pair
of pecaliar conical protubernnces bearing a single strong bristle. The
last three segments also have their posterior borders furnished, in the
middle line, with a few short stiff hairs.

The antennules and antenne are stout, approaching the pediform, espe-
cinlly in the ease of the latter. They arve subequal in length, the anten-
nules being o little the longer, equalling the length of the thorax less iis
lnst segment. The peduncle of the antennnles forms nearly two-thivds of
the entire length of the organs and is very sbont. It consists of three joints,
of which the first is the stoutest, bub is intermediate in length between the
two remaining joiuts, the second joink being much the longest and form-
ing mearly half the peduncle, while the last joint is the shortest and
slenderest. All three joints are moderately hirsute, especinlly along
their inferior borders. The appendage of the antennule is uui-articulate,
and 50 small as to |:BFVU!'}’ r:!l."-ﬂy overlooked, indeed, it is of so delicate o
character that it will be found to be wanting in a large proportion of
ﬂpuuimﬂm}.‘ The Elrlg(,'"llnl. proper is very slender and consists of 10 to 14
short articali armed with extremely shork hairs,

The peduncle of the antenne is both absolutely and relatively much
longer and stonter than that of the antennules. Tt is flive-jointed, the first
two joints being short, but very stoub, the last two very long and sub-
equal to each other and to the long middle joint of the peduncle of the
antennule, and the third joint about half the length of the two distal
pieces. All its joints are moderately hirsnte especially on the infevior
borders, and the last joint is additionally armed on the sides with
a number of stout tooth-like spines. The flagellum is very short,
forming not a gquarier of the entire length of the organs, and consists of
10 or 12 very short, feebly armed articuli.

The guathites anid the digestive apparatus generally present a slrong
genernl resemblanee to those of dwpelisca lepta, alrendy described, The
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mandibles ave of even more comples structure, their '!““i"ET and tritura-
ting plates being alike doubled. Hach pair of plates is immovably con-
necied together, the two cutiers having Sillllllll' toothless chisel edges
and closely resembling each other in general form, while the triturating
plates are very peeunljar, the more superficial plate being smaller than
the deeper and avmed with short, stout, conical teeth, the most antorior
being blunt and considerably longer than the rest, and the deeper Lritn-
rating plates even more complex. Most anteriorly comes a vertically
arranged row of three stout, blantly conical teeth placed, it will be ob-
sorved, at vight angles to the main vow of triturating processes.  Delind
this row comes a peculine stout tooth with a trenchant bifid apex, and,
behind this again, o sumber of long stout spines of no great sbrength,
The mandibular appendage iz of exeeptionally great proportional size,
being absolutely considerably longer than the pediform ramus of the
muxilliped, and may often be made out projecling forwavds between
the roots of the antennales and antenvm. The palp has four joints,
of which the first is very short, while the remaining three are subegnal
and long. The last joint ends in o dense brush of long thin hairs, but
the remainder of the organ is nearly smoath,

The digestive organs, as far as they were examined, closely resemble
those of Adwmpelisea lepta, the chitinous stomach being subdivided into two
cavities, and elosely resembling that of Ampelisca in the arrangement of
ks armature. There is the same pair of stvongly armed plates at the
anterior extremity of the organ, and it is farther 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 eases, in the present specics; and lancet-headed spines
in both situations in Ampelisca. The “sifting” stomach appears to be
of identical eonstroction in both species.

The second and third thoracic appendages, ov guathopoda, present
considerable sexual differences. In the male, the 1st gnathopod, though
of but medinm length, is immensely stout, being nearly as thick as the
body of the animal. It is furnished with a well-developed and very
powerful donble subeheln, the dactylus, which is strong and o little vari-
cose, but otherwise unarmed, being opposible io the nearly quadmngular,
very short, and hirsute propodite and the latter again to the prolonged
postero-inferior angle of the immensely dilated earpopodite. 'The
articulation between this latter and the meropodite is very obligue,
being placed much more on the anterior than on the infarior aspect of the
articulos. The remaining joints, though very short, present nothing
remarkable. The second gnathopod in the male is short, slender, and
imperfectly subchelate, the dactylus being barely opposible to the dilated,
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but not ]:mnmgml, propodite. As in its predecessor, the articulation
between the earpus and morns is extromely oblique.

In the female, the gnathdwods nre both much smaller, the fivst,
though larger, being not disproportionately so to the second. The
subohelw of both pairs are single and very pudimentary, that of the
fivst being barely opposible and the grip secnred ounly by a fow weak
spines on the propodite, while the seeond pair differ but little from an
ordinary ambulatory appendage. The earpo-meropodital articulation
of the first is obligue, but in the second guathopod it is of the ordinary
Ly pe.

In‘the young male, the st guathopoda are comparatively small, but
can still be distingnished from those of the female by the presenee of
the distally prolonged spine of the propodile.

The 4th and Sth thoracic appendages have vather long and faleiform
dactylopodites, but are otherwise of the nsnal ambulatory type ; the fifth
is the longer of the two, being as long as the last four thoracic segments
and suhequﬂ to the sixth 1]:]);‘_]1(1115_”&. while the fourth, which is 5|_|_|],;_|;l-|_|_ al
io the third, is at least one-fifth shorter. The sixth, soventh, and eighih
thoracic appendages resemble cach other in general form, but increase
in dimensions, especially in length, from before backwards, the incrense
being mainly in the great pmpm-l:[u:lnLe length of their distal weticuli,
the length of their basi- and ischiopodites diffeving in much smaller pro-
portion, so that, while the sixth does not exceed the Gth in length, the
seventh appendage is as long as the entive thorax, and the eighth longer
than the seventh by the length of the animal's head. Their basipodites
are guuch compressed, but not distinetly buttressed.

The first threq abdominal appendages are lavge and powerful and
well armed with hairs, and the last three, short and cylindrical with
styloid raii, both protopodites and rami being armed with a number of
short stout spines. When extended, they all three roach abon the same
level and their rami are subequal, the protopodite of the last pair being
extremely short.

The animal was found in considerable numbers to all appearaneg
swimming freely in the waler; there was, however, nbundant drift wood
which may have served as its hiding place, aud the litile creatures when
uuder observation showed a very strong tendeney to take advantage of
such opportunities of concenlment.

It is possible that those taken had been washed from their hold by
the strength of the current, which often reaches a speed of 4} knots on
the Megna Flats. Still, T eannot say that I actually detected a specimen

burrowing a shelter for itsell in any case that came under my obser-
vialion,
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The posterior appendages ave, howover, admirably ml:qu'lcml for eling-
ing to auy chanee protection that might be met with.

The male iz provided with five*pairs of simple branchial lemine
attached to eich thorneic appendage between the third and seventh in-
elusive. In the female, the gravid ege pouch renders it difficult to make
out the exact nomber of these lamine, but I am inclined to think that
it 1§ the same as in the male.

Our species differs from 3L gryllotalpa in the muoeh greater propor-
tionate size of the Bth thormeie appendage; from AL websterii in the
larger size of the seventh appendage and in the body of the labter being
much stouter; from M. anomalus and M. fenuis in the appendage of
the superior antennn being uni- instead of mulii-articulate ; from A,
versiculatus in the posicrior thoracie appendages being longer in that
specics, and in the peculiar form of the anterior thoracie appendagres of
gersiculalus ; from M. lougipes in the antennules and antennwe being
subequal in onr species, while in the former the antennule is much
longer than the antenna; from AL macronys in the three posterior ser-
ments of the pleon being armed with spines; from M. grandinanms
in the antennules and anteunwe being nearly of equal length and in the
Form of the last pair of abdominal appendages, which in our species have
the peduncle moch shorter than, instead of subequil to, the rami; from
A, australis, M. tenwipes, and I, chelifer, in the flagellum of the
antennnles being shorter instend of longer than the peduncle ; and from
M. morloni in this same point (which appears to charmeterize all the
Aunstralinn members of fhe genns), and in the form of the first gnnthopod
of the male; M. maculatus (Thompson, Am. N. 4, (5), IV, p. 83, from
Dunedin, New Zealand), agrvees with the other Agsiralasian forms in
possessing o very long anftennule, the appendage of which iz multi-
articulate, and differs further from our species in the comparalive short-
ness of the Tth thoracie appendage.

4. Mox0CULODES MEGAPLEOW, n, sp., Pl VII,, Fig. 12

This speeies was faken nb the surface in the drift net in rather tor-.
bid water on the banks off Chittapong,

Ounly a single (probably male) specimen was obtained, so
that T am unable to forpish any debnils ns to its more minnte
anatomy. The animal is 32 mm, long, of a dirty white colonr,
and the intestinal canal shews through the carapace as a greenish
streak.

The head is very small, and is produced in front into a peculiar,
down-turned hooked rostrnm, very minutely servated along its posterior
border. The anterior balf of the upper surface, aud a porlion of the

b |
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sides, nre m-:u]nim[ Ly the eyes, which blend inthe middle line so os io
appear to be o single organ,

The thoraw issmall, formimyr only o third of the whola body length.
The segments inercase gradually in length from before backwards, tho
last being nearly double the length of the first, gnd ave of very modernto
depth. The eoxal plates, however, are very deep, nearly equalling, as
u genernl rule, the depth of their corvesponding segments. The last
coxal plate is the only mavked 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 abdomen is very large, forming move than half of the tolal body
length, the first three segments alone excecding the thovax in lenglh,
while the remaining three are ns long as the first fonr thoraeic segments.
The first three segments ave of great depth, while the last three are
rather nareow. Lhe felson is simple and laminar,

The antennnle is slightly longer than the thorax. It is moderately
hirsute, the distinetion between peduncle and Hagellom is very ill-
warked, the first joint alone of the former markedly exceeding the suc-
cecding articulations in size, The Hagellum consists of 10 or 12 short
joints.

The aufennee are shightly longer, exceeding the antennules by the
length of nn average thoragic segment.  The peduncle forms o good deal
less than half its length, is moderately hirsnte, and consists of five
joints, of which the first three are very short and the last two long and
stouter than any part of the peduncle of the antgunomle. The fagellum
is very smooth, its haivs being extremely fine and short, and consists of
abont forty very short joints, the lines between the compouent articuli
being very indistinct,

With the exception of the mazilliped, which is small, hirsnte, and
elawed, nothing eould be mnade ont of the guathites, which are very small
and almost completely hidden by the sides of the head.

Tho sceond and third thoracie appendages arve long and slender, the
third being a little the longer and stouter, nearly equalling the com-
bined head and thorax in lengih. They elosely vesemble ench other
and  shew well the peculinr form chavacteristic of the genus in
having the postero-inferior angle of the carpopodite prolonged into
a spine opposible to the propodite and long enough to meet the
doctylopodite.  This spine in ihe second thoracic appendage pro-
jeets n little behind  the propodite, while in the third the pro-
podite slightly exceeds the spine. The fonrth and fifth are the
shortest of the thoracic appendages; they are subequal and modevately
lout, aud elusely resemble each othicr, bolli being very hirsute and termi-

e
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nated by a brush of lairs so dense as to hide their dm"rg,']np.rutifuﬂ, whieh,
if present, must be very small.  The sixth and sevenith ave stout, and alike
in general form, having their mevopodives considerably expanded. Thaey
aro articalated quite to the edge of the coxm and their basipedites,
though strong, ave without buttress plates.  The seventh is conziderably
the longer, the sixth being only ns long as the head and the first four
thoraecie serments, while the seventh is as long as the head and thorax
gave its last segment.  The cighth is unfortnnately partially wanting on
both sides in my one specimen, but is cvidently much the largest and
longest of the appendages, the basi-, ischio-, and meropodites, which re-
miin, being very considerably laroer than those of any other appendage;
the basipodite is strengthened by bublress-like plates both in front and
bebind.

The first three abdominal appeadages ave of the nsual type, but are
exceptionally lmwer]'u], The last three nre rather long and thin, the
fonvth being longest, and the sixth the shortest, the fifth, however, pro-
jecting rather beyond the other two, when all three are extended. They
are almost withont hairs or spines, sach as ave present being very fine
and short, and have their protopodites eylindrical and their rami, of
which each haz a ]'mi:', of styleid form,

Our species differs from M. carinafus in wanting the dorsal kecls
and in both gnathopoda being of typical form ; from M. stimpsonii in
the mach larger proportional size of the abdomen ; and from M. deiiissus
in the Iazt two coxm hc:ing of fair size, cortainly not very small, in the
eves being black and not vermillion-coloured, and in the greater size of
ihe abdomen, 3

CoNeHOLESTES, men. nov,

The following species is o most singnlar one in its habita. Ti 1,,:{,:,,.,2-9
certainly to the subfamily Coroplifides of the family Coraphiidie, but 1 can
findd no genns, either in Spence Bate's Catalopuo of the British Musenm
_,ﬂ,,]||p]|i1;mla, or amongst the numorons new genera that hove been cstnl-
lished in the family since the date of that publication, that, by any mo-
derate extension, can be made to include so peculiar a species, al-
though it certainly approaches most nearly to Corophinm.

It was obiained by dredging in 7 fathoms, on g gandy ]].u.l,tum? off
the * Scven Pagodas,” on the Madras Const.  Aniongst the cotel werp o
wumber of specimens of Denlalinm laclenim, some living, a fow empiy,
and more containing a small pagnres,  On examining the lalicr, T was
surprised to find that two specimens weree inhabited by a tubicolons
amplipod which had made itsthome in the shell, huing it with o mix-
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ture of silken seoretion with fine enndy particles; this inner tnbe being
quite distinet and coherent when separated from the shell by dissolving
the latter in dilote hydrochlorie acid.

Thongh quite lively, it was evident that the animal must be gnite
confined to the bottom, as it wns evidently incapgble of lifting its heavy
house, but erawled about the bottom of the jar by means of its powerful
antenng,  Of the two speeimens, one was a female, and it is notico-
nble that the egrs she earried were enclosed in no proper esg-pouch,
but were retained under the thorax only by nareow platea fringed with
long hairs, which, thongh of equnal morphological value, differ markedly
from the nsnal broad plates.

So far as I am aware, the circnmsfance of an amphipod making uso
ef o deseried shell as o tabe hias not been previouvsly observed, and I
have based the proposed generic name on this circumstance,

Animal long and slender, with the abdomen ecompesed of six
distinck but very small segments; antennule moderately lnrge, flagel-
late, but withont appendaee; antenne very large and pediform inser-
ted barely behind the anlennules ; drd thoracie appendage with a well-
developed subehela considerably lavger than the weakly subehelw of
2od thoracic appendage; Tth and Sth thomeie appendages short, with
ilie enrpopodital artienlation pecaliarly modified, the joint being placed
obliquely on the antervior and outer face of the articulus, and the distal
end of the carpopoedite rounded, and covered with short closely sob
reenrved hooklets ; 8th thoracic appendnge ambulatory ; 4ili abdominal
appendage biramous, Gth blunt, rounded, without rami, nearly hidden )
benetth the squamons telson. '

5. « CoxCHOLESTER bE RTALI, 1, 8p,y PL VI, Figs. 7—11.

The fead, seen laterally, forms a trunented pyramid with the base
forwards, the small eve being situnted on a small angulay process be-
iween the antennnle and aniennn, bok no marked recess is formed fop
the reception of the latter appendage. The carappee projects forwards
a httle in the middle line between the antenno in the form of two pro-
cesses, forming a sort of bifid restrum,

The thorae is very large, being a little more than twice as long ng
the combined head and nbdomen. The length of the segments ig
somewhat frregular, the first being the shortest, the 2nd, 5th, and
Gth subequal and longest, and the remaining segmonts of inter-
medinte length. The first segment has the additional peculinrity of
being prolonged inta a sort of rostram, armed with n tuft of hairs,
which overlaps the back of the head. "The coxal plates are small,
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and guite distivet from eaecl other, the fivat fonr fm-ruing eonieal
processes dirceted obliguely forwards and downwards from their cor-
responding pleara, and the hinder thres being longer, but very nareow,
plates,

The first three abdominal seqments ave snbequal, nearly eylindrical,
and are & little shorter than the first thoreie serment; the last three
are very diminutive, and the felson short, squamouns, and semilunar,

The antennule is stont, less than half as long as the body. Iis pe-
doncle forms three-fourths of the length of the organ, and consists of
three joints, subequal in length, but diminishing progressively in stont-
ness, and the flagellum consists of five stout longish acticuli. Both
pedunele and flagellam ave armed with a lnvge number of long stiff hairs,
and the flagellam is, in addition, provided below with n series of floxilila
flattened haivs gunite different from the others, The antenna is pedi-
form and much the largest of all the appendages, being very stout and
nearly as long as Ehe entive thorax. Almost the entire length of the
organ is formed by the peduncle, the flagellum being represented Ly o
single short, stont Joint terminnted by a pair of sivong claws. The
first and last pedunculary articuli arve subegual antd eather short, the
second n little longer than these, and the third and fonrth subequal
and very long, forming together two-thirds of the length of the organ,
which is profusely armed with long, stiff hairs.

The guatkifes, as far ag they eould be examined, present no points
of peculiar interest, the mandibles being of simple form and palpate,
and the maxillipeds small and ungnicalate,

The first of the gnathopods is but feebly snbehelate, no palm being
developed to the propodite ; such grasping power ag it may have being
furnished by a number of fine serrations on the dactylopodite and some
stiltish bairs on thie protopodite. The appendage is ns long as the pedun-
cle of the superior antennwm ; the second gnathopod, thongh but little
longer, is much stouter and has the protopodite much dilated, the palm,
though vather oblique, being strongly armed with three formidable
teeth, and the dactylopodite being strongly serrated. The daetylopodite
also presents the following additional peenlinvitics: first, it is armed
in its auterior border with one or two lairs, n most exceptional ciream-
stance, and, sceondly, it is really trifid when seen from above, as, from a
point about half way along iis length, a powerful secondary tooth pro-
jucts obliquely on either side; these latter being but little exceeded
Ly the main central tooth either in length or stoniness. Asin the lst
gathapod, the carpo-propodital articulation is rather obligne.

The next two fhoracic appendages (4th and 5th) are short, being
only as loug as the two first joinis of the pedoneles of the anten.
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nules, '.'L‘I'm_w.":‘i'ru mninly remarkable for the stoutness of their articali
and the length and steaightuess of their dactylopodites, The Gth
and Tth thornecic appendages oe of wvery peenline stroctuve, and
have nl|'u:ui:,' been shovtly desevibed in the goneric dingnosis. They
are similar in general form, but the Gth is somewhat the larger, its
excess of length 'I:u;:iu;__; grained Ju.'liu]_!,' in the basipodite. Each ..E:u'pq._
pedite forms a stout cylinder, armed at its poink with o short, stout
spine, andd densely elothed at its apex and outer aspeet with short stoub
recarved hooks. The propodite is arifeulated 4 little below the
middle of the onter and anterior aspeet of the carpopodite, and the
dactylopodite forms o small, but muel enrved hook. The 8th thoraeie
appendage differs considerably from any of the other appendages, and
is more of the normal type. Subequal to the sccond gunathopod
in length, it is the slenderest of all the appendages, the basipodite
alone being of any size, and even this considerably tapered distally.
All the thoracic appendages ave somewhat hivsute.

The first three abdoninal appendoges, thongh of the usunl type,
are very small and much broader than long. The fourth is the Jarg-
est of them all, its peduncle being stout and armed with a few stout
spines, and ifs rami, which are equally stont, abont half the lenglh
of the pednnele and armed with o number of stiff slightly curved
gpines. The articulations of the rami of this appendage with iis
peduncle are strong and of hinge type; and watching the animal
whilealive, I was impressed with the idea that the organ conld b, and
probably is, employed by the animal as a forceps for holding on to its
housg.  Of the fifih abdominal appendage I have been unable to obtain
a satisfactory view. It is small and its peduncle is very short, though of
considerible breadth, The ramus appears Lo be single and rounded,
and has it® end beset with recnrved hooks, similar to those on the car-
popodites of the Gth and Tth thoracic appendages. The last abidominal
appendage is short and blant and bas no vamus, its end being armod
with o few spines, some of which show a tendency to hooking.

6. Amrmitoog INoics, M.-Edw.,, PL X., Figs. 1—7.

This very benntifolly ornamented species was obtained in the diift
neb, in the middle of the Bay of Bengal, on a VOyaTe from G]LlLL:ignng Lo
Madms,  Althongh so far from land, there wos a eerinin nmount of
flotsom and jelsom to be met with on the surface, and 1t was in the in-
terstices of such [lil'l:.‘t':i that the little animal had its home, It balds no
regnlar tube, bul constrnets an ircegulor sorb of shelter for itself hy
glueing together tiny morsels of driltage, ckeing out ils materinls;
frow the appearance of some of the irregular masses resulling From its
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architeetnral cefforts, T am inclined to believe, with pellets :'f its own ex-
creta, a3 observed in eertain kindved species by F. S Smith (Nalwre,
1880, p. 583).  To this queer home it elBars most tenacionsly, and T shonld
certainly have overlooked it altogether had not my assistant, in lifting
soma of the movsels of débris, with the view of eloaning the catch, neei-
dentally demolished 8 homestead and evieted one of the tenantry ; when
a eloser exawination vesulied in the discovery of a considerable number
of speeimens.

The animal is about 5 mm. long, and is very beantifully eclonred.
The gronnd colour is a rich deep purple, fading to nearly a burnt-sienna
tint townrds the dorsal line, the coxal plates being darkest nnd free from
paler markings. The whole of the hend and thorax is mottled with
patches of the brightest golden yellow, which forms o broad, but
somewhat irvegular, band along the middle of the back, andis Further
disposed in irreguolar patches over the plenra of the somites. The basi-
podites of the thoracie appendages are of the deepest purple, but on
their distal articuli the colonr fades to a paler shade of the same tint.

The head has an irregularly pentagonal ontline, its antevior bor-
der being peculinrly vertical and sbraight, and without any rostrum.
It nearly equals in length the first two thoracie segments; its depth
is but litile less. The cye, which is colonred the brightest scarlet, is of
medium size and placed at the antero-inferior angle of the head,

The thorax is large, forming fve-ninths of the entire bLody length.
Its segments are stout, and as decp as they nve long, and do not dilfer
markedly from each other in lenzbh, but the 3vd, 4th, 5th, and Gth ave
snbequal, and about } longer than the two firsh and the last segmgnts,
The fve anterior coxal plates are deeper than, the ecorresponding
geoments, and the Sth has the additional peenliavity of being composed
of two lobes, of which the anterior is as {Il'f'!r as, or Lhwlmr thafl, the coxm
in front of it, while the posterior lobe is very narrow and corvesponds
in form and depth to the very small coxee of the Gth and 7ih segments
belind it

Tho abdonen is small, forming buot little more than drd of the
entive body length, Tis first, second, and fonrth segments are sub-
equal in length to the fiest two thoracic sepments, while the third is
gnbequal to a median thoracie, and the last two are very shert, the pen-
ultimate secment being the shortest of all.  In depth, the 15t abdominal
scgmcut nu]}' t-t[1:||I.-'t the lazt thoracie gegment and its coxme, the 2nd and
Svd are somewhat deeper, and the last three segments very navrow,
The felson 15 small, laminar, somewhat uptorned, and of a roundedly

eonical outline. The last three segments ave armed with o fow haivs

along the middle line.
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The n:-n’Equf:' is n little more than s third of the body length,
reaching back to nencly the end of the 4th thoreie segment. Il
peduncle is moderately stont and forms move than half the length
of the organ.  Of its three articuli, the first is the longest aund stoutest,
the second, nearly as large, and the thied, Jyery sinall, iz dotted
along its infevior border with a vumber of long fine hairs, but, with
the exception of a few short fine bairvs, is waked above. The Aagellum
tapers gradually, and iz formed of 13—14 short joints, each of which is
distally armed with a few short stiflish haivs.

The anfenna exactly equals the antennule in length, bubt is much
stouter and subpediform. The peduncle forms fths of the cutire
length of the appendage; its first three joints ave very stout, butin
length together only equal the 4ih, which is subequal to the 5th. The
proximal segments ave preity liberally clothed with long hairs, and the
last with hairs shorter and almeost spinouns. The flagellum consists of
8—11 very short joints, each of which is armed distally with a circlet of
short stiff hairs,

The gnathites nre rather small and inconspicuons, but the mandible,
which is provided with a small appendage, is of remarknble complexity,
its triturating portion being subdivided into three distinet, but immovably
connected, plates, each avmed with dentations of progressively increasing
severity. The deepest of these three plates is armed, in addition, with
a number of compound sifting haivs.

The maxille and maxillipeds are small, but guite of the nsual Eype.
The second and third fhorecic appendages (gnathopoda) are small
and rather weakly subehelate. The palm of the propodite of the st
guathopod is fairly marked, but bas its angle round and not produced
into an opposible ramus, while that of the 2ud gnathopod has the palm
even less pronounced, being refrctod and excavated ; both have o paiv
of stout spines near the angle between which the dactylopodite closes.
In both, the dactylopoedites ave feebly serrate, and the earpo-meropodital
articulations, oblique. The fourth and fifth thoracic appendages are
subequal in lengih to the gnathopoda; both are somewhat slighter
and guite of the usunl ambulatory type. The sixth, seventh, and
cighth thoracic appendages resembls each other closely in general
plan, but differ greatly in length, the sixth being sobequal to the
appendages in front of it and o little more then fth the body length,
while the seventh is fully a third, and the eighth, o sixth, longer
than the seventh. All thres have the basipodites strengbhened by
bmitress plates, those of the sixth being placed in front as well as be-
hind the cylindrical portion of the articulus, while, in the Teh and Sth,
the buttress is placed cntively behind, The lasipodites certainly do
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“taper ™ disially (as described by Milne-Edwards, Nat. ]'].:‘fsi. des Crus-
taecids, vol. iii, p- 41}, but not so 111:11@;:'{“_\' as to make it @ |rl'ur|!i||trlit.
characteristic,  All three appondages Shew also a peculiavity of the pro-
podites, which ave armed at the distal end of their anterior borders with
a pair of stout bluub spynes including between them a rounded depres-
sion, and giving ono the improssion of their being especially snited to
subserve the guiding of a thread., All the thoracic appendages, exceph
the first and last, appear to enrry gill plates in both sexes.

The three antevior abdomenal appendages are large and well de-
veloped, but ave quite of the wsual type. The 4th and 5th abdominal
appendages ave stont, the peduncle of the 5th being considerally the
shorter. Their rami are subequal and styloid and are armed with
stout short spines, some of which, near the ends of ihe rami; shew a
tendency to become recnrved. The peduncles also are armed with
a few similar spines. The last appendage is peenliar. Its peduncle is
very short and broad and armed only with a single spine at the end
of its inner border. Its rami differ greatly, the inner ramus being
very stout and nearly spherical and armed only with a single short
spine and o few hairs, while the ounter is laminar and quite smnooth,
aund has its inner border developed inte a peeuline double hook.

I think it is more than probable that this specics is identical with
A, indica, Milne-Edwards (loe. ¢it.), more especially as my specimens
agree in the most prominent peenlisrity which the speeies possecsses,
namely, the shortness and equality of the antennm.  Milne-Edwards'
species was taken on the other side of the peninsula, but, as it is
thoronghly pelagie, it is probably found on both sides. His deseription
is, however, so utterly inadequate that it would be impossible {o pro-
nonnce on the point without seeing the actual specimens. He does
not appear to have fizured the species, and 5. Bates’ figure (Cat. Araph,
Crust. British Muoseum, pl. xlii, fiz. IL}, which is stated to have heen
drawn from the type in the Musenm of the Jardin des Plantes, iz so
small and indistinet that it is impossible to draw any certain conclusions
from it. As far as they go, figure and description incline me to believe
that this is the same species, but in any case n more complete fizure
and deseription were o desideratum,

7. ATTLUS coMEg, n. 5p., Pl X, Figs, 8—10.

The main point of interest connected with the present species is its
close superficial resemblance to, and its companionship with, Ampkithod
tidica, Heveral specimens were taken with the later species, already
described ; but it was not nntil after repeated examinations that T wns
able to assure myself that the differences wers not of a sexual value

32
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only. This *wae nb lugh negntived by the discovery of egz-bearing
females belonging to both species. )

The eolouraiion of the tworspecies is closely similor (although the
Atylis has, if anyihing, o lavger share of the bright yellow maculi on a
brown  prrple gvound  that characterize botl Slsl:['icﬁ}} that I think that
theve enn be little doubt that we have to do with a case of mimiery, in
which ease there enn be lidtle doubt that it is the Atyles who guins the

nclvants

e, 15 the dmphithed is much the stouter and stronger species, and
possesses the added advantage of beine able to construct itself a home
which makes pursnit almost futile. Whether or not the Afylus avails
itsell of deserted Amphithod nests, T am unable to say, as the resemblance
is 50 close that, until I had the whole cateh under the microscope, I did
not suspeet that I had to do with more than a single species. I am in-
clined to think, however, that sueh must be the case, as all my brightly
eolonred specimens were cevtainly turned out of hiding places of sovts,
and so think that the probable advantage that is gaineid by the mimicry
is the facility of appropriating empty nests withont being dizcovered as
a feeble interloper by the much better armed Amphitho#. It seems pos-
sible too that such a habit reay be more or less o meneric charncteristic
of Afylus, as Liljeborg (Oefvers. Vetensk. Akad. Firhandl. p. 8,
1852) had already noticed n cnrions rvesemblance between Amphithod
fennicornds and Atylus compressus, thongh there is no note as to their
habits.

The species, although a slenderver animal, is abont the same length
(5 mm.) as Amphithod {ndica, and has the yellow maculi somewlad
lavger and more regularly disbributed than in that species.

The kead is proportionally lnvger and deeper, being nearly eylindri-
enl and nuch deeper than long, At its antero-inferior angle is carried a
black-pigitiented componnd eye much longer than the seavlet eye of the
o, The eephalic shield is angolated in the middle line in front,
bt con bardly be said to be rosteate,

The thorae iz small, forming considerably less than half the body
length and not mueh exceeding the abdomen in that vespeck. Tt is much
compressed, its segments being a good deal deeper than long, and ita
posterior seginents ave, if anything, shovter than those in front. The
coxil plates are navrow, 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 gf the anterior coxm.

The abduant is lavge and deep, its three anterior segments being as
long a5 14 thovacic segments; the fonrth segment is also of consider-
ablo size, equalling in length on average Lhoracic segment, and the last
two segmonts are very small. The felson is composed of two, guile

J'!.-H_rhr i
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distinet, oval leaflets, reonlavly articnlated to the !I:'In:'-i[l;'l'i.'.l-t' bopder of
tha last avgont, and :::qlm'l:'ln of free motion hike an '.lE.l['lL"Ii'::l-'_:ﬂ- It is
possible that this power of thus evcctlng the telsom mny serve as a
substitute for the nropodal hooks of the associnted Amphithod, enahling
the animal to hang on tg tho nest it has appropriated in moch the same
way that species does by the latter means,

The antennnles and autenne are subeqgual and shovt, being hardly
more than a thivd of the body length, reaching back as far ns the back
of the third thoracic segment.

The aufennules have the peduncle eonsiderably shovier than the
flagellum, the first joint being long and stont, the sceond rather more
than half the length of the first, and the third joint so small as to be
almost indistinenishable from the fagellar articuli, which latter arve
14—16 in number, shovt, and, like the pedunele, but feebly avmed with
a fow fine haivs.

The first joint of the peduncle of the anfenne is hidden hehind the
projecting anterior border of the head sud the next two ave very slort
and stout, while the remaining two pieces are long and slender and
subequal to each other and to the Hagellum, which latter consists of
§—10 short articuli. Both pedunele and flagellam ave somewhat more
gtrongly armed than the corresponding pacts of the aatennules,

The grathites ave laroe and streng, The mandibles are simple in
construetion, the biting plates having a straight, unserrated eutting
edre, while the triturating plate consists of a single row of simple hinnt
tecth arranged in o vertieal series with o tuft of compound, sifting
bristlea behind them. They ave provided with a long fone-jointed
appendage.  The first maxilla has the ioner lamellp strongly toothed
and almost mandibuliform, and the second maxilla has the onter ramua
Lut little attened, and almost palp-shaped. 1

“ihe gnuhﬁuyurfﬂ (2od and drd theracic appeandages) ave of similar
form, with weak snbehelm, the protopodite being simply dilated and not
produced into a distinet palm, but the anterior of the two is consider-
ably the smaller, its length only equalling that of the head and first
two thoracie segments, while the posterior is longer by the lengile of an
additional thoracie segment. The fourth and fifth thoeeic appendages
are of the nsnal ambulatory type, but differ in length, the fourth being
subequal to the second gnathopod, while the fifth, the shortest of all
the thoraeic nppendages, is not quite as long as the fiest goathopod,
The remaining three thoracie appendages elosely resemble ench other
in form; all having, as in the Awphithed, dilated basipodites taper-
ing helow, and their remaining avticnli long and slender.  They differ,
however, gomew hat in ]Gnglil, the seventh, the longest of all the thoracie
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nmmmlng{*s,.hning ns long ns the head and first five thoracie segments,
while the eighth is a trifle shorter, and the sixth is only subequal to the
second gnathopod. d

The three antevior abdominal appendages ave of the nanal Eype and
are strong and well developed. The Iast threg appendoges are strong,
with the inner ramus slightly shorter than the ounter, both rami being
armed with stoutish spinons hairs. The three pairs of ;rami are
subequal, but the peduncles differ a good deal in size, that of the fifth
being ouly half, and that of the sixth ouly a guarter, the length of the
peduncle of the fourth.

Our species differs from the hitherfo described members of the
genns a8 below : from A, gibbosus, A. bispinosus, A. swammerdamis,
4. willogus, A, carinatus, A. corallinus, A. husleyanus, A. spinulicawda,
and A. compressus, in having no dorsal carvinm or epines; from ..
crennlafus nnd A. ausirinus in having the antennm snbequal, and nob
differing counsiderably in length as in those species ; from A. vulgaris
and A. capensis in the antennm being considerably shorter ; and from
A, fwermis, d. simplex, and A, flssicands in lhe last three thoracio
appendages not being subequal, but dilfering a good deal in longth,

8. Urormor RUBER, n. sp., Pl XI.

This form was extremely common in the surface net {akings on the
banks of Chittagong, and was easily distinguished from the other organ-
isms comprised in the catch by its bright brick red colour. Iis length
i abont 3 mm.

.Its head is small and somewhat olivé-shaped ; the large eyes being
placed rather high yp on its lateral aspect.

The thorax is of moderate size, forming rather less than half of thoe
body lenglh, excluding the head. T is depressed rather than com-
pressed and iis segments inerease in size regularly from before back-
wards. The coxal plates are deep, especially the first four ; owing to
their extreme transparency it was dillicult to make ent the posterior
ones clearly, but they appeared to be as in the figure, the 5ih not being
markedly small, as indiented in the generic diagnosis; this, however,
is also the case in UL elegans (Sp. Date).

The abdomen is large, forming nearly half of the entire hody
length, its 3rd segment being the Inrgest and alone as long as the head,
while the Sth is the shortest of all,

The anfeanule is small, its peduncle is three-jointed and as long ng
the head, and its basal jointis armed dorsally with a number of plumose
compound hairs. The Hagellum is very small, d-jointed, and itg ap-
pendage even smaller and made up of two very slender articuli,
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The anfenna is much larper than the antennule, its ];;:h::mIc alone
equalling in lengih the entive organ, while, with iis long flagellum,
it slightly excceds the animal in length. The peduncle appears to bna
3-jointed from the blending of its first three picces into ong, on which
the orifice of the greengeland forms o small tubercle about hall along
its ||:,‘1Lglh. The ﬂ:agu]]nm 18 Very longr, slender, and smooth.

The gnathifes ave small pnd feebly nrmed, the mandible, which
iz provided with a long 3-jointed appendage, armed with a number of
long stilff setw, being provided with n small entting, and two very small
ll"E[ur.'din_g, lnmell, and the maxille aud nmxil]ilrr_'d.‘i l.:xlrl:]:i-ilu.l..'tﬂ_}'
small and fecble.

The second and thivd thoracic appendages ave small and slender,
imperfectly subchelate and extremely hivsate. The 4th and 5th, ulso
very hirsute, are otherwise of the usual ambulatory type, Luk are even
shorter than the gnathopodas. The 6th has n very peculine form, Its
Lasipodite, short and stout, is expanded below to articulate with the
much expanded ischiopodite, half way down which is a row of formi-
dable spines; both it and the meropodite are provided with peculiar
lamelliform processes on their posterior borders, from the posterior
border of which, and from the inferior border of the process of the
Intter, spring a nomber of very long bipennate compound hairs. The
infevior border of the propedite is similarly provided, but to a less
extent. The lower borders of all the articuli are armed with a vow of shork
stout spines. The 7th is the largest of all the appendages, and, though,
in general form, it resombles the ordinary ambulatory appendace, it
too is decorated, along the posterior border of the basipodite and ero-
podite, with long compound hairs of the same gharacter as those on
the sixth thoracic appendage. The 8th, somewhat smaller than the
7th, resembles this latter in general form, but is more feebly hirmed.

The three anterior abdominal appendages are large and powerful,
and their paddles are armed with compound, plumose hairs, like those
of the posterior Lhoracie appendages, in place of the usnal simple ciwrhi,
The fourth is large and smooth with its rami unequal, the inner boing
somewhat the smaller, The fifth resembles the fonurth, but is consider-
ably smaller, The sixth is the largest of all, and, like the auterior
appendages, is armed with long plumose compound haivs. Its protopa-
dite, though short, is very stont, and its large rami are nearly equal, the
onter only slightly exceeding the inner in length., The felson is souami-
form and completely donble.

In the female there isa large ege-pouch, which appears to be sup-
plemented by the long fringo of feathery haivs from the posterior thomeic
appendages, for in several cases I noticed very advanced ova entangled,
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A sevies of transverse seetions showed the stomach to be viery simple
and searcely at all semed. It was also evident that the diet of the
animal consists mainly of minnte Wmarine algw and diatoms. The pecn-
Liar fin-like form assumed l]}" the sixth abdominal :LI}];:-||_|:|_:|__|_:|;} no  elonthb
subserves the almost purely sarface existonce whigh the creature appesrs
to lead,

9. (Rpicerus PULICIFORMIS, n. &p., Pl VII, Figs. 5 & 6,2.

Althongh not in all points azreeing with the definition of (Edicerns
as restricted in Spence Bate's Catalogue, the presont species corresponds
sullicently well to the genus as extended by Kossmann (Zool, Reis. ii,
p- 130, 1830}, who combines under Oedizerus the menern Kioyera, Monoeu-
doules, and Weslwoodilla, as well as Dana's original  (Edicerus,

Our species vesembles most uwearly (B, wguimoenns, Kossmann,
from the Red Sea (loc. ¢it.). From this, however, it differs in the pro-
portions of the body, the thorax in Kossmann's specics being relatively
much larger, exceeding considerably in length the fivst three segmenis
of the abdomen, while the reverse is the ease in the species to be pre-
sently described.

Female specimen, corrying ova, dredged in Megna shoals, 5 fathoms,
Length, about 2 mm. Colour, dirky white.

Head quadrate produced into o gomewhat acute rostrum, which is
fringed below with fine haivs; excluding the vostrom, it is as long as
the first three thovacic segments,  Eyes placed Ialerally, very small, so
that they might well be overlooked.

Dherax small, forming less than o thivd of entive body length, the
segments of about amiform depth, but inercasing regulavly in length
from before backwards. Coxnl plates small, of almost uniform depth.

Abdonien large; the first three segments alone considerably ex-
ceeding the thomx in length; fourth segment navrowed in frout so us
to move frecly beneath the moch exenvated posterior part of the thivd .
fifthe and sixth segments very small,  Telson squamiform, entive.

All the appendages are vemarkable for their extreme hirsulencss,
their distal parts especially being so thickly clothed with long fine hairs
that their outline is very diffienlt to trace.

Auntenniles short, equalling the first five thoracic segments in length ;
the peduncle forms rather more than a thivd of their entire length.

Antennee long, peduncle consisting of three short basal, and two
longer distal, joints ; flagellum slender, multiarticulate, not very hirsnte ;
ilie entire organ nearly as long as the thorax and abdomen together.

Muxillipedes large and pediform. The sccond of the thorucic ap
pendayes, as long us the thorax, slender, weakly subehelate, the pulm
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b-.-ing ill-developed and the L!zl.('!:,']mpu:l[l:'- amooth and Ilﬁﬂl‘lﬂﬂ&- The
carpopodite; however, is prolonged into a siyliform process opposible to
the propodite.  Thivd thoracie appendage closely resembles the sccond,
but has the propodite rather shovter aud beoader. In both these ap-
pendages the inferior border of the 111\:]:0(1“0 iz armed with o number of
peculine omeinate haivs. The foureth, Gfth, sixth, and seventh thoracie
appendnges are abont the same length as the goathopoda, the fifih and
gixth boing s]i:_r;htl}' the longer, the seventh shorter than the rest, all
closely rescmble each othor and are so thickly covered with lairs that
their dactylopodites can only with diffienliy be made out nmong the
dense brash springing from the end of the propodite. The eighth
diffors wuch from all the preceding thoracie appendages, being very
nearly as long as tlie entive body of the animal. Its three proximal
joints are stont and armed with shovk, sharp spines, while the remaining
artienlations are filiform and elothed with long thin hairs,

The fivst three abdominal appeadages ave of the usual type, but are
vory 1:11'3__'{('1 the '[1l'uiupmlilu5 haing nxcclﬂ.iuuﬂlly il‘mg and the rami brond
and well avmed. The last three pairs ave all biramous and styliform,

Ersia, gen. nov.

For the following species I ean find no genus into which it will at
all well fit. The family Platyscelido, to which it undoubtedly belongs,
haz been divided by Professor Claus (Avb. Zool. Inst, 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 naveow cosal plates,—onr specics falls withont suy dificulty, Clans
divides this group into three subfamilics, the Prouotde, Lycwide, and
Cayeephalida.  OF these three, the second corresponds best to the presont
gpecies, and is thus characterized by Claus, * Body genorally shaped asin
Hyperin : abdomen can be half flexed on thorax : coxal plates of 6 and 7
thoracie appendages triangular ; Bth thoracic appendage feeble. In the
female the body is more compressed than in the male and the hinder
antennm usually aborted.” Clans enumerates the following genera ng
belonging to this subfamily, Thanyrds, Lycwe, Staorhyuchies, Psoudolyeoa,
Paralyeaa, and Lyeeopsis, The present species corresponds to unone
of these, althongh il approaches most nearly to Preudolycea, From this,
howoever, it differs in the following points, '

w, The parts near the mouth ave not * produced into o sort of snout.”

B. Eyes large, but do not cover the whole extent of head.

y. Guathopoda uet simple and claw-shaped, bot complexly sulb-
chelate.
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These d\fterences are so considerablo that T feel constrained to pro-
pose for it & new gonus, chumeterized as below.

Auntennnles short, hidden by the cephalon.  Adsfenns obsolete (in the
female), Second and thivd fRoracic appendages small, subequal, sub-
chelnie, the palm of their foreeps formed by the prolonged posterior
inferior angle of the earpopodite; sixth and seventh puivs lareer than
the vest : hindermost pair very small, the basopodite nlone well deve-
loped, while the distal joints ave very small and ill-defined. Fonreth and
BEth segments of pleon fused together.

10. Ersia myvica, m sp, PL VI, Figs. 2—4, ¢.
A single specimen (female) was taken in the surface net in Bombay
Harbour,
Total length about 4 mm.

Colonr deep sepia-brown thronghout, withont spots or blotches.

Head ovate, prolonged in fromt into a sort of proboseis, the
lower surface of which is hollowed out; ot the back of its latersl
faces are the large compound eyes,

Thorax much compressed forming nearly half of the entire body
length. Coxal plates not markedly differing in depth, the fonrth and
fifih being somewhat the deepest, while those in front of and behind
these gradnally diminish, The last three segments are subogual 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 scgments aub-
equal and largee than any of those preceding them. The fourth and
fifth blended together, not half s long as the third, and the sixth
very small.

The dafennules are very shork, consisting of a peduncle formed of
three short, but stoat, joints and a rudimentary flagellum consisting of
two pieces, of which the fivst is tumid and pear-shaped, and the second
slender and digitiform. The last joint of the peduncle and the first
flagellar articnlation are furnished with o few short soft hairs.

Anlenne obsolete,

The gnathites generally, including the maxillipedes, appear small
and ill-developed.

The second and third thoracic appendages are small and subequal,
the hinder being but a trifle the larger, neither approaching the head in
length, They closely resemble ench other, having a complex 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 fifth pair are
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subequnal, simple, and slender, and as long as the first five thoracic
segments ; the posterior border of their propodites are weakly denticu-
lated, The sixth and soventh pair chosely resemble ench other, bub
the sixth iz somewhat the larger, being as long as the entire abdomen.
Their basipodites are e;lhort and broad and the anterior border of their
propodites is mavkedly denticulated. The eighth is much smaller, and
more than half its length iz formed by the broad and fairly stont
Lasipodite, the remaining articulations being very small and scarcely
definable from each other, Tn all the thoracic appendages the daciy-
lopodite iz extvemely minnte, Simple branchial sacs are attached to
the oth, Gth, and 7th thoracic appendages.

The first three abdominal appendages ave stont, their protopodites
being especially long, while their rami are short and but ill-provided
with marginal haivs, The last three pairs ave stout with styliform
rami ; all three reach to an equal length beyond the posterior extremiiy
of the abdomen.

11, CaPRELLA MADRASANA, n. sp., PL XII, Figa. 1 &2, & 2.

Three specimens of this form, two males and one female, were faken
in the drift net lowered nearly to the bottom in 6—9 fathoms off the
“Seven Pagodas" Madras, and atterwards in o similar depth in Palk’s
Straits.

The animal (with the exception of the eye, which is of a deep pur-
ple tint) is of a dirty while colour throonghout, and is very small, the
males measuring only 8 and the females only 4 mm. i length ; and in
general outline resembles C. linearis, although its nearest ally is probably
L. geometrica. The body is quite smooth withont tubercles or spines,
the fead is rounded and nnprovided with any rostram, and presents a
somewhat pear-shaped outline when viewed laterally, being decper than
long.

The first segments of the thoraz are very long and slender in both
sexes, the first being as long as thie head and united to it by o visible, buk
apparently immovable, suture. The second is as long as the head and
the first segment together, and the third, fourth, sud fifth procressively
longer, the last forming 3ths of tho entire length of the animal. The
sixth segment is nearly as long as the second, and the seventh very
short.

The rudimentary abdomen is represented only by two or three very
indistinet vings, and no rudiments of its appendazes enn be made ounk
with the exception of a shork projection armed with a smull articalus
{or hair #) from the penultimate ringlet.

43
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The anfenntle is more than trd as long as the body, reaching back
as far as the origin of the fivst pair of branchial encs.  Rather more than
half its length is formed by the *three-jointed peduncle, whose middle
avtienlus is much the longest, the third joint being very short. Tt is
nearly naked, being armed only with a very fegv fine, short haiva. Tho
flagellnm consists of five joints, of which the first is much the longest,
excecding a good deal, in this respect, the last joint of the peduncle ;
each joint is armed with a small hair on its distal extremity above, and
with o pair of soft flattened hairs below, the first articulus having two
additional pairs of such haivs at equal distances along its lower border
indicating probably that the flagellum grows from its base by the inter-
calation of additional articuli, as my second male specimen hos this
joint longer than in that figured presenting an additional pair of hairs,
the last being opposite a very indistinet ling of division.

The antenna is somewhat shorter than the antennule, being
but 2ths the total length of the creature; the peduncle is five-jointed,
the first two joints being stout, but very short, while the third is bat
little longer and as slender as the last two artienli, which are very long
and subequol and together make up frds of the entire length of the
organ. The flagellam consists of two stoub avticuli, and, like the pe-
dancle, is armed, more especially along its inferior border, with strong
simple hairs.

The gnathites appear to be of normal form, the mandibles being
provided with a lnrge palp, and the maxillipeds, small, but of pediform
ontling and clawed.

. The second theracie appendage is small and takes its origin from the
anterior border of the segment, close to the maxillipeds. Tt is
only as long as the third thoracic segment and is but feebly sub-
chelate, the propodite being but litile dilated. Tt has, however, some
amount of grasping power, as the posterior border of the propodite is
armed with o ridge divided into peculiar square-topped teeth, and the
dactylopodite is provided with a number of stout tubercular spines.
The thivd thoracic appendage is the longest and largest of the appen-
dages, and, though no trae palm is developed, is more strongly sub-
chelato than its predecessor; the propodite being much dilated and
armed with a peculinr downwardly directed tooth about its middle, and
further provided, at the proximal end of the same margin, boyond the
reach of the opposition of the dactylopodite, with a strong tuberele armed
with a stout spine exactly like those on the propodites of the posterior
thoracic appendages by which the animal fixes itself. The third
and fourth thoracie scgments have no appendages except a pair of simple
laminar gill-sacs. The sixth pair of sppendages is very weak, bat little
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longer than the segment from which it springs, and tluitﬂ'l:rf the usnal
ambulatory type. The seventh and eighth pairs are Iarge and powerfal
and are nsed by the animnl to anchor ifself to any snitable objeet; they
resemble each oflier :_'.I[:.l;uf.'.r in gunm'ﬂl form, but the Big]iﬂl 18 much the
larger, the seventh being ouly as long as the 1st and 3rd thoracie. seg-
ments, while the eizhth is as long as the 2ud, 3rd, and 4th thoracic sep-
ments together. Mach has the basipodite rather stont and the meropo-
dite aud earpopodite of very moderate size, the main part of the lengih
of these appendages being formed by the propodite and dactylopodiie,
which arve of great size and sirength ; the dactylopodite being stout and
fuleiform, and the propodite being provided at its proximal extremity
with a tuberele and spine liko that alveady described as similinvly
sitnated on the 3rd thorncie appendage. By means of the grasp
obtained between this and the point of the dactylopodite, the animal
is able to attach itself fo smch comparatively smooth surfaces as the
iutevior of a leaden ring which formed the walls of the cell in which
it was confined.

The female differs from the male in the following points :—

lst. She is larger and proportionately stouter.

2od, She is provided with an egg-pouch attached to the 3rd and
dth thoracie segments. This is large and deep; the laminm of the
3rd segment being divected downwards and backwards, and their
posterior border overlapped by those springing from the 4th segment.
During life these lamine are kept in constant motion so as to produce a
continuous current of water round the contained ova.

drd. No trace of the abdomen or its appendages ean be made qut.

Observing the living animal, I was much struck with the activity of
its cireulation, which is much move active than in any eother amphipod
that has come nnder my notice, the lymph carrent flowing ad rapidly as
in the highest crabsa.

12, Caprerta pangiL, n, sp., PL XII, Tig. 8.

This species closely resembles the preceding, so much so that, a
gingle immature female only having been obtained, I am in some doubt
as to whether or not it is a distinel species or mevely a stage of . mad-
rasana. On the whele, however, T am ineclined to think that it is speci-
fically distinet,

The specimen was dredged in 7 fathoms in the mouth of Palk's
Straits, and was clinging to some Sargassum weed. The differences
between the two species are as follows :—

Ist. The st thoracic segment is proportionally shorter,

* 2nd. The 3rd and 4th thoracie segments are each wrmed with two
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stont, fm*wn‘t:lly direeted, dorsnl spines, one situnated abont the middle of
the gooment, and the other at its hinder edge.

e, There i more differbnce between the antennm, the superior
pair being proportionally larger.

4th, The 2nd thoracic. appendnge has ity propodite better de-
veloped.

Sth. The 3rd thoracic appendage is somewhat smaller,

EXPLANATION OF THE PLATES.
Prare VI _
Fig. 1. Anonyz amaurns, ® 12. The dotted ling beneath the body shiews the
outline of the brood-ponch.  Tho coxal plates nre represented as somitransparont, in
order to shew the form of tho paris bengath ; they are in point of [act, however,

quite opaguo. Fig, 2. Elsia indics, §, x 24 Fig. 3. Autonnole, » 100, Fig. 4.
One of the gnathopods, = 100,

FPrate VIIL.

Fig. 1. Microdeutopus megnm, o, ® 11. Fig. 2. Goathopoda of fomale, = 11,
Fig. 3. Mandible and its appendage, = 40, Fig. 4. Pediform ramna of the maxil-
liped, to shew its relative proportions to the mandibular palp, = 400 Fig. o
(Edicerss puliciformiz, = 10, Fig, 6. Terminal joints of gosthopoda, = 60,
Fig. 7. Concholestos dentalii, = 10, Fig. 8 Head, scon from above, = 10,
Fig. 9. Bubcheln of 2nd goathopod, = 60, Pig. 10. Distal joints of Gth thoracio
appendoage, ® 50. Fig, 11. Last three abdominal segments, = 40, PFig 12,
Monoculodes megapleon, = 12,

Prare VIIL

Fig. 1. Ampelisen lepta, x 20. Tig. 2. Last three abdominal segmenta and
appendages, = 40, Fap 3. The mandible and its appendages, = 40. Fig. 4,
Bilting plate of mandible, » 200. Fig. . Cutting plate of mandible, = 200,
Fig. 6. 1st* maxilla, x 40. Fig. 7. 2nd maxilla and maxillipod, = 40. Fig 8.
Ono of the rami of 2nd maxille, x 100, Fig. 9. Tmperfect sobchela of 2nd
thoracic appendage, = 100, Fig, 10, Hamns of cne of posterior abdomingd appon-
dages, x 100,

Prate IX.

Fig. 1. Transverso scction of head ( = 100) of 4, lepta at tho level of the
upper pair of eyes; {a) ohitinous coat of nnimal, (b) lona, (¢) lons of the othor
side diglocated and sbrunken with contained Nuoid cozing out, (d) epitholinl layor
of dermis dooply pigmented to form o sort of iris, (o) retina. Fig. 2. A portion
of rotinn of preceding, = 6003 (a) decpest layer of spindle-shaped bodies,
(b} middla laver of nneclented rods divided bolow into fibros inosonlating with
ends of the preceding layer, (¢ deoply pigmented rods externnl fo middle
layer, (d) epithelinl layer of dermis. Fig. 3. Verlical longitndinal sceiion of
head of o lepta x 100, cut o little to ona gide of the middle line in the plane
of the inmer pair of eycs; (a) inmer eye, (4) cercbral nervons mass (the ufiper
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of the two dotiod lines from (b) points to the eontreof the innn:uyﬂ. tho lower
to'that of the inferior antenna ; between them is seen n smaller projection, that
of the cxtornnl ove), (e} anterior portion ef csophagenl nervons collnr, (d) the
groen-gland, (¢} tho cavity of the month, (F) cavity of the gizzard, (g) silting
stomach, (k) tho liver, (&) antevior pavt of dorsal veasel, (m. m.) masses of plasmic
cells surrounding the newrons contros, (= =) muscles of tho gizeard. Fig. 4.
Diagrammatic medinn seetion of A, lopfe to show arrangemont of the parts of the
infestinal cannl, The thick line showa the external intogument, the thin, the foro-
gnt, the dotted line the mid-gat. Fig. 5. Transverso scetion head of 4. lepla, at tho
lovel of the passage botween the gizzard and the * gifting stomach ;" (f) giezard,
() sifting stomnch, x 180, Tig. 6. Scmi-dingrammatic transverse section of the
basal portions of n thoracic appendage, = 60; (o) pleuron of pegment, (4) coxa,
(e) basipodite, {d) gill-plete.

Plate X.

Fiz. 1. dAmphithod indica, M.-Edw., = 20. Fig. 2. Mandible, x 70. Fig, 3.
Maxilliped, = 70. Fig. 4. Ist Goathoped = T70. Fig. §. Ind ditto, = 70.
Fig. 6. Distal joints, 5th and Gih thoracie appendages, = 70. Fig, 7. Lust threo
abdominal segments nnd appendages, = 70. Fig. 8. Atylue comes, x 20. Tho
gpecimen fignred wnas somewhat smaller than that of Amphithed {adica, Dut the
difference is an individoal not o specific character. Fig. 9. Lost three abdominal

appendages, x 60, Fig. 10. One of tho componnd branchial plates, = GO,

Frare XI.

Fig. 1. Drothed rubra, » 80. Fig. 2, Flgellum and appendages of anten-
nole, x 200, Fig. 3. Mandible, x 100. Fig. 4. Gth thoracie appendage, = 100,
Fig. 6. Last three abdominal segments, » 100, Fig. 6. Tranavorse soction
throngh animal in hinder thoracic rogion g (a) coxa, (U] gill-laminme, (e} nerves
ganglion, (dd) ovarian tubes, () intestineg, (f) heart, (7} digestive glands - * liver.”

Prare XII. .

Fig. 1. Caprella madrasana, o, = 36, Pig. 2. Coprella madrasana, , » 36,
Fig. 3. Caprella palkii, x 36.
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VIL—0n Bupotaurus, a new form of Flying Sguirrel from Kashmir,
Liy Ouprienn Thomas, ffFJ:fr'x.f: Musewm (Natural _His.!ary}.
[Recpived August Sth ;—HRead Sepl. 5th, 1888.]

(With Plates XXIT and XEEII,}

As long ago as 1877, My, W, T, Blanford received, among a set of
mammals obtained by Mr. L. Mandelli, the skin of a Iarge flying squirrel
belonging evidently to a mew form, but in such a bad condition that no
seientific description of it could be given, and the skin has therefore
remained unnamed until the present time. Preciscly the same thing has
happened in the cnse of a sekin obviously of ihe same animal purchased
by Mr. R. Lydekker about 1879 from some skin-dealers in Srinagar,
Eashmir, and said to be from the Astor district. Both these specimens
have now been presented by their respective owners to the national
collection. Mr. Lydekker's specimen is a most magnificent example,
80 far as its size and the charncter of its fur are concerned, but again,
being without a skull, and showing o certain superficial resemblance to
what the common Indian Flying squirrel, Pteromys oral, Tickell, might
be if oecurring in a cold climate, no zoologist has dared to describe it.

Finally, before speaking of the specimen that has settled what this
fine squirrel really is, a reference may be made to two fying squirrels
in the Leyden Musenmn described by Dr. Anderson®, one said to bo, from
Eashmir and the other probably from Thibet, which, judging only from
his descriptions, may be not improbably a melanoid and o normal, but
imperfect, example respectively of this most interesting addition to the

kunown fanna of Indin.
At last in 185? Mr. G. M. Giles, of the Indian Marine Survey,

when on the Kafiristan-Chitral Mission under Colonel Lockhart, C. B,
had brought to him at Gilgit a livingy example of the present furm,
which had been taken at an altitude of about 6000 feet. This specimen
on its death was skinned, and, fortunately, its skull bronght home for
comparison, and by the kindness of Prof. Wood-Mason and Mr. Giles
I have been entrosted with it for deseription.

It is by the skull alone, fiest bronght home by Mr. Giles, that we
are enabled to make out its true position, as no one, from an inspection
of the skin, would have suspected that the animal was anything but a fine
and very long-furred species of Pleromys. The skull, however, shows
that this is not the case, and that the species must be relegated to a new
genus, representing a highly specialized hypsodont form quite unap-
proached, so far as its dental characters are concerned, by any member
of the family Sciuridee,

# Zool. Yonn, Exp. Mamm, pp. 284 and 286, 1878,
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OF the three specimens before me I propose to call the two received
from Mr, Lydekker and Mr. Giles together the co-types, the descrip-
tion of the external charmeters aud the colonred plate being founded on the
former, ns the largest and finest specimen of all, whilo the latter has
furnished the particalays for the deseription and figures of the skull and
teeth,

LEureTavnus, gen. nov,

Externally as in Pleromys, except that the claws do not possess the
exeeeding sharpoess characteristic of all previously known Hoating
mammals.®

Sknll distingnished from that of Pleromys by its longer, trumpet-
ghaped muzzle, more marked supraorbital notches, longer anterior pala-
tine foramiuva, and shorter bony palate.

Teeth strikingly contrasted with those of any of the other Seiuride
by being hypsodont instend of brachyodont, while their essentinl pattern
remains nunchanged. Thus, while the erown of each tooth is enormounsly
lengthened vertically, the grooves ovdinarily present on the grinding
surface of the molars of Pleromys are reproduged as deep vertical in-
foldings of the enamel, which, when seen in the natural section produced
by wear, give the teeth very mueh the general appearance of those of many
of the Hystricomorpha. Owing to the worn state of the teeth in the
single skull 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 onter and one on the inner side of each cheek-tootht above, and two
on each side of each tooth below, the anterior internal mnoteh, however,
in the posterior teeth almost worn out of sight. The teeth nlsn,'n,pm-t.
from their hypsodont structure, are distingunishable by their very large
proportional size, by being set more obliquely than is the ease in other
squirrels, and by presenting, in cross-scction, a sharp postero-internal
angle, markedly different from the evenly convex internal border of the
tecth of Pleromys. The implantation of the larpe upper premolar is also
peculinr, in that of the three distinet roots it has in the allicd forms
the aniero-external and the internal bave coalesced into o single broad
flat root ronning along the whole of the long antero-internal border of
the tooth.

* Whether Flying Phalangors, Flying Squirrels, or Galeopitheci, this sharpnoss
of the elaws Is obviously an adaptive character of the highest ntility to an anlinal in
the habit of taking long flying leaps from tree to troo and yot withont the Bai's or
Birds power of snving it=elf from n more or less servious fall in caso it fils Lo scourn
it hold on the tree towards which it i leaping,

+ Excopling of conrse tho small eylindrical ponoltimate promolar,
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* Bureravros civerers,* n. sp. (Plate XXII).

Bize equalling or exceeding that of the largest spocies of Pleromys.
Fur extremely long, soft, and sifky. General colour uniform grizzled
groyish brown, the haira of the back slaty grey for about an ineh or an
inch and o half, then the {ilui of the shorter woolly hairs are a dull imlg
grey, while those of the longer siraighier bairs are ornamented with a
white subterminal, and a black terminal band. Ears pointed, hairy,
their backs black or brown, their internal surfaces grey. Upper surface
of parnchute darker brown. Hands and feet brown or black; palms
and soles thickly hairy, exeept on the surface of the pads; the former
with three distal pads at the bases of the fingers and two large proxinal
pads, the latter with four distal pads, and a single internal, proximal pad.
Whole of under surface pale brownish grey, the haira slate-coloured
basally and dirty white terminally. Tail long, eylindrical, exceedingly
bushy, more like that of a fox than that of a squirrel, the hairs averag-
ing nearly 3 inches in length; its colour similar to that of the body,
but rather darker terminally. In Mr. Lydekker's specimen there is a
small tuft of white hairs at the extreme tip.

Skull as described above, and as shown in detail in the fignres (PI.
XXI1II). Special attention may, however, be drawn to its comparatively
light and slender build, to the long muzzle, the slender frontal processes
of the premaxilla, the deeply concave forehead, long palatine foraming,
large expanded bulle, and to the very peculiar shape of the lower jaw,
in which the coronoid process does not rise so high as the condyle, while
the latter is bent up awny from the angle to an unusually great extent.
The ,incizors arc yellow in front, but litile darker above than below,

Dimensions :— ,
My, Lydekker's spocimon. Mr. Giles's spocimen.
Head and bedy ... 610 mm. (=24 in.) 515 mum,
Tail 380 480 |,
Hind-foot T T Bh
Ear 28 249

T T i

Skull. Basal length, (¢.) 68 millim. ; greatest breadbh, 46 ; nasals,
length, 28 ; greatest brendth 145, least brendth 65 ¢ interorbital breadth
20; intertemporal breadth 15°5 ; post-orbital processes, tip o tip, 34

* I had originally wished to connect with this animal the name of Mr. Giles, to
whose care in bringing a skull na woll a8 o skin we owo the possibility of apprecinting
its natural position, and to whom therefore mammalogista have overy renson to bo
gratefol. Bince, however, further investigations have shown that he was not the origi.
nal discoverer of the species, an honoor that Mr, Mandelli or Me. Lydekker*might

equally claim, I consider it belior to give il o pame allogether impersonal in iy
nature,
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L ]
palate, length 41, breadth iwcloding posterior premolars 2008, leost
breadth inzide the same teeth 67; diastema, length, 16°8; anterior
palating formmen (e) 85 lg:u:_rI]l. of *molar series, from front of last
premolar to back of last molar, 193,  Lower jaw, length (bone only) 54°5,
(to incizor tip) 59, heiglt, from condyle to below anzle, 316,

The dizcovery of such a five new mammal as the present in g0 com-
paratively well-known a region as Kashmir, is very remarkable, and
especially as Kepetawris is fonnd in Gilgit, a place whose fauua D, John
Seully, both ns collector and deseriber,® hus so thoroughly and ably
investigatod,

It wos under the skilled sopervision of Prof. Wood-Mason that
Bebari Lal Das executed the beautifel drawing of its skull now ve-
produced to form Plate XXITI,

A Eurther interest, however, attaches to Eupelanwins from its boing
the only member of the Seiwride in which the chavacter of hiypsodon-
tismf bns been developed, althongh, among the whole group of Seiura-
worpha, Castor and Awomalneies have hypsodont teeth, while Haplodon
has the still further advance of possessing permanently “rosiless mnlars,
Throughout mammals bypsodontism has been ltﬂ"".‘lﬂl}ﬂii-i1lL1|.‘[J:,-1I:|L'IH|I'_Ir
over and over n.g.tiu, as for L.-::mnplu in E.I’r'fa.rum' as compared to the l]muhyg_
dout Mastodon: in Er].f.lurs as gompa ved to Anchitherinm, in Neofoma ns
cnmpm'ml to Cricefus, aud, best known of all, in the Bovide as IJE}I!'I]HU‘EJ{[
to the Cereide,

The superiority of high-crowned over low-crowned teeth is obyions,
especially 6o animals living on food that has a strong grinding aekion on
the teeth due either to nabural silex contained in i, or to swwd and
divt mixed with it. In all cases it is probable that the jaws liave o more
or less horizontal chewing action in hypsodont, as compared tor o vertical
“ehmmping " netion in brachyodont animals,

Finally it shonld be noticed that hypsodontism represenis of course
only the first step towards the development of entively vooiless teath, u
development that bas again often independently taken plice, Lot which
must in every ease have been by way of hypsodoutism, the complete
servies of steps being evidently as follows, Fivst and least specialized then
is the shovt-crowned long-rooted tooth {(as in :J:'L]ifuu-'y Iuﬂ(-,h:,'{u]un{-
animals) ; secondly, the high-crowned short-rooted tooth fasin the hypso-

®of, “0n the Mammals of Gilgit, p. 35, 1881, p. 197, and * On gome Mammnls
from the North-West frontier of Eaghmir,'" Ann. Mag, N, H. (3) VIIE p, 95, 1881,
1 nnderstand that Dr. Scully himsolf recognised Mr. Giles’s Plying Sguiveel s new.
t A conciso deseription of hypselontism b beon given by Flowor, Enerel.
Birit, (8) Art. Maimolia, XV, po b71, 1883,
b

-

o



200 W, T. Blanlord—Noles on Trdian Chivoptera, [We, 3,

dont forms) -.‘1Ipi1-:ll_1.', the tooth so high-crowned that its roots are only
formed at a late period of life as in Keofomys and others; and finally {ho
highly specialized growing tooth that never develops roots at all,

In comunection with the dental evolation of this interesting nnimal,
it wounld be advisable for naturalists and sportsmen in Kashmirv to notice
what its food is, as comparved with that of the other squirrels. Jndged
from its blunt elaws, it probably frequents rocks and precipices rather
than trees, and it is thevelore possible that its ordinary food may consist
of lichens, mosses, and other rock-loving plants, which, by being mixed
with sand and particles of vock, would necessitale the development of
such long lasting melars as it is remarkable for pozsessing.

Additional specimens of Eupetawrus would be most valuable for
seientific examination, especially if of different ages, and I may be
perwitted to express the hope that some of the many British sportsmen
who anuvally visit Kashmir will help to enrich either the Indian
Museum in Calentta or the National Museum at home with examples of
this, the latest addition to the Mammal-fauna of our Indian Empire.

IX.—Notes on Tndian Chivoptera.—Fy W. T, Braxrorp, F. R. 5.
[Received April 25th ;—Read June Gih, 1588.]

In the comrse of laat year, whilst preparing an account of the bats
of India and its dependencies for a general work on Indian Mammalia,
I found that, in a feaw instances, seraps of information are now available,
in addition to the mass of facts bronght together by my friend Mr. G. E.
Dobson in his standard works on the order Chiroptera. In a very fow
eases I am obliged to differ from lis nomenclature, the most important
of these being the use of the generic term Hipposiderus instead of Phyl-
lorkina, and of Xaentharpyia instead of Cynonycleris. The reasons for
these changes [ have explained at length in a paper pnblished in the
Proceedings of the Zoological Sociely for 1887, pp, 636, 637. Some
points that I had noted bave, I find, been alveady fully investignted by
my friend Mr. J. Senlly in his paper on the Chiropters of Nepal, pub-
lished in the Society’s Journal for last year (Pt. II, p- 233).  As some
time may still elapse before my work on Mammals will be published,
a short note may be nseful. 1 have endeavoured to identify all the
species noticed by Hodgson, Blyth, Kelaart, and Jerdon, a fow of which,
owing doubtless to the difficnlty and oeeasionally impossibility of deter-
mining them satisfactorily, have been lelt uunoticed by Dobson, and,

-
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»
.'lll!]ut]:_:']l. 1 bave not :L]W:LJ.'H been suceessful, L do not think there are

now many forms lefi wumoticed,
L]

RuixoLopous AFFINIG.

Besides the synonyms quoted by Dobson, the . rouzxi of Jerdon®
and, in part, of Blyth must be referred to this species. The latter
indeed was practically identified in Dobson's Catalogue of speeimens in
the Tudian Muscum, printed at the end of his Monograph of Asiatic
Chiroptera. But Blyth, in his Catalogue of Mammalin, included his
It fu.'p:‘n’.'r.e ander [, reuxi, and I believe R, lepidus to be R, minoer, with
which it agrees in description and measuvements. T shall have some
further remarks to make on this when I come to I, mtwor.

Besides the I rubides and R. einerascens of Eeluart (Prod. Faun,
Zeyl. p. 13) veferved by Dobson to R. affiuis, there appears no reason why
the R. rammanika of Kelaart (ib. p. 14) shonld not be assigned to the
same species.  Blyth in his eatalogue placed £. rommanika, with, how-
ever, & mark of doubt, under his I8, rowr.

In both the Monograph of Asiatic Chiroptera and the British
Museum Catalogue of Chiroptern o Rhinolophus fulvidus, Kelnnrt, is
mentioned, and, in the first named work, the measurements of the type
are given. I cannot discover any species of this name deseribed by
Kelaart, and, from Blyth's mention of B. fulvidus inJ. A, 8. B, XX,
p. 182, it is probable that this term was & mistake or MS. name for
Bt rabidus. The new and unnamed species veferved to in the next page
(183) by Blyth was elearly that subsequently deseribed by Kelanrt as
. rammanilea. :

Rmyotornus PETERSL E

This horse-shoe bat was ‘originally described by Dobson from a

specimen of unknown loeality (J. A. 8, B. XLI, Pt II, p. 337). The

specics was snbsequently obtained by Hutton at Masari (P. 4. 5. 1872,

p. 700). Recently another specimen has been eaptured by Mr. Davison

at Coonoor, Nilgivi Hills, Madras Presidency, and sent to the British
Musenm, whore it was identified by Mr. Thomas,

ROoixoLorinos MINOR.

Mr. Seanlly, in his excellent nccount of the Chivoptera of Nepal, has
identified Rhinolophus subbadies of Hodgson and Blyth with R, miner,
So far as Blyth is coneerned, this is precisely the same conclusion as
that to which I had arvived independently, and, as Blyth's description
was taken from a supposed typical specimen sent by Hodgson, it would

# Tioheon clagsed R, rousi of Temminek agn synonym of B, affinis and both
Blyth and Jerdon took the nume from Temuinek.
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naturally be Supposed that there could be no nuestion about the identi-
liention of IIH-II:T‘"?]I'_I'HL:! !_'I.'IH: algo. Y(_l{.r 1 range to sy, "m]gﬁgu’u I zihbha-
ting belonged, not only to a diffevent species, but to a distinel gonuos.
A comparvison of the description and mensurements by Hodgron guoted
by Blyth toocether with Lis own (J. A, 8. B, XI}l, p. 486) would alone
cause suspicion, No troe Rhfwolophes can be snid to have tho © nasal
appendage quadrate,” and it would be remurkable if Bilyth's measure-
ment of the tail shonld be only £ inch when Hodgson found it to be 1}
mehes,  In fael, Hodgson's I subbadins was Hipposideros bicolor or per-
haps fl. amboinensis. It was veferved to Hipposiderns by Holdgson him-
self in 18E7 (J. A. 8. B. XVI, p. 896) and by Gray in the 1846 British
Musenm Catalogue of Hodg=on's eolleeiions (p. 3), and that this refer-
ence is correct is shewn by Hodgson's deawings. Evidenily, in this
case, Hodeson had one specimen drawn and sent another, which proved
to belong to o distinet forw, to the Asiatic Society's Museum in Caleutta,

But this is not all that has to be to be told about K. miner. Blyth
at the same time that he deseribed B, subbadine gave an accounnt of
another allied form which he called R. lepidus. The principal difference
between the two was the form of the posterior nose-leaf, the sides of
which were but slightly emarginate townrds the tip in 2. subbadins, bub
" g0 considerably emarginated " in 0. lepidus that the 1ip appeared * as
a narrow termival prolongation, one-sixteenth of an inch in length."”

In one of the brief notes, often full of sngwestion, that Blyth was
in the habit of attaching to his zoologieal reports, and which, for want
of a complele index, are so often forgolten, both K. subbading and I
lepidus were shewn (J. A, 8. B, XXI, p, #47) to be varvicties of R.
minor, Horsfield, differing only in colour. Again io the same volume, p.
361, 1. subbadius was identilied with I, wminor. DBut before his Catalogue
of Mammatia was written, Blyth had either forgotten his previons re-
marks or changed bis opinions, for in that work, whilst . lepidus was
assigned to K. vowri (K. affiniz), K. subbedivs was left as o distinet
species (1. c. pp. 24, 25). Cuarvionsly enongh, althongh nuder B, ronad
in that eatalogue there is n veforence to ** R, miuor (?) apnd nos, J. A, 8,
X X1, 486," the page is incorrect.

In 1572 (J. A. 5. B. XLI, Pt. IT, p. 337), Dobson described a hovse-
shoe bat as B. garoensis.  This species, which was kept distinet in both
the Monograph and Catalogne, was shewn in them to differ from R,
winor only in having the margins of the posterior’ nose-leaf straight in-
stend of concave, in short it was R. sulbadins of Blyth with the posterior
nose-leaf slightly more triangular. Finally, in 1880 (Report Brit. Assoc.
p- 175), Dobson united M. gareensis and RB. miner, thus arviving ab the
game conclusion as Blyth had reached 28 years before.
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-
Rux0oLoPIUS TRAGATUS.

This Himalavan bat wanz identified by Dahson (P. A. 8. B. 1872,
P 208) with the Kuropean B. ferewm-eqdinune, and ungnestionably the two
are very closely similar. The identilication has over since been gener-
ally accepted, and, in Debson’s great works on the Chiroptern, E. fragatus
is quoted as o synonym of B ferrun-oquinmm.

Theve is, however, a distinction not often lo be made ont in skins,
but easy of recognition in examples presevved in spivit, that seflices, T
think, to jostify the sepnration of the two forms. In K. tragatus, as
observed long ago by Blyth (J. A. 8. B. XXII, p. 409), the lower lip is
traversed by throe vertical grooves, as in B agiings, K. minor, K. macrelis,
and many other species, whilst in true I Serrum-eguinwa there is but o
single groove, as in B, hipposiderns, B. pearsont, ete. The nose-leaf as a
rule in K. fragatus is considerably broader than in B, ferrun-eguinuw,
but there is some variation.

All the Himalayan specimens that T have been able to examine,
including examples from Darjiling, Nepal, and Masari, have three grooves.
The specimens in the British Muscnm obtained by My Scully in Gilgit
agree, however, entirely with the Paleavetic form, Ib ferrum-eguinan,
and have but a single mental groove.

HirroSIDERTS DIADEMA.

The loeality Odeypore given by Dobson for this bat in the Mono-
graph of Asiatic Chiroptern, p. 200, and repeated in Anderson's Cata-
logue of Mammalia in the Indian Museam, Caleutta, p. 115, is not Odey-
pore or Udaipur in Rajputing, bot, I believe, a small state lying ngrih-
west of Sambalpur. The loeality given for my own specimens * Pullun-
dur, Central Provinces ™ is 8. K. of Nigpir and not far from Bhandira.
These localities are of some imporiance, being the only two in the
Peninsula of Indin, so far as I ean learn, whence this bat has been
recorded, though it was obtained in abundance by Kelaart at Kandy
in Ceylon, and has a wide distribution from the Himalayas to Timor and
the Philippines,

HirrosIDERDS BICOLOR,

From the remarks made under fhinoloplhus minor, it is evident that
Mr Hodgson muost have obtained one of the forms referred to this species
in the };“I“] Valley, Isthink from the ﬂgum, I, amboinensiz. I am
disposed to agree with Mr. Seally and to class IT, awboinensis a8 a dis-
tinet species from IL bicolor (H. fulvus).

C@ELors FRITHE
This species, originally described by Blyth from a Sundarbon
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specimen, and subsequently vecorded by Dobson from Java and Laos
(ZBinm}, has recenily been discovered by Col. Kiunloch near Davjiling.
MEGADERMA SPASMA.

Blyth 36 years ago (J. A. 8. B. XXI, p. 346) noliced the ocenrrenco
of this bat in Ceylon. TIn his Ceatalogue, p. 23, note, he observed that
the specimens had disappeared from the Socicty's Musenm. I well
remember his lamenting the loss of several bats, the bottles having been
stolen for sale and their valuable contents thrown away. The species
does not appear to have been again observed east of the Bay of Bengal,
and Dobson, very naturally, in his Catalogue of Chiroptera, p. 158, con-
siders the oceurrence of this species in Ceylon doubtful.

In some MS. notes which Mr F. W. Bourdillon kindly placed at
my disposal, n bat obtained from a hollow tree, at an elevation of 2700
feet above the sen near Mynall, in Travancore, was described. It was
cleavly a species of Megaderma, and the size (length 24 inches, forearm 2
and nose-leaf ngreed muoch bester with M. spasma than with AL Iyra,
There are some specimens of M, spasma in the British Muoseum labelled as
from Ceylon, but their history is unknown. They have the forearm 2:1
to 2.2 inchesin length. On the whele, I think it probable that AL spasma
does inhabit Ceylon and Southern India,

NYeTorHILUS GEOFFROYI.

This bat, which is identified by Dobson with N. fimoriensis of
Geoffroy, iz on inhabitant of the Anstralian region, being found in Aus-
tralia, Tasmania, and some of the Pacilic islands. It is, however, included
amongsh the mammals of India (p. 48) by Jerdon, who says, " This bat,
which has been found in Huvope and Australia, was sent from Mussoorie
by Hutton,”" Hutton, however (P. Z, 8. 1872, p. TUb), denied all know-
ledge of the species, aud Mr. R. A, Sterndale, in his Naturnl Higtory of
the Maommalia of India, althongh he copies the deseription quoted by
Jerdon, very naively remarks that he can find no trnce of the bat in
Dobson's Monograph. It is, T think, evident that Jerdon took the name
and loeality from Blyth's Catalogue, and that in this there bas been a
mistake in printing. At the end of the fext in p. 36 there is printed :
S Genus J\ryr_‘fﬂ_p.ﬂ.-ff!mr -.I';(!:I'Il‘_"]!r Hab. Anstralin. A, Elmuimeu P'I"EEEH'I-L'L]. hjr
the Sydney Institution (1845)." Oun the top of the next page comes :—
“ 116, N. Genffroyi, Leach, Syn. Barbastellus pacifioys, Gray. Hab. Burope,
Himalaya. A. B. Specimens in spirit, Masuri, Capt. H. Hutton (1844)."
Now in all other genera in this catalogue, the name of the genus is
followed by the name of the species, not by the habitat, and it is, T think,
elenr that ‘““116. N. geoffroyi, Leach, Syn. Barbastellus pacificus, Gray."
ought to come immediately below * Genus Nycfophilus, Leach” and be-
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fore * Hab. Australia.” This view is confirmed by the filt:l-.!-lll'tl o single
specimen of N, geaffroyd, not two, presented in 1845 by the Sydney In-
stilution, was found by Dobson in the Indian Muosenm (containing the
specimens of which Blyth's Catalogue was a list) and recorded by
him in the Catalogue eof specimens printed as an Appendix to his
Monograph of Asiatic Chivoptera, p. 220. The Hab. Fuvope, Hima-
laya, and record of two specimens from Masuri presented by Captain
Hutton in 154&4 must bave referred to some other bats, and, as 116
A. in the same Coatalogue of Dobson is identificd with Syaofns dav-
jelinensiz, whilst in Anderson’s Catalogue 116 A. and B. are both
referved to that species, it is, I think, manifest that the veference belongs
to the species preceding Nyclophilns, namely, to Barbastelfus communis,
with which, until Dobson pointed out the differcuce, Synolus darjelinensiz
was supposed to be identical.
VESPERUGD NASUTUS.

The locality of this bat is given as Shikarpur, Sind  The specimen
was oblained, I believe, so far as my memory serves, in the Shikarpur
collectornte, not near the town, butacross the Indus, a short distance
east of Rori.

VESPERUGO IMDRICATUS,

Therve is, in the British Musenm, a skin of this species sent by Blyth

and labelled Calcutta. The speeimen is in all probability Indian.
VESPERUGD MORDAX.

Dobson, in his * Report on Accessions to omr Knowledge of the
Chiroptera during the years 1878—1880," published in the Report of the
British Associntion, 1880, p. 184, shews why the “eastern form of V.
maurus (or rather perhaps V. savii) shounld be distinguished nunder the
name of V. mordax, Peters (M B. Akad. Berlin, 1866, p. 402).

In the British Mugeum collection there is a skin of this Bpocios
labelled V. maderaspatanus, Elliot. This is probably the Scofophilus
maderaspatanus of Gray's “List of the Specimens of Mammalia in the
Collection of the British Musenm," 1843, p, 29, a species that, like many
others in the same lisk, has never, to the best of my belief, been described.
The name is in all probability wrongly attribnted to Elliot.

VESPERUGO CEVLONICUS.

Dohson, in his (:‘rLtnlD,-;fue, p- 222, describes a speeies of bat as .
indieus from two Mangalore specimens, and records the existence of a
third specimen, labelled Madras (but very probably from the Malabar
coast), in the British Musenm collectivn.  He also calls altention to the
faet that SGUFWJ‘H”" n-yh-m'f.rm, Kelaart, * may L itlt!l]iil:ill, is the do-
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seripiion :m:l most of the measorements eorvespond closely ; but the
onter upper ingisors ave deseribed as having two or three cosps, and the
length of the tibin is given as M7 inel,” instead of 0-55, The type too
Liad been lost,

Now in V., tndices, as in 7. woetula, * the suter meisor is hollowed
outto receive the extremity of the lower eanine when the jaw is closed,' so
that this incisor may wvery well be deseribed ns having two or threo
cusps. But Kelanrt's expression is move charastervistie.  He says, * Upper
incisors 2 paivs both indistinetly bilobed ? or certninly the lateral ones
are trifid.” Now the inner upper ingisor is bifid and in all probability the
precise form of the oubter upper incisor varies, nccorvding as it is worn
awny by the point of the lower canine. Certainly, in some skulls of
V. woctula, * trifid’ would correctly express the form of the tooth. I think,
thercfore, that there should be no hesitation in recognizing Keloart's
name for the species.

- VESPERTGO ABRAMUS.

Blych in 1852 (J. A. 8. B, XXI, p. 360) received soveral bats from
AMasuri, sent by Captain T. Hutton. Amongst the speeies supposed to
be identificd was the pi]ri.-'\’r.rn;:-llv, which Blyth, then and subsequently,
called Myoiis pipistrellns (fhough the genns Ayotis of Gray, I belicve,
was confined to specics of FVesperfilic®). In 1853 (J. A. 8. B. XXII,
p. 881), Blyth pointed out that the sapposed pipisivelle from Masuei
differed from the true pipistrelle of Europe in colonr and in the smoll
size of the foot, which, with its elaws, searcely oxceeded 4 in. ; and he
proposed for this form the name AL pareipes, & name that is vetained by
Jerdon in his work on the Mammals of India, p. 43, but which is not, so
far as 1 am aware, mentioned by Dobson. The type was lost.

Years safterwards Captain Huotton, in his paper on Himalayan bats,
described a Vesperugo miceopus (P, 2. 8. 1872, p. 708), This was sub-
sequently identified by Dobson, T believe from exomination of the type,
with V. ebramus. I cannot but suspect that Blyth's Myotis parvipes
was the same.

At the snme fime, the dimensions of the foot, as given by Blyth,
agrec more nearly with those of the trne pipistrelle, und the only reason
for not identifying AL parvipes with V. pipistrellvs is that this species
has not been recognized amongst Hutton's collections, nor is it known
to occur in the Himalayas east of Koshmir, wherd it wns obtained by
Stoliczka (Yarkand Mission Mamm. p. 11). It is also possible that

* Tho pouns was proposed in 1862 (A, AL N, . X, p. 268), Tho txemples gt
wore V.osmurinns, T, beehateiai, and ¥, aotlecers, all belonging to the seeond seetivn of
the genus in Dobzon's Cutalogue,

;
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Myotis parcipes may have been a true Vespertilio. Ttis to be regretiod
that so imperfect a deseription was given.

I had expected to be obliged to festore the namoe of corvmandelicus
by which this bat was so long and so widely known in Indin, but, so far
ags I enn aseertain, ng Lotin name was given by F. Cuvier, who merely
called a small bat, but donbtless this species, Vespertilion de Covomuandel.
{Nonv. Ann, da Muséum 4" Histoive Naturelle T, p. 21).

VESPERUGC PIPISTRELLUS,

In the Society’s Journal for 1857 (Veol. XX, p. 159, note), Mr. Blyth
identified a spirit-specimen sent by My, Hodgson of Fesperfilio pallidi-
ventris with the pipistrelle, after comparing the former with British
specimens of the latter. In Blyth's Catalogue, however, althongh the
locality “ Himalaya ?" is assigned to the pipistrelle, there is no men-
tion of Fespertilio pallidiventris, and the figure of the latter in Hodgson's
MS. drawings is very unlike the pipistrelle. Beully is doubtless right
in his identification of F. pa.’ﬁu?hrrzn#ris with V. HE‘}Jr{E{'rrSJIS. [ have ox-
amined Hodgson's drawings, and the only reason for doubt in the short-

ness of the tragus in the figure.
VESPERUGO KUHLI.

1 think Pipistrellus lepidus, Blyth (J. A. 8. B. XIV, p. 340}, from
Eandahar, must be identical with Vesperugo lencotis, Dobson, now con-
sidered by the last named writer a varviety of V. kuhli. The deserip-
tion agrees, and the species is common in Sind, Balnchistan, and
Southern Persia, consequently it is very likely to be the common small

bat of Kandahar, .
BeoTOPFEILTS KUHLL .

I think it is a matter for serious regret that the late Dr. Peters,
when he had ascertained, by an examination of Leach's type of Seotophilus,
what the genus really was, did not at once propose n new generie fermn.
Leach in 1822 (Trans. Linn. Soe. X111, p. 71) described a new genus
and species of bat under the name of Smmpm‘ms kuhli. The name
Seotophilus was apparently left in oblivion until Dr. Gray in 1838 (Mag.
Yool. Bot. 1I, p. 497) applied it to a very miscellaneons assemblavo
of bats, comprising the Vespertilio temmineki of Horsfield and the Hﬂu:n--
philus kuhli of Leach {re-named S. leachi) together with a large num-
ber of spocics of Vesperugo, [t is only fair to say that Leach’s neconnt
of the dentition in the young Scofophilus agreed in some respects with
that of Vesperugo, bmt not with that of the type represeuted by Fesper-
¢itio temmineki of Hovsficld.

35
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£'l-:m'u1.*=c1er_1,-'s paper led to n wide use of the torm in an erroncous
sense, nud, when, thevefore, Peters, in 1866, examined Leach's original
type and found it to bo an immatdre example of the form then generally
known as Nyeticejus temmineli, with milk teeth, it is unfortunate that
the name Scotephilus was not abandoned, as it might well have been, for
Leach's description was erroncous and misleading.

Dobson bas recapitulated the facts above mentioned (P. Z. 8. 1875,
p. 368), and I believe he was precisely of the same opinion as myself, but
rather than propese a new name he accepted Scofophilus.  But this has
led to another difficulty. The specific name temmineki, applied by Hors-
ficld to one of the commonest, most widely spread, and Lest known of
oriental bats, conld scarcely be dropped without inconvenience, so-the
common yellow bot stands in Dobsen's works as Seotophilus temminekii.
1f, however, the examination of the type is sufficient for the identification
of the genus, the species may be determined in the same manner. This
Dobson acknowledges, but gets over the difficnlty by leaving the ques-
tion of the adult form to which the young type belongs open.

Now it is troe that in many genera of bats it would be very diffienlt,
perbaps impossible, to identify the young, but the present is not one of
those instances. Thore are but two other species that have the same
peculiar and unmistakable tragus as 8. temminckii, viz., 8. borbonicus
and 8. gigas both African. In both of these the upper incisors have o
very differently formed cingulum. By cutting down slightly on the gum
the permanent inecisors have been examined in Leach’s type Ly Mr.
Oldfield Thomas, and shewn, as was anticipated, to be those of 8. fem-
uinefi. It was of comse much more probable that Leach's specimon
shiould belong to this, very common Indian nod Malay form than to a
compurntively mre African species,  If, therefore, we are guided by typo
specimens, Yhe speeific name kulli has priority over temmincki, and we
must abandon a well known specific name for an anknown one. The
only alternative is to discard the genns Seofophilus, and this iz now
scarcely practicable, The species mnst thercfore stand in foture ayg
Seotophilus kulli,

SCOTOPUILUS ORNATDS,

Nyclicejus nivieolus, Hodgson (A, M. N, H. 1855, XVI, p. 44), proves
by a comparison of his MS. drawings with specimens of Seofophilus orna-
tus (Blyth) to be that species. Blyth's namo has priority.

8. ernntus, according to Jerdon, is found at low elovations in warm
Himalayan valleys, whilst the name of Nysticefus nivicolus indicates a
very different habitat. But Hodgson only knew that the bat named hy
him came from the interior of the Sikkim Himalaya, near snow, and it
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g
may have been obiaivned from o 1!1_:1_:!1 vallay at no reat clovation above
the sea.

L]
H.". REYIOQEPHALUR LEUCOGASTER.
There is in the Pritish Museum n skin of this specics proeured by

Hodgson near Darjiling,
VESPERTILIO HASSELTI.

A specimen from Burma, the exact locality not recorded, is in the
DBritish Musenn,

VESPERTILIO LONGIPES.

There can, I think, be very little, if any, doubt that this small bat
described 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,
8. B. XXIV, p. 363). DBlyth's types were obtained by Mr Theobald
from limestone caves near Matar Nag, N. of Islamabad (J. A. 8. B,
XXII, p. 581}, and were at first veferred by Blyth to Myoiis pallidiven-
tris, Hodgson, but subsequently distingnished. The types were alter-
wards lost. The measnrements, the large feet, and the habitat render it
nearly ecertain that the two forms are identical, but it s impossible to
adopt Blyth's name withount elearer evidence, for his deseription is in-
sufficient, and he declares the species to be oxtremely elose to the pipis-
trelle, which F. longipes is not. :

Y ESPERTILIO MEGALOFUS.

The collection containing the type of ithis bat was supposed to be
from the Gaboon, West Afvica. The known species in the ecollection,
however, prove to be from Kashmir, and there is overy probiability that
V. megalopus is from the same conutry.

Myoris sperpuorelr, Blyth.

This was a name given by Blyth in his Catalogue, p. 85, to threo
specimens of a bat in spirit received from Major Berdmore in 1859,
The description of the species appearved in the Society's Journal for that
year (J. A S.B. XXVIII, p. 203). The specimens were in all pro-
bality obtained at or near Shivé Gyeng on the Sittoung (or Sitang) River,
Burma. The types appear to have been subsequently lost, s they are
not mentioned im Dobsen's Catalogne at the end of Lis monograph of
Agintic Chivoptera, or in Anderson’s Catalogno,

" In this case [ am unable to suggest what the species can have heen,
It was said to resemble the pipistrelle in size and structure, but the fores
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Arm  wag H' in. long, - considerably more than in Vesperugo pipistrellas,
The species might have been founded on large individuals of V. abra-
mus, but, as speeimens of that ferm were vecorded as being received ab
the same time and referved to n distinot genus ond species ( Scolophilus
coramandelionus), this is scavcely probable. It is far more likely that
Myotis berdmorei was o true Fespertilio, and it may have been V. mon-
tivagus of Dobson or some other ally of F. mysfacines. But for the fact
that the species was veferred lo Myotis, a genus composed of forms with
the foot only in part free from the wing membeane, I should be inelined
to suspect that M. berdmored wasidentical with true Fespertilio adversus of
Hovsfield (not of Temminelk). The description and measurementis agres
very well, and it is highly probable that this wide-tanging species occura
in DBurma.  Moreover, ns has just been shewn, there 15 every reason Lo
suspect that another form referved by Blyth to Myotis (M. theobaldi) be-
longs to Vespertilio of the same section as V. adversus.

VESPERTILIO DORSONI
1 trnst that the types of this species will be cavefally re-compared
with V. formosus. Judged from Anderson's description Cat, Mam.
Indinn Museum, p 143, V. dobsoni may very possibly be merely a large
variety. The difference is not nearly so great as in the ense of Scotophi-
Tas kuhli (5. temwmineki) and 8. healls, which are connected by inter-
mediate forms.

EERIVOULA WARDWICKIL

There is in the British Muoseum o specimen of this species obtained
by Mr. Theobald in the Punjab, and another from Ceylon,

2 KERIVOULA PAPILLOSA,

This bat was ineluded by Jerdon amongst the mammals of India,
but Dobson gives only Java as a locality. A specimen was sent from
Caleutta by Mr. Pearson and is now in the British Museum. Tomes has
also recorded a specimen from Ceylon, Neither localiby iz thoroughly
anthenticated, but for the present the species may, I think, be retained
in the Indian list,

MINIOPTERIS BCOREIBERSI.

Dobson has shewn that Vesperfilio fuliginosa of Hodgson is thia
gpecies, consequently Scotophilus fuliginosus, Jerdon, Mammals, p. 36,
shonld be the same, and Jerdon professes to copy Hodgson's description.
But the characters given are very different and must apply to some othor
bat.
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In conclusion, it may bo useful to give the correct nn.m'l':s, or, whore
the species have not been determined with certainty, the approximato
identifications, of the bats ennmerateds in Jerdon's Mammals, I know
from experience how impossible it is to identify the species fron the
descriptions, and any gne who consults Sterndale’s Mammalia of India
will see what a sonrvee of confusion Jerdon’s names have proved. The

numbers are Jerdon's. In the few cases in which Dobson's specifio

names differ from mine I have guoted both.

Bars v Jerpon's Mannars,

Jerdon's Name,

Corrected Name.

P. medius.

No. 12. Pteropus edwardsi

No. 13. P. leschenaultis Xantharpyia amplezicaudata (Cyno-
nycleris amplexzcandata, Dobson).

No. 14, Cyupj!.fernﬁ' marginalus (. niarginalus,

No. 15, Megaderinag lyra AL lyra.

No. 16. M. spectrum AL lyra.

No. 17. Blinolophus perniger I, Tnetus.

No. 18. R. mitratus . mitratus.

No. 19. R. tragatus E. tragatus. (R. ferrum-equinum,
Diabson).

No. 20. R. pearsoni . pearsoni.

No. 21. R. affinis I, affinis,

No. 22, R. rouxi L. affinis.

No. 23. R. macrolis R. macrotis. o

No. 24, . subbadius ., wminor, i

No. 25. Hipposideros armiger Hipposiderus armiger (Phyllorhina
armigera, Dobson),

No. 26. H. speoris . speoris,

No. 27. H. murinus . bicolor,

No. 28, H, cinercus ; T, bicolor.

Na. 22, Cwlops _.f'r:'rffu:; Ceelops frithii,

Ko. 30. Rhinopoma hardwielil Fhinopoma microphyllum,

No. 31, Taphozous longimanus Taphozous langimanus,

No. 32, 1. melanopogon 1. welanapogon.,

No. 43. T\ saccolaimus T, saceolmmns,

No. 34 Nyctinomus plicatus Nyetinamaus plicatus.

No. 35. Seotophilus serotinus Vesperugo serotinus,

No. 36. 8. leisleri V. leislari.

No. 37. S. puchyonus V. serctinus,



No, 4

No,

No.
No.

Mo. «
No. 4
44,
. Lasiwrus pearsont
+ Murina sullus

No.
No,
No.
No.

No.
No.
No.
No.

No. !

No.
No.
No.
Mo,

No.

No.
No.
No.

46,
. N. canus
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Jerdo®'s Nans,

. &, coromandeltanus

. 8. lobalus

P2 Juliginosis

. Noetulinta noctule
. Nycticejus heathii

. N Intews
No. &k

N, temomineki
. N. casfanens
N, atralus

. N. ernatug

N, nivicolus

M. formosa

. Kerivoula picta

. K. pallida

. X papiliosa
.« Vespertilio caliginosus
. V. siligorensis

V. darjilingensis
140 {:.’.yl’ hii

. F. adversus

o Muyolis meurins

. M. theobaldy,

. ML parvipes

. Plecotus awrifus

. Barbastellns commatnis

3. Nyclophilus geoffroyi

[No. 3, 1483,

CQorrectad Nawe,
V. abramus.
V. Buhli.
? Miniopleris sehretherst.
Vesperugo npetula,
Seotophilus  kukli (8. temmineki,
Dabson).
8. Euhli,
8. Eubli.
S, kuhli.
Vesperugo atrafus,
V. kulld,
Beotophilus ornafus,
8. ornatus.
Hurpyiocephalus harpiyin,
H. eyelotis.
Vespertilio formosus.
Kerivoula picta.
Tespertilio fornosus,
Kerivoula papillose.
V. muricola.
V. mystacinus,
7 V. myslacinus,
V. murinus,
T, ealiginosus.
V. mnrinus,
? V. longipes,
doubtful, probably Vesperugo abra-
mits or V. pipistrellus,
Plecotus anritus.
Synotus darjelingensis.
Nyelophilus timoriensis (not Indian,
ineluded by mistake).

e
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L]
X.—On new or little-known Bulterglies from the Tndian Reglon.
Ly Liwoxen ve Nice'vieue, F. E. 8., C. M. 4. 8.
[ Received May 14th ;—Read June Gih, 18585.]
{With Plates XIII. and XIV.)
Family NYMPHALID R,
Sublfamily Saryriya.
1. Mreanesis macsanipa, Datler,

AL malsaride, Butler, Cat. Diarn. Lep, B, M., Satyride, p. 184, n. 27, pl. iii,

fig. 14 (1803); id,, Marshall and do Niedville, Butt. of Tnd., wol. i, p. 127, n. 105
(1585) ; Kebanda molsarida, Moove, Trans. Ent. Soe. Lond, 1889, p, 168 Myealesis
Lhasiana, Moore, Proe. Hool. Soe, Lond, 1874, p. 566 ; id, Marshall and da Nicdville,
L ¢, n. 106 ; Kabenda khasigna, Mooivg, Trans. Bot. Soo. Lond. 1820, p. 168,

Through the kindness of the Rev. Walter A. Hamilion, I have
recently received from Sylhet twelve males and two femnles of this
species, all eaptured within a short period of one another. As regards
the upperside they show no varintion. The spocies is a remarkable ane,
in that it is the only Indian Mycalesis that has ne ocelli whatever above.
The undersides, however, of these fourteen specimens fwhich Mr. Hamilton
selected for me from a very considerable number purposely to show
these variations) exhibit a perfect gradation from a specimen with g
single ocellus only (and that most minnte, in the first median interspace
of the hindwing, all the other ocelli being reduced to minute dots) io
another with the ocelli as large as shown in My Butler's firave. In
addition to this ocellular varintion, we have, concomitantly, quite as greab
a diversity in the ground-colonr. In the form with the ohsolete ocel i, the
basal two-thirds of the wings are ochreous-beown? and the outer thied,
with the abdominal marginof the hindwing, is purplish-grey. In the form
with all the ocelli large and porfect, we have the whole of the eround-
eolour much darker, tho discal purple line mueh move prominent, the
purplish grey border of the other form entively absent, and tho sories of
ovelli surrounded by a pnrple line. Every gradation is before me bobweon
these two extremes.

When this species was treated of in “The Butterflics of India,”
the anihors haid not scen ML B asiaia ; had they hod necess to o single
typical specimen, they wonld not have questioned its aspecific distingt-
ness from M. malsaride, There i3 no doubf, however, that these two
species are as much one as are Melanitis lada and M, fvineas op Alycalesis
blasine and M. pevesns. These extraordinary variafions are no doubt
entirely caused by the state of the atmosphere st the momoni probably
when the larva is turning to a pupa and all its tissues ave soft. With
vegard to many of the Indian Satyrine, they are divided into bwo strongly-
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marked well-defined groups, which I linve designated dey- and wel-
season forms respectively.  Theso fovms precedl during their respeclive
sensons, but ave by no means strictly coufined to them, For instance, if
is 1 common ocenrrence in Indin to have what is ealled o * break in the
rains,” when for many successive days one has westher somewhat similae
to that obtaining in the dey-season,  Any lnevee furning to pupe during
a % break " would almost certainly, thongh they would emerge perhaps o
week afterwards inn deloge of rain, be of the dry-senson form. Similarly,
during the dry-senson, dry-season forms prevail, but, should a miny day
or two come, pupm formed doring the welb interval would prolably
produce the wet-season form of butterfly. Again, as il takes butterflies
some little time to lay their exos (aftor having completed this operation
they die immediately), it must [requently happen that the two forms
overlap : a dry-season female not having Inid her eggs during the dry
season would do so at the beginming of the rains, and, though eaught in the
ruiny season, would still be a dry-season buiterfly, its worn appenrance, if
nothing else, proclhiming the fact; and wice wversd with a wet-season
butierfly mot having completed her laying during the rains and caught
in the dry-scason.  So it is with M. malsarida.  Mr, Hamilton obtained
n very long scrvies of it in the spring below Shillong in Sylhet : the
greator portion were, as they should have been, of the dry-season form,
but & fow were of the other extreme, and these he picked out, together
with intergiade specimens between the two extremes, and sent to me. The
prevailing form of this species is thevefore M. Ehasicna in the dry-scason
and troe M. malqarida in the wet-season, and the oceasional appearanco of
the goe form or the other out of its proper senson will not upset the main
fact of the ocenrrency of two distinet well-marked forms corresponding
to the seasons, the dey and the wet, into which the Indian elimate may
be primarily divided.

My, Moore's subgenns Kabanda eontains therefore o single species
only, 50 far as is ot present known, and nadds one more to the groups
of Mycalesis in which seasonal dimorphism ocenrs, as given by AMr. W.
Tioherty in vol. Iv, pt. ii, of this Journal, p. 106.

M. sealsarida may be considered to be o rare species, as it appenrs
o be strictly confined to Assam, thongh it is probably common enongh
in the spots where it is found at all.

Snbfamily Nyuenanrsz,
2, ZorHopssA RAMADEYVA, de Nicdville, P1. XIIT, Fig. 3, .
7. vamadern, de Nieéeille, T. A, B, B, 1687, p. 147,

T take this opportunity to figure this very pretty and distinet
gpecies. 1t lacks (as also does Z. andersond, Atkinson} the glandular
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pateh of differently-fovmed seales on the npperside of the hindwing near
the base of the costa which is one of the eharncters of My, Doherty's sub-
genus Charma,® of which Zophosssa daladeva, Moore, is the type. Tho
name * Clarma " is vory close to Charmus, but has o different origin,
being that of a valley ip Kumnon, T beliove,

3. DByopia wnatuyis, Deary.

Papilin ifithyin, Druvy, TIL Ex. Ins, vol. if, p. 20, pl. xoli, figs. 1, 2, fewale (1773) 3
Hypanis simpler, Boiler, Proc. Beol. Soc. Lond. 1853, p. 146, n. 7, pl. xxiv, fig. 8§,
? femalde,

In ¢ The Butterflies of India,” vol. ii, p. 15, I admitted B, sinples,
Butler, as a species distinet from B, dlithyia, Drwry, though I had not seen
n specimen, on the strength of Colonel Swinhoe's assurances that it is a
good species and his having recorded it from Poona, Mhow, Depalpore,
and Assitghunr. He recorded H. polinice, Cramer (which is a synonym
of B, dlithyia, Drury), also from Poona aud Mhowr, and identifies one of
my specimens from Depalpore as B, dlithyia, so that the two speeies ocomr
togother in three onb of the four logalitics from which B. simples has
been recovded,

Not being able to identify I, simpler, I sent my entire collection
of spocimens of this genns to Colonel Swinhoe, who has kindly
separated them info the two species, I dlithyia and . simpler.  Of the
latter specics he idenlifies five specimens, one from Dombay, two from”
Poona, one from Sirur, and one from the Central Provineces. I find thal
these five specimens show as much vaviation as do these in my long sevies
of B. ilithyta, nnd I cannot trace one single charvacter running through
these five examples by which 1 ean distingunish them from I ilithyia,nd [
do not know how Colonel Swinhoe identified them. * The points of diffor-
ence between the two speeies that T gave in the key to the genus in my
hook are quite incorveet, having been taken solely from Alr. Builer's ficure
of 1. simples, with which the specimens Colonel Swinhoo identifies
as such do not at oll agree. Mr. Butlev's deseription of I siplea
iz of little use to students in Indin, a3 he compares it {o B cora,
Feistliamel, nn African species, which Mr, Trimen in his * South-African
Butterilies,” vol. i, p. 264, gives s a synonym of I, ilithyia. Tn con-
clusion, I think that there is only one species of Byblia in India, which
stands as ilithyia, unless of eonrse Colonel Swinhoe should have incorrectly
identified my specimens of B, simpler, in which ease all his recorded loca-
lities for that species would probably also be wrong, but this is a very
nulikely contingency.

@ J. A, 8. B, vul. Iv, pt.ii; p. 11T (1586).
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4. NEPTIS WamA; nosp., Pl XITL Fig 1, 8.

Haptratr : Bhutan.

IExpaxsg: o, 25 iuches.

Desoeivrion : Mavg, Urveensioe, both wings distingnished from N,
srrayane, Moove,® by baving all the markings Bright oclivcons iustead
of * pure wihite,” ns deseribed and fizaved by My, Moore for that species,
or just very fnintly tinged with palest ochreous, as in the specimens
I have seen. Hindwing with the submarginal band narrower. Usxopez-
sioe, both wings with the ground-colour and pale vielet m'.u']cings of &
deepor and vicher sbade of colonr. Hindwing with the submarginal
band as above parrower, the pale viclet band between ib and the diseal
band broader and bebter-defined, and the marginal pale violed line neaver
the margin.

There are three male speeimens of N, siana in the eollections of
Messrs. Otto Méller and A. V. Kuyvett taken in April and June Ly
their nutive collectors in Bhutan, The rich ccliveous coloration of the
markings of the unpperside will at once distinguish N. nona from N,
narayana. The range of the latter species has been considerably ex-
tended by Colonel A. M. Lang, R. B, taking it at Naini Tal rarely at
from 5,000 to 6,500 feet elevation in the middle of May. N. saa is algo
allied to * Lamenitis " antonia, Oberthiin,t from Moupin, from which ik

“may be known, on the upperside of the forewing, by the diseal stvenk
being shorter, and the lower portion of the discal macular band (in
N. antonia formed of four spots at regular intervals divided ouly hy
the veins, in N. nana appavontly of two spots only, with a considerable
spacet of the ground between them, the upper spot mearly a circle,
the lower an clongated strenk) differently shaped. On the hindwing
the submarginal yellow band in N. nana is narrower. It is also more
distantly allied to © Liwenilds " armandia, Oberthiir,t described without
exact locality a5 from China, but the extreme tenuity of the yellow
markings on the upperside of both wings in that species will at once
distinguish it from N, nana ; the markings of the nnderside ave similar
in chavacter; but those on the hindwing are much blarred, and the
ground-colour is pale yellow almost thronghout. N, newe is also allied
to . thishe, Ménétrics,§ a species that has no yellow submarginal band
on the upperside of the hindwing, and oceurs in Amurland,

* P. % 5. 1858, p. G, n. B, pl. xlix, fip. 5, male,

1 E'tndes d'Ent., vol. i, p. 22, n. 11, pl. iv, fig. 3 (1876).

1 E'tndes d'Ent., vol. i, p. 23, o, 12, ploiv, figs. da, 44 (1876).

§ Figured in Schrenck's Heisen, vol. i, p. 26, n, 66, pl. i, fig. O (1839),
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5. Arnvaa nvroa, de Nictville,
A ewfiela, do Nietville, Butt. of Indin, vo). §i, p. 181, n. 474 (1686},

Havrrar : Soulth Andaman Isles,
Exvaxse: o, 2:6 ijches,

Descrierion : Mave. Urrersiog, both wings black, Forewing with
a promineut oval white spot at the end of the discoidal cell, and an
indistinet broken basal naveow white streak ; three subapical oval white
gpots divided by the discoidal nervales, the upper the smallest, the lower
rather larger, the middle spot the largest; an oblique discal sevies of
three white spots, the upper in the fvst median interspace lavge and oval
touching its bounding nervules, the one below in the sobmedian intor-
space quadrate, filling the interspace, slightly consiricted at each side,
the lowest spot below the submedian nervorve elongated ; an indistinet
pale rufous marvginal and submarginal moeular band, the latier ending
anteriorly in a prominent bright rufous spot ps in .. eama, Moore.
Llindiwing with the fivst subeostal nervale and that portion of the costal
nevvure between the bases of its branches pure white ; a broad diseal
white band from the submedian nervure fo the first subeostal nervule,
with o small oval spot in the costal interspace in continnation; o
narrow pale marginal band, and a broader more distinet submarginal
band. Usoersipg, both wings duoll cehreons more or less marked with
black between the veins. Forewing with the Uluish-white discoidal
streak formed of four equal portions ; a bluish-white spot near the base of
the suobmedian interspaee bearing a prominent wedge-shaped black
spot 3 otherwise mavked muech as on the upperside, ﬂ.-';,g{{u-;'nﬂ witli o
enrved subeostal white streak, and a dizenl series of ﬂﬂl‘.ﬂ'\["ﬂsil'lg blnclk
spots between the veins from the fivst median nervule to the costa s the
abdominal mavgin broadly bluish; otherwise marked muech asz on the
upperside, 4

I have at last received a male of this species from My, R. Wimbor-
ley; the first female was eanght as far back as 1872, and i3 now
in the Indian Muscum, Calentta. The male is nearest to that sox
of 4. cama, bul may at once be known on the upporside by the cell-
streak and spot being white, not rufons; the white subapical spots
and discal band aro nlso diffevently formed ; in the hindwing the discal
white band ending in a small well-separated oval spot in . vufula
iz also a distingnishing feature. The colour of the ground on the under-
side i5 & good deal different too, and the streak in the cell of the forp-
wing of A. rufula being divided, while it is entire in . cama, will
readily distingnish between these species.
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. Huruania apiva, Moore,

Adalias adima, !nlu:.-ru.. Horsfield and Moore, Caob. Lep. Mus. E. I O, vol. i,
. 10, 0, 802 (1857) ; Euthalia adimear de Nicéville, Dutl, of India, wol. i, p. 210,
w, 03 1BSG).

When I wrote about this specics in ® The Butterflies of India,”
[ had seen no specimen of ity bul, thanks fo Mr, Walter A. Lamilton,
I have received a considernble series of males nnd five fomales, all taken
below Shillong in Assam. They shew great vaviation in the only
character which distinguishes the species from I, appiades, Méndtrids,
wiz.,—tho entire absence or move or less prominence of the blue band on
the outer margin of the hindwing on the upperside in {he male. In
gome specimens there is not the smallest speckle of blne, in others thero
are just a fow blue scales at the anal angle, in others a considerable pair
of patches in each interspace, till the other extreme is reached in which
there is on almost continuous band, as in B, appiades, divided only by
the veins and internervular folds, The female is indistingnishable from
the common form of that sex of &, appiades. I was wrongin the * Butter-
flics of India" in saying that E. adima * is apparently nearest allied to
I, jahuw, Moore:" superficially a typical male of . adime is nearer to
E. jalnu than it is to H. appiades, the former having no blue coloration on
the npperside, but, as will be seen from the aobove remarvks, E. adima is
n very variable species in the male, and one extreme of the varinbility
approaches very near indeed to E. appiades, and the females of the two
are indistinguishable. Mr. Hamilton tells me that F. appiades does not
occnr ab the spob where he finds B9, adinee ; the latter may therefore bo
treaded ns o loeal race of E. apprades till the series of gradations between
the two species is fonnd to be quite complete ; ot present there 18 1 Con-
sidernble gap between my most blue E. adima and E. appiades, though
that n]mcirﬁ.uu is really much neaver to I appiades than it is to typical
1. adima. The true B, appiades cecars almost all over Assam and is n
very common speeies. Lt is o little strange that it should be replaced ot
the foot of the Shillong hills by so variable a local race,

Family LY CAENIDAE,
%. ZEPOYRUS DOWERTIN, m. sp., Pl XIV, Figs. 1, &, 2, 2.

Haprar: Western Himalayns,

Exraxsg: o %, 1'5 1o 1'7 inches,

Deserierios : * Mare, Urrenston, both wings black. Forewring with
the black arca confined to the costa nwmrowly, the ounter margin broadly
and increasingly to the anal angle, and the inner margin narrowly ; the
vest of the surfaee extremely dark irideseent preen varying to irides-
cent purple according to the pluy of the light, crossed by the black

-l
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veing, IHimdicing with some streaks of the same colour’ hetween the
veins on the dise; anal lobe and tail (the latter tipped with while)
obscure rveddish. Uspersion, bofh  wfugs  veddish-brown, somelimes
ochrcous-brown ; the diseoidal cells elosed by a narvow red band ount-
wardly delined with blagk, Forewdng with a waved dizeal ved band, its
onter edge irregular, and defined by a fine black, then & silvery ling,
extending from the costa to the first median nervule; a submarginal
increasing maculay dark fasein, the apical hall of the oufer margin red-
dish. Hindwing with a broader diseal red band than in the forewing
prominenily outwardly defined with o silvery ling, a submarginal lunulae
red band, which is bent upwards at the anal angle and econtinued somg
distanee along the abdominal margin, where it is inwardly defined (as are
also the two lunules next to it on both sides) with a fine silvery line ; o
geries of red lunules on the marging fail red. Cilia cinereous through-
ont. Feuware. Urrersioe, both wings black. Torewing with an irregular
orange spot placed ontwardly agninst the disco-cellular nervoles, and
another similar spob placed below and beyond it in the second median
interspace, sometimes extending diffusedly into the interspace below
the discoidal cell and a patch in the middle cf the snbmedian interspace
rich purple (never green) in some lights ; this colonr sometimes entirely
absent., Hindwing nnmavked. Uxpersiog, boll wings as in the male.
May at onece be distingnished from Z. icana, doove, by the discal
band of both wings on the undervside being narrower and outwardiy
defined with a bright silvery line. The two Innular marginal bands on
the underside of the hindwing ave in Z. dolerlit also more prominent
and deep vermilion thronghont: in Z. drana they are more orange and
that colour is confined to the anal angle. The l.“!i(.‘:!l.l band on the hind-
wing helow is always distant from the diseo-cellular band : in Z. feana
ihe two are run into each other, owing to the much greatersbreadth of
the bond. '
I possess numerous specimens, including four females, of 2.
dofiertii taken by Mr. P. W. Mackinnon at Tehri Gurhwal, near Masuri,
8,500 feet, in June ; T also took four males on the Jalanri Pass, abt about
9,000 foet, Kulu, in July. As Me. W, Doherty first pointed out the dis-
tinctness of this species,* I have mueh pleasure in naming it after him,

8. Acrsiya ABERRANS, n. 8p,, PL X1V, Figs. 3, &, 4, 9.
Hapiratr : Upper Tennsserim,
Expanse: &, 1'45; ¥, 150 inches.
Descrierios : Mave. Urrensive, both wings shining bluish-purple,
with a very narrow outor black margin, Hiundiwing with some marginal

* J. A, B. B, vol. Iv, pb, 2, p. 131 (1586},

*
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narrow black streaks on cither side of the tail divided from the cilia by
a white thread; tail black tipped with white. Uspersior, both wings
coloured and marked almost exnstly like A. pavaganesa, mihi. Forewing
with the diseal macular band much broken in the middle, the lower por
tion below the thivd median nervale being shiffed backwards consider.
ably, so that the outer anterior angle of the nppermost spot of the lower
portion touches the inner posterior angle of the spot above it; in A.
paraganesa this band is straight ond wobroken. Hindiing with a fow
metallic green seales towards the anal angle which arve not present in
A, paragancsa. Fruave, Ueeersivg, forewing with the costa, apex, and
outer margin all brondly black, the base and dise of the wing to the
inner margin pale bloe ; o whitish spot at the end of the diseoidal eell,
one beyond in the lower discoidal interspace, and two smaller ones
below divided by the second median nervule. Iindwing with the costa
broadly, the onfer margin less brondly and decreasingly black, the veing
black, widening out towards the margin, the rest of the wing pale
blue; a fine anteciliary white line on either side of the tail. Uspersioe,
both wings moarked as in the male, but the metallic green scales on the
.Fu'.uzrhe'f:.:g wanling.

A larvger specics than A, paraganesa, the male conspicuonsly different,
s the blue eoloration extends over the entive surface except the ex-
treme margin, while in A. paraganess it is confined to a pateh on the
dise and base ; the opposite sexes in 4. paraganesa are also nearly alike,
while in d. aberrans they ave widely different. This is only the second
species of the genus. The male was taken by Caplain C. T. Biogham in
the ;-“l.]'_(\-lﬂﬂ}' Valley on the Gth January, 1852, the female was also obtained
by him at Donat in Jannary.

= 9, Zamowa gisopi, n. sp., PL XIV, Fie. 5, 4,

Haprrat : Pegn Hills, Burma.

Exravse: 8, 1 inches,

Descrirrioy : Maug. Urrersiog, boih wings black., Forewing with
a streal on either side of the median nervure, o small pateh filling the
base of the sccond median and o larger one filling the base of lirst
median interspnce, a lengthened streak in the interno-medinn area and
placed obliquely above i, a large somewhat qnadrate pateh in the
submedian interspace, all brilliant shining altvamarine-hlne inclining to
brillinnt emerald-green in some lights, Hiadwing with the posterior two-
thirds of the snrface also blue erossed by the black veins, the outer margin
narrowly black, and with somewhat diffused black spots placed apon and
near the termination of the median nervales, two conjoined spots in conti-
nuation of these Intter in the submedian interspace ; costal and abdominal
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.
marginsg pale fuscons. Uxpursiog, bothk wings deep glossy purplish-brown,
Forewing with a diseal maenlar irvegunlar fascia, and with a dounblo
geries of indistinet marginal lunules f inner moargin pale.  Hindicing
with a very ivregular discal mocular fascia, outwardly slightly defined
with whitish ; marginaldunules moch as in the forewing, some indistinet
plambeons irrorations townrds the anal angle.

Neavest to “ Poritin” pharyge, Hewitson, from Pernk and Borneo,
from which it may af once be distinguished by the absence of the throa
subapical and six marginal blue spots and the broad steeak in the interno-
median aren on the npperside of the forewing, and the much greator
extent of blue coloration on the upperside of the hindwing ; the mark-
ings of the underside also are very different,

Described from a single specimen in the collection of Captain C. T.
Bingham, who captured it in December, 1887,

10. Apnxwigvs RUEMA, n. sp., Pl XIV, Fig. 6, d.

Haprrar : Sikkim.

Exeaxse : &, 1'3 inches.

Desceierion : Mane.,  Urpersipe, forciwing black, the base and lower
diseal avea slightly iridescent deep blue of the exact shade and extent of
4. nipaliens, Moore ;* a small forruginous spot near the basze of the
second discoidal interspace. Hindwing with the eostal margin broadly,
outer margin narrowly black, abdominal margin pale fuscous, the rest of
the wing iridescent deep blue ; anal angle ferruginons, beaving two blaclk
spots sparsely mavked with metallic silvery scales: tails black, tipped
with white. Uxpersio, forewing pale chrome-yellow, the inner maegin
below the median nervare fuscous, beyond and below the first modian
nervule whitish ; a very shorb black streak from the base of the wing
touching the eostal nervare posteriorly ; a small oval spot befond in the
dizcoidal cell ; another crossing the cell from the base of the first median
nervule to the costa; an oblique discal band from the middle of the costa
towards the anal angle; a figure of eight beyoud, parallel to the discal
band and touching the costa; two oblong spots beyond touching in the
middle, not reaching the discal band, bnt forming with it a disconnected
Y-shaped figure; a submarginal eatenulated band, ending posteriorly
in two black spots in the submedinn interspace ; all these spots and
bands of o darker chrome-yellow than the ground, broadly outwardly
defined with black; a marginal fine black line more or less broken up
into spots. Hindiwing pale chrome-yellow ; the spots and bands arrang-
ed as usual, coloured asin the forewing, the discal and submarginal
bands where they are recurved to the abdominal margin marked wiih

* J.A.B. B, vol. liii, pt. 2, p. 27 (1884),
47
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metallie silvery lines ; tho anal lobe marked mnch as on the npperside,

but the fersnginous colour more inclined to orange,

The type is uniquoe in Ehé collection of Me, Otto Miller, The
species is nearly allied fo . wipalicws, Moore, which also oecurs in
SBikkim, and from which the male does not differ on the npperside, but may
be known on the underside by having none of the spots aud bands of the
forewing traversed by o silvery line,

11. Arnxxrs puxksmiig n. sp., Pl X1V, Fig. 8, &.

Hamirar: Sikkim,

Exvansg: &, 1'35, and 1'60 inches.

Descrierion : Mare. TUreersipg, forewing as in 4. rikma, buk lacks
the ferruginons spot.  Hindwing as in A. rakma, but the anal lobe dull
ochreous instead of ferrnginous, Uspensios, both wings pale reddish-
ochreous or stone-colonr. Forewing with the inner margin paler, the
nsual blackish patch towards the base of the inner margin; all the
markings much reduced and atienunted; the shorb streak at the base
of the cell and ring-spot beyond enlirely absent in one specimen, bub
present in the other; the other bands and spots spareely marked with
silvery as in A. nipalicus, Moore. Hindwing also with all the bands
highly attennated and marked with a silvery line; a very small ferru-
ginous-orange spot only on the anal lobe.

The species is known to me by two male specimens in the collection
of Mr. Otto Méller, one of which was taken on Sth May, 1888, Lxcept
in size, they are nearly exactly alike,

-

12. ° ArpxECs 8481, n. sp., PL XIV, Fig. 7, 9.

Hamiryr : Sikkim, Bhutan,

Exvaxse: & 2, 1'5 inches.

Desenreriow : Mane.  Uerersion, bolh wings exactly ag in 4. rulima,
but the ferruginons spot beyond the discoidal cell rather larger. Uxprg-
sioE, both wings differ from thab species in the ground-colour being
pale cinnamon-red instead of pale chrome-yellow, all the bands and spota
the same, but, instead of being filled in with dark chrome-yellow, they are
cinnamon-red. Feuane. Urpeisiog, forewing black with an oval suffused
ferraginous patch on the dise marked in the middle by a black spot ; the
lower discal and basal areas metallic plombeous-silvery. Hindwing dull
fuscous, sparsely sprinkled with plumbeous seales. USpERSIDE, forcwing
very pale chrome-yellow ; the figure of eight and two spots beyond
much smaller and quite divided. Hindwing, ground-colonr dull pale
cinunmon, marked as in the male.

This species is known to me by three male specimens almost exactly

e — == =
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alike in the colleation of My, Otto Moller, one of which was taken in Hikkim
on Llih July, 1884, another is withont date, and the third was taken
in Bhntan in April, 1887, also a single female in the collection of Mr.
G. C. Dudgeon taken on Gth May, 18587, also in Sikkim,

Whether A. aipalitus, A. rakma, A. rukiiad, and A. sand ave fonr
distinet or one protean species must remain undecided for the present.
The ground-colonr of A. mipalicus and A, relaee is the same on the
underside, viz. yellow, but the former has the bands and spots marked
with 3 silvery line, while the. latter has not. The colonr of A. rekeiine
iz dull Tudian-red or stone-colour, bands marked with a silvery line ;
of 4. sani cinnameon-red, with no silvery line. By these characters, ns
far as my specimens go, the various species can ba readily distinguished,

13. Horaga mANA, n. 8p., Pl. X1V, Fig. 10, 4.

Haprrar : South Andaman Island,

Expaxse: &, 115 to 1'25; 92, 1'20 o 1+35 inches.

Descrrerion : Macg. Urrersivg, both wings differ from I, albine-
cula, Wood-Mason and de Nicbville, in the viclet-blue coloration being
replaced by pure cernlean blue. Forewing in having the oval white
discal patch smaller, bounded by the lower diseoidal and firsé median
necvulls, in one specimen ouly extending very slightly into the sub-
median interspace, divided into three portions by the black crossing
nervules; in one specimen there is a considerable pateh of pure caorulenn
blue scales on the basal half of the wing below the median nervure, which
pateh is obsolete in another specimen and entirely absent in a third.
Uxpersiog, forewing differs in having the median white band exterding
conspicaously almost to the costa and pure white theoughout, the anterior
portion of it not washed with fuscous as in H. albimaculs, Hindwing
with the median white faseia on the avernge twice ns hm'r.d this;
however, is a variable feature in both species. Fryane much Imgul than
the male in three out of four specimens, Urreesivg, forewing with the
dizcal white patch twice as large, extending from the snbeostal almost
to the submedian nervure, and proportionally broad ; a few pale grey-
blue seales placed below the median neryure towards the base in two
specimens, Mindwing with somo seattered pale grey-blne scales on tho
dise. Uspensiog, both wings bright fulvous. Forewing with the diseal
white patch almost tonching the costa, its antermor portion narrow and
outwardly slightly hooked; the ground-colour beyond the white patch
ingreasingly to the costa fuscous ; inner angle and morgin pale.  Hind-
wing with the cutwardly-diffused diseal band outwardly bordered by a
pale fuscons fascia, widest at the costa and obsolete at the thivd median
nervile. Otherwise as in I, albiwacula,
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Deseribed from two males and ithros fomales colleeted by the late
Mr. A, R, de Roepstorff, and now in the Indinn Museum, Calentia, and
another pair taken by Mr. R. Wimberley in my own collection.

1 have taken this opportunity to figure a male of M. albimacula,
(Pl X1V, Fig. 9), which is the only other speciesof the genus oconrring
in the Andaman Islands, and is not fornished with the * male-mark " :
present in H, rana and all Indian specics except H. viola, Moore. 4

14. TaraLkx TaRa, n. gp.,, PL XIV, Fig. 11, &,

Hapirat : Bylhet, Naini-tal.
Expanseg: &, 16; 2, 1:65 inches.

Descrierion : Mave. Urreersiog, both wings black glossed with vich
deep purple-blue in some lights, somewhat as in K. sphine, Fabricius (a
common gpecies in Sylhet and Burma, and figured by Hewitson as Dendoriz
varuia), but not of so Lrilliant or rich o shade, Forewing with a promi-
nent round discal velvety black sexnnl patch on the middle of the disc
extending slightly into the discoidal cell and traversed by the bases of
the two lower median nervules. Cilia black, on the hindwing white from
the second median nervule to the anal angle. Hindwing with the anal
lobe marked with a small ochreons spot. UnpErsioe, both wings gfeenish-
ochreous. TForewing with two short brownish lines at the end of the
cell; » regulavly-cuvved narrow brown discal band from the costa to
the submedian nervore. Hindwing with the disco-cellular lines as in
the forewing, the discal band also, but outwardly wery irregular,
finely defined with white ; & similar short obligue band on the middle of
the abdominnl margin; a round black spot on the margin in the first
median interspace faintly crowned with ochreous; the anal lobe black,
the space beyond sprinkled with black and white; fine anteciliary black
and white lines becoming obsclete anteriorly; tail long, black, tipped
with white. Femane. Urrersipg, both wings dull purple, entively lack-
ing the rich deep purple gloss present in the male. Unpensios, both
wings bright ochreouns, the markings asin the male,

Deseribed from several examples of both sexes obtained in Sylhet
by the native collectors of the Rev, Walter A, Hamilion, also from two
females taken by Colonel A. M. Lang, . B, one at Naini-tal, 5,000
feet, on 20th September, the other at Nalaina, near Naini-tal, 4200
feet, on 22nd September, 1887, The blue coloration of the mpperside
of the male is different from that of any species known to me; the
“male-mark " is also more prominent than in any other species of the
genus and-different in character; it is present in Ji. orsets, Hewitsou,

« but is quite different; and is altogether absent in K. sphine, Fabricius.
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15. Rarata nosacea, n. sp., PL X1V, Fig. 12, .

Haimrar: Sikkim. .

Exraxse: &, 116 to 1'56; 9, 140 to 152 inches.

Descrrerios : “ Mate. Ureensior, both toings fuscons. Forewing
glossed with shining deep steel-purple from the base to beyond the
middle.  Hindwing with all but the costa, outer margin narrowly, and
abdominal margin broadly, glossed with shining deep sicel-purple.
Uxpersing, bolk wings vinous-red, in some specimens the red colonr some-
what obsolescent. Forewing with two short dark lines at the end of the
cell, a diseal very even slightly enrved narrow davk band from the costa
to the submedian fold, a submarginal obscure fascia. Hindwing with the
disco-cellular and diseal markings as in the forewing, but the latter at ita
posterior end assuming a W-shaped figure, the whole band ontwardly
narrowly defined with white, at its posterior eud also inwardly defined
with white, the anal lobe marked with ved 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 diseal line. C4lia reddish-brown
thronghout. Tadl black, tipped with white. Fesmate eoloured and
marked exactly like the male, but of course lacking the male secondary
sexunal characters.

Mr.'Otto Moller possesses five males and six females of this dis-
tinct species all taken in Sikkim in March. The reddish-vinous colova-
tion of the underside at once distinguishes it from all the species of the
genus known to me.

16. RaraLs BUXARIA, 0. 8p., Pl X1V, Fig. 13, 4.

HanrtaT : Bhutan, .
Exraxsg: 4, 1'62 inches.

Descrierion : Mare. Uerersior, both wings dark brown overlaid
with a deep steel-blue gloss, in cortain lights the whole surface shows a
resplendent emrulean coloration of much the same shade as in Rapala
schistacea, Moore, thongh of far greater extent. Hindwing, the anal lobe
with an oval pateh of deep vermilion seales, the abdominal margin pale
brown and very hairy, fail black tipped with white, Uxpersine, both
wings of a pale ochreous-brown colour, Forewing with a pair of fine
brown lines closing the discoidal eell; a very straight obligue discal
line from the costn to the middle of the submedian interspace, mado
up of two equal portions, inwardly of a pale brown portion, out-
wardly of a dark brown portion; a very indistinet submarrinal fascia,

Hindwing with o pair of very fine brown lines closing the discoidal coll ;
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a very strnight diseal line ns in the forewing from the eosta to the firat
median nervule, from thence to abdominal margin forming o W-shaped
figure ; a submarginal fascia ns in the forewing ; anal lobe black crown-
ed with whitish, inwardly marked with an orange line; a round black
spot crowned with ochreous on the margin in the first median interspace,
the wing-surface between it and the anal lobe sprinkled with black and
white scales, a fine black marginal thread. COifia reddish-brown throngh-
out. Body concolorous with the wings above, pale yellow below. Head
with the frontal tult and palpd pale yellow.

Apparently nearest to Rapale nissa, Kollar, with which it closely
agrees in the coloration and markings of the underside, though the
discal line on the underside is straighter and more even than is nsually
the case in that species. It differs, however, from I. nissa on the
upperside in having the rich iridescent blue reflections, which are only
scen in certain lichts, and are entively absent in B. nissa,

Deseribed from o single specimen taken in Bhutan in April, in the
collection of Mr, A, V. Knyvett.

17. TaorIA 1STROIDEA, de Wictville, Pl1. XIV, Fig. 14, &.

T. istroides, de Nicéville, Proc. Zool. Soe. Lowd., 1887, p. 4065, pl. xl, fig. 3,
Jemale.

Haprar: Sikkim.

Exraxse: &, 1'4 inches.

Desonterion : Mawe, Differs from the deseription of ** Remelana "
yaj;r:T Doherty,® on the orrersinE of the hindwing in the gliL’r.m'ing azure
patch being of greator extent, oceupying the anterior half of the discoidal
ceM, instead of extending into it slizhtly, and renching to the costa
and to the Apex of the wing. On the uspersipE the apox of the fore-
wing is concolorous with the rest of the wing, not darker as in I, yajua,
the discal liue is ontwardly curved, of a deeper rufous than the ground-
colour, outwardly defined by a fine white line, instead of being chivlly
white, slender; aud sinvouns, and withont any trace of an onter black
bounding line ; the hindwing has the abdominal margin concolovous with
the rest of the wing, not partly white as in Ji. yajua.

Deseribed from asingle specimen taken in Sikkim on 2nd Decom-
ber, 1887, in Mr. Otto Miller's colleetion. The underside ngrees exactly
in eolour and markings with the female, except that the ground-colonr
is rather darker.

* J. A, B. B, vol. Iv, pt. & p. 128, n. 140 (188G).
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18. 'I'AJURIA DONATANA, 1. sp., PL XIV, Fig, 15, d.

Hamrar: Upper Tenasserim. i

Exraxse: &, 1'35 inches.

Descmierion : Marg.  Urpensior, both twings deap purplish-hlack.
Forewing with the basal and lower diseal aveas rich deep mridescent
blue, the colour extending slightly into the discoidal cell from the base
of the fivst median nervule to the base of the wing. IHindwing with an
clongated discal pateh of rviek ividescent blue of a lighter and brighter
ghade than in the forewing; the abdominal margin anteriorly pale
fuscons and fringed with white, anal lobe white marked by a round black
spot, bearing a few metallic silvery seales ; cilic from the anal angle to
the second median nervale white, thenee to the apex of the forewing
black. Uspersioe, forewing rich chrome-yellow, nnmarked, the inner
mm-giu brondly pale fuscous. Hindwing rich chrome-yellow ; the anal
area sprinkled with black and white scales; the anal 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
irreenlar W-shaped white figure finely defined with black ; a fine black
anteciliary line from the anal angle to the discoidal nervale. Tails
black tipped with white, the onter rather the shorter,

A smaller species than the * Myrina ” orsoling of Hewitson,* from
Celebes and Macassar; differing in the shape of the blue patch on the
upperside of the forewing, which in that species is deeply indented at the
base of the first median nervole ; also by the absence on the underside
of both wings of the very pale broken linear brown band described, but
not shown in the figure, as ccourring in M. orsolina, and in other details.

I have described T. donatana from a single example taken by Captain
C. T. Bingham in the Donab range, Upper lenasserim, in April.

Family PAPILION1ID.E,
Sabfomily Parinioxms,
19. Parinio XosBLEIL m, 8p,, Pl, XIII, Fig. 2, &,
Hamrar : Karen Hills, Burma,
Expanse: d, 4 inches.
Descriprion : Mate. Urrersio, both wings black. Forewing with
four longitudinal streaks of scattered ochreous scales in the discoidal

cell.  Cilia black. Hindwing with a large cream-colonred tripartite sub-
apical pateh from the discoidal nervule to the costal nervore much as i

# 111 Diurn. Lep., p. 38, n, 30, pl, xvii, figs. 56, 58, male ; 67, female (1865),
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P, helenus, Linnwus ; o somi-civeular red mark encloging n round portion
of the gpround-colour at the anal angle; cilia black, but with a spotof
white in the costal, diseoidal, and® median interspaces. Uxpersiog, both
wings blackish-Lrown, Forewing with the streaks in the discoidal cell
as above, but more promincnt, some scatbored sochreons seales on the
dise, and a shork pale streak on the margin on each internervular fold,
Hindwing with the eream-colonred patch as above, a submarginal serica
of pale yellow lunnles from the costa to the third medinn nervule, each
lannle marked i the middle h:r‘ []{'.ll“'I}DLI.!i; an ochreous lunule in the
first median interspace, and an almost complete ferrnginons-ochreous
ring-spot ab the anal angle, above which is au clongated patch of whitish
seales ; there ave a few seattered blue seales on the dise from the sub-
median neryare o ‘t:]lﬂ discoidal nervule. Ciliz hlu.c];’ but marked with
a white spot in the middle of each interspace.

Nearvest to P, helenus, from which it may be readily distinguished
by its smaller size, narrower wings, and the single red lunule on the
upperside of the hindwing only ; on the underside by the short inter-
nervular streaks on the margin of the forewing, by the large sabapical
cream-colouved pateh of the hindwing being entive, not divided ns in P.
fielenus into three well-separated spots by the black veins, by the sub-
marginal lanules being pale ochreous-yellow instead of red, by there being
no lunole in the second medinn interspace, o single lanulo in thoe first
median interspace (in P. kelenus there ave twa), and in the seattered blus
goales on the dise, and the patch of whitish seales in the submedien
interspace placed agninst the submedian nervare. It is altogether a
narrgwer inseet than P. helenus, and does not agree in shape with any
species known to me, though it is perhaps in that respect nearest to
P. demolion, Cramer, to which group, on further eonsideration while this
paper is passing through the press, T have come to the conclusion that
it belongs, in which opinion My, Wood-Mason, to whom T have submitted
the specimens, concurs.

Two male specimens of P. noblei exactly alike have been obtnined
one in Febronry and one in March in the Karen Hills by the native col-
lector attached to the Phayre Museum, Rangoon. I have named the
species after Mr. B. Noble, the Curator of that Muscum, who has
generonsly presented one of the specimens to me, besides many other
rarities from the Burma region.

Family HESPERIID.E.

20. Heseeria (?) cEPHALOIDES, n. sp., PL XIII, Fig, 4, &.

Hanpirar: Karen Hills, Burma.
Expanse: o, ' inches.

Descripmion : Mane. Uppersipg, lofh wings davk purplish-brown ;
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eilia alternately black and white. Forewing with a lafge somewhat
square spot at the end of the cell, a little larger rhomboidal one below it
in the first median interspace, and a much smaller square one at the
middle of the second median interspace, three small conjoined round
subapical dots, of whi“l’ the npper one is the largest, the middle one tha
smallest, all translocent white ; an opaque dot touching the submedian
nervure in the middle of the submedian interspace. Hindwing with
three translucent white spots forming an equilateral triangle, of which
the two at the base are the largest and equal, and the apical one isa meve
dot. Uspresive, foreiwing with a broad costal streak occupying the upper
half of the diseoidal eell and reaching to just beyond the middle of the
wing, and an apical patch, bright chrome-yellow, between which streak
and pateh the ground-colour is enstangous, the rest of the wings black ;
the translucent white spots as on the upperside, but with two additional
gmall black spots between the lowest of the subapical series and the spob
in the second median interspace. Hindwing with the basal hall of the
wing chrome-yellow, the onter half castancous; n small ronnd castane-
ous spob near the base of the wing, the three Jiscal translucent spots as on
the upperside, bub with two additional opaque round spols;, one near the
costn at the inner edge of ihe eastaneous porlion of the wing, the oiher
in the middle of the submedian interspace, all ive spots surrounded by
o fine black line ; there ave traces of a series of blackish spots between
the veins nenr the margin, Head, thorax, and abdewmen black above,
beneath, lags, and palpd chrome-yellow.

Very near to, but quite distinet from, Hesperia cephala, Howilson,®
a fairly common Sikkim species, from which it diffors in its larger size,
and in the following particulars :—the subapical series of spots on the
forewing has the middle spol the smallest and the u']upcr one Lhe largest,
while in H. cephala the series is an inercasing one ; in L cephgla the spol
below these is in the lower discoidnl interspace, in M. cephafoddes it is in
ihe second median interspace ; on the hindwing, in I ceplaloides thera
are three small spots, in I, cephale there are two only, both large, the
outer ong very large; on the underside in H. cophala the costal yellow
sireak extends nninterrnptedly from the base to the apex, in I, cephalodies
it is interrupted by a large castaneous patch; in I, eoplala the hindwing
is entively yellow, in H. cephaluides the basal half only is yellow, the
onter half heing castancous; the spols too ave very different and in
greater number and occapy different positions.

I am indebted to Mr. B. Noble, the Cuarator of the Phayre
Museum, Rangoon, for the opportunity of describing this inferesting
gpecies, of which he has obi ained tweo specimens.  They were caplured

& Ful. Mooth, Mag vel xiif, p. 152 (1876),
g8
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by the nativ® eollector attached to that iustitution in the Kaven Hills in
April, 1887,

21, PLESIONEURA LAXMI, 1, sp., Pl XIIT, Fig. 5, 4.

Haprrar : Upper Tenassorim,

Expanse: &, 1'8 inches. ”

Descriprion : Mawe. Urrensiog, both 155‘:!53 u]i':reag]m}nigh_ Fora-
wing with a very large quadrate spot filling the outer end of the dis-
coidal cell and extending somewhat narrowly to the costa; o small
quadrate spot near the base of the second median interspace ; another
quadrate spot below it fully four times as large, in the middle of the
fivst median interspace; two dots placed obliquely in the submedinn
interspace, the upper one placed below the lower onter angle of the
large spot in the interspace above ; three snbapieal well-separated dots
in o curved series, the npper one twice as large as the oither two taken
together—all these spots lustrons translucent white: an indistinet dark
maenlar band, and two small black dots placed one above the other ob-
lignely near the base of the submedinn intevspace. Hindwing rather paler
than the forewing ; o subeosial black spot placed near the base of the wing,
two parallel diseal Llack macular bands. Uspersion, both wings ochreons-
brown., Forewing morked as above, iadicdng with the bands broken
up into spots and arranged thos :—a lavgish black spot in the discoidal
eell, almost completely surrounded by a series of spols beginning with o
moderate-sized one near the base of the snbeostal interspace, a very
large round one near its middle, then about cight small spots enrving
vonnd to the base of the wing. Cilia brownish throughout. - Anfenna
ochifeonsz-brown above, the hook black above, ochreous below. Body and
head more or less edneolorous with the w ings above and below.

I possess o single specimen taken by Captain C. T. Bingham in
Mareh in the Thonngyeen Forests, Burma. It is ncarest to P. agni,
mihi,® but the groand-colour of the upperside is entirely different, as
are also many of the markings.

22, PrEsIONEURA BASIFLAVA, n, sp., PL XIII, Fig. 7, &.
Hagirar : Travancore,
Expaxse: o,.1'8 inches.
Deseriprioy : Mace. Urrersipe, both awings dark glossy brown,
with a slizht vinous tinge. Ciliz paler brown. Forewing with a pyramidal
spot at the end of the cell, and a large somewhat rounded one below it

in the first median interspace, both semi-transpavent lustrous white,
Hiadwing unmarked. Uspersioe, both wings rather paler than above,

® 1., A. B. B, vol. lii, pt. 2, p. 87, n, 32, pl. x, g &, fomale [1883)
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Forewing marked as on tlie upperside. *Hindicing with the Dnsal third
of the wing rich chrome-yellow. Head and body above concolorous with
the wing ,ujlalfju' and {hora below greye aldonier cinereous.

T am indebted to Mr. Hovold 8. Ferguson for a single specimen of
this remarkable specics, which as faras T know has no near nlly. He
informs me that it was captared by a Mr, Atholl MacGregor, probably in
March or April, 1880, at Pirmaad, and that Mr. MacGregor, who is now
in England, possesses only one other speeimen,

23, HipARl BHAWANI, n. sp., Pl XIII, Fig. 6, d.,

Hanirar : Arracan Coast, Burma.

Exraxse: &, 22 inches.

Descrirrion : Mane. Trerersior, both wings ochreons-brown, Fore-
wing with four lustrons semi-transpavent pale yellow spots, one just
beyond the middle of the cell mueh constricted in the middle, an oval
one in the upper discoidal interspace, n squarish one near the middle of
the second median interspace, and the last near the middle of the firat
median interspace, lunular; a small opague spot in the submedian inter-
space tonching the middle of ithe submedian nervare. Hindwing
unmarked, but densely woolly towards the base. UNDERSIDE, forewing
brown, the costa and the apex broadly pale ochroons more or less atviat-
ed with fine brown lines; the four semi-transpavent spots as above, but
with iwo minnte ones above the subapical spot divided by the fonrth
subeostal nervule; the spot in the snbmedian inferspace larger and
diffused. Hindeing pale ochreous, but with a dark brown streak parallel
and near fo the costa from the base to the outer margin, and the abdo-
minal margin widely brown, the ochreous portion ¢f the wing coarsely
striated with brown. Mead and thorar above clothed with long pale
ochreons hairs, but with a line of dark brown haivs rouning down the
middle ; alidoinen dark brown above ; palpd, thorax, and abdomen pale
ochreons beneath ; anfenne with the shalt pale eclircous above dark
brown bencath, elab pale ochreous anteriorly, fuscous posteriorly.

Deseribed from a single speeimen in Capilain C. T. Bingham’s
colleetion taken by him in Febrnary, 1886. 1t cannot be mistaken for
the other three species of the genus, H. irava, Moore, I, sybirita,
Hewitson, or H. sfaudingeri; Distant, all of which oceur in the Malay
Peningnla.

24, COLADENIA IL'I.!lI[I!,1'{.|.T¢II, n. &p., Pl, XTI, Fig. 8, d.

Hanrrat : Sylhet.
Exraxse: &, 1'0 incles. L
Descriremion : Mave.  Urrersiog, forewing olive-greenish fascous,
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with two very irvegular broad diseal black fascim joined in the middle;
three most minute transparent subapical dots, the uppermost the lnrgest,
pluced at the outer edge of the anterior portion of the outer black fascia,
o very minute similar spot in the second median interspace, o very
attenuated spot across the middle of the first nedian interspace, both
placed on the outer black fascia; the inwer margin somewhat broadly
wrrorated with grevish seales; a snbmarvginal indistinet broad blackish
fascin. Hindwing, ground-colour mueh as in the forewing, but the cuter
third of the wing irvorated with gray seales; a recurved black maeular
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.
Uxpersing, both wings vinous-fuscous. Forewing with the teanspavent
spots as above. Hindwing with the disd irrovated with whitish ; the
macalar black band much as above; an antecilinry whitish line. Cilia
fuscons,

The Rev. Walter A. Hamilton, after whom I have much pleasure
in naming it, obtained a single specimen in Sylliet in the spring. It is
guite unlike any species known to me, and I place it in the genus
Coladenia only becaunse it agrees in outline with €. {{ssa, Moore.

25. Parxira UMA, n.gp., Pl XIII, Fig. 8, ¢
Hapitar: Karen Hills, Burma.
Exraxse: ¢, 2:0 inches.

Descrierion : Femare. Urrersive, bolh wings rich dark glossy
brown, the base clothed with somewhat long greenish-ochreons seto, Cilin
ochreons-brown. Forcwing with a spot in the discoidal cell divided in
the middle by a fold of the wing, its upper portion lengthened, inwardly
shasply pointed ; three increasing conjoined subapical spots, the pos-
terior one meavly twice as large as the other two taken together ; o
quadrate spot near the middle of the second median interspace, a largor
one in the first wedian interspace placed exactly midway between the
spot in the second median interspace and the lower portion of the cell
spot, its outer edge highly exeavaled, its inner edge correspondingly
rounded—all these spots shining translueent echreons. Uxpersiog, both
wings brown strongly washed with vinous. Forewing with the spots ag
above but white instead of ochreons, the spotin the cell entive. Hind.
wing with a lengthened subcostal broad streak posteriarly bounded by the
snbeostnl nervore and second subedstal wnervule: o diseal recurved
transverse series of six quadmte spots, of which the two below tha
posterior end of the subicostal streak are the smallest, a similar hu
somat\']lnf,ﬂtlﬁﬂﬂ:ﬂd spot near the base of the wing— the streak-and spots
all pure eilvery. Head and body concolorous with the wings above,



.

1882.] L. de Wictvillo—New Butterlics from the Tudian Region, 203

palpi and sternum pale ochreous beneath, rest of body mnd‘lugﬂ concolor-
ons with wings beneath,

A single specimen was obtained$n April, 1887, in the K'n'ml Hills
by the native collector attached to the Phayre Muosenm, Rangoon, and
I am indebted to My, B Noble for the opportnnity of deseribing it. Tt is
a remarkable species with wo near Indian ally, but appears to belong to
the same groap as the * Hesperia ™ ornate of Felder® from Buitenzorg,
Java, n species which has the spots of the forowing on the underside
smaller, and a donble sevies of spots on the hindwing, as shewn in the
figuve. .

EXPLANATION OF THE PLATES.
Prare XIIL

Fig. 1. XNeptis nana, n. gp., o, p. 276,

w2, Papilio aoblei, n. sp., o, , p. 287.

a3 Eophoessa ramadeva, do Nicéville, o, p. 274,

w b Hesperia ? cephaloides, n. sp. d&, p. 288,

pw 8. Plesiongiera laxmi, n. gp., o', o 200,

w 0. Hidari blewani, n. sp., &, p. 291.

s 1+ Plesionewra basifava, n. gp., o, p. 200,

w 8. Coladenic hamiltonii, n. ep., o, p- 201,

w9 Persarg wme, n. gp., 3; d. 202,

Prare X1V.

Fig. 1. Zephyrus doherfii, n. sp, o, p. 278,

He B 15 s D BP P 2TE

s 3. dcesina aberrans, n. sp., o, p.o 270,

R i 4 n. Bps; 5 p 280, k
s 9. Zavona jaseda, T BJk, d", P280, .
' 6. Aphneas rebma, n.sp., o, p- 281, g

AT 5 sani, n.sp,; 9, p. 282,

e 7 rukmiii,n. sp., o, p. 252, -

w2 Herage albimaesle, Wood-Mazon & de Hl‘ﬂé"-'i]iuj =R

w0 v FENG, MLED oy P 283

11. Rapala tara, n. sp., o, p. 2684,

e LR ,, rosdeet, 0. 8p., o, p. 285,

13 v burariz, n. sp , o, p. 285,

»n L& Tajuria istioidea, de Nicéville, &, p. 285,
L il donafaka, 0. sp., &, p. 287,

# Reise Novara, Lep., vol. ifi, p. 515, u, 900, pl. lexij, fig. 6, male (1866)
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-
XI.—A List of the Ferns of Stmla in the N. W, Himalaya between Levels
of 4 a00 and 10,600 Feet,—Dy H. F. Buaxrorp, F. R, B.

[Recoived Mey 12th ;—Read June Gth, 1888.]
{(With Plates XVI—XXIL.)

Tu the convse of my summer residence at Simla during the Iast ten,
and more 1mru’.c11]:w1}' the last five, years, I have availed myself of such
apportunities as bave offered to collect and examine the materials for a
list of the local ferns, The limits of my field of work have necessarily
been determined by considerations of ready accessibility, and do nol
extend mueh below 4,500 feet on the one hand, nor above 10,500 feet on
the other. 1 have, indeed, sometimes visited lower slopes and valleys
Loth in the neighbourhood of Simla and in Chamba and the Jumna
valley, but my examination of these lower levels has been too imperfect
to admit of my attempting anything like so complete a list of their fern
florn as for the range of elevations between the limits above specified.
To the ferns ceeurring between 4,500 and 10,500 feet, therefore, this list
is restricted.

In lateral extension, it takes cognizance of that portion of the Simla
ridge which extends from the south-westorn limits of the station to the
furiher side of Hatu, a distance by the Great Tibet Road of about 52
miles, but beyond the immediate neighbourhood of Simla my examina-
tion of the hill slopes has been reséricted to lovels above 8,000 fect.

As is well known, Bimlan stands on thab ridge of the Himalaya
which divides the drainage of the Sutlej from that of the Tonse and
Jumna, the former a tribuiary of the Indus, the Iatter, of the Ganees,
aud is therefore a pars of the main watershed of Indin. The outer hills,
between Simla and the plaing, are for the most part bave of forest, and
the absence of shade and the dryness of the air which blows up from
the plains during many months of the year are eminently unfavonmble
to plants so fond of coolness and moisture as the majority of the fern
tribe. Enst of Simla, in the direction of the mountning, forests were nt
one time dense ond vigorons, but for a distance of thivty miles mozt of
those on the Simla ridge have now been either destroyed and eleared, or
g0 fur wasted and denuoded of all their lurger timber that, save wherse
protected of lute years, they present little more than stretches of brush-
wood and small eoppice. A few remnants, however, still exist at Masho-
bra and Mahalo ; and the northern faces and sommits of Knmallori and
Hatua are still covered with magnificent forests, which afford rich gronnd
for fern collectors and, indeed, botanists genevally,

In the glens and valleys below Simla, destroction has heent equally
at work ; and there e be little doabit that, 20 or 30 years ago, the fern
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fiorn of this neighbourhood was far vicher in individuals and, to some
extent probably, in species than it now is. In 1877 and 1852, in the
conrse of a very superficinl search, I obtained two or three species which
I have sinee hunted for in vain; and, in a list of ferns collected between
1875 and 1877, drawn up by one who appears to have been a eareful and
competent collector, and publizhed anonymously.in the Intier year, twenty-
two other species and varieties are enumerated which 1 have not met with.
Bome few of these are doubtless From eithier lower or higher levels than
those here adopted as limits, and one or two may be ervoncous determi-
pations, but it is very likely that several have since been extirpated.

The 1877 list enumeraies B0 =pecies and vaviefies; my own, nob
less than 101, and it therefore ineludes 37 which are notb in the former ;
but 20 of these were not then described, or at all events had not been
identified as Indian ferns, and some of them may possibly have been
ineluded under other and erronecus names. And five of my own list 1
consider as doubifully distinet. It contains, therefore, but 12 distinet
forms, well known as Indian in 1877, which escaped the former collector.

The names in the 1877 list which do not appear in mine, omitling
those which have been changed, or which I have vejected, are tho
following :—

Trichomanes anrienlatin.
Clystopteris fragiliz (o high level form).
Cheilanthies rufa (o low level fern).
Pleris longipinnula.

Aspleniwm heterocarpunt.

. tenuifolinm.

A, Holenackerignunmn,

A, oxypliyllnn.

Nephrodivm grasilescens. 5

N. thelypleris.

N. cochleatnm (a low lovel fern).

N, Brunonianum (a high level fern).

N, barbigermin  (dibto).

N. sparsum.

N. setigerum (a low level fern).

Polypodiwm appendiculatum.

P, punctalwn,

P, adnascens (possibly P, fissuan), .
P hiewiontidewm.

P, propinguun (pechaps P rivale).

P. juglandifoliwmn.

(rypmnog raneie tolla,
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Of these,” T\ auwriclatum, Pt longipinnula, Asp. heferocarpnm, A.
beneifolinm, Neph. gracileseens, N. seligernm, Pal, appendiculatum, and
P, omiontiidenm are not knowns from the NW. Himalaya, and Adspl,
Hohénaekerionum not from Northern Tudin, and some at least probulily
rest on ervoneous identilications, Uyet. fragilis, Cheil, rufa, Neph, cochilea®
fwm, N. Brunonionwm, and N, barbigeruin nre quoted either from higher
or lower levels than those of my list. The others may either hiave dis-
appeared of late years, or, if still existing in the neighbourhood of Simla,
they have escaped my notice.

In the nomenclature of my lisl, I have generally followed My,
Clarke's veview of the ferns of Northern Indin, rend before the Linnman
Bociety in June, 1879, and published in their Transactions: and T am
indebted to AMr. Clarke and Dy, King for the identifiention of some forms,
especially the Diplaziuwms, three of which [ give on Mr. Clarke's anihority.
I should myself have considered these as mere forms of Asp polypadiod-
des, or perhaps rather dspl. wnbrosum. Tn o few eases, T have ventured
to depart from Mr. Clarke’s views, dividing specifieally forms which he
has assoeiated, and associating others which he has, althongh with donbt,
enwmerated uader diffevent specific mames, The following are the
principal instances :—

Adiantum Edgeworthii is recognized ns specifienlly distinet from .
eatdatwm, Col. Beddome has suggested the separation, and 1 fully
concur with Lim,

Two vavieties of Cheillantles farinosa are soparated from the type
and so named. And Cheilanthes Dallousie, as well as Cheilanthes albo-
marginata, are recognized as good distinet species. I have colleeted both
largely and find them fo be constant forms with no fendency to gra-
dunte into Ch. furinosa.

Wallich=s dsplenium (Athyr.) tenuifrons is separated from A. niyripes,
the habit, elevation, range, and charactor of the habitat of the two being
fuite distinet.

Mr. Clarke’s dspl. filiz femina, var. polyspora hns since been recog-
nized as identical with A. Brongniart's Athyr. Sehimperi, to which I have
therefore veferred it.

Wallich's Afhyr. pectinalum, which Mr. Clarke treals nlso s o vaviely

of A. filiz freminag, is also separnted. It has a creoping voot-stock and
in other characters is suilicienily distinet and charncteristic,
s Mr. Clarke's Neph. jiliz was, var. normalis passes by such indefinile
gradations into the form which he identifies with N, rigidum that it is
impossible to separate them, This appears to have been more than sur-
mised by 3y Clarke himself.

The Simla fern which has been referred to Neph. canum, J. Smith,
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is inseparable from N, prolizem, as also Mr. Clarke hu.x]r:-ufnd i 1lenrn
from Mre. Baker that the m'j;;in:t] habitat of the type is unknown, and the
Simla forns do not correspond with it very closely. N, conuwne is there-
fore omitted from my list.

Lastly, I follow Col. Beddome in separating Polypodiun stmplex
from Pol. lineare. The former is a thin-fronded, eminently perishable
fern which shrivels up and disnppenrs with the fivat breath of the dry
northerly wind, The latter is o thick covineeons fern which simply rolls
up its fronds at the end of the rains and waits till the damp aiv and rain
of the following monsoon onee morve unrolls them and rvestores their
torpid viiality. P, elathrafum, Clarke, is a thivd allied, but quite dis-
tinct, specics very abundant in Simla.

There are a few other changes that, as the result 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.

1t is much to be desired that botanists shounld agres o some peneral
rale to regulate specifie distinetion in dealing with forms so variable and
yet presenting so few marked characters as ferns. Al present, the prac-
tice of different describers is by no means uniform, and that which each
follows 18 generally to be gathered only by inference from the results of
his work. The rule which I have formulated for my own guidance is
that, when two sets of formis which can readily be distingnished apat
occupy the same or contiguous aveas (if as far as is known they ave nob
linked by intermediate forms either in theze areas ov in the interval be-
v.seen them), they should be recognized as distinct speeies, and such dis-
tinetion would not be invalidated by the existence of a form possgssing
intermediate charaeters in some far distant regiop. On such ronnds
I ].l:lsc the separation of Cheilanthes Dalliousie from Cheilanthes Jarinosd,
and Adiantum Bdgeworthit from A, coudatum. .

I atiach mueh importance too to marked difforences of hiabit sueh s
have been noticed above in the case of Polypodium linecare and P. sim-
plez (in this case, however, the two forms have a different venation
also). And especially when these are nccompanied with equally marked
differences in the characters of the habitat and the range of elevation of
the contrasted forms. Thus Aspleninn tenuifrons differs from A, G-
pes, not only in the manner of its growth, and the form and boxture of
the frond, but it is restricted to levels below 7,000 feet and ihe imme-
dinte neighbourhood of streams; whereas A, wigripes grows on well
shaded hill slopes, only at clevations above 8,000 fect. In all these cases
no intermediate forms are met with, .

The following is a numericnl generic summary of the species and
varieties enumerated in this List,

a9
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Bpecics. Yariobies,
Woodsta 1
Thiekzonta . 1
Trichouanes 1
Davallia 3 1
Aedvantfumn {3 ¥
{ '.". ;'.".'lrl:..'-'.l'.: O 4 i
Oviyehiinn 1 1
L I."_I.'If.l."l_.lLH'd e 1
Pleris 0
Woodwardia 1
Asplentum 21 a4
Aspidinm G 2
Ne Fu'ln rotd it = 7 4
Oleandra 1
Polypodinm 15
Notholeena |
Cymogranme 4
Ogmnnda 2
Ophioglossm 1
Hotvyehinm 3
Total bate) 13

List of Ferns collected in the Nelghbourhood of Simla between the
Levels of 4,500 and 10,500 Feet,
«1l. Woonsia eLoxGata, Hook.

Comman on KEumalhori and Hatu, above 8000 £t At Baghi, at the
enstern extremity of Hatu, it occurs as low as 8,500 £t

2. DicEsoNIA S0ADRA, YWall

Rare. Found only at 5,800 and 6,000 feet below Simla.

3. TRICOOMANES DIPUNCTATUM, Poir.

Not common. Ay highest is 6,500 feet. Also on damp rocks and
trees below Simla at 5,500 and 5,800 [t.

4. Davarus (Leccosteara) 1mersa, Wall,

Very rare. Mentioned in the 1877 list, The only specimen 1
have seen is a barren frond found by Col. Collelt at 5,800 ft.
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L3
5. Davanuia (Levcosreara) euvnenea, Don. sp.
The typical form, distinguished by its red rachis, obtuse segments
and ovate seales of the rhizeme is abundant on trees on Kumalhord
and Hutu above 8,500 ft., but does not occur lower.

6. Davauwa puncnna, var. peendocystapter’s, Kunze sp,

Very abundant on trees at Simla between 5,500 and 8,000 ft. Tt
is to be met with only in the vaing, and blanches and shrivels up with
the first northerly winds, about the beginning of September, except
i damp ravines, where it lnsts o few weeks later,

7. Davacria (Srexoroma) CHiNeNsis, Swarlz.

Rare. In two ravines below Chota Simla at about 5,000 ft.
Clarke quotes it from Eumaon; but it is rave at Mussoorie.

8. ADIANTOM LUNULATUM, Burm.

At 4,500 ft in the Sainal valley below Simla, but at no higher ele-
vation. It ranges over the plains of Indin in damp places.

9.  Apiawrum gavparowm, L.

Common in damp situations by streams from 5,000 ft. downwards.
Abundant in the Doons and Sivaliks.

10. Apmaxtosm Eoeworrai, Hoolk,

Found in situations similar to the precedings but at higher levels.
It is not commou, bat I have gathered it in several ravines below Simla
up to 6,000 fi. 5

11. ApiaNtoM carintus Vexens, L.

Common on damp rocks by streams below 6,000 fi. In the arid
climate of Beluchistan, it grows in the snbterranean wator-conrses (term-
ed karezes) nsed for irrigation.

12. Apraxrosm vexustos, L.

One of the commonest and most abundant ferns of Simla, covering
banks and sloping ground in shady places, and ranging from 4,500 ft,
up to the top of Hatu at 10,500 fe.

It wvaries mnch in cotting, being either 2- or 4-pinnate, Also in
the shape and size of the ultimate pinoules, which yary from BaTTONWly
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cunente fo rliomboidal and transversely elliptieal, being broader than
deep.  Both series of forms ocenr thronghout the range. The sori are
generally orbicular remiform with o deeply notched margin; but somo-
times oblong with a straight margin.
13. Apmxrom repatoy, L.

Rare. T have found it only on the north face of Hafn, at elovations
of 8,500 and 10,000 ft. This lnst is nearly 1,000 ft. higher than Clarke's
and Beddome's highest assigned mange.

14, CnEeiLaAXTHES SUBVILLOSA; Hook,

Chiefly above 8,000 ft. But I have found stragglers as low 2s 7,300
ft. on Jako. It iz common in the neighbonrhood of Matiana aund
Kagkanda, on the bank by the roadside.

15. Cremaxtees Dingousix, Hook., -

Cuite distinet from €. farinose, and subjeet to little vavintion. Iis
range is from 7,800 ft. to the highest visited (10,500 ft.). Fine speci-
mens are to be found on Jako, thongh not common. It is more abundant
on Kunmalhori and Hatu,

It appears to be restricted to the Himalaya, and is most abundant
in the N. W. Himalaya. In Sikkim it appears to be rare, but Sir J.
Hooker gathered it af 10,000 ft. on Lacheely, and Mr. Levinge found it
growing plentifully on Siuchal elose to Darjiling ot 8,000 ft. He ngrees
with me as to ifs specific value. The following is a description of its
distinetive charn c{m's;

" Btipes 2 to 4 ina. long, shorter than ihe frond, naked or with o fow
lax spreadimg seales near the base. Fronds 6 to 9 inches long, 2 to 4
inches broad, acute lanceolate, without white powder at any stage of
growth. Lower two pairs of pinnm subequal. Segmentsnarvow. Lines
of sori interrupted at the sinus. Invelucres even, crenate or toothed on
the margin, hardly lncerate.

16. CnermaXTeEs ALBO-MARGINATA, C. B. Clarke.

Very abuudant in and around Simla, covering the roadside banks
and old stone retaining walls, Range from 4,800 ft. (my lowest) up to
8,500 ft., above which it is veplaced by Ch. Dallousie. Like that species
it appears to be restricted to the Himalaya and chicfly to the N. W,
Himalaya, thongh I lenrn from My Levinge that his native collector
brought him a specimen from the intevior of Sikkim. A (heilanthes
which occurs on the Khasi hills, also Mount Abu and the Nilgiris, and
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hias been referved to this species, is that which I describe below as O
Jarinosa, var. anceps. The following is o deseription of . albo-marginata,
which is well represented in the figure Plate 52 of Mr Clarke's Reviow,
except that the scaliness of the coste and veins is not fully shown.

Stipes 4 to 10 ins, long, generally shorter than the frond, bearing
thronghout dark linear lanecolate scales with pale translucent margins.
Similar seales extend to the primary and secondary rhachises and costas,
Fronds up to 11 inches long, aecnte deltoid, under sarface nalked or
in the young state, and in the small fromds that persist throngh the
dry season, thinly coated with yellowish white powder, Lowest
pair of pinne generally the longest. Segments oblong. Lines of
sori searcely intevrupted at the sinns, Margins of involucres highly
lncerate, -

It is always readily distinguishable from other allied forms by the
presence of seales on the veins and coslee, and by the highly lacernte
invelucres,

17. Coemantaes Farivoss, Eanlf, var. typica.

This is very abundant in the Sivaliks and Doons and in the deeper
valleys of the onter Himalaya up to 4,000 ft. In the neighbourhood of
Simla, it may be found as high as 5,000 ft., above which T have not met
with it, The following characters distinguish it from other allied forma,

Stipes up to 12 ins. long, generally longer than the frond, deep
red brown, naked or with a fow linear scales, near the base only,
Frond deltoidly lanceolate, acute to nenminate, up to 8 ins. long and 5
ins. broad, always thickly coated beneath with white powder. Lowest
pair of pinne always the longest. Segments narrew. Sori continuous
round the sinus, Margins of involucres entive, uneven or toothed, not
lacerate. 2

Thiz form ranges all over India. I have collected it at Pachmari
at 8,000 ft., and T have specimens from the Khasi hills ot 3,000 and 5,000
ft, and from the Nilgiris up to 6,000 ft.

18.  CHEIANTHES FAnINOSA, var, anceps* nov.

This has been frequently confounded with O, albomarginata, Tt
appears to have as wide a range in India as the typical variety. In the
North-West Himalaya, it has a well defined, hut restricted, range of
elevation, viz, from 3,500 to 6,000 ft, and is common below Simla
between 4,500 and 5,000 ft. lis characters are as follow :—

* This wns described as C. anceps in a paper entitled, * Tha silver Forns of Bimla
and their Allies, read before the Simla Natural History Society, June 25th, 1886 y
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Btipes thick ap to 8 ins, long, little longer or shorter than the
frond, dark chestout to almost black, bearing, generally throughout, dark
lincar lanccolate scales, with phle margins, which often extend to the
prineipal rachis, but not beyond. Frond lauceolate to oblong lanceolate.
Under surface alwoys thickly eonted with whitp powder. Lowest two
or more puairs of pionm subequal, rather distant. Involucres narrow,
with toothed or lncerate marging,

Readily distinguished from the typical form by the shortness of the
lowest pairv of pinnm, and the greater extension of the scales. In large
well grown fronds, the lower three or four pairs of pinne ave nearly
cqual, and the form of the frond approaches that of Ch. subvillosa.
Specimens collected by Mr, Clarke in the Khasi hills present the same
characters as those of the N,-W. Himalaya. I have specimens also
from Mt. Abu, collected by Dr. King, aud from the Nilgiris at 4,000 £t.
and 6,000 fi., collected by Mr., Gamble.

19. CHEILANTHES FARINOSA, var. grisea® nov.

This is an alpine form which I have met with only between Nig-
kanda and Baghi ot £,300 to 8,500 f&. Mr. Gamble has collected it on
Sinchal near Darjiling at 8,000 {6,

Stipes slender, 2 to 6 ins. long, light brown, naked or bearing a few
thin brown and translucent lanceolate scales (not white margined) near
the boze. Fronds dimorphous. One form narrow lanceolate 4 to 5 ins.
long, 1} to 2 ins. broad, thin papyraceous. Lower 3 or 4 pairs of pinnm
sub-equal distant. Under surface thickly coated, upper surface sprinkled
with*white powder. Segments narrow oblong. The other form ovate
lnnceolate. Pinnm tlose, trinngular, Lower two pairs equal. Both
forms fertilg. Involucres as in typical variety.

These last five forms of Cheilanthes form a natural group, probably
desconded from the same parent form, O\ Dallousie and O. albomar-
ginata are sufliciently distinet to be regovded ns species. The two last
enumerated approach the typieal form more nearly and mny convenient-
Iy be treated as varieties. With respect to the dimorphism of wvar.
grisea, it would appear that the typical vaviety somelimes shows a
gimilar tendency, as AMr. Clarke has communicated to me specimens

from Shillong which he has noted as var. subdimarpha.

20, Oxvemiom Jaroxicow, Konge,
The type form is very rarve at Simla. It has been found near Mas-

® Originally described as Cheil, grises, nob.
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hobra at about 6,000 f6. I have gathered it also in tht Ravi valley
near Chamba, o hundved miles further to the north-west,

21, Oxvomrom Jaroxioun, vir, multisecta, ¥, Henderson,

This is one of the eommonest Simla ferns, growing abundanily, on
the ground, both in forest and on the open hill side. It has a creeping
root-stock. Its range at Simla is from 6,000 to 9,000 ft.

22,  CrYProGRAMME CRISPA, R. Br.
On rocks by the roadside between Nigkanda and Bighi at about

© 8,300 ft,

23. Preris CreTica, L.

Very abundant in certain parts of Simla, especially on the Sutlej
side of the spur, between 5,500 and 6,500 6. It disappears above 8,000 it

24, PTERIS LONGIFOLIA, L,

This is a fern of the plains, abundant in and about Calenita. I
have found it below Simla at 4,800 £t,, but this is above its ordinary

range.

25. DPTERIS QUADRI-AURITA, Reta.

Tolerably common in demp sheltered places up to 8,600 ft., which
is o higher range than that given by Clarke and Beddome (7,000 ft.),
The Simla form is pretty comstant, It bas 14 or 15 pairs of “sub-
opposite pinng; cither the lowest only, or the Towest 3 or 4 pairs
bipartite.

26. Prers xoerss, Gauad.

Very rare. Apparcotly restricted fo well shaded spots by the mare
gin of streams, T have collected it in two places at 5,500 and 5,800
ft., but I have not met with it during the last four years, the original
sites having been devastated by wood-eutters and catile, or exhousted
by collectors,

27. Prems (Piesia) Aquinisa, L.

This world-wide forn oceurs down to 5,500 ft. below Simla, and it
ranges up to between 9,000 and 10,000 ft, Very common at 8,000 ft.
along the Great Tibet Road.
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' 28, WoorwiRDLA RADICANS, Smith,

Common ou steep, well shaded banks, close to strenms, below
2,000 £t ;

20. AspLENIUM ENsIFORME, Wall.
Very rare. T have not met with it myself, but it is mentioned in

the anonymous 1877 list, and was found last year by the late Col.
Crookshank near Bighi at about 6,000 f¢.

30. AsSPLEXIOM ALTERNANS, Wall.

Very common on rocks and stony banks from my lowest levels
(4,500 ft.) up to about 8,000 ft. The largest fronds I Linve seen do not
exceed 9 ins. in length, whereas T have specimens from Sikkim, where
Clarke says it is rare, fully one foot long.

31. Asrrexiom TRICHOMANES, L.

Also 8 very common fern. Found in situations similar to the pre-
ceding from 5,000 up to 9,000 ft.

32, AsprENIUM LO¥GIForiuym, Don.
Found growing on rocks, by streams, in well shaded ravines below

6,000 ft. Clarke and Beddowe give the range at 6,000 to 8,000 fE., but
I have never met with it above 6,000 £t. It is nowhere & common forn,

43. AsPLENIUM UNILATERALE, Lamk., var, udum, Atkingon.

I know of only pne locality near Simla for this fern, viz., below the
Chadwick falls ab 5,800 ft. The normal form does not oeonr at Simle.

34. Asrueviow vacisiatom, Don., var. depauperata, Clarke.

Not common. Found in the same localities ns A, longifoliwm
and in similar sitnations. Mr. Clarke deseribes this variety s having
small fronds, and Col. Beddome thinks it is only a starved form. In
general, the fronds are small, not exceeding 6 or 7 inches, including the
stipe. DBut I have specimens, differing in no respect from these excopt
‘in size, which are over 12 inches in length, equal to the average of the
planicaule variety.

35. ASPLENIUM FONTANUNM, Bernh., var, exiguwm, Bedd.

Rare in the neighbourhood of Simla, 1 have fonnd it on rocks ab
6,800 ft. and 7,000 fi.
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36. Asprexium variavs, Hook. and Grev. ®

Not nnecommon, but nowhere abundant. Ranges from 4,800 ft, up
to 10,500, at which elevation it was githered by Dr. Watt on the top of
Hatu.

87. Aseresmux (Arorrioa) Argissoxt, Clarke, var, Audersond.

Abundant in cerfain places on Hatu and Kumallori at elevations
of 8,500 £, and upwards, Grows on the ground under trees, not in
thick shade.

38. Asrrewiom (ArmyrRiow) THELYPTEROIDES, Michx.

Abundant about Nigkanda 18,500—9,500 ft, covering the hill-side
in the forest with circular tufts of fronds from 2 to 3 ft. in length.

39. Asrreviom (Avmyriom) macrocaneoy, Hook.

Very rare. I have never met with it myself. DBut it was col-
lected lnst year by a Simla vesident o little below the Simla bazar, I
believe, aboat 7,000 [t or rather lower.

40. Asrrexion (Arayrios) smacrocareoy, var. dibinsond, Hkr, & Bkr.

Also very rare. I have found it only at the Chadwick falls ab 5,520
ft., aud not at all during the last two or three years,

41. Asriexiou (Arnvrion) Scomeeesr, A, Br.
A, filiz faming, var. palyspora, Clarke, .

This species, hitherto known as such only from Africn, ,is identical
with the fern deseribed by Me. Clarke under the above synonym, as
identified with his type in the Kew herbarium, Ttis one of the com-
monest and most abundant of the Simla ferns in the rains. Tt 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 Jaru-ka-ndl ravine (5,500 ft.) to the top of Hatu (10,500 ft.). It
oceurs also at Mussoorie, but I have seen no specimens from nuy place
farther east. Mr. Clarke gives its range as from Eumaon to Chiumba,

Except in the widih of the fronds, which vary from lanceolate to
deltoid lanceolate, the characters arve very constant. Large specimens
from Nigkanda are 2-pinnate. It is readily distinguishable from
other Athyria by the creeping root-stock, eombined with large horse-zhoe
shaped m;f:: and by the basal portion of the stipe being of a deep purple
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colour, with Brown lanceclate scales. Also by the greatly reduced pair
of basal pinne,

-

42, Asrrevion (ATavrioM) NiGriPEs, Mett.

The typical form of this fern is common en the partially shaded
banks and hill sides, on the northern face of Kumalhori and Hatu, at
elevations between 8,000 and 9,500 ft., but not nearer Simla. There are
rarvely more thun 2 or 3 fronds on the rhizome, and they are firm in
textare and, in general, nearly as broad as long,

43, Asprevion (Arnyriom) TEXUIFRONS, Wall.

Mr. Clarke regards this as merely a form of 4. nigripes. In this
view 1 cannot agree with him; differing as it does so greatly in habit
and habitat, while neither exhibits a great range of varviation. It is
restricted to well shaded ravines, growing in the beds of streams at
clevations below 7,000 ft. The fronds, numbering 4 or & or more, form a
civenlar-tuft on the short erect rhizome. They vary in form from ovate
lanceolate to acnte lanceolate, and the width of my broadest specimen
is less than half the length of the frond ; in the narrowest it is less than
one-fourth, The texture is thin and the upper surfaces of the partial
rhachises and costm bear long glandular filaments. The colonr of the
frond in the fresh state is bright green, forming o beautiful contrast
with the delicate pink tint of the rhachis and stipe. It is no doubt
near A. Clarkei, and apparently grows in similar situations, but the
fronds are bronder and never root at the ends.

44, Asprexiva (ATAyniva) FILIX FEMiNA, Bernh., var. dentigera, Clarke.

Abundtnt on the morthern fnce of Hatn and Kumalhori between
8,500 and 10,000 ft. The fronds grow in a circular toft from an erect
rhizome, attaining a length of 2 or 3 feet.

45, A. FILTX FEMINA, var. retusa, Decne., subvar. elongala, Clarke.

1 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 Matiing up to
10,000 ft. Also on the readside between Theog and Martiina at 8,000
ft., growing chiefly in rock crevices. The stipes are densely tufted on a
decumbent root-stock ; the fronds generally drooping. In mode of growth,
and indeed in most of its characters, it differs so greatly from the preced-
ing that it should, I think, be distinguished as a SpECies.
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46. Asriestom (Araveion) prorisarod, Wall

Not uncommon in damp ravines below 6,000 it. It has, ns o rale, &
creeping root-stock, butb the stipes ave sometimes, though rarely, tufted.
The partinl rhachises and costw bear glandolar filaments like A. fenui-
frons. It tanges down to at least 4,500 ft, geneally growing near
streams, and I hnve found it as high as 6,000 £L., or 1,000 £t. higher than
Clarke's highest assigned range.

47, Asprextoy (Dierazivy) Jaroxiooy, Thunb,
Rare. I have found it only at the Chadwick falls at 5,800 £t

48, Asgprexioyn (Dierazion) torgExTION, Clarke,
Plate XVI.

I give this on Mr. Clarke's authority, who identified my specimens
with the remark that © they arve A. forrentinm exacily as we have it in
Bikkim.” For my own part, I had regarded it as mevely a simple form
of the next following species, growing in ezactly the same situations.
It is rare, ns I have met with it twice only at elevations of 4,500 £t, and
5,800 ft.

49,  Asprexiom (Dreraziom) poLYPopIorpEs, heth,

Among boulders in the beds of streams below 6,000 ft., a Diplazium
with large bipionate fronds is common in all the valleys around Simla.
The candex is not erect bub decnmbent with tufted stipes. DMy impres-
sion is, and always has been, that, despite some varjation in the form of
the segments and the length of the sori, they are all of one specics.  Bub
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. torrentium and A. polypodivides, fere typics, ho
identifies the two following,

50. Asrcesrom (Dircazios) patironiom, Don. var. polymorpha, Wall. sp.
Plate XVIL.
From three localities varying from 4,500 ft. to 6,000 ft.

51. ASPLENIUM LATIFOLIUM, var, frondosa, Wall. ap.
Plate XVIII,
From two localities at 4,500 ft. and 5,500 ft. respectively.
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52, AspLENio (DirLazion) MULTICAUDATOM P Wall,

This identifieation is open to some doubt. The only specimens [
have were collected in 1877 and IS82, at elevations of 4,500 ft. and 5,000
ft, and are without rhizomes, Both De, King and Mr. Clarke are of
opinion that they are probably this species, and .t certainly occurs no
farther off than at Mussoorie. I include it therefore provisionally in
my list.

od. Aspiorom (Pouvsricnos) svrtcvnatos, L., var, cespitoss, Wall,

Very rave within my limits of elevation and ares, though Me.
Clarke gives its range as from 4,000 to 8,000 ft. I lLave found it but
once at 4,800 ft,

54, Asrroiva (PonysTicnos) wicrronivy, Don.

I am very sceptical as to the elaim of this fern to specific rank. It
appears to me to be an alpine form of A. acwleatum, which grows on
rocks, and graduates into var. rufo-barbata. 1 believe Mr, Clarke and
Col. Beddome hold the same view. Very characteristic specimens of the
simply pinnate form oecur on the rocks nbout Nigkanda between 8,000
and 9,000 ft., and small specimens may oceasionally be found at Mahasu
and Mashobra at about the same lower lovel. The bipinnate form, which
forms the first step of the passage into A. aculeatum, is common at the
snme ¢levation,

55. Aseiniom (Porvsrienva) Tuousox:, Hook.

This is rather a vave fern. Col. Collett has collected it as low as
7,500 £t,, and I have met with it myself at two or three localities from
8,000 to 10,000 ft,

56, Aspipiosm (POLTSTICHUM) ACULEATUM, Swartz.

Common ; ranging from the Iowest fo the highest level visited
(4,500 to 10,500 E&), The low level forms differ from the higher in
having the stipe and rachis clothed with dark hair-like scales, without
pales ; whereas those above 8,000 ft. have thin pale linear scales sparoly
intermingled with dark brown pales,

5%, Asemoiom (PonysTicHuM) AcULEATODM, var, lobata, Hook.
At all levels, but not common.

58. AsPiDIUM ACTULEATUM, var. rufo-barbata, Wall,
From 5,000 to 9,500 ft. Common from 6,000 to 8,000 ft.
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59, Asprowon (Porvsricnuy) PRESCOTTIANUM, Wall.

Abundant on Hatu, growing in densec masses on the Lill side be-
tween 9,500 and 10,500 £t associated with 4. filix feming, var
dentigera ; N. filiz mas, var. jibrillosa ; Osmundu Claytoniana, &e.

60. Asporoy (Cyeromivy) ravcarvy, Swartz, var, caryotidenn, Wall

Very rave. The one or two known localities are rocky ravines
between 5,000 and 6,500 ft.

61. Neemroptost (LasTREA) PROLIZUM, Baker,

Common in ravines below 6,000 ¢, I inelude herewith the forms
from Simla that bave been referved to N. eanwan, the type of which iz a
specimen of unknown origin, grown at Kew and having submarginal sori.

62. NeemrooivuJ[LastrRea) Fiuis mas, Richd., vav. sormalis, Clarke,

One of the commonest ferns in and about Simla, in partially shaded
spots, at all elevations above 5,000 ft. Above 8,000 ft., the stipe and
rachis become more scaley, the pinnules move acnte and deeply cut, the
frond being sub-tripinnate, These are the forms referred by Mr. Clarke
to N. rigidum, but there is o complete passage from the simpler to the
more compound forms. All have the under surface of a pale bluish
tint, which distinguishes them from var. marginate at lower levels,

G3. NEPHRODIUM FILTX MAS, var. pafeniissima, Wall. sp.

Only the small form mentioned in Mr. Clarke's review oconrs in
the neighbourhood of Simla, and this only at elevafions above 8,000 ft.
It is not uncommon about Nigkanda and on Hatn, and seems to pass
into var. fibrillosa, to which, as pointed out by Col. Beddome, it is nearly
allied.

64, NepnrobioM FInix a8, var. fibrillosa, Clarke.

Very abundant on Kumalhori and Hata above 8,500 fi. mngmg up
to 10,500 at least,

65, NEPHRODIOM FILIX MAS, var. Schimperiana, Hochst, ap.

Rare belesw 7,000 ft., but very common, and in places abundant, be-
tween that and 9,000 ft. on Jako, Mashobra, and Mahasu hills, and along
the Tibet Rond about Matidna and Nigkdnda, in situations similar to
those of var. normalis. It attains o large size, fronds of 2 and 8 ft, being
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not rare. I cannot agree with Col. Beddome in I'Eg.l.'nﬂing this as pnss-
ing into var, marginata. On the confrary, I shonld be inclined to regard
it ag specifically distinct from all Yorieties of N, filix nias.

66. NEePORODIUM FILIX MAS, var. marginaia, Wall.

Clarke gives the range of thiz fern ag from 6,000 to 9,000 fb.
At Simla, according to my experience, 6,000 ft. is the higher, not the
lower limit, and all the bipinnate forms allied to N. filiz mas that 1
hava collected at llighc'r elevations are those above referred to under var.
normalis. The fern here referved to appears to be identical with the
N. elongatum from Sounthern India. I have collected it in several valleys
below Simla between 5,000 and 6,000 ft, nnd below Mussoorie and
Dalhounsie at about 5000 ft., or rather lower. It is generally found in
wooded ravines in the immediate neighbourhood of streams. It does
not seem to me to be very near any variety of N. filix mas. It differa
from the compound forms .of var. normalis by its more herbaceons
texture and darker colonr, never having the pale bluish tint of the
under surface so characteristic of that and other vorieties of N. filix
fMas.

In the dry state, when much of its charncteristic habit is lost, it
bears some resemblance to the high level ferns referved by Mr. Clarke fo
N. remotun, but I cannot admit any closo affinity. There is an interval
of 2,500 ft. between the upper limit of the present form and the lower
limit of N. remofwm.. Although soine specimens of the two resembla
each other in shape, in general, those of var. marginafe are broader and
less oblong. Their texture is thicker and their eutting thongh similar
in character 15 coarser and larger. N, marginels never bears the black
scales which are abundant on the stipe and rhachis of N, remotun. Tho
veins are mors prominent and the sori less close to the midrib.
Although these characters, thus stated in detail, are doubtless critical,
taken all together they constitute a difference of habit +which, in con-
junetion with the difference of range, seems to me to indicats specific
distinction. 5

: 67. Neearooiom (Liastres) nemoros, Clarke.

I adopt Mr. Clarke's name for this fern, without implying nequi-
esence in the view that it is identical with the European prototype. The
fern here referred to is common about Nigkanda at elevations between
8,300 ft. and 9,500 ft., but does not cccur nearer Simla. Tt is a thin-
textured fern, some of the characters of which have been noticed under
the preceding,
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68. Neruropism (Lasrres) ceexatoy, C. B, Clabke.

Clarke and Beddome assign to this species a range from 2,000 up to
7,000 6. in the Himalaya. Tt is nowhere common within the limits hera
adopted. T have met with it as high as 7,500 ft. ; otherwise only at the
lowest levels visited. Tt is, however, common lower down on the hills
between 3,000 and 4,000 ft. as in the Jumna valley, and below Chakrata,
always growing in rock crevices.

69. Neenropiou (Lastrea) Borvaxuvs, Hk. and Bk,

Not uncommon in well shaded ravines below 6,000 fE.

70. Nerropival PAmAsiTICUM, L.

Not met with above 5,000 ft.; but common in the deep valleys at
4,500 ft. and below. It is a glabrous form, producing fronds up to 3
ft. long,

71. Neeuropiox rexxicervs, Hool., var. multilineafa, Clarke.

Mr. Clarke does not inelude the N.-W. Himalnya in the range of
this species. It occurs, however, together with the preceding at the
lowest levels visited below Simla, and I have it alse from Muossoorie
collected by Mr. C. W. Hope, and from below Chakrata.

72. Orneaxpra Warnricmi, Presl.

Not common, but loeally abundant, growing on perpendicular rock
faces between 5,500 and 6,000 ft, A

73. Povvropioy (PHEGOPTERIS) ERUBESCENS, Wall,

On steep shady banks by streams at the bottom of some of the deep
valleys below Simla, where it is pretty common, My highest elevation
is abont 5,500 ft.

74, Poryeopioum (PREaopTERIS) AURICULATOM, Wall.

Very rare in the neighbourhood of Simla. T have met with it bus
onee, viz., in 1882 in the Simal valley at 4,500 It

75. Povvropion (PHEGOPTERIZ) DIsTANSZ, Don.

Common in ravines, down to my lowest level, and np to nearly
10,000 ft. At the former limit the fronds are small and narrow, with
ghort, distant pinne and the root stock decumbent, hardly creeping,
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Above 7,500 1. the fronds grow to 3 and 4 feet in length broadly lan-
ceolate and with close-set pinne 2 inches broad ; the pinne cut down
square to o winged rhachis; segments deeply pinnatifid. Some speci-
wens of these latter have a creeping rhizome.

76. Povyropiru (POEGOPTERIS) pryorTERIE, L,

I have not met with this myself, but Dr. Watt collected it at Bighi
at 9,000 ft,

77. Porvropiom (Gowiorremis) MULTILINEATOM, Wall,

Not uncommon in the Glen and some other wooded ravines below
6,000 fi. The pinnme are narrow. It ranges nearly 1,000 ft. higher
than My, Clarke's assigned npper limit (5,000 ft.).

78. Pouvropivm (GowiorELemiom) suexvy, 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, Poryropioy (GONIOPHLEBIEM) Licmxopos, Wall,

Kot very common. Found on frees and rocks in shady ravines
below 6,000 ft.

80. Poryropivy (Goxoraresiuvm) sicrormizoma, C. B, Clarke.

Very common in the rains on rocks and trees from 5500 ft. up to
8,500 ft., which is about the limit of its range in the neighboorhood of
Simla, .

8f., Povvropion (Niemopornus) rissus, Hk and Bk,
Rare and found only at levels below 5,500 6.

82, Poryropivm (DRYRARIA) RIVALE, Nutt,

Locally abunndant on the oaks on Jako at about 7,800 ft. Alse
on similar trees between Theog and Matidina at about 8,000 it Not
common,

B3. Pouvropiom (Pavuatones) nivesrs, Thunb,
Plate XIX,

This is a fern of comparatively the lower lovels. It is common in
the Glen at about 6,000 ft., and I have found stragglers up fo about
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G500 ft.,- but oot hicher, The fronds are thick and corinceons, nnid in
dey wenther roll up from the marging, and so remain for weels ov
months ; unrolling again, like Niphobolus, on the return of wot weather

B4, Poryropium (Paymatonns) siMeLEs, Swarbs.
Plate XX,

?er} abundant on trees during the rains. The lowest limil of its
range is rather above than below 6,000 ft., and I have gathered it up
to 8,500 ft., but it is varve above 8,000 ft. The fronds last only as long ns
tho rains, and they blanch, shrivel, and disappear in Septomber, Their
texture is thin, the venation distinet, and they are often erimpled at the
edies. The rhizome is thicker than that of P. lineare, but the scales
that clothe it, and those that cover the young sori, arve similar to those of
P. lineare. 1In ihe living state tho two species are very dilferent.

85, Porveopivu (Povuaropes) erararatuy, C. B. Clarke.
Plate XXT.

Quite distinet from both the preceding, thongh often growing with
P. simplea.  Its lower limit is abont 7,000 f&., but it 15 abondant on the
trees on the north side of Jako, a little above that level, and ranges up
to ab least 10,000 fi. on Kumalhori and Haln, Like P. simples, it is
found enly in the rains, and in texturs and mode of growth much re-
sembles that species. Dut it is veadily distinguishable by its narrow
linear fronds, the character of the venation, and the clathrate seales
of the vhizome and the sori. The sori ave small, frequently obleng, of
a bright orange colour, and sometimes confluent. The seales of the
sori disappear at an early stage. The stipes are generally shavter and
the Fronds longer and more linear than in the specimen fizured by M.
Clarke. It is very common at Simla, and Mr. Duthio has colleeted it in

Eumaon.

86. Poryroniry {PO¥MATODES) MEMBRANACEDM, Don.

Ocenrring only in the immediate neighbourhood of streams in deop
shady ravines up to about 5,000 ft. Not common.

87. Povyropioy (Povyarones) nastatos, Thunb.

Very rare. In fact, I know of only one loeality for it, near Simla,
u rock at 6,200 [, in the neighbourhood of a waterfall.

41

]
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B8, Powvromus (Puvysarores) Srewanrn, C. B. Clarke.
This is equally rave, and lLas been found at only one place near
Simla, on rocks at an elevation of about 7,400 ft.
89. Pouvroprou (Puvmarones) mavacopoy, Hook,

Ocears only on Kumallhori and Habu, near the summits of these
hillg, viz., nbove 10,000 ft., but locally plentiful, growing on rocks.

90. Pouyropiom (Pavmaropes) esexires, Hook,

Also found only on Eumalliori and Hatu, but down to lower levels.
It oceurs on rocks between Nigkanda and Bighi between 8,000 and
8,500 ft, and also on the top of Hatu, associated with the preceding
gpecies,

91, NotooLENA MARanTE, B, Br.
A high level fern and not common. I have gathered it s low as
8,300 ft., and it grows on the top of Hatu at 10,500 f&.
92, Gruxoeramue (Lerrocrauue) aveita, Hk., var, Levingii, Clarke.

Abundant in some places at 8,000 ft. and upwards, in damp shady
places, especially marshy spots, in the forest. Iu my opinion it should

rank as o species distinet from & aurita,
83. GruxooRAMME (SYNORAMME) VESTITA, Hook.

The well known monse-ear fern. Very common on rocks and on
overhanging stony banks. Ranging from 6,000 up to 9,000 ft.

-
04, GruxoGraMME (SYNGRAMME) FRAXINEA, Bedd.

Common locally at all elevations from 5,000 up to 10,000 ft. growing
on the ground in forest. Below 6,000 ft. it is bipinnate only as regards
the lowest pair of pinnm, and the pinnules are broad and large. Thoso
from higher elevations have several pairs of pinne again pionate and
the pinnules are smaller and narrower. It is often 3-pinnate.

095, GYMNOGRAMME (SeLtiowed) 18voruTa, Hook.
Not common at Simla, and ouly found below 6,000 ft. on rocks in
shady places by streams.
96. Osuunoa Cravrontans, L.
Only on Hatuat about 10,000 ft. or higher. It unrolls its fertile
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fronds in June, nnd in September fevtile fronds may be Lhunted for in

vain.

07, Osuuxpi REcALIs, L.
Very rare, and now nearly extirpated by assiduous collectors.
Below 6,000 ft,

98. OrmrosLossva voLoaToy, L

Rare. Found by Dr. Watt on Hatu between 8,000 and 9,000 [t
in July 1885, It has been found also ab Mussoorie.

99, DBorryomivd LUFARTA, Swartz,

Equally rare. Fouund with the preceding by the snme botanist and
also on the slopes of Kumalhori near Nigkanda.

100. Borrycmivs pAUCTFOLIOA, Wall.

Rare. I have found it only on one hill within the limits of Simla,
where it occurs, in glades in.the forest, at an elevation a litile below

7,000 £t

Borevoniom Virsisiasva, L, var laneginosa, Wall,

101.
I have gathered it at

Tare, though less so than the preceding.
several places round Simla at elevations bebween 5,000 ft. and 6,800 [t.

B iy
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XIL—0u the Differential Eguation af all Parabolas.
By AsUrosn Mugnorannray, M. A, F. R. A, 5.F. R 8 L.
[Hoceived May 18th (—Head June Gils, 1588.7

Coxreyrs,

1. Introduction®
2. Transon's Theory of Abervancy,
3. Geometrio Tnterprecation.
&, Miscel'nnoons Theorems.

§ 1. Introduction.

It is my object in the present paper to give the geometrieal inter-
pretation of the differential equation of all parabolas, as promized ab
the end of my remarks on Monge's Diffevential Equation to all Conics.t
| have alvendy incidentally pointed out? the ensiest method of deriving
the dilfferential equation of all parabolas from the integral equation of

the curve, viz, the parabola being given by

axd 4 Eﬁ:ﬂy - Ll,l‘i AL Eﬂ'x + EFH + = ﬂl
whero I = ab,
wo have, by solving for y,

ty==(he+1) + {20F -ty e + (P—19) |}
which may be written
B ﬂ=P1+Q1~fm.
and this being on both sides operated upon by (%)i, lends to
S N e | R2

< daf T 7 g (R + S]E :
whencao
diyy — 3
(EEF) = lx-+m,
so that

( d 33 (d:'_r;) b | —0
z) (@) =0
which is equivalent to the developed form
2 gy (i
da?  da* dab =51
and this is the differential equation to be geometrically interproted.

® For a full aunlysis of this peper, see P. A, 8. B, 1888, pp. 166-157,
4 P. A, B. B. 1855, p. 86, footnote.
1 J. A B. DB, 1857, vol. Ivi, part ii, p. 1365 P, A, 8. B, 1857, pp. 185-186.

Tt
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-
scems not wholly unnecessary to point ont that what we are required to
do is simply the discovery of a property of the parabola, leading to o
geometrical quantity which, while adequately represented by the above
diffrentinl expression, vanishies at every point of every parabola. As
the interpretation I propose to give, follows divectly from the propertics
of the osculating conie of any enrve, I will begin with a brief neconnt
of Transon’s Theory of Aberrancy as expounded in his original memoir.®

§ 2 Transon's Theory of Aberrancy.

Consider the conic of closest contact at any point P of a given
curvo; if NP be the normal to the conic at P, and O its centre, the line
OP is called the axis of aberraney, the point O the centro of aberrancy,
and the ancle NOP the angle of aberrancy, viz, this is the angle which
measures ihe deviation of the curve from the circular form. Again,
from the closely analogous case of the eircla of curvature, we may
borrow a very useful term and call the length OP, which joins P with
the centre of nberrancy, the radins of aberyancy; and the reciprocal of
this radius may conveniently be termed the index of aberrancy.t Simi-
larly, the locus of the centre of aberrancy as I’ travels along the given
corve, may nob be inappropriately termed the aberrancy cuwrve. DBeforo
proceeding to obtain analytical expressions for these geometrical quanti-
ties in connection with the osenlating conic, woe shall first prove the
following lemma :

If & bo the angle hetween the cenfral dinmeter and the normal at
any point of a conie, p the radius of eurvature, p' the radins of eurvature
at the corresponding point of the evolute, we have

F
fan é= 1 'F.'..‘ =
dp

Let C bo the centre of the comie, and P the givm; point on the
perimeter ; p the perpendicular from the centre on the tangent at P; r
the central radins vector CP ; n the normal PN as limited by the axia
major; e the angle which the normal PN makes with the axis major,
and & the angle CEN, Then, we have the well-known relations

p=yrcosd
P=a?cos’ w + ¥ sin? w = a? (1 —¢® sin® w)

* Racherchea sur ln Courbure des Lignes of des Surfuces, Journal do Mathemaliques,
{Lf&ltl‘iif{'j Ier Ber., b V1 {1841}, Pp. 191-208, Fora vory short notico of the Eﬂi.'jﬂh
by Prof. Cayley, see Balmon's Higher Plane Curver, p. 368 (Ed. 1879,

4 In the case of the circle of corvature, the very expressive pheaso ™ index of
curvatare,’ which is the reciprocal of the radins of enryature, hng been now abridged
into the single short term * curveture ;" but whether anything hos been gained by
the change is doubtfal,
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b 1

= —

¥ -\4/1 — gt gin® w

Henes
; 0 av 1I-Can e
e B cos & !
and
gin(w—8) = W cosd
sinw r tl-dswd e’
a whence

2 5in w cos w
11— sind e’ .
Now, it is well-known that the elemont of are of the ellipse is given by
? du
iz — —m7m8M— o,
& (1 —¢" sin® w)®

tan 8=

whence
_ds _t® 1

p=—=— —_—

dw @ (] - gind W)t
dp 318 ¢ sin w cos w
il

P

p=—= -
@ (1—¢ sin® w)i
which give
p'_ Bsinwcosw
p l—eginu
Hence, finally,
. tan 6= % E—- .

and thus the formula is seen to be trne for o central conie. To establish
the property fer a parabola, we notice that the centre being now at infinily,
the angle at any point P between the normal and the eentral radios
veetor is the angle between the normal and the diameter, which is equal
to the angle which the normal makes with the prineipal axis; hence,
we have
3 = [l

But the intrinsic equation of the purabola is well-known to be given by

s _ 2a

dw — coste’
where 4a is the lalus-rectnm.  Henes,

A
P = Costm
, dp Dlasinwe
e '

dew ™ cob® w
so that
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-
L

£ = tan
P

which gives the required formula

=l -

r
ton A=k

L

The above formuln in the case of a central conic follows alse from
the properties of conjugate dismeters, viz, if r, be the semi-diamoter
conjuzate to v, we have

ritr " =ol+ 1
pr, = ab
558
A <
Hence
vdr4r,dr, =0
and
do _8rdr, 3, rdr
ds = ab ds = ab s
S ﬂ1—r=3 tan 8,
P |ds
sinee
e = — gin §, L_cons
dz g LT
Therefors
ldp 1lp
f==—-==L
L R, .
as before. .

We now proceed to express the elements of the osculagjug conic in
terms of the differential co-efficients. For this purpose, we remark that

dyy37 2 a8
@1 (2

dy d2y -
daf dxd
reduces the eqnation
_ds. da d=
P= 3™ dn du
t yo @y
idw it il=3

dz = (ﬁ i
u'x)

and we have also

S
il
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: dx\2) 1
dp _ { L+ (m) } 3 dy r."’r; r?u Ty
dx ~ (ﬂ)’ u‘x :I::.*) 1: ] dz®

if?

1

Hence, wo got

I]'y)t] dy

a4 2+E@) ]2

= il {i'Eg,r)'n ;
* (a

Using p, g,  to denote the first, second and third difforential co-efficients
of y with respect to &, we have the formula for the angle of aberrancy in
the now familiar form

1+ p%)r
e T
It is easy to verify this formula when the equation of the conic is
given in form

tand=p—

o g ~1
St+n=1
for the coordinates of any point being a cos ¢, b sin ¢, the equation of
the central radius vecfor is
3 aif cos $ = b sin @,
and the normal is
o by 5o vy
cos® minp = L)

so that the angle between thess two lines is given by
-8 |
fan 6= ——— sin # cos ¢.

Again, from the equation of the curve we have

b @ 32 &
NS Y N Ta SE
= al b
S (a% — &%) s
Jale _  3hcos¢
Fi e :1,31%_‘- a® sin® ¢’
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which give
r _ aoginpcosg
7 R B
Zaintd 4 [Ecosip
1 i':ﬂ 11k il
e adginfp
(1+p%r af—1%
= _.-.-_3&'3 =— sin ¢ cos §
go that
gy
tan & =p-= —qu,‘—,

which is the formuln to be verified.

Next, to calenlate the radins of aberrancy R, let dw the angle
between two consecutive normals, and dy the angle between two conse-
cutive axes of aberrancy ; then, we have clearly

dew = dp + 8.
Again, consider the trinngle formed by two consecutive radii of aber-
rancy and the element of arc of the given curve; then, we have

R ds

——-——. . = ﬁ
sin (E - 3)

And, similarly, from the triangle formed by two consecutive normals and
the element of are of the given enrve, we geb

ds = pdu,
whence
de .
R=pcosd. a4’ "
But from the equation’
1 dp ;
tan & = =
we have
. i ( dp\?
seo? & ﬁ e I‘——-—J-W E;)
L T i 2
or substituting for 8, we get
id3n (rfp 2 b
il 968 + (ﬁ)a
il
Hence
dv 8
do ~ 7 dw

42
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rirfr ] rfzp
92 + 4| —] —dp —
SRR L(-l’w) o lu?
dp
08
s (ufm)

e

:3-;- y

Thercfore, from
R = peosé,

we have easily the relation

; 1
lﬂ“"!z i3 (jp) 1
o i
Op + 4 (—)2— 3 L,
F |;1IJ P ﬂ!‘l:,llg
We can now, without much difficulty, change the wvariables, and

thns obtain an expression for R in terms of & aud y. Thus, as we have
already seen

.¢|J

(1+p
i

T G
- = L_';P.?! 131@'—1“(1 + %) E
dw 7

dz ~ 1 + p#

.

whence

dp _ (1 + »%) + ?*"}
- dw
Hence, we havo .

B El_ﬂ’__‘_{ @+ [t 3o —spm) + 0+ (w—w]

dat
L + 4 pgt [.:I_Irnr_{ — (1 j.ri,ll:l

B 4 () 18
dd T do \dw/) T dw d= :tm)
a
1+ 54
= XS g [ sprte (4 @) |+ 9],
Hence, by nctual ealenlation, we find that

9 + (j”) i:ﬂ{# (1 + p?) — bpg*r + 9¢° }

ip d*p fl -l-p’} i
9 + 4 (7 ) —3 ok T (30— 510,

{ssp-ra+m}.

and
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Therefore, finally, we pet
0 {15 4 (p — 32 }
R =
(Bygs — S
Hence, it is evident that if I be the index of aberrancy, that is to saf,
the veciprocal of the radins of aberruney, we have
yes 3qe = 5?
= =
37 {,_-: + (rp— 3¢*2 } ]
It is havdly necessavy to point out that, as these formule hold when ihe
origin is anywhere, they are truc when the origin is taken to be the
wiven point on the curve whose osculating conic we are congidering,
1f we take the tangent and novmal ab the given poink as the axes
of = and y respectively, we may easily obtain expressions for the coar-

dinates of the centre of aberrancy, viz.,, we have
X =TRsiné ¥ =R cos §,

and from the relation

(L4 p?) »
tand = p - T :
wo et
gin 6 = 33#‘]‘9‘ e a + p%
A1 + 8 1?"3 + (rp —3[[3}9'; 2
38
cos 8 = i

= -
s ti‘5+ {q}—-ﬂgﬁﬂjf

Hence, the coordinate axes being the tangent and normal at any poink
of a given curve, the values of the coordinates of the centre of aberrancy

at that point arve given by

. 34 {:}p«f - (L + ) }
= —
1+ 1 (Bgs — 0v?)
: : 948
Y =

sfl + 3 (Bys — 5:%) :
1f the coordinate axes, instend of being the tangent and normal at
the given point, arve such thai the axis of = makes an angle & with the

tungent, we have

3 1
- BRI = = ———
»\/i—rpa \/l+p‘
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and the new coordinates of the ceutre of aberrancy are given by the two
EXPressions
r - L —Ogr
Xeos P+ YTsinh = e
—Xsinfd + Yeos @ = :i_lir-—r-—{'w- = 3¢ ]
lilf.;' bt |r]r2
We, therefore, finally infer that if a emrve be referred to rectangmlar
axes drawn through any origin, the co-ordinates (o, ) of the centre of 1
aberrancy at auy given point (, y) of the curve, ave given in the most
geueral form by the system
SR ML o

dgs — 5

89 (pr — 3% ,
gs — ord §
The equation of the axis of aberraney, in its most general form, may now
be at once written down, wiz., x, ¥ being the coordinates of the point on
the curve throngh which the axis of aberrancy passes, and X, ¥, the
eurrent coordinates, we have for the required equation
X—m  a@—a L
Ty  y-8 b

1t may usefully be noted that the valuea of a, 8 obtained above,

lead to some interesting results, viz., we have

da v (D3t — 4hgrs + 407%)

B=y~—

dw = (3gs — 5r)* 2
A8 (pr = 3q¢") (99 — 45qrs + 40+7)
- dx = {3rja‘ = 5:.5}1] ]
so that we may put
X ge = AT,
ae
a8 .
I}I‘ =t F‘T ]
where
= % Pt 5
BE (32 — 544)3° * = g — or)8 !
T = Ug% — 45qrs + 4075,
so that

T =10
is Monge's differential cquation to all conics.t It is clear from these
two expressions that if the given curve is a conie, we have

# Cf. Dablin Examination Papers, 1876, p. 152, Ques. 6, by Prof, M. Roberta.
%+ Cf. Dallin Examination Papers, 1880, p. 361, Ques. 5, by Prof. M. Roberts.
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IP=ci
which shews that o and S are both independent of @, as is, indeed,
geometrically evident, since the esculating conic of o given conic being
the curve itself, the centre of aberrancy is a fixed point, wiz., the centre
of the given conic. Similarly, if
A= Ehl = e
we must have
gz — 57 = 0,
which shews that the given curve is a parabola, and, then the centre
of aberrancy has its coordinates infinite, vz, the centre of aberrancy
is the centre of the parabola swhich is, of course, at infinity, We may
also easily find the values of

da df
dy ' dy

viz., we have
de da dx 1l do
df _dB dx _ 1 dp
dy ~ dedy " p

—ie B B

Tﬂ.‘ = L ¥
whera
-
= p (s — 5P’
g pr—3g
P p@Bp-5)"
and, these results shew that when, na before,
=y,
the centre of aberrancy is independent of y, and, when
“‘1 =W, =, .

llzi
P

M=

it 15 at infinity,

The directions of the principal axes of the osculating conic arve also
easily determined, for the conic being

ax® + ey + bt + g + 2y + o= 0,
if @ be the angle of inclination of the axis major to the axis of #, we have
2%
a—b"

But, I have clsewhere® caleulated the valnes of the constants on the
right hand side in terms of the differential co-efficients, viz, we hayve

tan 2§ =

I3 @
o P r
b._.c_q r _b_. ra'.t_;g_i‘

where

* P. A, & B, 1888, pp. B2—8s.
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o v
== i1 Cy = el
Dg¥ 9q %
w
0y = ? 5

U=38p—52, V=3p—4,
W = 3% — pV.
Ty=9—0pg¥r+ (PP + 1)V
Henes, substituting, we get

tan 20 = — ff"g 3 5
G oy"— & — 0y
A 2VW
=W 4 Og* T — v
b 2 (3¢ — p¥V) 2
T 9 =G + (-1 V
A

T, —ov"
The lengths of the axes of the conic of closest contact may also be

easily caleulated, viz., the conic being

ar® 4 2hay + by 4 292 + 2y 4+ 6 = 0,
and o the length of either axis, we have the well-known equation

Afa + b) A

gl 7 o L

where A is the discriminants Now I have alvendyt shewn that

_:"I_
.

_ (W —ab)

A
- -l
o *
Therefore, we have
5 I
Afa+0b) a4 b = b + X
(W2 —al)® & .o o T ayl
4 {'F‘ ﬂi} Gy = (Iﬁ - E)
5 £y
A Cy eq? ar » (_.iil (I3 r_‘n': -
b= : oy 8
T
= =g 4

Similarly

* Cf. Duohlin Examination Papers, 1876, p. 152, Ques, 5, by Prof, M, Roborts.
+ P. A. 8. B. 1888, p. 80, 1 P. A. 8. B. 1888, p. B3,
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as 1 720,
(F—abyd  of  U°
Therefore, the equation for the lengths of the axes reduces to
948 T, 720,
T B I T ot
s AR
where T, = 0 is the differential equation of all equilateral hyperbolas,

and U = 0 of all parabolas,
If the roots of this equation be o2, o8, the area of the conic is

27wyt

=4u

T Oy = 3

a result T have obtained before®

We may similarly consider the osculating parabola and the osculat-
ing equilateral hyperbola at any point (x, y) of a given curve. Thus, if

ae® + Shay + WP + 292 4+ &y =0
where
¥ = ab

be the osculating parabola, and m its principal parameter, we can easily
calenlate # in terms of the diffevential coeflicients from the formula

m _ (A a-n"
2~ {a+ b2
For, solving for y, we bave

y=Pz + Q + o/ 2Hz_+ B

where
¥ k o f
P = E ] Q i E 5
If = by fi—be
H= TR B = i
Heunee, as usual, ;
p=FP4 s
(2Hz + B)2
— H3
g-= e
(2H= 4 B )%
3H3
T : TR
{2z + B)¥
go that
g gt :H’]:I;’_n s
(2Hx + B)w
and

# P. A, 5. B, 1888, p. 8
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OHS (1 + )

r—8gtt = el
?-3 + {!: ‘J!j {'."-LL.].‘+ u}h (]

wheneo

g8 - H

[ _J.i. + {F" = qujg } : 2?':_' + 1_12}-1"

But sinco

W=ty _ fafa—ga/i

7] b;.

h &/E

B =

SR
m .f«/E-_rM/ir’

(e + b)2

I

we have from

the relation
- 2H
(1 + Pyl
and, therefore
Sy
{4 Qr-sf]?
which is accordingly the formula songht.

Again, let us investigate the coordinates of the centre of an equi-
lateral hyperbola osculating a curve at o given point. In the first place,
we know that in an eguilateral hyperbola the projection of the radins of
curvature at any point on the central radius vector, is equal to that
rading veetdY; for, if I bo the rading vector, & the angle between the
normal and the radius vector, p the mdius of curvature, and a the somi-
axis-transverse, we can easily show that

s a®

P=_;j' cuaﬁ:ﬁg,

m =

whence
R=—peosd,

Hence, if an equilateral hyperhola osenlates a enrve at a given point,
in the first instance take the tangent and normal at that point ns the
axes of @ and y respectively ; then, expressions for the coordinates of the
centre are easily obtained, vis,,

X=Rsind, Y=Rcosd,
where IR is the distance of the centre from the origin, and 8 the angle
between tho cential radins veetor and normal, so that
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A
i {1+ p¥)*
L o il
cos 8 iq
Bulb the equilateral hyperbola being a conie, we have [rom the preceding

investigation

L+

tan 8 = p 5 :
i

wlhence
Spqt = 7 (1 + o)

_— X

\/1 + 2 {Ya e l’-"j"'gﬂfgﬁ} ]
34

V142 {r“ = S*FJ*}
Therefore we see that the distance of the centre of the osculating equi-
lateral hyperbola from the given point (which is the origin) is furnished
by

gin § =

cos & =

— 3¢ (1 + p%)

[ .:.
Hence, the coordinate axes being tho tangent and normal al any
point of a given carve, the values of the coordinates of the centre of the
osculating equilaternl hyperbola at that point are given by
3&*-\/[ + 1A I r (1 + p®) -—3}11?9']
A ep =B

3pagr fv/l + p? -
72 4 {J'Ir.l - :iﬂﬂ}ﬂ 3 -
If ihe coordinate axes, instead of being the tangent and normal al the
given point, are such that the axis of »# makes the angle 8 W.:.Lh the lan-

R =

X =

Y =

meul, we have

diy .
tﬂuﬂ——m_ Fu
P — 1
er:i'———t--., cog l = ——

and the new coordinates of the centre of the osenlating equilateral Livper-
bola are given by ihe two expressions
- o g o (1 + 7
Xcosfl + Ysin 0 = o i—_ﬂ'y—ﬁqﬂ;a
3y (1 + #*) (pr—84%)
4 (rp =323 ;
We, therefore, finally infer that if o curve be veferred to recltangular
4

—Xsinf + Ycosfl =
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nxes deawn through any orviging the coordinates (£, %) of the cenlve of
the oseulating equilateral hyperbola ab any given point (%, y) of the
curve, are miven in the most general form by the system
Bgr (1 4+ )

¥ 4 (rp — 3q%)P
iy (1L 4+ #8) (pr — 3453
— A E Gp- P

The equation of the line joining the centre of the osenlating equi-
lateral hyperbola with the given point on the curve is at once written
down in its most goneral form, vz, @, ¥ being the coordinates of the

poiut and X, Y the current coordinates, we bave for the required equa-
tion

f=w

=y

N o— .:a.'—-f_. r

Y-y y-—y pr—3g¢'
which shews that the centre of the osenlating equilateral hyperbola is on
the axis of aberrancy, ns is also geometrically evident. From the above
values of £ %, it ean be shown after some reductions that

dE iy = =
E:—-"'uTu- E—H'Iu
where
g% — o (1 + p8)
T =
1(,;2 + (rp — 3q2}i} T
r (1 + p*) (Gg* — pr) = Dpg?
B = PR

. A F— L

Ty ="0g* — Bpgr + (1 + p*) (Bgs — 4+7) ,
so that T, = 0 iz the differentinl equation of all equilateral hyperbolas,

§ 3. Geometric Interpretation.

Tt is mow eoxtremely easy to give the trae geomelrie interprefation
of the differential equation of all parabolas; for we have shewn above
that the index of aberraney is given by the formula

s — 512
]
3q {u"' + (vp— Ega}“} 3
and the differential equation of all parabolas is
g5 — or = 0.
Henee, we conclude that the required geometric interpretation is the

property that the fndes of aberrancy vahishes al cvery point of cvery para-
bola.

I =
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§ 4. Misecllancous Theoreins.
The differential expression
Jiga — Dt .

the vanishing of which we find to be the differentinl equation of all
parabolas, may appropriately be taken to represent the speecies of the
conie of closest contack ntb any point of a given curve. For, from the
eqnation

ax® 4+ Zhay + byt + Yz + 2fy + e = 0,
wo have

y=Pe+Q /RS 1 20z + B,

where
= i i
P=-2, g=-1,
_ MB—ab kf — Ty f2=1le
A= =me  H=tus, Bat g,
I whenee we have, ns nsnal
dy AB— T8
. GEm =3 =
: : (Ax? + 2Hz + B)*
_ 3 (AD — H%) (Ax 4+ H)
r= F — iy
(Az® + 2Hz + B)?
3 (AB — H9) § 4 (A + H)? — (AB - 119) |
= - =}
(Aa® + 2z + B)* -
Therefore, by actual ealeulation, we gut .

OA (AR — 182
. (Ax? 4 2Hx + B’
g0 that it is clear that the differential expression
Bt = Jigs

o — Jgz =

is of the same sign as
A and A2 — al.
Mence, we have the theovem that of any point of a carve, the conie of
five-pointic-contact is an ellipse, hyperboly, or parabola, according as
: ('f':x I_a @y dYy
is negative, positive, or zero.*
Sinee we have proved that the radius of aberrancy is given hy the
formula

* See Dublin Exnmination Papers, 1875, p. 279, Ouea. 4, by Trof. M. Roborts,
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and as, morcover, in every paraboln, the reciprocal of R vanizhes, the
differentinl equation of all parabolas in terms of p and w is

o _ (BN oy o

i
fﬂﬂm
y

To integrate this, put

p=ce
whenes
3 .I'_* =ut 4 9
or,
ke 3du
e + 9

which grives
%= 3tan{e 4+ &),

g0 that
furhu = Efttm {w + &) dw
= 3 log m sec (0 + &) ,
amcl
. fﬂdw

p=d = m® gec? (w + E),
which, theréfere, is the relation between p and w in every parabola, lead-
ing at once o the intrinsic equation
g = ms‘f sec® (w + ) duw |

and, if the origin be snitably chosen, we may put & = 0, so that wo
have the well-known result

di= [h? ’
COR%m

14th May, LBE8,

* Beo also T, A, 5, B, 1858, p. 84, footnote,
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NI —New or Little known Indian Bhynchote.—Fy 1. T. Arkixsox, BLA.
[Reccived May 16th, 1858 ;—HRead June Gih, 1838.7

(With Plate XV.)

ClosMOSCARTA ¥loEOFASCIATA, n. 8p., Pl. XV, lower left hand figuve,

Orange yellow : two broad transverse bands on each tegmen, the
one before, the other in the middle, black ; apex of tegmina finely reti-
cnlated blackish: pectus (except the lateral margins), and fine margin of
the base of the sogments of the abdomen above and beneath, black : feet
yellow-ochreous : wings fuscons hyaline. Long, 15: exp. teg. 33 mill.

Hab, Mungphu (Sikkim). Through some misconception the
figures in Plate XV. have not been nambered.

Ciosa030AnTA TAPROBANENSIS, N, B

Above black: face, broad median longitudinal band on vertex, n
regularly undulating transverse line across the middle of the pronoinm,
antero-lateral margins of the pronotum, basal thied of each tecmen, and
n transverse line nt base of apical third which is slightly interrupted
towards the posterior margin, also the seutellum and the genitalia in 2,
red: the red basal third of the tegmina containg two oblique irregular
bands, the basal formed by three black spots of which the largest is at
the costal mnrgin, and the second comprising 8-4 irregular black spots,
of which the largest is at the posterior margin : abdomen above reddish,
a broad black transverse band at the base, interrnpted by the seufellum,
which has a small round black dot in the middle of the disc; apical half
cf abdomen fuscous : beneath and feet, ved ; pectus and o vow of spots
on each side of the ventral segments, black. Long, 9: exp, teg. 21 mill

Hab. Puondaloya (Ceylon) : from My, T, E. Green,

CosMOSCARTA TNDATA, Walker.

J. A.S. B. pt, if, p. 10 (1885},
Var. iripunctala o, PL XV, apper left hand fignre.

il Es 1.

The ordinary forms of this species have the markinga on the teg-
mina broadly suffused with reddish-testaceous, and vary chiefly in the
depth of the croceous band on the thorax, and in having the apical band
on the tegmina continaous or formed of ihree spots, I have sineo
received two speeimens which I regavd as varietics of this species,
though at first sight appearing to be distinet.
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a :—Var., afinis, in which the rnfous-testaecons bands at the base
and in the middle pre reduced to narvow lines, and the apiceal band to
three somewhat distant spois nrranged in o trinngle, Long, 11: exp
teg. 30 mill.

b:—Var. fripunctafa, mibi, in which the basal and median bands on
the tegmina are entivcly obsent and the three apieal spots ave small
and semi-oval aud armanged trisogularly : base of wings not rufescent.
Long, 12: exp. teg. 30 mill,

Hab. Var. o, Dilingarh (Assam); Var, B, Dam-Dim (Bhutin
Duirs).

CosMOSCARTA OCTOPUNCTATA, Am. & Serv.
PL XV, lower right hand fignre,

Cereopis octopunctafa, Hist. Nat. Ins. Hém,, p. 559, . 10, f. G (1843) + Walker
List Hom., iil, p. 636 (1851).

Cercopis dorsalis, Walker ( (n. b. L), T, Linn, 8. Zool. x, p. 283 (1867).

Cosmoscarta ocfopunctata, Butlor, Cist. Ent. i, p. 262 (1874).

A very distinet speeies: orange-yellow : five black spots on each
tegmen of which two before, and two behind, the middle, the fifth on
the posterior margin aboub the middle, and which, when the tegmina are
closed, becomes confluent with the similar spot on the other teomen, so as
to make both appear one : there is sometimes another black spot before
the veticulated part on the costal mavgin: pectus, except the lateral
margins, and base of the segments of the abdomen above and heneaih,
blaclk : antero-lateral borders of the pronofum much amplified and fat-
tened.out at the margin. Long, 17 : exp. teg. 42 mill,

Hitherto only kpown from Java and Sumatrn, now found at Mung-
phu in Sikkim. A second esample has the thorax move amplified, shin-
ing, and onl¥ cight black spots on the tegmina.

CosMOSCARTA GREENT, 1. 8.

Head and eyes deep black, the hiead yellow-pilose : ocelli yellowish
with red reflections : pronotum sovdid orange-yellow, pilose, with two
gmall impressions mear the anterior margin, darvker ; metanotnm black,
margined ochreous : tegmina black, basal fonrth of the posterior margin,
basal third of the eostal margin and therefrom o tranaverse hand pro-
coepding somewhat obliquely towards the pesterior streak and almost
meeting it, also three spots arranged in a triangle in the apical third, and
of which the cordiform apical is laegest, ved: wings semibyaline, basal
third reddish orange, rest fuscous : abdomen above black, with a narrow
transyverse basal band, reddish-ochroons : pectus, venter and feet black ;
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ventor with a reddish-ochreons band fowards the base; lnst tibin some-
times sordid yellow. Long 10 : exp. teg. 20 mill.

Hab. Pundaloya (Ceylon): Mr. E. E. Green. Allied to 0. undata,
Walker, from which it differs in coloration and the smaller size.

CosMOSCARTA NIGRA, I 5P.

Body and feet deep black; abdomen and venter deep metallio
blnish-lLlack, shining : togmina brownish-black; wings fuscous. Loug,
12 ; exp. teg. 34 mill.

Hab., Sikkim.

GUS!-[DS_GJLRT.‘I. LURIDA, 11. Bp.

Head, pronotum, pectus and feet, also band along basal two-thirds
of costal margin of tegmina, lurid : abdomen above and beneath black,
with a bronzy tinge: tegmiua (except the costal limbus}, luteous : wings
fuscons-hyaline. Long, 15 : exp. teg. 36 mill.

Hab. Singapore.

EﬂSH{)ﬁﬂ.—\l{'l'.ﬂ. BIKEIMENSIS, 11, sp-

Frons and feet fuscous: verlex and thorax black, densely yellow
pilose, the latter with a band along the anterior margin, narrow anterior
lateral limbus and posteriorly, sordid fuscons: togmina black, a shori
basal streak briefly produced along costal and posterior margins, o trans-
verse Dband at the base and apex of the middle thied, and the apical lim-
Lus indistinetly, ved : wings fuscons-hyaling, red at the base and.for a
short distance along the anterior margin: abdomen purplish-black,
shining, with a deep castaneous, narrow, basal, transverse streak, Long,
14: exp. teg. 33 mill. ]

Hab. Sikkim,

COSMOSCARTA MINOK, 1. sp.

Head and thorax metallic bluish-black, shining, the latter finely
impressly punctured : base and apex of abdomen reddish, & broad trans-
verse median band, beownish-black : tegmina blackish with a basal streak
giving off a short sub-costal branch and two transverse bands, one al
the base nnd the other at the apex of the middle thivd, ved: wings
Fuscous-hyaling : Feet brown; postevior coxee and femora often more or
less croveous or reddish, A small species, allied fo the @, dectsn, Walker,
group.  Long, 7 exp. teg. 21 mill. F
Hab, Sikkim: Dam Dim (Bhutin Dudrs),
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Cosuoscarrs proisa, Wallker (PL XV : upper right hand fizure),

A local variety of this species, deseribed in Journal Pi. II, p. 9
(1885), is figured here from Dam Dim in the Bhutin Duirs,

CantaTeTTix AFFINIR, 1. B].

Black with a greenish finge: head beneath, seatellum, anal seg-
ment of abdomen above and beneath, terming and fect, testaceous-red ;
apex of tegminn with a narrow black limbus: wings foscous-hyaline :
abdomen above and beneath (except the red anal segment), and the
pectus, black TLong, 9: exp. feg. 23 mill. Differs from . produsta,
Stal, in the eolonr of the abdomen and scutellum and its largor size.

Hab. Pundaloya (Ceylon): Mr. E. E. Green, . melanochra, Stil,
has been procured in Sikkim.

Genus Maicugrora, Burm,
J. A. 8. B, pt. 1T, p. 23 (1885} ; p. 196 (185G)

I have alveady noticed four species of this genus, a fifth (31, pugio-
unfa, 8tal) has been deseribed from . Australia, nud o sixth (AL guiti-
gera) by Frofessor 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 larvme from Sikkim, and of
the curvions tubular home formed by these inscets in the larval state, T
have procured several specimens on the common jujube (Zizyphus) in
Calentta. These tubes ave serpuliform and resemble the letter J withou
the tronsverse bar at the top ; the foot, too, is curved over to embrace the
twig on which they rest, and the length vavies from half to two-thivds
of an inch.

Professor Westwood's paper containg an interesting account of the
formation of this tube Ly Mr., 8. Green of Colombo, the substance of
which I reproduce here. MMr. Green writes :—The lnvva resides in a tube
which is fixed on o twig or leaf-stalk of the Suriyn tulip-tree (Adansonia
digitata) on the end of the branches, and appears to be commenced and
finished by the insect whilst in the larval state. The newly hateled
larva is a little tiny creature of an orange colour in the midst of a spot
of froth in which it moves about and, in this state, ‘commences to form
the tube. When the fouwndations have once been laid, the lurva, in o
horizontal position, encloses, with a wall, o space sufticient to contain itself
in a perpendiculur position, with its head downwards. Tt is then secn
continunlly working its anus against and round about the inside of tho
tube near its orifice, at intervals, both day and night ; the anus discharges
o clear water-like fluid which fulls drop by drop from the tube. The
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inscet has n life of some weeks in the lapval state and never shows itself
oufside the inbe until it is veady to assumeo the pevfeet state, Then the
papa comes ont tail fiest, and takes up a position on the top of the tube
(bransversely like the letler T) and in the middle of the bubblea. In
about ten minutes it eompletely extricates itself from its old skin and
the curved horn on its thornx seems Lo unenrl.

The ¢ appears to be considerably smaller and of a darker colonr.

The fall sized larva-tubes ave about half an ineh long and about n
linc in dinmeter. They ave about the thickness of weiling-paper, of n
dirty whitish eolony, with the surface finely transversely wrinkled,
The basal portion is dilated and curved so as pavtially to clasp the twig
on which it is fixed. In ihis manner the bhottom of the tube is closed
and, as thoe insect vesides in it with the head downwards, Mr. Westwood
remarks: “I do not nnderstand how it ecan obtain nourishment from
the plant through its delicate vostrum, nnless it oceasionally emerges
from its abode which, of course, is stationary.” The immature insect
differs from the imago in the usoal manner, having the wings only visible
in n rudimental condition in the pupa stale, in which the only appearaner
of ihe large curved dorsal horn is seen in a very small dorsal protuberance
in the middle of the hind part of the thovax. ;

Mr. Westwood observes thob the waler expelled by these inseets is
of the same nature as the ®enckoo-gpit ' of the BEuglish Aplraphora spic-
maria, being the flnid excrement of the lavva, consisting of the juices of
the plant on which it snbsisted, and which, being discharped, with vory
little alieration in its nature, drop by dvap, from the anns of the insect,
forms an acenmnlated moistened mass which koeps the body of the inges
in & moist econdilion uniil it is veady to assume the porfoct glate. Tha
insect does no injury to the tree or to the branel) on which it feeds.

Mr. F. Ratte (in Proc. Lion, Soc. M. 8, Wales, ix, B 1164, 1885)
describies the ocenrrence of similar lavva-cases in Aunstralin. e shows
that these cases contain theee-fourths of earbonate of lime, some being
lielicoidal and others conical, resembling some fossil and recont Serpule,
The conieal ave usnally found on Eucalyptus, the opening turned ujp-
wards and the larva being placed in it with the head downwards. Tn
the helicoidal shells, the inseet lies horizontally for the greatest part
of its larval life. In both instaneces, it follows that the larva presents
its tail to the opening, instead of its head. It introduces its rostrum
through & longitudinal slit into the Liark of the stem on whieh the enso
is fixed [butin the cases before me I have not been able to discover iha
glit] and emits at intervals from its anus a drop of elenr water ab the
entrance of the shell,

Specimens of ihe Ceylon and Tndiau tubes are deposited i khe
Indinn Muoseuam,

5
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Tuamygorerrix srano-riers, Stal, Ofvers, K. V. A, Férh. p. 740 (1870).

¢ . Yellow-vivescont, smooth, shining: with the face, anterior snb-
impressed, transverse line on the vertex, anterior margin of the prono-
tum, seutellary and comunissnral marging of the elavus, a spot before the
middle extended to the claval suture aud there acutely produced hind-
wards, and third apieal part of covinm, pectus, abdomen, greatest part of
the femora, nnicrior tibim and the tavsi, black : the last tibie ot the source
of the spines spotted black : ventral incisures flavescent. Closely allied
to T bipunctate, Fabr. (J. 4. 8. B. Pt IL, p. 111, 18585}, diffevs in having
the head shorter, more obiuse, nnteviorly obinsely rounded, and in the
marking, Head as broad as the thorax, but somewhat shorter; vertex
a little longer in the middle than at the eyes, hardly twice as broad aa
the eves, anteriorly within the margin transversely sub-impressed. Loug,
5; broad; 11 mill,

This specics was described by Stil from the Philippines. Tt has
gince been proecaved from Borpeo, Sumaten, Ceylon (mihi) and various
parts of Indin (mihi} and will easily be recoguised az one of the small
green icsects that snddenly appear towards the end of the rains (Septem-
ber usually) in Calenita. During the few days that they ccenr they may
be found at night in considerable heaps beneath the lamps in the publie
streets, and they disnppear ns nbropbly ns they come, 7. bipunctata,
PFaln-, appears at the same time. M. Lethierry of Lille has been good
enough to identify this species for me.

Frnoopa coxxcerexs, Atkingon (Pl XV ; middle fignre and head to left.)

This beantiful species has already been described by me (J. 6. 1T,
p, 130, 1855), and T am now enabled to give a figure drawn by Babu
B. L. Das. {Type in Indian Museum.)

Forogona axeneerexs, Atkinson (PL XV ; lower middle figure and head.)

This specics has also been deseribed (1. e. p. 133) and the figure has
been drawn by the samo avtist. (Type in Indian 3Musoum.)

Friaora axpayaxexsts, Distant. (Pl XV : upper middle fignre and
head to left).

This epecies has been deseribed (1. . p. 135) and the present figure
represents the interesting variety from the Nieobar islands referred to
in the deseription already given (). e. p. 136). There is litile doubt that
in this genus, the shape and size of the cephalic process must, in many
enses, be looked to for specific characiers rather than the markings on
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the tegming, and for this reason a side view of the cephalic process i
these three species is given,  (Variety in Indian Maseum.) :

J. A. 8. B. Pt. 11, p. 200, 1885 :— Pyrops nobilis Westw,, includes
Pyraps sevvilled, Spinoln (A. 8. 1. F. viii, p. 237, t. 2, L. 1, 1830) Fll_mu
Juva. I have seen a specimen of the former from Malacea which :llﬂu_r;-i
in no respeet from Spinola’s deseription and figure, egeopl ‘I“'*'_l"I paa
the lighter colour of the thorax and cephalic process, aud this difference
may be due to the action of preservatives. P. javaicnsis, Dist. has also
been procured from Singapore.

Porypiorys AFFINIS, 1. BP.

Frons, vertex and thorx, dark tawny : abdomen aliove sanguineous,
apieal half above and beneath more ochreons and with blackish E*—'-“—'!H"H
o white ivised black dot om each side of the antevior sogments: begming
Llnish-virescent from the base nearly to the middle, the bluish colour
more distinetly scen beneath ; brownish towards the apex, veivs brown ;
wings vermillion at the base, thence semibyaline, veins brown: venmter
and feet dark tawny ; first tibim darker; last tibim 4-spinose: tegmina
nearly equally broad thronghout, E‘.::'ll'l.'.‘:l}]j" :1111111111(.'11 towards the e,
Liong, 19 : exp. teg., 58 mill.

Hab. Sikkim.

MEssEXA SINUATA, 1. 5P,

Frons tawny, levigate, shining, with a blackish limbus at the vertex
marked by two rows of very minute yellow-brown dots: verlex and
pro- and meso-notum darker, with saveral irvegnlay, minute, black dots ¢
metanotum and the abdomen above and mesostetlinm sanguineous, apex
of abdomen and the gemitalia covered with a while Hocenledt substance :
tegmina with a broad reddish patch reaching the posterior margin
for two-thirds the length from the base, and the costal margin for
ong-third, marked by numerous, hrregular, transverse black strenks,
and bonnded, towards the apex, by a nebulons interrapted band of brown
marks, between which and the apex is o broadish transverso pateh and
some small spots, brown and black ; apieal part semi-hyaline closely
reticulaied, veins brown : wings white, semi-hyaline, with o fuscous
patch along the anterior margin becoming broader and davker from the
base to abont two-thirds the length where it abruptly censes ; also three
large black spots towards the apex and between them and the apical
margin some minute black dots: frst femora (execopl the apex inter-
nally) and the intermediate pair of feet, tawny : first femora at the apex
internally and last pair of feet davk brown, first tibie thickly spotted dark




A . T, Atkinzon—New or litle kopan Indine Rhiynchotn, [No. 4,

Lrown : venler with transverse bands and marginal row of spots, bluck.

Frons very broad, broader than the pronelum which is about ns
long as the vertox : head prominnlous before the eyes which are spinose
bencath: tegming slightly sinnate on the costal margin behind the
widdle, apical margin anteriorly broadly rounded, posteriovly sub-
guadieie, posterior margin somewhbat straight @ first femora gradunlly
amplified from base fo apex ; first tibie dilated throuvghont, last tibim
G-spinose. Long, 15 : exp. teg., 46 mill. :

Hab. Trivandrum (8. India) : My, H, Ferguson; May.

MEssExA BURMANIOA, ., BP.

Frons, vertex and thorax dark reddish-tawny : eyes darker, spinoso
beneath ; antennm truneate with a rather long filiform process at the
apex : abdomen above sordid ochreous, basal third davker : fegpming
with the basal fourth tawny, varied virescent and with a quadrate, black
spot on the dise, apical three-fonrths whitish, veins tawny, an irregulary
black patch menr the commissure, and an irvegular row of somewhat
quadrate black spots and dots close to the apieal margin of which the
laverest is on the posterior margin: wings with three large, oblong,
transverse black spols townrds the apex: abdomen beneath reddish
tawny, ibe margin tinted orange : el femorn and intermediate paic of
feet, blackish-brown., Closely allied to M. puleerosa, Hope, dilfers in the
markings on the tegming which ave also not so broad, nnd in the colour
of the abdomen. Long with anal appendnges, 17 ; exp. teg., 50 mill,

Hab, Palone (Burma) : Captain Binghom {Auogust).

CERYXIA VIRIDULA, I, B

Head ond thorax above light green, in faded specimens, sordid
yellow : tegmina light green ; wings milky-white, immaculate: apical
half of untenne, eycs, two gmall lines on chmiun, one ohii:l'llu in the
middle towards the positerior margin, the other smaller, straight, ab the
Leginning of tho apical fourth and neaver the anterior mnargin, also a
very narrow apical limbus veaching also to one-third of the posterior
margin, deep black: abdomen covered with a white floceulent sub-
sltance ; feet greenish-yellow, tarsi black. Body long, 17: exp. teg.
49 mill.

Hab. Puna ( Bombay) : type in Indian Museum.

The type of the Genus Cerynia (J. Pt 11, p. 64, 1885) is Flata albata,
Sial, alveady deseribed (J. 1 c. p. 73) and of which I have rceently
procurcd specimens of the white and pale green varietics from Malacea,
In the first line of the description of that species for ‘within, read
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fwith! In the deseription of Phromada (J. L e, p. 64) for * thorax
concenled ' in line 2, vead * concealed DLy thorax.) The ehief poinis of
difference between the two genern ave that in Jerynia, the first joint of
the antenum is scarcely shorter than the sceond and the membrane of
the costa is narrowed at the base; whilst in Plreninda, the second joink
of the nntenum is twice, or scarcely twice, ns long s the fivst and the
costal membrane iz equally broad throughont. These are apparently
small differences on which to found genera, but the result scoms natural
and the genern at present may be allowed to stand separate.

J. A B B PLILL p. 52 (1885) :—Rdcanin obscura, Iabr., is the
type of Stil's genus Miudwra (1. e. p. 62) of which I have seen a speci-
men, loeality unknown,

CryEsTRA AFFIX1SE, n. 8p.

Body subsordid yellow : frons Lighly carinate on the sides, with o
black line running parallel to each of the lateral ridges; eves black:
antennme black, second joint longer than the first ; pronotum with two
median longitudinal black lines ; mesonotum anteriorly with a lateral
sagittate mark and two longitndinal lines on the anterior portion of the
dise, black, its posterior mavgin with four small euneate black spots:
abdomen spotted and streaked black : femora more or less sordid yellow,
tibiz and tarsi black, tegmina rounded at the apex, bluish-brown, spotted
and clonded with white farinose mattor above, beneath brown with o
slight bluish tinge ; the very narrow costal limbus to two-thirds the length,
and thence broadening into a band which tarns inwards to nearly the
dise, sordid whitish; this band is barely traceable above through the
farinose covering : wings ample, semibyaline fuscows, veins of o decper
colour. In €. eireulate, Guérin, the tegmina are yellow-whitish will
black bands; in 0. matuting, Walker, they arc of a rosy colour, and in
C. awrora, Gudrin, they arve sub-orange and the wings are white. Long,
body 9-10; with teg, closed, 16; exp. tog,, 35 mill,

Hah. Singapore.

BRACRWLATYS CAROLINE, 1. Bp.

Brassy-black, shining: antennm “ochraceous, finely pilose, apical
halves of lnst three joints more or less blackish-brown : anicrior half of
eyes yellowish-white, posterior part with a roseate tinge : head above
with six yellow spots avranged in a semicivele : very fne anterior aud
lateral (anteriorly double) margins of pronolum, also lateral and pos-
tevior margins of scutellum, reddish yellow : pectus and veuter, black,
the latter with a yellow band along the margin and proceeding therefrom
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to the disc on each side, eleven long yellow rays, an irregular large
Blagkish-lrown spot at the junction of the anterior part of the base of
vach ray with the marginal yellow band and parily on both, also & small
round black dot on ench alternate ray, towards the base : legs ochra-
ceous-yoellow, thickly and finely spotted brown, especially the fomorn :
ong of the largest species of this penns hitherio recorded. Long, 10 :
greatest brendih of abdomen, 8 mill.
Hab. Mungpho (Sikkim): 3,800 feet.

BRACHYPLATYS NIGER, D. 8p.

Above and beneath shining black : femora and tibie with a brown-
ish tinge, posterior tarsi sordid ochraceouns : eyes bright light yellow :
parts abount the rostrom in vepose sordid yellow. Long, 8: broad, &
mill.

Hab. Malacea.

CoProsoMA GRUNKNEA, n. 8.

Deep castaneous-brown, shining: juga, spot in middle of frous,
anterior margin of the pronotum (intercupted in the middle), lateral
margins of the same (inclosing anteriorly a longitudinal deep-brown
streak), lateral and posterior marging of the scutellum, genitalia for the
mast part, ventral limbus and feet, subsovdid yellow-ochraccons : tylus, bwo
transverse streaks before the transverse impression on pronotum, Interal
angles slightly, also two spots towards the base of the semtellom more
deeply reddish: ceelli bright ved: eyes deep brown : peetus and venter
darker : anterior margin of pronotum slightly refiexed. Long, 31 mill,

Hab. Pundaloya (Ceylon): Mr. E. I Green.

CoProsoys MINIMA, 1. 6D,

Brassy-black, shining: jugn, lateral marging of provotum (in-
closing anteriorly a longitudinal brown sireak), lateral and posterioe
marging of scutellum, two small round spots on each side townrds the
anterior margin of the pronotum, and a spot on each posterior lateral
angle, also a larger trausverse spot at cach side of the base of the scu-
tellum, and the legs, yellow : venter brassy-bluck, margin of each Bep-
ment with an oblong longiludinal yellow patch ivclosing in the middle
i longitudival brown streak : one of the smallest species of this genus
recorded,  Long, 1% mill,

Hab. Pundaloya (Ceylon) : Mr, E. E. Green,
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CorrosoMa NAZIRE, N, 8P

Above and beneath, brassy-black, shining : jugn, lateral marging of
the pronotum (inclosing anteriorly a black longitudinal streak), lnteral
and posterior marging of seutellum, also a spot on each side towards the
Liage, ventral limbus, and the legs, yellowish : eyes castaneous. Long, 3
mill,

Hab. Nazira (Assam); Muongphu (Sikkim) ; Mr. R. Pantling.

CHRYSOCORIS SIMPLEX, 1. 8]-

Light metallic-green, shining, turning into purplish after death ;
traces of the light colour remaining on the tylus, posterior part of pro-
notam and posterior pavt of the scutellum, but varying much : a small
transverse, oval, elevated space on each side of the promotum towards
the anterior margin ; anterior and antero-laternl margins slightly sin-
uate, extreme edge very slightly reflexed ; posterior lateral angles very
slightly obinsely prominulous ; posterior margin almost straightly trun-
cate : sentellum with three small round black spots on cach side, some-
times obsolete: rostrum and antennm brownish black : coxm yellowish ;
fomora and tibim metallic-green varied with purplish; tavsi brownish-
black, ochraceous pilose : pectus golden-green with red reflections, turn-
ing to purplish: venter yellow, a larger subconical basal patch and
another similar at the apex, black ; two rows of lateral black spots, one
gubmarginal, formed of round spots, the other inwavds, formed of
trinngular spots, between the rows a band, and the extreme margin and
apex, metallic-green turning into purplish : sometimes the basal and
apical black patches on the venter are so approached that ihe ciseal
yellow is reduced to a small transverse band. Long, 11-13 mill.

Hab. Kotagiri (Nilgiris) : April: Mr. Henderson. -«

CHRYSOCORIS KILGIRIENSIS, n. sp.

When alive, above and pectus Dbright greenish-golden with red
refleetions which turng into decp purplish after death: antennm and
rostrum  black; eyes deep brown : head golden with a median longitu-
dinal line chalybeons-green : pronotum with eleven black spots, three
gmall, transverse, sub-quadrate, elose tu the anterior margin; three
rounded, aranged trinngolarly towards ench lateral nngle, and two
elongate, linear, in the middle of the posterior povtion of the dise : sentel-
lum with eight spots, of which one median longitudinal near the bage,
theee ovaie transverse on each side, and one rounded subapical @ peetus
entirely golden and metallic green with scattered red reflections : dise of
venter pale yellow, shining ; extreme margin purplish-red, bordered in-
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wardly by a broad golden greenish band which has a ronnd black spot
in the middle of ench segment next the external purplish-red margin, and,
inwardly, a triangular black pateh, the base of which rests on the base of
each segment ; these spots often conlesce 1o form an oblong black trans-
vorae prﬂ{:h with nwiullir-gm{!n roflections : base and apex of the venter
with a black patch; anus golden : femora cinnabar, apices and tibim
externally metallie-blue, shining; tavsi black. Very close to €. margi-
wellus, Westwd., but longer, stonter, and varying in markings beneath.
Long, 16 mill.
Hab., Conpor (April).

CourasTES MIKOR, n. sp.

Abave ochiraceous, very closely impressly punctured brownish-black,
somewhat closer on the lateral angles of the pronotum : beneath lichter
ochraceous very épavingly punctured brown on the venter: juga ]r.:n_q'm‘
than the tylns, not appronched in front thereof : antenum black, last joiut
pilose, with basal half ochraceous, apieal half brown : rostrum ochra-
ceons, last joint brown, reaching the Iast coxm : pronotum moderately
deelined forwards, with two oval, transverse, outlined reddish-brown
marks towards the anterior margin ; lateral angles prodoced, somewhat
obtusely rounded at the apex : membrane brown, transparent ; lers
oclhiraceous, femora streaked or spotted brown, grannlated ; tibim finely
spingse. Long, 12 : breadth angles pron., 6 mill,

Hab. Chakrita (Jaunsdr-Biwar, N. W. Provinces).

SASTRAGALA AFFINI3, 1, 5D,

Sostrogalo uru'gu”:;fcr Am, & Serv. (nec. Don.) Wist. Naot. Ins. HMém., p. 155
1843} ¢ z

Amyot & Serville's description does not agreo with Donovan's
figure and appears to me to belong to the following species received
from Madras. *Yellowish greenish-testaceous, punciured conrsely and
densely above : lateral angles of pronotum produced in short subacute
gpines black, and the line between them more or lesz black: : geniellum
black, with a broad ovate transverse reddish echraceons spot in the mid-
dle : apex of corium with a black linear C-shaped spot, open towards the
external margin ; membmne transparent, nearly the eolour of the lieme-
lytra : dise and apex of the abdomen black, reddish {owards the sides
and on the genitalia ; the lateral limbus pale greenish-testaceons :
beneath paler yellow-greenish with a reddish tinge on the dise of the
basal half of the venter : feet pale greenish-yellow : antennme dull och-
reous-testaceons, Long 815 exp. ang, pron. 4 mill.

Hab. Utakamand, Ketagivi (7000 fect) : April: Mr. Henderson,

-
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Moxoxyx 1XDICUS, 1. SP.

Ochraceous-brunneous : head and pronotum irregularly toberenlato ;
lateral margins of the pronotum much roundly dilated, the dilated part
semitransparent : sentollum 51]11(:[:!]11.'{':\" with @ tnberele at ench basal
angle and at the apex : hemelytra with o fow darker streaks lLere and
there, and some semincute small spinons tubercles on ilie coriaceons
part; membrane concolorous: commexivum with the postevior margin
of each segment, black : coxm and femorn yellow-testaceons : tilim and
tarsi dark brown inelined to black. Long, 10 ; abd. broad, 7 mill.

Hab. Sikkim: mather common,

e e . o g o Y i
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XIV.—The Butierlies I:{.r' the Nilgivi IMstvict, South Tndin.—Dy G. I,
Hamesow, B. A, Coll. Bxon. Oxon.  Communicated by Tur Sceegis-
TEXDENT OF T Ixpiax Musevu,

[Reeeived Sopt. 10eh ;—Read Nov. Tih, 185858,

The Nilgirvis form the south-western extremity of the Eastern Ghits,
which branch off from the Western Glidts north of the Palghit Gap, the
only gap in the great range of mountaing which run parallel with the
west coast of India from Cape Comorin io Bombay. Xoologieally, the
j‘:“girl Lhsirict forms the norih-eastern extremity of the Ceylonese sub-
division of the Oriental region—ithe sub-region extending northward
along the Western Ghits to Bombay—, and its fanna and flora is czsen-
tially of n Ceylonese type, largely 'I'Ilillgh:l;l with the wide-spread forms
of the plains of Indin.

The district is o wedge-shaped triangle with a base of abont twenty-
five miles resting on Malabar, its apex, forty miles off, pointing north-
east towards Madras.

On the west, the Malabar boundary runs along the slopes of the
Nilgiris at an elevation of three to six thonsand feet: on the other sides,
the district takes in o narvow strip of the plains from three to ten miles
wile, bonnded on the noveh by the Movar River, on the other side of
which lies Mysore and the Wyndd, and on the south by the Bowani
River, beyond which is the Coimbatove district.  These rivers join ab the
north-castern apex of the Nilgivie to flow later on into the Cauvery.

Por woologieal purposes the district falls naturally into four divi-
EiONS i — .

(1.} The platean, with a general elevation of six thonsand feot,
thoush the rounded hills and peaks ran up moch higher, some to nearly
ning thonsand fect. Inmmumerable \-':‘tlil.‘}'ﬂ, ecach with iis swnmyp and
streamy, cut up the snvfacs of the platcan. The land is clothed with
short grass, and in every position sheltored from the wind are patelics
of forest from one to several hondreed acres in extent. The faunn and
flora of this division has a large remnoant of Palearclic penern and
species, thongh the forms have mosily heeome sufliciently dilferentinted
to form distinet specien

(2.} The slopes of the hills, ¢iolied with fovest and long lemon-
grass, and ranging in elevation from 1000 £t to GOOO ft, on the sonthern
glopes, and Feom 5000 fr.—ihe elevation of the Mysore platean—to 6,500
ft. on Lo novthern slopes. To this division most of the peculine forms
Lelomge, and it is Ly far the richest in species,

() The steips of caltivated lund at the base of the Lills, with an

BRI
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elevation of 1000 fi. on the soukhern side aod 3000, oo the norvihern,
aind a fannn similar fo that of the plains of Tudia.

(4) Tho tract of low-pountry forest within the north-western
houndary, with o fung like that of the jumgles of the Wyniad and Mysove,
which e just beyvond,

Compared with most pavts of Peninsalar India, the district is very
rich in bottecllics, espeecially the slopes of the lhills from two to live
thonsand feet iu olevation. The following list will be found to b
nearly complete, and [ do nob expect that more than aboni twenty
species will be added to it.

The only regular flights of hutferflies are those before the Lwo mon-
soons, one from west to enst ab the end of May and beginning of June
before the south-west monsoon, and ope from enst to west at the end ®
of Beptember and beginning of October before the north-cast monsoon.

Most of the speeies hnve fonr broods, two in the dey-season and two
in the wet-season ; but some species hawve r'u:]J' the two web-seanon
Lroods, ns My, Doherty has observed in other parvis of India, Seasonal
dimorphism is rather diflicult to study on the Nilgivis, owing to the
fact that the western and norvtli-weslern slopes et heavy rain duving
the sonth-west monsoon and linvdly any doaring the novth-cast; while
the cnstern and sonth-eastern slopes have their wet senson during the
north-cast monsoon and get lithle of the sonth-west ; and, consequently,
the wet- and dey-season broods ave some three months lnter inappearing
on the sonthern and eastern slopes than on the western and northern,
and the two forms get munch mingled in the intermediate districts, which
partially get both monsoons, A

-

Faumily NYMPHALID A,
Sublamily Forrnoaxs, Moore,
Gronp Idmnuaina, Mooro,

1. Hestra warasiiron, Moore.
3000—4000 ft.  Found only on the western slopes, the species being
eomfingd to the resion of heavy mainfall,
2. TIFUMALA LIMXIACE, Cramer,
3. TinoyALs sErTeENTRIONES, Butler:
4. Lipuxas cunyeresus, Linnos.
I have no specimen intevmedinte between L, eliyeippus and Ly afeip-

poides, Moore.

%, SarATona oExUTiA, Cramer,
G, PARANTICA AGLEA, Oramor.

7. Capvaa xiainiexsis, Moore.
Common thronghont ilie district.
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Group Euplaina, Moore.
8. Papemus wonvani, Felder.
Two males at 8,500 £t. elevation on the northern slopes, nnd three
pairs nb 500 ft. on the western slopes.
9. Crastmia corg, Cramer,
10, NWaumaps coreoipes, hloove,

Found with (I eore and not uneommon in spring and antumn at all
elovations,

Subfamily Sarvrivz.

11. Mryeavesis (Viears) avaxias, Hewitson,
3000—5000 £, In heavy forest; nobt common.
12, Mrcanesis (OrsoTriENA) Ma¥DaTa, Moore.
Form mandosa, Butler,
S000 ft. Common in the jungles at the northern base of the hills
and thronghout the Wynidd and Mysore forests. The wet-zcason form

mandaie is found from June to September, when its place is taken by
the dry-senson form mandoen.

13, Mryeacesis (Canvsisue) PErsgvs, Fabricius.
Form blasius, Fabricins.
w  snbfascinta, Moors,
The wet-season form blasive on the Nilgiris has the ocellus on the
upperside of the forewing as large as in AL menens.
14. Mryeoanests (Canvsisme) mixeos, Linnmus,
Eorm justine, Cramer,
y dndislanz, Moove,
s bisala, Moore.
15, Mrvoauesis (TeLixea) aponemel, Guérim.

S000—G000 ft. Confined to forest om the odges of the plateau,
This species has only the two wet-season broods in May and August, .
The allied speeies, M. oculus, Marshall, is found on the Aunymalai hills
gonth of the Palghat Gap,

16. AMlycanesis (Nissaxaa) Juxoxia, Buatler.

2000—3000 [t Counfined to the sonthern and western slopes, where
it is common in heavy forest,

17. Lerue evropa, Fabricius.
3000—a000 ft. Rather rare.
18. LerEr TovaARA, Moore

300—5000 ft. Common in the low-conuntry jungles and on the
slopes of the hills. A slight geographical variety of L. drypetis, Hewitson,
the male of which species is slightly darker, the female with the white
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band on the upperside of the forewing mther narrower than in L.
fodara,
19, LETHE FEELGUEREIEXS1S, Gudrin.
2000—7000 ft. Common thronghont the distriet.
20, Yrrmma panovs, Fabricius,
Form warshallii, Butler.
21. YrruiMA STRIATA, . Sp.
Haprrar : southern slopes of the Wilgivis, 2000—4000 £,
Exraxse: 15 inches.

Wet-zeason form.

Descrierion : Mate. Ureersior, both wings uniform dark brown.
Forawing with a distinct bipupilled black ocellus outlined with yellowish-
brown., Hindwing with two ocelli faintly pupilled and with yellow iris,
sitnated between the median nervales. UxpERsiDE, both wings white with
numerons distinet brown strim. Forewing with one bipupilled oecellas
Iarger and brighter than on the upperside; crossed by two brown fascimo,
one submarginal, one discal, nearly meeting at the hinder angle. Hindwing
with a double ocellus on o short brown fascia near the apex, and three
linearly disposed townrds the anal angle, the oune nearest it bipupilled,
these thiee ocelli sifuated on a brown faseia, and all the ocelli large and
distinet ; a fascia crossing the wing beyond the cell from the costa to
the inner margin, and o less. distinet one near the base of the wing,
Feuatk ; only differs in being rather larger and paler than the male.
Marg ; with no trace of the patch of dense scales on the upperside of
the forewing.

Dry-season form.

Mare. Urrersing, forewing with a slight patch of dense seales on
the medion nervare ; with a very small and indistinet occllus. TUxpee-
g1oE, both wings with the faseim indistinet and the strim smaller and
denser. Hindwing, with the ocelli much smaller than in the wot-season
form, the double ocellus near the apex separnted into two ocelli, the
upper one minnte, and the bipupilled ocellus near the anal angle forming
o donblo ocellns. Femane., Uerersioe, forewring differs from the male
in having a large and distinet black bipupilled ocellus with yellow iris.
Uxpersipg, both wings with the fascim more prominent, but not as
much 50 as in the wet-season form,

The wet-senson form oceurs commonly at about 3000 ft. on the
gonthern slopes of the Nilgivis in August, and the dry-season form in
December and Jannary.

On Auguost 25th of this year—one in which there has been hardly
any rainon that side of the hills—I took at 5000 ft, a single male with no
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trace of the pateh of dense seales on the [‘IJH_‘H'{iI'I':H", which nlso had no
trace of an ocellus: the underside darker—ithe colonr of Y. malrabta,
Movre —, the fascin of both wings indistinet as in the dry-senson form,
the eeelli on the underside of the hindwing even smoller and more
separated,

The disposition of the ocelli and g{:h-:r:tl appearnnce of the two forms
is the same, as.also that of the single male above described, and T helieve
them to constitnte one species, which I suspect to be the one mentioned
as ¥, singale from Wuwaon and Y, there from Ganjam by Mre. Doherty,
J. A, 8. I3, 1886, Vol. LV, Part II, No. II, p- 120. The specics is
alligd to, bmit quite distinet from, Y. singale and Y. fhora, which I
suspect are two forms of one speciea,

23, Yernma mangarrs, Moore.

3400 ft. The northern slopes, rare.

23. XYrrumia nvesyenr, Kicby.

2000—4000 £, The northern slopes, common.

2. Yrratua cEvLosics, Hewitson,

2000—4000 ft. The sonthern slopes, where it takes the placo of
¥, hnebiers of the northern slopes.

25, Yrermaa cnexer, Guérin,

S000—8000 ft. Common on rocky hill sides. It has fonr broods
with searcely any differcnce in the ccellation. Alse found of laveer
size on the Anaymalai Iiils south of the Palghit Gap Hying with
Y. w;.i.frimc-r]fea.

26, Yrermiva vanenis, Marshall,

Common at the north-west corner of the Nilgiris on the Wynid
bonndary, =

27, Zrrores samis, Hewilson,

20003000 ft. Not nncommon on the western S]GI]{:S. A brood
emerges ab the end of Seplember.

28, Meraxrris aswa, Mooro.

Form fambea, Moore.

2000—4000 t. Common on the lower slopes flying round trocs at
dusk., The former with the nearly steaight onter |1'.:'Lrgi11 to the fcl-rnw["g
is the wet-season form appearing in June, the Intter with the faleated
forewing taking its place in December,  The wet-season form varies much
in the prominence of the ocelli of the underside: the dry-season form
someiimes has the upperside immaenlate, sometimes with one or more
white subapical spots on the forewing,

20, Meraximia peLa, Moorve,

Oue specimen fvom Lhe sonthern slopes 15 the only Nilgini record
of this species. : e

e S
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au,  Meraxites Lepa, Linnans,

Form tsaiene, Cramer.

On the Nilgiris the specimens of the wet-season Torm, M. Tode,
mostly have the fulvous markings of M. {smecae, the drey-season form, on
the npperside.

31, AMETANITIS ACULEATA, 1. 8]
Hapriar : Nilgivis N, slopes and Mysore Farests, 3000 £,
Exsranzse : 31 inches.

Dpy-season fornt.

Drscrierioy : Mave. Ueeersioe, bofh wings nniform dark brown.
Forewing with the outer marvgin very strongly faleated ; a large black
gpot between the second and third median nervules, in the interspace
above it another black spot with an indistinet whitish one on its ounter
edge, between this uppermost black spob and the costa a dusky ferrn-
ginons patch.  Iindwing with three sharp-pointed angulations on ihe
onter margin, two small white spots between the median nervales, and
ong between the upper median and lower discoidal nervules. Uspern-
sinE, boll wings ferruginous-brown, suffused with grey and ochreons
near the base and costa of forewing and in some specimens mottled
with blaek patches. Forewing with a brown fasein outside the cell
from the costa to wear the hinder angle. Hindwing with a fascia
ountside the cell from the costa to the abdominal margin ; some speci-
mens with a series of amall white mlhumrgi:ml gpots 1.'.'11'}'in_<_{ i number.
Fruare. Rather smaller than the male. Uerensiog, forewing with two
white subapical spots. Usxpersivg, beth wings more variegated and the
oeellation more distinet, :

TWet-geason form,
Differs only in laving the outer margin of the fordwing nearly
straight and the ferrnginous snbapical pateh more obscure. ¥
This species is the Sonth Indian representative of M. zifouens, being
slightly smaller than that species and with the subapieal ferruginous
patch obseure. Deseribed from six males and one female of the dry-
season brood and two males of the wet-season brood.

Stubiamily Ervasuxa,
2. Fryuxiss csvpata, Butler.
100 ft. Bamboo jungle at the foot of the sonthern and western
slopes, rare.
Subfamily Morrnixe.
B3, Ihscornors LErFIDa, Moorve.
Oue female seen on the western slopes in October, 1588, al 00 ft,
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Subfamily Acnxixz.

3. Tercmxia vioLx, Fabricius.

Subfamily Nymrmanixz.

35. Erconis menioxg, Cramer.
36. ILRcoLis TAPRODANA, Westwood.
3%7. Ercons amiADpyE, Linnmus.
33. DBypuia iurrayia, Drovy.,
1000—3000 ft. Near tanks on the #lains.
39. Eurirus cowsiminig, Y¥estwood.

One specimen seen at the flower of Lanfane at the north-western

corner of tho Nilgiris, October, 1888.
40. CurHa ERYMANTHIS, Drury.

F000—6000 f&. Common,

Lagvs, pale apple-green with branching black spines. Pura, pale
apple-green with thres pairs of red and black frontal processes, aud
red and black frontal streals.

41. Atenna puanawta, Drury.
42, CETHOSIA MAHRATTA, Moore.

300—3500 ft. Common on the western slopes and a rare straggler

thronghount the rest of the distiict.
43. Crrroia sanoaa, Swinhoe,
Both sexes common on the western slopes, rare thronghout the rest
of the district.
44. Rouaxa cafiea, Moore.
30006000 ft. The female very rare, the male not common.
45, Preos ruira, Cramer.
46, Juxoxia aLMava, Liunmous,
Form asterie, Linnmus,
47, Juxmoxia arcives, Linnmeus.
48, Juxoxia LEMOXTAS, Linnmns,
49, Jowoxia HIERTA, Fabricins,
50, Juxoxia oriTEYIA, Linnmus,
51. Nerris morpoxu, Stoll,

Form plagiosa, Moore.

On the lower slopes the former is the wet-season form, the lntter
the dry-season, on the platean N. plagiosa oceurs throughont the year.

52, Nerns vieasa, Moore.

One specimen taken on the western slopes in October 1888, at

SO0 ft.
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0d. Nerrs vanuons, Mooro.
Form swinkoei, Butler,
w ewrymens, Butler.

N. eurymene is the dry-season form, N. varmona, the wet-senson, and
N, swinhioed, n vaviety of the former.  Another small form is Townd on the
platean exactly like N, astole from the N.-W. Himnlayas, cxeept that the
ground-colour of the underside is pale yellow,

od.  Nerms samanuves, Moore.
3000—4000 f6. A quite distinet species, larger and wilh the
eronnd-colour of the underside a much brighter orange.
o9, Nerrs xatcavis, Moore,
3000—4000 ft. Rare$
56, NWerris xawpiva, Moore.

B000—4000 ft, Theswideh of the white bands on the underside
in these two species varies much and, though N, nandica is lovger, 1
doulbt if they ave distinet.

57. Nerrig orniaxs, Moore, var. nilgirice, Moore, n.

Desorieriol : % Allied to the Sikkimese N, ophiana, wings shorter.
Urrensiog, both wings with similarly disposed white markings. Fora.
wing with the discal series of spols much larger, the lower spot of the
middle pair being quadrate in shape (not obliquely triangular as in N,
ophiana) there are alao two large spots in the lower pair instead of one
ouly as in N, ophfana. Hindwing with the medial band and diseal spots
Lroader. UNDERSIDE, Doth wings bright red with broad markings as
above, and intervening outer narrow fascige. ldxraxse: 2337 inches™

Mr. F, Bloore gives the above description ns ol a new species, and if
appears to be constant in this districk, except that the colour of the under-
side waries, and the nnrrow onter fnscim of thd il{LLLIWiIlg nre oflen
absent, but, as Mr., de Nicéville points out (** Butterflies of Jndia,” Vel.
IT, p. 105) that in other loealitics the distinguishing characters nre in-
consiant, ib is better it should vank as a vaviety. 3000—5000 £t, Not
nucommon.

o8, Nereris sousan, Moove.

SO00—5000 ft. Common,

80, CmenoCHeoA RELATA, de Niedville.

60, Creruocaros Tnais, Fabricius,

Ll Ciremocunos swinnog:, Butler,

B000—G000 fe. Commoner on the sautliern than the northern
slopes. 1 do not believe in the distinetuess of the above three forms; a
similar variety of 0. swinkoet with the inner edge of ihe discal bund of
forewing on nnderside not constricted at lower discoidal and fivst median
nervules oceurs, and intermediate specimens ave fonnd.

46
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62. H FPOLIMEAS DOLINA, Linnmus,
G3. HryronisMwas sMisiervs, Linnons,

Threo forms of the female oconr “ mimicking” L. chrysippus, L.
ileippus, and L. doripps.

k. Angysxis xienr, Linneos.

Confined to the platean, where it ia very common ; much smaller
in size than North Indion specimons.

G5. Panrnexod virens, Moore,

Common on the western slopes and oceurs throughout the distriet
as o rare stragglor,

66. BMopuza rrocris, Cromer,

S000—4000 £t. Rave.

67., Armyya PERIDS, Linnmus,

2000—7000 ft.

68. Armvua manegsa, Moore,

3000—4000 ft. Rarve. The dry-season form is larger than Sikkim
specimens of nialkesa—not rouge—and has the markings similay, while
the wet-season form is smaller and has the markings on the upperside
reduocad to the discal band on both wings, and on the forewing three
indistinet spots from the sabeostal nervure and one in the eell,

69,  Aruvma sEuENoruons, Kollar,

3000—35000 £6. Very vare. I have only taken three males and
three females. Compared with Sikkim specimens the male has 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, Arnvaa ixamiva, Butler,
* 3000 ft. Two males which have the fulvous band on the npper-
side obsolescent, alad one fomale on the western slopes,
71. Suurnzora ¥ais, Forster.
L000—3000 ft. In bamboo jungla,
72, EuTHALIA EVELINA, Stoll.
1000—4000 £6.  Rare and diMicult to cateh,
73. Eurtmauia nevioes, Builer,
2000—06000 ft. Tare.
74. Eutiatta Garvpa; Moore,
1000—3000 ft. Rare. "
7. EUTHALLA LUnEstisa, Cramer,
S000—4000 ft. Rare.
76, Pyraungis canpur, Linnmous,
Confined to the platenn,
77. Priaveis mioica, Hovhst,
Confined to the platenu,
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78. WVawessa cawace, Linnmns.

3000-—7000 ft.

Linva, orangoe and white in alternate segments, numerons bLlack
spots on the orange segments, black streaks on the white, seven white
branching black-tipped spines on each orange sogment. Pora, varie-
gated reddish-brown with frontal gold and silver spots, head produced
and bifid.

Differs from the deseription of the early stages of V. haroiica.

79, Creests THvoDpadas, Boisdaval,
Throughout the district. The yellow form does not occar. -
80. Kanpima winoi, Moore.

2000—+000 ft. Rare on the northern, not uncommon on the
sonthern slopes. Comes freely to sugar. The prominence of the discal
spots varies much ; rather larger and paler than specimens from Canara.

81. Cmapaxes srmaxas, Drury.
Form samatha, Moore.
3000—4000 ft. Common.

82, Cnaraxes rFavivs, Foabricins.
3000—4000 ft. Rare.

£3. Cparaxes rasa, Batler.

3000—4000 ft. Rare. The male has the basal folvous aren much
brighter than O. psapkon, the female is lavger than the female of that
species = (. serendiba, and has the apex of the forewing mnch more
produced, the shape of the white band and the black line defining ifs
inner margin varies much, and on the forewing the band somefimes
extends within the black line.

Family LEMONIID.E. °
Sublfamily Linvrozimxe,

84, Lapyroza »venuA, Godart.
Form rama, Moore,
3000—7000 ft. The widih of the markings varies much, soma
specimens being typieal L. sayrrfia, some intermediate, and some L. rama.
£5. Liprruea LEPITA, Moore.
SO00—4000 ft. Rare. All ithe m:lr]-zingg are gma]l, and the dig-
coidal strenk, on the forewing, and two spots beyond it arve well separated,
and the underside is more varicgated compared to Knmaon specimens.

Sublamily Nemeopny x,

B6. -Armisana surrosa, Moore.
S000—35000 [t Fairly common,
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Fowmily LY CAENIDAS.
87. Branas grivs, Westwood,

2000—4000 ff. Commoner on the sontlern slopes than the
norihern,

88. Neortrupcors zarymora, Builer,

S000—4000 ft. Tho gize of the white markings varies mueh in
the several broods, but usually the dry-sensom form has much more white
on the npperside than the wet-scoson form, and the black markings of the
underside ave smaller and fewer,

89, Mreoizpa Towairesn, Moove.

2000—4000 fé, The acuteness of the forewing and the size of the

white diseal pateh vory slizhtly.
90. Cokeris TuETys, Dy,

1000—3000 ft. Confined to the sonthern and western slopes and
very rare. The outer margin of the hindwing much rounded. Both
the orange and white forms of the female oecur,

01, Craxiris rvsra, Horsfield.

Form lavendularis, Bloore.

s ldlacen, war.m.

Descrrerioy : Mane, Urrersiog, both wings with no white on the
dize. Feware. Urepersiog, both wings with the whole white diseal area
snffosed with blue more especially towards the base. Uspersipe, Dboih
wings as in the typical 0. puspa. The seasonal broods do not differ.
Hanrratr ¢ Nilgiris sonthern slopes and Nellynmpathy Hills, Cochan.

« 2000—4000 £6. The prspe form is smaller than Himalayau speci-
mens.  The lavendularis form agrees with Ceylon specimens,
62, Craxieis ALmpisca, Moore.
3000-=7000 ft. Common.
03. Crvaxizis niunatTus, Moore.
3000—7000 ft. Male very common ; female rave, the whele dise
suffused with blne.
04, Cyaxims Axasa, Horsfield.
B000—8000 ft. Confined to the platean, where it is very common,
05, Cnirapes naros, Cromer.
1000—3000 ft. Fonnd in enltivation at the base of the hills in the
cold weather.
096, CoiLADES TARUNANA, Moore.
Oune pair taken on the western slopes in Octolier 1888, at 300 ft.
07, Yizena rorit, Kollar.
1000—3000 ft. Found in cultivation ot the base of the hills,
05, Zizepa pyoM xs; Snellin
1000—TF000 ft.
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99, ZizEna 1xprca, Muorreay.

1000—T7000 ft.

The black spots of the band on the underside of the forewing larger
than in Z, saugrea.
100. Zizera ossa, Swinhoe.

1000—7000 ft, Much paler than Z. wmaka. Male with the dusky
outer margin narvrower. Female of the same colour—not dark ns in
Z. sahae—the apex of the forewing broadly dusky.

101. Azaxus vpanpus, Cramer,

1000—7000 6. Rather rave,

102, Azaxus crasent, Moore.

1000—3000 fi. Rave,

103, Tarvoos pridics, Fabricins.
1000—=7000 it

104, Tarvcos xana, Kollar.

Form eallinara, Butler.

1000—3000 ft. Specimens differ much in size ; the spots of the
underside are sometimes well separated, sometimes conjoined.

105. Castanivs peoipea, Hewitson.
Form inlerrupius, Moore,

o hamatng, Moore.

SO00—5000 ft. (. decidea is the wet-seazon form, O dnferrupfus,
the dry-geason form, and €8 hamatus, which oceurs on the southern and
western slopes, the dry-season form in regions of heavy rain-fall,

106, Casravrivs rosnioy, Fabricins,

1000—7000 ft.

107. Casrarios gromoy, Doubleday and Hewitson,

2000—4000 f&, In the female the blue markings of the male are
replaced by black.

108. CAsTAnivs A¥axpa, de Nicdville.
Common at the foot of the Nellyampathy Hills, Cochin, in November,
18582, In September, 1882, T took about o dozen males and one female at
5000 feet on the northern slopes of the Nilgirvis, They were confined to
a few zquare yards and evidenily belonged to one broed. I have never
secn the speeics since,
109, Evenes vanemasivs, Fabricins,
1000—4000 ft.
110, Jammnes pocnvs, Cramer.
1000—="7000 ft.
111. Lvcaxesrmes nyceNiva, Felder.
2000 —4000 [t
112, Nacapupa rromixiys, Moore.
2000—06000 fe.
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113. Nacavvrs macropurnauma, Felder,

2000—6000 £t The male of the wet-season brood is paler in colour
than that of the dry-seazon brood, and has the aveas between the dizeal
bands on both wings of a dusky black colour., The dusky patches
vary in extent and disposition. ;

114, Navapuea vions, Moore,

J000—4000 ft. April and Moy,

115, NACADUDA ARDATES, Mooro.
1000—4000 ft. The tailed and tailless forms oceur in both sexca
throughont the year, and 1 believe them to be distinet species.
116. Nacapupa DAXA, de Nicéville.
SU00—4000 £6.  Common.
117. Nacipupa mamrsoxi, de Niedville.

2000—4000 £ft. Aale faivly common, female unknown, The wot-
senson form has dosky markings on the underside similar to those of
N. maecrophthalma, but more variable in extent,

118. CarocHRYs0rs sTRABO, Fabricius.
119, CarocHRYH0PS CXEJUS, Fabricius.
Form patala, Kollar.

»  Rapaling, Butler.

120. Porvouumarus nETIcrs, Linnmnas,

121. Laxripes 2uaxus, Fabricias.

Form alceis, Stoll.

1000—4000 £ The former the wet-season,the latter the dry-season
form.

122, Lawrtoes eLris, Godart.

= 1000—4000 ft.

123. Tavicapa &vseus, Gudrin,

2000—8000 [t. Very common,

124, Carar@cinda ELEGANS, Druce,
2000—4000 ft. Fairly common.

125. Horaoa oxvx, Hewilson.

126, Horagh vions, Moeove.

2000—4000 fi. T have taken some thirty specimens of Horaga, aud
all the dark ones (H. viola) are males, and all the bloc ones (11, ouye)
fernales, and I believe the two forms are male and female of one species,
but as in Sikkim and the Himalayas both I, onye and IT. viole have the
sexes alike,—IL. onyx male with secondary sexnol claracters on the
forewing—the Nilgirvi form wonld be a distinet species, but proof is
wanting.

127. ErromoN 15oRs, Moore,

2000—5000 fi.  Very rare.
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123, Rarmispa amon, Pabricins.
S000—4000 ft. Rave.
129, IpioTa TIMOLEON, Stoll.
1000—3000 6.  The species, as usual, appears under two forms,
130. Drvvorix riareas, Mooroe, :
2000—=7000 ft,
131. Vapeera P naxkaxa, Moove.

2000—3000 ft. Soven males and onme fomnle on the southern
slopes in April of this year. The generiec name should be changed as
the genus of Euplwine has priovity.

132. Hesios cupysomaLLus, Hiibner.
2000 ft. A single female in April of this year.
133. Basra umerauevs, Cramer,
2000 —7000 ft. Rave
134, ViracuoLa 130CRATES, Fabricius.
2000—4000 ft. Mach paler than North Indian speeimens.
135. Vimacuoca rerse, Hewitson.

2000—4000 ft. Some males bave a patch of fulvous on the fore-
wing, others not.

136. RAPALA TARULINA, Moove,

2000—4000 ft. Common,

137. Rapans scuistaces, Moore.

2000—4000 ft. Common.

138, Rapana msTORTA, do Nicéville.

3000 ft. One female in Angost of this year on the southern
glopes, and eight females on the western slopes, 1000—2500 .EL__ in
September, 1888, Differs from the description and fignre of R. distorta
in having the blue area on the npperside of both Wings more restricted,
and on the undersMe the white lincs more vegular ang split up inio
well-defined lnnules.

139, Seixpasis yoneaxus, Fabricins.
140. Srixpasis TRIFURCATA, Moore.
2000—4000 ft. Not common.
141. Sreivpasis Epiva, Moore.
2000—4000 ft. Not nncommon.
142, Spmsnpasis coNcaxna, Moore.

2000—4000 ft. Rathor rara,

143. Spivpasis nazorarra, Moove.

S000—4000 [t Have,

144, Srmwpazis ansoemis, Moore.

G000 ft. A male in Mr. Moore's collection taken by Mr. A
Lindsay, and a female in mine taken by Major-General Evezard, hoth af
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Coonoor, are the only known specimens of this rare and disiinet specics.
As Mr. de Nicéville will describe the female in % The Butterilies of
[ndia, ” Vol. I1I, it is unnceessnry to do so here.

145, Prarara cLeopis, Godart.

J000—6000 ft. Tare. Nilgiri specimens have the diseal band on
the nnderside not bounded ontwardly by a white line, and the markings
at the nnal augle obsolescent compared with Novth Indian specimens,

146. Tasuris noxeisvs, Fabricins.

2000—4000 ft. Rarve.

147, Tasoria merasrieus; de Niedville.

2000—3000 ft. I have taken two males and two females, and on
soveral ocensions found wings on the gronnd. There is also a male in
Mr. A. Lindsay's ecollection. Mr. de Nieéville will describe the fomale
in “ The Butterflics of India ™ Vel L1L, :

148, CHERITREA JAFFRA, Butler.

About fifteen specimens taken in September, 1888, on the westorn
slopes, : §

149, Hyrorvoxsa sincirica, Moore.

1000 ft. Described from a single male taken by Mr. A. Lindsay,
which is the only Nilgiri record of the species, though it has since been
taken in Ceylon.

150. HryrorvoExa eToLus, Fabricius,

Three females taken on the westorn slopes in September, 1855, at
2,500 ft.

151. Loxuvra atvusus, Cramer.

1000—4000 ft.

152. Loxura sorra, Moore.

Ahont ten spuu'imuns taken on the western slopes in September,
1888, at 3003000 {t. a

153, Bixpanara svcniva, Horsfield.

2000—4000 ft. Fifteen males and one fomale this year, before
which I had not seen the species. The web-season form is larger and
has the underside darker and yellower than the dry-season form,

154. BCRENDEA TODAGA, Moore.

2000—4000 ft. Common

155. AMBLYPODIA ¥ARADOIDES, Moore.

Form darana, Moore.

2000—4000 ft. Fairly common on the southern slopes, rare on the
northern.  The variety of the female without any blue on the upperside
(A, darasa) is rave.

156. SATapRA cANARICA, Moove.

2500 ft. A single female March, 1887, on the noribern slopes.

At least two speeics of Nilasera oceur, which T have scen on one or
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two oceasions, but been unable to capture ; one of the N. cenfaurus group,
the other with the variegated underside of the N. amantes group.

Family PAPILIONID.E,

Subfamily Prerise,

157. Lertosra xremia, Fabricius.
1000—=7000 £t.
158. Terias gecane, Linnmns.

Form hecabeoides, Méndirids.

w  tesiope, Méndtrids.
n purrea, Moore,

w  excavafa, Moore,
o atlthetana, Wallnoe.
y  uniformis, Moore.
w  swinlioer, Butler,

T. silketana, uniformis, and swinhoei possibly form one distinet spe-
cies. The forms fiegabeoides and emsiope were deseribed from the West
Indies, and it seems scarcely probable they ave Indian,

159. Teriss rysyrees, Fabricius.

Form drone, Horsfield.

s rubelle, Wallace.
- & tenata, Moore.
u  rama, Moore.
T. venata and rame probably form a distinct species,
160. Terras pe1s, Boisduval. .
161. Caropsitia cATiLLA, Cromer. .
162. Caropsitis crocaLe, Cramer.
These two species are doubtfully distinet, and there®are several
inftermediate named forms.
163. Carorsiuia gyoma, Fabricios,
Form ilea, Fabricins,
164. Catorsinia prraxTHE, Fabricins.
These two speciea again are doubtfully distinet, (. ¢lea 18 inter-
mediate.
165. Ixras pyReXe, Linnsous.
166. Ixias preExASsA, Wallace.
Form dharmsale, Butler.
The former is the wet-season brood, the latter the dry-season form.
167, Ixias MERIDIONALIS, Swinhoe.
Form anubale, Swinhoe.
The former is the dry-season form, the Iatter the wet-season form,
47 "
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168, Txras aoNiverna, Moore,
1G9, HesoMoIA GLAUCIPPE, linnous.
170. Cavtosuye evcnanis, Fabricius,
Form peendevanthe, Butlor,
The former is the dry-season form, the latter the wet-season form.
171. Cartosure ETRIDA, Boisduval.
Form pernotatus, Butler.
n  purus, Butler.
»  bimblura, Butler.
(I, bimbura is the cold weather form.
172, (CALLOSUNE DAXE, Fabricins.
173. Iomais amata, Fabricins.
1000—23000 ft. Common.
174. Tpmars TRIrORCTA, Butler.

1000 ft. At the base of the sonthern glopes. Tho genera
Callesune and Idmais frequent the plains at the base of the Nilgiris
and only appear on the platean as stragglers.

175. CoLias xinaciriensis, Felder,
Confined to the plateau.
176. HYPOSCRITIA NARENDRA, Mooro.
2000—4000 £f,
177. CartormagA warni, Moore.
178. CaToPHAGA PAULINA, Cramer,
179. CarormAcA ¥Eoupo, Boisduval.
180. CATOPHAGA GALENA, Ieolder.
181. CATOPHAGA LANEAPURA, Moore. it

2000—7000 ff. . wardi iz the most distinet of the above five
forms.

182. Appras vauaxs, Moore.

1000—3000 ft. Rare. A slight, but apparently constant variety
of A. hippoides, differing from it in having dark markings at the base of
the hindwing on the underside,

183. Arrias vievToea, Fabricina,

1000—3000 ft. Rave,

184. Gaxoris gLiciniA, Cramer.

Confined to the platean. Nilgiri specimens are darker than Hima-
layan ones, especially on the underside of the hindwing,.

185. Hurmixa PORTRE, Fabricius,

Form cassida, Fabricins.

The former is the wet-season, the latter the dry-season form.
186, Huramsa zxoxiere, Cramer,

A quite distinet species with sharper apex to the forowing, aud
more powerful flight.
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18%. Huyurnixa nexpa, Moore.
Common on the western slopes, a rare straggler thoughout the rest
of the district. )
188. DBrrexois MesexTiNa, Cramer,
Form aurigines, Butler.
s tordace, Walker,
1000—8000 f6. B. awriginea is the wet-season, B. lordaca the

dry-season form, and B, mesenting the wet-scason form from dry localities
and high elevations ; it is found on the platean.
189. Nepheronia fraferna, Moove.
Form ceylonica, Felder. :
1000—3000 ft. The former is the dry-season, the lntter the wet-

genson form.
190. NEeroEnowIiA PINGAsA, Moors.
1000 ft. The western slopes and Malabar, A form from regions
of heavy rain-fall,
191. NerEErRONIA GEA, Felder.
1000—3000 ft. The Indian form of the Burmese N. valeria,
192. Derias pocHARIS, Drury.
1000—TF000 ft.

Subfamily Parintoxizae,

193. Parnto (OrxITHOPTERA) MIN0S, Cramer,
3000—=7000 ft.
194, Paririo (Ciinass) pissinimis, Linnams. .
1000—4000 ft. Rare. - x
195, Paripio (Crinasa) cnyrrs, Linnens.
1000—4000 ft. Rare.
106. Parprnro (Curnass) oravioaros, Wood-Mason,
Commeon in the western slopes, rare on the northern.
137. Parivio (MENELAIDES) PANDIANA, Moore.
Confined to the western slopes, 1000—3000 6., where if is common.
198. Pariuio (Meseoaines) nrctor, Linneuos.
10007000 ft.
199, Paricto (Mesevaroes) anisTonocii®, Fabricins.

1000—7000 ft.
200. Parmwio (Oreneioes) erirooxios, Cramer.

1000—7000 ft.
201. Parnao (LagrTias) paMyox, Linnweus,

1000— 7000 fv. The three forms of the female oceur,
202. Pairiiio (COARUS) DAKSHA, 1. B,

Papiliv daksha, Moore, MS,
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“ Allied to 0. helenus. Differs in its more trinngular form of fore-
wing, Hindwing with the three white (very pale yellow) patches, as
seen on the upperside, much wider in both sexes, the upper portion
being twice the width of that in @. helenws, and ihe lower portion ex-
tends to, and slichtly crosses, the discocellular. On the underside, the
grey-speckled fasein on the forewing iz narvrower, and crosses the discal
avea midway between the end of the eell and oxterior margin; the
white patches on tho hindwing ave of the same width as seen from
above, and form a complete continnoug band, cat evenly by the slender
black veins (not disconnectod as. they are in €. helenus) ; the sub-
marginal and anal red lununles are similarly disposed, but in both sexes
there are two small lunules between the subanal and the white pateh.”

“ Expause d 5, 2 5% inches.”

“ This species is to P, helenus what P, tamilana is to P. paris”

1000—7000 £t. Commeoen. Larea like thot of P. liclenus as figured
by Horsfield and Moore, feeds on orange, and has the power of protru-
ding two pink horns from the head with a delicious scent; it will
always do this if taken up by a pair of scissors as by the beak of a hird.

203. Parpmio (Hamiwara) crixo, Fabricius.

1000—3000 1t,

204. Pariuio (Hanmwara) sooous, Wesbwood.

Cenfined to the western slopes, where it is not uncommon,

205, Parmio (ACHILLIDES) TAMILANA, Moore.

3000—7000 ft. TFrom April to June, Not uncommon.

206, Pariio (Iniapes) roryunesror, Cramer.

« 2000—TF000 it

207. Pariuio (Barmrsi) xouros, Esper.,

1000 ft. One specimen,

208, Purinio (Dancuixia) TEREpow, Felder,

2000—T000 £,

209, Pariuo (DALcoiNia) THERMODUSA, Swinhoe.

4500 ft, The northern slopes, two specimens Febroary, 1886, and
Februnary, 1888,

210, Parinio (ZeTives) posow, Felder,

1000—G000 ft.  Rather rare,

211. Parinio (ZETIDES) AGAMEMXON, Linnmens.

1000—7000 ft.

812, Pariuio moMenoy, Moore,

Thé western slopes, 2500 ft. Two specimens, September, 1888,

Family HESPERIID/E,

218. Bapaurk excravaTions, Fabricins,
3000—7000 ft. The two wet-season broods only.
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214,  Cmoasees pExsasixt Guérin.
Confined to the platean. The two swet-senson broods only.
215, CnoAsres coMaTA, Moore.
G000 ft. One male at tea blossom, October, 1887,
916, 1sMEXE ugLipios, Cramer,
3000—6000 ft. Common at tea blossom. The two wel-senson
broods enly, July and October.
217, Pamara curomus, Cramer.
J000—6G000 ft.
218, Parats anexts, Fabricius.
3000—=T7000 ft.
219. DBisaris sexa, Moore.
3000—6000 f6. Rave. -
220. Baricus susprros, Moore.
2000—4000 ft. Common on both northern and southern slopes.
Four broods.
221, DBaricos sgpTENTRIONIE, Wood-Mason & de Niedville,
2000—4000 f&, The southern slopes only. Common and has fonr

broods.
232 AsSTICTOPTERUS ETELLIFER, Butler.

2000—4000 fi.
993 ASTICTOPTEROS SUBFASCIATUS, Moore.
About forty specimens taken in September, 1888, on the western
slopes, at 500—3000 ft.
234, Marars arts, Moore.
2000—G000 ft. Rare. -
235. Gaxears TEYRSIS, Fabricios. -
2000—6000 ft. Rare.
236. PARNARA EUMARA, Moore. .
2000—6000 ft. Common.
237, Pairxana vooxa, Moore,
Three specimens taken in September, 1888, on the western slopes.
238, Pamrsars ¥aroos, Moore.
2000 —4000 fi. Not nncommon,
239, Paryana BEVANI, Moore.
2000—4000 ft.
230. Parxara papa, Moore,
1000 —4000 £t
231, Sopasrus areMivs, Fabricius,
1000 —6000 ft. Not common,
232. Buastus anitos, Moore,
2500 fi. Twenty-five specimens taken in September, 1888, on the
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western slopes. Differs from Andaman specimens in the spots of the
forowing being smaller, the underside of the hindwing being saffused
on the dise with purple.

498 SByastos sunonisevs, Moore,

3500 ft. Northern slopes, one specimen,
234, Cnarsa mATHIAZ, Fabricius,
2000—6000 ft.

235. Cuarra acxa, Moore.
2000—4000 i,

236,  Curarra rroMiyess, hMoore.
2000—4000 ff,

237 Tericors BAMBUSE, Moore.
2000—6000 f£t, o

29588. Puipnraoxa para, Kollar.
2000—4000 ft. TUnderside greenish.

930, Piprao¥s reEvpoMzsa, Moore,
2000—4000 ft. Underside ochreous.

240. Paprioxa Mzsoines, Butler.

2000—4000 ft. Markings on underside of hindwing defined with
black.

241, Paiprio¥a GOLA, Moore.

2000—4000 ft.

Another form of Padraona occurs with the fulvons markings cecu-
prying the greater part of the upperside of the forewing, I do not knuw
if it has been described. It is neavest to P. gola.

242, Curitus PoRREA, Moore.

2000—4000 ft. , Rare.
243 AurrrTia Maro, Fabricins.
1000—8000 ft. Not common. i

244, TanacTROCERL comaMas, Hewitson.

Confined to the platean, where it swarms on grass-land from June
to November.

945 TirACTROCERA MEVIUS, Fabricins.

3000 ft. The northern slopes, four specimens, July, 1888,

246. Toaxaos 1vpisTivcra, Moore,

3000. Theforest below the northern slopes, from July toWovember,

245, Havre seroria, Hewitson,

2000—4000 {t. Rare.
948, Haure ceyLosica, Moore,
2000—4000 ft. Cemmon,
949, Hanre siracs, de Niedville,
3000—5000 fi. Not comimon.
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250, Hanre noxorer, de Nicdville.
S00—4000 ft.
251. Havre cenats, Howitson,
About thirty specimens taken on the western slopes in Seplember,
1888.
252, Isormixox vixpmiaxa, Moore.
£53. IsoTEmoN mingmraxa, Moore.
254. IsorEmxox mopests, Moorve.
I. vindhiana is, I think, the dry-season form of I, ailgirians, and
I modesta, described from a single specimen taken by Mr. A. Lindsay, o
variety.
2000—4000 ft. I wilgiviana and I vindkizne common, I wnodesta
I have never taken,
955, (OMALIA ALEOFASCIATA, Moore.
1000—3000 ft. Found in eultivation on the plains, rare.
256. Prircus ganps, Fabricins.
1000—8000 ft. .
957. HryaroTis ATEATOS, Fabricins.

2000—4000 ft. Not nncommon on the southern slopes, rare on
the northern. :
258. Tacianes ATricos, Fabricins.

2000—5000 £6.
259. Tasiapes omscuros, Mabille,
2000—5000 £ft. Nob common,
260. PLEsIONEURA LEUCOCERA, Kollar,
2000—5000 f&. Common.
261. PresiONEURA FUSCA, 1. 8],
Hanitar: Nilgiris and Shevaroy Hills.
Exeawse: 1'7 inches, 5
Descrierioy.  Differs from P. spilothyrus in having the cilin of the
hindwing alternately black and white as in P. lencocera ; the costal
hifid spot of the discal series, on the forewing, white, not ochreous; the
underside mottled with obscure grey; the latter half of the antennm, in
the male, white. The two lower spots of the subapieal series, on the
forewing, are often wanting, also the lowest spot of the diseal series.
Very pear to P. nigricans, do Nicdville.
S00—4000 fe. Not nncommon,
9262, PrLesioXEURA sPiLoTHYRUS, Felder.
2500 ft. The western slopes, two specimens, September, 1888,
243, PLESIONEURA AMBAREESA, Moore.
2000—6000 ft. Not uncommon on the sonthern slopes, rare on

the northern.
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204, PrLEsIONEUEA ALYsOs, Moore.
3600 ft. One specimen on the northern slopes.
265. PLESIONEURA RESTRICTA, Moore.
2000—4000 ft. Rare.
266, PLESIONEURA BASIFLAYA, de Nicdville. .
About twenty specimens taken in September, 1888, on the western
slopes, at 2000—3000 ft,
267. Upasres FoLus, Cramer.
1000—7000 6. Not eommon,
268. Corninexta paw, Fabricius.
2000—4000 ft.
269, Conapexia Tissa, Moore.
2000—4000 ft. Fairly common, a geopraphical race of O, tndrand.
970. ApanatHs Haxsowxeri, Felder.
Form taylori, de Nicéville.
The latter is the dry-season form ; specimens ocenr with the gronnd-
colour of every shade between pale-chestnut and nearly black.
271. ApariTna acama, Moore.
3000 ft. One specimen taken by Mr. Alfred Lindsay on the
southern slopes.
272. Tarexa TeEwarTEst, Moore,
2000—4000 ft. Not uncommon.
273, ANTIGONUS ANGULATA, Felder.
2000—4000 ft. Not uncommon. Probably this is the species
recorded from the Nilgiris as 4. pofiphera in Kirby's Synonymic
Catalogune.
274. SanANGESA DASAHARA, Moore.
1000—3000 ft. The western slopes, not common,
275. BAmNGESA ALBICILIL, Moore, .
2500 ft. The western slopes, two specimens, September, 1888,
It differs from Ceylon specimens in being dusky instead of white on the
underside of the hindwing.
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XV.—=The Peyelrometer and the Condensing Hygrometer.— Dy S AL Huw,
B. Se., Metcorological Reporter to the Government of the North-Western
Proviness and Owdh.

[Received Angnst 23rd ;—Rend Novomber Tih, 18588.]

In continuation of his eclassical researches into the thermal pro-
perties of aqueons vaponr, Regnault turned his attention to the snbject
of hygrometry, and o translation of his paper on this subject will ba
found in Taylor’s Scientific Memoirs, Vol. IV. The origival paper in
the Compies Rendus is, 1 believe, not aceessible in India, or at all events,
in Allabsbad.  As the outeome of his researches he gave to the world
o perfected form of the chemical or absorption hygrometer, a new and
improved vaviety of condensing hygrometer, and an improved formuln
for reducing the readings of the psyclirometer, or combination of dry
and wet-bulb thermometers nsed as an instrument for determining the
degree of moisture of the air.

The chemical hygrometer remaing mueh as Regnanlt left it, hut
various other forms of condensing or dew point instruments have since
been invented, though they are not much, if at all, known, in this
conntry. The best of these are two invented by Alluard and Crova,
Regonault's countrymen, and both of them are constrocted on the same
principle as his, viz., that of cooling down a polished imetallic vessel, by
the evaporation of ether or somoe other volatile liquid inside it, until dew
begins to be deposited on the surface, and noting the temperature ab
which this effect occurs by means of a thormometer immerzed in the
ligunid. The chief difficulty in the nse of Regnault's form of this fhstra-
ment is that the small silver capsule (now generally veplaced by an
electro-plated one of thin brass) in which the ether is ov npm.dgd is difli-
colt to maintain in as high a state of polish as s desirable, ow ing nob only
to ila lialility to be sexatched, but to the tendency of the silver to becomo
tarnished by accidental overflows of the ether. The consoquence of o
loss of polish from any cause is that dew is not observed until ile tom-
perature has fallen somewhat below the proper dew point. In Alluned's
instrument, this difieulty is supposed to be ot over by snbstitnting for
the silver surlace one of gilt bmss, which iz much lesa linblo to tarnish,
and in Crova's instrument, by making the silver vessel in the form of a
hollow eylinder with a horizontal axis, on the inner surfice of which
cylinder dew is observed by looking throngh it parallel io the axis.
Even with Reguanlt’s original instrament the difliculty is not a serious
one, if care be taken to have the vessel properly burnished to start with,
to repolish it with fine ronge immediately belore ench series of obser-

45
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vitions, anud to plage behind it a dark colooved sereen whon it is in use.
For the purpose of the second series of observations, given below, the
vessel belonging to one of Regnanlt’s instruments, mnde about 15 years
ago by Casella, was freshly electro-plated, burnished, and polished by my
own hands.

An objection to the wse of all condensing hygrometers which at
first sight appears a serious one has been put forward in Symons'
Monihly Meleorological Magasine for June 1885 by Me. R. Strachan,
who says, A condensing hycrometer, whether Daniell’s, Regnault’s,
Dines's, or Alluard's, bas the thermemeter's bulb immersed in o cooling
medinm and one sarface of the dew plate is also in contact with the
cooling medinm, but the surface upon which the dew is formed is cooled
by conduction, and is exposed to the air, which may be many degrees,
50 or 00, or more, wormer. In these circumstances when dew appears
the thertaometer must be colder than the outside of the plate. When
the dew disappears the thermometer cannot have veecived the same
addition of heat as the omter sucface of the plate.”” Mad there been
any real weight in this objeetion, it would have doubtless been an-
ticipated by Regnanlt, who, however, merely says that the surface
on which the dew is deposited has the same temperatare as the
liguid, becaunse the metal is very thin and is in immediate contact
with the liquid, which must have sensibly the same temperature
throughout, since it is constantly stirred by the bubbles of air. A
little ealenlation will prove that, though the outside of the vessel is no
doubt warmer than the inside, as M. Strachan suggests, the difference
iz 80 small as to be of no consequence whatevern.

Snppose the vessel to be mnde of copper and to be ; of an inch
thick. It is usually made of brass coated with esilver, the combination
having probably abount half the conducting power of copper, and being
therefore cquivalent to one of copper twice as thick. Now at page® 216
of Professor Tait's Liook on Heat ave given several experimental values
for the thermal conductivity of copper, ranging from 4'11 to 2:04, on the
pound, foot, and secoud system of units, the mean of all the values being
33, This is the number of thermal units which would be transmitted
per second through a square foot of a plate one foob thick, if the two
surfaces were kept at temperatnres differing by 1% Through a super-
ficial area of 1 squave foot and a thickness of J; inch the flow of heat
would be 33 x 12 x 50 = 1980 units per sccond. Under the as-
gumption made about the metal actually employed, the heat trans-
mitted would be half this or 990 units per second. Now suppose this
heat is brought io the plate by air blowing at the rate of 20 miles per
Lour,—a somewhat extreme assumption, atany rate in India. In one
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a K
2 H);Ull.}iﬁlj: 29-33 cubie foet will come in contack with the
given surface. Under ordinary circumstances the mass of a cubie fool
of airis abont 0-08 b, and its specific heat is 0-2375; therefore the
total thermal eapacity of the air which impinges on the square foot in
one second is 20433 x 0008 % <2375 == 0-55. Let this air be cooled
from 105.°2 F. to 30-7° F. This is tho extreme case prescnted by the
observations below, and i3 o much greater difference of temperatura
than any contemplated by My, Strachan, The air which veaches the
plate every second will yield only (105-2—30'7) % 055 = 40°075 ther-
mal units. Supposing this heat to be all taken up and transmitted by
the plate, it can only produce a diffevance of temperature betwoen the

40975

980

second

two sides equal to = 00414° F, or only about 5 of a degree.

Now, when experimenting in the open air, it iz found impossible to
determine the dew point with o degree of precision more minate than one
or two tenths of a degree, however delicate the apparatus may be, as
the dew point is constantly varying; hence a source of error which can
never under any circnmstances actually occurring affect the observations
to the extent of morve than 2; of o degree may be safely neglected.

An important practical difficulty 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 liguid and the vessel which contains it down to the dew point,
and maintain them ot or near that tempersture for an appréciable
Iength of iime. A more volatile liguid, like bisulphide of earbon, wounld
probably do beiter, but apart from the objection to the nse f'f this liquid
on account of its evil smell, it cannot De used, because its fumes in-
stantly tarnish the brightly polished silver sorface. In the Allnhabad
observations 1 and 2 of the second series, tabmlated below, this difliculty
was gob over by passing the corrent of air from the mounth through a
small flask packed round with crushed ice in a covered beaker, which
was placed about 18 inches from the hygrometer and on the leeward
gide of it. The breath before bubbling through the ether was thus
cooled down almost to the dew point of the externnl air, and its excess
of moisture was removed by condensation in the flaslk. Such a method
of attnining the desired result would have been inadmissible in a place
allogether devoid of ventilation, but no objection to it can arise when
the instromenta are dircetly exposed to our April hot winda.

In all the observations printed in Table I, the thermometer readings
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have Leen corrected for scale ervor, as defermined by comparisen in
water with a KKew standord.  For the sccond series, these errors were
re-determined, and the standard thermometer verified at the freexing
peint, ab the beginwing of April.  The dew point thermometer is ons of
Casella’s with o eylindrical bnlb and o long senle which may be reand
off with ease to the tenth of o degree from a distance of thres or fonr
feet. The dry aand wet bulb instruments are by Hicks. They have
spherical bulbs about § of an ingh in dinmeter and they have been very

carefully graduated, their corrections to the standard at the prescot time
being asz follows :—

Ko. ¥ (Dry) No. 8 (Wet)
Below 8537, — 0°7° Below 57°, — 077
Above BS?, — (087 Above 57, — 0°8°

The condensing hygrometer is much more eensitive, or vesponds

. muech more readily, {o vaviations in the dew point than does the wet

bolb thermometer. This may be partly the effect of its thermometer
Laving a large cylindrical bulb and a capillary tnbe. Thus, when both
insfroments were exposed to o hot wind on the afternoon of the 7th
April at Allahabad, the following fluetuations of the dew point were
observed in a period of less than three minutes : 3697, 35-0°% 833 75,
84:5°, 80-7%, 34'4°. During this time the dry thermometer vavied from
1042° to 1052° and back again to 104:3° whilst the wet bulb stood
constant at 66-7°

Every dew point observation in the table, except No. £ of Series 11,
represents the mean of ab least four separvale observations, made alter-
nately at the moments of appearauce and disappearance of dew. Every
entry under dry bulb and wet bulb temperalures is the mean of two
ohservations made immediately before and direetly after the correspond-
ing dew point observations, and the fime to which they are reforred is
approximately the mean time of the whole seb of observations,

Exeept in the Allabhabad cbservations, in which T was assisted by
Pandit Soii Baghunbans Lil, o student in the M. A. class of the Muoar
College, all the observations have been made by myself. The second
geries has been expressly designed to determine if possible the influencs

of varicus degrees of ventilation upon the indications of the psychro-
meter.
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Tanne L—Hygrometric Observations.
CoRRECTED :
e REspiNGs. E
&2 Liocality Place of Dt Hour.| & | = | 3 g E Ventilation
815 el | Observation. e e e s g ; :
o 2 B lm| | &
| B3l E ]
F ] = E__'_I"—"lﬂ
| | | [H. AL ikl o
| 1) Naini Tal. | Verandah. |May 1 10—30; 733 G600} 41°5] 2570 (Light broeze,
=1 2 Ranikhet. | Obsy. shed, w AL 70-5/ G188 24:2) 24-10 Calm.
o Hlﬁmlh.'i Nath| Open hillside, o AT (15—l BO-240-7| A1°8{ 20°59 |Frosh breezo.
< 4 Do Do. w 18018 | 585461 35°8] 2061 | Strong wind.
5 EF Dohri. Da. T iu 685, 55 514/ 2245 | Calm.
|
llctlluhnhad. Laboratory, |April 17[11—15| 924672 3S'CI| 20-40"| Slight, from
i prnkha over-
| hend,
2 Dao. Dao. n N2 922\ 672 30-3 29-38 D,
3 Do |CollegeCorrider| ., |13 1005 GG 7| 853 20035 | Hob wind.
4 Do, Ira, r lﬂ-—-li‘r]lﬂ'.}"E 06'7| 30-7| 29°35 | Strong hob
sk,
& Munssnorio. Veramdah  [April 20116—15] GO-2 54:2] 30-2) 2355 [J:'E:.l.“.
6 Do, Do, o |L5—30) T1°3| 540} 26-7| 2355 Do,
¥l Do Do. i [16—35) F1-4| 4050 19-D) 2355 |  Agtificial
ﬂt ventilation,
8 Do, Da. May  1li—45( 508! 53:0| 450f 23-50 Calwn,
¥ Do, Ira. i 16—100 GO-3 6271|457 28:50 | Artificinl
2 vant.
g;mr Da. Do. w  [16—20 601532451 23:50 | Very light
- M.
=11} Chakrata. | In Doorway. |, 1413 702} 57| A8-7| 25-30 Caln.
512 Deoban, | Open forest. |, 1510 643 48:3) 52:3 2140 |  Beeozs.
13! Do Da. n _ [10—20) 6540 486 322 214 Tha.
14| Lakwir, | InDoorway. | ,, " 17112 | 851 656|405 2581 | Oale.
180 Da, Do. " 12—30) 868 621|436 26°80 | Artificial
vent,
lﬂ§ Dehra. Verandah  Juno 14/13—300 95-0 71-2| 646 275 Light nir.
17 Do, Do, 5 I3—15| O04-3| 60-7} 52-3] 2752 Do,
18 Mussoaric. Do, Wuly  217—13 (03612 528 23 50 |  Calm,
19, Bo Do, w  |[17—800 60-3| 696 626 2351 | Artificial
vont.
kL] Do, Da. w  (LT—400 &8 6oyl 62-7| 2a-61 Calm.
21 Allahabad. Laboratory. \Taly 28 12—50) 80-1| 773 768 20:15 Slight from
: prnkha,
Eﬂl Da. Corridor, o [L8—800 79-4| 776 7600 2013 | Breoze,

In Regpaunli’s memoir, above referred to, what is known ns the
convection theory of the psychrometer, first worked out by Auvgust, is
given. Tt assumes that there is a current of nir, either vertical or hori-
zontal, that the air arrives in the vicinity of the wet thermometer with
the temperature indicated by the dry one, and goes away with the tem.
perature of the wet one, and that whilst in contact with the wet bulb it
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becomos complotely snturated with moisture. These assumplions lead to
the formula.

]
F—=t)h .
f=r— et in which the symbols have the following mean-

ingrs:—
= pressure of water vapour actually present in the air;

" = pressure of saturated vapour at the temperature ¢

temperature of air ;
= temperature of web bulb ;
i = height of the barometer ;
s = spocific heat of air under the actual conditions ;

d = density of vapour compared to the actual air if the pressures
and temperatures were eqaal ;

I = Latent heat of evaporation at the temperature ¢'.

Dr. Apjohn, about the same time as August, arrived ata formula
identical in form with August’s, but differing in the value assigned to

F

R
I

the factor ﬁ. Clerk Mazwell alterwards constructed a more elaborate
[

formula, in which the cffects of radiation and diffusion were taken
into acconunt, but which, by neglecting small quantities of the second
order, reduces into s form similar to that here given.

To enable us to deduce with precision the hygrometic condition of
the nir from the readings of the dry and wet bulb thermometers, it is
therefore only necessary to determine exactly the value of the constant A
of the formula f=f — A (¢— ') h. 'With the best values of 5, d, and L
known in 1845, the yalue of 4, when the thermometers are centigrade,
becomes ﬁ__c;.[:?j O formula giving for ordinary temperatures results
differing very little from those computed by Apjohn's formula, in
which a constant value of the latent heat of evaporation iz assumed.
To verify this formula (which, with the true values of the three quan-
tities entering into the factor A, as afterwards determined, should havo
(38 in the numerator instead of 0-420), Regnault instituted a long and
very carcful series of comparisons between the indieations of a psychro-
meter placed ontside his Inboratory window and the resnlts obtained by
means of a chemical hygrometer throngh which air from the space be-
tweon the two thermometers was drawn. The degrees of humidity
calenlated from the psychrometric observations by means of the formula
wore found to be in almost every case too high; but, when the degree
of humidity was above 40 per cent., the psychrometer was found to give
results in close necordance with the truth when the numerator of A was
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altered from (420 to 048, though, for lower degrees of humidity, this
alteration made the nir appear too dry.  The same was found to be the
ense with a series of observations made in the Pyrences by M. Izarn al
a mean atmospherie pressarve of 700 millimeires, the standard observa-
tions for comparison being those of & condenzing hygrometer,

In Regnault’s class-room, with the doors and windows closed and
no sensible civcnlation of air, it was found that, by using the same for-
mula, the humidilty deduced was much too high, er that the factor A
must for still air be considerably increased.

Since 1845, mauy obscevers have attempted to verify or improve
npon Regnault's resulis—amongst them Mre. H. ¥, Blanford, F. R. 5,
who, in 1876, published, in the Journal of this Society (Part IT, VII),
an account of observations made in vevious parts of India with o view
to determine which formula of reduction was best suited to the condi-
tions oblaining in this country. Mr. Blanford's general conclusion was
that the dew point computed by August's formula, with Regnault’s
constants, from observations of the psychrometer made under an open
shed, 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 formula and Glaisher's factors give too higha
result. This conclusion is verified by the observations mow published,
of which the first series has already appeared in the Tudian Meteorolo-
gical Memoirs, Vol. I. In Table IT. the absolute and relative humidities
as given by the dew point instroment and deduced from the psyclirome-
tric observations by August's formula are compared, and it will be seen
that, whereas in still air, whether in the interior of o room orin a veran-
dah withont a thorongh dranght, the deduced humidities are invariably
too high, the formula gives results agrecing closely=with the truth when-
ever there is fair ventilation.

In very strong winds the formula gives results u]if:_:htly too low,
for in such conditions the assumptions underlying the theory are more

or less complefely verified and the theoretical valae of 5 should be used

instead of the modified value adopted by Regnaul.
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Tante IL—Deduced Resulls.

B cust's For .
‘ | From 4 Au__,n.iﬁ {lét_u::;nr l Differenco
. | Dew Poiok f=ft— ————— | computed—obaerved.
s 12 1130—i frf
g ekt S B i S—— [ R T S
_E E I oaa =tk
& || e Vapour | Relative | Vaponr telative
| rg ] tension. |Humidity. tension, | Humidivy
a2
| al asen 26609 a% +0010 0 00083
e o 1411 185D 23 + "0-ES + 0 Q00
@ 3 260 2700 53 + 0050 (i} =005
2t 4 2100 43 *1PuG 41 —011a - 3 0072
ct B 3808 bt J “JO315 fi1H] + "01Z7 + 1 {092
= e
1] r2EOR f 15 3330 2 + 1032 + 7 Q010G
20 =406 14 3350 22 o+ 005 + 6 Q005
af 2063 0 *10565 T L b -2 Q073
4 1716 8 *1462 G — 0254 -2 oroFy
5| -1670 23 BEGT b + (5549 +12 Rl S
of 1442 10 2370 31 + 0428 +12 121
1 1071 1k 120 16 + 0180 + 2 00ET7
B 3359 63 bt filli | 69 + 0100 + & 0105
' O -3053 oo “F05 68 =003 =1 Q0077
= 10{ -3015 58 33k ) + 0320 + G 0117
@ | 11| -2acL | =27 M52 b 40801 + 7 Q0107
= 12 -183F &0 1871 HA 41034 + 1 {002
= 13 1530 20 15832 a0 & "(M02 L] (002
14 206G b 3850 32 + 00k + 8 -00112
16 284G 2 2734 21 =118 =1 Q0077
1y “ZB0 26 1823 a0 o (k2 + 4 Q00T
T 3036 24 4208 26 + (72 + 2 SO0
18] 4156 fit:] R i G + (70T + 10 00119
19| -s07e | 68 [* 4008 67 40117 + 1 00000
o 3903 f51H] 4415 G2 + Da22 + 0 RUORE:]
21| UM BT 0013 58 + (053 + 1 0100
i Y ns 240 032 =002l (1] D007 5
|

If we neglect the variations of Ts, which ave not great for the rango
of temperature with which we have to deal in Indian meteorology, the
mean valoe of 4, in the formula adopted, for centigrade degrees and or-
dinary temperatures is about 0080 ; or, if we include these varintions,

A ranges from *00077 to *00082, The theoretical value wher :-%: (-38 ia

00063, With these may be compared some other results by the same
and other ohservers :(—

APJOLIN, 1reseeseransiserersassisaisssnusssssusnsnannapisarass s saanees 00063

Regnault, A0 BEL BT s veasrannnnsssssnnnnsnnpessssarnansanssnrpaosss (0128

Dao. in open air with wind e 00074
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Sﬁ'l'ﬂ'l'}'r\'i", W'I“”l f“.'['l' Tﬂ‘ﬂtlilﬂt-iﬂ‘“ AREENREs anE sad SRR AR EER RN AR R n sy IDDHTE
Doydre, with sling thermometers uassene e 00069
B!nnfor:'l, nndor thormometer Sheds .vveeswvecersersssssnninannans 00083

J"ul'l""']ll BER AR A e SRR AR SR R S E AN R R RN R R R R 'U’{)QSEI
Chlstunl o el e o b O S i, ek
Hazen, mtll artifieinl 1.*0111',1If|,tmn oy e A T

In the last column of Table IT. the value of this factor devived from
ench set of observations is given. The oxtrems wvalues shown in that
columm, 00124 and 00072, are almost identical with those found by
Regnault. The mean for the 11 sets of observations with good wventi-
lation iz +00078, for the 9 with bad ventilation, 00111, and for the 7
with slight but insufficient ventilation, 00101, The fact that substanti-
ally the same values have been found for A, under similar conditions as
regards ventilation, on the two days of observation at Allahabad, the
first day 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, it is almost if not quite independent of the
degree of humidity, When August’s formula is used indiscriminately
for all conditions of wind movement, as is now done by the Indian
Meteorological Department, the effect must be to exaggerate considerably
the vorintions of humidity both in the diurnal and the annual period.
Observations made during the nights of the cold season, or on calm days
in the rnins, give too high o degree of humidity, whilst those made
during the prevalence of the hot winds in April and May yield results
gomewhat too low, _

The observations now published, if not 5o numerous or so acenrate
as those furnished by some other observers, are'in two senses more
extensive than any I lave yet seen ; for they not only include obser-
vations showing o greater difference between the air temperature and
the dew-point than is often observed in any other country, but some of
thom have been made near sen-level and others at various heights up to
nearly 11,000 feet, They thus enable us to determine whether the
harometrie pressnrve should be taken into account in reducing psychro-
metric observations, as the theory indicates, or whether in accordance
with Glaisher's 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 of Science, vol. xxx, Dec,, 1886,
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Sories, No. Baromotor, Foctor A.
| e
1. a 20:69 in. | RLALES
- 1 2061 ,, 00073
1L 12 21:49 |, 00E2
i 12 o140 ,, | 00020
i g 2350 ,, SO00FT
. 19 2351 ,, 00080
i 5 2355 00087
o 15| 2680, DRNITT
R 2013 D075
" a3 £9-35 ,, DTS
i 4 2035 |, | 00077

The mean barometric pressuve for the firat six sets of ghaervations
is 21°86 inches and the mean value of A is ‘00081, For the other five
the menn pressure is 2744 inches and the mean value of the factor ia
00078,

The other observations also indicate o substantial agrecment
in the mean results, as will be seen from the following figures, though
the value of 4 in their case increases slightly as pressure decreases

owing to the preponderating influence of the relatively too numerous
obzervations made in still air at Mussoorie.

Beries, No. Barometer. Tactor A.
. L. b 22,45 in. 00002
1L 11 £3.38 0107
s 8 23.50 ,, 00103
2t 10 23.00 |, 00117
B = 18 23.60 ,, 00119
2 20 23.61 |, 00118
i G 23,66 ,, 00121
4 % 2356 ,, 0124
1. 1 2370, (083
" 2 k1o, 00098
1. 14 4561 00112
o 16 2755 . D0aT
" 17 2752, 00089
= 21 20°15 ,, OO0
" 2 2038 ‘D005
= 1 2040, 00106
Mean of firat eight t 2337 in. ‘00113
Mean of last oight | 207 ., (008
|

If, without reference to ventilation, we combine all the obsorvations
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in which tho pressure was above 2480 inches, the average value of all
the pressure observations, we find the mean value of A to he 00091, and
all the remaining observations give a mean of *00097.

From these figures it is abundantly evident that it 15 not the com-
bined factor Ak of the sceond term of the formula which is constant, as
Hazen supposes, and ns was tacitly assumed by Glaisher in constructing
his table of cmpirieal factors, but only A that is so; and, wherever the
pressures are considernbly less than at sea level, Glaisher's factors, or
any table constructed on the assamption that variations of pressure are
of no account, must lend to erroneons resnlis.

The factor A is thus nearly if not quite independent of pressure,
but varies ‘with the amount of ventilation up to a certain moderate
velocity of wind, after which it appears to remain counstant, exceph per-
haps when the humidity is very low, as during the hot winds. With a
view to testing Regnault’s opinion that the formula adapted for ordi-
nary open air conditions gives too low results when the air is very dry,
we may tabulate the values of 4, given in Table 1L, according to the re-
lative humidities deduced from the temperature of the air and tho dew
point. This is here done, the observations being divided into two sets by
the limit of 40 per cent. humidity, supposed by Regnault to be that
below which his formula was inapplicable.

i 2 | Relative i 3 Rolative
Serics. Ko. f Humidity. | A. Series. | No. Humidity. A.
| T 7

1T, 4 8 0007 T 1 4 TES -g(ﬁ-.!
B 9 00073 =, 3 '| 53 (M08 4
2 I 14 “OD08T =+ 5 . fiki] gL
i 1 1a 00100 i 19 66 0000
“ a 16 00105 ,, 20 56 (0118
L. 2 190 OO00S - 10 58" 00117
11. (h 19 00121 & 18 58 00119
= 15 22 00077 = a fitt D007T
it 5 23 00124 o 8 ] 0105
e 14 24 (0112 v 21 87 00100
X 17 24 008D | 24 g2 00075
i 16 26 0097

¥ 11 oy L0107

REE) R b 28 (AN

R 12 a0 D002

I. | 1 a2 * (0083

Mean For oheervation with . : = Mean for obeervations with B :

H. below 40 %/, } 00095 | Heabore 0, } 00005

The large and small values of A are not distributed in this table
according to any regular law, and the means of the two colomns are as
nearly as possible identical. It scems probable therefore that, when
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Regnonlt got too low results by using his finally adopted formula in
dry states of the atmosphore, this was rather the effect of a high wind
than of the mero dryness of the air,

The first practical coneluzion to be drawn from the disenssion of
these observations is that Regnault's modification of Aungust’s psychro-
metrie formula is not likely to be improved upon, since it takes into ae-
count all the more important variables upon which the indigations of the
instroment depend, except the uncertain one of wind movement, and
its constants have been correctly adapted to suit the condition of a
moderate breezeo in the open air. The second is that, if we want the dry
and wet bulb thermometers to indicate the humidity correctly at times
when there is no wind, we shonld make arrangements to ventilate them
artificially at the moment of observation. This is not regularly done at
any of onr Indian observatories,

i & T T



. mﬂ'w ‘_T * -

1888.] H. H. Anderson—Description of Anoplophrya molosomatis. 381

XVIL—Anoplophryn molosomaiis, ¢ new Ciliate Infusorion parasitic in
the Alimentary Canal of Eolosoma chlorostictum, W.-M., MSS.—
By Huxevy H. Axoessox, B. A, Communicated by Tug Microscort-
CAL B0CIETY 0F CALOUTTA.
[Reeeived 1st Jnownry ;—Rend November Tth, 1888.% ]
(With Plate L.)

A wine-glass full of weeds and water from o neighbonring fank
bad been standing on my table for some l:h]. &, when, one evening, having
no fresh materinl, I began to re-examine the contents of t-lle glnss.
It was swarming with o species of “Eolosonia, frst discovered by Mr. J,
Wood-Mason, Superintendent of the Indian Museum, and named by him
Molosome ehlorostictum. One of these worms having been accidentally
crushed by the pressure of the coverslip, among the contents of its
alimentary canal were seen some Holotrichous Ciliate Infusoria belonging
to the genus dnoplophrye of the family Opalinidee. Almost every one
of the Aolosoma taken from the wine-glass during the next week con-
tnined specimens of the dnoplophrya, which is, T believe, a new species,
and to which 1 would give the name Anoplophrya molosomatds, It
differs from all the members of this genus described by Kent, except
Anoplophrya mytili, in possessing a single contractile vesicle, and its
shape and the form of its endoplast distingunish it from that species;
these characteristics distingnish it too from tlie forms discovered sinee
the publication of Kent's manual by Leidy, Balbiani, and Foulke, as
far as I can judge from the accounts of the discoveries of these writers
that I Lave been able to get at.

In shape it is oval, tapering to a point at lmt'-h ends, the h]mlmn
portion being considerably produced posteriorly. It is*from iy to
sigth 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, was i5th of an inch long. The breadth is
barely 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 straight, thongh in a few somewhat
curved or S-shaped. It is very plain in specimens that are drying, not
so clear, but still casily obscrvable; in living specimens watehed in the
alimentary canal of living Aolosoma. 1t is coarsely granulated, and, in
one specimen observed, five large and highly refractive, though not

# Having been previously read before the Microscopical Soeioty of Caleatta on
Decomber Gth, 1857,
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erysialline, particles of different sizes were seen in it.  In most cases,
as the body lost its vitality, the granular portion of the endoplast con-
tracted and became surrounded by a clear space.  The surface of the in-
fusorinn is densely eiliated and fnely strinted in a longitudionl divection.
The contractile vesicle was observed with great difficulty ; in many
specimens examined in the body of their host it conld not be seen at
all ; in some, however, it was faintly seen, and in some very clearly ; in
no case wans more than omne observed, though numerons individuals
passed under caveful examination ; it is situated centrally above the
endoplast.

When watched in the alimentary canal of the Felosoma, the Anaplo-
phirye were usnally stationary, with cilia in constant vibration. When
by the crushing of the worm they weve forced out, they swam vigorously
forward for a short distance and then, in almost every case, roversed their
motion, usually getting back again close fo the point they had started
from ; but they seemed at once to lose the power of motion, thongh their
cilia kept vibmating for a long time. Specimens which had got right
away into clear water scon became quiescent and lost their shape ;
those which were surrounded by tho contents of the alimentary canal
kept their power of motion for a long time, in one case for over half an
hour,

The multiplication by transverse fission is intevesting as resembling
the process that takes place in Awoplophrye wodulate. A number of
different specimens in difforent stages of division were seen and drawn,
The first form showed a constriction of the postevior extremity, about
the last quarter of the endoplast being divided off. Judging from the
various specimens in intermediate stages obscrved, this constriction
gradually increases till the part which is being divided off is about
twice as broad in its broadest part as it is at the point where itis attached
to the pavent form. In numerous cases a sccond constriction and ap-
pearance of fission anterior to the firsl was seen, the segments re-
maining attached. It was noticeable that the individuals in process
of division were far lnrger than those not being divided and also that
the segments were very much smallor than the parent form. The seg-
ments wers approximately equoal to one another, thongh in all cases the
middle one, that is to say, the one divided off latest, was somewhat largor
ithan the hinder one. The hinder segment was in one case observed Lo
break off from the others and commence an independent existence.

Though for some time I was unable to find any of these Anoplophrya
in Eolosoma taken from the same glass as those were in which T had
found them swarming weeks before, I noticed numerous very small
ciliated bodies, which wecre in some cases in very vigorous motion,
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These were, however, so smnll thaf, even with the aid of a A" im-
mersion objective, I was nnable to distinguish their strocture. Possibly,
they were the result of spornlar reproduction and were simply immature
forms of this Anoplophrya. Afier an interval of some weeks from the
tima of the first disappearance of the parasite, I again found a few small
specimens, bt the accidental overtnrn of the wine-glass by a servant
put an end to the investigation.

EXPLANATION OF PLATE 1.

Fig. 1. Anoplophryn colosomatis, n. gp., x 400 ; n., ondoplast or nnelens, ¢, 1,
contractile vesicle.

Fig. 2. A specimen showing refractive parlicles (") In the endoplast and an
nnusnally conspicuons contractilo vesicle, x 400,

Fig. 3. A specimen which had commenced to divide, = 300,

Fig. &.  Another in which the fission had procesded still Toriher, = 300,

Fig. 6. A third dirided into o chain of three pogments, = 300,

The three last fignres having all been drawn from specimens mounted in waler
exhibit no trace of o eontractile vesicle,



384 H. Collotl—Features in the Gealogical Structure of the [No. 4,

XVIL—On certain Fealures in the Geological Structure of the Myelat
Distriet of the Sowthern Shan States in Upper Durmal as [,r_ﬂ-g.;:.'_i“g
the Drainage of the Couniry.—By Bricinier-Grexerar H, CoLLerT,
C.B. Communicated by Dr. D, D. Coxsinomna,

[Received Angnst 18th ;—Read Nov, 17th, 1858,

Theve are some curvious features in the geological structure ns
affecting the systoms of drainage of the Myelat district of the Southern
Shan States in Upper Burmah which appear to’ me to be novel and
worthy of attention.

The general geological formation in this part of the great Shan
platenn may be described as water-worn limestone with oceasional inter-
posed sheets and lLoulders of conglomerate underlying a sedimentary
deposit of finely divided red clay, which varies in thickness from a
thin superficial covering up to three or four hundred feet according to
the amount of denudation it has undergone. This mantle of red clay
ab one time certainly overspread the whole country, probably ub a nearly
uniform lovel, for patches of it, like raised beaches, are scen clinging to
sheltered hollows in the blnck limestone ridges which rise through it
in long parallel folds, remnants which no doubt mark the ancient level
of the red clay ns deposited in the quiet depths of an ocean or large
lake. The underlying limestone wherever exposed to view is seen to
have been worn into rounded hollows and projecting bosses apparently
by- the action of water at a time when it was exposed to sub-aerial
denndation, and if is, like limestone in other parts of the world, full of
clefts, crevices, and gaverns which communicate with cach other to
from subterrancan channels into which a great part of the superficial
drainnge of the country disappears.

To snch an extent is this the case in the Myelat that, though the
district is traversed by distinct ranges of hills, the valleys lying between
iliem have not as a rule been exeavated by water-courses in the ordinary
sense of the word, nor do they drain into rivers, but into holes in the
ground, and thus we have the strange spectacle repeatedly presented to
us of large basin-like depressions, and even narrow valleys, ending in a
cul de sac and possessing no apparent outlet for the discharge of their
drainage. ;

These depressions (which vary in size from n punch-bowl of a
fow fect in dinmeter to areas covering, as I roughly estimate, three
or four square miles, and occasionally not less than two hundred feet
in depth) are of an altogether different character from the * swal-
low holes” or “sinks" common in districts of calearcons rocks in
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Scotland and elsewhere, and which are due to percolating water dissolv-
ing tho limestone and forming superficial holes into which the overlying
peat or soil gradually sinks.® The same general principle governs of
course both eases; but in Seotland there is only a thin covering of
peaty soil overlying the limestone, whereas in the Shan hills we have a
considerable thickness of fine red clay. It thus happens that in the first
case we geb only a few shallow holes, whereas in the latter wvast mnsses
of clay have been in the eourse of ages carried into the bowels of
the earth, reaulting in the excavation of extensive depressions, the entive
drainage of which is carvied away by subterranean channels.

The progress of the excavation of these depressions ean be seen
in every stage. The conditions of ihe phenomena, it must be remem-
bered, ave a thick eovering of fine clay resting on a flooring of weather-
worn limestone. The limestone abounds in holes and cracks, into one
of which, at any given spof, the rain-water, percolating from above
through the red clay, finds ifs way. This carries with it some of the
clay from just above the hole, and a commencement has been made.
Next rainy season more water finds its way by the same route and more
of the sub-scil is subtracted. Ina fow months or years, the overlying
clay becomes largely undermined and sinks down, and we get either a
small erater, if the stratum of clay be not more than a few feet thick,
or, if the clay be thicker, n broad cirenlar depression in which rain-
water will collect to carry on the process. Now, o similar process will
be simultaneously going on at other points more or less adjacent to that
we have been considering, and, in the course of time, the several craters
or depressions thus formed will meet and conlesce. The wates ns it
escapes through the underlying rock will enlarge ity channels of exit by
dissolving the limestone: more of the overlying red clay will year by
year be removed : the area drained and the volume of wpter escaping
will graduoally angment: the ridges separating the contiguous centres
of netion will gradually disappear, and it is not difficult to understand
how in the course of ages, that is, since the surface of the red clay became
upraised inte dry land, we shall in this manner at last find large areas
of depression draining into underground channels,

*  These aveas may cven at the present time be seen in every stage
of formation. There is the small erater-like opening 30 or 40 feot
across which opened out last year, perhaps in the middle of some poor
man’s field, with its broken precipitous sides and ragged edges : thero

" is the wide gently sloping valley extending over several hundred acres,

& g Prof. A. Geikie, ** The Seenery of Scotland viewed in connection with its
Physical Geology,” 2nd edition, p. 36,
ol '
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and terminating at its lowest point in a closter of exposed limestono
rocks half hidden ina vank growth of grass and bushes: thoro is the
round punch-bowl-like hollow from 100 to 500 feel ncross with often
the gnping mouths of its drainnge exit plainly discernible at the botiom :
and in the moro hilly districls there is the deep trench-like valloy, closed
ab both ends, and once filled up to the brim with ved clay of which
hardly a trace now remains, and at its lowest point the exposed black
limestone rocks through the intevstices of which the entive superinenm-
bent mass of elay must, doving a long series of years, have been earvied
away by the water,

It seems most astonishing, and, at first sight, almost impossille,
that the vast masses of red elay which, we can plainly see, have been
eroded from the surface of the country can have been carried into the
bowels of the earth instead of, as one is accustomed to see, into rivers
and seas: but theve is no escaping from the conclusion which T have
endeavoured fo explain. The evidence is absolutely undeniable, and the
fact 1z universally accepted by the people of the country, who when
asked what becomes of the dwminage of one of these large basin-like
depressions, always at once reply that “of course, it goes into the
gronnd,” as if it was quite the normal state of affairs that it should
ilo 8o,

As a natural consequence, the DMyelat district is remarkable for
the absence of rivers. In the part which I know best,—comprising the
sub-distriets of Pwehla, Nankon, Kyon, Nangon, Thamakan, and Pinmi,
and embracing an area of more than 250 square miles,—the map* shows
but ane small stream, which is really nothing more than o diteh {the
Baungdaw Chaung, falling into the Inle Luke at Imliywa), to carry off
the drainage of a conntry in which the annual rainfall probably excecds
fifty inchesa

I am not aware whether the facts I have endeavoured to deseribe
are unusual, or whether similar instances of the products of denudation
disappearing under ground are known in other countries; but T cannot
remember having vead of such a case.

MeiETita, Ureer Do,
25¢h July, 1888, ¢

* Bheot No, 5, 8. W., South Enstern Twans-frontior Map, Survey of India.
Calenlta, May, 1888, (Unpublished proof.)

o
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XVIIL—Notes on sote Objects from a Neolithic Selllement recontly dis-
covered by Me. W, H. P. DrivER af Ranchi in the Uhola-Nagpore
District,—By J. Woon-Masox, Superinfendent of the Indian Museum,
and Professor of Comparative Adnatomy dw fhe Medical College of
Bengal, Caleuiia,

[Reecived and Read Jannary 4th, 1888.]
(With Plates TI—V.)

At o rccont mewbing of this Society some ancient stone beads wore
exhibited by the Philological Secretary on behalf of My, W, H. P. Driver,
who had found them at Ranchi in the Chota-Nagpore Distriet. With
these beads weve associated one or two pieces of chert and some quariz
crystals which had evidently been artificially ehipped and flaked. The
presence of these worked picces of stone amongst the beads snggesting
the snspicion that a settlement of neclithie people similar in character
to those of Jubalpur in the Central Provinces had been hit upon, I,
with the goodwill of the Philologieal Secretary, placed myself in com-
munication his corvrespondent, who has been kind enough to send
me all the larger of the objects described below and, at my special
request, a considerable quantity of fragmonts of different kinds of stone
gathered withont geleetion from the same site. Amongst the latter T
lave had the good fortune to find a number of arrow-heads belonging

to two distinet forms of the same simple iype. .

Onpseers piscovecep BY Mg, DRIvER.

Pl II. represents a curions imploment of Dh:vn-gmun groy unctu-
ous clayey stone which readily nbsorbs moisture from the hand and gives
an ashy-grey streak when grazed, however lightly, by a harder substance
guch as chert. It tapers from 20 e. in givth at the butt to 13 ¢, at the
functional end, which is worn as smooth as a picee of lithographic slate
that has heen preparved for the engraver, oxhibiting only some very fine
seratehes chiefly in one direction. It has three sides, two of whizh are
fairly smooth and flat, and at right angles to one another, while the
third is rough and convex. All three sides have been ‘dressed’ hy
some tool, which in the case of the rough convex side seems to have
been pointed. The marks of the ‘ dressing " ave ashy grey of & some-
what darker tint than the fresh streak of the stone.  IF, ns scems pro-
bable, the rongh convex side has been so fashioned as to fit the hollow
palm of the hand (as in Fig. 1) the instrument is n right-handed
one, and must have been worked to and fro the body of the operator,
in the direction, thatis to say, indicated by the scratches on the surlfuce
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of its smaller end, A second specimen in My, Driver's collection
diffors only in being o little shorter,

Millems,
Height from butt to funetional end, = ol
Width of larger flat side at buit, ... e G5
" " »  af functional end,... {auan
o smaller flat side ab Luts, e 48
o 5 yw @b functional end,,., v BB

From the nature of the nnmistakable signs of wear it exhibits at the
smaller end, as from that of its composition, 1 infer that this implement
was used as a polisher, though this may not have been its orviginal use,
for it is possible that it may once have been one of the ‘legs® of a two-
legged instroment similar to oue of unknown origin and use preserved
in the Indian Musenm, in which ense the two examples of it, being of
the same side, must neceszavily be parvts of two similar instroments.

A trinngular wedge-shaped picee of dark purple flinty jasper hears
evident signs of long nse as a polisher or graver or both possibly.
It is worn to a smooth, polished, and slightly convex surface on one
of its two large faces, the other large face and its three sides presenting
the natural surface of the parent rock from which it was chipped ; it
is smoothly and extensively rounded off and polished by use at the
junction of its 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 Incet meeting
the principal polished surface at an obtuse angle, by which the cir-
cumfegential prooves with which some of the stoue beads® oCourring
in the same spot are grnamented may well have been engraved. The
instrument is capable of imparting a high polish to u dull facet of a
quartz crystal or to a carnelinn bead, and it is an excellont tonchstone,
as I have proved by experiment.

Milloms.
Length, from the angle at thicker cund to middle of
thinner end, ... i ]

& These beads are doubtlezs of much Iutor ago than the colt, the ringstone, aud
the arrow-heads deseribed below, That they, like the prehistorie objoots, were mado
on the spot where they have been fonnd seoms satiafactorily proved by the asssciation
with them of bits of stone of -different kinds (chaleedony, carnclian, onyx, sardonys,
rock-crystal, ete} dressed roughly into shape all ready to be groond into beads,
of roughly ground and imperfectly polished, bul unbored, beads, of beads perfeetly
polished and partially bored, in fact, of beads in all stages of munufacture, They
belong clearly o several dilferent periods, some being quite rode (? prehistoric), and
others quite artistic both in shape and ornamentation, and thus indicating that
their wannfacturers bad attained to a mueh higher grade of civilization,

saw T
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Breadih, between the divergent onds of the two sides, 76
Thickness at angle, o o s

I do not consider that either of the {'m'errom" objects is of any
great antiquity., They may both indeed be comparatively modern.

The most interesting of M. Driver's own finds is the perforated stone
fignred in PL I1I, Figs. 1, le. Unfortnunately, little more than one half
of the object lns beon preserved, but from what remains restoration is
easy., The iusirument is made out of a bit of actinolite schist. Tt is all
but as broad as long, and oval in shape, with one end much broader thaun
the other, which is a much larger segment of a moch smaller cirele; it
has, in fact, much the outline if an irregulasr cchinoid of the genus
Echinodisens. Tt was apparvently slightly and equally convex in every
direction on both its faces, and rounded at the sides and ends, the broader
one of which latter appears to have seen hawd service. It hasa 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 oblignely across the
fissile planes of the stone and may possibly bave been intended to reccive
@ pin for securing it Grmly to a wooden shaft.

Millems.
Greatest length (taken from the restoration), s BT
i brendth, " i e aas
Diameter of shaft-hole, ... - s ks
Gireatest thickness near shaft- ]H}]L" ea o0

The next object to be noticed is a thin m:nﬂ flattish ecelt (P ITI,
Figs. 2, 2a.) probably of black trap. It never appears to have been
polished all over, but only o have had the privcipal inequalities of its
garfaces smoothed off and its edge pronnd. Its sides, which were
possibly onee parrowly rounded, are now in o much battered and faky
condition ; the butt has been much chipped since the rougle polishing was
done; and the cutting edge, which is nnequally sloped on the two sides,
iz much broken and blunted by rough wusage; all these lesions are
probably of the same date, for they are all weathered fo identically
the same dark greenish grey colour; but a large chip at one end
of one face of the cutting edge is darker, that is to suy, is less weathered,
and hence probably of later date, than the vest, but even it presents a
strong contrast in colour to the recent chip at the opposite end of the
same face by which the unaltered black rvock has been exposed.

Millems.
Length, from the middle of the butt to the middle
of the entting end, .. s i Fe e §
Breadth across the butt end, T i wans O
- cutiimg f.ud in il

Lurcaic.'st. thickness, e 1070
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ORJECTS DISCOVERED BY THE YWRITER AMONGST THE CHIPS AND
FLAEES SEXT powy oY Me. Driven

Pl IV, Fig. 10, vepresents a small instroment of doubitful pur-
pose, which is interesting on account of the evident signs of having been
used it exhibits at its smaller and rounded extremity, which is much
abraded, the abrasion veadily catching the eye from its groy colour, TL
is on ountside flake of black chert which has apparently been veduced
Ly flaking to the desived shape after being struck off from the pavent
lump. It measures, length 34, breadth 10, thickness 4'2 millems.
This instrument will again be referred to laler on.

I now pass on to the cousideration of the most interesting and
important of the objects from the Neolithic sctblement at Raneli,
namely, the arrow-heads I have found in relatively considerable abun-
dance amongst the mass of coves, Hakes, and unworked material collected
for manufacture which hod been gathered and forwarded to me by M.
Driver, who, since the nature of these objects was demonsirated to him
by me, has been fortunate to find two fine specimens, one of rock crystal
and the other of chert.

With the single exception of the acutely-pointed fanged and harbed
specimen reported from India by Mpe. Johu BEvans, F. R, §,* on the
authority of Prof. Bockman, no worked stone arrow-heads appear to have
previonsly been recorded from India.  Yor, though my friend Professor
Valentine Ball, F. R, 5., in his paper ou the Forms and Geographical Dis-
tribntion of Ancient Stone Implements in India, T states with tho gpreatest
confidence that certain fAnkes of chert, acate, ete., which ho exhibited ab
the l-c::ding of his papes, “were undoubtedly used as lancets, knives,
arrow-heads, cte.,” yet he does not appear to have been acquainted
with a single specimen the nature of which as an arrow-bead was so
clear nnd so indisputable as to justify its being entered as such in the
list of localitics in India where stone implements have been discovered
which is appended to his paper. Alr. R. B. Yoote, another anthority
on this interesting subject, in a paper recently read before this Society,
speaking apparently for India gencrally, makes the following remarks,
“ A pemarkable fact with reference to the varicties of weapons and
tools made by the Neolithic people of Soath India is the absence hitherto
of any traces of their having manufactored stone arrow-heads, such as
are frequently found in other countries occupied by tribes who had
attained to a very similar grade of civilization. It is hard to imaging
{hat the Neolithic people of the Deccan were unacquainted with the

% Anciont Stone Implements of Great Dritain, p. 361,
+ P. R. L A, 1579, ecr, 2, vel. . §, 358 ef sego.
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uge of the bow prior to tho first infroduction of ivon., That they used
brass affer becoming acquainted with iron is clearly proved by the
discovery of nuguestionable ivon arvow-heads in the Pdatpid eache and
in many prehistorie graves in the Sonth.  With an abundance of stone,
guch as acnte, chaleedony, lydian stone, jasper, and chert, fit for mak-
ing arvow-lheads, it is certainly most remarkable that no troe worked
arrow-heads have yet been found, and it is most desivable fhat all pre-
historie explorers in India should pay special attention to this point.
I have found some few flakes of chort and jasper that might have been
used to tip an arrow, but I have fonnd and seen none that were obvi-
ously prepared for that purpose.”

Of the objeets which have been determined by me to be arrow-
heads no less than six, four of one and two of the other of the two
distinet forms represented in the collection from Hanchi, are withont
doubt of this natuve, for in addition to having the appropriate shapa,
in addition to being of such a form that they might have been used to
tip an arvow, they have been obviously prepared for that purpose, having
been artificially, worked either near the butt or at the sides into
notches for the recepiion of cords for seenring them to their ghaft,

The specimen represented in Fig. 1of PL IV, a very sharp and
perfect ome of chaleedony, has the buff-end ronghly notched. It is
much wenthered white and elings strongly to the tongue when touched
theraby.

That represented in Fig. 2, of black chert, has the butt worked by
chipping and abrasion into very evident lateral notehes; its point has
been broken off at a joint in the stone, The working ab the bnts is less
weathered than the stem, or mther the stem s only slightly wen.
thered and the worked buté looks almost quite fresh, and glosay.

Fig. 3 roprosents o coarso and ]wm'_r R]‘s(:cinl{,‘l] of chert dcpl.]ll'r
weathered to a dirty pale elay brown from black probably ; it is blunted
cither by use or exposure, at the tip; it has been ronghly worked
at the sides towards the base inlo notches, and when mounted on
its shaft must have been covered for nearly half its longth from the butt
by the cords and resin or gum by which it was uo doubt bound to ila
shaft, to which it must have lent & rather clamsy appearance,

Fig. 4, of black non-wcntigerml chert, is widest at the both and
therefore was well adapted for secuve fixtare to the shalt withont the nid
uf auy notches.

Fig. 5 is a particnlarly interesting specimen, beeanse it without any
doubt presents us with a most characteristic example of a contrivance
for attachment which is, or until lately was, siill in vogue amonest
modern savaces for their arrow and lance-lheads, and of which numup:ug
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beantiful examples have come down to us from prehistorie times in Europo.
I allude to the nofches which ave placed oppoesite to one another one on
cach side between the barbs and the stem in one form of arrow-head,
and of which two pairs ave present in some European flint spear-heads
of Neolithic age. The specimen from Ranchi which exhibits this in-
levesting peenlinrity is o broad leaf-shaped arrow-head of white quartz,
[t bears on ench side ab vather loss than half woy along its length from
thie butt o vounded indentation, by the aid of which doubiless it was
attached to its shalt much after the manner depicted in the accom-
panying adaptation of Fig. 104 of Nilsson's * Stone Age’ representing
a stone avrow-lead from Californis monnted on its shaft.

Fig. & ropresents a chert arvow-lead fonud by Mr. Driver. This
specimen—ihe original colour of which cannot be ascertained, because it
iz weathered to a dirty elay grey—has no notches, but on the eontrary
hus the base semigiveularly roumuded, like fypical British leaf-shaped
avvow-heads® of Neolithic age.

Fig. 7 is a rock-crysial arrow-head found by Mr Driver, Itis
worked into a slight notch on each side of its thick fang-like base,

Figs. 8, 9, and 12 of P1. V represent threes simple trihedral arrow-
hieads —all of black chert—of which Fig. 8 is slizhtly weathered, 11,
scarcely ab all weathered, presents & large noteh on the right side, and
12, weathered o the colonr of fuller's-earth, o projection on the left
side. All three ave so shaped as veadily fo have been secured to their
shafts by cords and gum withont the nid of special nofches.

Fig. 10 represcuts an octahedreal avcow-head ronghly but skilfully
hewn ent of rock erystal.

Fig. 6 is a nof very successful representation of a prelly little
lenf-shaped specimen in milky quarlz, aod Fig. 7 aoother of similar
form in reddish chert,

Fig. 11, similar in form to that represented in Fig. 6 of P1 IV,
is of pale browo-colonred chaleedony weathored white so as to be
adlierent to the tongue like the subject of Fig. 1 of L IV.

The most interesting and remarkable of all the objects I have picked
out of the material so kindly gathered for me by Mr. Driver are un-
|||_||'_|-:-4tir_1'|,i;|_1_'|ly those rep]'uscutcd in the first five figures of P1. WV, Tourof
them arve, there can, I think, be no doubt, chisel-edged arvow-heads
gimilar to those which have been found in Egyptian tombst—in several
cases still seenred by bitumen to the shaft,—and on Neolithic sites in
different parts of Enrope,} ineluding even the British Isles.

% Evang; op. cit. 333, iga. 28]1—i4.
+ Evans, op, cit. p. 320, g, 272,
1 Evane, op. cit. p. 332, 353, fig. 312, and Espy. p. 365, fig. 344,

-
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Fig. 1, PL. V is of black chert with the eviginal brown crust re.
mgining on one side and on the butt end ; its hollow cutting edgennd its
angles are extremely sharp,

Fig. 4 is a pretty little specimen in green chert.

Fig. § of slightly translueent black chert, with the original grey-
crusted surface of the parent stone remaining on the triangular facet
which slopes to the cutting edge, has it angles obliquely and symmetri-
cally eut off.

Of the four specimens which are here fignred and described as
arrows of the chisel-edged type, Fig. 2 is the most interesting from the
presence of lateral notches for the reception of ligaments rendering it, to
say the least, in the highest degree probable that the specimen is o veri-
table arrow-head of the chisel-edged type and enabling one to feel more
sure that the nature of the three specimens that possess no notches has
been correctly interpreted. It is of opaque veddish yellow chaleedony
weathered white and become stromgly adherent to the tongue by long
exposure to the action of water containing earbonic anhydride in solution,
by which & soluble constituent of the stone hns been removed from the
surface and a chalky substance greedy of moisture left behind.* In this
case both the notches have been made from the same side, but in the
cases of Figs. 2 and 5 of PI. IV, from opposite sides, of the stone, op-
posite faces of the arrow in the latter and the same face in the former
sloping to the boltom of the notches; this difference is, as T find by
expertment, explained by the worker having turned the stone over for the
purpose of making the second notch in the latter, but not in the
former. T have also found that similav notches can readily bd made
by pressing such a flake as that represented in Fig. 10 of P1. IV wilh n
grating movement hard upon another of the same substance, and that
the active flake becomes similarly abraded grey in the profess.

In the four preceding figures (a.) refers to the inner or core face,
und (b.) to the cuter or worked face of the arvaw-head.

Fig. 5, of very fine grained and compact pale grey vitreous quartzite,
has been worked at the base in a manner similar to Fig. 4 of Pl IV,
and is, I am inclined to think, an arrow-head of the spme type which
has become a chisel-edged one by the accidental loss of its point at a
joint in the stone.

A form of worked flake which is, T think, of too fraquent oceur-
rence to be accidental merits a brief notice. It may be described as a
broad and short crescent-like sharp wedge from 21 to 35 millems. jn

* The (a) and the (8] silica of Berzelins, the one white and ingolnble, the other
transperent horny and soluble in water. Evans, op. cit. p. 450,

51
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breadth by 7 to 11 in Tength only, with a straight cutling edge and a
finely chipped arched blunt * back.' Tt ocenrs in chert, chaleedony, and
quartz. Lt is possible that it wmay be a shert and broad form of the chisel-
edged type intended to be attached to ifs shaft by mears of some vesinons
substanes only, and that it may be the stone prototype of the iron-headed
arrow of similar shape which is veferred to by My, Evans on p. 353 of
his book on the ancient stone implements of Great Dritain,

That all the nrrow-heads were made on the spot where they have
been found seems to be satisfactorily proved by flakes, cores, and raw
materials for manufaciure ocenrring in profusion with them,

The form aud relations of the corves, finkes, and arrow-heads suggest
the view that the lnst-named wero first sketeched ount, so to spealk, by
flaking on the nuclei, then struck off, and finally notched or otherwise
worked.

The chert core rvepresented in Fig. 8 of PL. IV partially illustrates
this. Fig. 9isa chert core from which some of the thin band-shaped
flakes that are so abundant at Ranchi have been struck, Cores of guarls
erystals and rock erystal also ccenr.

I class all the worked specimens as notched 1mther than as © tanged *
arrow-heads, becanse there has been no attempt to adapt the flakes for
ingertion in a cleft of the shaft by reducing their original thickness
at the butt, and because there is always a move or less distinet ‘neck *
between the butt-end and the blade ; though I do not insist that none of
them were lob to some extent into the shaft.

All the arrows (except 7 and 10 of Pls. IV and V) are flakes and
they present two faces, a flat or inner or core face, with a more or less
evident bulb of percussion, and a Halked onter face. They may be called
flake-prrows. The simplest of them closely resemble the obsidian
flake arrow-héads of modern savages.

The following are the measarements of the arvows-heads and
COIes 1—

PL IV,
Fig. 1. Length, 38, hreadith 16, thicknesa 55 mm.
2, Length, tip
reetored, 26
without tip 204, breadth 12°2, thickness 4
Length, 43, breadeh 245, thickness 1068 ,,
Leugth, 214,  breadeth 16, thickness 77
Length, tip
restored, 26:3
withont tip 23'6G, breadth 21-5, thickness o8
6. Length, tip
restored, 28°0,
without tip 26'7, breadth 150, thickness &7

B
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7. Longeh 200, breadth 156, shickness 84 mm,
8. Length 2004, breadih 143, thickness 185
9, Length 37, breadih 27,  thicknvess 178 ,
10. Lwngth 34, breadth 10, thicknesa 42

Pl. V.
Length 198, broadth 12°8, thicknoess 63

Fig, 1.

3, Length 2147, breadil 18,  thickness G'6
8, Lemgth 178, breadth 156, thicknees &
4, Length L33, breadth 12-8, thickness 38
5. Length 237, breadth 14°7, thickness 49
1% l:u:tngth 194, breadth 132, thickness 37
7. Length 175, breadeh 101, thickness 38
B. Length 23:0, brendih 145, thickness 67 |,
89, Length 355, breadth 150, thickness 14 ,,
10, Length 237, breadih 21, thickness 14

11. TLength 253, breadth 15 1, thickness 8 |,
12, Length 356, breadth 16+, thicknesa 1005 ,

As in Neolithic settlements clsewhere, there ocenr in abundance ab
Ranchi, in the soil with the implements, not only mnworked quartz
erystals, quartz of varions kinds, ehert, jasper, and other stones, suitabla
for the mannfacture of tools and weapons, and evidently collected
for that purpose, as has already been stated, bub also lumps of red earthy
hpmatite,* some of which have mnot been used, but some on the other
hand have Been rubbed down to a smooth surface on a fat stone or
seraped in the production of the red pigment which all savages from
the very carlicst prehistoric times to the present day have delighted
in, On the subject of this red picment My, Evanst writes: **There
can be little donbt of this red pigment haviug 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 hematite with the surface scraped, " apparently by
means of flint flakes, have been found in the French and Belgian caves
of the Reindeer Period, so that this red pigment appears to have been in
all ages a favourite with savage man. The practice of interring war-
paint with the dead is still observed amongst the North American
Indians :—

The paiots that warriors love to use
Place here within his hand,

That he may shine with ruddy hues
Amidst the spirit land.”

* It has been recorded from the Neolithic Seitlements of South India, by
R. B, Foote, J, A. 8. B, 1886, vol. Ivi, pt. ii, p. 271,
+ Op. eit., p. 238,
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The savages of the Andoman Islands still use a red pigment for
decovative purposes, ns also do the Bhutea women to be seen in Dar-
jeeling.

Worked flints and other stones of similar palmolithie simplicity,
but from their mode of ocenrrence no doubt also neolithie, have
been discovered in the Solomon Islands (Long. 154° to 163° B, Lat.
5 to 117 8.) by Mr. H. B. Guppy,* who states thnt they *“are com-
mounly found in the soil when it is disturbed for purposes of enltivation
and ave frequently exposed after heavy rain.” .

P. 5.—8ince the above notes were wrillen, several more boxes of
relies, including some fine polished celts, of which I hope shortly to pre.
gent an anccount, have been received from My, Driver.

* The Solomon Islands and their Natives, Loundon, 1880, pp. 77—78.
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. 302
" T i bY e, 01
" grigea, 302
- rufa, 205, 204
" snbvilloga, 300, 32

Cheritra jaffea, 260
Chilades nias, 366

a varunann, 3506
Chilass olytin, 363

o dissimilis, 363

v drpvidarom, 363
Chowspes bonjauini, G0



simplex, ﬂ l.]-
el L'|||.|_'-|. relnta,
= gwinloed, 333
thais, 353 °
Cuclope Prichii, 23, arl

a03

"
20a
= dan, 365
i hamiltonii, 201, 203
I.1!|.E'l’|lll: UKL
tisan, 202, 368
Clolins 11|.'| irivionsas, 62
Coloensing 113
anbiguorun,
Compastes minor, 344
Concholestes, 257
" dentalii, 238, 254
Coptogomn brannen, 313
T minima, 342
: nazirme, 343
Covophiidae, 237
Corophiides, 237
Covophinm, 237
Cosmoscartn decisgn, 335, 336
greend, dod

Colidenin,

4 ]

107

B

o Inridn, 335
" minor, 335
s nigrn, 335

nigrofnzciata, 353
octopunotata, W4
- sikkimonsiz, 335

F taprobanensis, 333

e il n, 333, A5
- W n war.aflinis, 333, 334
v yom 5 v tripunotata,

433, 334
Crastia core, 348 N
Cricotna, 25049
Cryplogramme, 208
crispn, 303

Cophn M_lrl:nu:]uq 452
Cupitlin purrea, 366
Cuarvelis thetys, 366
Craniris ilkdisn, 306

i nlbidisca, 856

,.. lavendularis, 360
i lilagea, var, 3506
T limbatoe, 356

¥ puspa, B56

Cynomyetoris, 2640
i amplexcandata, 271
Cyonptorns marginatns, 271
Cyuthin anlomn, 352
Crrostin thiyodamas, 355
Cyriominm faleatnm, var, caryotidenm,
B
Cystopteris fragflis, 205, 206
Dalahinia toredon, 36b

i+ thermedasa, 364

Taile,

Davallia, 203
pulehivn var: priondosyataptoriz,

)

200
- (Lencostogin) immorsn, 2058
= prailehira, 290
3 I:‘-I:l"lnl]u mn) elinensis, 200

Deliag euchariz, 363
Dentalinm Inctonm, 237
Deadorix epijarbas, 350

o VATNNA, .E'HL
Dhiglgonin, 295

i seabrn, 208
| Diploeiam, 200, <307
Japonicum, 307

13

i Iatifolivm var, polymorpha,
J0F

- multicandatmm, 308

5 poly 11r-ﬂiuid- g, S07

torrentinm, 07
Dla:uphmﬂ lapida, 61
Drynaria rivalo, 313
Echinodiscns, 350
| Elephas, 269
"Llgin, 249
o indica, 250, 254
Elymning candnia, 351
Elymmniinm, 351
Eqgnoung, 250
Ergolis arindne, 352
n morione, 352
| i taprobnna, $52
Enealyptus, T'IT
‘F'up-LL wicns, 266G, 257, 260,
l;,lm_:wull-g, 265
'I'.uplwlnzl. 3138
Enplosine, 315, 318, 3560
Enripns consimilis, 352
Euthnlin ndima, 278

250

& appindes, 2758
| i avielinn, ik

o garnda, 356

o jahnn 278

o lopiden, 254

% lubonting, 354

Everes parchasing, 557
Evntomys, 26t
Flata albata, 340
Fuolgors amplectens, 338
4 nnrtnmnmusix k]

G l1D|J1.‘IlL1|1
Gammarido,
Gammarns fluviacilis, 220
Gangarn thyrais, 365
(mmvﬂq glicirin, SH2°
Fomnalia nlbofnzeint, 367
Gonicphlebinm ammonam, 312
Inchnopus, 312

B microrhizoma, 312 .
Goniopteria multilinentum, 312
Gymnogramime, 258




Lacdew

auvina, 41
tol b, 2

Gy it g

:1 { Leplogeamnie) anrita,
var Lovingii, 314
5 (Bcllignes) invaluia, 314
& {Byugramme} Dmxinen;
HIE
n " vostiti,
a1
Ialpe beturia, 366
oo eornta, 367
s coylonica, I H
w  honovei, 36T .
o Bitala, BGG
Haplodon, 230
Haploons, 223
Tarimals 1_|1|.:]in|:1, G
pe erino, 361
Harpyioeephalus eyelotis, -i
= hnrpyin, 272
i lencogastor, 262

Hebomoin glaneippe, 62
Hesperia cophala, 250
- = cephaloides, 2835, 2540,
ornain, 200
][E!Krh"l"il-llii." 4, 361
Hestin malabarica, 347
# [{idnri bhawuni, 201, 293
irava, 291
seandingeri, 201
ayhivita, 200

203

(1]

1}

T

Hipposideros amboinensia, 262, 263
3 71
s A
o cinorens, 271
e murinng, 271

grzoris, 271
Hips iul-.!lil."l. ns, 260, 262
. nmboinensis;, 262,
armigor, 271

20kl

" K
' hicolor, 263, 371
" diadema, 263
" fulvns, 2063

speoris, 271
Huorn J;'L, ]
o albimaenln, 283, 254, 203

l.J, onyx, 355
e BT rann, 253, 264 263
S viola, 254, 355

Huphina cassids, 362

N phrye, 362

i romba, 363

o meOxippe, 363
Hynrotis ntratus, 367
Hypanis palinice, 275

i simplex, 275
Hyperia, 230
Hypolimnas holina, 350

gt misipps, ik

Hypalyepna etolos, 360
nilgiriea, dod

L1

Hy posce itin noaromden, 362
v vicomorpho, 267
Idmnia, 362

nmuta, 362

= tripunecta, 362

Tizdes |h-|.'l.':|l1|i.b1.ill'. HIH |

lamone helirins, 3065

Isotoinon modeats, 36T

b

o vindhiann,
Txias agniverna, 362
annbals, 361

: dhormeanle, 361
s meridionalis, 361
s Dyronassn, JG1

pyrene, 3l
i mml-_s Lchns, 307
Junoniz almnna, 352
usit--rit'. 52
atlites, 352
hierta, 432
lemoning, 352
o arithyia, 352
Eabandn, 274
o khagiana, 273
il malsarida, 273
Eallimn wardi, 353
Korvivoule hardwic ]\II avo
& pallida,
e papillog
o picta, 272
Krovera, 213
Laerting pammorn, 363
Lamjhides mlinnus, 355
alexiz, 338
clpis, 355
Lantann, 352
Laginrns |'|a|';,l'!=l::nlli1 aTs
Laastren Bovvanum, 311
o crouatau, $11
filix mas, var® marsinuta, 3K
normnlis,

¥

'.:T:.'I, 272

" e T AT
w prolixom, 300
w  remobmm, 310
Lomomniicon, 355
Loptogrnmmo auvita, var. Lovingii, 316
Loprosin xi.l.llli:'l, i |
Lothe deypotis, 345
ouropa, S
. meelghorrionsis, 349
w  bodlarn, 348, 340
Lenenategin immersn, 208
¥ pulchrn, 208
Libythainn, 355
Libwthea lopita, 355
& myrehn, 355
= rann, 355
Limenitis antonia, 2706
armanding 276G
L. i|||r| ving, S7

1



d4)2

Lininnz aleippoides, 37
= wleipypns, 35
chryaippus, 347, 354
it dorippus, $04
Loxnea atyminus, 360
AUy, J60
Lycaa, 249
Lyeovidoe, 249
Lyvemwnesthes lycmnina, 367
Liveanidm, a7s8, dab
Lyvewopsia, 249
Muchmrotn, 336
L euttigern, 336
" pugionata, G
Mastodon, 230
Matapa aria, 365
Megaderma, 264
& lyra, 264, 271
" spnama, 2l
specirum, 271
Me 1r|_s|_;,|. thwnitesi, 350
#[clnnitis acolenta, 351

- nEW, EED

= bela, 350

= jsmene, 273, 351
 Tods, 273,351

& tambra, 350

- zitenens, 351

Menclaides aristolochine, 363
i hector, 363
o pandinng, 363
# Megsena bormanica, 340
7 pulverosa, 340

i sinunnia, 430
Microdeutopns anomalas, 2356
= nunstralis, 235
- chelifor, 2556
& grandimanus, 235
o pryilotnlpg, 235
¥ longipes, 2345
o magronyx, 236
o Maculatns, 235
- = megno, 231, 251
= maortont, .'73.11
i tonmipes, 245
= tennis, Y35
2 veraicnlatng, 230

2 wibaterii, 285
Mindnra, 341
Miniopteris schreibersi, 270, 272
Muoduzs procrie, 35k
Monccalodes, 248

o carinntng, 237
o demissns, 237
. i Tlurr-.L]n.n 235, 254

stitnpeonii, 237
L [0 nmn.; indicns, 413
Morphine, 351
Muennn pruviens, 116
Murina formoss, 272°
eunillos, 272

Tuiilea,

Mycalesia, 273, 274
i Llnsing, 273, 318
e insliseans, 345
i justinn, 345
# khnsiann, 273, 274
i malsarida, 273, 274
' mandatn, 348
i manidnsy, S5
" minens, 318
e oonlng, 348
" perzons, 273
= snbfnscinta, 318
i visnlg, 348
o (Calysisme) hlazins, 348 ¥

indistans, 349

" Eh}
i 3 justinn, 18
i s minons, 348
Y = peraons, 348
i e snbfasciata, 343
¥ visalu, 348
e f‘-tamrm"-]_]nunm'l. 343
S (Orsotriens ) mandata, 348
i mandosn, 33

,, (T l‘.‘l.ill'-“l] ndolphei, 318
{v Jl""l[:l'l] nnaxins, 18

II-[J.'utn;. 266, 270

w berdmorei, 269, 270

n  murinng, 272

w pallidiventris, 260

o parvipes, 266, 267, 272

w  pMpistrellas, 266

»  theobaldi, 268, 270, 272
Myrinn ovsoling, 257
Kacudnba ardatos, 358

L dana, 358

" hawmpaoni, 338

" macroplithalmn, 358

i prominens, ST
violn, A58

Narmadn coreaides, 318
Nomeohiinm, 3556

Neopit hcchim aalmora, 356
MNootoma, 250

¥eplieronin coylonicn, 363

& fratornn, 363
i gan, A06:5 .
3 ]ﬁlll-ﬂl¥1 a3

valoria, 303

hnllhrm.'lllllll 208

i barbigernm, 205, 206
i Bronooinunm, 205, 296
= canmm, 206, 207, 300
i cochleatum, 205, 206
o elongatum, 310
2 filix mns, 310

var. fibrillogn, 300
4 marginata, 310

i P i

" mooo

1 i m » mormalis, 306,
3ok, 510

1w G " o patentissima,
HiE]



Tndexr, L0053
Nophrodinm filis mas var. Sehimperi- Nymphnfidm, 273, 347
nun, Nymphnlinm, 274, 352
o gracilescens, 205, 206 (Edicerns, 248
" marginato, d10 = wonimanng; 248
i parasiticum, 311 | . - paliciformia, 218, 254
” pennigernm, var. multi- Oloandra, 203
lingakn, 311 | o5 Wallichii, 311
. . profizam, 297 | Onychinm, 295
5 romotnm, 310 i J.;L]'urpu[unm_, a0
i rigidum, 206, 300 | o o var, multisocia,
T " vur., marginata, S0
RiH ] Opalinidax, 351
" sebigorngy, 205, 206 Ophiorlossum, 208
" sparanm, 25 | i vulgatum, 315
. tholypteriz, 205 | Opis, 233, 293
" {Lastren) Doryannm, §11 Opnithoptera minoes, 363
» 4 cronatum, 311 | Oepheides erithonins, 363
" n filix mag, wvar. | Oraobrimoa mandata, 318

margineta, I mandosa, 318
1 v filix mas, var, Osmundn, 208
normalis, 304 & Cluytoninna, 300, 314

. e pralixum, 300 5 regnalis, 315
2 remolnm, 310 Oxyeephalidoe, 249
Keptia antonin, .-.-b Pademma kollari, 345
p Batola, 353 | Padraona, 366
w - Burymenc, 463 B dmya, 64
0 hordonin, 353 + gola, 366
wjumbah, 353 o meesoides, 366
s kallanen, 353 peotdoms usaj HiHi
. knmornpa, 353 2'!"ﬁpl.]m dalsa, 363
® . ‘nana, 276, 293 s demolion, 288
w  nandinn, 353 »  helonus, 28&. 354
n  norayann, 278 1 y  Alikhyin, 2756
wophiann, 353 n licmedon, 364
- " var, nilgivica, 353 ®* - noblei, 287, 268, 203
n  Pplagiosn, 353 »  parig, 364
: swinhooi, 353 - l'ilmlnnn 354
. thisbe, 276 i flchﬂl:cchJ tamilann, EIIE].
s WArmona, 353 ® o (Choenos) dakshin, 363
»  Firnja, 352 w1 Chilasa} elytin, 368
Nilusern, 360 [ = = digsimilis, 363
i amantes, $6G1 1 o :3r.u|fll|i1 mm, 363
g centaurns, 3l »  (Dalchinin) teredon, 3654
Kiphobalus, 313 H thoermodnen, 364
7 fissmm, 312 o fIIm:nm]uJ bnddha, 3otk
Nissanga jononia, 348 " H cring, .,|,.1,
Noctulinia nootola, 272 n " [Tindes) polvmneetor, 364
Notholoenn, 205 n  {Lacrtins) pammon, 303
i marantae, 314 u  (Mencluidos) aristolochio, 303
Nycticejus ntratns, 272 = o hoctor, 363
o cange, 273 & % pandiann, 363
A castaneng, 272 w I Ornithoptora) minos, d{hi
" ligathii, 272 w  (Orpheides) erithonins, 303
1 luteds, 272 w {Pathyves) nomivs, 364
o nivicolos, 268, 272 n {Hotides) ngparnomnon, 364
s ornatng, 872 e doson, 364
i temmincki, 208, 272 I’-1|-.-|I|uu|d:r, 287, 361
Nyctinomus plicntue, 271 Papilionina, HHT S5
Nyetophilug, 204, 205 | Parnlyema, 240
G geollrovi, 264, 265, 272 Parantica agles, 37
i timaicnsis 5 2FL, 272 Parnta aloxis, 365




T Favifei.
I*avivn cliromma, Polypodim { Xipholidog) flesmm, 312
Povisiea bada, & »” { Phegoptoris) auricnlatum,
o hovani, .
i knwmnen, 365 7 it distinsg, 311
e L 1 i = dryoploris, 312
N Lasinan " vrilescens 311
N winn, 202, 203 | ¥ RE I‘I\.]llllll.ll.!t"i] olathrntum,
Paurthienoz vivens, 351 | i 313 -
Pathysa nomins, 361 f " w  ebonipes,
Phegopteris anviealstan, 311 A o hnstabnom, 313
i distans, 311 5 o Ningnrg, 312
# devoplorie, 313 l X o mnlacodon, 314
[ erabescens, 311 7 s membranacenm,
Phromnin, 341 313
Phyllorhing, 260 i w Simplex, 313
armigorn, 271 i v  Btewartdl, 314

E‘||'Lr||.|.I|||.]L._1 ol |.l:||I".|l|I1|| a3l3

a ebenipes, .SIE

& hostntum, $13

= linenrve, 312, 313

o malacodon, 314

= 1‘|1l:"1i:||11."|ll.tl'."'.'lllill 313
i simplox,

& Stewar
Pierinw, 361
Tosin aguilinn, 303
PFipistrellus Itpnhis. 67
PMlatysceliloe,
Plecotus anrit us, 372
Plesionourn agni, 290

s nlygos, A6

4 1|n| LrocEd,

ar i

5

5 Inxmi, 200, 20
ik lencocorn, 367

sow  migricans, 367

" restrictn, G068

spilothyrne, 367

tunn, b2

Tl smoninm margaretifecn m, 108
E folydiciya afllinis 33

.I'I'_rI:I.'IIIIItIJ:SL'.'lH hiticus, 358 [

Poly podinm, 205 |
1 ndnnscens, 205 |
28 appendicnlaiom, 205, 2 |
M clathrtnm, 297
o fissum, 205
= hicaniontidemm, 205, 200 i
H inglandifolinm, 205 |
i lineare, 207, 313 |
i propinagonm, 245 1
H punetatim, 245
i rivilo {
i simplox, 207 v
2 { Drynarin) rivale, 312 T332
- {{_’n|||.ir_.[1h!;-hi||||i_[:|'t|||'.|'||llm, |
i 5 Inehunopnes, 412
s o microrkizomm,

alz2

o (Goninpteris)  maltilines

Polyatichom seuleatum, 303

* var. lobatn, 303

" "
e purienlatom, voar. s
to=n, S08
= ilicifolium, 308
£ Preseattinmnm, S
Theausoni, 308
i pharyge, 251
"rtapa cleobis, 360
Precis iphita, 352
Promoido, 2459
dalyomwa, 240
. 2US
w  Cretien. 303
£ n, 303
o olia, 303
o Iongipinnula, 205, 20
w gquadri-anreicn, 303
i []'i.l'.-'- ) .!qniﬁlll,:FU'J
['u_‘-rn]ms edlvenrdsai, 271
i leschenanltii, 271
= moding, 271
Pyrameis earduoi, 354
i inilica, 8ok
Pyrooe gallia, 367
Pyrops javanensis, 339
w  bohbilis, 3349
w  Bervilled, 339
*Rapala bonx 255, 203
o Historing 350
o Inzolina, 359
o n, ZHG
" 5, 244
% o, B8E 203
e R |.|.|-g.[|||,'4_||1r Eh-.:l1 A0
v Aphinx, 254
- Dnra, 2E4-200
Raplidophaes, 110
Hathinda "‘|.1|||r|rI b ]
Remelnnn yajon, 2506
TEasmmneenil G 1.-|:1.'||.|n1 100
Rbanoliphng, 2062
9 ailiniz, 61, 362, 263271




Bhinoloplia sinerase:
i Forrm-coani oy
=3 fulvidne, =0
i
"
= ridkidns
e gnbibading,
teagntus, 263, 271
L |

mieroplyllum, 271
A abEenr,
hnma enmihs
Salafura o
Saraneesn al

T

a7a nio

liflorom, 108
=0 ¥

5 2ok

= henathi, 370
kahli,

- temmineli, 2
Bellipno

o Anvalnta, 31

yuehng: 249
Bithon inden, 305

Hpnlgie epina
Birndnsia shin

o ilimn

ol
vnleinns,
Stenoloma chinesis, 259

1hek

Hun ik
)
Surendra todarea, 3

Symphocdes n

Svnnntheris silvaticn, 'Il'l"‘l

& nibicus
s oh=onrns, ..-I'r.

JIJI ' Y |i B EA ek

"
CErDCern
mmving
Tarncns enllin: i, a7
& nnrn, 337
2 plinins,
Telehinin violx,
Tolicotn E'-.|||'1|,|_-
Tali |

Toring

5 '|||-;||.|~~_-, H{HS
41|

s Iybthen, 361 =

" purres, 361

- Iy Sl

% ratholln, 361

3 silhotann, 361

w  Ewinhoof, 301 *

i uniformis, 361

o venntn, 301

Thamnoteutis bipunctata, 338

e nigro-pictn, 338

Thamyris, 240
Thannos indistineta, 466

Tirnmnla limninee, 347
.. meptent rionis, 447
Trichomaneas, 205
i anricnlatwm, 205, 906
15 bipometninm, 208
yphoninm euspidatam, 105
0 divaricatmm, 105
20 wracilo, 108
T trilobmtm, 108

dnspns
1T roat i

folns, §
puns, LG
T ke, 2043
y raben, 265

+05



l v

MG Trielox,

lankana, -.F 1 Vesperngo
Vanesan cannee wi }'i'
" L ronic
Vesportilio, 26
G ndverans, 270, 272

= Llythii, 272

247, 270,

- i-"|\'ii 1:'.--\.1

INORNE, 2

= piet:
Virapa annxiag, 318
Westwondilla, 248
Wondsin, 298

ruta, 208 :
dwardia, 208
5 raikicong, 301
Xnutharpyia, 260
nmplexicaudata, 271

s ok IIII!I\.IH]

L darjilingensis, 273

b ol

e
L5

i3 fuli
% hag '|l.'i. B
i longipos,
b megnlopns, 2
5 montivagne

- muricoln
¥ MIATINNE,
e mystneinns, 270, 272 | o hneboeri, 350

Yt hima baldns, 349

, 45

- coylonic
i chenui, 350 '

T |I||.|L

., nepalensis, 267 | L
E1|.||"||:|'.D||l'| - 26T | i
giligorensia, 372
I-e~:||:|.||||:|.-|._'|.iI 267, 268 o il
Vespertilion do Coremandel, 267 o takballn, 350

Vesperogzo, 350

silos, S0l s

T 1 Lhorn
abramng, 266, 270, 272 ¥ pehim
atratos, 272 #Znvonn jasoda, 280, 293

200 #lephyros ._:I.;1'|:.|'-1 tii, 278, 279, 293

' _ I
= hechatoini, 2 f Mt i
' by ceylonicns, 265 i ieann, 270
K " F

W imbricrina, 205 Zesing chrysomallus, 369
indicog, 265, 266 ramemnon, 3Gl
knhli _'I'"i' 27 o Hozon, 364

! leisleri, 271 Zipretes saitis
pri lencotis, 267 Fiwern indic
o I|||l|.l.'|.|-'|t"|t“|rl“H, 30 o il
MAanrng
IJ'I|1.'|.':'I]'l

LELEH N

?.I?'L phus,
nn |:--||-L:, 266 Zophoossa andersoni 274
i ::l:'|r"f]-'|'|'<|:-, "h.- |
iy noctula, 266, 27 ! o ramade

2 baladevn, 275
n, 274, 203
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