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L—On new or little-known Butterflies from the Indo-Malayan region.—
By Lioxer vz Nice'vicee, F. E. 8, C, M. Z. 8., &e.

(With Plates [, II, III, ¥V and V.)
[Received February 10th ;—Read March 7th, 1894.]
Family NYMPHALID .

Subfamily Sarvrixz.

1. Mycarnesis (Safoa) MA1A, n, sp., Plate I, Figs. 1, &; 2, ¢.

Haprar : Battak Mountains, N.-E. Sumatra.

Expaxse: &, 1'8to 1'9; @, 2°1 inches. .

Descrrerioy : Mane. Uppgssiog, both wings black, glossed with
vinous in some lights; a narrow waved marginal line. Forewing with
the costa, apex broadly, and onter margin decreasingly paler; a small
black white-pupilled ocelins in the anterior discoidal ‘interspace,
sometimes with a smaller ocellus attached to it posteriorly; a large
round black spot in the first median interspace, outwardly bounded by @
pale line. Hindwing with a broad whitish patch on the costa at the base
of the wing; the outer margin narrowly pale. UxDERsIE, Doth wings
fuscous; the outer margin bears a narrow waved black line, then a
waved narrow ochreons (in some specimens violet) line, then a nearly
straight ochreous (or violet) line, the extreme margin narrowly black.
Forewing with the apex washed with ochreous ; & subapical black ocellus,
sometimes with & second smallor one attached to it posteriorly, and a

J.m 1



" margin similar to those on-the foremng, but the outer rings of all o
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very large posterior ocelbas, these ocelli have a white pupil, the hlack
portion surrounded by an ochreous, a black, and lastly a violet ring ; the
inner margin broadly whitish. Hindwing with a basal nearly séraight
and a dnscal irregelareviolet fascia ; g series of seven ocelli towards tl

them joined and forming & contiuons violet bordering to.the whole
sewmwenf ocelli, the firsg, Sourth and sixth ocelli of medium size, the second,

third and seventh small, the fifth the largest. Frsmane. Urpersipe, both

wings much paler than in the male. Forewing with an indistinet subapical®

broad dull ferrnginous fascia, reaching from the costa to the first median
nervule ; otherwise similar to the male, except that all the secondary j =g
sexual characters fonnd in the male are waTWng.

Nearest to M. maianeas, Hewitson, the onfy other species in the
subgenus Satoa ; described by Hewitson from Malacea [?] and Sarawak,
of which the female has alene been figured, and from which the mame
sex of M. maie appears to differ in baving a subapical ocellus on the
upperside of the forewing, gnd the “orange band ™ instead of being
very richlg coloured and prominent is reduced to an obscure cloud on
both surfaces. -

This species appears to occnr not nncommonly in the mogntains of
N.-E. Sumatra, and there are numerous specimens in Dr. Martin's
collection as well as in my own. I possess specimens taken in July and
December. Both Mr. Henley Grose Smith (“ Head Huonters of Borneo™),
and Dr. B. Hagen (*Die Pflanzen- und Thierwelt von Deli anf Der
Ostkiiste Sumatra’s ") record M. maiancas, Hewitson, from Sumatra,
but this species is probably the one meant,

Subfamily MorrmiNz,

2. STICHOPHTHALMA SPARTA, 1. 8p., Plate I, Fig. 4, &.

Haprrar ; Manipur,

Bxraxsg: &, 50 inches,

Desogrreon: Mace. Uepersioe, both wings deep rich reddish-ful-
vons or ferruginons. Forewing with the irregular diseal black line of the
underside shewing through by fransparency; the apical area widely
pale fulvons, this pale area extends from the submarginal hastate
black markings to just within the diseal black line, it i3 very
wide on the costa, but dies away to nothing before reac hing the first
median nervale ; o series of five Submmguml hastate black mmkmqv,
one in ench interspace from the upper discoidal neryale to the sub- .
median nepyure, increasing progressively in size from the anterior to
the posterior mavking ; o large black patch at the apex; a submarginal
falvons line, havond which is a narrower antecilinry black line, both
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reachihg from the inner angle to the lower disegidal nervule ; the area
enclosed by the coalescing of the hastate markings ¥orms a series of
six rounded spots regularly increasing in size, the anteripr spot the
smallest, the posteriar one the largest, these spots‘gre of a slightiy
darker shade than the‘pale fulvous apical area, but not so ddrk as the
dark, rich reddish-fulvous of the rest of the wing. Hindwing with the
abdominal and onter margins rather paler than the rest of the wing: a
submarginal series of seven black markings, of which the ahterior one is-
oa small lunule with its concave edge dirvected towards the base of the
wing, the next five markings are hastate-shaped,® increasing in size from
the anterior one to the posterior one in the first median interspace, the
seventh posterior marking gsimewhat quadrate in form, and occupying the
whole width of the snbmedian interspace; a fine black anteciliary thread.
UNDERSIDE, both wings of a reddish-fulvous of not quite so rich a shade
as gn the upperside. Forewing with a small irregular black marking
towards the base of the cell; a highly irregular and ziz-zag black line
crosses the middle of the cell and extends oboth to the costa and to the
submedian nervure, the posterior portion of the line is broken and
shifted ontwardly below the median nervure; the upper, middle, and
anterior half,of the lower disco-cellular nervule defined by a black line;
an irregular discal black line from the costa to the submedian nervure,
just tonching the lower end of the cell ; beyond the line is a series of five
somewhat cordate, reddish ocelli, each ocellus centred with a whitish
lnnule and bounded by a fine whitish and then a fine black line, the
four anterior ocelli equal-sized, the fifth posterior one in the firsé median
interspace u little larger; beyond these ocelli is another irre gular black
line from the costa to theinner margin, this line is narrower and paler
than the discal one; the space between these two lines is anteriorly some-
what paler than the rest of the wing ; a submarginal nebulouns straight
blackish band ; a very fine anteciliary black line. Hindwing with an
irregular sub-basal and a discal black line, the latter posteriorly carving
round and almost meeting the posterior end of the former, both termina-
ting above the anal angle on the submedian nervure; a series of five
ocelli on the disc similar to those in the forewing, the posterior one the
largest and rather misshapen, the anterior one the next largest, the three
in the middle nearly equal sized; the outer discal fulvous line and

# The late Professor J. 0. Westwood well desoribed these peculinr and charac.
teristic markings of the genua Stichophthalma as being built mp of & much
cnrved lunale on the margin coalescing inwardly with & spear-shaped spot. To me
these markings haves curious likeness to the black silhouette of the head and
shoulders of. a human Bgure, especially the third marking from the anal angle of
the hindwing in the specimen here figured.
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blackish submarginal band as in the forewing; & small oval deep black
spot at the anal”dngle, with a black cloud above it reaching to the
posterior ecellus; an anteciliary black thread. Anfenna black. Body
throughout ferruginous. i o

Nearest to 8. howqua, Westwood, var. suﬁ’us;, Leech,® from Western
China, differing in the forewing ol the npperside in the pale apical area
beizz very much smallar, not ‘extending into the cell as it does in
8. howqua, var. suffusa ; on the hindwing the hastate markings in S. sparte
are well formed, in Mr, Leech’s species they have lost all shape, having®
conlesced into an almost solid black band. On the'underside the ground-

colour in §. howgua, var. suffusa is pale greenish, in 8. sparta it is

ferruginous, but this may be only a sexlil difference; but in truc
S. howqua and its named variety the outer diséal line and the submar-
ginal band on bothk wings are half the distance apart that they are in
S. sparta ; and they have sizand sometimes seven ocelli on the forewing,
while 8. sparfa has only five.

Described from a single example purchased from a delegraph
signaller employed at Manipur.

Subfamily NymMpHALINE.

3. HerosA priNGoNDANT, Frahstorfer, Plate III, Figs. 5, & ; 4, 9.
H. pringondani, Fruhstorfer, Ent, Nach,, vol, xix, p. 314 (1893).

Haptrar : Java,

Exeaxse: &, 2:9; @, 29 to 3'1 inches.

DescrierioN : MALE. UppERsiog, both wings dull brown, slightly
tinged with ochreous. Forewing with an indistinct pale oblique band
across the end of the discoidal cell; a broad very imregular discal
white band extending across the wing, divided into oblong spots by the
brown veins crossing it, the four anterior portions from the costa to
the third median nervule are placed outwardly obliquely, the first portion
on the costa is very small, the second is larger, the third is the
largest, tho fourth not quite so long as the third but broader; the
four remaining portions of the band are placed parallel to the outer
margin, the upper portion in the second median inferspace is oval in
shape, the second portion is the largest of all and has a small round
black spot in its middle, the third is smaller than the second but bears
a large ronnd black spot, the posteriormost portion on the inner margin
is short; two subapical crescent-shaped white spots placed obliquely,
divided by the npper discoidal nervule. Hindwing with a broad even
discal white band extending from the costa to near the abdominal margin,

# Butt. from Ching, Japan, and Cores, p. 114, pl. i, fig. 8, female (1892),
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divided by a highly irregular blackish fascia which is broken at the third
median nervule ; an indistinet ochreous clond across anti beyond the end
of the ocell; some whitish spots on the margin towards ,the apex.
Uxpersine; both wingss with a lnghl‘y u'rcguhu narrow discal brown'

. line extending across the surfacc, commencing above the anal angle of the

hmdmug and ending in a rather broad dark fascm at the costa of the fore-
wing, Forewing whitish, the inner margin very broadly extendingbalf
way across the discoidal cell pale ochreous ; an oblique brown band across
the middle of the cell, a short one at the end of the cell; the white
band of the upperside indistinetly defined, but the two black spots
dwlded by the first median nervule distinct but smaller than on the
uppexmde Hindwing whitisit’ mottled and clouded with pale ochreous-
brown ; an oval conspicudus brown spot in the middle of the cell placed
against the_subcostal nervare. Feyare shaped and marked precisely as
in tho male, and can only be distinguished therefrom by the stouter
abdomen and the structure of the forelegs.

Nearest to H. schoenbergi, Staundinger,® from South-East Borneo,
from which it appears to differ in the forewing in the discal white band
being broader and continuous thronghout, in I, schoenbergi it is broken
up into a double series of spots, the outer series is white, the innér
pale ochreous ; in the hindwing the discal white band in I. pringondani
is placed much farther from the outer margin than in H, schoenbergi,
and the black fascia it bears is strongly broken and dislocated in the
middle, while in H. schoenbergi the white discal band approaches much
nearer the margin, and the black fascia across the band is continuous
throughout and divides the band nearly equally ; lastly, there is a small
round black spot in the middle of the first median interspace in
H, schoenbergi which is wholly wanting in H. pringondan.

. Described from one male and two females received from Mr. H.
Fruhstorfer, to whose courtesy I am indebted for a copy of his descrip-
tion of the species, which reached me just in time to enable me to sub-

stitute his name for‘tvho one I had proposed for this interesting Herona.
>
e

4, Herova sumaTraNA, Moore, Plate III, Fig. 7, 9.

I, swinatrana, Moore, Trang. Ent, Soc, Lond., 1881, p, 308,

Havrrar: N.-E. Sumatra.

ExpaNse: &, 30 to 3'1; ¢, 3'1 to 3'4 inches,

% Herona schoenbergi, Staudinger, Iris, vol, iii, p. 897, n. 8, pl. iii, fig. 3 (1890) ;
vols iv, p. 84 (1891). The figure ia probubly taken from u fomale specimen. This

may be the species referred to by Mr. W, Doherty in Jonrn, A, 8. B vol. lviii,
pt. 2, p. 122 (1880) thus =" Euthalia (Felderia) macnairi, Distant, is mimicked by

“. a new und remurkuble species of Hevona () of which both sexes were tuken by mo

in Borpeo, and are now in Mr, Neumocgen's possession.”
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Descrierion : MALg, Urrersior, both wings dull brown, “slightly
tinged with ochtous. Forewing with a discal macular band consisting of
seven separated portions, the four anterior ones elongated, whitish, dusted
with fuscous, the“three posterior ong?s rounded, white, tinted with violet
in some lights; three subapical small violet-white spots arranged in an
equilateral triangle, with the #pex of the triangle towards the goter
mprgn of the wing; aJarge quadrate ochreous spot in ‘he first medinn
interspace within the discal band, a smaller one in the submedian
interspace bisected by the internervular fold, a narrow streak on the
inner margin., Hindwing with a broad even discal white band, strongly
tinted with violet in some lights, extending from the costa to near .the
abdominal margin, divided by a highly irrdgular fascia, anteriorly
fuscous, posteriorly broader and paler,: the fascia broken at the third
median nervule; a complete marginal series of whitish spots between
the veins, UxpERSIDE, both wings marked and coloured almost exactly as
in H. pringondani, Fruhstorfer, from Java, FeumAng, as in the male, but
the violet suffusion of the npperside rather more prominent,

Closely allied to [I, schoenbergi, Staudinger, from South-East
Borneo, and to H. pringondani. It differs from both in the violet
refldetions of the upperside; it agrees with the latterin the fuscons
fascin of the hindwing on the upperside placed on the discal white band
being strongly broken and dislocated in the middle, thereby differing
from the former,- The markings of the forewing differ a good deal in

detail in H. pringondant and H. sumatrana, as will be noted by a reference

to the figures and descriptions of the two species.

Described from two males and three females in Dr. Martin’s and
my collection, one of which was taken in the virgin forest at Seless
in September. It may be a mimic of the common species of Euthali
(Felderia) of the group of cocyiina, Horsfield,

5. NEPTIS CLINIOIDES, n. 8p., Plate I, Fig. 8, d.

Haptrar: Battak Mountaing, N.-E, Sumatra.

Exwssk: &, ¢, 22 inches.

Descrierioy : Mae and Fenavs. Urrersiok, both wings deep black,
markings creamy-white, Foréwing with the discoidal streak wide, joined
to the triangular spot beyond, just *“nicked ™ or indented anteviorly at

the end of the cell; the discal series consists of seven spots, placed in

two groups, the upper of three, the lower of four spots, the groups _x\_'cll
separated, the nppermost spot very small, linear, the two following
large, gonjoined, divided only by the upper discoidal nervule, the f?‘“
posterior “spots large, contiguous; the subiarginal macular line
obsolete iu thesmale, composed of small linear streaks in the female,

&
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Hmdwmg with a broad discal band, widest on the costa, gradually and
evenly tapering to the abdominal margin; the snbmargmal band com-
posed of prominent narrow portions; an indistinct pale line.between the
discal and submarginal bands; a similar marginal line. UNDERSIDE,
both wings reddish-brow n, all the markings broader than on the upper-
side. Forewing with three"marginal lines, the inner one very narrow,
the middle one the broadest; on the margin aredwo white spots dizided
by the lower discoidal nervule, and two others divided by the first
fhedian nervale. Hindwing with a short basal streak on the costa,
behind which is a longer cnrved one running into the discal band ;

‘_l»ot\\eon the discal and snbmargmul bands is a narrow straight line; "

two linés on the margin, the outer one the broader. -

Perhaps nearest to N. olinia, Moore,* from Bengal (Moore) and Siam
(Druce), known to me by the figure and description only, from which it
appedrs to differ in having the discoidal stygak and spot beyond in the
forewing joined instead of separated, the z:ul spots larger, the discal
band on the hindwing narrower, tapering, jinstead of being of equal
width throughout ; the submarginal band ereamy-white like the other
markings instead, of being * brownish-white.”” From the figure of
N. nandinay, Moore, it differs in the discoidal streak and spot beyond of
the forewing being continnous ; the discal series of spots- seven in num-
ber instead of six, they arealso larger and conjoined instead of being well
separated ; the markings of the hmdwmg on both surfaces very similar.

Described from two examples in my collection, taken in June ; there
are numerous examples in Dr, Martin’s collection.

6. NEPTIS XISZA, n. 8Py Plate I, Fig. 9, &.

Haprtar: Java.

Expaxse: &, 1'3 inches,

Descrivrion : Mave, UpPERSIDE, both wings deep black with pure
white markings. Forewing with a narrow streak in the discoidal cell
well sepamtcd from the trmngulm spot beyoud ; the discal series con-
sists of gix spots, placed in pairs, each pair conjoined, divided ouly by

_ the crossing vein; asubmarginal series of small linear spots more or

less obsolete about the third median nervule, Hindwing with the discal
baud narrow on the abdominal muargin gr adually and regularly increas-
ing in width to the costa; the submarginal band consists of six very
narrow %ell separated spots; there is also an extremely faint line
between the discal and submay ‘winal bands, and a similar marginal line.
Uxpersive, both wings chocolate-brown with pure white markings.
Forewing mth the inner margin broadly fuscons; the dlsomdnl streak

* Proe. Zool Soc, Lond., 1872, p. 563, pl, xxxii, fig. 5, il
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very wide ; the antemn pair of spots of the discal series contifined to
the costa ; the margin bears three interrupted servies of spots. Hind-
wing witk a costal band at the base of the wing; an obscure grey
fascia postanor i3 theés ; the discal band very namow on the abdominal
margin, very broad on the costa; followed by a grey line ; the spots of
the sabmarginal band wider and fore lunularthan above ; two prominent
maagmnl lines, the outer the wider.

It is difficult to say to what group N. nisea belongs The discal
band of the forewing being divided into three pairs of spots allies i%
to the N, columella group, tho pure white markings and general facies
ally it to the N. nata group. It is also near to N. nandina, Moore,
originally described from Java and Darjeéling, but the middle pair of
spots of the discal series on the forewing being conjoined instead of
well separvated will immediately differentiate between the two species.
On the whole it appears to be nearest to N. pampanga, Felder,«from

N.-W. Luzon, as fignred in Herr Georg Semper's * Schmett. der
Phlhpplmschan Inseln,” pl, xxix, figs. 6, male; 7, female, from which
it may instantly be known by the discal band of the hindwing on the
underside being half the width at the pomt where it touches the
abdominal margin that it is in that species. .

Described from two examples received from Herr H. thstorfer

7. Arovyyyis NieHE, Linnwmus, Plate ITI, Figs, 1 and 2.

The gynandromorphous example of A. niphe, Linnwus, here figured
was veared by Mrs. 8. Robson at Bankipur, Behar, Northern India,
and emerged from the pupa on the 2nd March, 1893, It is thus refer.
red to* by that lady in describing her experiments in breeding this
species :—** One lusus nature, a male, had one wing as in the ordinary
male, and the other as in the ordinary female!”

This insect has the right-hand pair of wings masculine, the left-
hand pair feminine. In the masculine half of the insect there is,
however, in the forewing on the upperside a slight+admixture of femi-
nine colbmiion, the round black spot in the lower discoidal interspace
in the onter discal series of spots has a streak of white on either side
of it, and on the disc are many irregular blue-black streaks more or less
connecting the black spots. The hindwing is quite normal. On the
anderside of the masculine forewing there is the commencement of a
well-defined white subapical band as in & normal female oxamp'le, and
the discal black spots have, as onthe upperside, some irregular blue-
black markings attached to them. The hindwing on the underside is
quite normal, The feminine pair of wings are smaller than the mascu.”

* Journ. Bombq\y Nat, Hist, Boe., vol. vili, p, 162 (1893),
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line pnilx)-, and have all the markings and coleration of an ordinary
female. The masculine antenna is 14 mm, in length; the feminine is
much shorter, being only 10°5 mm. in length. Externally the organs
of generation are mssculine, I haye not dissected them to ascertain
their internal structure. ' '
Gynandromorphous butterflics are very rare, In all my experience
T haye met with only one other example in Indig, a specimen of Eylio-
genes suradeva, Doore, collected by the late Mr. Otto Mbller, and now
fn My, J. H. Leech's possession. The late Professor Westwood has

" figured two separate examples of Cirrhochroa aoris, Doubleday and

Hewitson ; Mr, George T, Baker has figured and described the primary
sexual characters of an Evonia (Nepheronia) hippia, var. geea, Felder,
and Herr Georg Sempér an example of Papilio castor, Westwood,
these are the only other Indian gynandromorphous butterflies of swhich
I am aware. .

8. EvurmAniA sAKi, n. sp., Plate 111, Fig, 3, .
9

Haprrar : N.-E. Sumatra.

Expaxse: 9,31 inches.

Descreerion : Femare, Urpersior, both wings pale ochreous-brown.
Forewing with a narrow fuscous line crossing the discoidal cell near the
base, continued to the submedian nervare; a large ring-spot in the
middle and another at the end of the discoidal cell; a series of five
semi-transparent sullied-white spots between the veins beyond the end
of the cell, from the subcostal nervure to the first median nervule;
the anteriormost spot linear ; the second also linear, but a little longer
than the first; the third spot triangular, the smallest of the three, the
fourth spot larger than the third, cordate; the fifth the largest of
all, also cordate; beyond this series of spots is a broad irregular
diffused violet-whitish-powdery fascia, narrow at the costa, wide on
the inner margin, bearing  series of dark sagittate markings placed
between the veins from the lower discoidal nervule to the sabmedian
nervure; a very small foscous ring-spot in the submedian interspace
placed at the point where the first median nervale originates. Hindwing
with a small fuscous spot in the middle of, and a much larger
ring-spot closing the cell; a discal series of six spots similar to
and in continuation of the series in the forewing, the three anterior
ones large, cordiform, decreasing in size, placed in the costal, npper
and lower subcostal interspaces, the fourth spot in the discoidal inter-
space almost obsolete and very small, the fifth and sixth spots in the

“median interspaces small; the outer margin broadly whitish washed
with a metallic greenish-blue of a cuvious shade, and beating a prominent
J. m, 2
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dentated dark line in'ita middle. Uxpersioe, both wings pale oglu-eous;,
all the markings similar to those on the upperside but much more pro-
minent. Hindwing with the usnal markings in and around the discoidal
cell, otherwise a8 on"the upperside.. Body aboye and below concolorous
with the wings. ~Legs pale ochreous.

E. sakii is perhaps fieavest to E. merta, Moore, described from
Chifs, a fernale of whith I possess from Qunang in the Malay Penin-
gula, but it differs in the discal series of five spots in the forewing
having their outer ends more or less excavated, while in . merta thé
exact reverse obtains, each spot being produced outwardly into a sharp
point, In E. sakii the sagittate markings heyond the discal series,
of spots also in the forewing have their apices divected towards the
base of the wing, in E. merta towards thé outer margin, On the
hindwing in B. sakii the submarginal dentated dark line is continuous,
in B. merta it is replacdd by a series of well-separated small found
spots, and there are other minor differences between the two species.

Described from a single example in Dr. L. Martin’s collection, 1T
have named it after Saki, a highly intelligent Javan collector in
Dr. Martin’s service. -

.
o

9, Evrnaua (Dopkla) 1va, Moore.

Adolias iva, Moore, Horsfield and Moore, Cat, Lep. Mps. E. I. C, vol. i,
p. 193, n, 395 (1857) ; idem, id., Trans. Ent. Soc. Lond., new (second) series, vol, v,
p. 78, n. 86, pl. viii, fig. 2, mals (1859) ; id., Butler, Proc. Zool. Soo. Lond,, 1868,
p. 602, n. 14 ; Euthalia iva, de Nicéville, Butt. of India, vol. ii, p. 107, n. 491 (1880).

Hanrrar: Darjeeling (Moore) ; Manipur,
ExpANsp: ¢, 45 inches.

Descriprioy ; Femane. Differs from the male only in being some-
what larger, the forewing rather more elongated.

1 have recently been go fortunate as to acquire by purchase a pair of
specimens of this fine gpecies. It was described as far back as 1857 hy
Mr. Moore from Darjeeling. I am a little doubtful regarding this
locality, 'as it is strange that within recent years this large species
should not have been obtained in the Sikkim district, which is for but-
terflies perhaps the most completely explored of any in India. However,
it may have occurred there in the middle of the century, and since
become exterminated, as has its near ally, F. durga, Moore, owing to
the enormons destruction of the virgin forests that has taken place for
the cultivation of tea, F. iva comes into the group of E. patala, Kollar,
E. durga, Moore, and F. duda, Standinger, in which the sexes ar¢ very
much alike, in that respect differing from F. nara, Moore, and E.sahadeva,”
Moore, in which the sexes differ greatly, the females of these two
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species bcmg like both sexes of the former group.¥ My male specimen
agrees very well with Mr. Moore's figure of the same sex, differing only
in the“lowest white streak of the discal series in the first median
interspace in the forewing being slightly less elongated, and the spot
in the middle of the submedian interspace of thut wing being out-
wardly cleft only, instead of being completely separated into two
spots. “ G

o 10, Buvrziua (Dophla) E10%, n, p., Plate III, Figs. 8, &'; 6, ¢,

Haprrar: Java.

Exransg: &,28; 2,32 inches. .

Discriprion : Mare. Urrersipg, both wings fuscous, erossed by a-
common macular discal‘pale greenish-yellow band. Forewing, the band
consists of geven well-separated spots, gradually increasing in size from
the costal to the inner margin, the uppermost spot a little out of line
with the rest, shifted inwa.rdly towards the base of the wing, the spots all
more or less rounded, the one in the submediaa mterspace cleft ontwa.rdly 4
a very small white subapical spat; a submarginal series of dncreasing
obscure black spots placed between the veins. Hindwing, the discal
band consikts of eight conjoined spots, the three uppermost pure white,
each spot has its inner edgo ronnded, its outer edge brought to a point
in the middle ; a submarginal obscure black fascia, beyond which is a de-
creasing series of seven small round white spots, one in each interspace.
UxpEersing, both wings pale brown, glossed throughout with violet; the
common discal band much as above. Forewing with a black ring-spob
centred with crimson in the middle of the discoidal cell, a crimson
line placed on the disco-cellular nervules, defined on both sides by a
Dlack lin¢; some obscure linear black spots placed between the veins
midway between the discal band and the outer margin. Hindwing with
a very small black ring-spot in the middle of the cell, a black line on
¢’ther side of the disco-cellular nervules, a submarginal series of linear
black spots much as in the forewing. Feuare. Urpersing, both wings
much paler than in the male, the disco-cellular markings shewing
throngh. Forewing with the discal macular band as in the male but
white, and the four anterior spots larger, all the spots outwardly sharply
defined by a fine line of the ground-colour; beyond the macnlar band
ig @ broad whitish fascia from near the costa to the inner margin, bear-
ing an increasing series of six black spots, the spot in the submedian
interspace‘double. Hindwing has the spots of the discal band smaller
than in the male, diamond-shaped, well-separated, outwardly sharply

# Jde Procecdings A, S, B, 1802, p, 144,
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defined as in the forewing, pure white; the broad whitish discal fascia
beyond bearing a series of prominent black lunules. UxpERsipE, both
avings as fn the male. % ./

The male of I.eion may be known from tlfe same sex of IV feuta,
Doubleday and Hewitson, which appears to be confined to Assam and
Northern Burma, by the subapical spot of the forewing on the upper-
side=being .smaller, and by the presence of the submarginal series of
eeven decreasing white spots on the hindwing. The female is at once
distinguished by the broad whitish fascia across both wings on the up®
perside beyond the discal macular band, also by the spots of the latter
being smaller and well separated. E. teula, has been recorded by
Mr. Moore {rom Java and by Mr. Druce Trom Borneo. It is doubtful
if it occurs in either island, the Javan specics being E. eion, and the
Bornean FE. bellata, Druce.

_ Described from two nrales and two females in my colléction, rectived
from Mr. H. Fruhstorfer, and one male in the collection of Herr George
Semper, taken in February.

11. Eurmazia (Dophla) 5oy, u. sp., Plate I, Figs. 3, & ; 5, 9.
Euthalia cencspolis, Standinger (nec Hewitson), Irig, vol. ii, p. %3 (1889),
‘Hapitar: Palawan, Philippine Isles,

Exreayse: &,31; ¢, 37 inches.

Descrirrioy : Mate. Urrersioe, both wings pale clear brown, all
the veins fuscous and prominent. Forewing with a small dark round
spot in the middle of the discoidal cell touching the subcostal nervure;
two fine black lines on either side of the disco-cellular nervules; a
discal series of eight semi-transparent pale yellow spots, each spot
outwardly bounded by a fuscous line, which line is inwardly lengthen-
ed out into a point, the three anterior spots lengthened, the fourth and

ffth in the median interspaces pyriform, the apex of cach spot dix:cctcd
towards the base of the wing, two small spots in the submedian inter-

space, & miaute one in the sutural avea; beyond this series of spots is
a pale fascia, prominent ab the inner margin, becoming lost anteriorly
at a small pale yellow gpot in the subcostal interspace ; this pale band
;s outwardly defined by a highly lanulated fuscous line, anteriorly
becoming obsolete. Hindwing bearing a discal series of eight spots,
the three anterior ones white, the others pale yellow, these five latter are
cach outwardly defined by a fuscons line, the uppermost spot on t}w
costa narrow, elongated, the second spot the largest, rounded, the third
o little smaller, oval, the next four small, equal-sized, the ei ghth posterior
spot the smallest; a gubmarginal series of seven sagittate fuscous mark«
ings, the apex of each directed inwardly, and each bearing outwardly a

e S
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pale s[;ot, placed against it between the points of the forks. UNDERSIDE,
both wings pale ochreous-brown washed with pale violet, the discal
maculér band of the upperside almost obliterated. Forewiidy with tha
markings in the discoidal cell as on the upperside, ‘but much more
[ prominent ; an increasing submarginal series of black spots. Hindwing
with a pair of fuscous lines defining the disco-cellular nervules; a
submarginal series of eight linear black spets between the veins,
the two posterior ones in the submedian interspace geminated. Fruave,
‘much paler than the male throughout, but very similarly marked.
Forewing with all the spots of the discal series very much larger and
- pure white, the two uppermost spots greatly lengthened. Hindwing
with all the spots of the discal series white, of nearly the same size
as in the male. U~vErsioe, botk wings paler even than in the male,
of a more ochreous shade, the markings similar.

‘This is a very distinct species and quite easily separable from all
those that I have placed beforeit in the key. The ground-colour
of the male on the upperside is quite fominine, being much paler
than in any other-species of this sub-group of Futhalia. The discal
series of spots qn the hindwing will separate it from all the other
species exgeps . exferna, de Nicéville, next described, owing to each
spot standing alone, and the five posterior omes heing outwardly
defined by a black ring; from E. externa it may be known by its
generally paler colour, and the discal series of spots on the forewing
being smaller and more regular. The female is quite unique, being
the only species in the sub-group with the discal series of spots of the
forewing regularly increasing in width towards the costa, the uppermost
spot being extremely wide. The female of 7. eson greatly reminds
one of the same sex of E. (Tanaicia) pulasara, Moore.

Described from a single pair of specimens in Herr Georg Semper's
collection, to whom I am greatly indebted for the loan of his entive
series of this sub-group of Euthalia. These specimens of E. eson ave from
those collected by Dr. Platen, who obtained ten males and eight females.

12. Evrmauia (Dophla) EXTERNA, n, sp., Plate IT, Fig.1, ;2 ¢,
Hazwrrar : Nias Island.
Exeaxse: @,28; 9,33 inches.
Drscrirrioy : Marg, UrreRsing, both wings shining fuscous, out-
wardly paler. Forewing with the usual black spot in the middle and
L ] pair of lines closing the discoidal cell ; a discal irregular series of seven
pale primrose-coloured spots, outwardly ( owing to the ground-colour at
this point being paler than the rest of the wing) defined rather broadly
with fuscous, the anterior spot obsolete, a thin blurred line only, the
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W (}
second and third spots &lso linear but of a good breadth, the fourth and
fifth spots in the median interspaces somewhat irregular ovals, the fifth
the largesv in the series, the sixth spot constricted in the middle, almost
bisected, the sevénth' spot small andcoval; & well*marked submarginal
black fascia formed of regular lunules, anteriorly becoming smaller and
lost altogether in the subeostal interspace, which bears between the
discal series of spotss amd the submarginal lunular fascia a small round
yellow spot. Hindwing with a prominent discal series of eight spots, the
three anterior ones white, the five posterior ones pale primrose-coloured;
these latter outwardly defined by a broad black line, the uppermost spot

on the costa lincar, the second the largest, the third next in size, the.

sixth the smallest, the fonrth, fifth and seventh equal-sized ; a prominent
highly-lanulated submarginal black fascia placed on a pale ground, the
two anteriormost portions of this band quadrate, bearing each a
whitish spot on either side: Uxpersibe, both wings ochreous, more ot less
washed with purplish ; a submarginal series of small round black spots
between the veins. Forewing with the ring-spot in the middle and
double lina closing the cell very prominent; the discal band white,
obscure, cach spot forming it outwardly defined by = thin dark line.
Hindwing with a prominent small black ring-spot in the iniddle of the
cell (this spot is absent in F. eson, de Nieéville, and E. gupta, de Nicé-
ville, but is present in all the other species ), two prominent black lines
at the end of the cell; the spots forming the discal®band much larger
than on the upperside, all touching, and outwardly defined with a thin
dark line. Femars. Urpersiog, both wings somewhat paler than in the
male. Forewing similarly marked, but the spots of the discal band
larger and pure white, as is also the subcostal spot; a prominent
violet-white fascia between the discal and submarginal bands, extending
from the inner margin to the lower discoidal nervule. THindwing with
the discal macular band of the male reduced to five spots only, all the
spots very much smaller also, no spots posterior to the third median
nervule,, UNDERSIDE, both twings richer coloured than in the male,
strongly ‘tinted with ferruginons; the submarginal black .spots all
larger and more diffused.  Forewing with the discal white band
anteriorly much expanded. Iindwing with a well-formed prominent
discal macular white band, extending from the costa to the abdominal
margin, the spots posterior to fzhe ﬂ}-st median nervule run into o
single spot undivided by the crossing veins,

The male of I exferna is nearest to the same sex of F. eson, de
Nicéville; T have pointed out above how they differ. The female of
B. extorna is nearvest to B. goodrichi, Distant, from Perak, from which
it may be known by the spots of the discal series of the forewing on the

S
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uppemii‘le beirg three times as large, greatly reducing s};reby the pale
area between these spots and the submarginal band ; on the hindwing
above ‘there are two spots less than in E, goodricki: the suamanginal
lunulated black band is also much broader than in that-species.

Described from a single pair of specimens in the collection of Herr
Georg Semper, 3 !

13. EvrraniA (Dophla) EURUS, n. sp., Plate If, Figs. 8,"& ; 4, 9,

Hapirar: N.-E. Sumatra. '

Exeanse: &, 2:7; @73:3inches.

DescrietioN : Mave, Urpersipe, both wings shining fuscous, paler
externally. Forewing with a discal macular very pale green band
consisting of seven spofs, the uppermost spot of all out of line, placed
neaver the base of the wing than those which follow it; the three
uppermost spots small and linear, the fourtn spot larger, rounded, the
fifth spot larger than the fourth, also rounded, the sixth spot the largest
of all, outwardly strongly cleft, the seventh.spot on the inner margin
small and quadrate ; the usual subapical pale green dot in the subeostal
interspace ; an indistinet increasing submarginal macular black fascia.
Hindwing avith a conjoined macular discal very pale green band con-
sisting of oight spots, the three mppermost spots, however, are white,
the inner edge of the fascia straight and even, the outer edge saw-like, as
ench spot is produced into a point; a submarginal lanular black fascia,
each lunule of which the fascia is composed bearing ontwardly a whitish
spot, the three uppermost of these increasingly prominent. Uxpersioe,
both wings greenish-ochreous, washed with violet; the diseal macular

band much as on the upperside; the submarginal faseia reduced to
small linear black spots between the weins. Forewing with a black

ring-spot in the middle, and a double lunular spot closing the discoidal
cell, both filled in with crimson. Hindwing with a black dot in the
middle and a double black line closing the cell, the lattor faintly tinged
with erimson in ‘the middle. Feware. Urrersiog, both sings shining
brownish-ochreous, the disc powdered with pale violet-white which
merges again into the dark outer margin, Forewing with the markings
on the underside in the discoidal cell shewing through; the discal
series of spots increased to cight, white, each spot outwardly defined
by a brown line; the three anterior spots linear, large, the fourth and
fifth of equal size, the sixth and seventh in the submedian interspace
well separated, the eighth on the inner margin oval ; the subapical spot
much larger than in the male; a submarginal series of six black spots
placed between the veins. Hindwing with the discal macular band as
in the forewing, but consisting of seven spots only, the series ending
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posteriorly in tieﬁrst median interspace ; the uppermost spot on the costa
linear, the second spot the largest of all, the rest decreasingly smaller ;
a4 promineéntt highly zig-zag submarginal black line. Uxspersive, both
wings paler than on the upperside, the markings very gimilar, those in
the discoidal cell as in the male.

The male of this species, is in the rest of the group, except
E. recta, de Nicéville, is bavely distinct from its allies, it is, however,
neavest to F. eion, de Nicéville, from Java, described above. The
female is neavest to F. bellata, Druce, from Borneo, of which latter
I possess a specimen for comparison, from which it differs in the broad
pale violet-powdered discal area, especially marked in the hindwing.
Mr. Hewitson's figure of the female of . bellata, in * Exotic Butter-
flies,’ vol. v, Adolias pl. iv, fig. 14 (1875), where it appears as
. cenespolis, does not quite agree with my specimen, his fignre shewing
a very large powdery-violet area in the forewing extending within the
discal band, this avea being very faint in my example, and confined to
the region beyond the discal band. My female of F. enrus differs,
however, markedly from Hewitson's figure of F. cenespolis, and my
example also from Borneo, in having a broad discal pewdery-violet arvea
to the hindwing on the upperside. S -

Described from two males and a female example in Dr. Martin’s,
and two males in my own collection, all from N.-E. Sumatra.

The four last butterflies described above belong to a small but well-
marked group of the large genus Futhalia, and appear to come into the
subgenus Dophla, Moore, of which . evelina, Stoll, is the type. All
the species of Dophla, as I understand the subgenus, are remarkable in
having on the underside of both wings a black ring-spot in the dis-
coidal cell, and a pair of black lines on either side of the disco-oe.allulm'
nervules centred with crimson. The ring-spot is absent however in two
species, . eson, de Nicéville, and F. gupta, de Nicéville, in the _luud-
wing only. ,In the F. evelina group there are somefimes other erimson
markings in the hindwing anterior to the discoidal cell. Tn all the
species of Dophla the discoidal cell is closed in hoth wings by a very
slender almost aborted veinlet, and the subcostal nervales of the fore-
wing never anastomose. The outline of the wings is distinctive, the
outer margin being highly emarginate in the forewing, giving that
wing a more or less falcate appearance. The cilia are very ghort, and
the butterflies give one the idea of having been neatly trimmed round the
edges with n pair of scissors. To facilitate reference to the subgronp to
which the four species above dascribed belong, I give @ key to the
known species. The males of several of them are so closely allied that

-
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they afe almost indistingmishable, the one from the ofher; bnt the
fomales are in all cases abundantly distinct, so I have based the key

mainly-on that sex. L
Key to certain species® of, the s-tbqanus Dophla allied to . te’atn, Doubleday and
Hewitson.
A. Male and female, upperside, forewing witk the discal macular band
{ straight.

. (1) E. (Dbphla) nxcu Khasia Hills; Burmn Gopmg, Perak, Mu.ay Peninsula
l‘ (coll. Semper).
B, Male.and female, npperside, forewing with the discal macnlar band curved,
| the anterior spof out of line, placed nearer the base of the wing than the rest.
& a. Female, upperside, mth the discal macnlar band extending from the
costa of the forowmg to the abdominal margin of the hindwing.
al, Female, upperside, both wings with a prominent white fascia
1 exterior to the diseal macular band.
(2) E. (Dophla) E10N, Jova,
bl, Female, upperside, both wings with no prominent white fascia
exterior to the discal macular band.
a3, Female, uppergide, forewing, the two anterior spots of the
discal macular band small, smaller than the third spot.
L% Female, upperside, both wings with the subnmrgmnl black
} —) fascia highly lunulated.s
! (3.) E. (Dophla) TEUTA, Assam ; Arracan Hills; [Java, Moore ; Borneo, Druce].
: b3, Female, upperside, both wings with the submarginal black
fascin composed of quadrate spots, forming a broad
fascia with straight edges.
(4.) E. (Dophla) pimatica, Luzon, Mindoro, Camignin de Mindanao, Nord-
Mindanao, Philippine Isles.
] b3 Female, upperside, forewing, the two anterior spots of the
discal macular band very large, larger than the third spot.
(5.) E. (Dophla) TEvTOIDES, South Andamnn Islos.

b. Female, upperside, with the discal macular band extending from the
| costa of the forewing fo the submedian nervure of the hindwing.
(6.) BE. (Dophla) usoN, Palawan, Philippine Isles,
c. Female, upperside, with the discal macular band extending from the
costa of the forewing to the third median nervule of the hindwing.
a!, Temale, upperside, forewing with a prominent violet-white fascia
between the discal and submarginal bands, extending from the
inner margin to the lower discoidal nervule; the discal spois
very large. P
(7)) E. (Dophla) uxTraxa, Nias Island.
bl, Female, upperside, forewing with no prominent violet-white fascia
between the discal and submarginal bands ; the discal spots small,
( (8.) E. (Dophla) Goovricxni, Perak.*

# Mr. Distant first desoribed thia species from Perak in the Malay Peninsula
as Euthalia goodrichi, but subsequently sank that name in his ' Rhopalocera
Malayans,’ p. 436, n, 17, a8 a synonym of E, bellata, Druce, equals Adolias cenespolie,

J,om 3
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~d. Female, uppegside, with the discal macular band extending from the
costa of the forewing to the first medion nervule of the hindwing.
2 al, Hindwing with o prominent powdery-violet fascin betyeen the
: <tiscal macular band ard the lTunulated submarginal line.
(9.) ®. (Dophla) BURUS, N.-B. Sumatea, s
bl, Hindwing with no prominent powdery-violet fascia between the
digeal macular band and the lunulated submarginal line.
(10.) B. (Dophia) BELNATA, Bogneo.
- e, remale, upperside, hindwing with no discal macular band ; the spots of
the forewing small, >
(11.) B, (Dophla) avrra, Burma, Plate II, Fig. 5, 9.

14. CyYRESTIS THERESE, n. sp., Plate V, Fig. 8, &.
Haprrar : Selesseh, N.-E. Sumatra; Borneo.
Exeaxse: ¢, 1'9 inches.

Descriprion : Mae. ,UrpersioE, both wings vich fulvons. Forzwing
with the following black markings :—A short straight line at the extreme

base of the wing; a second line oblique but straight, from the costa

to the submedian nervure; a third line straight from the subcostal
nervure fo the inner margin; a fourth line much bowed outwardly,
confined to the discoidal eell ; a fifth line short, straight, also confined
to the cell immediately within the disco-cellular nervules, and touching
the fourth ; a sixth line also straight, a little beyond those veins, com-
mencing on the subcostal nervure, and ending close to the base of the
second median nervule; a seventh line angled, commencing at the costa
and ending on the inner margin, the angulation being at the point where
it crosses the second median nervule, the angle directed outwards ; an
cighth line broad, almost straight, slightly outwardly curved only,
reaching from the costa to the inner margin; a ninth line narrower
than the eighth, slightly sinnous, posteriorly zig-zaged, of a deep black
colour, from tho costa to the inner margin; a tenth line stmighfi, ex-
tending from the costa to the first median neryunle, with two prominent
small round black spots in continuation in the snbmedian interspace;
an olovunth line very narrow and straight, from the costa to the first
median nervule; a twelfth line broad, paler, of similar position to
the eleventh ; a thirteenth line narrow, deep black, close to the outer

Hewitson, both the latter described from Borneo. As in the female of F. good-
richi_the discal band of the hindwing on the upperside ends at the third median
nervale, while in E. bellata it ends at the first, and in the latter all the spots of t.ho
hindwing are much larger, besides other minor differences, I think the two species
may Le kept distinct, and the name K. goodrichi revived, I possess one fffﬂlﬂ}c
of the Bornean species, and have access to three puirg of the Perak species in
Semper's, Adamsg’, and my own collection, p
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mar gm the outer margin itself narrowly fuscous. Hindwing with an
indistinct sub-basal black line ; a second line from the costa losmg itself
in the abdomiuval region; the tlnrd and fourth lines exceedingly fine, on
either side of the disce-cellular nervules ; the fifth linc from the costa
ending in the abdominal region ; * - smth line answering to tlie eighth
line in the forewing, and like it fuscofis, not deep black, extends from
the costa, and runs into the ninth line in the first:-median interspace ; the
seventh line narrow, jet-black, from the costa to the first median nervule 3
the eighth line, composed of six detached portions, commences posterior
to the first subcostal nervule and ends at the first median nervule ; the
ninth line extremely narrow and deep black, from the costa to ‘the first
median nervule; the tenth fine broad, rather diffused, fuscous, sub-
marginal ; the eleventh'line fine, deep black, following the margin;
the outer margin itself narrowly fuscons: the usmal large rounded
cluntp of confused bluish and black markinge at the anal angle anterior
to the large anal lobe; a small round black spot encireled with whitish
anterior to this clnmp, placed just within the second angle made by the
abdominal margin ; the anal lobe rich fulvous centred with & black spot.
Uxpersioe, both wings much paler than on the upperside ; the markings
very sxmllgr but usually paler. Forewing with & quadrate whitish
patch on the inner margin between the eighth and ninth lines. Hind-

wing, anal lobe with the central black spot much larger than on the

upperside.

C. theresee is an abundantly distinct species, and comes into the group
containing €. thyonneus, Cramer, which I possess from Celebes ; C. tabula,
de Nicéville, from Great Nicobar Island; and O. lutea, Zinken-Sommer,
which is common in Java. In size it agrees with C. lufea. In the
coloration of the ground of the upperside it is neavest to C. tabula, but
is rather lighter, it is much darker than C. lufea, lighter than C. thyon-
neus. The tail to the hindwing is less than balf as long as in either of
the above-mentioned species. In markings it agrees best with C. thyon-
neus, but differs in many details, as, for instance, the seventh and ninth
lines on the hindwing in that species are dark metallic steel-blue, in
U, theresm they are black without any metallic lustre,

Described from an unique specimen in Dr. L. Martin’s collection,
taken in the virgin forest of Seclesseh, on the 21st May, 1893 ; also from
another example from Borneo given to me by Dr. Martin, At his sug-
gestion I name the species after H. R. H. the Princess Therese of
Bavaria, daughter of the Prince Regent, who is a student and lover of
Natural History. .
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- y "Family LEMONIIDE.

Subfamily Nemzosiyz,
15. LAXITA' LAOUOOY, n. sp., Plate II, Fig..6, 9.
Haprrar : Malay Peninsula, |
Expanse: 2, 1'65 pnd 180 inches,
Descrierion : Feyare. Urpension, forewing with the apical two-

thirds of the surface orimson ; the costa and outer margin very narrowly,
the discoidal cell not quite to its end; a small spot in the second

median, and & much larger space in the first median, and almost the
whole of the submedian interspace, fuscous. Hindwing, shining fus--

cous, almost bronzy in some lights; the vein3 slightly touched with
crimson; an indistinet marginal crimson line, UNDERSIDE, Loth wings
marked as in L. damajanti- Felder. ’
Very near to L. damajanti, Felder, of which I possess six males
and seven females from Perak, and five males and two females from
N.-E. Sumatra; differing on the upperside in the erimson coloration
being practically confined to the apical two-thirds of the forewing instead
of occupying almost the entire surface of both wings.  »
: Described from two examples from Perak, and one from Rawan in
Selangor, both in the Malay Peninsula.

16. LAXITA LOLA, 1. 8p., Plate II, Figs. 9, & ; 7, 2.

Harirar: S.-E. Borneo.

Espaxse: &, 20and 22; ¢, 21 inches.

Descripion : Mats. UPPERSIDE, forewing with the costa as far as
the subcostal nervure and the outer margin narrowly, fuscous; the
apical two-thirds of the wing crimson; the disco-cellular nervules
marked by a fuscous line; the posterior half of the discoidnl-?ell, 'thrcc
streaks beyond the cell in the two discoidal and upper median mt?r-
spaces, & larger space in the lower median interspace, and the entire
arei hetween the first median nervule and the inner margin, fuscous,
Hindwing with that portion of the costal area covered by the bowed-
out inner margin of the forewing pale shining fuscous, bearing the
usual oval ochreous flour-like © male-mark,” the rest of the wing
fuscous ; the outer margin bearing an indistinet crimson line, U.xr?xu-
stos, both wings differ from L. damajanti, Felder, in all the bmlh.ant
metallic blue markings being much reduced in size, the gnbmarginal
series in L. lola, in the forewing, has almost entirely disappeared,
the crimson avea at the apex appearing thus to be of considerably
greater extent; otherwise as in that species, FEMALE. UPrERSIDE,

’
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b forewin;j with the crimson area of the same extent as in the male, but
of a paler shade, bearing on the disc from the third median nervule in-
creasicy to the costa a pale buff fascia. Hindwing paler thon in the
male, the veins streaked more or less with crimson. UXNDERSIDE, both

- wings coloured and marked much as in the male, but the' crimson
p ground-colour paler. y

The male of L. lola may at once be known from the same sex of
L. damajanti by the presence of the fuscous areas on the upperside of
both wings, the latter being “rmbris, supra immaculatis; " the female
may be known from that sex of L. laocoon, mihi, by the pale buff fascia
= .. on the upperside of the forewing.
Described from two males and one female in my collection.

17. Laxmma Lycnsxi, n. sp., Plate II, Fig, 10, &.

Abisara telesia, Distant (nec Hewitson), Rhop. Malay., p. 449, n. 8, pl x,
figs. 2, male; 3, female (1886); Tawnila telesia, Standinger, Ex. Schmett., p. 289, pl
Ixxxvii, male (1887). i

| Hapirat : Malay Penffisula; N.-E. Sumatra.

. Exeayse: &, 1'75 to 1:90; 2, 1'80 to 1:90 inches.

e P Descrpprioy : Maue. Uppersipr, both wings fuscous. Forewing with
the apex broadly, decreasing to the anal angle where it ends in a
point, crimson, crossed by the black veins; an oval milky-white spot
placed obliquely outwards across the middle of the submedian inter-
space, anteriorly extending slightly into the first median interspace.
Hindwing with the costa at the base as nsual broadly pale or whitish,
bearing an oval flour-like ochreous “ male-mark ;" the apex narrowly
crimson. UNDERSIDE, jforewing differs from the same sex of true
L. telesia, Hewitson, from Borneo, in having the chrome-yellow (Heywitson
calls it “rufous”) apical area much reduced or obsolete; the two
submarginal chrome-yellow lunules in the median interspaces in L. felesia
replaced by metallic blue lunules; and in having the discal series of
metallic blue spots increased from two to five or six, there being three or
four extra ones in the discoidal and subcostal interspaces. indwing
does not differ from that of L. telesia. Femare. Urpersivg, both wings
as in L, telesia. UNDERSIDE, both wings as in L. telesia.

The male of L. lyclene may at once be known by the crimson apical
area on the upperside of the forewing being much larger than in L. telesia,
and as regards the hindwing in having the apex touched with crimson.

7 The females of the two species appear to be quite indistinguishable.

Described from one male from Rawan in Selangore, and threc
males and two females from Perak, both in the Malay Peninsula, and
numerous specimens from No-E. Sumatra. True L, felusia occurs in
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Borneo, the type being from Sarawak, and in my collection are three
males and a female from S.-E, Borneo. M. Distant records L. telesia
from Sumsatra, but this species is probably the one meant. §

18. LaxIiTA m’x'czsns, n. sp., Plate IT, Fig. 8, d.

Haspitar; Malay Peninsula. -

Expasse: d, 1'7 irches. e

Descriprion : MaLe, Upeersipe, both wings and cilia fuscons, Fore-
wing with a band of crimson on the ®uter margin, wide on the costa,
fining away to nothing at the anal angle; a broad oblique discal bluish-

white band, commencing anteriorly just anterior to the lower discoidal..

nervule, ending' just before the anal angle on the submedian nervure,
notched inwardly at the origin of the second médian nervule, anteriorly
inwardly bounded by the disco-cellular nervules. Hindwing with the
usual shining pale fuscous costal area bearing the  male-mark” of the
genus. UNDERSIDE, forewing differs from L. orphna, Boisduval, in having
numerous metallic blue markings on the gisc, in the present species
there are . two such spots placed ontwardly against the two inner black
spots in the median interspaces, and three snch spots nlaced outwardly
against the three black spots beyond the outer end of' the cell, with
a series of five others beyond extending across the disc; in L. orphna
all these blue spots arve lacking. Hindwing as in L. orphna,®

This species is not included in Mr. Distant’s ™ Rhopalocera Mala-
yana.,” On the upperside it differs from two male specimens of
L. orphna in my collection from S.-E. Borneo in its smaller size, brighter
crimson onter border to the forewing ou the upperside, and narrower
diseal bluish-white band, which latter in L. orplna is not inwardly
notehed below the cell.

Described from a single specimen in my collection from Perak.

»

There is one species of Lazita which I am still unable to identify.
This is the butterfly figured by Hewitson in © The Genera of Diurnal
Lipidoptera,” vol. ii, p. 422, n. 7, pl. Ixix, figs. 7, male; 6, female (1851),
as * Fwmests orphna, Boisduval,” but re-named * Taxila” tanita, by Hewit-
son, in his “Exotic Butterflies,” vol. ii, Tawila pl i, text (1861).
M. Distant in his * Rhopalocera Malayana,” p. 192, n. 5, pl. xviii,
fig, 14, Jfemale (1883), describes and figures an “ Abisara” tanita. This

female specimen does not at all agree with Hewitson's figure of the

* The differences pointed out above on the underside of the forewing will be
at once observed by comparing the original figure of L. orphna in Boisduval's

 Species Géndrl,” vol. i, pl. xxi, 6ig. 4, female (1836), with my figure of L. lyncestis.
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£ female? It appears to me probable that Hewitson's, male figure and
? Distant’s female figure refer to one species, which might stand as
L. tans‘a, the locality for which, as given in “ The Genera,’, p, 422, n. 7,

' | i5 “Borneo ; India,” bytrequires to b’e verified. I have'seen no specimens
. agreeing with these two figures, Hewitson’s n. 7, male, and Distant’s
p Jemale ; the species if distinet is vewy near to L. damajanti, Felder,
The species represented in Hewitson's fig. n. 6, female, should, it appears

f‘ to me, if re-discovered, be named. It is apparently nearest'to L. telesia,
*Hewitson, but has the chrome-yellow aren at the apex of the forewing

on the npperside much larger than in that species. Mr. Distant has

ey, further complicated matters by describing Hewitson’s female figure n. 6
as a male. The howed-out infler margin of the forewing in the males of

the genus Lawita will abonce distingnish them from the females, which
have the inner margin straight. The species which Dr. Staundinger
ficuses as “ Taxila" tanita, Hewitson, in his * Exotische Schmetter-
linge,” p. 239, pl, Ixxxvii, male (1887 ), appears not to differ from what

I identify as L. damajanti. f

| Family LYCANIDE, v
) : :

19. GErYDUS GIGANTES, n. sp., Plate V, Figs. 1, & ; 13, 9.
] HADITAT : Penang ; Battak Mountains, N.-E, Sumatra,

Exeaxse: &, 2:0; @, 1'8 to 2°1 inches.

DescriprioN: Mace. Uppersipg, both wings pure chalk}-white.
Forewing with the basal third of the costa reaching to the subcostal
ervare dusky ; the costa beyond this, the apex and the outer margin
broadly black, the inner edge of this large black area very irregular,
it just enters the anterior outer angle of the discoidal cell, is pointed
inwardly on the second median nervule, closely approaches the outer
margin (exactly as in typical Terias hecabe, Linnmus) in the first
median and snbmedian interspaces, the black area is wider again from
the submedian fold to the inner margin; a small portion of the base of
the third median nervule prominently swollen, this being a chatacteristic
secondary sexual character in this genus. Hindwing with the costg
outwardly broadly black. Cilia of both wings fuscons. UNbpErsine,
Jorewing black, the disc crossed by a pure white oblique macular band
formed of four portions; two small and obscure ring-spots in the cell,
one on the costa abont two-thirds from the base of the wing ; the apex
and outer margin decreasingly pale ferruginous, the inner edge of this
aren bearing anteriorly a series of four whitish ring-spots; a . sub-
marginal series of black dots between the veins; @ rather large oblong
| dark spot placed obliquely at the anal angle. Hindwing pale ferrugi-
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nous; bearing regularly over the surface darker red spots arranged
much as in typical species of the genns drhopala, Boisduval, these spots
are disposed thus:—A small round one at the extreme base of the
wing; followed by a.series of tlnree"singler spots: then another series
of three, ‘but these spots are double; then four conjoined spots at the
extremity of the cell ; then a discal curved band extending across the
wing from the costa te the abdominal margin, broken only by the
first subcostal nervule; some obscure spots on the outer margin.
Femare. Uepersior, both wings marked almost exactly as in the males
USDERSIDE, forewing differs from the male in having the discal macular
band more extensive and run together into a single undivided band, .
anteriorly bounded by the subcostal nervure, “posteriorly by the inner
margin, along which it extends to the base<of the wing. Hindwing
with the macular markings less conspicuons than in the male; the
inner edge of the discal sevies of spots bears on the posterior half of
its length a series of black spots often found in the species of this genns.

@. gigantes is not only the largest known, but is the most conspicu-
ously-marked species in the genus, and has no near ally. Were the
ground-colour of the npperside yellow, instead of pure white, it wonld
almost exactly resemble T'erias hecabe. P

T have described the species from a male and two females in Dr.
Martin's and my collection, taken in the Battak Mountains of NE.
Sumatra, in August and November, and another pair in Mr, A. R.
Adams’ collection taken at Penang.

* 90, GERYDUS GETULUS, 1. sp., Plate V, Fig. 12, ¢.
Haprrar: Battak Mountains, N.-E, Samatra.
Exraxse: 9, 1'3 and 1'5 inches,

Discriprion: Fesaps., UPPERSIDE, forawing pure white; the costa
basally, and the base of the wing, dusky; the apex very broadly black,
as is also the outer margin at the anal angle, but much more narrowly so.
Hindwing with the disc only white, the rest of the wing dusky ; the
disco-cellalar nervules marked by a prominent blackish line. UXDERSIDE,
forewing with the dise white, the rest of the wing pale slate-colonr ; three
increasing dark spots outlined outwardly with white in the discoidal
a dark spot posterior to the middle one of thesé in the submedian
three ring-spots on the costa; a ghort subapical macunlar
band ending posteriorly in 8 separated ronnd spot in the second median
interspace ; an oblique prominent spot at the anal angle; & gnbmar-
ginal series of black dots between the veins, Hindwing, pale slate-
colonr, with the macular markings as nsual in the genus.

Nearest apparently to @, =inckenit, Felder, from Java,

cell,
interspace ;

of which
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Ihave'n good sevies, but it may at once be known from that species
on the upperside by the hindwing being white on the disc with a pro-
minents dark disco-cellular line, @. zinckenii being dpsky $heoughont ;
on the underside the ground-colour jg & pale slate-colous, in @, zinckeniy
it is pale ferruginous. ‘

Described from two specimens, ene in Dr, Martin's and one in my
collection, taken in tlie Battak Mounntains in October, 1892, -

« 21, Gerypus GALLUS, 1. 8p., Plate V, Fig. 11, 9.

Haprrat: Battak Mountains, N..E, Sumatra.

Expraxse: 9,15 inghes. p

Descrierion : Fesave. Urrersiog, both wings fuscous. Forewing
with the apical area darKer than the basal ; crossed by an oblique discal
white band with highly irregular edges, uot quite reaching the costa
or the outer margin above the anal angle, ending posteriorly on the
submedian fold. Cilia fuscous. Hindwing immaculate. Cilia ante-
riorly white, becoming fuscous towards th- anal angle. UNDERSIDE,
both wings highly variegated, being coloured black, white, pale.ochreons,
and ferruginous. «Forewing with the ground-colonr black; the discal
white band as" above but broader, its edges even, reaching the outer
margin at the anal angle; a pale ochreous patch at the apex, below
which the ground-colour is ferrnginous ; three white ring-spots on the
costa ; two similar ones in the discoidal cell; a prominent black spot at
the anal angle; a submarginal macular black line. Hindwing with the
anterior half pale ochreous, the posterior fuscous mottled with ochreous ;
the macular markings as usnal, though somewhat indistinct.

This may be a highly variegated form of (. symethus, Cramer, n
common species in N.-E. Sumatra, but it differs greatly from any
specimen of that species in my large suite of examples from the Malay
Peninsula, Sumatra, Borneo, and Java, from all of which G. gallus
differs in the white band on the upperside of the forewing being half
as wide, the hindwing concolorous thronghout, and by othe highly
variegated markings of the underside,

Described from a single example in Dr. L. Martin’s collection.

As the genus Gerydus, Boisduval, has vastly increased in numbers
in recent years, it may perhaps be useful to add a list of the described
species, as far as I know them. Many species described in this genus
do not belong to it at all, and have ' +en excluded. The flattened legs
of all the species is an unique character by which they may be instantly
known, The listis headed by the largest, most beautiful, and most
aberrant species.

J.m 4
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(1) Gervous craaxTes, de Nicéville, Penang, N.-E. Sumatra
(de Nicéville).

- (2)+ Cervpos syyeravs, Cramer, East Indies (Cramer), Modlmein,
Penang, Malaccy, Porak, Johore, Sumatra, Nias Island, Java, Borneo,
Pulo Lant, Palawan, Luzon, Mindanao, Jolo Islands, S.-W. Celebes,
Amboina, Sumba, Sambawa, Cerdm, Goram, Flores, New Guinea.

Mr, Doherty considers that the @. pandn, Horsfleld, described from
Java, which is generally given as a synonym of this species, may be
distinct. I am unable, however, to find any character by which the two
species can be separated.

(3) Gerypus peTRORIUS, Distant, N. Borneo ( Distant).

(4) Gerypus Tr0S, Doherty, Sumba, Sambawa (Dokerty).

(5) Gerypus carLus, de Nicéville, N.-E."Sumatra (de Nicéville).

(6) Geryous Breasir, Distant, Malacea (Distant), Burma, Perak,
Sumatra, Nias Island, Pulo Laut, 3

(7) GErypUS Goraka, de Nicéville, Perak (de Nicéville), Johore,
Singapore, North Borneo. -

This species is placed by Mr. H. J. Elwes and Mr. W. Doherty as a
synonym of @. biggsi7, which is probably correct. ‘ :

(8) Gerypus pRUCE!, Semper, Bohol in the Philippine Islands
(Semper ).

(9) Gerypus zixckexy, Felder, Java (Felder).

(10) Gervpus axTULUS, de Nicéville, N.-E. Sumatra (de Nicéville).

(11) Gervpus caNexsis, Felder, Hongkong (Felder).

(12) GERYDUS CHINENSIS, var. CERAMENSIS, Ribbe, Celebes, Amboina,
Saigun, Baru, Borneo (Ribbe).

(13) Gervpus 1RRORATUS, Druce, Siam (Druce), Luzon, Palawan.

(14) GERYDUS IRRORATUS, var, AssAMENsiS, Doherty, Naga Hilla
(Doherty), Perak, Pulo Laut.

(15) Geryous prinieeus, Standinger, Palawan ( Staudinger).

This species ia placed by Herr Georg Semper a8 o Synonym of
@. irroratus, Druce.

(16). Ggrypus poi1spuvALs, Moore, Java (Moore), Sikkim, Assam,
Chittagong Hill Tracts, Burma, Shan States, Singapore, Saigon, Am-
boina, Batjan, Burn, Ceram, Ké Islands.

(17) GERYDUS BOISDUVALL, var. ACRAGAS, Doherty, Sumba, Sam-
bawa (Dokerty).

(18) GERYDUS LEARCHUS, Felder, Luzon, China (Felder).

(19) Gerypus sryeiaxus, Butler, Ternate (Butler).

(20) Gervous ustaxtos, Felder, Luzon (Felder), Cebd, Samar,
Bohol, Camotes, Panaon, Camiguin de Mindanao, Mindanso.

(21) Gervyous crotoN, Doherty, Burma (Doherty), East Pegu.
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. (2) Gervous yaxmius, Holland; Celebes (( Hollagd).
(23) Gerypus axcox, Doherty, Tavoy (Doherty).
(2¢) Gerypus merAcLEION, Doherty, Perak (Dolerty). ,
*  (25)? GeryDus PLAUTUS, Fabricius, the Indxes.(F'cd;rwuw)
P (26) ? GerYDUS LEOS, Guérin, Bonru (Guérin).
22. PARAGERYDUS PORTUNUS, n. sp., Plate Vj Flg lL d'
Hasrrar: Java. 2
Expraxse: &, I'5.and 16 inches.
DescrierioNy : Marne. Urpersivg, botk wings dull hair-brown. Fore-
wing with the usnal ochreons lines on the costa and pale area on either
side of the swollen third median nervule. UNDERSIDE, both wings pale
ochreoug, profusely and evenly sprinkled thloughont with minute ferru-
ginous spots. Forewing with the inner margin somewhat paler and free
of markings, thongh bcauug two or three strife larger than the others
towards the base of the wing.
# This species appears to be nearest to I® taras, Doherty, which has
the apex of the forewing on the underside *“rufous-brows,” while
g P. portunus has the whole of the underside of that colour, the ground-
colour of P. faras is white, of P. portunus pale ochreous. Of P. faras
I bave captured both sexes in the Meplé Valley, middle Tenasscmm,
in October.
Mr. Doherty, who takes particular interest in this group of the
Lycomide, has recorded his feelings of doubt as to whether the genus
' Paragerydus can be maintained as distinct from the genus Allotinus.® As

-

far as the specimens of both genera contained in my collection ave con-
cerned, I am of opinion that the two genera may well be kept distinct.
The length, and consequently the pomt. of origin, of the third subcostal
nervule of the forewing, certainly varies greatly, but in all my examples
of Paragerydus the upper discoidal nervule originates from the subcostal
nervure well beyond the apex of the discoidal cell; while in all my
examples of Allofinus it originates at the apex, which festuye consti-
tutes a well-marked differeace, and can be instantly detected by the
application of a little benzine to the wing to make it transparent.

P. portunus is described from two specimens sent me by Mx' H
Frubstorfer.

23. PARAGERYDUS PYXUS, 1. sp., Plate V, Fig. 2, .
HapiTaT : Borneo.

Expaxse: ¢, I'4 inches.
Descrierioy : Mave. Urpersive, boih wings rufous-ln own Forewing
" Journ, A. 8, B, vol. Iviii, pt. 2, p. 437 (1850),
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with the lines en the costa and “male-mark” as usual. UNDERSIDE,
bolk wings pale rufous, profusely and evenly sprinked with dots and
spots of & deeper rufous colour; a marginal series of very smafl black
spots, one in each inderspace. . o®
*Closely allied to P. portunus, mihi, from Java, but differs on the
upperside in being rufons-brows, instead of dull Lair-brown, and on
the underside in having the ground.colour pale rufous instead of pale
ochreous, and in the presence of the marginal black dots.

Described from a siongle example received from the late Mr, W
Davison.

24, LoGANIA LUCA, n. sp, Plate II Fig. 13, 9.

Hapitat: Perak, Malay Peninsula; N.-E? Sumatra,

ExrANsg: @, 10 inch,

Desceerion : Fexavet  Urpsrsior, forewing with the basal half
milky-white, the outer half fascous, the costa and base dusky, the ex-
treme costa dotted: with white on the basal half. Hindwing fuscous,
the disc obscurely purplish-white. Uxspgrsipe, both wings with the
ground-colour probably white, but the surface is sc thickly irvorated
with brownish-ochreous that the ground-colour appears only as minute
white dots profusely and evenly scattered over the surface mixed with
a few black scales. Iorewing with an obscure darker spot towards
the end of the discoidal cell, and a similar discal band. Hindwing with
some very obscure dark spots towards the base, an oblong one at the end
of the cell, and a curved discal band erossing the wing from the costa to
the abdominal margin.

Probably neavest to L. marmorata, Moore, the two original speci-
mens of which, in very poor condition (probably both females, one cer-
tainly is that sex, the body of the other is lost, but the shape of the
wings is certainly feminine), are before me. L. luca differs fl'om them
in having the outer margin of both wings more even, not distmctl.y scal-
lopped, and the ground-colour of the underside is far vedder, with the
irrorations much more dense; this latter, however, is a variable fca.hfre
in L. marmorata, as shewn in Mr. Moore's and my figures of the species
taken from different specimens, T luca may be still neaver to L. obscura,
Distant, but the short original description of the latter does not in
several particulars fit my specimens ; Semper's and Staudinger's figures
of the species agree very well with my specimens on the upperside, but
neither of them agree on the underside, ¢

I took two fresh specimens of this specics in the high fovest at Namoe
Oekor, in October, 1893. They were flying amongst and settling on the
low bushes growing under the high trees. 1 also possess Lwo other
females from Perak.
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A; far as Iam aware, the genus Loganid contafns the following
species. I include in it the two species, L. marmorata, Moore, and
L. sriuts, Distant, which constitute, Mr. Doherty's gepus Maars, as he
himself doubted subsequently the. validity of the genus®* I have
~rranged the species chronologically.

(1) ? LogaNia recixs, Druce, Bdrneo (Druce). This species may
be an Allotinus. To judge from the figure, tMe type specimen must
have been a male, as the body is very long. Mr. Druce does not say
‘hat sex he described.

(2) Locaxia yaravica, Distant, Sungei Ujong, in the Malajr Pen-

== insula (Distant) ; S.-E, Borngo; Pulo Lauat; Sibulan, S.-E, Mindanao,

oue of the Philippine Isles.

(3) ? Locaxia ramosivs, Khiel, Nias Island (Khiel). This species
may also be an Allotinus. The specimen figured scems to be a male, as
it hay a very long body. .

(4) Locaxia MarMORATA, Moore, Elphinstone Island in the Mergai
Archipelago (Moore); Moné in the Shaa States; Perak; N.-E.
Sumatra ; Pulo Laut. 5

(5) Locaniy sriwa, Distant, Malacca (Distant) ; Perak ; Palo Laut.

(6) T0GANIA OBSCURA, Distant, Northern Borneo (Distant) ;
Palawan, Cebti, and East Mindanao, in the Philippine Isles.

(7) Locasia vistaxty, Semper, Cebéi, S.-E. Mindanao, Philippine
Isles (Semper).

(8) LocaNia pistanti, Staudinger, Palawan (Staudinger). Herr
Scemper places this species as a synonym of L. obscura,

(9) LoGaNia Massauia, Doherty, Margherita, in Upper Assam
(Doherty).

(10) Lossxia rues, de Nicéville, N.-E. Sumatra (de Nicéville).

25. SIMISKINA SOLYMA, n. 8p., Plate IV, Fig. 10, ¢,
Hasirar: Gapis, near Taiping, Perak, Malay Peninsula.
Expayse: 9, 1'6 inches, .

Descrrerioy : Femave. Urpersioe, bolh wings fuscous. Forewing
with a large oval discal white patch, which, in some lights, is entirely
suffused with beautiful rich iridescent emerald-green, and in all lights
is more or less bordered by this colour; the patch commences be-
yond the discoidal cell just anterior to the third median neryule, and
reaches the inner margin, its posterior portion, however, is much dif.
fused; just beyond the patch are two rounded emerald-green spots
divided by the second median nervule, Hindwing with a rathey large

=¥ Journ. A, 8. B, vol. Ivili, pt, 2, pp, 415, 436 (1880) ; vol. Ix, pf, 2, p. 20 (1801),
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emerald-green gvot insthe second median interspace; three lunulated
emerald-green lines beyond in the two median and submedian inter-
spaces ; a-marginal emerald-green thread, broken where it is crossed by
the veins, obsolete towards the apex of the wing; the costa of the
wing broadly pale ochreous. UNDERSIDE, both wings with the basal
third chocolate-colour, the outer two-thirds ochreons. Forewing with
the base of the innercmargin ochreous; a broad discal wedge-shaped
chocolate-coloured band with its base on the costa, its apex on
the submedian nervure; its outer edge closely followed by a nar-
row chocolate line; the outer margin broadly chocolate. Iindwing

with a macular, short, but rather broad, chocolate line on the middle, .

of the dise; followed by five large chocolate spots divided only by the
veins, the middle one the largest, the one on‘either side of it smaller,
the two outermost spots the smallest ; these five spots are followed by
a macular band extending right across the wing of somewhat diffused
chocolate spots ; these again are closely followed by a narrow choco-
late line; the margin bears a series of lunular spots between the
veins, of which the one in the second median interspace is the largest
and black, the rest are black and chocolate; a fine anteciliary inner
white and then an outer chocolate thread. ‘

This speeies is-quite unique, theré is nothing remotely resembling
it in the genera Poritia or Simiskina.. The white patch on the
upperside of the forewing at once reminds one of Lazita telesia, Hew-
itson, which has a similar patch in the male.

The type and only known specimen of this species is deposited in
the collection of Mr. A. R. Adams of Penang, who caught it himself. I
am much indebted to him for allowing me to describe so beautiful and

interesting a species.

06. PITHECOPS MARLE, n, sp., Plate IV, Figs. 2, &5 9, 2.

Hamtat : N.-E. Sumatra,

Exraxsg: &, '8 of aninch to 12 inches; ¢, 10 inch to 1'1 inches,

Deserprios : Mars, Uppersig, both wings rich deep shining
blue, almost invisible in some lights. Forewing with the apex some-
what widely, the outer margin narrowly and decreasingly black.
Hindwing with the costa broadly, the onter and abdominal margins less
broadly, black., UNDERSIDE, both wings milky-white, aseries of very fine
black dots on the outer margin ; av anteciliary black thread. Forewing
with a very narrow blackish line defining the disco:cellular nervales;
two small black dots on the middle of the costa, often absent; o sub:
marginal decreasing ochreous fascia, which hecomes dusky at the costa ;
tithin which at the anal angle are two fine ochreous lines onc above the

)
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other. .Hindwing with a large round black spst at the apex; a sub-
marginal ochreous line. Feyare. Uprersipg, both wings dead plambeous.
black. ® Forewing with a short sfreak of blue scajes im &he lower
discoidal interspace beygnd the engd of the discotdalecell. .?s'ndwing
anmarked. UNpERsIDE, both wings as in the male. Cilia thronghout

. more prominently marked alternately Black and white than in the male.

A comparison of the figure here given of the male (yvhich, how-

ever, is a very poor one, drawn from a very small specimen, the first

Y received), with that of Pithecops fulgens, Doherty,* from Margherita,

in Upper Assam, of which T possess three males and two females,
«m including the type specipnens, will at once disclose the fact that on the
upperside the male of P. mariw has the blue area of much greater
extent (it is also of a “deeper, more truly blue, shade), and on the
nnderside, that it is far less heavily marked, the two costal dots of the
forewing being often absent, and the apical spot of the hindwing often

smaller.

The discovery of a second blue species of the genus is highly
| interesting. I have described it from several male exampleg received
» from Hofrath Dy L. Martin; one taken by myself at Namoe Oekor in

P October, in, the virgin forest, and three female examples in my own

collection, and one in Dr. Martin’s, after whose amiable wife I have

: great pleasure in naming it. Though this butterfly is so small, the

male immediately attracts attention when flying by the wonderful
refulgence of the coloration of the upperside of the wings,

R — NS

27. CvaxIRIS cRssa, n. sp., Plate IT, Fig, 12, 4.
Haprrat: Nilgiri Hills and Ashamboo Hills, South India.
Exranse: ¢, 1'35 inches.

Descriprio : Mare. UppersioE, both wings shining violet-blue,

Forewing with the costa narrowly, the apex widely, the onter margin
broadly and evenly, black, = Hindwing with the costa widely, the outer
margin narrowly, black; five round black spots placed against the

black border, one each in the discoidal and median, two in the sub.
median interspace. Uspersivr, both wings dead white, all ‘the black
markings unusually large and prominent ; a marginal series of prominent

spots, oval in the forewing, round in the hindwing ; a submarginal promi-

nent line, broader and lunulated in the forewing, narrower and more
highly lunulated in the hindwing ; a very fine anteciliary black thread.
Forewing with a broad prominent comma-shaped mark closing the dis-

' coidal cell ; a discal series of seven spots, the two anterior and two pos-
I *  terior spots in one straight line, the three middle spots out of line,

* Journ, A. 8. B, vol. Iviii, pt. 2, p. 127, pl, x, fig. 6, male (1889),
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shifted ontwardly. Hindwing with three large ronnded spots ncgoss the

base of the wing; a fine line at the end of the cell, a very irregular discal

series of sight spots, of which the one on the costa and the oné’on the
abdominal margin are the most prominent. Ciliaabove dusky white, on ;
the underside the cilia under a magnifying glass appear to be white at - ¢ :
the base tipped with dusky. . ; o)

C. crissa on the upperside agrees best with C. placida, de Nicéville,

from Sikkim, Assam, Burma, the Malay Peninsula, and Java, but the onter

black margin on the forewing is rather broader, and the submar?

ginal black spots on the hindwing ave better separated from the black

margin. On the underside the two species are abundantly distinct, .

the markings in C. erissa being almost throughout deep black, while in

0. placida they are dull fuscéus, they ave also far more prominent and

larger in C. crissa. In the rains form of C. puspa, Horsfield, the
markings on the underside are quite as prominent as in (. ¢rissa, but

they differ somewhat in character; in the hindwing especially the sub-
marginal line is much negrer to the marginal spots in C. puspa than

in O, erissa. C. cyanescens, de Nicéville, from the Nicobar Isles, is

another allied species, but the markings on the underside are different,

being smaller, less prominent, and more or less fuscous. « . w

Described from a single example obtained at Kalar in the Nilgiri

Hills by Lient. E. Stokes Roberts, R. E, on the 17th August, 1892,

another male taken in March, in the Ashamboo Hills of Travancore,
“and received from Mr. Harold S, Ferguson,

98. Everes moorel, Leech, Plate II, Fig. 11, 4.

Lyeana moovei, Leech, Trans, Ent. Soc. Lond., 1889, p. 109, n. 45, pl. vii, fig. 3;
idem, id., Butt, China, Japan, and Corea, p. 310, pl. xxxi, fig. 9, male (1893).

Haprrat: Kinkiang, Chang-yang, Central China (Leeck) ; Khasia
Hills.

The Rev. Walter A. Hamilton has sent nre eight specimens of
this species obtained by his native collectors in the Khasia Hills. It
ocenrs also at Kinkiang and Chang-yang in Central China. The In-
dian specimens are & good deal smaller than the Chinese examples
(23 as against 29 mms.), but do pot differ in coloration and markings,
The species is a trne Everes, as I have ascertained by bleaching the wings
of n specimen, but is a little abnormal, as the hindwing has no trace of
a tail. This, however, in the Lyemnide, cannot be accepted as a feature
of generic or even specific value, as several insfances occur in which ®
the same species is both tailed and tailless. In the genus Fveres not N
only is I, moorei tailless, but the type species, F, argiades, Pallas,
is sometimes without tails, Mr. W, Doherty having obtained tailless
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specimo?:s in tho Naga Hills, and Lient. E. Y. Watson, similar ones in
the North Chin Hills of Upper Burma (Fort White, 7,000 ft., March and
April ; Tiddim, 5,500 ft., April), of which he has sent me, a_consider-
able series. [I7. mooret is nob mentiﬁped in Colonel Swfuhoe's “ List of
the Lepidoptera of the Khasia Hills."* $

29. LAMPIDES LUCIDE, 1. sp., Plate V, Fig. 3, 4.

HasitaT: Battak Mountains, N.-E. Sumatra, * «
» Expanse: &, 1'6 inches.

Descrierion : MaLe. Uppersig, both wings milky-white more or
less glossed with pale blue; all the fuscous bands, the dark costa, and
base of the wing of the underside shinigg through as pale blue bands.
Forewing with the apex beoadly, and the outer border rather broadly
and decreasingly black. Hindwing with a black anteciliary thread,
within which is a series of small indistinct Jinear black lines between
the veins ; cilia white, tipped with black ; tail black, tipped with white.
UNDERSIDE, both wings chalky-white. Forewing with the basal two-thirds
of the costa and the base of the wing sprinkled thickly with plumbeous
scales; a broad straight fuscous band from the dusky costa to the sub-
median neryure covering the disco-cellnlar nervules ; a similar but dis-
located band beyond from the costa to the third median nervule ; between
these two bands is a quadrate spot in the second median interspace; o
third short band from the costa to the lower discoidal nervule ; a fourth
band, submarginal, curved, from the costa to the submedian nervare ; &
fifth marginal narrow band ; a rather broad anteciliary black thread.
Hindwing with the base narrowly thickly sprinkled with plumbeons
scales ; crossed by seven fuscons baunds which are more or less straight till
they approach the abdominal arca when they are all recurved to the ab-
dominal margin, except the second band from the base of the wing,
which ends on the first median nervule and is not recurved; a large
oval black spot near the margin in the first median interspace, bearing
at the corner nearest to the base of the tail & few brilliant metallic green
scales, the spot broadly crowned with rich ferrnginous; & small anal
black spot bearing anteriorly a few metallic green scales, crowned by a
ferruginous line ; an anteciliary fine black thread. Abdomen plombeons
above, the segments marked with a white line, the abdomen below white.

This is a very remarkable specics, and unlike any others The
coloration of the underside is reversed: In the other species of the
genus the ground-colopr is dark and the markings are white, in
T.. lucide the ground-colour is white and the markings are black, The
broad black apex and outer margin of the forewing above, and the

# Trans. EnteSoc, Lond., 1893, p. 207,
Jo 1§
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markings of the underside of hoth wings being reprosented above by
pale blue bands, are also quite unigue characters. On the umpperside
L. lueids remings one of L. aratus, Cramer, as fignred by Heer®P. C. T.
Snellen in Tijdschv voor Ent., veol. xxxiii, p.s271, pl. xi, fig. 1, male

(1890), from Tanah-Djampea Island, near_Celebes, but that species -

has no broad black border to the:forewing.

Described from one specimen obtained by the Battaks in January,
1893, in my collection ; Dr, Martin possesses a single female example,
which I hope hereafter to have an opportunity to figure and describe. "

30. ARHOPALA CONSTANCEE, n. 8p., Plate IV, Fig. 11, ¢,

Haprrar: South Andamgp Tsles. i

Exraxse: ¢, 1'8 inches.

Descrieriox : Femare. Urpersioe, both wings rich shining rather
light blue. Forewing with the costa as far as the subcostal nervure, the
apex very widely, and the outer margin widely, purplish-black. Hind-
wing with the costa and cater margin broadly purplish-black, the abdo-
minal margin pale fuscous; the anal lobe small, purplish-black; tail
rather short, purplish-black tipped with white; c{e purplish-black
throughout. UNDERSIDE, both wings purplish-reddish-brown, the markings
alittle darker only than the ground-colour. Forewing with a small round
dot towards the base of the discoidal cell, a Jarger oval one at its middle,
a large one at its end, with a spot below filling the base of the first
median interspace; the discal band straight, even, formed of six nearly
equal-sized spots, extending from the costa to the first median nervule;
two indistinct submarginal macular bands; the inner margin broadly
pale, this pale area reaching to the submedian nervure ; with an indistinct
spot (its outer edge sharply defined) within and posterior to the poinb
where the first median nervule arises. Hindwing with the usual basal
spots small, the guadrate spot closing the discoidal cell touching the
large second anterior spot of the nsual discal fascia; the submarginal
band broad; the anal lobe bearing a small deep black spob crowned
with @il dark green scales, with a few scattered similar scales in the
interspace beyond.

There is no allied Indian species with which I can compare this,
but it appears to be very similar on the underside to A. ate, Hewitson,
from Amboina, differing, howgvor, in the discal band of the hindwing
touching the disco-cellular spot instead of heing widely separated from
it, and in having the metallic green sprinklingsat the anal angle much
fower.

Doseribed from a single example obtained at Port Blair by the
lato Mr. R, Wimberley, after whose widow I have much pleasure in
naming it,

>

v
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Genus LISTERIA, noOV, 5

Mare. FoRewING, rather long and narrow; costa almost straight,
apex t6 termination of third median nervule truncafe, outer margin
below fruncation emarginate, inne; angle rather acunte, mner margin
lobed before the middle ; costal nervure ending just beyond the upper end
of the discoidal cell ; subcostal nervuve with three branches, excluding the
terminal portion of the nervure which is often counted as an additional
subcostal nervule, terminating on the costa just before the apex of the
wing; first subcostal nervule avising from the subcostal nervare a little
beyond the middle of the cell, ending on the costa beyond the end of
the cell; second subcosta] nrmng nearer to the apex of the cell than fo
the origin of the first subcostal’ third subcostal arising midway between
the end of the cell and tHe apex of the wing; upper disco-cellular ner-
vale wanting; middle disco-cellular arvising at the point where the
upper discoidal nervule is given off, concave ; Jower disco-cellular longer
than the middle disco-cellular, in the same straight line, concave;
second median nervule arising well before the lower end of the cell;
first median arising twice as far from the base of the second as the
second does from, the end of the cell; submedian nervire straxght a
sexual fuft of hairs attached to the inner margin before its middle and
furned under and npwards. HiINDWING, large, broad; costa nearly
straight, outer margin broadly cnrved to the anal angle, slightly produced
at the termination of the third median nervule; anal lobe very large;
abdominal margin excavated anterior to the anal lobe; costal nervure
ending at the apex of the wing, very much carved at the base, then straight
to the apex; first subcostal mervule arising well before the apex of the
cell, ending at the apex of the wing; upper disco-cellular nervule straight,
lower disco-cellular also straight, in the same straight line as the upper,
both slightly ontwardly oblique, a little longer than the upper; second
median nervule arvising just before the lower end of the cell; submedian
nervure straight; internal nervare short, recurved; a sexual glandular
‘“scale” patch extending from the base of the first subcostal nervule to
the termination of the discoidal cell, not extending into the eell, but
with as large or rather larger an area anterior to the firstrsubcostal
nervule as there is posterior to that vein. Anfennm about half as long
as the costa of the forewing, with a large well-formed club, Palp:
rather long, porrect. Eyes hairy. Thorax rather robust.. Abdomen
short, extending to two-thirds the length of the abdominal margin of
the hindwing only. Cilig of the hindwing very long and coarse. Type,
L. dudgeonii, de Nicéville.

The secondary male sexual characters of the genus ave nearest as
far as Indian genera go to those of Bindahara, Moore, the “scale"
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patch on the hindwing being placed in much the same position, tllx'ough it
is not quite so large and reaches quite up to the origin of the upper
disco-cellnlar nervule, which it does not do in Bindahara, anfl it has
# similar tuft of .long hairs on the forewing; but,it differs from the five
Indian genera—Hysudra, Rapala, Bindahara, Virachola, and Sinthusa,
«all of Moore—which possess the “scale” mark and tuft of hairs, in
being entirely devoid of a tail to the hindwing. The genus is so entirely
aberrant that it is very difficult to know where to place it, though its
aflinitics are perhaps more with Thecla, Fabricins, than with any other.

31. Ltsrn,nu DUDGEONTI, 1, 5p., Plade TV, Fig. 3, &,
Haprrar ; Bhutan. ; ;
. Exraxse: &, 125 inches. .

Desertrriox : Mave, UPpPERSIDE, forawing black ; the discoidal cell,
a small area at the base of, the sccond and a larger area at the base of
the first median interspace and thence broadly to the inner margin of
the wing, but not nearly reaching the anal angle, bright blue. Hind-
wing with the costa broadly extending into the cell, the outer margin
broadly but decreasingly to the amal angle, black; the abdominal
margin broadly pale fuscous ; the rest of the wing bright'blue. Ux~pEg-
SIDE, forewing pale fuscous inclining to pale ochreous broadly on the
inucr- margin ; a large reddish spot at the end of the cell, a discal
macular reddish band from the costa to the first median nervale; a sub-
marginal broad black-mixed-with-red band ; the sexual tuft of hairs on
the inner margin turned under and upwards pale ochreous., Hindwing
with the base rather broadly black, the rest of the wing reddish, be-
coming darker towards the outer margin, where it is umber-coloured ;
beyond the black basal area is a broad avea extending across the wing
consigting of & confused mass of ill-shaped ochreous spots; the outer
margin bears a double lunulated fascous line, each pair of lunules
enclosing a small space of the ground-colour. Cilia reddish throughout,
broad and coarse, and very long on the hindwing, especially where they
fringe tite anal lobe.

The butterfly is so entirely different from all others known to me
in shape, markings and sexual characters that I can compare it with
none. It remotely reminds one of Thecla frivaldszkyi, Lederver, and
allies, in the markings of the underside; but the coloration of the upper-
side, the truncated apex of the forewing, and the ' male-marks " are
wholly dissimilar.

Described from a single example not in very perfect order, captured
ab 2,500 feet elovation above the sea by Mr. J#L, Lister, after whom I
bave much pleasure in naming the genus, As my friend Mr. G. C.
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Dudge:n “ discovered " the species in Mr. Lister's collection, I have
named it specifically after him,

-

o . .
32. CAMENA CREMERA, . sp., Plate V, Fig. 16, d° g
Hasirar: Java. \ :
Exraxse: &, 1'7 inches, o K

Descrierion: Maue. Urrersibe, both wiilys, cerulean-blue; cilia
black, faintly tipped with grey on the hindwing, Forewing with the
Costa at the base very narrowly black, but the black area broadening
out and reaching the subcostal nervure before the apex of the cell; the
apex of the wing very ywidely black, narrowing away to nothing at the
anal angle. Hindwing with the costal area broadly pale ochreous,
polished ; the onter margin narrowly black, but widening out somewhat
at the apex of the wing; anal lobe small, inconspicnous, black, with a
few turquoise-blue scales posteriorly, obscurely crowned with ochreous;
the abdominal margin whitish. Uxspersipe, both wings plumbeous; a
common discal even-cdged straight white band, widest at the costa of
the forewing, ending on that wing at the first median nervule, in the
hindwing commencing on the costa, ending on the submarginal dark
ling; a co;nmmf submarginal narrow dark line, not quite reaching the
costa of either wing, in the forewing slightly outwardly bowed, ending
ab the submedian nervure, in the hindwing much outwardly bowed,
posteriorly zig-zag and recurved to the abdominal margin, defined on
the zig-zag portion on both sides by a fine white line; a very fine
anteciliary black thread, defined inwardly narrowly with whitish on
the hindwing. Forewing with the inner margin broadly whitish ; the
large tuft of hairs tarned under and forwards deep black, and lying
across a polished area. IHindwing with a small round black spot in the
first median interspace near the margin, anteriorly broadly crowned
with & large orange spot which reaches as far as the submarginal dark
line; the anal lobe bearing a prominent large round deep black spot,
crowned with a thin line of turquoise-blue scales; the area between the
anal lobe and the second median nervule broadly sprinkled with grey
scales; tails black, fringed and tipped with white. Body above blue
throughout; below whitish.

Closely allied to C. cotys, Hewitson, from Nepal, Sikkim, the Khasia
Hills, East Pegn, and Burma, and to C. anysis, Hewitson, from Macassar
(Celebes), and the Philippine and Jolo Isles, differing from the figure
of the latter in the black area of the forewing on the upperside being
less wide and reaching the inner angle in a regular curve, in C, anysis
it appears to end abwaptly at the first median nervule; in the latter
species the apex of the hindwing appears to be blue, in C. cremera
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it is somewhat broadly, black; on the underside of the hindwing the
black spot in the first median interspace is half as large, while the
orange area anterior to this spot is many times larger. than in C anysis.
From C. cotys it differs on the underside in the common white discal
band being narrower, in the absence of the common *submarginal
obscure rufous band,” by the large size of the orange patch crowning
the black spot in the firgt median interspace of the hindwing, and by the
anal lobe berag crowned with blue instead of orange.

Deseribed from two male examples sent me by Mr. H, Fruhstorfer..

33. APHNEUS HIENDLMAYRIL, 1. 8p., Plate V, Fig. 5, ¢.

Hapitar: N.-E. Sumatra. '

Exraxsg: @, 1:7 inches. N

Descriprioy: Femave. Uppersiog, both wings fuscous with strong
reflections in certain lights, in one light dark purple, in another ochrzous-
bronzy. Hindwing, aval angle and lobe bearing a large patch of deep
red (dragon’s blood) colour, this red area outwardly marked with a
black line centered with a line of pure silvery scales; fails also deep
red, but becoming black towards the end, tipped with white. UxpERsioE,
both wings dull brownish-ochreous, the disc somewhat mottled with deep
rved, profusely marked with spots of the purest metallie silvery colour.
Forewing with the silvery spots thus :—A series of dots along the costa,
the series not quite reaching the base of the wing, increasing in size as
they advance towards the apex of the wing, the series not nearly reach-
.ing the apex; a large oblique streak near the middle of the discoidal
cell; an upright one across its end ; two spots beyond placed obliquely ;
an elongated curved streak below the cell divided by the second median
nervale; a lengthened narrow streak lying along the first median ner-
vule ; a chain-like submarginal band—all these silyery spots narrowly
outwardly defined with a black line and more broadly by deep red; a
marginal deep red line; the base of the wing yellowish, th(': inuer mar-
gin broadly whitish, becoming plumbeouns at the first medmx.l nervule,
Hindwing with sixteen silvery spots and streaks as in the forewing spread
fairly evenly over the basc and disc; a submarginal red band recurved to
the abdominal margin, the band anteriorly slightly, posteriorly profusely,
marked with silvery; a narrow deep ved anteciliary line ; the anal lobe
deep red bearing a small black spot anteriorly crowned with yellm‘v.
Body above concolorous with the wings on the upperside. Face in
front, palpi, body beneath, and legs yellow,

As far as T am aware, this species has no near ally, it does not: eveu
remotely resemble any Oriental species with which I am ncqtlﬂ‘thd-
In the type specimen, being o female, the upperside is not brilliautly

Lo
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blue coloured as the male will probably prove to be; The rich silvery
markings on a ground of an unusunal shade, the markings themselves
also be'ing of a shape hitherto unknown to me, make the lowér surface
of this insect not only%ingularly beautiful but extfemdiy different from
all other Eastern species of the genus. Itis possibly more nearly related
to the numerous richly coloured Afiican species allied to Aphuamor-
pha orcas, Drury. It is not a little remarkable that while continental
India is so rich in species of the genus Aphneus, Sumatra should not
Possess more than one other species, the wide-spread 4. lokita, Horsfield ;
while the Malay Peninsula and larger islands (Borneo and Java) shonld
only possess two or three specigs, 4. lohita and 4. syama, Horsfield, and
4, vulcanus, Fabricius,

Described from a unique example taken at Selesseh on 15th August,
1893, in Dr. L. Martin’s collection. At his snggestion I have named it

after Herr A. Hiendlmayr, the Custos of the*Munich Musenm, Bavaria.

34, TAJURIA BLANEA, 1. sp., Plate IV, Fig. 4, 9.
Haprrar : Battak Mountains, N.-K. Sumatra.
Exeaxse: 9, 1'6 inches.

Descraeridy : Femace. UrpERsine, Jorewing with the costa at the
base very narrowly, the apex very widely, the onter margin decreasingly,
black; the rest of the wing rather light clear blue, Hindwing with the
costa broadly fuscous; the apex widely, the outer margin narrowly,
black ; the abdominal margin as far as the submedian nervure whitish e
the rest of the wing blue; the anal lobe small, black, crowned with a
few blne scales, the lobe anteriorly bearing against it a white fascia ;
the tails rather short, black, tipped with white, the longer one from the
termination of the first median nervule, the shorter from the submedian
nervure. Cilia black throughout. Uxprrsing, Jorewing immaculate,
drab, the inner margin extending broadly on to the dise dull ochreous,
Hindwing drab; with an irregular outer discal dark line oatwardly
defined by white from the abdominal margin to the third median ner-
vule; a small oval black spot on the margin in the first median inter-
space; a slightly larger black spot on the anal lobe, anteriorly and
posteriorly bearing some fine turquoise-blne seales; the space bétween
and above these spots ochreons; an antecilinry black thread inwardly
defined by a narvow white thread from the anal lobe to the third median
nervule; cilia of the forewing and the anterior moiety of the hindwin
drab, the posterior moiety whitish, Body above clothed with long hairs,

of the shade of blue of the wings; thorar beneath drab, abdomen be-
neath duall ochreons.

Probably nearest to T. mantra, Felder,

and 7. relata, Distant, from
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both of which 74 blanka may instantly be known by the forew.ing on
the underside having no markings whatever.

. Descoibed frgm a single examplg in Dr. Martin’s collection,® which
was taken in Oectobtr. Namoe Blgnka is the mame of a Battak kam-
pong or village,

35, CHARANA CEPREIS, n. sp., Plate V, Fig. 10, &.
- L )
HapiTAT: Assam,

Exeanse: &, 1'8 inches. .

Descriprion : MALE. UPPERSIDE, both wings glossy purplish-black.
Forewing with the basal two-thirds of the intesno-median area ending
outwardly in a point and the basal half of the sutural area rich deep blue
of about the same shade as in the male of Camena icetas, Hewitson.
Hindwing with the outer half from the second subcostal nervale. to the
submedian nervure, crossefl by the black veins, rich deep blue; a diffused
and indistinet submarginal black spotin the first median interspace; the
outer margin narrowly black; the anal lobe orange-ochreous, bearing a
fow whiteand blae scales; the tails black, fringed and tipped with white.
UsbERSIDE, both wings with the basal two-thirds pale chrome-yellow, the
outer third purplish-brown, Forewing with the purplish-prown aren
bearing two macular deeper brown bands, which ave farthest apart in the
middle but meet at each end, thus enclosing an oval space of the ground-
colonr ; a submarginal whitish thread reaching from the anal angle to
the middle of the wing. Hindwing, the outer purplish-brown area bears

* fwo macular deeper brown bands, the inner one posteriorly highly zig-zag
and recurved to the abdominal margin, the outer one reaching only to
the second median nervule ; the first median interspace bears a round
black spot with an outer rust-red ring; the anal lobe is jet-black,
anteriorly bearing a few turquoise-blue scales, and hearing anteriorly
to these again a rust-red line, which is continued to the abdominal
margin along the edge of the incised portion of the wing anterior to
the anal labe, this red line defined "on both sides with a very narrow
black line. Cilia of the hindwing narrowly tipped with white, those
of the forewing black.

. This species is very near to O. mandarinus, Hewitson, from Sikkim,
Bhutan, Assam, and Burma, from which it differs in the following
porticulars .—The blue coloration of the upperside is quite different,
being of & much darker and richer hue, in . mandarinus it is distinctly
“dull ceralean blue,” the blue colonr also does not extend into the
discoidal cell of the forewing as it does in that species; on the under-
side the onter avea of both wings is purplish-brown instead of rufous,
in the forewing the macular bands touch at hoth ends instend of being
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parallel throughout; and in the hindwing of €. masdarinus beyond
the inner zig-zag black line from the second median nervule to the
abdomfnal margin there is a considerable white band, this being obsolete
in O. cepheis, the purplish-brown ayea being continued:uninterruptedly
and of equal width thronghount from the apex of the wing to the anal
angle. 0
Described from two male specimens exacily alike captured by
Lient. C. H. Ward, on Nemotha, a peak in Cachar, 3,634 feet high, on
October 15th, 1892, one of which he has generously presented to me.
Lient. Ward captured C. mandarinus at the same time and place.

36, NEOCHERITRA NAMNOA, 1. sp., Plate V, Fig, 9, &,

Hasrrat: Battak Meuntains, N-E, Sumatra,

Eseaxsg: &, 16 inches.

Descrieriox : Mane., UPpersing, forewing and cilia black; a broad
oblique pale non-iridescent blue hand crosses the base of the wing, this
area commences narrowly on the costa, crosses the discoidal cell at
about its middle, meeting the median nervure at the point svhere the
first median nervule arvises, and reaches the inmer margin at about
two-thirds of its length from the base. Hindwing with the costa at
the base of the wing broadly pearly shining white, bearing in its,
middle a large round fuscous “scale mark,” this mark being placed at
the base of the first subecostal nervale by which it is equally bisected,
not extending into the cell, the mark shewing clearly on the under-
side of the wing as a raised avea: the apex of the wing reaching
to the second median nervule broadly black, the rest of the wing
pale non-iridescent blue shading off into pure white broadly towards
the anal angle; a large round black spot placed close to the margin
in thie first median interspace; a similar one in the submedian inter-
space, but placed further from the margin; the anal lobe ‘with a large
vound black spot in its middle almost hidden by overlying long white
hair-like scales; an anteciliary fine black thread which estends some
little distance along the middle of the two tails, the thread commences
at ¢ ut the first median nervule and ends at the base of the inner long
tail; cilia anteriorly black, posteriorly pure white; outer fail at ter-
_mination of first median nervule tipped with white, anterior to this it
is black, then again white to its base, in length it is 5 mms.; inner tail
at termination of submedian nervure white, in length 17 mms,, or about
.65 of an inch. UnpERsiDE, both wings pale bluish-white. Forewing with
the costa and apex broadly dull brownish-ochreous, ghading off into the
white discal avea; the inner margin broadly highly polished at the base;
across this polished area lies a thick tuft of long dull brownish-ochreous

J, m 6
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hairs. Hindwing at the apex with a short dull ochreous-brown sub-
marginal line ending in the second median interspace in a narrow black
line; four short black lines placed in echelon across the dise, one each
in the second and first median, submedian and internal interspaces; the
three large round black spots on the margin towards the anal angle
as on the upperside, but larger, wore prominent, and of a deeper shade,
the one on the anal lobe with a black line placed against it anteriorly ;
between the'anal lobe and the line above it are a few pale greenish
metallic scales, the middle black spot also bears a few similar scales
scattered over it ; a fine black anteciliary thread traverses the whole
length of the margin and extends as above for a short distance along
the bases of the tails. Head, thorax, and abdomen above pale blue;
beneath, palpi and legs white. The antenne are very interesting—the
club and shaft above are black, but the shaft beneath is pure white.
Unfortunately I possess no male specimen of the type species of
the genus, Neocheritra amrita, Felder, with which to compave the struc-
ture of N. namoa. As far as I can judge, however, it comes into that
genus, as it possesses four subcostal nervales and a tuft of haivs attached
to the inner margin of the forewing and turned under and forwards, and
the cup-like depression (as seen from above) to the hindwing mentioned
by Hewitson as found in the typical species. Both Hewitson and
Distant fignre the male of N. amrite, from which N. namoa differs on
the upperside in the forewing having the blue area of less extent, in
the hindwing in having the black apical avea twice as large, in both the
tails being very considerably shorter, and on the underside in having
the apical area of the forewing duil brownish-ochreous, not deep ful-
vons or reddish-ochreous. I have female specimens of N. amrita from
Perak, Singapore, and Sumatra. To this genus probably belongs the
very distinet  Sithon " teunga, Grose Smith, from Borneo* Another
allied species is * Hypolycana’ clelle, Weymer,t from the Island of Nias,
of which I possess a female specimen, It has much shorter tails than
N. namoa, and the discal series of black spots on the underside of the
hindwing instead of being placed in echelon are arranged in a straight
line, as they are also in N, amrita. The ground-colour of the two species
on the underside agrees exactly, but N. clwlla (the species is a tre
Neocheritra) has the dull brownish-ochreous coloration more extensive
on the forewing. Probably sfill another allied species (which I have not
seen) is “ Sithon" paluana, Staudinger, from Palawan in the Philippines.{
Deseribed from an unique specimen taken on 21st May, 1893, in the
* Aon, and Mag. of Nat. Iist, sixth series, vol. iii, p. 317 (1889).

¥ Stet. Ent. Zeit., vol. xIviii, p. 10, n. 8, pl. ii, fig. 5, female (1887).
¥ Lris, vol, i, p, 107, pl. i, 6g. 9, famale (1889).
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Battak mountains, deposited in Dr. Martin’s collections I have taken
its name from Namoe Oekor and Namoe Blanka, two Battak villages.
L

37. Sixrausa MaLikA, Horsfierd, Plate V, Figs. 18, & ; 6, 9.

Thecla malika, Horsfield, Cat. Lep. E. 1. Co., p. 90, n. 22 (1820); Dipsas malika,
Horsfield and Moore, Cat, Lep. Mug, E. I. CvO., vol. i, p. 87, n. 43, pl. ia, fig. 5, male
(1857) ; Myrina malika, Hewitson, Il Dinyn. Lep., p. 37, n. 84, pl. xv, figs. 41-43,
wmale (1863) ; ithon malika, Kheil, Rhop. Nins., p. 32, n. 112 (1884) ; inthusa malika,
de Nicéville, Butt, of India, vol. iii, p. 487 (1890); Sinthusa amata, Distant, Rhop.
‘Malay., p. 461, n. 2, pl. xliv, fig. 20, female (1886); id., de Nicéville, Butt. of India,
vol. iii, p. 488 (1890).

Hasrmar: Java (Horsfield, Moore, Hewitson, coll. de Nicéville) ;
Sumatra (Hewitson, coll. de Nicéville) ; Nias (Kheil) ; Penang (Distant,
coll. de Nicéville) ; Perak (coll. de Nicéville).

Exraxsg: &, 1'00to 1:115; @, 1'2 inches.

"Descriprioy : Mate. UPPERSIDE, forewiny deep indigo-blue, viewed
from the side iridescent rich ultramarine-blue; the costa and outer
margin narrowly black, broadly black at “the apex. Hindwing much
lighter blue than on the forewing, not iridescent, the costa broadly
black, the abdominal margin broadly fuscous. Clilia of the forewing
black, of the hindwing pure white, except at the apex of the wing,
where they are fuscous. Uxpersivg, botk wings white with a bluish
shade, the markings brownish-ochreous. Forewing with the costa
narrowly, the apex widely, the outer margin fining away to
nothing at the inner angle, brownish-ochreous; an oblong broad spot at
the end of the discoidal cell ; a discal macular band consisting of six
increasing spots, the band strongly broken in the middle, the three
posterior portions of the band shifted towards the base of the wing ;
an obscure submarginal macular fascia from the submedian nervure,
becoming lost anteriorly in the dark apical area. Hindwing with a broad
oblong spot at the end of the cell; eight small diseal spots arranged
in pairs irvegularly across the wing from the costa to above the
anal angle ; a round black spot in the first median interapace on the
margin; a black spot in the submedian interspace sprinkled with
metallic-blue scales; a double series of small lanules on the outer
margin between the spot in the first median interspace and the apex
of the wing, obsolete in a Javan specimen; the small anal lobe black,
crowned with metallic-blue scales. Cilia of the forewing brownish.
ochreous; of the hindwing white, with a fine black anteciliary thread.
Tail white with a black central line. The tuft of hairs attached
to the inner margin of the forewing towards the base and turned under
and upwards, large and black, Feyave.  Urpersive, both wings shining
bair-brown. Forewing vomarked. Hindwing with an outer white aven,
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separated from the outer margin by a narrow band of the ground-
colour, the white ared commences narrowly at the second subcostal
uervule, increases in width to the abdominal margin; a narrow black
anteciliary thread from the anal angle to the- third median nervule.
UXDERSIDE, both wings with the markings similar to those in the male,
but of a pure ochreous shade margined*with fuscous. Forewing with
the apex also pure ochrzous. The tail twice as long and twice as broad
as in the male.

My single Javan male specimen here figured has the blue coloration
of the upperside of the forewing more extensive, the markings of the

underside smaller,* the double marginal macular bauds obsolete in the .

hindwing, the brownish-ochreous apical avea of the forewing more re-
stricted than in my numerous specimens from the Malay Peninsula and
the Battak Mountains of Sumatra, but as all these features seem to
be somewbat variable in my series of specimens, I think the §. amnala
of Distant should fall before S. malika of Horsfield.

The figure of the mele is taken from my Javan specimen, that of
the female from a Penang example. I have also figured, Plate V, Fig.
17, the unique type male specimen of Sinthuse aspra, Doherty (Journ.
A. S. B, vol. Ix, pt. 2, p. 180 (1891), from Mount Arjuav, 5,000 feet,
Eastern Java, the specimen being in my collection,

Family PAPILIONID .
Subfamily Pieriv.

33. DzLlas DYMAS, n, sp., Plate V, Fig. 7, &.

Hapirar: Java,

Exraxse: &, 2:6 inches.

Descrirrion : Mave. Uprersivg, forewing black ; the disco-cellular
nervales marked on each side with a white line; a submarginal
scries of six white streaks; a small patch of grey scales at the base of
the first median interspace, a much larger one below this in the sub-
median interspace. Hindwing with the extreme base, the costa, and
{lie outer margin black, the rest of the wing white, but the area between
the abdominal margin and the second median nervule tinted with prim-
rose-yellow. UxpEeRsiDE, forewing as on the upperside, but the grey
patches on the disc smaller. Hindwing with the base broadly black,
beaving a broad crimson patch, the disc of the wing rich chrome-yellow
crossed by the narrow black veins, the outer margin black, that colour
ascending the veins on either side for some little distance.

& Noied also by Hewitson,



’
-

¢

1894.]) L, de Nicéville—Butterflies from the Indo-Malayan region: 45

Nearest to D. crithos, Boisdaval, also from Java, but differing in the
submarginal series of spots on the forewing being twice as numerous, and
all the‘disco-cellular nervules, instead of the lower one only, defined on
each side with a white line; the hindwing bas the white and pale yellow
" arca much larger, thereby reducing the outer black arvea by one-half.
Also near to D. tobahane, Rogenhofer,=D, derceto, mihi, from Sumatra,
but that species lacks the two discal patches of grey scales on the fore-
wing, has the white and yellow area on the hindWwing smaller, and on
the underside has the crimson band of the hindwing at least twice as
broad.

Described from a single example collected by Mr, W. Doherty in
Java and given to me by him as a new species. After the description
above was written and the specimen figured, I reccived Herr Fruhstor-
fer's description of D). bromo,® also from Java, from which D. dymas
appears to differ mainly in the entire absence of the crimson base to
the hindwing on the upperside.

Subfamily PAPILIONINE.

«39, Pariuio (Pangerana) HAGENI, Rogenhofer, Plate IV, Fig. 6, <.

Popilio juagéni, Rogenhofer, Verh. zool.-bot. Gesellsch., Wien, vol. xxxix, p. 1
(1889) ; id., de Nicéville, Journ, Bomb. Nat, Hist, Soc., vol. viii, p, 65, n, 16, pl. M,
fig. 2, female (1803),

Hapitar : Sumatra,
Expanse: &, 5'6 inches.
Descriprioy : Mare. Ueprpersipe, boik wings rich glossy black.

Forewing with some paler streaks in the discoidal cell and between the -

veing, Hindwing with a large white patch occupying the outer half of
the wing, anteriorly bounded by the second subcostal nemule, pos-
teriorly extending just beyond the greatly curved first median nervule,
not reaching the outer margin, this latter bearing four large conjoined
lunular black spots; the white area bears outwardly four large Tound
black spots, the three anterior ones equal-sized, the posterior one
smaller ; the white area between these last-mentioned four spots and
the four black lunular spots on the margin sprinkled with black
scales ; the abdominal margin is as usual twice folded over, and is
lined within with a white flocculent substance, the . “ge of the fold
within b. ug rose-pink, UxDERSIDE, forewing paler than on the upper-
side. Hindwing as above, except that the white avea has mo black
sprinkling, and that there is a small white spot at the posterior end of the
cell, with three similar ones in the first subcostal interspade, these latter

# Dglias bromo, Frohstorfer, Ent. Nach,, vol, xix, p. 335 (1803).

t~
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really forming aa incomplete white edging to a fifth discal black spot.
Antennee black, Head in front and thorax anteriorly pale buff-yellow,
thorax and cbdomen above black, thorax beneath and legs black,” abdo-
men beneath rich erimson, cross-banded with blaek, and bearing on each
side a series of small black spots ; anal valves black.

Described from a single male taken on 5th May, 1893, and geue-
rously given to me by Hofrath Dr. L. Martin, who possesses one other
male in his magnificent collection.

40. Parivro (Menamopsis) PERSES, n. sp., Plate IV, Fig. 7, d.

Hapirat: Gayoes Mountains, N.-E. Sumatra.

Expaxse: &, 37 inches.

Descrirrion: Mare, Uprersiog, bolh wings fuscous. Forewing
with the basal two-thirds very dark fuscous, the outer third lighter.
Hindwing with a submarginal series of sullied-white streaks placed in
pairs between the veins, reaching neither the onter margin nor the dis-
coidal cell, most prominent at the anal angle, becoming obsolete towards
the apex-of the wing; a small round chrome-yellow spot outwardly
surrounded by a black line at the extreme anal nr.glg. Ux~DpERSIDE,
both wings uniformly pale fuscous. Forewing immaculate. - Hindwing
with the anal spot as on the upperside; the submarginal series of
white streaks longer, reaching almost to the outer margin, wider and
cleaver white. Head and thorax in front black, spotted with white, rest
of t.horax and abdomen black, the latter bearing three series of white
gpots on each side, the anal valves white, edged with black.

Mr. W. F. Kirby bas kindly compared the drawing here reproduced
with the specimen of P. hewitsonii, Westwood, in the British Museum,
which is "probably the type of that species, and was figured by Mr.
Hewitzon in his “ Exotic Butterflies,” vol. ii, Papilio pl iv, fig. 9,
(1859) as the female of P, slateri, Hewitson. Mvr. Kirby informs me
that the species here described in quite distinet from the Bornean
P. hewitsonit. The latter I have not seen, but from Hewitson's figure
of it, which he says is taken from a female (Wallace, however, says the
specimen is a male,* as also does Westwood,+ agath Mr. G. C. Dudgeon
has examined it and tells me that it is, with two other specimens in the
British Museum, undoubtedly a male), it differs in having the outer
third of the forewing lighter colonred than the rest of the wing instead
of concolorous thronghout; the hindwing with a prominent submar-
ginal scries of white streaks, instead of, as in P, hewitsonii, *two rows

# Trans, Linn, Soc. Lond., vol. xxv, p. 61, n, 86 (1864).
% Proc, Ent, Soe. Lond., third series, vol, ii, p. 10 (1864).
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of indistinet white spots, in pairs, between the mediaa nervoles near
the onter margin" on'the upperside, those on the underside are said to
form “%wo rows, united into distinct hastate spots pointed inwards.”.
The chrome-yellow awval spot in P. perses is half the size of that in
P. hewitsonii, and the wings of my specimen are also narrower.

Described from a single example in my collection received from
Hofrath Dr. L. Martin, who has other specimeris in his own collection,
It is a perfect mimic—except for the chrome-yellow anal spot to the
bindwing—of Euploa (Penoa) ménétridsii, Felder, which is found ﬂﬁng
with it.

41, Pariuio (Menamopsis)' PETRA, n. sp., Plate IV, Fig. 5, &.
Hapirar: Gayoes Mountains, N.-E. Sumatra.
Exeanse: &, 41 inches.

Descrivrioy : Mave. UPPERSIDE, forewing fuscons, the avea at the
anal angle broadly paler; a curved discal series of eight inwardly-
pointed white streaks placed one each between the veins; the series
anteriorly well removed from the outer margin of the wing, approaching
the anal angle pgsteriorly ; the spots forming the series largest anteri-
orly, rapidly decreasing in size posteriorly ; each spot bisected longi-
udinally by the internervular fold. Hindwing fuscons at the base
only, the rest of the wing much paler; a submarginal series of sullied-
white streaks placed in pairs between the veins, well removed from the
outer margin except the two anteriormost ones, which approa%h it

closely; a small round chrome-yellow spot placed on the anal angle,
anteriorly crowned with a black lunule. UNpERsipR, both wings concolo-

rous, shining pale fuscous. Forewing with the diseal series of white
streaks smaller and becoming obsolete. Hindwing with the submar-

ginal series of white streaks more prominent, each streak whiter,
larger, and almost reaching the ounter margin, Heed and body as
usual,

Closely allied to P. hewifsonii, Westwood, from Borneo, and
P, perses, de Nicéville, from the Gayoes Mountains of N.-E. Sumatra,
From both it differs in its larger size, and in the presence of the
conspicuous discal series of white streaks on the upperside of the
forewing. Tt differs from P. hewitsonii in having the submarginal
series of white streaks on the hindwing, these being obsolete or absent
in that species ; the anal spot is also very much smaller in P. petra.

Described from an unique example in the collection of Hofrath

Dr. L. Martin, brought down from the mountains by his Gayoes col-
lectors in January, 1893,
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Family HESPERIID ZE.

Genns CHARMION, nov. p

e

Mace. Forawiye, triangular,.entive; coste gently arched; ape»
rather acute ; outer margin very straight in general direction, slightly
convex ; inner margin straight, ] length equal to the outer margin ;
costal nervure ending Spposite the apex of the discoidal cell; jfirst
subcostal nervule arising nearly twice as far from the second subcostal
as that vein does from the third; fourth and fijth subcostals arising
close together ; upper disco-cellular nervule stout, long, strongly ontwardly
oblique; middle and lower disco-cellulars thin, gently curved, concave,
placed inwardly obliquely, the lower slightly longer than the middle,
consequently the lower discoidal nervule lies neaver to the upper discoidal
than to the third median nervule; discoidal cell reaching to a little less
than two-thirds the length of the wing® from the base; second médian
nervule avising far from the lower end of the cell; firsi median arises
near the base of the wing, with its base further from the base of the
second median than that vein arises from the third ; submedian nervure
slightly sinunous, HINDwING, entire; costa much arched at base, then
nearly straight ; apex rather acute; outer margin regularly cunved to the
abdominal margin, slightly produced at the termination of the second
median nervule, between the second median nervule and the anal angle
slightly concave; costal nervure nearly straight, ending at the apex of
the Wing; first subcostal nervule avising far before the apex of the cell ;
disco-cellular nervules slightly outwardly oblique ; upper disco-cellular
sinuous ; lower disco-cellular concave, slightly longer than the upper;
discoidal nervule well developed ; second median nervule arising well
before the lower end of the cell ; first median avising twice as far from
the second, as the second avises from the third ; submedian and internal
nervures straight.  Axtexx® with a well-developed club, the thin apical
portion of which is directed at right-angles to the shaft. Paver erect,
pressed close to the face, densely pilose, third joint hidden beneath the
hairs, AwpoMeN reaching to the level of the outer margin of the wing,
Lucs. Foreleg with an epiphysis on the tibia. Hindleg with a long taft
of hairs attached to the tibia at its base, and two pairs of spines towards
ite apex. Feyare. Differs from the male in the wings being slightly
vounder and fuller, and lacking the tuft of hairs on the hindleg. Type,

C. fieulnea, Hewitson.

# Lient, B, Y. Watson, in Proc. Zool. Soc, Lond., 1893, pp. 15 and 16, divides
his subfamily Hesperiine into Sections A and B by the discoidal cell of the forewing
being more or less than two-thirda the length of the costa, This is & measurement
which I find very difficult to verify.

~
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Charmion differs from Hantana, Moore, in the discoidal cell of the
forewing being a little less than two-thirds the length of the wing, in
Hantana the cell is obviously more than two-thirds the lengtk. .It differs.
from both Hantana, Moere, and Celanorrhinus, Hitkner,-in having the
middle and lower disco-cellular nervules of the forewing considerably
more upright, and the second median zervule arising far from instead of
close to the lower end of the cell. The imago fests on the underside
of leaves with wide-spread wings.

(1) Cuarvioy FICULNEA, Hewitson, X >

Hesperia fieulnea, Hewitson, Descr. Hesperida, p. 37, n. 33 (1868) ; —— jfizuluea,
Waison, Proe. Zool. Soc. Lond., 1803, p. 113 ; Plesioneura signata, Druce, Proc. Zool,
Soc. Lond., 1873, p. 360, n. 3, pl. xxxiii, fig. 8; Notocrypta signata, de Nicéville,
Journ. Bomb. Nat. Hist. Soc, vol.iv, p. 191, n. 14 (1889) ; idem, id, 1. o, vol. ¥i,
p. 380, n, 26 (1891).

Hapirar: Borneo (Hewifson and Druce); Victoria Point, Lower
Tenasserim ; Perak, Malay Peninsula; Siam; N.-E, and S.-YV. Samatra;
S.-E. Borneo (de Nicéville). ;

(2) Cuaruiox tora, Hewitson.

Plesioneura tole, Hewitson, Aun. and Mag, of Nat. Hist., ifth series, vol. i,
p. 340 (1878); Natoctypta tola, do Nicéville, Journ. Bomb. Nat. Hist, Soc., vol. iy,
p. 191, n, 16 $1889) ; Plastingia 7 plesioneura, Standinger, Ex. Schmett., p. 299, pl. c,
Jemale (1888),

Hazprrar : Tondano (Hewitson) ; Minahassa, Celebes ( Staudinger).

I have not seen the “ Plesioneura” fola of Hewitson. From the
description it appears to differ from C. ficulnea, Hewitson, in the fore-
wing in the discal band extending posterior to the first median nervule,
in C. ficulnea it ends on that vein. T have put P. tola in the genus on
Lieunt. E. Y. Watson's authority. Neither have I seen Dr. Staudinger's
¢ Plastingia ?" plesionenra, but as the fignre agrees exactly with Hewit-
son's description, T have no hesitation in placing it here.

-

Genus Sepa, nov.

Mare. ForewiNG, costa almost straight; apex acute; outer margin
almost straight, very oblique; inner margin straight, exactly as long
as the outer margin; costal mervure ending a little before the apex of
the discoidal cell; subcostal nervules arising at gradually decreasing
distances apart ; discoidal cell long, extending beyond the middle of the
wing; upper disco-cellular nervule short, straight, oubtwardly oblique ;
middle and lower disco-cellulars of nearly eqnal length, straight, strongly
inwardly oblique, the middle a little longer than the lower; second
mediaa nervule arising a little before the lower end of the cell; first
median avising nearer the base of the wing than the lower end of
the cell ; submedian nervure straight ;-a sexual brand, or “ male.mark,”

P B A
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extends obliquely across the submedian and first median interspx;ccs and
ends anteriorly on the second median nervule a little in front of its origin.
Hixpwixg, nosta greatly arched at the base, thence straight to tlie apex ;
apex vather acute ; wuler margin evenly and regylarly convex to the anal

angle; anal angle very acute; abdominal margin straight; the wing .

extends a little beyond the apex of the abdomen ; the cilia towards the
anal angle very longj costal nervure ending at the apex of the wing ;
Jlrst subcostal ner vule avising long before the apex of the cell; disco-
cellular nervules almost in one straight line, outwardly obhque, the
uppe’ralittle longer than the lower; discoidal nervule obsolete, but
its position is indicated, were it to be prosent by a fold in the wing
membrane, and by this fold the relative length of the disco-cellular
nervules is given; second median nervale arising just before the lower
end of the coll; first median arising abont four times as far from the
second as the second dges from the third; submedian and vdernal
nervures straight. Lecs. Hindleg with two paivs of spines on the tibia.

Sepa is nearest allied to Matapa, Moore, from the type species of
which it may be at once known by the discoidal cells of both wings
being more truncate at the end owing to the disoo-collular nervales
being less strongly oblique; the slmpe of the wings dxﬂ'crs also, the
inner margin of the forewing in Matape is longer than in Sepa, con-
sequently the outer margin in the former is less oblique than in the
latter ; the hindwing differs in that, in Mafapa, the anal angle appears to
be somewhat produced owing to the wing about the termination of the
first median nervule being somewhat emarginate, in Sepa the wing is
evenly curved throughout. Type, Sepa cronus, de Nicéville,

42, Sgera CRONTS, n. sp., Plate V, Fig. 4, &.

Haprrat: Battak Mounntaing, N.-E. Sumatra.

Expaxnse: &, 1'7 inches.

Descrierion: Mane. Uprersior, both wings rich dark shining
brown. Forewing with three pale ochreous dots, two subapieal, the
anteriot one most minute, the third in the sccond median interspace
abont twice the size of the lower subapical spot ; a narrow obsecare diseal
black stigma or “male-mark™ erossing obliquely the submedian and
first median interspaces, that portion of the stigma in the latter inter-
space having a prominent pale ochreous semi-transparent line p]ace(l
outwardly against it, Hindwing immaculate, Uxopersipe, both wings
exactly as above except that the ground-colour is dull, not shining.
Cilia concolorous with the wings thronghout, those of the hindwing at
the anal angle unusually long, though not quite as long as in Lophoides
iapis, de Nicéville, from Burma, the Malay Peninsula, Sumatra, Java,
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and Pulo Laut. Anfenne black, the club beneath, excépt the extreme
tip, ochreous, Eyes with a band of dull ochreous sete encircling them.
Body concolorous with the wings throughout. o SN ’

Described from a gingle example from the Battak Mountains taken
in September, and deposited in Dr. Martin's fine collection.

Genus OcHUS, mov, p

. Mate. FOREWING, entive; costa strongly and evenly arched through-
out its length ; apex somewhat rounded ; outer margin strongly convex;
inner margin considerably longer than the onter margin, nearly straight,
slightly concave in the middle §* costal nervure ending opposite the apex
of the discoidal cell; subcostal nervules very long owing to the highly
arched costa, arising progressively from the base of the wing at de-
creasing distances apart; discoidal cell broad, short, extending to @
little beyond the middle of the wing; upper disco-cellular nervule long,
straight, slightly outwardly oblique ; middle and lower disco-cellulars
of equal length, a little longer than the upper, directed inwardly slightly
obliquely, the middle concave, the lower straight ; lower discoidal mer-
vule lying midway between the upper discoidal and third median ner-
vules ; secdnd median nervule avising well before the lower end of the
ccll j first median avising neaver the lower end of the cell than the base
of the wing; submedian nervure mearly straight. HINDWING, entire,
oval; costa arched ; onfer margin evenly rounded to the anal angle;
abdominal margin short, nearly straight ; costal nervure short ; first sub-
costal nervule avising a short distance before the apex of the cell ;
discoidal cell short, less than half the length of the wing; disco-cellular
nervules concave, placed slightly outwardly obliquely ; discoidal nervule
absent ; second median uervule arising very close to the lower end of
_ the cell; first median arising nearer the lower end of the cell than the
base of the wing; submedian and internal nervures straight, the latter
rather short. ANTENNZ short, less than half the length of the costa of
the forewing; club rather slender, long, straight, ending regularly aund
evenly in a point. PALer rather thinly and laxly clothed with hairs,
porrected forwards in front of the face; third joint rather loug, hairy.
Taorax weak, small. ABDOMEN very glender, long, extending beyond
the anal angle of the hindwing. Male with no secondary sesual charac-
ters. Femace differs from the male only in its broader and more
rounded wings. LEGs. Foreleg with an epiphysis on the tibia. Hind
leg with two pairs of spines on the tibia. Type, O0- eubvittatus, Moore,
Ochus apparently finds its place amongst the final genera of Lieut.
E. Y. Watson’s subfamily Pamphiline, Section A (Proc. Zool. Soc.
Lond.,” 1893, p. 72), which contains the genera drgopteron, Watson,
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Heteropterus, Dumeril, Pamphila, Fabricins, and Cyclopides, Hiibner.
_ Ochusis apparently neavest to Pamphila, of which the type is P. palemon,
Pallas, and from which it is abundantly distinet; the costa of the fore-
wing is greatly arcled instead of etraight, the &pex is rounded instead
of being acute, the outer margin is more rounded, the discoidal cell is
much shorter and broader ; the kindwing is more oval, the discoidal
cell is again much shorter, the discoidal nervule is obsolete, in P. pale-
mon it is present; besides many other minor differences. The imago
rests with wings closed over its back. OFf alk the Indian species of
Heapc'ris'da:, 0. subvittatus probably has the feeblest flight, appearing on
the wing to be a dark-coloured, low-flying lyceerid, similar to a female of
the wet season form of Zizera maha, Kollar, or some other dark-colonred
“blue.” Lient, Watson suggests in Proe. Zool. Soc. Lond., 1893, p. 97,
that “ Cyclopides” subvittatus belongs to the North American genus
Ancylozypha, Felder, or tc one closely allied to it; but this is not the
fact, Oclus is widely distinct from that genus, and comes into the first
section of the subfamily instead of the second containing the genus in
question,

(1). Ocmos susvirratus, Moore. .

Cyclopides subvittatus, Moore, Proc. Zool. Soc, Lond., 1878, 1.) 692 ; id,, Wood-.
Mason and de Nicérille, Jonrn. A. 8. B., vol. Iy, pt. 2, p. 892, n, 249, pl. xvii, figs. 6,
fie, male, % 2 (1886) ; id., Elwes, Trans. Ent. Soc, Lond., 1888, p. 453, n. 487 ; Cyclo-
pides subradiatue, Moore,.Proc. Zool, Soc. Lond., 1878, p. 603,

Haprrar: Darjeeling ; Salween district, Moulmain, Burma’ (subvitla-
tus); Khasia Hills (subradiatus, Moore); Kumaon (Doherty); Sikkim,
Bhutan, Assam, Burma (coll. de Nicéville). :

It is, I think, quite impossible to separate 0. subradiatus from O. sub-
vittatus. Mr., Moore places the former in the middle of the region
inhabited by O. subvittatus. T have caught it as far south as the Dawnat
range and Meplé in Middle Tenasserim, in the month of October.

43. Eryyxis pitina, Moore, Plate I, Fig, 7, &,

Pamylila dimila, Moore, Proc. Zool Soc. Lond., 1874, p. 576 ; id., de Nicéville,
Journ., Bomb. NateHist, Soc., vol. vii, p. 365, n, 28, pl. J, fig. 9, female (1892) ; Erynnis
comma, var. dimila, Leech, Butt, from Chins, Japan, and Cores, p. 695, pl. xli, fig. 12,
male (1893).

Hapitar: Runang Pass, south-cast side, about 13,000 feet elevation,
Busahir (Moore); Khibber Nala, about 16,000 feet elevation, Spiti
(Sage) ; Ganges Valley, near Nilung Pass, 16,000 feet, August, 1893
(Mackinnon) ; Ta-chien-la, Western China ( Leech).

As 1 have already figured the female of this rave species, I now
t“_kﬂ the opportunity to figure the male. My, P. W. Mackinnon through
bis native collectors obtained three male specimens, of which he has
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generously presented me with two. The species appears to me to come
into the genus Frynnis of Schrank, of which the type is F. comma,
Linnwmus, the British * Small Skipper.” The shape and markifigs of the
two species is very similar, but the ‘male of E. dimila has the achreous
ground-colour of the upperside much more extensive than in E. comma,
especially so on the hindwing; the "spots on the underside of both
wings are also more prominent, larger, and whiter than #n F. comma.
The club of the antenna is somewhat differently shaped, the terminal
portion or apex in E. dintila being considerably longer than in E. comma.
Since the above was in type, I have received Part V of Mr. Leech’s
* Butterflies from China, Japan; and Corea,” in which a single male of
L. dimila is recorded from Western China and duly figured. If this
specimen is really typical (the plate in which it is figured has not as
yet been published), it greatly extends the range of the species. Mr.
Leech considers E. dimila to be a * var.” only of E. comma, Linnwmus,
and records the parent species from Europe, Amurland, Corea, Japan,
N.-W. Himalayas, N. and W, China, 9 '

44. PADRAONA PAVOR, 1. sp., Plate 1V, Fig. 8, 2.
Hauvrrar : Battak Mountains, N.-E. Sumatra.
Exeaxse: &, 12 to 1:3 inches. *

Descrierion : Mare. Upressipg, both wings shining black tinged
with bronzy. Cilia golden-orange, broadest towards the anal angle of
the hindwing, gradually becoming dusky as the apex of the forewing is
reached in some specimens. Forewing with an orange streak on the
basal two-thirds of the costa, widening out at the end of the discoidal
cell, crossed by the black costal and subcostal veins; an orange streak
on the basal two-thirds of the inner margin; a discal straight series
of seven orange spots, extending from the costa to the submedian
nervure, the series broken between the third and fourth spots from
the costa; the three uppermost spots linear, small, increasing; the
fourth in the second median interspace quadrangular; the fitth in the
first median interspace also- quadrangular, but twice as large as the one
anterior to it ; two spots in the submedian interspace, the anterior one
very small. Hindwing with some orange streaks from the base reaching
to the middle of the wing formed of long seta; a transverse band of
five orange spots across the middle of the dise. Uxpersipr, both wings
rich dark brownish-orange. Forewing with the posterior half black ;
a prominent oblique orange-yellow streak at the-end of the cell; the
discal series of spots as above, except that the four posterior oneg are
larger than on the nppersidq, the two posteriormost conjoined. Hind.
wing with a curved discalscvies of five spots, the four anterior gneg are
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of a slightly lighter shade than the ground-colour, ontwardly defined by
a very narrgw black line, the fifth posterior spot the largest and of a
bright yellow colour, with another somewhat diffused spot beyond
reaching the outer margin ; a black anteciliary thread from the apex of
the wing to the first median nervule.

~ This appears to bga very distinct specics, differing from all others
of the genus known”to me ( Padraona dara, Kollar,=P. masa, Moore ;
P. masoides, Butler ; P. pseudomesa, Moore; P. gola, Moore ; P. goloides,
Moore; P. augiades, Felder; P. olivescens, Herrich-Schiiffer; P. palma-
rum, Moore; P. procles, de Nicéville) in lacking in the forewing on the
nupperside the two spots divided by the lwer discoidal nervule invariably
present in all those species. It agrees with P. procles and P. olivescens
in having no spots in the hindwing anterior to the discal band towards
the costa and base of the wing. It possesses, moreover, a male-mark,
which is, I believe, unique in the genus, consisting of a shining pale
silky streak to be seen in some lights only on the upperside of the fore-
wing placed within the @iscal band of spots in the lower median and
submedisn interspaces. I may add that the entire coloration of the
species is very dark and rich. *

Described from numerous specimens in Dr. L. Martin's collection

and my own, some of which were taken in June.

45, HALPE HIERON, D. 8p., Plate IV, Fig. 1, &.

Hapirar: N.-E, Sumatra.

Exraxse: &, 1115 to 1'25 inches.

Descripriox : Mate. Urpersive, both wings shining hair-brown.
Forewing with, in some specimens, two exceedingly obscure pale spots in
the median interspaces, placed obliquely as usual in the genus, the lower
one nearer the base of the wing than the upper; in some specimens
these spots ave entirely absent ; no “ male-mark.” Hindwing immaculate.
UNDERSIDE, forewing with the inner margin broadly pale fascous, the rest
of the wing dull ochreous-grey ; the two median spots sometimes present
on the upperside always present, conspicuous, whitish ; a very obscure
submarginal series of pale spots in a curved series from the costa to
about the first median nervule; a very fine anteciliary dark thread.
Hindwing pale fuscons, heavily irrorated thronghout with dull ochreous-
grey scales. Cilia of the forewing sometimes faintly checkered, more
often concolorous with the wing, on the hindwing always concolorous.
Antennee black, the base of the club beneath pale ochreous. Palpi,
thoraz, and abdomen above hair-brown; palpi, thorax, and abdomen
benceath dull ochreous-grey.

This dull-coloured, obscurely.-marked specics is evidently allicd
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to Haljze homolea, Hewitson (H. sikkima, Moore), from which it may
instantly be known by the nupperside being practically spotless, and the
underside but very faintly instead of prominently marked. . If, has also

no discal stigma on the, upperside of the forewing in thg male.

Described from numerous specimens in Dr. Martin's and my collec-
tions taken at Bekantschan in Angust and September, and in the Battak
Mountains, in August, both in N..E, Sumatra. «

46. KEeraNa FULGUR, n, sp., Plate I, Fig. 6, 9.
Hapirar: Selesseh, N.-E. Samatra.
Exeaxse: &, 9, 1'7 inches.

]

Descrieriox : Fesane.  UPPERSIDE, both wings dark shining purplish-
fuscous. Cilia concolorons. TForewing with a broad diseal orange faseia,
anteriorly not quite reaching the costa, posteriorly ending on the sub-
median nervare. Hindwing immaculate. TUxprrsine, both wings with
the ground-colour duller than on the upperside, Forewing with the
apex faintly dusted with ochreous scales ; thesdiscal orange band more
extensive than on the upperside, reaching the inner margin, where it
is much paler, the edges of the band more irregalar. Hindwing un-
marked, except by the following steel-blue spots, which can be seen in
all lights, but are more prominent in some lights than in others:—An
elongated one closing the discoidal cell, one in the first median inter-
space about its middle, and three in the submedian interspace at abont
equal distances apart. Anfenne ..ack above, the club beneath ochreous.
Palpi black above, beneath chrome-yellow. FEyes encircled by a band
of chrome-yellow. Head, thorax, and abdomen above fuscons ; abdomen
beneath with six ochreous lines.

Neavest to K. gemmifer, Butler,® (which also occurs in N.-E.
Sumatra, as well as in Perak and Malacea, I have taken it on the Penang
Hill at 2,200 feet elevation above the sea, in November), from the same
sex of which it differs in being larger, the ground-colonr of the upperside

a

. darker, the gem-like spots of the underside quite different, and the

abdomen beneath striped with ochreous instead of being concolorous.
The *gems” of K. gemmifer have never been described in detail.
Mr. Butler refers to them thus:—“ End of cell and apical area of pri-
maries and disk of secondavies [on the underside] spotted, in certain
lights, with shining amethyst-coloured spots " in both sexes. They are
thus disposed :—Forewing with an elongated one placed on the fold in
the middle of the discoidal cell just anterior to the inner edge of the
discal oranfe fascin; three subapical ones placed one above the other,

* Astictopterus gemmifer, Butler, Trans, Lind. Soo, Lond,, Zoology, second series,
vol, i, p. 555, n, 3 (1877).



(4

58 L. de Nicévilie—Bullerflies from the Inda-]falay-rm regiow. [No.1,

divided by the veins; Zindwing with from four to six placed one each
between the veins in a cnrve beyond the end of the cell. It is doubtful
if Mr. Distaut recognised the species, as he makes no mention® “of the
“gems,” and his figure of the species does not.shew them, nor does it
agree with my specimens of K. gemmifer, the orange band on the un-
derside of the forewing in true K. gemmifer being almost of equal
width throughout, while in Mr. Distant’s figure the costal portion is
much narrowed and constricted. Lient. Watson, indeed, sayst that
Mr. Distant’s K. gemmifer equals Koruthaialos zanites, Butler, which is
probable enough, that species being infinitely more common . than
K. gemmifer, the latter occurring very sparingly.

A single example of K. fulgur, now in Dr. Martin's collection, was
taken by myself in the splendid virgin forest at Selessch, in the Langkat
district of N.-E. Sumatra, on 31st October, 1893. Since this specimen
was drawn and the plates illustrating this paper made up, Dr. Martin
sent me in a letter a male of K. fulgur. 1 hope to figure and deseribe
it fally herveafter, It greatly differs from the female on the upperside
in the orange fascia of the forewing being much paler, more chrome-
yellow in shade, larger, and posteriorly continued almost to the base of
the wing ; and the base of the hindwing and base of the ahdomen are
clothed with long chrome-yellow setw.

47. Prastiveia veryicvurata, Hewitson, Plate V, Fig, 15, d.

Hesperia vermiculata, Hewitson, Ann, and Mag, of Nat. Hist., fifth series, vol. i,
p. 316 (1878).

Hagprmrar: N.-E. Somatra.

Expaxse: &, 1'7 inches.

Descripriox : Mane. UPpERsID®, both twings black. Forewing with
the following opaque chrome-yellow markings : —A narrow subeostal
streak extending from the base of the wing to about its middle, a
similar but ghorter and broader streak in the submedian interspace ;
with the following semi-transparent yellow spots +—=Two0 very narrow
and small ones placed obliquely towards the end of the discoidal cell,
the upper the larger, furthest from the base of the wing, the lower
minnte; a dot in the lower discoidal interspace; a spot four times as
large in the second median interspace; a very large spot in the first
median interspace. Cilia black. Hindwing with a basal streak of long
chrome-yellow haivs which runs into a broad transverse fascia of the
samo colour placed in the middle of the wing; the anal area very
broadly chrome-yellow, which area rapidly fines away to nothing at about

* Kerand gemmifer, Distant, Rhop. Malag., p, 403, n. 2, pl. xxxiv, . 20 (1886).
t Proe, Zoo), Roc. Lond., 1898, p. 77.
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the termination of the third median neryule; a streak of chrome-yellow
placed in the submediaun interspace springs from the base of the wing
and rofis into the yellow anal avea; the abdominal margin and cilia
chrome-yellow. UXDER§IDE, forewing fuscous; the costa, discoidal cell,
apex and outer margin decreasingly to the anal angle streaked with
chrome-yellow ; the five semi-transparent spots as above ; a broad, short,
chrome-yellow streak towards the base of the wing in the submedian
interspace ; a pale blue slightly iridescent streak ]ust beyond the end
of the cell in the upper discoidal interspace. Hindwing ehrome-yellow.
with the following black markings:—The costa at the base of the
wing, two subcostal streaks from the base to the apex of the wing,
the posterior of these interrupted {owards its end; a streak in the
subcostal interspace also outwardly interrupted; a streak in the cell;
a very broad one twice interrupted in the snbmedian interspace’;
a rather obscure streak in the internal interspace, extending from
the base fo a little beyond the middle of the wing; three small
spots on the disc between the veins: also with the following pale blue
slightly iridescent elongated spots:—Two in the discoidal cell, and a
series of eight others extending right round its outer end. ~Anfenne
black, club prominently chrome-yellow above, the apex black. Palpi
black above, yellow beneath. 7Thoraz above black clothed with long
yellow hairs. Abdomen black, ringed with yellow. Legs yellow.

The nearest ally to P. vermiculata appears to be the © Hesperia "
Savescens of Folder (Reise Novara, Lep., vol. iii, p. 517, n. 905, pl. Ixxii,
figs. 7, male; 8,9, female, 1867), from Celebes, from the female sex of
which the present species differs in several particulars on the upperside,
and conspicnously on the underside, in the presence of the pale blue
slightly iridescent spots, these being apparently entirely absent in
P, flavescens.

This very lovely species is described from an unique example in
Dr. Martin’s collection taken at Bekantschan, at the foot of the Battak
Mountains, in N.-E. Sumatra, in July, 1893. Mr. Hewitson orxgumlly
obtained it from Sumatra also.

EXPLANATION OF THE PLATES.

Prare 1.

Mycalesis (Satoa) maia, v, §p, &, Pe
woo $pe

Eullm?m (DOpMa) eaon. n. £p., d', p.

Stichophthalma sparta, v. sp,, &, p.

Euthalic (Dophla) eson, n. sp., §, p. 12,

Kerana julgur, n. sp., ¢, p. 65.

Erynnis dimile, Moove, &', p. 52.

i, 8

1 18

1,

12,
2,

LI - = S
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Fig. 8. Neptis clinioides, n. sp., &, p. 6.
e 9 n  miswa, n, 8p., &, p. 7.
BV Ay ; Praye IL
Fig. 1. Euffalia'|Dophla) externa,w. sp., &', p. 13,
" 2, " 3 1" " %, p.13.
e, A " » eurus, n, sp., o', p. 15,
" 4. n ® 5 ” » ¥ s 15.
5 % , " . gupta, de Nicéville, 9, p. 18.
® .. 6. Laxita laocoor, n, sp,, ¥, p. 20,
e s w  tola,m,sp., §,p. 20
T a4 b Lyncestis, n. sp., &', p. 22,
9 » lola, n, 8p, o, p. 20, ‘ “
w10, sy lyclene, n. sp., o', p. 211
o 11 Everea moorei, Leech, &, p. 32,
» 12, Cyaniris ecissa, n. gp,, o', p. 31.
. » 18, Logania luco, n. sp.,, 7, p. 28,
» -
Prare II1.
PFig. L Argywais wiphegLinnmus, & and g, p. 8.
. 1 ) 0 1 P S
o 8, Euthalia sakii, n.gp.,, $, p. 9.
. 4. Herona pringondani, Fruhstorfer, ¥, p. 4, <L
» 5. » ) " o, p. 4. .
w  B. Euthalia (Dophla) eion, n. sp., ¥, p. 11,
» 7. Herona swmnatrana, Moore, $, p. 5.
w 8. Euthalia (Dophla) cion, . sp., &%, p. 11,
Prate 1V,
Fig. 1. Halpe lieron, n, sp,, &, p. 54,
o 2. DPithecops mariw, n. sp., &, p. 30,
w8 Listeria dudgeonii, n. sp., o, p. 36.
o 4 Tajuria blaukae, n, gp., ¢, p. 89.
o 9. Papilio ( Menamopsis) petya, 0. sp., o, p. 47,
WL o (Pangerana) hageni, Rogenhofer, o, p: 45.
84 o (Menamopsis) perses, v, 2p., &, p. 46,
» 8. Padraona pavor, n. gp., &, p. 680
w9y Pithecops mariw, n. sp., 2, p. 30,
o 10, Simiskina solyma, n. 8p., ¥, p. 29,
5 11 Avlhopala constan'caw, n 8p, ¥, p. 34
Prate V.
Fig. 1. Gerydus gigantes, n. sp., o', ‘p. 23.
o2, Paragerydus pycus, n, gp,, o, p, 27.
. 8. Lampides lucide, n. &p,, &', p. 33.
» 4. BSepa cronus, . 8p., &, p. b0.
w 5.7 Aphnaus hiendlmayrii, n. sp., ¢, p. 38,
o 6, Sinthusa malika, Horsfield, ¢, p, 48,
» 7. Deliag dymas, o, 8p., o, p. 44,
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Fig. 8. Cyrestis therese, n. 8p., ', p. 18,
w 9. Neocheritra namoa, n. 8p., d', p. 41,
s o10. Charana ceplieis, n. sp., &', p. 40, _
» 11, Gerydus gallus, n. sp., 9, p. 25, o b
Nt » gotubus, n.sp, $,p 247 L T
n 13, " gigantes, n. 8p,, ¥, p. 23,
w14 Paragerydus portunus, v. sp., d', p. 27, o
» 15, Plastingia vermiculata, Iiemtson. ', p. 56.
»w 16. Camena cremera, n. sp., d', p. 37, L] -
» 17. Sinthusa aspre, Doherty, o', p. 44.
18, - malika, Horsield, &', p, 43,

On the Chemical Ezamination of certain Indian Food Stufis. Part I,
Fats and Oils—By P. C. Ray, D. Sc. COommunicated by ALEx.
Peprer, F.R.S. o

[Read Febrnary 7th.]

Of late years a belief has been gmmng ground in Calentta, Bombay
and in many other important towns in India, not apparently without
reason, that wholesale adulteration is practised in many of the common
articles of*diet, notably in ghee, butter, milk, mustard oil, &c. The
_present investigation was undertaken with a view to throw some light
“on these points, and it embodies the results of work carried on at
intervals during the last four years.

PRELIMINARY,

As butter enters largely into the dietary of the people of Europe
and America, abundant work has been done by Chemists on its analysis.
It is, however, well-known that the composition of milk and of the butter
made from it is, within certain limits, dependent on the breed, climate,
method of feeding the cows, period of lactation, and so on. The standard
for genuine butter as generally accepted in England, especially at
Somerset House, cannot therefore be always accepted as a safe guide in
this country. '

The analysis of the fixed oil of mustard and the various other oils
with which it is generally sophisticated also presents considerable diffi-
culties. Not much work has been done in this field, The history of the
substances which have been subjected to analysis is seldom given, and
the experimental methods are not generally described in sufficient detail
to enable the resnlts to be compared, While the information avsilable is
meagre on the one hand, the results published from time to time ave in
themselves in some cases contradictory, It was thng found to be
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necessary to work out in the first instance a series of constants for such
Indian food-stuffs as mustard oil, butter, ghee, &c., which might be of
_some help ir deciding cases of falsification. \

Particular .care. was taken in procuring gennine samples of the
substances. The oils were, in many cases, expressed under direct super-
vision from seeds carefully selected, so that the purity of the products
was unquestionable. A sample of pure mustard oil was also obtained
through the conrtesy of the Superintendent, Alipur Jail, and another of
cocoanut oil from the officer in charge of the *“ Copra” works, Vipes
Island, Port Blair, with a certificate from him, guaranteeing its. purity,
and stating it to be a standard sample.

The preliminary examination of fhe fats and oils is much helped
by the determination of certain physical conslants, e. g., melting point,
specific gravity, index of refraction, &c. The work in the present com-
munication is confined solely to the chemical methods. The application
of the physical tests; is reserved for a future occasion.

The fats and oils are *simply combinations of certain acids, the
so-called fatty acids, e. 7., butyric, stearie, oleic, palmitic, &e., with
glycerin ; hence they have been named the glycerides. By estimating
the amount of both or éither of these constituents of ‘fatty substances,
valuable information is ohtained as to their nature. Now, if a fat
be treated with an alkali, the fatty acids contained in it com-

bine with the alkali, resulting in the formation of organic salts,

commonly called a soap, and the separation of glycerin. It so
happens, however, that the molecular weights of some of these fatty
acids vary within wide limits. Thus, butyric acid, occurring in butter-
fat has a molecular weight equivalent to 88, while erucic acid, a compo-
nent of mustard oil, has a molecular weight of 338. *A molecule of
caustic potash weighing 56, will exactly neutralise 88 parts by weight
of butyric acid or 338 parts by weight of erucic acid. Hencen given
weight of butter-fat will require a far larger proportion of caustic
potash to eonvert it into soap—to saponify it, as it is technically called—
than the $hme weight of mustard oil. Koettstorfer has made use of
this principle. It has in fact been found by actual experiments that
while 100 grammes of butter-fat require very nearly 22 grammes of
canstic potash for saponification, the same weight of mustard oil requires
only 17 grammes of the alkali. The amount of glycerin in a fat or oil
also will vary in a corresponding manner.

Again butyric, caproic and other volatile acids present in cocoa-nub
oil, butter-fat, &c., may be easily separated from the non-volatile acids
by distillation, and their amount ascertained by their potash nentralis-
ing power. Upon this principle is based the well-known Reichert's
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test. The amount of iodine absorbed by different fats and oils also lies
within wide ranges. The iodine absorption test has been employed with
remarkuble success by Bavon Hiubl in deciding cases of ndulteratmu

The following processes have been made use of :—

1. Direct titration of the fats and oils by alcoholic potash=-

Koettstorfer's test.

2. Iistimation of the amount of glycerin,

8. Todine absorption test of Hiibl. * -
- 4. [Estimation of the volatile fatty acids—Reichert's test.

The detailed results obtained by each of these methods as applied
in the present inquiry will now be described.

KOETTSTORFER'S METHOD.

Most of the oils, when recently expxcsscd contain suspended im-
purities derived from the seeds, &c., in a very fine state of division.
These settle down in course of time. The oils thus clarified by sub-
sidence were filtered through bibulous paper to remove any traces of
adherent moisture which might b~ present. The application of even a
gentle heat cannot be resorted to for this purpose. Mustard eil, which
is classed among: the non-drying oils, was found to gain in weight con-
tinually when placed inside the chamber of a water-oven and weighed at
intervals of 15 to 20 minutes.

Preparatioy oF  Anconornie Porasm.—The alcoholic solution of
potash, approximately of semi-normal strength was prepared by dissolving
sticks of potash in pure alcohol. The solution, filtered off the
insoluble residue, is generally found to have a reddish-yellow color.
It has therefore to be decolorised by shaking with pure animal
charcoal. .

O1r or MrsTarp,
Stnapis nigra, S. alba (Nat, order—Crucifers.)

Different samples of mustard seeds were found to y leld a fixed oil -
varying from 32°/, to 36°/, of the air-dried seeds.

1. 2534 gm. oil were weighed into a bottle of about 12 oz capa-
city, and 20 ¢. e. of aleoholic potash solution were added. The month
of the bottle was elosed with an India-rnbber cork, fastened by means
of wire. The hottle was kept immersed in boiling water for 45
minutes. A blank experiment under exactly similar conditions was

made side by side to determine the strength of the potash. The
indicator nged was phenolphthalein—

20 ¢.c. KOH=20'7 ¢. c. g HCL
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g N ; :
495 ¢ c. -2-'HCl were mquu‘ed to neuntralise the excess of alkali.

(20'7-—495) c. c. or 1575 c.c. % HCl represent the amount of alkali

reqmred for the sapomﬁca.hon of the oil,
le.c. —2- HCl = 902805 gm. KOH

Amonnt~of potdsh consumed by 1,000 gm. oil (=saponification.
15-75 x 0-02805 x 1000
2534

2, 1713 gm. oil were heated in a flask over a water-bath for ten
minntes with 20 ¢. c. KOH solution, the fhouth of the flask being covered
by a watch-glass—

20cc. KOH=20"7c.c. %— HCI1 (Blank experiment)

equivalent), is therefore equal to gm,=174'5 gm.

N
101 cec. -§HCl-were required by the excess of potash.

106 x 002805 x 1000
27} E RPNy
3. Mustard oil expressed from a different sample of seeds.

3084 gm. oil were treated with 20 ¢. ¢. KOH solution in a
bottle, which was immersed in hoiling water for aboat 40 minutes; the
mouth of the bottle being closed by an India-rubber cork tied downt by
aeans of wire—

20 c.c. KOH=208¢. . % HCI (Blank titration)

=1735

Saponification equivalent=

1I'5¢cc g HCI were required for the excess of potash.

or 193 ¢. c. %— HC1 represented the amount of alkali used up.

- 3 19:3 %0 o
Saponification equivalent= 24 2208;3 $20 =175'5

4, 2222 gm, oil were treated with 20 c. e. KOH solution and heated
in a flask over a water-bath for 12 minutes; the month of the flask being
covered with a watch-glass—

Excess of alkali required 7 ¢, c. %I- HCI

20 c. c. KOH w 208 ,, ,, (Blank titration).
; ; 13°8 x 0-02805
Saponification cquivalent= Ex 20528;” ! 100_ 1742
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5. 1.8012 gm. oil were saponified under the same conditions as des-
cx'ibed'nbove, with 40 ¢. ¢. KOH solution—

1894.] certain Indian f’ood Stugfs.

-

40¢c.c. KOH . =320c.c. g AC1

Excess of alkali =210 ,, ‘A
0:02805 x 11 % 10°
18012
6. Pure musfard oil from Alipur Jail.

3493 gm. oil were mixed with 20 e, ¢, potash solution and the
mixture kept immersed “in boiling water for over half-an-hour. The
mouth ofthe bottle ‘being closed by a cork fastened by a wire—

Saponification equivalent= =171'3 =

20c.c. KOO =307c.c. g— HCl

Excess of alkali= 92 |, 13
215 x 0-02805% 10°
5493 S
7. Duplicate analysis of the above. 2195 gm, oil heated to boiling
on & watertbath with 20 ¢. ¢. KOH solution for 15 minutes, the mouth
of the flask being covered with a watch-glass.

Saponification equivalent=

20¢.¢c. KOH =307c.c. 1;HCI (Blank experiment)

Excess of alkali=172 ,, o3
135 x 0:02805 x 10°
2:195

Tt would thus appear that mustard oil is very easily saponified hy
alcoholic potash, and that a large excess of the latter is not necessary.

The oil was in some cases found to have a pale yellow color, in others
the tint was somewhat deeper. The soap solutions were tinged
accordingly. The want of exact uniformity in the tint sometimes
interfered with the exact determination of the conclusion of the
reaction during the titrations. It may also be sfited that the soap
solutions were generally diluted with about 25 c. ¢. of hot water, from
which all traces of carbonic acid gas had been driven off by hoiling.

Tu the above experiments it will be seen that the saponification
equivalent of the samples of mustard oil has varied between 1755
and 171°3, the average of the seven determinations being 1735, -

Hence it would be safe probably to adopt the saponification equi-
valent of mustard oil as lying between 171-=175.

Saponification equivalent= =172'5
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SaroxtricArros EquivArexT For Nier-Seep Oir.
Guizatia abyssiu.ica (Nat. ord.—Composite),
As tnis oil &5 one of the commonest adulterants of mustard oil,
a genuine sampie of it was procured for experiments.
1. 1.4605 gm. il were weighed out intoa flask, 20 c. ¢. of aleoholic
potash were then added, the mixture covered with a watch-glass and
treated to gentle boil‘ng, with occasional agitation for 15 minutes. ’

20c.c. KOH =1595¢.c. -g- HCI (Blank experiment)

Excess of alkali=61 ,, "
ar 9805 5 102
Saponification equivalent= e x 01.' 4(;8(;); 230 =1892 o

2. 1906 gm. oil were saponified as above with 40 c. c. alcoholic
potash,

40c.c. KOH =3l19c.c. '2N" HCI ¢
Excess of alkali =188 ,, W :
A 13- . 5 3

* Saponification equivalent = LA 0109208 (? 2 AUE 192'8

3. 2184 gm. oil were treated as above with 40 ¢, ¢. alcoholic potash
solution, 5
40c.c. KOH =318c¢. c.'-ﬁ HCI (Blank experiment)
Excess of alkali=170 ,, "

'8 % 002805 x 103
Saponification equivalent= Sho 02_ 7 84?0 il =190:0

The doterminafionn. deseribed above were made in November 1891,
when the il was fresh. It was preserved in a stoppered bottle and a
year after (November 1892) the saponification equivalent was fonnd to
be 191°6.

The saponification number for niger-seed oil may be taken as 190.

© SAPONIFICATION EQUIVALENT FOR Cocoanur OrL.
The sample wag obtained from Viper Island, Port Blair, and was

guaratiteed to be o “ standard sample.”
1. 1275 gm. oil were treated with 20 ¢. c. alcoholic solution and

heated to boiling on the water-bath as in the previous cases.
N
920¢c. 0, KOH =3045¢.c. % HCI1 (Blank experiment)
Excess of alkali=1875 R

: 1 " r Y
Saponification equivalent= X 01922,;3 ,? XA 2574
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2. 1'24 gm. oil were treated with 20 c. e. aleoholic potash as above
¢ 20c.c. KOH =304c.c. g HCI (Blank experiment)

Excess of alkali =190 ,, , ,° X 11T
Saponification equivalent — Ll 0'10.‘22205 as l03::257’8
3. 1'038 gm. oil with 20 c. c. n.lcoixolic potash golntion,
- 20c.c. KOH =20'4c.c. g HCI
Excess of alkali=10'8 ,, A
Suponiﬁcation O(Iniv:;lent=9.6 ><0]2g;)§ - l03:252’)°4

_ The saponification equivalent for cocoanut oil is thus found to lie
between 257—260.

SAPONIFICATION EQUIVALENT OF PURE FRESH GHEE (CLARIFIED DUI‘TER).

1. 13525 gm. ghee were heated in a water-oven and then kept
inside a desiccator fora week., The ghee was then found fo weigh
13:5 gm. Tt wopld thus appear that ghee is not hygroscopic; nor does
it contain amy moisture,

1. 18196 gm. ghee were treated with 20 c. e, aleoholic potash solu-
tion. Deotails as in the previous casés.

20c.c. KOH =31'0c.c. % HCI (Blank titration)

Excess of alkali=1655 o
0 . ()~ 5 8
Saponification equivalent= A (l)gfg(? sx 1 2997

9. 20776 gm. ghee saponified with 20 ¢. ¢, aleoholic potash solution.
20c.c. KOH =308cc. % HCI (Blank titration)

Excess of alkali=14'5 , -

S : _163x002805 108
Saponification equivalent= 50776 =22007

3. The same ghee re-melted and filtered. Thefe was no residue on
the filter.
1'294 gm, saponified with 20 c. c. alcoholic potash.

20¢.0. KOH =309 c. .= HOI (Blank titration)
Excess of alkali=2145 %

: ¢ 945 x 0002805 x 108
Saponification equivalent= 7508 =220-1

Jo:m 9
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! Axorner SaupLe oF GHEE.
L. 1'547 gm. were treated with 20 c. ¢. alcoholic potash, the mouth
of the flask was closed with a cork to which was attached a long glass
tube, which acted a3 a reflex condenser. .

20c.c. KOH =165¢.c. I—;— HCI (Blank tit.)

Excessof alkali =43 /
: 12x0:02805 108

e =217'6
2. 11512 gm. ghee treated with 30 e. c. potash,

80c.0. KOH =25 c.c. gﬂm (Blank tit.)

Excess of alkali=160 ,, .~.
9 % 0:02805 x 10°
1-1512

Saponification equivalent=

Saponification equivalent = =2192

S.woxmcano.\_{. Equivangnt For Mowa ‘* Burter,”
Oil of Bassia latifolia—( Nat. order—Sapotaces.)

This snbstance by its physical characters, e. g., eolor, consistency, - -

melting point, &e., much resembles ghee, and is therefore frequently used
for its falsifieation. . \
1. 1-396 gm. oil were placed i a stout 120z, bottle, together with
40 c. e. alcoholic potash solution. The mouth of the bottle was closed
with a India-rubber cork, fastened by means of wire. It was then kept
immersed in boiling water, with occasional shaking.
40 c. c. alcoholic potash were also heated under exactly the same
conditions—
40c.c. KOH =3l6c.c. g HC1 (Blank exp.)
Excess of alkali=21'6 ,, "

' 02805 x 10°
Saponification equivalent = 1022 1'2889(:3 X =2009

2. 2086 gm. oil heated under pressure just as above—
20c.c, KOH =293 c. c. % HC1 (Blank.)

Excess of alkali=146 |, ”
147 x 0:02805 x 108 ;
5086 =197'6
The soap solutions were perfectly clear and colourless.
. To ensure complete saponification it ds preferable to treat Mowa
oil ander pressure as above, If the oil be simply heated on a water-

Saponification equivalent=
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bath, with a watch-glass at the mouth of the flask, the soap solution
is sometimes found to have a turbid appearance, and the Sa,pomﬁcat:on
equwalent comes out rather low. : 5

SAPONIFICATION NUMBER FOR MUTTON-FAT,

The fat was melted over a water-bath and filtered to get rid of the
S shreds of membrane, &ec.

1. 13906 gm. of fat were treated with 20 c. c. alcoholi® potash and
heated over a water-bath for 15 minutes.

[ o)

20 c. c. KOH =162 . o. g HCI (Blank.)
Excess of ,, -6'0 5 o
2
Saponification equivalent ) 80? ;;(())62x103 2057
2: 09318 gm. of the same sample treated with 20 ¢, ¢. alcoholic
potash, &e.
20¢.c. KOH =1615¢.c. g— HCI (Blank.)
"\ 5 Excess.o,f 3 =98 ., ,,
: A - 002805 x 6:85 % 10° :
. Saponification equivalent = 00318 =206°2
AXOTHER SAMELE OF-MUTTON-FAT.
[ 0'8354 gm. was treated with 20 c. c. KOH.
' 20c.c. KOH  =1615c. c.%HGl (Blank.)
q Excess of ,, =102 ,, ”
| ) . 595 % 0:02805 % 105
Saponification equivalent = 0835 : =199'8
Duplicate analysis of the same sample gave the number as 109-2,
SAPONIFICATION EQUIVALENT OF OIL OF SESAMBE.*
Sesamum indicum (Nat. Order : Pedaliaces.)
1. 1:6835 gm, oil were heated over a water-bath with 20 c. ¢, alco-
holic potash solution for 15 minutes.
2. 13145 gm. oil were heated as above with 30 ¢, e, alcoholic potash
solution, : % :
5 20¢.c. KOH =162 c.c. 3 HQ1 (Blank.)
‘ 1% 30 c, G, " - =24'3 " "
/ # Tho oil was extracted by means of carbon bisulphide
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4'8c, c.%‘ HCI were required by (1) for the excess of alkali,

,5'4 » 3 17 ” (2) 19 3] ”
A ol & A o & 11. Nal) 3
Saponification equivalent of (1)= & x(l)ggggs x10 =1900
_ 8:9%0:02805 x 108 g
Do: . do. (1)= =TS =1899

SAPONIFICATION EQUIVALENT OF Liarp*

1. 1°4245 gm. lard were heated over a water-bath with 20 c, c. alco-
- holic potash solution. ¢

2. 1432 gm. lard heated as above with 30c. ¢, aleoholic potash
solution—

20¢, c. KOH  =158c. 0.5 HOI
. 30 2 =237 7 0
(1) Consumed 59c. c.% HCI for the excess of alkali.

(2) " 137 ” ” B L
99 % 002805 x 108
Saponification equivalent for (1)= 2 Ti0 4; X 1949
10 x 0-02805 x 10°
1] " 2 (2)= xog?‘fgox;,XIO =1959
Mean of two=195'4.

ESTIMATION OF GLYCERIN ACCORDING TO FOX AND
WANKLYN’S METHOD, AS IMPROVED BY
BENEDIKT AND ZSIGMONDY.

In view of the contradictory statements which have appeared from
time to time as regards the applicability of this process, o few preli-
minary experiments were undertaken with the object of testing its
trustwerthiness :—

(a) A solution of pure osalic acid was divided into two equal
portions. The oxalic acid was thrown down by means of calcium acetate
in presence of acetic acid. The oxalate precipitate was in one case
dissolved in hot hydrochloric acid, the solution diluted with water
and further acidified with salphuric acid, warmed to about 60° and

“titrated against accnrately standardised permanganate solution. In
another case the oxalate precipitate was converted by ignition into lime,

.
[

® The lard was o standard samplo and was not taken off any particular part oi
the pig's carcass,
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(1 c. C. % KMn 0,=00028 gm. CaO ) The two results were found to
be thoroughly coneordant. 210k

(b) Oxidation of glycerin to oxalic'acid :— »

1. 562 gm. of glycerin were weighed into a flask and diluted to
500 e. . with water. 25 c. c. of the solation were oxxdmcd to oxalic acid.®

2
25 c. ¢. sol.= 260 gm, glycemn—O 281 gm. glycerin<on the sup-

position that the sample contained cent. per cent. of glycerin.

The potassium oxalate solution was made up to 500¢. ¢. of which 100
¢. ¢. gave 0028 gm, CaO- (by igpition)

or 500 ¢. ¢. KO Sol.=0028x5 gm. CaO=0:02x5 Ca

_ But 00002 gm, Ca=0'0046 gm. glycerin,

s 002 gm, Ca=0046 gm. glycerin,

r (002 x5) gm. Ca= 0046 x 5 gm. glycerin=023 gm. glycerin.

The Sample thus confained 100 x (-;)?28‘11. or 81'8°/, of glycerin.

2. 5895 gm. glycerin (the same sample) were dissolved-in water
and diluted to 500 c. ¢., of which 25 ¢. e. were oxidised to oxalic acid,
5895
200"
The oxalate solution was made np to 500 ¢, ¢., of which 100 c. c.
yielded 00285 gm, Ca0=002035 gm. Ca.

But 1c. c. 1_\T. KMnO; =0002 Ca from CaC,0,

25 e. ¢, sol.=

gm. = 02947 gm. glycerin.

=0'0046 gm. glycerin.
. 0°02035 gm. Ca =0'046805 gm. glye.
or 500 c. c. oxalate sol. = (0°046805 x 5) gm. glye.
A =0234 gm. gly
0234
02047
The mean of the above two determinations may be taken gs 80°/,
approximately.

The sample thus contained lOOx or 79:75°/, glycerin.

SAPONIFICATION OF Mustarp Orr.
(Estimation of glycerin.)
1. 865 gm. oil were saponified according to Allen’s method.t
The soap solution was treated with dilute sulphuric acid, the beaker in
# An abstraot of Benedikt and Zsigmondy's method will be found in Jour, Soe,
Chem. Ind. IV, 610

+ The use of alcoholic potash is highly objectionable; “ pure moethyl aleohol ? i
difienlt to procure. “‘Hence” as Allen remarks, “I have latterly aimed at
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which it was contained was immersed in ice-cold water to completely
solidify the separated fatty acids. The glycerin solution was then
filtered off.and made up to 250¢. c. of which 20¢. c. were each time oxidised
to oxalic acid. The cxalic acid was thrown down by calcium acetate.
The precipitate of Ca0 was dissolved in HCI, further acidified with
H,S0O,, and titrated with N/10 KMnO,, The strength of the permanga-
nate solation was ascertained each time by titration against re-crystallised
oxalic acid and sometimes against ferrous ammonic sulphate. é

7°5 e. e. N/10 KMnO, were used up by the oxalic acid solution.

le e, N/10 KMnO,=00063 gm. O=0'0046 gm. glycerin; hence
amount of glyeerin in 20 c. c. sol.

=00046 x 75 gm.
. Total glycerin in 250 ¢, c.
250

=(0-0046x7-5)x-2—0-

=0431 gm.
Per cent. of glycerin in the oil=4'98.
But the N/10 KMnO,=0'0061 gm. O instead of 0:0063 gm. O.
Per cent. of glycerin in the oil=4'82,
2. 848 gm. oil were saponified just as above. The giycerin solution
made up to 250 ¢. ¢, of which 50 ¢. e. were oxidised to oxalic acid.
The oxalate solution was divided into two equal portions, one-half
(a) (=25 c. c glye. sol.) was acidified with H,S0,, hecated to-boiling
and titrated, the other half (&) was treated with Ca Ac, and the pre-
cipitated CaO dissolved in dilute H,80, and then titrated with

N
o KO, .

(a) Required 17°0 c. c. % KMnO,
( b) » 15.0 " "
le, c. -l% KMnO,=00046 gm. glyc.

15e, ¢ =00046 x 15 gm, glyc.=0'069 gm. glyc.

N
. m 7]
", 250¢. ¢, glye. solution contains 069 gm. glycerin,
Per cent. of glycerin in the oill=814,
Experience has shewn that the oxalate solution if titrated direct,
after addition of H,S0,, gives the result too high. Precipitation of the

effeoting saponification by aqueous alkali, and thus completely avoiding the sourco
of ‘enor ju question.” Jour., Soc, Ghem, Ind. V. 70; uléo Sutton’s Volumetric
Aualysly, 6th ed. 1, 345,
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oxalate as CaO cannot be dispensed with. These experiences are in con-
formity with those of Allen and Belcher. Two more saponifications
carrie® on as above yielded the percentage of glycerin as 53 and 60
respectively. P Y s Seh i

.

AN InprovED METHOD OF SAPONIFICATION.

It is thus evident that the su.p:miﬁmtion *was by no means com-
plete, as the percentage of glycerin ranged heébween B:'14 and 4'8.
Allen's method had thuas to be abandoned. 1t was, in fact, noticed that
the oily layer invariably floated over the solntion of canstic potash and
that shaking simply bropght about a momentary incorporation of the
oil and alkali. The two layers separated assoon as the bottle was
placed in the boiling water. This difficulty was obviated by the intro-
duction into the bottle of ashestos wool, thoronghly ignited previously to
get rid df accidental organic impurities. This absorbing medium brought
the oil and the alkali into intimate contact with each other and thus
complete saponification was ensured. The hgating was done just as in
the previous cases, #. e., by immersion in boiling water. :

L. 1573 gm. oil were treated as above, the fatty acids liberated by
means of dilute”H,SO, and filtered off. The mass of asbestos, which
had become slimy by the absorption of the fatty acids was then thrown
on the filter-paper and repeatedly exhausted with hot water. Scarcely
a trace of the fatty acids was found to pass through the filter-paper.*
The filtration was carried on with the aid of a Bunsen’s pump.

The glycerin solution was made up to 250¢, ., of which 100¢. ¢, were
oxidised to oxalic acid. The latter thrown down as CaO. The Ca0
dissolved in dilute HySO, and the solution made up to 250 c. ¢., of which

100 c.c. reqd, 4*7c.c. 'INT)' KMnO,

OX B8O et oy A1 R8s »  (=100c¢.c. glycerin sol.)
0 250 o, ¢ glycerin solution=29'37 c. c. 1% KMnO,

and le,c. % KMnO,=0'0046 gm. glye.

S B ST =0-135102 gm. glyc.
or 1°573 gm. oil yielded 0135102 gm. glye.
whenee glycerin °/, =86 %

2. 2167 gram. oil were saponified as above.
The glycerin solution made up to 250 ¢, ¢. of which 100 o, c.

# The filtered solution of glycerin was sometimes perfectly olenr,

sometimes
slightly opalescent,
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o = N
oxidised to O, precipitated as Ca0, &c., and titrated=16:0c c.rﬁKMnO.‘
whunee vercentage of glycerin=845
3. 199 gm oil ;aponified us ahove. Details exactly the same as in
the precéding. g
250¢. e, glycerin solution=35¢. c. -11% KMnO,
glycerin °/, =81
4. 1+3165 gm. oil saponified according to the improved method.
Details the same as in the previous cases— X

250¢. . glycerin sol.=250¢, ¢, -% KAMnO,

=0'115 gm. glycerin
glycerin ¢/ =87, .
The permanganate solution on direct titration against ferrous am-
monium sulphate gave

Ic. c . =56 (1-002) mgs. Fe.
Whence glycerin per cent. (corrected)=87 (1-002)
=853

5. 2:0365 gm. oil saponified: details the same— k.
250¢. c. glye. sol. =375 -1% KMnO,

Glycerin per cent. =833 (corrected).
6. 1:264 gm. oil saponified as above

250¢. ¢, glycerin solntion=23-75 c. c.%f-) RMnO,

Whence glycerin per cent.=564.

It would thus be safe to fake the percentage of glycerin in mustard
oil as 8'5, The oil used was not in every case identical, but from
different samples, in fact, the same as used in the determination of the
saponification equivalent.

DETERMiNATION 0F GLYCERIN 1y MUTTON-FAT By THE Aspestos METHOD.

1. 10425 gm, fat were saponified under pressure as in the case of
mustard oil.

The glycerin solution was made np to 500 ¢, e. of which 100 ¢, e. were
oxidised to O. The CaO was dissolved in dilute H,SO, and made up to

250¢. ¢.; 50¢, e. of the latter were equivalent to 1 e. c. % KMnO,

« or 250 Ca0 sol,=100c, ¢. glye. sol.= He. ¢. TN(-) KMnO,
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Eo KEMnO,

andle.ec. i—% KMnO, =00046 gm. glycenn °

Total amount of glycerin " =0:0046 x 25 gm. =0115 gin.
whence porcentage =11-03.

or 2500, c. glycerin solution =25c¢. ¢,

-]

v

But, lcc o KMnO,, when titrated against pure oxalic acid was

fonnd to be equal to, 1e. c. KMnO,, (1-0:02)

. per cent. of glyceng (corrected ) =11'03 (1~002)
=1081.
2. 1'8877 gm. fat were saponified as above; the heating was con-
tinued for 6 days on an average of 3% hours each day.
The filtrate® (=glycerin solution) was made up to 500c. ¢. of which
50¢. ¢. were oxidised to KO, &c.
The CaO sol. was made up to 250¢, ¢. of which 100¢. ¢, required

Nt
1I'7e, c. r6 K}IDO‘
. 250¢. ¢, Ca0 sol. = (17 xé)c o X RMaO
. 2 v o 10 4

or 50¢. c. glye. sol. =4250¢. . -IS KMnO,

Or 600 3, -5 wyi cw A S
whence percentage of glycerin = 1036
per cent. corrected =10'36 (1—002)=10"16
Theoretical percentage of glycerin in mutton-fat, calculated as
tri-stearin=10"38,

DETERMINATION OF GLYCERIN IN Nicer-Sgep OiL,

1, 3165 gm. oil were treated with potash solution and asbestos
&o., as in the case of mustard oil.

The glycerin solution was made up to 250¢. ¢. of which 50¢:c. were
oxidised to O, and the CaO sol. also made up to 250 ¢, c—

50¢. ¢. CaO sol. =3c. c. E- KMnO,

* The filtrate in the above cases was very faintly milky. It was therefore
snrrounded by ice-cold water to solidify, if possible, minute traces of fatty acids
which might have remained in suspension, The opalescence, however, could not
be got rid of. On standing for 8 to 4 days the solution kept in a stoppered flask
became clear, but was at the same time the nidus of a kind of fungoid growth,
resembling flakes of cotton-wool,

J 10
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. 250, c. CaO sol. =15¢.0c. %mno..

e " 50 glycerin solution =15,, ,, T
or 250- ” " =‘75 n o 4y

But le. c. % KMnO, =00046 gm. glycerin,

Percéntage of glycerin:w X_“E-_-]o-g, ;
3165

2. 1'704 gm,. oil were treated éxactly as above, the glycerin solu-

tion made up to 500¢. c. of which 100¢ ¢, were oxidised to oxalic acid,

The Ca0 dissolved in dilute H,S0, was made up to 250 ¢, c.
50 e, c. Ca0 s0l, =1'6e. e % KMnO,

e e L
or 100 c. c. glycerin sol. =80 ,, .,
500 ”»" ” " =400 » N ”

. 8
Percentage of glycerin =wloggi§-li =18,

The percentage of glycerin in niger-seed oil is thus practically the
same ag in mutton-fat,

ESTrMATION OF GLYCERIN IN BUTTER-FAT.

The oxidation of glycerin by the alkaline permanganate is not
applicable in the case of butter-fat, as the soluble fatty acids, e g.,.
butyrie, cnpx‘o'ic, &e., it contains yield notable quantities of oxalic acid
under the same treatment. The same remarks apply to the case of
cocoannt oil (See Chem. News, Vol. LXILI, p. 251).

NOTE. ON THE FOX AND WANKLYN METHOD OF
i ESTIMATING GLYCERIN.

This method, althongh it yields accurate results, can searcely be
made use of by the ordinary commercial analysist on account of its
tedions and troublesome nature. Moreover, the manganese precipitate,
sometimes bulky, cannot be properly washed without the aid of a
Bunsen's filter-pump, The details recorded above will show that each
determination of glycerin involves steady work of several hours. .Tf
ordinary aleohol be nsed as a solvent for the fats and oils, saponification
is easily effected, but there is considerable risk of the loss of glycerin
during the evaporation of aleohol.
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Ox THE 1055 OF GLYCERIX BY VOLATILISATION.

2:165 gm. glycerin were diluted with water to 250¢. ¢. ; 50¢. ¢, were
' each time mixed with 25c. ¢. pure alcohol the latter ovnporaued off on -
a water-bath in— ° o i v3
* (1) A platinum basin of 3 in, diameter.
(2) A porcelain basin of 5.in, diameter.
(3) Do. do. of about 3 in. diameter.
In (1) and (2) the percentage of glycerin was found to be 740;
in (3) the percentage was 77'8. The percentage as found before (see
p. 69) shounld have been 80.
It is thus evident that during the evaporation of aleohol consider-
able quantities of glycerin are carried off.

.

* IODINE ABSORPTION FOR FATS AND OILS.+

Cocoaxvr Orr.
The sample was the same as used for tho determination of the

-

saponification equivalent,
1. 13585 gm. oil were digested for 24 hours with 10¢. e. chloro-
=~ form and 20c. c.iodine solution. In this as wellas in the subsequent

analyses a blank experiment was each time made side by side, and
under exactly similar conditions, to determine the strength of the iodine
solution. The time allowed for digestion was from 18 to 24 hours.
20¢. ¢, iod. sol. +-10¢. ¢. CHCl;=35'0¢. ¢. Na,S,0, (Blank exp.)
Excess of iodine =275 ,, "
Diff, e 75 s
7*5¢. ¢, NayS,0, represent the amount of iodine absorbed by the oil,
But Ic. c. Na;8;,0,=001265 gm. iodine.
Hence amount of iodine consumed by 100 gm. oil, “iodine degree,”
001265 x 75 x 100=6'99
2 13585 ;
But the actual strength of the thiosulphate solution, &s checked
by titration against pure iodine, was found to be equal %o 001265
(1~003) gm. per 1c. c.
Corrected iodine number=699 (1-003)=6"78.
2. 1459 gm. oil were digested as before.
265 ce NagS,0; sol. were taken up by the excess of iodine, and
20¢. c. iod, sol. =350c. c. Nag8;0;.
) lodine degree = 0126‘;;:95 %300, 737
(orrected numher =737 (1~0'03)="7-15
¢+ For details of Hibl's method, wsee Jowrn. Soc., Uhem, Ind, iii, 642 also
Allen’s Org. Analysis, .
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3. 1016 gm. oil were digested for 24 hours with 20 ¢.c. 1 and 10¢. c.

CHCI,
20e. ¢. 1410 ¢. c. CHCl,=16'0c. ¢. Na,8,0, (Blank exp.)
Excess of iodine - =104, o
Dif, L5 X "
Todine degree 2l 01262;15: 200 697
Corrected number =697 (1-003)=6:76.

4. 1'984 gm, oil were digested with 30 c.¢. iod. sol. and 10 ¢.c. CHCI;.
Excess of iodine=13c. ¢. Na,S,0,.
30¢, c. iod. sol.+10¢, c. CHCl,=24c. c. Na,S,0, (Blank exp.)
001265 x 11= ]00=7_01
1:984
Corrected number =7-01 (1=003)=681, "

Todine degree =

Gree (Craririep BUTTER.)
1. 0955 gm. ghee was digested for 24 hours with 10¢. c. CHCl,
and 20 c. c. iod. sol.
10 ¢, e. CHCl, + 20 c. c. iod. sol.=382'8 c. c. Na;S,0,

Excess of iodine = O3 T
Dif.=26'5
X 001265 x 100 x26'5 .
Todine degree= 0955 =351

2, 0216 gm. ghee was digested as above
270 c. ¢. NagS,0, was taken up by the excess of iodine.
0:1265x 58x100
0216 m=boy
Mean of the two determinations=345
Corrected number=234-5 (1-0:03)=383'5
The saponification equivalent of this sample of ghee was found to
be 221 (See p. 65),

Todine degree =

ANOTHER SAMPLE oF GHEE.

1500 350 gm, was digested with 20 c. . iod, sol, and 10 c.c.
CHCl,. 10'3c. c. Na;S;0, were required for the excess of iodine.
20 ¢, ¢, iod. sol,+ 10 ¢. e. CHCl, =226 ¢. ¢. Na;S,0,
Todine degroo = X P X100 = 438
2. 0303 gm. substance was treated with 20 c. ¢, iod. sol. and 10¢. c.
CHCl,; 1211 ¢ ¢ Na,S;0, sol, were taken up by the excess of iodine.

1 0-01 100
Todine degree= il 0'33;35)( 0438
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Mean of the above two .determinations =438
But 1 c.c. N;S,0, was equal to (L—0°1) gm. iodine.
Torrected number =394 "

The saponification equivalent for this sample o’t‘ ghee was 218
(p. 66).

Ionixe Decree ron Mustarp Oir.
(1) 0°140 gm. oil was digested for about 24 hounrs with 20 e.c iod
sol. and 10 c. c. chloroform.

(2) 0202 gm. oil was digested for the same length of time with
30c. c, iod, sol, and 10¢. ¢, CHCI,
20¢. ¢, iod. sol. +10¢. ¢, CHCl;=27'5¢ c. Na,5;0, (Blank exp. )
30 ” » =4125c. c. ”
(1) » required 16:6c. c. I\a,S 0, for the excess of iodine.
(2) w 254, " "
Amount of iodine consumed by (l) 18 eqmvalentto 10 90 ¢. Na,S,0,
” on " (2) 1) " . 15'85¢. ¢. 3
Todine degree for (1 )=0 DI365 );‘10 %100 =985
0:01265 % 15'85 x 100
0 ).02

But lc, e. Na,S8,0, =1Ic. c. Ix 2 (as found by actnal ti-

tration with pure iodine).
Iodine degree (corrected ) =969 or 97:0

-

. (2) =985

Topine _chnxx ¥or NiGer-sEep Olr.
(1) 0137 gm. oil was digested with 30 c.c. iod. sol. and 10 c.c. chloroform.

(2) 0.171 ” ” " 40 ”» " 1) "
(3) 0:098 » . i 30 i »
30c.c. I4+10¢.c. CHCl; = 45-2c.c. Na 8,0, (Blank exp)
Whence also
0O sl Y =6026 ,, 5 .

(1) Required 32:0c. ¢."Na,S,0, for the excess of iodine.
@ 434, »

" " »

@B - 356 ,, 5 .
Todine degree for (1)= _0 0[2650x113372x 100 —191'8
oy 0001265 % 16°86 % 100 ;
" - (Z)E! .171 = 124 7
(3 )=O'01265 x 06 x 100 1939

0098
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The mean of the three numbers is f23'5
N 10
But 1 =
ut Ic. c. Na,S.0, =1c.c. I 103 2

Hence the indine degree (couected) =120

IopiNe DeGrRee For EarTH.NUT OIL*

(1) 0181 gm. oil was digested with 20 c. c. iod. sol. and 10 c. c.
CHC,.

- 20¢. c. I+ lOc. ¢, CHCI, =20"8c. ¢. Na;S,0, (Blanktitration),

47c. ¢, Na,S,0, were required for the excess of iodine.
S 161 x 0-01265 x 100 %
I - = i
odine degree 0 TR 1125
10
15

Corrected numbey =112:0 x 31—5-—97 5

But 1ec. ¢, N2 8,0, =1lc c, Ix

(2) 0°1645 gm. oil was treated with 30 c. c. iod. sol. and 10¢.¢. chloroform.

(3) 011535 ,, " o o NS S » »
(2) Required 15°0c.e. Na,S,0, for the excess of iodine.
(3) n 16.0 L) » 1 n ” N

The iodine degree for (1) =1038

” ” » (2) =103.0
Mean of two determinations  =103+4
But 1c.c. Nag8,0, =lec.c. N Ix ]:)05
10

Hence corrected number =103'4 x 05— 98'5

Mowa Far,

(1). 0°1815 gm. oil was treated with 10c.c. CHCI, and 20¢.c. iod. s0l.

(2) 0186 ,, 5 and 30ce. 5
11'5¢. ¢. Na, 8,0, Wcro reqd. for the excess of iod. by (1}
215 ,, ,, 5 » (2)
20'0c¢. c. iod. sol. +10c (3 CHC] _2(¥6c ¢. Na,S,0;
300, » woow =309 ,, "
From which we get the iodine degree for
(1) as 6342, and that for (2) as 6388
Mean of two =637

N 10

But 1c. c. Na,8,0,=1c.¢c, 10 m
10

Corrected number=63'7 xm_Gl '8

* The seponifiention equivalent of thie gample was found to he 185°0.

ey T
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Topixe DEGrER FOR Ssgsavs’ Orr.*
(November 29, 1893.)
(1) 02806 gm. oxl was digested mth 200, e. 1od. sol. aid 10c. c.

OHOI A @
59¢.c. Na,S,0, were required for the excess of xodme. ‘
20c.c. I © =298c. c» NagS,0, (Blank exp.)
_ 23:9x0" 01265x 100,

Todine degree = = 1077 .

02806
But le.e. Na,S,0, had the actual strength 1ec. ¢. X (1 ~0'02) 'iNB I

Corrected number, = 1077 (1—-002) = 105'5
( December 5, 1893.)
(2) 0-1721 gm. oil was digested with 20¢. ¢. Isol. and IOc,c CHCI,
(3) 0-2065 1] 2] ” " " "
Gz) 0:227 ,, " " " " "

20¢.c. I sol,+10¢.c. CHCl, =25'5¢.c. 0 Na,S O, (Blank titration)
No. (2) required 10'9¢. ¢. Na,S,0, for the excess of iodine.

No. (3) ) 82 1) " " " "
No.(4) 5 6wl " " "
From which we get the iodine degree for
(2) = 1073
(3) = 1060 p mean = 106'6
(R)ape s = 1064
Bat Ie. e. Na, 8,0, = lece. I (1-002)

Corrected number 1066 (1—=002) = 104+5.

Iopise DEGREE FOR LARD,
(1) 02215 gm. lard was digcsted with 20c. c. I and 10c. e, CHCI,
(2) 01995 ,,
15-1¢. ¢. Na,S,0, were required by (1) fox the excess of iodine
16-1 » " i 1 (2) " ”
20¢.c. I+10¢, ¢. CHCl, = 24'1 ¢. ¢, Na,S5,0, (Blank exp)
Ix 0 OIZb)xIO’

Todine degree for (1)= 09315 = 514
8 x 0001265 x 10%
() = To0b s o
Mean of the two determinations = 51:0
But lec.c. Nn‘ﬂslos = le.c. Elx(l 002)

Whence corrected number = 500

-
# The oil was extracted from the seeds by meaus of carbon bisulphide, and it
was the same as used for determining the saponification equivalefit,
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NOTE ON HUBL'S IODINE ABSORPTION METHOD.

There i§ some difference of opinion as regards the excess of =iodine,
which should be present after its absorption. Thompson and Ballantyne,
who hare carverully revised the constants reqiired in the analysis of

“some fats and oils, ave of opinion that “‘at least double the amount of
iodine absorbed should be present.”” Care was taken to fulfil this
condition in most of  the analyses as recorded above. On reference to
sesamé and earth-nut oils, it wounld appear, however, that it is not
always necessary that the iodine should be in large excess. Thus in
one case the excess of iodine corresponds to only 5'9¢. e. N/10 Na,S5,0,
solution, and in another to only 4'7¢. 0. N2,S,0,, solution without the
results being discordant.

For convenience of reference the results obtained above are pre-
sented below in a tabulated form:—

Table of constants in the analysis of fats and oils.

Saponifica~ Gl 3 .
7 o yecerin Todine

Natore oF FAT or O1L. txg:l:gzx per cqu'. shsorption:
Mustard oil o 172-176 85 97:0
Niger-seed oil .., 1900 108 120
Cocoanut oil o 2580 oie 69
Ghee ... 218-222 33:5-394
Mowa fat ] 199:3 61'8
Mutton tallow ... 3 199:5-206 10°5 ices
Sesamé ; 1899 104:5
Lard ... 1954 500
Earth-nut oil 1960 e 98:0

SUMMARY AND CONOLUSION.

It would thus appear that as the saponification equivalents of niger-
seed oi), niown fat, mutton tallow, sesamé oil, lard and earth-nnt oil are
very close to one another, their admixtures in considerable proportions
cannot be detected by Koettstorfer's test. Hven the saponification
equivalent of ghee is not far removed from that of lard or tallow. The
saponification equivalents of mustard oil and cocoanut oil are, however,
highly characteristic. The iodine degrees, on the other hand, afford
us valuable hints as to the nature of adunlteration, the most remarkable
feature being the exceedingly low numbers for cocoanut oil and ghee.
The results of the application of Reichert’s test will be communicated
later on. ¢

e e e — . ——————
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Novicie Indicee VII. Description of a new species of Meconopsis
from Sikkim.—By D. Praix.
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Among the novelties obtained by the collectors working under Dr.
King's supervision in the Eastern Himalaya since the publication of
the first volume of Sir J. D. Hooker's Flora of British India, one of the
most interesting and elegant is a small species of Meconopsis collected
in two localities mear the Nepal frontier in 1888. Seeds of this plant
were sent by Dr. King to Europe in that year, but unfortunately none
of the numerous foreign correspondents of the Royal Botanic Garden
appear to have succeeded in raising plants, and though the species has
been carefully looked for since, it has not again been met with. When
it is at length obtained it is likely to prove a very acceptable addition
to European and North American horticulture, It has been the writer's
intention for some years to publish the results of a critical study of
the Indian Papaveracew, but the pressure of more urgent duties has
hitherto prevented the completion of his notes. As, however, members
of the Society and others, in annually inereasing numbers, make tours
in Sikkim, it seems better no longer to defer the publication of a des-
cription of this species so as to make its recognition possible to those
who—and all who can use the work should—take with them on their
journey a copy of the Flora of British India. To the brief diagnosis, in
which its place among the species deseribed in that work is shewn, a full
botanical account is appended.

J.m 11




82 D. Frain—On a new species of Meconopsis. [No. 2,

MECONOPSIS ViGuier.
(Flor. Brit. Ind. i. 118.) »

* Scapes raflical, one-flowered.

t Leaves pinnatisect. ?

1. * Mgconorsis BELLA Prain; quite glabrous.

Arrise Hiomauava: Westersi Sikkim and Eastern Nepal; alt.
12-14,000 feet; Dr. Xing's collectors !

Root stout, fusiform; neck clothed with sheaths, Leaves many,
2-4 in. long, petioled, 2-3-jugately imparipinnatisect. Scapes slender,
numerous, glabrons. Flowers 2-3 in. diam., pale blne. Petals 4-5. Ovary
globose, style short, stigmas 5, Capsitle obovoid, §—§ in.; seeds with
lax reticulated testa.

+ t Leaves subentire or entire.

1. M. smeuicironts H. f. § T\ ; softly hairy.

2. M. sHorrmuLA H. f. § T.; prickly.

* # Stems leafy. Flowers racemed or panicled.

3. M. AcunEAatA Royfie; ete., asin “F. B, 1.”

ME0oONOPSIS BELLA perennis; glaberrima; rhizomate minimo digito
crasso collo extrnso et vaginis foliorum anni antecedentjs vestito; foliis
omnibus radicalibus longe petiolatis, glabris; petioli margine ad basin
versus in vaginam membranaceam dilatato; lamina circamscriptione
ovato-lanceolata, 2-3-jugim inparipinnatisecta, segmentis S-partitis,
lobulis ovato-obtusis; scapis numerosis gracilioribus, simplicibus,
1-floris; floribus majuseulis coeruleis, sepalis 2, petalis 4-5, staminibus
® (cirea 80); ovario ovato, placentis 4-5, stylo distincto, stigmate
radiatim 4-5-lobo ; capsula substipitata; obovoidea ; seminibus numerosis

testa laxa réticulatis et psendostrophiolatis, embryone basilari parvo.
: In Himalaya orientali: Sikkim, in tractu Jongri apud Pe-kiong-la,
circa 12,000 p. 8. m., et in Nyegu ad fines Napaliew orientales, 14,000
p. & 1., Kingii mercenar.! In mense Julio flovet. .

Rhizomate 12 em. longo, hoe 1'5 em. crasso, parte subaério plus
quam 2 cw.; folioram, iis Corydalis leptocarpe similium, petiolo 6-10 em.
longo, lamina 25 cm. longa hoe 1-1'5 em. lata, lobulis 5 mm. longis his
3 mm. latis; scapis 6-10 cm. longis; sepalis 12 mm, longis, his 8 mm.
latis, ovatis; petalis 30 mm, longis, his 20 mm, latis, ovato-rotundatis;
gtaminibus filamentis filiformibus 6 mm. longis glabris, antheribus
(e sp. sicco aurveis) 25 mm. longis, vix 1 mm. latis, oblongis; ovario
5 mm. longo, stylo 3 mm. longo; capsula matura 15 mm. longa obpy-
riformi in stipite 4 mm. longo attenunata; seminibus 1:25 mm. longis,

. mm. latis, '

Nulli speciei Meconopsidis adhue descripte arcte aflinis.
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Novici@ Indicee VIII. Some additional species of Convolyulaces.—
By D. Prain.

[Received Mar. 81st ;—Read April 4th.]

It is now nearly eléven years siace the account of the Indian species
of this order by Mr. C. B. Clarke, was published (Flora of British India,
iv., pp- 179-228: June 1893). In this interval, some forms new to the
arvea dealt with in the Flora, including a few that appear fo be new to
science, have been reported from various localities, chiefly, however,
from British Indo-China, and from Malaya.

Having been directed by Dr. King to re-arrange the Indian mate-
rial of the order preserved in the Calcutta Herbarium, in such a manner
as to incorporate the new material as nearly as possible on the lines of
Mr. Clarke's account, the writer, while doing so, has dvawn up, as he
did in the case of the Labiate, descriptions of all the species, whether
new to science or not, that are mew to the Indian area, with a view to
their presentation to the Society, in the hope that they may prove use-
ful to members who require to use the Flora ¢f British India in the ficld,
As on former occasions, the descriptions bave been made as nearly as
possible in the style of those of the Flora.

Of the majority of the forms which have been previously de-
scribed, but which are now for the first time reported as Indian, and of
all the forms that ave now being described, as the writer believes, for
the first time, examples have been sent by Dr. King, Superintendent of
the Royal Botanic Garden, to Mr. Dyer, Divector of the Royal Gardens,
Kew, for favour of comparison with the Indian material in the great
national Herbarium there. In this way it has been made certain that
none of the species now deseribed as new exist under older names in
the two Herbaria of Kew and Caleutta, which are the most richly endowed
with Indian specimens, y

The writer would wish to convey his thanks to Mr. Dyer, the
Director, and to Dr. Stapf, the Assistant for India at Kew, who made
the necessary comparisons, for their kindness in affording him the
assurance required to render the validity of these species probabie,

1. ERYCIBE Roxs.

1b. Ervcing reGUENsiS Prain. Krycibe paniculata Roxb. VAR. peg-
nensis : Clarke, Flor, Brit. Ind., iv, 180. E. glaucescens Kurs, For. Flor.
Brit. Burma, ii, 214 in part, not of Wall.

Besides the points alluded to by Mr. Clarke, this plant is distin-
guished from F. paniculata Roxh., by the much larger fruit and by the
margin of the corvolla, which is white, not yellow, being undulate
only, not finely crenulate.

o
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CHITTAGONG: common. ARRACAN; Prain! Peev: Kury! TeNAs-
SERIM, common, AxpAMANs; Coco Isla.nds. Prain! South Andaman 3
o commony, NICOBARS ; Kurz!

This plant apgem $0 take the place of E. paniculatg thronghout South-western
Indo-Chifa.. This constitutes, by his specxmens, the major part of E. glaucescens
of Mr. Kurz, in the Forest Flora of British Burma,

2. Ervcipe expaxsa Wall, Prycibe coriacea Kurz, For. Flor. Brit.
Burma, ii, 213 in past not of Wall.

Add to localities of F. B. I.:—Maray Pexixsura 3 Kedah, Curtis, n.
2128!

Flowers piukish-white (Curtis). There is no example of Wall. Cat. n. 1337
(Erycibe coriacea Wall) at Calentta; Mr. Karz has ®identified with that species
both Wall, Cat.n, 1331 (the type of E.erpansa)and Helfer 5879 (E. ferruginosa Griff,
K. D.), hence the discrepaucy between his description of E. coriacea, and those of
Choisy, and of the F. B, L

3. Erveipe svssricata Wall. Erycibe paniculata var. subspicata,
Choisy, Ann. Sc. Nat. 2, 1, 222 and DC. Prodr. ix, 464. Erycibe pani-
culata Kurz, For. Flor, Brjt. Burma, ii, 214, hardly of Roxb.

Add to localities of F. B. I. :—

Bootay ; alt. 2000 ft., King's collector ! Urprr Assay; Akha Hills,
King's collector! Golaghat distvict, Jenkins! Manns! TENASSERDI:

Brandis! Parish (Dr. Stapf in Litt.).

This is certainly, as Choisy and Kurz indicate, and as Mr. Clarke admits, very
near E, paniculata Roxb. The writer, however, agrees with Mr. Clarke in consi-
dering it quite distinct,* The flowers and fruits in this species are larger
than in E. panicilate, the flowers being larger than even in E. pcglrcnns The
jobules are more deeply erose than in E. panicrlata ; much more so than in E, pegu-
Cisid.

4h. ERYCIBE ANGULATA Prain ; branchlets angular pubescent, leaves
obovate, base cuneate or rounded, apex shortly acuminate or rounded
sometimes deeply emarginate, coriaceous, glabrous, lateral nerves visible
above, distinctly raised beneath, cymes in axillary and termival racemes,
Erycibe paniculata Mig., Flor. Ind. Bat. Suppl. 248 ; not of Roxb.

Matay Pevinsvra; Perak, Larvut, Kunstler n. 7379! Dijong, Scorte-
chini ns 1816!  Distrin, Sumatra ( Teysmann Hort. Bog. n, 3682!) Java

(Kurz!)
A robust scandent shrab (Seerfeching) or strong creeper (“over 100 feet,” Kunsiler)
with stem 4=6 in, diam., branches terete glabrous, ultimate branchlets angular rusty-

*# Bqually distinct appears to be a species collected in New Guinea by Hellwig
(u. 87 ex Mus, Bot. Berol.) and by Forbes (u. 439). This has flowers much as in
B. paniewlata, but the racemes ave ghorter, the fruits smaller, and the leaves ovate-
acute with rounded bases and petioles }-} in. long, much smaller (13-2% in. by
-1 in.) and more thickly coriaceons. To this species the writer would give the
nume Eryeibe Hellwigii, This has been issued as E. paniculata from Berlin,

‘ ‘



v

1894.]  D. Prain—Some additional species of Convblvulaces. 85

pubescent, Leaves petioled 4-8 in. by 2-4 in., lateral veins 5-8 pairs, raised beneath
a3 in E. glomerata though not so prominently (and not asin that species impressed
above) “secondary veins indistinct; petioles § in., rusty puberulous. Cymes with
angular rachis clothed with dark-red tomentum, axillary 1-6 in. by l-l? in., termi-
nal 7-10 in. long, with ot times floral léaves intermixed, PedVcels 14 in. Sepals
orbicular, outer stellately rusty tomentose, inner ciliate. Corolla white, lobes spread-
ing § in., interlobular portion hirsute externally, lobules glabrous, ovate-oblong,
margins slightly undulate. Berry not seen.

This very distinct species is the Erycibe panicwlata of Miguel's Supplement
from Sumatra, as the example of Teysmann’s gathering from Danoh Tjaloh, Moerie,
preserved in the Calcutta Herbarium, shows. It also occurs in Java.

6. Ervcine manaccexsts Olarke.
Add to localities of F. B. I, :—

Maray PeNinsura : Perak, Scortechini 2196! Kunstler 3180! 3575!
Penang, Maingay 1154 !
Berry” purple when mature, Corolla tube very much shorter than in E. panicus
lata,

7. Ervcise Prixcer Wall.

Add to localities of F. B. I, :—

Sixearore, Kurs! Hullett ! Add to distribution ; Sumatta (Forbes
n. 1826!). *

The plant that is known in the Buitenzorg garden as Erycibe fomentosa B, is
this species. The Hort, Bogor, identification is most probably accurate, in which
case Blume's name (Bijdr. 1048) will replace Wallich’s more recent one.

8. Ervcise Grurimman Clarke.
Add to localities of F. B. I, :—
Penane: Gaudichaud 120 ; Ourtis 181! Kunstler, 1458 !

Corolla waxy cream-yellow, lobes very narrow, spreading §in., interlobular portion
densely red-pubescent externally, lobules small, glabrous, narrowly oblong, obliquely
cut, acute, divergent.,

11. Ervcioe 6LoMEraTA Wall,

A small tree, 10-20 feet high, with strong s'tmggliug shoots; flowers creamy
yellow, “ with strong odour of unripe turnips” (Proudlock.) Corolla lobes broad,

spreading {in.; interlobular portion rusty-pubescont externally, lobules ovate,
margings erose thronghout. :

The corolla is much like that of E. coriacea VAR, fragrans, but the lobules are
broader and are eroge instead of merely undulate,

It is still doubtful if this be the same as Blume's E. glomerata. Miguel. says
it is mot; but there isno example of Miquel's plant (Zollinger n. 708) at Calcutta,
nor is there any Java specimen here that will suit Miquel’s deseription, or that will
match with Wallich’s plant. Blume’s description is quite inadequate,

12. Ervcise AENEA Prain; branchlets ronnd, densely rusty-tomen-
tose, leaves quite glabrous, narrowly oblong or elliptic to an obtuse apex,
base cuneate, very coriaceous, nerves impressed on hoth surfaces, cymes
}-1}in., minutely closely rusty-tomentose.
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MarAx PENINSULA ¢ Perak, at 2,000—2,500 ft. elev., Kunstler n. 7337 !

A very large climber, “ 100-150 ft. long, 2-3 in. diam.”” (Kunstlér). Leaves 24-5in.
Dby 1-2 in,, shinéng, often blistered beneath ; lateral nerves 6-6 pairs with a Uistinet
marginal nerve, secondary veins also distinctly impressed especially beneath, petiole
¢ in, or legs. Cymies a:li?;ary 8-20-fld. pedluncles and bracteolate pedicels(}in long)
rusty close-pubescent. Sepals orbicular, closely brown-tomentose. Corolla lobes
spreading ¥ iu., pale yellow ; interlobulay portion pale-brown tomentose externally,
lobules ovate-oblong, margins undulate, Berry not seen.

Allied to Erdeibe corn'acca, but with smaller and more coriaceous leaves, and with
flowers more like those of B, glomerata. The leaves when dry are of a coppery red
colour.

3. Ervcise prAECIPUA Prain; branchlets round, quite glabrous ;
leaves very coriaceons, nerves obscurebn botli surfaces, long petioled,
narrowly elliptic, attenuated to both ends, apex obtuse ; cymes axillary,

small lax few-fid.
Pexana : Government Hill, Curtis n. 911! 1273 !

A large climbing shrab, branches round. - Leaves 1}-8 in. by i-1% in., all
nerves quite obscure; petiole 3 in., glabrous. Cymes % in. 6-8-fld., minuntely ad-
pressed pilose, pedicels bractaslate, & in. Sepals orbicular, outer minutely, inner
densely, closely rusty pubescent. Corolla lobes very narrow, spreading § in.; inter-
lobular portion rufous pubescent internally and externally; lobules small, glabrous,
narrowly oblong, subacute divergent. Berry coriaceous rough, ovoid, § in. long § in.

. across, pointed.

This species is not easily differentiated from Eryeibe Maingayi—of which
there is no specimen at Caleutta—by the somewhat incomplete  diagnosis of
the F. B. I.  All the characters given for E. Maingayi apply to E. praccipua, except
the explicit one of ‘hairy innovations® and the implication that its sccondary
nerves are distinct, K. Maingayi is, however, said to appear to be allied to E.
Princei—an alliance by no means marked in E. praccipna. This, coupled with the
fact that E. praecipua has been distributed by Mr. Curlis as B. coriacea, and that
Dr. Stapf informs him that the plant has been associated (though not identified)
with E. coriacea at Kew, assures the writor that it is distinet from E. Maingayi.

E. coriacea is a species founded on Wall, Cat. n. 1337, from Chittagong, a plant
that has apparently been lost. Itavas geen and described by Choigy (Ann, Se. Nat.
2, i, 224), but it is not present now in the Wallichian type Herbarium, or in the
Herbavie at Kew and at Calentta. But Choisy considered B. fragrans, Wall. (Cat. n.
1336) con-spucific with E. coriacea ; whence we may infer that the flowers of B,
fragrans are similar to, if not identical with, those of E. coriacea.

In E. praecipua the corolla lobes are long and narrow, with small divergent
auriculate lobunles, as in B. Grifithii, and to a less degree in B. Stapfiana, while the
interlobular portion of the corolla lobes are densely pubescent within as well as
without, In B, fragrans the lobes are short and wide with large ovate over-lapping
lobules, the interlobular part of the lobes being glabrous within as in every other
gpecies of Erycibe in the Caleuita Herbarium except E. praecipua.

Had this character been present in the lost E. coriacea, Choisy would never
have united with it Wallich’s E. fragrans ; unless the same character is present in
the corolla of B. Maingayi (which has not as yet been desoribed), this aloue should
tl);o inf;icient to distinguish E. praecipua from all the hitherio described species of

rycibe,

e
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14, ErvomsE STAPFIANA Prain ; branchlets round glabrous, leaves
large usually elliptic or oblong, narrowed to a cuneate or narrowly
trancate base, apex shortly blunt acuminate, sometimes narzowly lan.

ceolate, coriaceous, glabrous paler beneath, lateral aerves raised beneath,
cymes in axillary clusters, : ;

Maray Pexiysuna: Perak; at considerable elevations, 300-3000
feet, Kunstler, 4015 1 4115 ! 7784 ! Scortechini, 1793 ! TEeNASSERIM  Parish !

A shrobby or slender cllmbér, much branched. Leaves 4-7 by 2-3 in, oblong
or elliptic inall the Perak specimens, narrow lanceolate 4% ‘by 1} in. in Tenasserim
ones, lateral nerves 4-6 pairs, obliquely ascending (the lowest pairs extending more
than i-way olong the ‘margin) visible above and raised beneath, secondary veins
reticulately raised beneath inconspi¢hous above, petiole 4 in. glabrous. Cymes 3-2
in, long, in fascicles of 4~8, from an axillary woody protuberance, 5-20-fid,, pedancles
densely dark-brown tomentose as are the bracteolate pedicels 4~} in, Sepals
orbicular densely brown-tomentose. Corolla lobes narrow, spreading ¥ in., waxy
white within; interlobular portion very dark-brown tomentose externally, lobnles
narrow divergent, slightly crenulate along the obliquely truncate apex. Berry ovoid,
§ in. long, &. in. diam., dengely clothed with a fine dark-brown velvety tomentam.

A remurkable gpecies, well characterised by its leaves, which bear a striking
superficinl resemblance to those of Casearia macrocarpa, and by its velvety epicarp.

15, Ervcipe FEsTIVA Prain; branchlets angular, sparingly pubes-
cent, leaves rather long petioled large thinly coriaceous glabrous, elliptice
or oblong, base cuneate, apex long acuminate, lateral nerves distinet on
both surfaces, especially beneath, cymes very short, few-fld,

Maray PexiNsvra: Singapore, Hullett n. 624! Perak, Kunstler n
G445 !

A small tree (Hullett) or croeper, 60-70 feet long (Kunstler) branches grooved or
angular, Leaves 3-6 in, by 13-2% in. dark green, lateral nerves 7-9 pairg, secondary
veins invisible, petioles §-f in. Cymes axillary many-fid,, peduncles i1 in., rosty
pubescent; pedicels bracteolate rusty pubescent ! in. Sepals rusty imbesoent
orbicular, Corolla lobes broad, spreading { in., pale greenish white; interlobular

portion brown tomentose externally, lobules ovate, margins deeply erose throughout,
Berry not seen, §i

Resembles most closely E. albide, but differs very markedly in tomentum,
in size of flowers and in shape of corolla lobules, A very distinet species,

16. Envecise ALBIDA Prain; branchlets round sparingly pubes-
cent leaves very large elliptic or narrow oblong shortly attennated at
both ends, coriaceous glabrous pale beneath, lateral nerves visible but
not raised on both surfaces, cymes very short, few-fld., flowers large.

Mavay PeniNsuta: Perak, Kunstler n. 7378 ! Scortechind. Pungah,
Curtis n. 2047 ! .

A sghrub (Scortechini, Curtis) or gmall treo (Kunstler) 10-20 foot high, erect,
much spreading. Ieaves 7-12 in. by 8-5 in., dark greeabove waxy pale greenish
yellow beneath (Kunstler) 5 lateral nerves 8~9 pairs, secondary veins invisible, petiole
i~} in, Cymes axillary 5-8-ld,, peduncles’ vy in., fowers nearly sessile with 3
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slightly rusty pubescent bracteoles at the base of the calyx. Sepals subglabrons
pale waxy green {Kunstler) orbicular, margins ciliate. Corolla lobes narrow, spread.
ing 1% in.l‘white; interlobular portion rufous externally, lobulea oblong “btuse
slightly crenulate atthe apex. Berry not seen. |

The very largs leaves pale beneathy the large flGwvers with nearly glabrons :

calyx and the erect habit render this species very distinet from any of the others-——. .2 - ="
here described. : '
- * 2 RIVEA Croisv. 3
1. Rivea omrxata Choisy, Convolv. Or. 27, t. 3 and DC. Prodre
B s

ix, 326; Sweet, Hort. Brit., ed. iii, 481; Wight in Cale. Jowrn. Nat.
Hist. viii, 179, t. 5, £ 1; Ill. t. 168 bis, f, ).J and Ic. Pl t. 1356;
Dalz. § Giibs., Bomb. Fl. 168, 3

vAR. typica Clarke, Flor. Ind. iv, 183 (excl. syn. Roxb., Wall., Ham. !
Sweet and Brand.). Convolvulus candicans Roth,, Nov. Sp. 106 ; Roem.

& Schult., Syst. iv, 273 and 790 (not of Soland. [Zpomea fastiginta],

nor of Rottl., Willd.,, Wall. and Roem. § Schult.,, 1. e. 302 [Rivea p

hypocrateriformis]). Lettsomia ornata, Wall. in Roxb. Flor. Ind., ed.

Carey § Wall. ii, 86 in foot-note (not of Rozb.). A shrubwith climb.

ing stems and orbicular-cordate leaves, densely silky tomentose beneath,

acute sepals and mostly 3-fld. peduncles. =
o Deccay PexiysurA: common in dry jungles, &e. Ceviox; in the

hotter parts of the island. ’

There is nothing to add to Mr. Clarke’s excellent deseription of this plant, which,

as he remarks, appears strictly confined to South India and Ceylon.

Var. Griffithii Clarke, Flor. Brit. Ind. iv, 183, An erect stout shrub
with branches at length twining, leaves reniform, rarely orbicular-
cordate sparsely grey-hirsute beneath, sepals obtuse, peduncles mostly
7.d. Lettsomia ornata Roxb. Hort. Beng. 13; Flor. Ind., ed. Carey
§ Wall. ii, 86 (text) and Flor. Ind. i, 496. Argyreia ornata Sweet,
Hort. Brit. ed. ii, 873 ; Brandis, For. Flor. 343.

Sup-HiMALAYAN region, from the Sivaliks to the Sikkim Terai:
common. Sivaliks: Faleoner ! Gamble ! Dehra Dun : Vicary ! Nepal Terai
Wallich 1369/1! Sikkim Terai at Jhenaikuri, at Tukria Jhar, and in
the Sivoke Sal Forest, Gamble,

A complete acconnt of the synonymy is given here as it is almost certain that
these two plants, first clearly differentiated by Mr. Clarke, are really specifically
distinct, The specimens in Grifith's Herbarinm are from the Roxburghian plants
of the Calentta Botanic Garden. Roxburgh originally got the seeds from General
Hardwicke who collected largely in the Western Himalayas and along their base,
but did not, so far as can be ageertained, colleet in Southern India. In any case
the plant fignred by Roxburgh in his Ie. Ined,, and described by him, is not the 4
South Indian but the Sub-Himalayan plant. It is to the latter that Roxburgh's
trivial name of *ornata’ ought therefore rightly to belong; but ag its application
to Both's Convolulus candicans has now become stereotyped, it will be necessary to

e ame ¢ T
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nllow the name Rivea ornata Choisy, to continue to designate the plant from Sonthern
India, afd be preferable to name the North-Indian one Rivea Roxburghii, Convolulus
Tarita Ham. (Wall. Cat. n. 2253) isnot at Calcutta; the plant was collected at
Monghir: if it really be thisspecies, it is probanly not from a wid plant; the only
Rivea reported, since Dr. Buchanan-Hamilton’s time, from the Monghir Hills is R,
hupocrateriformis, which is common throughout Behar,

3. ARGYREIA Lotr.

3 b ARGYREIA VENUSTA Chotsy, Convolv. Or, 36, and DC. Prodyr.
ix., 330; leaves ovate cordate, obtuse or acute, glabrous above grey
tomentose beneath; corymbs peduncled dense; bracts narrow oblong-
obtuse with a few ovate-acute larger intermixed, and asnally one or two
foliaceons large ones at base of corymb ; corolla spavingly hairy without ;
berry brownish, fruiting sepals lanceolate-reflexed. Argyreia argentea.
var. venusta Clarke, Flor. Brit. Ind. iv., 185. Argyreia zeylanica varm.
hivsuta Kurz, For, Flor. Brit. Burma, ii.,, 215. Convolvnlus festivus
Wall. Cat. n. 1414 (not Argyvreia festiva Wall, 21 As. Pay).

Bexcar : Faridpuar, Clarke. Burya : Pegn, MeLelland, R. Scott ! Ava,
ﬂ allich ! Mandalay, ete., King’s Collectors ! common.

A large climber, Leave: usually 3-4 in. diam. (lower leaves sometimes as
much as 7 in., dinm.) quite glabrous above at all stages; petiole 2}-4 in. long.
Peduncles 2-4 in.; corymbs rather large ; bracts usnally § in, by 4 in, Corolla 1} in.
to 14 in. long, tubular funnel-shaped, 1} in. wide at mouth; white or pale purple.
Berry } in. diam., globose, very hard and tough ; sepals ultimately exceeding } in.,
in froit coriaceons deflexed.

A very distinct species, oasily differentiated from A. argentea, with which Choisy
and Clarke have associated it, by its leaves glabrous above, its totally different
tomentam on the leaves beneath; its longer, narrower, more reflexed sepals, and its
smaller hard frait,

5. Ancyreia Hookert Clarke. Add to synonyms of F.B. 1 :—
Argyreia zeylanica var. populifolin Kurz, For. Flor. Brit. Burma ii., 215.
Lettsomin ¢ Kwozii Clarke, Flor. Brit. Ind, iv., 196,

Add to localities :— .

Nerar: Seully ! Assax: Goalpara, King's Collectors ! Bumya: Chin
Hills, Prazer ! Pegn, Kurz! Axpavaxs: Coco group, common, Prain !
South Andaman, common, E. H. Man ! King's Collectars !

6. ARGYREIA SPLENDENS Sweet.

Add to localities of F. B. I :—

Naca Hiwes: Clarke, Colleit !

7. AraveeiA CuanvioNt Benth., FI. Hong-kong, 236 (1861). A.
obtecta, Clarke, F'lor, Brit. Ind. iv. 186 (1883). Convolvulus obtectus
Wall. Cat, 1416. Rivea ? obtecta Choisy, Convolv. Or. 28 and DO, Prody.

“ix., 326. Lettsomia Championi Bth. § Hook. f., Gen, PL. ii., 869,

Je 112
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VAR. typica. Add to localities of F. B. I.:—
X Buewa: Karen Hills, Mason ! Shan Hills Collett ! Pegu Tomah,
Kurz ! Axpamaxs : Coco group, Prain ! MAray PENINSULA : Perak, Scorte«
chini ! Pistein, : China.
vAR. obtusifolin. Add to localities :—
Axpamaxs: Port Blair, very common ; . H. Man ! King's Collectors !

This species, ncarest to A. splendens, is well distingnished by the marks indicated
by Mr. Clarke.

The two varielies are perhaps hardly separable, the original specimens of
A. Championi, from Hongkong, which is not separable from Wallich’s Convolvnlus
obtectus, being intermediate as to form of leayes betwoen the two. The leaves in
the firet variety (which includes here all forms with acnte leaf-apices) wary in size
from 8 by 14 in. (in Wallich's), or 3 by 2 in. {(in Bentham’s) original gpecimens, to 8 by
8} in. in some of Kurz's (from the lower part of the plant) in Pegu specimens, and
in shape from elliptic-oblong (which is nsual) to sublanceolate in some from Tenas-
serim (Gallatly, 557) and Kedah (Curtis, 2582). In Gallatly’s specimens, however,
leaves of the usual type occur on the game branch with the narrow ones referred
to. The base, moreover, which is usually cunente is sometimes ronnded, especinlly
in the Pegu, the Karen, and some of the Tenasserim specimens; but the same
branches bear leaves of the ordinary type. Similarly, in the Andamang, branches

of VAR, obtusijolia (which here includes the forms with apices of leaves obiusoe)

bear at the same time some leaves with acute tips.

Both varieties vary in degree of tomentum, especially on the npper surface :
thoge from Pegu, the Karen Hills, the Coco-group, and gome, but not all, from
Tenasserim and the Andamans being glabrous above; the others (including both
Wallich’s & Bentham's types) are sparsely hirsute, The tomentum beneath is
usually brown, bntis grey in the Hong-Kong plant, and in that from the Pegn
Yomah, This clogely resembles in flowering calyx and in folinge Argyreia ? mollis
Choisy, from Java, and from Sumntra (Teysmann, n, 4332, Hort, Bogor.) which has,
however, a very different calyx (sepals sub-connivent) in fruit,

22. Arcyreia Davroxt Clarke.

Add to localities of F. B. I.:—

Manras Presy: Ganjam, at Kukubalu, alt. 500 ft., and in Rampa
State, alt. 2000 ft., Gamble, n. 13766, 15995 !

3b. BLINKWORTHIA Cuorsy,

Erect or secandent or trailing shrubs with slender branches. Leaves
oblong or elliptic sparsely strigose beneath. Flowers axillary solitm'y
involucrate, pedicels short, usnally fonr-bracteate, bracts small coria-
ceons. Sepals sub-orbicnlar sub-equal coriaceons, slightly acerescent.
Corolle campanulate waxy-white, limb very slightly lobed. Stamens

ineluded ; anthers oblong. Ovary 2-celled, surrounded by a prominent

tubnlar dlsc locules 2-ovuled ; style filiform, stigmas 2, sessile glohose,
Fruit mdehlseont baccate, 4-1 seéded.—Species 2, Indo-Chinese.
1, BLINKWORTHIA LYCIOIDRS Ohoisy, Convoly.  Or. 48, t. 5 and Do.
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Prodr. ix., 354; ercct, branches numerous slender, short, rigid ; flowers
longer than the leaves, bracts narrowly oblong, pedicels very short.
Coll. § Hemsl., Journ. Linn. Soc. xxviii., 94, . 15. Convolvulus Iycioides,
Wall. Cat. 1390. ; : Y
Burwa: Kyauk-Taloong, Wallich! Pegu Yomah, Kurs! Meiktila,
Collett ! Tagoung, Up-slay, J. Andersori! Pienmona, King's Collectors !

An erect bush, 6-10 feet; ultimate branches straight, i'irgnw,.?.-lo in.; leaves
numerous —§ in. by {-4 in. glabrous above sparingly hirsate beneath, as ave the
branches, peduncles and outside of the bracts; peduncles § in., bracts } in. long;
pedicels 0-} in. Sepals § in. (fruiting §in.) dinm,, glabrous, as are the pedicels.
Corolla § in., white. Berry Join. diam, &

2. BLINKWORTHIA CONVOLVCLOIDES Prain ; climbing or trailing,
branches few slender long flexous; flowers shorter than the leaves,
bracts ovate-oblong, pedicels distinct. o

Burma: Kendat Prazer! Myingyan Prazer !

A climber, over 40 feet long (Kendat speen.) or a prostrate creeper (Myingyan
speen.), ultimate branchlets 10-18 in.; leaves sparse1§-2 in, by 4-1in., glabrons
above sparingly hirsute beneath, ag are the branches, peduncles, and bracts externally ;
peduncles =3 in. Sepals % in. diam. (in fruit } in.) glabrous, as are the pedicels.
Corolla § in. campannlate, white. Berry § in. diam.

This has distinotly larger leaves, bracts, sepals and froit than B. Iyciotdes,
though the writer would not on these grounds alone claim for it the rank of a species.
The habit, however, is too digeverent to admit of its treatment as a mere variety,
This is not a case of what is under ordinary circumstances an erect shrub becoming
a climber under sunitable conditions; the field-notes made by the Calcutta Garden
collector show that even when deprived of support thig remains a weak, slender,
prostrate specics.

4, LETTSOMIA Roxs.

The difference between Argyreia and Lelisomia consigls in the ovary being
completely 4-celled in the former, only 2-celled in the latter; not infrequently,
however, a partial dissepiment is found at the base of the cell in Leftsomia; the
fruits are in both genera indehiscent.

In Ipomoca (§§ Batatas and Quamoclit) the ovary is, as in Argyreia,” completely
4-celled; in Ipomoea (8§ Calonyction, Aniscia, and Euvipomoea) the ovary, ag in
Lettsomia, is 2-celled, while in many of the species of Ewipomoea the same partial
digsepiment is found at the base of the cell. If, therefore, Ipomoen is to retain
within it those plants of both classes where the fruit is dehiscent it seems essential
that the plants of both classes where the fruit is not dehigcent should be included
in one widened genns Argyreia. Choisy in  his monograph of Convelvulaceas
(DC. Prodr. ix,}, includes Roxborgh's Letfsontia in Argyreia; but breaks up Ipomaa
into ag many genera as there ave now recognised sections, Bentham and Hooker,
(Genera Plantarum, ii) on the other hand, recognise, and it seems very justly so, &
widened Ipomoee which includes all of these, but sepurate Zettsomia from ~Argyreia.

The opinion that Letfsomia and Argyreia deserve to be re-united has hoey formally

expressed by Collett and Hemsley (Jowrn, Linn, Soe. xxviii, 95). With that opinion
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the writer quite agrees. Whether it be accepted generally or not, it is certain that
any gystem of arrangement of the Convolvidacea which recognises Leflsonfia as a

* genus apart from Argyreia, must of logical necessity rebnbulitatc the various ections
of Ipomoeg as sepacate genera.,

26. Soe-gexvs 1. EunLerrsoMis LAXIFLORA Prain; leaves cordate
mucronulate sparsely adpressed-hirsnte, ultimately glabrescent above,
rather thinly grey~omentose beneath; peduncles long round white,
tomentose ; corymbs many-fld. lax axillary or arranged in large terminzl
panic,les bracts small lanceolate obtuse deciduous, outer sepals ovate,
inner lanceolate rather narrower, all externally densely patently grey-
hirsute. Argyvéia laxiflora Prain Mss.* *

Urrer Burma: Ava, Wallich (Cat. n. 1382 in part) ! Ngyah Kyun,
J. Anderson! Chin Hills, King's Collectors ! Shan Hills, frequent, King's
Collectors !

Scandent, branches closely white-tomentose; leaves 14-21 in, long, 1—1! in
across; petioles i=1} in., peduncles 2-4 in.; corymbs 4-12-fid. pedicels {-} in ;
bracts § in, Sepals § in. long, outer {, inner }in. wide. Corolla 3 in.,, narrowly
tubalar below campanulate above, purple, hirsute oxternally. Stamens .exserted.
Capsule § in, red, as are the fruiting sepals within.

This species is a member of the group to which Lettsonia angregate (Argyreia
uggregata, Choisy), L. mysorensiz, and L. bella belong. The corolla is exactly like
that of L. aggregalo, the calyx is almost like that of L. bella. From the former it
differs in having small bracts, from the latter in having long peduncles: from both
it is distingnished by its lax cymes. From L. niysorensis it is distinguished by its
inner sepals being as long as the outer,

3. Lerrsomia pELLa Clarke.

Add to synonyms of F. B. I.:—

Argyreia tomentosa Choisy var. cordata Choisy, DC. Prodr. ix., 33.3
Convulvulus multibracteatus Wall. var. 8 cordata Wall. Cal. n.
1408/8. Convolvulus vestitus Wall. Cat. n. 1411,

Add to localities of F. B. I.:—

Nevan: Wallich! Gaxian: Baibali, Gamble !

4, LErrsoMia BrACTEOSA Clarke.

Add to descn'ption of F. B. I.:—

Corolla 1% in, long, campanulate ; stamens included.

Add to synonyms :—

Argyreia tomentosa Choisy, DO. Prodr. ix., 333, (except as to the
description of the corolln which refers to Lettsomia aggregata VAR,
osyrensis). Convolvulus multibracteatus Wall, Jat, n. 1408/1 in part.

Of two gatherings issued undor this name by Wallich, oue is this species, the
other is Lettaomia aggregata var. osyrensis,

7. Lerrsosia migsvrissina Clarke.

|
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vAR. typica; leaves rathex .widely ovate-cordate, bracts oblong.
Add t6 localities of F. B. I.:— "~ - .

Urrer Burya : Myingin, Prazer! »

var. Collettii Prain; leaves narrower, bracts lanceolate.” L. stri-
gosa Coll. & Hemsl., Jowrn. Linn. Soc. xxviii., 95, not of Roxb.

Urrer Burma: Shan Hills at Fort Stedman, Collett n. 5! King's
Collectors ! Maymyo, King's Colleetors ! 4

This differs from the type in the leaves, which more resemble those of L. setosa 3
and in the bracts, which are quite unlike those of true L. hirsutizsima. The in-
florescence, ealyx and corolla are quite like those of the true plant, but the corolla
is reported in the Maymyo” gatheridg to be white; that of true L. hirsutissima ia
said by Prazer to be purple. It i not impossible that this may ultimately prove to
be specifically distinct. ‘

What appears to be a third variety of this species is réported (but
in frait only) by our native collectors from the Ruby Mines District,
The bracts in this plaut are as in vag. typica, bub the tomentum is as
in L. setosa,

8. LerrsoMiA STRIGOSA Roxb., Flor. Ind., ed. Carey § Wall. ii., 80
(1824), ot of Hort. Beng. 13; Clarke, Flov. Brit. Ind. iv., 193 (excluding
the Java plant” and the synonym L. capitata Mig.) Argyreia capitata
Ari, ex Choisy, Convoly. Or. 41 [1834], and DC. Prodr. ix., 332 (in part);
Kurz, For. Flor. Brit. Burma, ii., 216 (in part). Ipomoea capitata Roem.
§ Schult. Syst, iv., 238 [1819], not of Choisy. Convolvulus capitatus
Vahl, Symb. iii., 28 [1794]. C. capitiformis Poiret in Lamk. Eueye. Meth,,
Suppl. iii., 469. C. strigosus Wall. Cat. 1365/1, 1365/D, 1365/E partly.

Add to localities of F. B. I. :—

Currracoxe : Kodala Hill, ete., common, King's Collectors !

! Buraa:
Arracan, at Sandoway Marcgrave! Pegu, Kurz! Shan Hills, common,

King's Collectors! Axpamans : Coco Islands, Prain! Distmip, Yunnan
(J. Anderson!)

Though less common in Indo-China than the plant deseribed by Mr. Clarke
a8 L. pegnensis, this is widely spread thronghout Upper Burma; it does not appear
to extend to Tenasserim where its place is taken by L. peguensis. This forms part
of Kurz's Argyreia capitata—which is thus co-extensive with Choisy’s, but it is not
Miquel's Lettsomia capitata which iz founded on 4 Java plant collected by Horafield
that, so far as the Calcutta specimen goes, is undonbtedly L. peguensis Clarke,

There ia no doubt, from the description given by its anthor, that this is Conval-
vulus capitatus Vahl, Dr. Wallich, himsolf one of the editors of the first edition of
Roxburgh’s Flora Indica, admits thai this, thongh the Leftsomia strigosa of that
work, is not the Lettsomia strigosa of the Hortus Beungalensis, which was issued (Cat,
n. 1404/1) aa Convolvulus barbiger Wall. ; unfortanately Wallich associated with this a
different plant (or rather a mixture of two) from Burma (Cat, n. 1404/2),  One
of these Choisy has made the type of his drgyreia barbigera (Lettsomia
Clarke) the other has dropped out of notice ag completely as has
Wallich really intended by Convolvulus barbiger,

barbigera
the plant that
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9. Lerrsomia PEGUENSIS Clarke, Flor. Brit. Ind., iv., 193 [1883]. L.
strigosa Rozb. Hort. Beng., 13 [1814] ex Wall. in Cat. Lith. sub. n? 1404.

L. capitata Mig., Flor, Ind. Bat., ii., 591 [1856]. Argyreia capitata Choisy,

DO. Prodr. ix. 332 [1845]) (in part and excluding vAr. f. conferta); Kurz,
For. Flor. Brit. Burma ii., 216 (ckiefly). Convolvulus strigosus Wall.,
Cat. 1365/2, 1365/C, 1365/E partly. Convolvulus barbiger Wall,, Caf.
1404/1, 1404/2 in part only. Argyreia barbigera Chaisy, Convolv. Or.
42 and DC. Prodr. ix., 332; Brand. For. Flor. 343. .

Add to localities of F. B. I, ;:—

Maray Pexinsuna: Perak, common, Scortechini n. 1628! Kunstler
n. 2622! 8627! Distris, Java. ? '

Much confusion has been cauged owing to Dr. Wallich having in the first place
mixed in his distribution of Lettsomic strigosa (Cat, n. 1865) that species and L.
peguensis; and again in his differentiation of L. peguensis (Catf. n. 1404) having
included with it another species whose presence has helped to obscure the idéntity
of this. .
When the somewhat tangled synonymy is unravelled, we find that what
constitutes the ZLettsomia strigosa of the F, B. I is really withont 2 name,
while the plant that Mr. Clarke has there for the first time satisfactorily differentiated
is already provided with two names in the genus Leftsonia, i

The name Letlsomia strigosa was in veality firat applied to what is in the F. B. 1.
named L. peguensis, a plant which, at the time the name was applied to it by Rox-
burgh, was being cultivated in the Calcutta Garden from seed received from © the
Straits.”  But to re-transfer the name to that species now (though doubtless the
act will commend itself to pedantic purists in nomenclature) and to coin a
new name for L. strigosa as limited in the F, B, I, wonld—in view of the fact that
Roxburgh under the name has written a careful description which can only apply
to the “ ¥\ B. I.” L. strigosa—be, in the writer's opinion, not only nnnecessary bub
reprehensible.  The name L. strigosa is hetter kept for the original Convolvulus
capitatus of Vahl, even though we know that its first application was to L. peguensis.
The name L. capitata at all events is not available since that name was employetd
by Miquel to designate precisely the plant that is not Vahl's Convolvulus capitatus. At
the same time it does not seem necessary to replnce the name L, peguensis by Miquel’s
one of L. capitata, thongh it is older by nearly 30 years than Mr. Clarke's one and
though we kpow that it applies precisely to L. peguensis. For it has to be recollect-
ed that L. capitata Miq. ig not the same as Convolvulus capitatus Vahl, and therefore
is not equivalent to Argyreia capitata Arn.—the name that will have to be applied to
Lettsoniia strigosa of the F. B. I. when Leftsomia is once more merged in Argyreia ;
and that though it is included in Argyreia capitata as that gpecies has been under-
stood by Choisy and by Kurz, it is not equivalent to tho gpecies of these two authors.

When Lettsomia is again merged in Argyreia the Letfsoniia peguensis of the
F. B. I. (L, strigosa, Rouvb., Hort, Beng. not Flor, Id.) must—as will be shown in
the writer's note on the next species—be known asg Argyreia barbigera Choisy.

The forther question whether these two plants are really specifically (they
certainly are at least varietally) distinct is one that cannot bo raised here; it can
only be properly discnssed by & monographer of the combined genera, though it is
the writer's opinion that they should be reunited,

P—
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10. LerrsoMIA BARBIGERA Clarke, Flor. Brit. Ind. iv., 194, excluding
all the*synonyms,

The writer has failed to discover what this specieg, which is not x;epmaented
in the Calcutta Herbavium, really is. The localities given are “ Aoy ; Jerking,” and
“Bririsin BurMa : Prome, Wallich.” To these Mr. Clarke has since added Maxtror
(Journ. Linn, Soc. xxv., 49). The last-mentioned gathering is not represented here ; all
of Capt. Jenking' “ Assam " specimens at Calcutta are referable to other species ; the
plant collected by Wallich at Prome and issued as part of Cat. n. 1404 belongs
toa species which, Dr. Stapf iuforms the writer, is not My Clarke's Lettsomia
barbigera as represented in the Herbarium at Kew.

Wallich’s Convolvulus barbiger (Cat. n. 1404) consists of two parts; viz., 1404/1,
a plant cultivated in the Botanic Garden at Caleutta and stated expressly by Wallich
to be Lettsomia strigose Roxb.of the Hortus Bengalensis as opposed to the plant
go named in the Flora Indica ; and 1404/2, madd up of two gatherings from Burma,
the firat from the Irrawaday Delta, the second from Prome, Of the three gatherings
whicl: therefore go to make up Convolvulus barbiger Wall. the F.B. L formally
excludes two and retning only the onefrom Prome : Cat "n. 1404 is therefore only quoted
in part. The part which is quoted is nottﬂm firgt sheet, which (in the ovent of any con-
fugion having occurred) must be taken as the type, ana indeed only forms a portion of
the remainder.  As it is gpecifically distinet from the type of C. barbiger that name
must therefore be excluded entirely from the synonymy.

It is not Pharbitis barbigera Don (Gen. Systiv,, 262) at all. That plant is a
native of North America and is a trae Ipomoea.

Not being Convolvulus barbiger of Wallich, it cannot be Argyreia barbigera of
Choigy, for thongh that author somewhat unaccountably ignores altogether Wall.
Cat. 1404/1, which is the troe type of Wallich’s plant, he has written a description
that appliea only to the gathering of 1404/2 from the Irrawaday Delta which is
the same os 1404/1 and which is, therefore, as explained in the note under the
preceding species, precisely = Lettsomia peguensis Clarke.

Choisy was not unawaro of the fact that tho remaining gathering of 1404/2
differed from the one to which his description alone applies. He speaks of it asn
variety (though he does not distinguish it by name) with “leaves hardly cordate,
peduncles short and few-fid., and leaves, at least when adult, less tomentose.”

The citation of Pharbitis barbigera Don as & synonym originated with Choisy;
who errs also in speaking of the species as coming from “Prome ad aestuar,
Irrawady ” whereas Wallich explicitly says in hia Catelogue “ Aestuar, Irrawadi;
et Prome;" Choisy's citation of locality therefore reads asif he suppesed that
Prome was gituated in the delta of the Irrawady. At all events it does not make
the fact clear that Wallich has two gatherings under 1404/2, still legs that these
gatherings represented two different species,

Since Wallich’s time the Prome plant referred to above has been collected
on the Pegu Yomah by Kurz, and more recently gtill in Upper Burma and the Shan
Hills by native collectors sent from the Calcutta garden, One of these
latter specimens which Dr. Stapf has kindly compared with the Kew material of
Lettsomia barbigera Clarke, he has been able to assure us differs from thag
gpecies. Since, therefore, one part of Wallich’s Cat. n. 1404 agrees with Mr,
Clarke's plant, it ig evident that Dr. Wallich must have issued three things under
that number, vis. 1. Lettsomia peguensis=1404/1 and 1404/2, (in part), 2. Leit-

somia barbigera=some part of 1404/2, from Burma, and by Mr, Clarke’s citation, some
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part. of the Prome gnt-hering thereof ; and 3. Lettsomia confusa=1404/2 from
Prome as represented at Calentta—part of the species now to be deseribed. ©

10 b. Lertsomia coNFusa  Prain; leaves ovate acute, base sub-
cordate ior trancate, sparingly hirsute to nearly glabrous on both
surfaces, peduncles short, 1-3-fid., bracts }-} in. oblong obtuse ad-
pressedly strigose deciduous, sepals ovate-obtuse or sub-acute, longer
than the bracts, densely adpressedly strigose. Argyreia confusa Prain
Mss, o
VAR, typica; pedunclés glabrous usmally capitately 3-d., nearly

as long as the glabrous petioles.
Burma: Shan Hills, King's Collectors! Makhoye Hill, King's

Oollectors ! ! :
vAR. brevipes Prain; peduncles pubernlous usually 1-fld., much
shorter than the pubescent petioles. :

Bueya: Prome Hills, Wallich (Cat. n. 1404/2 in part in Herb.
Calcutta)! Pegu Yomah, in Eng forests, Aurz n. 1087!

A slender climber with glabrons branches. Leaves long petioled 1-3 in. by
3-2% in,, acute or acuminate, petioles slender, in VAR, typica 2-2% in. long, in van.
brevipes 1-2 (sometimes even 4) in. long. Pedwicles very slender, in VAR. typica 2 in.
in VAR, brevipes 0-} in.; bracts herbaceons 1 in. ncross: pedicéls 0-} in. Sepals
i in., corinceous, enlarging in fruit, accrescent. Corolla 1% in. externally seiose,
white (King's Collector) or purple (Kurz). Stamens included. Fruit globoge, pink,
§ in. dinm, 4-seeded, pericarp thin, papery.

A very distinet apecies with the facies of Lettzomia setosa VAR, minor, but with
« very different fruit which indicates a closer natural relationship to L. strigosa
than to L. setosa, That portion of Convolvnlug multibracteatus Wall. (Cat, 1404)
which is not Leftaomia nygregata, seems nearly related to var, brevipes: il has a
very similar corolla and fruit but the leaves are obtuse with rounded bases, and the
bracts are very different, as is the shape of, and the tomentum on, the sopals, If
Lettsomia bracteosa is the same in renlity as Convolvulus multibracteatus (Argyreia
tomentosa Choisy), that species must be removed from the group of specics with
exserted stamons, and placed next to this plant.

12 b. LertsoMmia roNoironia Ooll. § Hemsl, Jowrn. Linn, Soc.,
xxviii, 95 ; leaves narrowly oblong-lanceolate acurhinate, base rounded
or slightly cuneate, glabrous except the midrib above, sparsely sirigose
throughout beneath ; Leads few-fid., axillary shortly peduncled, bracts

large oblong-lanceolate, persistent.
Burxa : Shan Hills, at 3000 feet, Collett ! Maymo, King's Collectors !

Makhoye, King's Collectors !

A large climber, Leaves 5-8 in. by T in., petiole 4~ in. Peduncles -1 in,
hirsute ; bracts obtuse or subacute, reddish-purple, strigose beneath 1-1% in. long.
Sepals egqual oblong-orbicular, i~} in., corinceous, dark red within, glabrons. Corolia
14 in. glabrons externally, dark purple, Fruil depressed, subglobose, dark red,
usnally 2-geeded, § in. long, ¥ in. diam.

A very distinet species ; most nearly allied to Leftsomia atropurpurea,
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13. Lrrrsomia sikkiMensis Clarke, Flor. Brit, Ind. iv., 194. Argy-
reia elliptica Choisy, DC. Prodr. ix., 330 (in part, and as to the Burmese
locality). A zeylanica Kurz (not of Gaertn.) VAr. peduncularis Kurz,
For. Flor. Brit. Burma, u .y 215, Couvolvnlus pcduuculans Wall. Cat.,

1417, ’

Eastery Hovarava : Sikkim, Clarke ! Akha Hills, Iing's Collectors !
Assam: Naga Hills, Masters ! Khasia, Jooker ! Cachar, Keenan. BurMA :
Taong Doung, Wallich ! Ruby Mines, King's Colleciors !

The chief distinction between Lettsomia siklimensis and ZLettsomia elliptica
(Argyreia elliptica Choisy) is the size of the flowers Wnd frait. Recent specimens
of L. elliptica show corollas nearly as long as in the Himslo-Burmese plant; the
calyx and frait however are always larger in the latter thanin the Peninsular species.
Possibly Choisy i8 right in uniting the two, but they should at least be distinguished
yarictally : inany case the species onght to be placed near each other.

14. Lerrsonra rupens Clarke, has been re-transferred to Jpomoea.

14 b, Le FISOMIA PALIIDA Prain; leaves ovate- oblong acute, or
orbicular-ovate mucronulate, glabrous except for a few hairs on the
midrib above, sparsely ashy-pubescent beneath as are vhe put:oles,
peduncles and branches ; peduncles short, corymbs small few-fld., bracts
minute caducous linear-oblong, sepals } in. onter orbicnlm'inner'bronder
than long, glabrous. Argyreia pallida Ohotsy, Convole, Or. 34 and DU.
Prodyr. ix., 330; Coll. § Hemsl., Jowrn. Linn. Soc., xxviii, 94, Con-
volvulus pallidus Wall,, Cat. 1418,

Burnanm : Between Yandabu and Paghanmyo, on the road to the
Petroleum Wells, Wallich ! Mandalay, -J. Anderson! Pwan-olwe, Collett !
Trongla, King's Collectors! Shan Hills, at Meiktila, Collete ! King's
Oollectors !

A large handsome climber. Zeares 2-3% in, by 14-24 in., base usunlly slightly
cordate but often truncate, sometimes shortly cuneate ; petioles §~14 in. Peduncles
1-1 in., usaally about } in., slender. Corymbs 8-12-A1d. ; bracts } in. pubescent extor-
nally, early caducons, pedicels § in or less, pnbescent. Sepals glabrous except along
the marging even in bud; slightly accrescent, coriaceous, Corolla fin. long, { in,
wide at mouth, campannlate, glabrous externally, white, Stamens included, inserted
near the base of corolla tube; filaments glabrous, anthers oblong, not twisted. Dise
prominent ; ovary 2-celled ; stigmas 2, subzessile globoze. Fruit a hard brown inde-
hiscent 2-seeded berry, depressed globose, 1 in. long, § in. across; seeds 1 in each
loculus, black, smooth.

This species, not taken np in the F. B. L, is dealt with, in passing, in Sir Henry
Collett’s list of Shan Hill plants, More recent and very complete guites of speci-
mens received feom Dr, King's native collectors from various parts of Upper-Burma
render it possible to give a full description of the speeies and to show that while
it really has an indeliscent froit the ovary is only 2-celled. As slready said, the
writer believes that Letteomin must be again united to drgyreia when Choisy’s name
will once more he npplicable. Tn the meantime, and so long o= generic rank ig
rded to Letteomia in India, it is necessary to indicate the fact that thisis not n

J. . 13
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genuine 4-celled Argyreia. The flowers a good deal resemblo those of I, pomora staphylina,
which has, however, longor, many-fld. corymbs, a dehiscent capsnle and hairy seeds,

15 b. LLnsosm Mastersit Prain ; leaves large ovate-cordate acute
or acuminate, spm'scly birsute ahme densely or sparsely softly grey
tomentose beneath, heads of many-ﬂd dense dichotomons cymes shortly
peduneled axillary, bracts long hgulate or lanceolate persistent. Argy-
reia Mastersii Prain Mss,

Assan: Naga Hills, Masters ! Collett Garo Hills, King's Colkrlors!
Brrya: Chin Hills, Kingls Collectors !

An extensive climber, stems, petioles and peduncles densely rusty-tomentose.
Leaves 4-10 in. by 23-7 in., townrds ends of branches with base sometimes trancate
not cordate; petiole §-1in. Peduncle 3-3 ih., bracts very many outer ligulate
13-13} in. long, }-} in. wide thronghout, sometimes one or two folinceons near base
of cyme, sparsely hirsate above denscly tomentose benenth, and with longer
spreading  hairs along marging ; inner lanceolate covered otternnﬂ) ywith spreading
hairs. Sepais ovate acuminate,  in. (in fruit §in.) long, 4 in. across, glabrous within,
clothed with long spreading hairs externally, ﬂrmly coriaceous. (Corolla (expanded
not seen) in bud externally hirsute, Berry ovoid, § in. long 4 in, diam,; dan‘P“"Pk’
completely hiddenswithin the'conniving sepals.

A very distinet species, nearest to L. barbata, but with larger bracts, m more open

heads and o very different calyx, The flower is reported (by a native oollector. p

of the Chin Hill specimens) to be youow. ’ -

Sup-gexvs 2. MOOROROFTIA.

16 5. Lrrrsosia ScorTecHINII Prain; leaves petioled ovate-acute
glabrous above, very sparsely hirsute with rusty hairs beneath, pe-
duncles long, bracts deciduous, corymbs few-fld., sepals orbicular minute-
ly adpressed grey-tomentose externally. Argyreia Scortechinii Prain
Mss.,

Muray Pexinsuna: Perak, Scorfeching?

A strong climber; branches and peduncles rusty brown., TLeaves 2-8 in. by 1-2
in,, very thick, bago rounded; petiole =1 in. minutely rusty pubescent. Peduncles
25 in, corymbs 8-5-ld.; bracts caducons before the flowers expand. Sepals
} in., in froit § in., the inner pair Iarger than the three outer. Corolla § in. densely
fulyons strigose outside, Fruit sub-spherical, § in. diam., tip slightly umbonate,
smooth, nearly dry, lower {ths closely embraced by the calyx.

Closely related to L. rubicunda, but with fower-fld. cymes, rather smaller corolls
and fruit, somewhat different calyx, and very different leaves and tomentum.

16¢. Lerrsomia Riopevr Prain; leaves large elliptic acnminate
quite glabrous above tomentose especially on the nerves beneath,
peduncles usnally short, cymes sub-capitate surrounded by large ovate
acnto foliaceous persistent bracts, sepals sub-equal ovate lanceolate ashy-
pubescent externally. Argyreia Ridleyi Prain Mse.

VAR, typica; leaves rather larger, 5% by 31 in., outline regularly
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elliptic, sparsely hirsute except on the nerves beneath, as are the petioles,
pedicels and bracts externally.

Miray Pexinsura : Johore, at Kota Tinggi, Ridley, n. 4214! Chan
Chin, Lake § Kelsall ! %

van. velutina Prain; leaves somewhat smaller, % in. by 2} in.,
slightly narrowed from above the ronnded base, densely hirsute espeeial-
ly on the nerves beneath, as are the petioles pedicels and bracts exter-
nally: g

Maray Pexixsura : Singapore, at Bukit Mandan, Ridley, n. 1635 !

Scandent, branches sparsely ashy-hirsute. Le’rca petioled, petioles 1-3 in.
Peduncles 2-6 in., heads 1} in. diam., §-10-fld., bracts sessile, quite glabrous above.
Sepals % in. corolla 1} in. tabular funael-shaped, hirsate externally. Berry § in. by
§ in., ovoid, two-thirds embraced by calyx. & >

Easily distinguished by its large bracts from all hitherto reported Moororoftics
oxcept from L. Maingayi, where however the heads are sessile, or nearly so, the
flowers are larger, and the bract and scpals much larger, longer and more lanceolate
A very distinet species. »

17. LerrsoMia MAINGAYI Olarke; Ridley, Trans. Linn. Soc. n.s.,
iii. 323. '

Add to description of F. B. I :—

Bracts darkdpurple above; covolla 2} in.long, tubular, slightly enlarg-
ing upwards, purple, the folds whitish, hairy outside glabrous within;
filaments inserted near base of tube, glandular-hairy at the thickened

base. «
Add to localities of F. B. I :—Perak, Scortechini ! Pahang, Ridley.
19. LETTSOMIA ADPRESSA “ Mig." ;
Add to localities of F. B. I. :—
Perax: Larut, ete., very common, Scortechini n. 1280 ! Kunstler n.
2457 ! 5400! Wray n. 1914 ! 3208! 3961 ! :
Recent Penang gatherings are Curfis n. 318! Kunstlern. 1324 !

n, 52711
Corolla dull pale clavet (Wray) or pals pink and white (Kunatler) or white with

claret stripes [ Wray). Fruit at first green with a reddish tint, becomes bright pink

and at length red-brown when ripe.

20. METISOMIA PENANGIANA “ Mig.” %

vaR. typica, leaves thinly coriaceous, secondary nerves obscure,

Add to localities of I'. B, I.:—

Perik: Larat, ete., very common, Scorfechini n. 1147!  Kunstler
n. 20481 n. 2574 ! n. 5339 ! Curtis n. 2034 ! Wray n. 2095! 23341 2601!
97331 (A recent Penang gathering is Curtis n. 15861)

The corolle 588 figured by Choixy; asa rule the torminal flowor of the cyme
is distinctly larger than the others; in color bright clavet (Wray) or purple
(Kunstler) {he fruit a beantiful rose-pink ( Wray) bluish red (Kunstler) or purplish
(Curtis). The leaves beneath ave very charncteristically glandular-punctniate
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VAR, reticulata Prain ; leaves thicker, secondary nerves beneath very
distinet,

PER{K: Larut, Kunstler n. 85441 :

The péiiuncles and pedicels of this plant are rather shorter thanin L. penangiand,

The sepale though as long are rather narrower, and the corolla—described by Kunst-
ler ag “ waxy white, pale blue inside "—iz but two-thirds the Tength and only half the
width of that of L. penangiona. But the leaves have exactly the sparse adpressed
tomentum of the type and have the same characteristio glandular punctulation,
while the frait—2described by Kunstler ns ‘“‘rich® pink’'—is indistinguishable from
that of L. penangiana; so that this form, thongh very distinct, does not appecy
to deserve more than varietal rank.

21, Lerrsoma P Kuorzir Clarke.

This plant is shown by Kurz's specimend to be Argyreia Hookeri Clarke. Mr.
Clarke had not an opportunity of examining the material from which Mr, Kurz des-
cribed his Argyreia weylanica (For. Flor. Brit. Burma i, 215). That description i8
not very clear and the three varicties recognised by Mr. Kurz refer, as the sheets
named by him in the Calentta Horbarium show, to as many very distinet species ; vaR.
populifolia is Argyreia Hooleri Clarke, and is not= Argyreia populifolia Gaerin. ; VAR.
hirsuta is Argyreia venusta Choisy, and is not = A, populifolia VAR. hirsuta Thwaites ;
VAR. peduncularis is Convolvwdus peduncularia Wall, which is the same thing 68
Lettsomia sikkimensis Clarke.

22, Lerrsoyia curtisit Prain ; leaves large elliptic shortly agmi=.

nate glabrons except for a few hairs on the midrib above, sparingly
hispid beneath, peduncles long, cymes compound subumbellate, bracts
deciduons, sepals coriaceous the three onter sparingly hirsute rounded, the
two inner deeply emarginate glabrous. Argyreian Curtisii Prain Mss.

Maray PENINSULA : Selangor at Kwala Lampar, Ourtis n. 2158 !

Scandent; branches brown glabrous. Leaves long-petioled 4-5 in, by 23-8 in.,
peticles 2-3 in: glabrous, Peduncles 4-10 in. brown glabrous, bracts deciduous,
cymes rather open, 2§-8 in. diswm,, 12-16-d. Sepals § in. Berry ovoid, flesby, ¥ in.
by § in., the lower third only embraced by the calyx. Coroila not seen,

A vory distinet species, easily recognisable by its emarginate inner sepals.

23. Lerrsomia kusstiert Prain; leaves pelioled large -elliptic
acuminate, quite glabrons above sparsely strigose-hirsute beneath ; nerves
more densely hirsute as ave the petioles, peduncles and’young branches:
bracts smill linear-lanceolate hirsnte deciduons, pedoncles long, cymes
loose 12-20-fld., flowers small, sepals orbicular subequal, 3 onter punbes-
cent the others glabrous externally. Argyreia Kunstleri Prain Mss. ©

MarAy PexiNsuLA : Perak; Goping, Kunstler n. 732! Chanderiang,
Kunstler n. 5672 Kota, Wray n. 2856 ! Distais. Sumatra,

A slender climber “ 50-80 feet long ™ (Kunstler), ZLeaves 3}-4} in. by 2-2} in,
glossy above (Kunstler), petioles 1-13 in. Peduncles 5-8 in, pedicels -1 in., cymes
2=3 in. across, bracts fin., sepals § in. the onter, (originally hirsute) three nltimately
glabroscont. Corolla § in. or losg, white outside, bright pink or red within, externally
Biesnte,  Borry § in, by § in,, the lower fourth embraced by the calyx.

3
!
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A very distinet Mooreroftia perhaps nearest to L. rubicunda, but well distin-
guished by its small flowers from all the other species of the section. With this
the wioter identifies Forbes n. 2530, from Sumatra (in froit only), which has,
however, rather longer petioles and less sharply acuminate leaves than ¢he Perak
plant, while the midrib near the base of tle leal is sparsely hirsu‘e above. Perhaps
Forbea's plant should be considered varistally distinet ; it does not, howov%r, appear
to the writer to deserve specific rank,

5. TPOMOEA Lixw,

> " Sup-cexus I. Caroxyerios. Key to the Indian Species.

# Sepals lanceolate (glabrous); seeda glabrouns;
{leaves glabrons above and below; capsule
4 in. diam.) i—
§ Corolla white, tube linear, glabrous within ;
stamens ezserted ; sepals cuspidate, . I, bona-non VAR, grandiflora.
§§ Corolla purplish, tube infundibuliform,
hairy within; stamens included; sepals /
lanceolate not cuspidate «o 1. muricata.
% Soepals ovate ; seeds hairy ; (stamens included) :—
% Sepals glabrons; leaves glabrous above and
below; (hairs on seeds short; capsule
1in. di_nm.) —
§ Corolla-tube linear vos voo L glaberrima,
§§ Corolla-tabe wide-infundibuliform . I longiflora.
%9 Sepals hirsute ; leaves beneath and petioles
hirsute ; corolla-tube linear :—
§ Branches pilose, leaves deep-cordate. Corolla
long ; hairs on seeds short; capsule  in.
diam, ver 1. yome.,
. §§ Branches glabrous, leaves shallow-cordate, .
Corolla rather short; hairs on seeds very
long ; capsule 1 in. diam. ... weo L jucunda,

1. TIromora poxa-¥oX Linn,—The MooN-FLowek.

var. grandiflora C. B. Clarke.

Add to distribution of F. B. I :—

Australia : Baron Von Mueller has sent (under the name I. longi-
flora) to Herb. Caleutta excellent specimens of I. bona-noz with the
cuspidate sepals and exserted stamens characteristic of the species.

Aszin true I bona-nor, which hardly differs varvietally from this, the stamens
are always far exserted. This is well ghown in Rheede, Hort, Malabar, xi., t. 50
which therefore belongs here and not to the const moon-flower, where the stamens
do not reach beyond the junction of the mid and npper thirds of the tube.” Conse-
quently Ipomoea grandifiora Lamk, which is bnsed on Rheede’s figure, also comes hore
as to the citation: the diagnosis however applies to I. yoma alone of Indian
Calonyctia,

9,  IvomorA MUricAtA Jacg.—The Purrsisu MooyN-FLOWER.
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Add to localities of F. B. I.:—

Oeytran Ixpia, near Goonah, King ! “ Montes Silhet,” (KmAsia or
JAINTEA) Wallich, mized with Convolvalus asper (L yomae) under Cat.
n. 1388! Urper Burwa : Shan Hills, Kirg's Collectors !

Add 'to distribution of F. B. I.:— x " J

Persia (fide Roxburgh) ; 8. China. ;

3. IroMOEA GLABERRIMA Boj. ex. Bouton in Hook. Journ. Bot. i., 857
[1834] ; Baker., Flor.- Maurit. 211. I. grandiflora C. B. Olarke in Flor.
Brit, Ind.iv., 198, not of Lamk. either as to description or as to synonyms cited,
and excluding the synonyms 1. longiflora, I. macrantha, I. tuba ; Convolvalus
tuba ; Calonyction grandiflorum and C. longiflorum, which are all= 1. longi-
flora B. Br. (1. trichosperma BL): also the synonym L. jucuunda whick is a
distinct species : also the synonyms Convolvulus grandiflorus Linn. f. ;
Casper ; Calonyction asperam, which are=1. Yomwm: also the synonym
O. pseudo-muricatum, which is not, by its description, distinguishable from

» L muricata.—The CoAST MOON-FLOWER.

Substitute for localities of F, B. I :—
Sea-sgores oF Inpia: Travancore, at Qnuilon Rotéler ! Laccadives,
Betrapar Hume! Alcock ! Ceylon, at Dichwale, close to the sea, Thwaitfes

O, P.n, 3536! Coromandel coast, Wight ! Sanderbuns, Kurs! Heinig! -

“Arracan coast, at Copal, Kurz! in Diamond Island, Prain! Andaman
Group: Great Coco, Prain! Little Coco, Prain! Narcondam, Prain!
South Andaman, at Perseverance Bay, Kurz! Rungachang, Prain!
Navy Bay, Port Mouat, and many other points on the coast, King's
Collectors ! Nicobars: E. H. Man! :

The plant common in the Deccan is I longiflora ; that from Dolos-

bage district, Ceylon is I. jucunda.

This species is casily recognised by its close general resomblance to the frue
moon-flower, and as <easily differentiated by its habitat, by its included stamens,
by its blunt sepals, and by its bairy seeds. From I longiflora (L. trichosperma) it i8
a8 easily differentiated by its leaves never being lobed or hastate ; though some-
timea those of I. longgflova are entire and therefore not distinguishiablo from those
of I. glaberrima, the corolla-tube of I. longiflora is rather widely funnel-shaped below
the limb, whi'e that of L glaberrima is straight as in the troe moon-flower. Kurz
(For. Flor, Brit. Burma ii, 218) in his Ipomoca cempamelata, which is mainly
Argyreia tiliaefolia, hes algo included this plant,

4. TeoM®A LONGIFLORA R. Br., Prodr. Flor. Nov. Holl. 484 [ 1810]
(not 1. longiflora Humb, § Bonpl. ex. Willd. in Enum. Hort. Berol, i., 207
[18097] which is 1. bona-nox Linn.); Benth., Ilor. Austral. iv., 418. I.
latiflorn Roem. § Schult., Syst. iv., 240 [1819]. I. macrantha Foem. §
Schult. Syst. iv., 251 [1819]. L. tricosperma Bl, Bijdr. 710 [1825]; C. B-
Clarkes in Fior, Brit. Ind. iv., 198 (excluding the synonym 1. Yomae which
is a distinot species). Convolyulus latiflorus Desr, in Lamk. Iincye. Meth.
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iii.,, 561 : O, grandiflorns Jacq., Hort. Vindol. iii. t. 69 (not of Linn. fil.
even in part) : C. longiflorus Spreng., Syst i., 595. Calonyction specio-
sum Ohoisy, Conv. Or. 59 VAR, a. yulgare, DC. Prodr. ix., 345 ip part, and
VAR. s. laeve, Prodr. L c., altogether ; Miq., Flor. Ind. B&f. L, 096 (where
the same confusion ea:igfs): C. tricthospermnm Chatsy, Conv. Oy, 60, and
DO. Prodr. ix., 346; Miq., Floy. Ind. Bat.ii., 598. C. diversifolium
Hassk. Flora (1842) Beibl. p. 1895 Pl Jav. Rar. 523—The Wibe-
1usED MooN-FrLowkr. ‘ .
- Add to loce'ties of I B. I.:—

Wesrery Ixnis: Kanara, Talbot ! Crrrracone ; Fenoa Hill, King's
Collectors ! Axpamans: Hills near Port Mouat, King's Collectors! Add
to distribution :—Australia, West Indies.

The usunlly lobed leaves (they are not however always lobed in Old World
specimens, and do not seem to be so in American ones) and the funnel-shaped
corolla-tube distinguish this species very well. The reversal of the leaf.character
in this, as compared with I bona-nos, is worth mentioning: in that species it is in
America that the leaves may be either lobed or entire, but are usually lobed ; wild
specimens of the Asiatic form of the “ true Moon-flower ™ seem never to have lobed
leaves.

4b. Irvomoes YouAE Kurz, For. Flor. Brit. Burma, ii. 238 [1877];
leaves deep-cordate, sinus usnally obtuse, long acuminate, membranous,
generally glabrous except the nerves above, always sparsely or closely
adpressed-pilose beneath as are the petioles and the younger branches ;
pedicels short axillary 1 (rarely 2 or 3)-fld., sepals ovate subacute
subequal externally adpressed pilose, in froit glabrescent; corolla
hypocrateriform, tube long straight glabrous externally ; stamens in-
cluded ; capsule ovoid; seeds dark brown velvety throughout with
shaggy margins. 1. trichosperma 0. B. Clarke in F. B. L, iv., 198 in
part, not of Blume. Convolvulus grandiflorus Linn. f., Suppl. 136 as to des-
cription, and excluding the syn. Rheede, Hort. Malab. t. 50. C. asper
Wall. Cat. n. 1383. Calonyction speciosum Cholsy VAR. y pubescens,
Choisy, DC. Prodr. ix., 345 as to the description. C.asper Choisy. DC.
Prodr. ix., 345, in part. C. mollissimum Zoll., Syst. Verzeichn. 131 ; Mig.,
Flor. Ind. Bat. ii. 597. el

Siwner: Wallich! Pegy Yomah, Kurz! TexassermM: Mawayda,
Gallatly ! Disrris. Java.

A large climber, branchlets muricate ; leaves 4-8 in. by 3-7 in., petioles 1-3 in.;
pedicels -1 in, thickened in fruit under the capsule, on axillary peduncles with
pulvingr swellings on branch at their base, -1 in. long if 1-fid. 1-2} in. long
when 2 or 8-fld,, sepals § in long, somewhat enlarged in fruit; corolla white, tube
5-6 in. long ; capsule ovoid § in. long § in. in diam.

4 ¢. Trodopa Jucuxpa Thws Bnwm. 211 [1860] ; leaves rounded
cordate, rather long acuminate entire glabrous above tomentose heneath
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as are the petioles; pedicels azillary, 1-3-fld., puberulous as long as the
petioles ; sepals ovate-oblong mucronulate externu]ly hirsute ; ; corolla
hypocrateriform, tube straight puberulous externally ; stamens included ;
capsule large depressed-ovoid ; seeds densely clothed throughout with
very long greymh brown silky hairs. I. longiflora Benth., Flor.
Austr. iv., 419 in note. L. grandiflora 0. B. Clarke, Flor. Brit. Ind., iv.,
198 in part, not of Lamk.

Cevros : Dolosbage district, rare, Thuaites n. 34481

A large lofty night-flowering climber ; leaves 8} in. by 3 in., petioles and pedicels
2 in. ; pedicels usually 1-fid. ; sepals 1 in. long, sub-reflexed in fruit; coralla white,
tube 2 in. long, limb 4 in. across; capsule § in. long about 1 in. in diam.

Sus-genvs III. PHARDITIS.

8b. TroMOoEA CONGESTA R. Br., Prodr. Fl. Nov. Holl. 485 [1810];
leaves broadly or deeply cordate acute entive or slightly 3-lobed, softly
gparingly hirsnte above, more densely below ; flowers large in congested
cymes on long peduncles with sometimes a foliar bract close to the
flowers; sepals long lancrolate acuminate; corolla suddenly campanu-
late. from a short narrow cylindric base. 1. congesta Penth. Fl. Austral.
iv, 417. Convolvulus congestus Spreug. Syst. i, 601. Pharbitis insu-
lnns Choisy, Conv. Or. 57¥DC. Prodr. ix., 341. Ipomawa insularis Steud.

Currracosa: Kodala Hill, King's Collector! MALAY PENINSULA:
Singapur, Hullett ! Disteis. N. Australia, Polynesia.

A tall hirsuie climber; leaves 3-6 in. by 2-5 in., petioles 2-3 in., pednnclcs
3-7 in., softly hairy as are the petioles and stem, foliar bracts when present 1% in.
by 41—} in, with cuneate more rarvely sub-cordate base; cymes 8- fid. ; gepals § in.
long ; corolla blue-purple or mixed red and blue, nearly 3 in. long.

Mr, Hullett has noted on his specimen (n. 648) “Jany. 1885: blue convolvulus,
wild? Have never scen it in seed.” - Perhaps therefore it is only an escape. It is
not however at all frequent in cultivation in Indin and its oceurrence in the
Clnttngoug Hill Tracts in at least a thoroughly naturalised state leads the writer
to provide o description,

10. TromonMpissecTa Willd

Add to localities of I B. I.:—

Upskn Buksa: Shan Hills, 4,000 ft., Collett ! King's Clollectors !

Sup-gexvs IV, ANISEIA.

13. IpoM®A BARLERIOIDES Benth.

Add to localities of F. B. I.:—

Uppkr Burma : Shan Hills: Meiktila, Collett ! Koni, Prazer ®

13 b. Iroxas NANA Coll. § Hemsl., Jowrn. Iinn. Soc. xxviii, 973
leaves simple shortly petioled or sub sessile, thickly herbaceous, obovate-
lanceolate or narrow-oblong obtuse or acute, base cuneate, margin

x
1
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entive on hoth surfaces sparsely hirsute with long strigose hairs;
flowers axillary solitary, peduncles short, sepals narrow lanceolate
acuminate unequal externally pilose; corolla narrowly, infundsbuliform
sparsely hairy externally ; stamens wncluded, filaments lirsute.

Bonaa ; Rhau Hills, 4,000 ft., common, Collett ! 3

An erect or anscending herb, 6-12in, high, root fusiform; leaves 1§21 in.

Sepals § in. long. Corolla 24-3 in. long, 1} in. across mouth,

The sepals in frait ave refloxed, but the fruits themselves havé fallen, and it is
»ot known whether they have been capsules or berries, The flowers are very like ‘thoso
of Ipomaa barlerioides, but the plant has the facies of a Lettsomia rather than of
an Ipomea, -

13 c. Teouaa poratiexsis ‘Coll. § Hemsl., Jowrn. Linn, Soc. xxviii.,
97; leaves simple shortly petioled narrowly oblong lanceolate or some-
times linear apiculate, entire, on both surfaces sparsely hirsute with
short strigose hairs; fowers axillary on short peduncles with usually
1, ravely 2-3 flowers ; sepals ovate-lanceolate acuminate or linear lanceo-
late, pilose externally as are the lanceolate bracts at the base of the
very short pedicels; corolla narrowly infundibuliform spavsely hairy
externally ; stamens ineluded filaments papillose. -
J Urrer Burya: on Popah Daoung, Collett! Shan Hills, near Boi

Tat, 3,000 ft., and at Meiktila, Collett ! ”

A very slender twiner, leaves 13-4 in. long, gepals }-% in. long, 1—} in. wide,
purplish ; corolla purple 2 in. long, 1 in. wide at mouth.

This species also has flowers very like those of Ipomea barlerioides, Nome of
the specimens have ripe froits; the largest unripe ones present ave §in, in dis-
meter sab-globoks gmooth with a thin pericarp, which however shows no trace of

ultimate dehiscence. The plant snggests by its general facies that it may be a
Lettsomia, in which case it wonld come nearest L. barbate Clarke and L. Mastersiv

Prain. 3
Suvs-aexus VI. EuiroMoza,

20. IrpoMOEA PES-TIGRIDIS Tdnn.

Add to localities of F. B, I. :—
Uprper Burya : Sagaing, Pyinmana, Fort Stedman, King's Qollectors !

21. TroMOEA ERIOCARPA Br.

Add to localities of I, B. I, :— "

Texasseri: Monlmein, Falconer! Burwa: Rangoon, @leghorn!

Shan Hills, 3.000 ft. Collett !

22y Irvomora Stocksn Olarke.

Add to localities of . B, I.:

Cextn, Inpia: Goonah, King !

97. IroMORA POLYANTHA iy,

The synonym Convolvulus polyanthus Wall, Cat. n. 1373 should be
J. . 14 ) 5
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omitted. Wall. Cat, n. 1378 is Ipomoea staphylina Roem. & Schult.
VAR. malayana Prain (Lcttsomm sumatrana Mig.)

VAR. affinis is now reported from Chittagong, Khasia Hx]]s Shan
Hills, and Tenzsseriam in addition to the localities mentioned in F. D.
L ; it is further distributed to Yunnan.

28. TroMoEs RENIFORMIS, Chotsy.

Add to locahtms of F. B. I,:— >

Urrer BURMA : ‘near Amerapoora in fields,” Wallich !

30. TrodoEA omscura, Ker.

VAR. typica; add tolocalities of F. B.'I.:—

Thronghout Tenasserim ; in Burnia from Rangoon to Bhamo and
the Shan states: Andamans, frequent.

VAR. gemella ; add to localities :—

Cuxir. INpia: Goonah, King ! S. Inpia: Dindygul, King !

This form hardly deserves varietal rank,
33. IrvomomA roraNOIDES Clarke.
Add to localities of . B. I. .—
# N.-W. Hpurava: Garhwal Babur, King ! Naca Hiuws : Kohima,
(. B. Clarke, Prain! R
34. IromoeA CYNANCHIFOLIA Olarke,
Add to distribution of F. B, I. :—South-West China.
Dr. J, Anderson collected this species at Poneshes in Yuuunan.

36. Tromora peENTICULATA Choisy.

Substitate for localities of F. B, I. :—

Sea-suores op INprs, INpo-cimivA AND MArava: Westn, India;
Kanara, T'albot ! Laceadives ; Minikoi, Alcock ! Ceylon, at Galle, Thwaites !
Arracan ; at Akyab, frequent along the sea-shore, Kurz ! Kobah, Kurz!
Diamond Island, Prain! Andaman Group: Narcondam, Greab Coco,
Little Coco, Prain! S. Andaman, King's Collectors! Rutland Island,
Little Andaman, Prain! Nicobars; Kamorta, Kurs! Great Nicobar,
Kurz! Malay Peninsula; Perak, Scortechini! Penang, Curtis ! Pabang,
Ridley ! * | >

42, TpoMOEA STAFHYLINA Roem. § Schult.

+ VAR, typica: corolla wude -campanulate from a vcrv ghort narrow
cylmdnc base, nsually -3, very rarely 1in, long. and 3-3, sometimes
1 in. diam. at limb.

To this belong all the synonyms of F. B. I, except Convolvulus polyanthus
Wall,, and all the localities except the Penang one.

vAR. malayana Prain; corolla uniformly narvowly infundibuliform
from base to limb, 1 to 1} in. long and hardly } in. diam. at mouth,
Convolvulus polyanthus Wall Cat, n. 1378 (not Ipomoea polyantha Mig.)
Lettsomia sumatrana Miq., Flor. Ind. Baby Suppl. 560 (1860.)

- YO
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Maray Pexixsvra; Perak; Kunstler! Penang, Wallich! DisTRIs.

Sumatra. -

Wall. Cat. n. 1878 is exactly the stme 03 authentic specimens of Letfsoftia suma-
trana collected by Teysmarn in Sumatra. Though the “two varieties differ so
murkedly in the shape of the corolla, the leaves, calyces, ovaries and capsules are
identical. The corolla in the Malay variety is muchas in the Indian, red purple
at the base, white streaked with pink near the month.

42 b, IronoeA NYMPHAEFOLIA Bl, Bijdr. 719 [1825]not of Grise-
bech [1866]; leaves orbicular-ovate, shortly acuminate entire glabrons
on both surfaces or sparingly hairy on the nerves beneath, peltate with
a rounded or slightly retuse base, the floral leaves more deeply cut and
at times cordate with a'narrow sinus; flowers large in loose cymes on
a common peduncle “sometimes shorter than the petioles sometimes
longer than the leaves; sepals broad obtuse coriaceons nearly equal ;
corolla wide campanulate glabrous externally; eapsule large. Tpomcea
peltata Choisy, Conv. Or. 70 (1833) ; DO. Prodr. ix., 359 ; Mig. Flor. Tnd.
Bat. ii., 605 ; Benth., Flor. Austral. iv., 418; Baker, Flor. Maurit. 208.

3 Rumphii Mig., Flor. Ind. Bat.ii, 605. Convolvualus peltatus Linn.,
Sp. PL 1194. Spirvanthera peltata Boj., Hort. Maurit. 226.—Rhsotde
Herb. Amboin. v,, 428, t. 157 (both figures). )

Perax : Pangkor, Scorfechini n. 1074 ! DistriB. Mascarene Islands
to Malaya, N. Australia and Polynesia.

A tall woody climber; leayes 6-10 in. by 5-8in.; Cymes 4-15-fd.; sepals
glabrous § in. in flower, nearly 1 in. in froit; corolla 2-2} in., yellowish-white with
red spots in the Muscarene Ielands, yellow or white or purplish in Malaya, white
in N. Australia ond Polynesia: anthers hiraute; capsule 1 in, in diam. ; sceds pilose,
Ipomoca Grisebachis (L. nymphmofolin Grizeb., Oat, Pl. Cub, [1868], iz not this plant,
The flowers in Rumphing' figures are much too small; otherwise the deseription
and figures leave no doubt as to this being the plant intendod.

43. TroMOBA CAMPANULATA Linn.

vAR. typica. Add to synonyms of F. B. I.:—Argyreia tilinefolia
Kurz, For. Flor. Brit. Burma ii., 215, not of Wight. and delete syn., I

campanulata Kurs, 1. c. 218.

Kurz's Argyreia tiliasfolia, as his elaborate description and ail his *specimens
in Herb. Caleutta show, 18 Ipomea companwlata Linn, which extends from Sonth-
West Yuunan (dnderson!)and the Shan States (Manders ! King's Collectors!) to
Tenasserim. Argyreia tilizefolia, n purely sea-ghore spécies, is on the other hand
the plant described by Karz, L. ¢, and named by him in Herb. Gulcutta, Ipomoea
campanulata, though he has included in this species his specimens of Ipomosca
(Calonyetion) glaberrima as well.

vag. illustris. Add to localities of F. B, I,:—

Cevroy: Thwailes! SUNDERRUNS: Heinig! ARRACAN: mouth of
Kolodyneriver, Kurz! Coco group, Praini ! Sonth Andaman, King ! Prain1
King's Uollectors ! Nicopanrs: King' sCollectors ! MaLAY PENINSULA : Penane

- b 439

Clurtis!
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This very distinet sea-shore form scoms, ns Mr, Clurke suggests, to deserve
specific rank.  Thongh collected by Kurz, it is not incladed by him either, in his
, Apomoen campanulata or his Argyreia tilieefolia; a note in Herb. Calcntta shows
that he shared Mr. Clarke's opinion that it i perhaps dc:»erving of specific rank.

44, * TroMOEA LACTEA Wall. ex Voigh in Hort. Suburb. Caleutta 361
[1845]. Convolvulus lacteus Wull. ex Grah. Cat. Bomb. PlL 133, -
Ipomoea Gomezii C. B. Qlarke in Flor. Brit. Ind, iv., 211 [1883] in part,
aud as to the Yavoy plant only. .

Assar : foot of Naga Hills, Masters ! Texasserin : Tavoy, Gomez. =

There is niot now at Culoutta n spacimen calloctad by Gomez in Tavoy, bot thers
i3 a specimen collected in the Caleattn Garden, noted ns boing raised from sced
received from Buarma from Gomez, and nsméd in De. Wallich's own handwriting
Convolvulus lacteus. »

The calyx and corolln in this species closely resemble those of Ipomoca nymphue-
Solia but are twice s large; in froit the onlyx and capsnle are nenrly thrice as
large. Asin I nymphaefoli the scods are hairy, the corolla externally is glabrous,
I. lacten in froit still more closely resembles n macrocarpons form of I. petaloidea
from the Andamans nud the _M.'\lnynn Archipolago. This plant, which the writer .
had supposed to be the Andamian one included by Mr: Clarke under Ipomoen Gomesii
has a corolla smaller than that of I. lacten, and i shaggy externally even shen full
grown, whereas the corolin of I. factea 14 glabrous extornally even in bnd. Dr. Stapf,
bowever, informs the writer that whila the Andaman plant reférred to is cartainly
not I, lactea it does not appear to be I, petaloidea cither. *“1t iz, however,” Dr.
Stapf says, “a very poor one. Thers is one flower mounted with it, thongh not
oxactly attached ;' he also says that, thongh the ealyx agrees with that of the
variety of I, petaloidea referred to, ‘the shrivelled corolls geoms to have had u
narrow tube about two inches long and is glabrous ounteide.” This deseription
would guit a badly prepared gpecimen of Tpomaa glalervima, and it is not impogsible

that, so far at lenst as the flower is concerned, the Andumans 1. Gomesii will have
to be referred to that species.

45, Irowora cyswosa Roem. § Schull.

var, typica, Add fo localities of F, B. I.:—FEqually abundant in
Indo-Ohina from Upper Assam and Bhamo to the Andamans and
Nicobars, and the Malay Peniusula,

To thig bolong nll the synonyms of the F. 2. I, except Convolvulius wmbellaties
Wall. (Ca® n. 2820), which is from a plant grown in the geleatta Botanio Garden.
It forms the typa of Choisy’s Zpomaa cymosa VAn. culta, and is perhapa a synonym
of Tpomea wmbeliata Meyer,

vAr. culta; Choisy, DO, Prodr. ix., 371: leaves cordate with
an obtuse sinus and ronnded auricles, softly velvety tomentose on both
surfaces, flowers large uniformly dark-yellow. Convolvalas umbellatus
7ull. Cat. n. 2239,
Lower BeNcAL: naturalised in varions places near the Royal
Botanic Garden, Kurs! Maray Pexivsvna: Perak; at Sungah Ryah,
Kunstlor !
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The cymes in this plant are almoat umbellate and the leaves, which are 4 by
8} in,, aye much wider than in vAR. fypicn_z. where algo the corolla is pure white or
white tinged with yellow. The calyx nnd seeds ave exactly as i,n L cymoga, but the
" corolla is considerably larger, and in size and colour agrees with that of Inomoea
wmbellata. Mey. (Prim. Flor: Esseq. 99}, ah American plant with very similar leaves
equally deeply cordate, but with an acate sinus and glabrous above very sparingly
hirsute below. This Iatter difference is no greater than exists betwéen different
forms of I. cymosa proper, and it js probable that I cymosa, VAR. culfa, and I. wmbel-
lata are bat forms of one plant whiéh is only a variety, as Bentham (Flor, dustral.
i, 423) suggoests, of I. cymosa,

It has always been supposed that Wallich's Convelvulus wumbellatus, enlt. in
Hort. Calentta, was derived from American seed ; it now seems. as probable that
Wallich’s plant was of Malayan origiv.

Dr, Stapf who has kindly examined this plant, doubts very much that it is
entitled to varvietal rauvk. He also adds *it iz extremely like [, wmbellata Moyer,
from America, and I cannot find characters to sep:m‘\:o them.”

45b. Iromoea ruBexs Ohotsy, Convolv. Or. 81 and D(O. Prodr. ix.,
371. Convolvulus rabens Wall. Cat. 1421. C. glandulosus Huam. in
Wall. Oat. 2252, Lettsomia rubens Qlarke, Flor. Brit. Ind. iv., 195,

Nortn Bexean: Rangpur, at Pirgaunj, Hamilton; Puornea, near
Caragola, Kurz! Assas: Jenkins ! Gibson ! Goalpara, Hamillon ! Simons !
Ganhati, Jenkiny ! Silhet, DeSiiva ! Cachar, Keenan.

This is, a8 Choisy says, an Ipomoca not o Lettzomia, M. Choisy does not appear
to have seen fruit ; Mr. Clarke says, loc. cit,, that he had not eeen any, The plant,
Mr. Clarke adds, has been supposed a Rivea ; its facies snggests an Ipomoea in the
vicinity of 1. cymosa VAR, culta, from which however, it differs in having fewer flowers
in the umbelliform eymes, n tomentose calyx, acorolla which is whitish-parple ins-

tead of dark yellow, and strigose on the plaits externally instend of quite glabrous,
ns well ag in having glabrons in place of hirsute sceds,

There is no example of Hamilton’s Convalvulus glandulosus at Calentta, at Kew,
or in the type set of Wallich’s Herbarium at the Linnean Society ; what however is
evidently, from Choisy's description, the same thing, is represented at Ouloutta by
specimens collected in Assam (oxact locality not stated) by Gibson, nnd at Gauhati
by Jenkins. These specimens have rather larger leaves than any of the others
densely velvety tomentose on both surfaces, and closely resembling those of
Argyreia Roxburghii. There i8 however not the slightest difference as to cnlyx or
corolla between these gpecimens and those which form the type of I;x??mm rubens,
g0 that the geparation of a varicty lanata, proposed by M. Choisy, appears to be
hardly necessary, The Goalpara specimens in Wallich’s Herbatrium (Convolenlus
bifidus, Ham, Wall, Cat. n 1421/B and n, 1421/C) are identical with those of DeSilvi
from Silhet (Wall Cat. n, 1421/1) on which the species was founded. Kurz's Purnea
specimens have loaves less densely hirsuto above.

The species is evidently very closely related to the next one of which thore is
not a specimen ab Coleutta. Being unable to separate it by Mr. Clarke's deseription
and figure, the writer asked fhat the two might be comparod at Kew where the type
of Ipomma Wattii is presorved.  Dr, Stapf, who has kindly made the cummrisn;\ at

1 Fomt? oMt 2 F g q 1 rore 13
Kow writes: Lettsamia rubens Clarke, and Ipomaa Waltis are very like ; but note
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the sopals, which are narrower and acute in the latéer.” This appears to be the only
tangible distinction, and is perhaps hardly sufficient to separate the two plants; till

however, full material of Ipomaa Wattii is available it would be improper to propose .

the formal reduction of Mr. Clarke’s species, a deacnptxon of which, taken from the
author’s criginal diagnosis and lggm‘e, i8 given here.

45 ¢. Teomops Warra Clarke, Journ. Linn. Soc. xxv., 49, t. 22;
leaves ovate-cordate acute, sparingly bairy above and on the nerves
beneath, peduncles long, 3-5-fd., sepals widely oblong acute, hairy.

Naga Hivrs: Kohima, alt. 5,000 feet, Clarke.

Scandent, Leaves 3§-24 in., somewhat deeply cordate; petiole 2-8 in. Peduncles
3~5 in., pedicels 1 in, Sepals -4 in. Corolla 14 in. long, and as much across, white
with a parple tinge. Capsule glabrous -} in.-diam., seeds glabrous,

The chief difference, apparently the only one, between this and Ipomaa rubens
Lies, as already said, in the sepals, which are here widely oblong acute, while in
L. rubens they are widely oblong obtuse and rather shorter.

From the fizure quoted, the artist has altogether omitted the tomentum of
leaves and calyx, while the sepals are shown as lanceolate instead of widely oblong.

46. TromowA BETALOIDEA Choisy.

VAR. typica ; add to localities of F. B. I.:—

Bemar: Lurz! Wood! Revd. Campbell! CeNtrn. INpia: Godaveri
district, Beddome ! Gamble! Sagor, Vicary!

vAr. pauciflora Olarke, Flor. Brit. Ind. iv., 212. L. petaloxdcn VAR. ?
foliis fere linearibus Coll. § Hemsl., Journ. ILinn. Soc., xxviil,, 97. T,
petaloidea VaR. linearifolia Kurz. Mes. in Herb. Cale. Add to localities :—

Bueya : Pegu, at Palawa Zeik, Tonkyeghat, Kurz! Shan Hills, at
Pwehla, 4000 feet, Collett ! Sonthern Shan States, Manders !

This very distinct-looking variety has also been collected by Dr. King near
Mussorie, in the district where it was first obtained by Dr, Thomson.

vaR, andamanica Prain; sepals larger, enlarging in fruit, capsule
much larger. Convolvulus platypeltis Span. Linnea xv., 338.

ANDAMANS: “Kurz ! King's Collectors ! Common, Drsrms Timor.

The fruit of this olowly resembles Ipomaa Lactee Wall,, but the corolla is much
emaller and is shaggy externally, Spoauoghe's Timor plant, referred by Migquel to
I. petaloidea. is evidently this form.

46 b. TIromora Kixeit Prain: leaves narrow ovate cordate acute
with shallow or deep rounded sinus and rounded auricles, glabrous
ahove or with the midrib sometimes pubernlous, sparingly hirsate on
the nerves beneath, petioles long puberulous; peduncles glabrous longer
than the petioles, bearing sometimes 1-8, more often a lax branching
eyme of 5-12 flowers, with long smooth pedicels thickened, even in
flower, under the calyx; flowers lmgo, sepals broad ovate obtuse glab-
rons coviaceous, with membranous margins nearly equal; corolla wide
campanulate glabrous exernally ; capsule large, seeds uniformly covered
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with long brownish-grey hairs. Tpomoea cymosa vAR. macra C. B.
Clarkc'__. Flor. Brit. Tnd. iv., 212 ; Jouwrn. Iinn. Soc., xxv., 49,

Sikgne: Rishap, ete., 2500-5000 feet, very common, King! Gam-
mie ! Olarke ! Gamble ! Boorax ! Parkes ! Cummins ! Assay: Khasia Hills,
Griffith, IHooker! Gauhati, Simons! Dibrugur, Masters! Naga Hills,
Clarke, Prain! Buruma: Karen Hills, 3000 ft., Kurz! Shan Hills,
3000 ft., Collett !

A large climber: leaves 31-6 in. by 2-4 in., petioles 1-3 in.; pednncles 2-6 in,
Wwith small deciduous linear bracts at origin of pedicels, which are from 1-2 in. long.
Sepals 4 in., reflexed but not enlarging in fruit. Corolla white, 2§ in. long, mouth
2 in. across. Capsule § in diam. g 3

This is o very distinct species, much nearer to I. petaloidea (with which it
agrees in having thickened pedicels and of which it has oxactly the calyx) than to
I. eymosa, 1t is however easily distingnished from I. pefaloidea by its leaves, which
are quité like those of L. cymosa, and by its glabrous corolla.

49, IpPoMOEA CARNORA Br.

Add to localities of F. B. I :—

Pauaxa: Ridley ! >

56 b. IroMOEA GRACILLIMA Prain; glabrous, leaves pedately lobed,
lobes narrow, spathulate sub-sinuate, peduncles 1-7 fld,, filiform
elongated, sepals ovate obtuse, corolla small purple, seeds velvety with
a few long hairs at tip. I palmata var? gracillima, Coll. § Hemsl.,
Journ. Linn, Soc., xxviii., 97.

Uprer Burya : Meiktila, Collett !

A slender climber; leaves 1-2 in. diam. petioles 1 in.; peduncles much larger
than leaves (2-4 in.) ; sepals 4 in, corolls -5 in ; capsule § in.

Very closely resembles I. palmata in appenrance but is casily distinguished by
its much longer peduncles, its flowers less than half the gize, and its very different
geeds.

6. LEPISTEMON Bu.

1. LepsteMoN FrAvescens Bl Bijdr. 722. Lepistemon Wallichii
Choisy Qonvolv. Or. 61; Flor. Brit. Ind. iv. 216.

Add to localities of I. B, I.:— &

Maray Pexissuna:  Perak, at Larut, Scortechini n, 1544 ! Instris,
Java, Borneo; Philippines.

Lepistemon Wallichii (Convolvulus cephalanthus Waill, Cat, n, 1402; Ipomoet
Waollichii Steud.) scarcely differs from Lepistemon jlavescens (Ipomoes flavescens
Steud.) as has been already pointed out by Choisy (DC. Prodr, ix, 348.) Choisy,
however, has not seen his way to formally uniting the two plants even when
mouogmphing the natural order; on this account, and also because the geographi-
cal areas of the two forms did not then seem to overlap, Mr. Clarke has kept up the
distinctive name and position of the Tndian one; he has however, pointed out how
closely they are related, and how nenrly both are allied to still another form from
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Borneoand the Philippines. The form collected by Father Scortechini in Larut
differs somewhat from both the Indian and the Java plant; it has the widely
urceolate covolln of L. flavescens, and therefore is not true L. Wallichif; at the
game time it has Sepals that ave longer and more lanceolate than even in L.
Wallichii, and thereforé is not trae L. flafescens. -

Dr. Stapf writes:— “ I do not think that L. flavescens, L. Wallichii, and the
Borneo-Philippine plant are gpecifioully  distinct. They seem to be very slight
varintions of one species.” This opinion, conpled with the communication from an
intermedinte locality 8f a form that-combints the charncters of Steudel's two
“gpecies,” lends the writer to propose the identification of the Indian plant with
that distributed throughont the Malayan region,

»

9. CONVOLVUDUS Lix.

* Brect or diffuse, not twining (except sometimes C. glomeratuns);
stigmas filiform, nearly as long as, or longer than the stylo. ’

T Spiny or spinescent shrubs or under-shrubs.

1. * CONVOLVULUS LEIOCALYCINUS Boiss. Flor. Orient. iv., 86; a rigid
shrub with elongated agejn dividing branches, young parts adpressed-
silky, elsewhere glabrous, the ends of branches and peduncles develop-
ing into short sharp spines, leaves small shortly petioled, shortly silky
hairy, spathulate oblong subacute with' rounded or sfib-hastate bases,
flowers solitary axillary, pedicels shorter than the leaves, sepals glabrous
coriaceons ovate-obtuse muecronulate, corolla white glabrous 5-G times
longer than the calyx, ovary hirsute, stigmas filiform, as long as the
style. C. lasiophlaeus Jaub. § Spach, Iil., t. 368. C. lycioides Boiss.
Diagn., Ser. i., 7, p. 29,

Paxiap Froxtier: Duke! Brimisu Benvcmistax : Lace! Disteib.
Afghanistan (Bellew) ; Beluchistan, Persia.

Height 8-4 feet ; leaves § in. orless; calyx & in.; corolla 1-14 in. long, capsule
ovoid,

The occurrence of this species just within the British Indian frontier renders
it necessary to supply a description of the plant. It is readily distinguished from
the next species by its hastate or cordate-based leaves,

1. % * CoxvoLvuLus seix0sus Burm. Flor. Ind, 47, t. 19, f. 4;
a low thuch-branched shrub with elongated again much divided branches,
all parts covered with a short adpressed ash-grey silky pubescence,
<he ends of branches developing into sharp slender spines; leaves
small elliptic subacute, bases narrowed, the uppermost linear and
scale-like ; flowers on axillary, 1-3-fld. pedicels as long as the leaves,
sepals hirsute coriaceous ovate-obtuse, corolla hirsute 3-4 times longer
than the calyx, ovary hirsute; stigmas filiform as long as the style,
C. spinosus Boiss.,, Flor Or v, 87, not of Desr. nor of Fichwald
Oé‘genistoides Jaub. § Spach. L. t. 370,
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Norta-West Froxtier : Nal, Duke. Distris. Afghanistan (Grifith)
Beluchjistan (Stocks) ; Persia.

Height 1-8 £f. ; leaves $-} in, ; calyx } in.; corolla §=1in. « ¢

A description of this spegies is necessary for the same reason that ‘aﬂh for
one of C. leiocalycinus, From that species the longer pedicels, the hirsute calyx
and corolla, and the different leaves, easily distingnish it.

1. CONVOLVULUS SCINDICUS Stocks.

t + Herbaceous not spinescent. it

» 4b. CoxvorvurLus Lixeatus Linn : Boiss. Flor. Or. iv., 97; adpressed
sericeous, leaves oblong ; the lower narrowed into a long petiole, the npper
most often narrowly linear, cymes few-fld. at the ends of the branches ;
flowers solitary shortly pedicelled ; sepals oblong lanceolate membran-
ous at the base, tips herbaceous spreading, corolla 3 times as long as the
calyx, ovary hirsute. Convolvulus spicefolius Desr. in Lamk. Encyel.
Meth. iii., 549. C. Besseri Spreng. Syst. i, 610,

Britise BELoCHIsTAN : Quetta, Stocks ! Puxiap FRoNTIER : frequent,
Sanders! Duke! ete. DistriB: Europe, N. Africa, Western Asia,
Siberia.

Root-stock woody, stems 4-8 in., herbaceous numerons, ascending or procums
bent, lower leaves. 2-3 in. by 4~} in., petioles 1 in. or longer, stem leaves $=1 in. ;

sepals § in., adpressed sericeous ; corolla rose, 1 in., externally ndpressed, sericeons
on the plaits,

Described for the reasons given under C. leiocalycinus and C. spinosus,
6. CoNVOLYULUS GLOMERATUS Choisy.

Add to localities of F. B. I, :—

RaPUTANA : Jodhpur, King !

7 b. CoNVOLVULUS TENELLUS Stocks, Hook. Kew Journ. ive, 172;
pale-green, sparingly adpressed hirsute, leaves sessile linear, peduncles
1-3-fld., sepals ovate mucronulate or suddenly acuminate, quite glabrons,
corolla § in. wide, campanulate ; ovary glabrous style very long. Con-
volvulus Stocksii Boiss. Flor. Or. iv., 110 [1879]. C. Rottlerianus var.
tenella Clarke, Flor. Brit. Ind. iv., 219.

Scixoe : Cuteh, Stolicska ! Distrie, Beluchistan (Stocks ! Ball!)

Erect stricily branched, stems and branches wiry ; leaves § in, very narrowly
linear ; peduncles long, 2-2} in.; sepals § in, corolla rose, § in. at mouth, very
sparingly hispid along the angles.

This iz extremely distinot from C. Rottlerianus, and may be at once recognised
by its glabrous calyx and its much longer scarcely hivante corolla,

Boissier's name, C, Stocksii, is given because there is a prior name C. tenellu
(Desr. in Lamk. Eneyel.) Asthe “C.tenellus” of Desrousses isa Breweria and
not & Convolvwlus, there is no reason why Stock’s name should not be used.

7 ¢. CoxvoLyuLus SINUATO-DENTATUS, Coll. & Hemsl., Journ.
Linn. Soc., xxviii,, 98; pubescent, leaves ‘petioled thick cordate-

J,m, 15
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oblong sub-obtuse sinuate-toothed ; flowers axillary solitary or pube-
scent ; pedicels as long as the leaves bracteolate near the middle; sepals
. coriaceoys ovate-obtuse pubescent externally; corolla twice as fong as
the calyx, externally hirsute ; ovary glabrous.
Urree Burma: Shan Hills, at Pwehla, Collett ! at Koni, Prazer!
Root-stock thick woody ; stems slender prostrate internodes short ; leaves -1 in.
long, -3} in., across, pegioles 4 in. or less; pedicels sometimes 1 § in. long, bracteoles
2 or 1; sepals % in.; corolla white, & in. P
* % Stems twining ; stigmas narrowly oblong or linear, shorter than the
style. ;
9. CoxvorLvuLus rravus Willd, ° >
Add to localities of I B. I.:—
RasputaxA: Mt. Aboo, King !
11, Coxvorvoeus MICROCALYX Clarke.
Substitute for localities of F. B. I, :—
Misnui: Griffith (mixed with Porane paniculata) ! Assam : Jenkins !

11. PORANA Bouru.

3. PorANA SPECTARILIS Kurz.

Add to localities of F\ B. I.:—

Assan ; Naga Hills, at Nichugunard, Clarke ; Lushai Hills at Chang-
gil, Prazer! Burymam: Shan Hills, Collett !  Axpamaxs: Coco Islands,
Prain! 8. Andaman, Prain! King’s collectors !

.

135. DICHONDRA Forst.

Prostrate creeping small herbs; leaves entire, flowers small
axillary; corolla campanulate deeply 5-lobed; ovary of 2 distinct
carpels, each with an almost basal style, and 1 or 2 ovules; stigmas
capitate. Fruit of 1 or 2 membrancous capsules, each with 1 or rarely
2 seeds.—Species 2, one tropical American, the other cosmopolitan in

the tropies.

1. Dicnospra rEPENS Forst; Cheisy, DC. Prodr., ix, 45}; a
glender creeping perennial, rooting at the nodes, hoary with minute pube-
scence, or silky; leaves long-petioled, orbicular or reniform; flowers
golitary on peduncles shorter than the petioles; sepals obovate, very
short ; corolla yellow rather ghorter than the calyx; carpels about as
long as the calyx, nearly globular. R. Br., Prodr., 491; Wall. COat.
1339; Benth. Flor. Austral. iv, 438; Coll. § Hemsl., Jowrn. Linn. Soc.
xxvil, 99.

Useer Burma: Taong-Doung Mts,, Wallich ! Shan Hills, Collett !
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King's Collectors! Distris. Tropical and sub-tropical regions of both
hemispheres.

Leaves §=1 in. diam.; petioles sometimes 2 in, (in Walhch’s specimens “as much *
as 4 in.) long, sepals about 1 line long. (% .

-

15. CUSCUTA Liny.

1. CoscuTA REFLEXA Roxh. -

- Add to localities of F, B. I.:—
Urrer Burman: Karen Hills, Mason! Shan Hllls, Collett! King's
Collectors! Hotha, J, Anderson !
Add to distribution :—China.
4, Cuscora cHINENSIS Lamk.

Add to localities of F. B. L. :—
Urrer Bumyua : Shan Hills, King's Oollectors !

-

Natural History Notes from H. M. Indian Marine Survey Steamer
¢ Investigator,” Commander C. F. Oldham, R. N., Commanding. Series
IT., No. 11. An Account of a Recent Collection of Bathybial Fishes from
the Bay of Bengal and from the Laccadive Sea—By A. ALcock,
M. B, C. M. Z. 8., Superintendent of the Indian Musewm.

Plates VI & VII.
[Received 31st May :—Read 6th Jane.]

INTRODUCTION.

The collection of deep-sea fishes recently added fo the Indian
Museum through the exertions of the Marine Zoological Survey is a
large one and numbers many species, of which only those that appear to
be either hitherto unknown or new to the Indian record are here noticed.

In the list of these new forms it is interesting to find Hoplostethus,
Thyrsites, Bembrops, Pacilopsetta, Chlorophthalmus, Xenomystaz, (a re-
markable deep-sea Eel of the Sanromurmnesocine alliance, lately dis-
covered by the U.S. Steamer ¢ Albatross’ off the coast of Ecuador,
and now appearing in the Laccadive Sea), Nemichthys, and Triacan-
thodes.

The discovery in these waters of representatives of these genera
shows that the exploration of the Indian Seas is still far from complete,
and leads us to hope that other unaccountable gaps in onr knowledge of
the geographical relations of the fish fauna of India may yet be filled up.
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From recent expenence, as from experience gathered in the past,
it appears that the most promising ground for exploration, in these
Seas, is that whxch lies between 150 and 250 fathoms.
' I ma.y state, in ponclusion, that the species here described, but not
fignred, will in all probability be ﬁgured in next year's issue (Part III.)
of Illustrations of the Royal Indtan Marine Steamer * Investigator.’

' ACANTHOPTEBYGII.
Family Percide. >

AcroroMa, Schleg.
Parascombnops, Aleock, J, A. 8, B, Vol.sLVIIIL, pt. ii., p. 296: ?Melanostoma,
Dbd., Denk, Ak. Wien, XLVIIL, p. 5.
1. Adcropoma philippinense, Gthr.

cropoma philippinense, Gthr, Zool. Chall, Exp. Vol. I, pt. vi, p. 51.

Parascombrops pellucidus, Alcock, J. A. 8, B., 1889, Vol LVIIIL, part ii, p.
206, P1. XXII,, fig. 1.

This species is characteristic of the Bay of Bengal in water
between 75 and 150 fathoms deep.

I take this opportunity of stating that the generic name Parascom.-
brops proposed by me in 1889 for this species is only a synonym of
Acropoma, and must therefore be withdrawn.

Family Scorpanide.
. Miyous, C. V.
2. Minous inermis, Alcock.

Minous incrmis, Aleock, J. A, 8. B., 1889, Vol. LVIIL, pt. ii., p. 209, Pl XXII.,
fig. 43 and Annalg and Magazine of Natural History, Sept. 1892, p. 207.

Specimens of this species dredged this year in the Bay of Bengal
off Madras, at 133 fms., are encrusted with the same commensal Hydroid
(Stylactis minoi) as the specimens dredged off the Mihdnaddi, off the
Godévari, and off the Malabar Coast in previous years. This confirms
the already fairly well established opinion that the relation between
the Hydroid and the Fish is a fixed and definite one.

Family Berycide,
Horrosternvs, C. V.,
3. Hoplostethus mediterraneum, C. V.

For Synonomy, vide Giinther, ‘ Challenger? Deep-sea Fishes, p. 21

A fine specimen dredged in the Bay of Bengal at Station 162, 145~
250 fms., is a new addition to the record of the Indian Faune.

—
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Family Trichiuride.
A Tryrsites, C. and V.
4. Thyrsites bengalensis, n, sp., PL VI, fig.1. °
Closely related to Thyrsites profnethéoides, Blkr, >
2.0 2 |..
BAZAND1S l_—13-l4| LS iris] Prddsi Vol

Length of head two-sevenths of the total (cauda! included), and
twice the greatest height of the body.

The snout, which has the usual Trichiurid form, is two-fifths of the
head in length, and twice the diameter of the eye.

The nostrils are small pores situated well in front of the eye. The
mouth is large, and the upper jaw-bones are massive: the maxilla reaches
to a point midway between the anterior border of the orbitand the pupil.
There is a single row of distant fang-like teeth in the’premaxillary,
which in front, to the number of three or fonr, are of great size: the
mandibular teeth are similar in size form and arrangement, but only
two—the front one on each side—are enlarged, and these but slightly.
There is a single row of small sharp distant teeth on each palatine.
Gill-opening extremely wide. Pseudobranchim large.

The head and body are invested in a thick silvery scaleless skin.
The lateral Jine bifurcates at the level of the 5th or 6th dorsal spine,
the upper branch running along the base of the dorsal fin, the lower
descending with a carve to the middle line, or a little ventrad of it,
and then taking a somewhat sinuous course to the caudal.

The longest (middle) spines of the long first dorsal fin are two-
thirds the greatest body height in length: the second dorsal, like the
anal, is low and short : the two spurious finlets are incompletely iso-
lated in both fins.

The caudal is large and deeply forked.

The delicate pectorals are not quite half as long as the head.
The ventrals, which arise close together on the abdominal profile a
little in advance of the pectorals, are each reduced to a siugle fluted
spine.

In correlation with the strong jaws and large fangs the stomach
is huge, its length being one-third of the total (caudal included). In
the specimen dissected there is a small air-bladder’ and seven large
but delicate pyloric camca.

Colours in spirit: burnished silver, with the mid-dorsal line, from
snout to caudal, blue-black : fins hyaline, the spinous dorsal with a
black edge which is broadest in front, the tips of the lobes of the
caudal fin dusky.
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The largest specimen measures 525 inches.
Loe. Bay of Bengal, Station 162, 145/250 fathoms. This specigs has
the true dathybial facies.

. v .
Family Trachinide.
Group Trachinina.

' Bemerors, Steindachner.

Bombrops, Steindachner, 8B. Ak. Wien, 1877, Vol, LXXIV., pt. i., p. 211,
Bathypercis, Alcock, J. A. 8. B. 1893, Vol. LXII,, pt. ii,, p. 177,

2
5. DBembrops caudintacula, Stdr.
Bembrops caudimacula, Stdr., SB. Ak. Wien, 1877, Vol. LXXIV,, pt. i, p. 212.

Two small specimens of this species were dredged in the Bay of
Bengal, at Station 170, 107 fathoms, this being the first report of the
occurrence of the species in Indian waters,

6. Bembrops platyrhynchus, (Alcock).

Bathypercis platyrhynchus, Alcock, J. A. 8. B., 1893, Vol. LXII,, pt. ii,, p. 178.

Bay of Bengal, 128 fathoms.

I must apologize to Professor Steindachner for having, when des-
cribing this species last year, overlooked his very clear and complete
account of his new genus Bembrops from Japan; and I must now state
that Bathypercis is mercly a synonym of Bembrops, and must be with-
drawn.

Family Pediculati.
Lopn1ius, Art.
7. TLophius lugubris, n. sp.

Very closely allied to L. mutilus, mihi.

B.6. D.3/1/7-8. A.56 C.8 P.13. V.1/5.

Cephalic disk subeircular, its diameter not quite onc-half the
total (candal included) : its upper surface stndded with scattered knobs
and spines, none of which are of predominant size: the mouth-cleft
traverses the whole breadth of the disk.

Depressible Tangs in a single series along the premaxillary, except
at the symphysis, where there are also a few small teeth of a second
series ; and in three irregular series in the mandible. A gingle rigid
fang, or a pair, at either extremify of the head of the vomer; and
an uneven row of 4 or b rigid fangs along each palatine.

Eyes small, their major diameter being about one-seventh the
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length of the head: two diameters apart.” Gill-cleft contracted : three
gills. The skin is loose and glandular, and round the edge of the disk
and along the sides of the tail there is a scanty fringe of cutaneous,
filaments. The dorsal spines ave simple filaments, the first two of
which stand close together on the snout: the third is about twice
the length of the second and as long as the cephalic disk in the
after half of which it arises. The second part of the spinous dorsal
is represented by a single filament about two eye<lengths long, arising
pear the hinder limit of the cephalic disk,

Colours in spirit: very dark sepia mottled with black: tongue
dusky. Length 4. 25 inches. R .

Loe. Station 151, 6ff Colombo, 142 to 400 fms.

This species is very closely related to Lophius mutilus, mihi (J. A,
S. B, Part IT of 1893; and Zoology of the R. L. M. 8. ‘Investigator’,
Fishes, Part IT, pl. X, fig. 2), from which it chiefly differs in having the
sécond part of the spinous dorsal fin represented by a single well-
developed spine, instead of by two hidden rudiments.

Haueurza, C. & V.

8. Haulieutza fumosa, 1, sp.

BL61" DA A A ORI P ISV 5

Body remarkably thin and depressed. The greatest length of the
cephalic disk, which is half the total, candal included, is only four-fifths
of its greatest breadth.

The spines on the dorsal integument, with the exception of those
along the rostral and supra-orbital margin and those on the edge of the
disk and along each side of the tail, are mere spicules, quite different
from the large stellate spines of the other species; and the ventral inte-
gument is thick, soft and glandular, and is absolutely smooth. The
cleft of the mouth is two-fifths the breadth of the wide disk.

Eyes large, their diameter being between one-seventh and one-eight
the length of the cephalic disk: interorbital space very slightly con-
cave,

The caundal fin is half the length of the tail, or one-fourth the total,
itself included, and is equal in length to the pectorals: the long narrow
ventrals are just over two-thirds the length of the pectorals.

Colours in spirit: upper surface smoky blue becoming hyaline
round the edge of the disk, under surface hyaline, finely and closely
speckled with silver: dorsal fin blackish : pectorals and candal broadly
and darkly banded in the distal half, and often milk-white at tip :
numerous fine jet black filaments on the upper surface of the disk:
a black ring round the orbit,
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The largest specimen—a matire female—is about 4 inches long, and

24 inches across the disk. f |
. Locs, Bay of Bengal, Station 162, 145 to 250 fms.

' !

Syxopsis or THE INDIAN SPECIES OF Haliewiwa,

" L Disk markefly broader than long, with tie epinature of its dorsal surface
remarkably feeble, and with the skin of its ventral surface soft, thick, glandulas

and abgolutely smooth.,

[Interorbital space rather brond and very slightly concave eyes large:
mouth-cleft wide, two-fifths of the width®of the very wide digk: four rays in

the dorsal fin: colour smoky blue].—H. fumosa.

1L Disk nearly circular,
or only slightly broader
than long, with the spi-
nature of its dorsal sure
face strong and coarse,
and with the skin of its
ventral snrface leathery
and either spiny or
granalar,

i, Under surface of
disk granular or with
geattered spines: in-
terorbital spacerather
narrow and markedly
concave : eyes small,

[

L

a. Under snrface of
disk with scattered
spines between which
the skin is rongh
cleft of the mouth
narrow, about -one.
third the width of the
disgk : four rays in the
dorsal fin: ventral
fina broad: colour
pink,—H, stellata, C.
&V

b. Under snrface of
disk finely and very
clogely and uniform-
ly granular: eleff of
the mouth broad,
nearly half the width
of the disk: five rays
in the dorsal fin ; ven-

‘tral fins long and

slender: colour blue.
black.—H. nigra.

ii. Under surface of disk closely covered with
stellate spines: interorbital space rather broad
and slightly concave in front only: eyes large.

[Month-cleft wide, nearly half the width of
the disk: five rays in the dorsal fin: ventrals
broadish : colour crimson to bright pink]—H.

coccinea,
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4 Family Cataphracti.

C

=

Psmsrnmgs, L?cép.
9. Peristethus Rivers-Andersont, n. sp., Pl. VI, figs. 2, 2a, 2b.

D. 6/22. A.2]. L. lat. 32. 3

The pre-orbital processes,.which are bluntly peinted depressed and
hollow—their cavity opening below by several large pores—are in
length nearly half the distance between their tip and the anterior
border of the orbit, and each has upon its base a small upstanding
hook. X 3

The pre-operenlar ridge is remarkably salient but is sharply frunea-
ted, not forming a spine. The opercular ridge forms a short bluntly
rounded spine.

The lower jaw is thickly fringed with small tentacles. The labial
tentacles when laid back hardly sarpass the angle of the mouth.

The interorbital space, the breadth of which is equal to the major
diameter of the orbit, is deeply concave, and is traversed fore and aft
by a deep median groove. Each supra-orbital margin is surmonnted
posteriorly by a strong recutved spine, and there is a similar spine
on each side of the occiput.

The body-shields are in four rows on each side: each shield is
strongly carinated, the carina being produced behind into a strong
spine; and in the case of the shields of the posterior third of the
lateral line the carinm are slightly produced and pointed in front
also.

The length of the anterior ventral shields is more than twice their
greatest breadth.

Colours in spirit: body flesh-coloured ; the pectorals with a broad
jet-black band in their posterior half and with a milk white tip; the
spinous dorsal black in its upper half, and the soft dorsal with a black
edge.

Length 35 inches,

Loc. Station 151, off Colombo, 142 to 400 fms,

ANACANTHINI
Family Gadide.
Paysicornus, Kaup.

10, Physiculus argyropastus, Alcock.
Physiculus argyropastus, Alcock, J, A, 8, B., 1893, Vol. LXII, Pt, ii, p. 180, pl.

IX, fig. 2.
Pr. 1. 16
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Several specimens were dredged in the Bay of Bengal at 162 and
170 fathoms. ‘.

This species*is easily distinguished from Physiculus roseus—the only
other Indian species —as the following tabular statement shows :—

COMPARISON OF THE INDIAN BPECIES oF Physiculus.

Physiculus ~oseus, . Physiculus argyropastus.

Greatest height of the body o little  Greatest height of the body a little
over one-gixth of the total (with candal). over one.seventh the total (with caudal).

Jawbones broad and massive. Jawbones thin and narrow.

Barbel stout and fleshy, about aslong  Barbel fisiform and inconspicuous,
as the eye. never half the length of the eye.

First ray of first dorsal fin prolonged. No prolonged dorsal ray.

Seven yentral rays, the longest, (outer-  Six ventral rays, the longest (onter-
most) of which only just surpasses the most) of which reaches to the 12th or

orgin of the anal. 1 13th anal ray.
Uniform rose red. : Body with a reddish tinge; fing
searlet,

Family Ophidiidze..
Guyrroenipivy, Alcock.

11. Glyptophidinm macropus, n. sp., PL. VI,, fig. 3.

In character quite similar to Glyptophidium argentewm (Ann. Mag.
Nat. Hist.,, Nov. 1889, p. 390, and Zool, H. M. I. M. S. ‘Investigator,’
Fishes, Part L., PI. 1L, fig. 3), from which it differs chiefly in having the
ventral fins in the form of bifid instead of simple filaments, and in
having the candal fin confluent with the other vertical fins instead of
being free a short distance from its base.

The head, which is higher than, and nearly twice as long as the
trunk proper, is nearly one-fourth of the total, and has the muciferons
channels greatly developed, but the frill-like crests which delimit them
—with the exception of the one in the middle line—low. The short
trank falls abraptly to the low finely tapering tail.

The snont, which does not overhang the equal jaws, is a trifle more
than one-fonrth the length of the head, and not quite equal to the major
diameter of the large subecufaneous eye, which latter is equal to the
breadth of the interorbital space.

Mouth-cleft wide, the maxilla reaching beyond the middle of the
eye: the jaw-bones, like all the bones of the head, are extremely deli-
cate. Villiform teeth in very narrow bands in the jaws, palatines, and
vomer.

Operculum with o foehle spine above : gill openings very wide, the
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gill-mgmbranes being scparate thronghout: gill-lamine very narrow :
gill-rakers on the outer side of the first arch numerous (over 25 inc
number), close-sct, long, setiformg pseudobranckiwm moderately large.

- Scales small and extremely thin; larger and even thinner, but sparse

and deciduous, on the head. No lateral line whatever.

The dorsal fin begins well on the occiput, and is much more deve-
loped than the anal,its rays in its anterior two-thirds being  more
than lalf of the greatest body-height in length: the caundal, which is
only about one-third the length of the head, is confluent with the other
vertical fins, Pectorals largeand pointed, with a thick fleshy base : their
length is nearly equal to that of the postrostral portion of the head.
The ventrals avise close together at the pectoral symphysis : each consists
of two long rays, the inner ofywhich is an eye-length longer than the

" head.

Intestine long and much convoluted: 7 or 8 very small p-y]oric
cmeca: a large air-bladder.

Colours in spirit: head and eye and body silvery, the body finely
peppered with black : vertical fins hyaline with blackish tips, pectorals
blackish, ventrals white.

The largest specimen is nearly 5% inches long.

Loc. Bay of Bengal, Station 162, 145—250 fms.

Neopyrurres, Goode and Bean.

12, Neobythites squamipinnis, Alcock.

Pyenocraspedum squamipinne, Alcock, Annals and Magasine of Natural History,
November 1889, p. 386.

Fuarther specimens (from the Bay of Bengal 145-250 fms.), to-
gether with a better knowledge of the family, convince me that the
characters upon which the genus Pycnocraspedum was founded are not
of generic value, I therefore withdraw the name Pycnocraspedum.

Family Macruride,
Macrores, Bl
Subgen, Ceelorhynchus. .
13.  Mucrurus flabellispinnis, 1. Spe
B.6. D.*1/8. A.95. P.16. V,7. Pyl cmc. circ. 40,
Head massive, shark-like, deeper and broader than, and more than

# A rudimentary tubercle.
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twice the length of the trunk proper, and more than half the length of
the lash-like tail ; its length in the total is nearly one-third.

The trihedral, rigid, and acutgly-pointed snout is about two-fifths
the lengch of the head, and abount twice the major diameter of the
large eye in length: about four-fifths of its extent is pre-oral. The
nostril on either side has the form of a large pit (the vertical diameter
of which is two-fifths the major diameter-of the eye) with an anterior
circular opening, and the posterior opening much larger and reniform-+
the two openings being separated by & narrow bridge of skin.

The mouth is quite inferior: the maxilla_reaches almost to the
vertical through the posterior border of the orbit., Villiform tecth in
a narrow tapering band in the lower jaw; and in a broader and longer
band in the upper jaw, where the guter row is slightly enlarged.
Barbel slender, not much more than half an eye-length long.

Gill-opeuings wide, the membranes free: gill-rakers rudimentary :
gill-laming large and broad.

The body and the head, except in the glosso-hyal region, are every-
where covered with large, stout, firmly adherent scales: those on the
head, which are so intimately adherent to the bones beneath as to form
a plate-armonr, are furnished with from three to eight strong widely-
radiating spiniferous ribs; while those on the body and tail have usual-
ly cight similar great spiniferous ribs, the radiate arrangement of which,
though very distinct, is not quite so marked : occasionally the last spine
of one rib or more projects beyond the edge of the scale.

There are four rows of scales between the base of the first dorsal
fin and the scales of the lateral line.

The first spine of the first dorsal fin is a mere tuberele; the second,
which is not quite five-sixths the length of the snout, is smooth
throughout : the interval between the two dorsal fins is greater than the
extent of the base of the first. The pectorals are narrow and P(’_i““-'d'
and their length is not quite equal to that of the postorbital portmn.of
the head. The onter ray of the ventrals is prolonged, but is not quitc
equal in length to the longest pectoral ray. y

Stomach large and siphonal: at least 40 large long pyloric ceeca :
air-bladder small, and with a thin.wall.

Colours : dark stone-grey; fins and pharyngo-branchial walls blue-
black ; parietal peritoneum silvery-grey.

Length 19 inclics.

Loc. Station 150, Laccadive Sea, 719 fis.

This specics is very closely allied to M. japonicus Schleg-, M
parallelus, Gthr., and M. guadricristatus, mihi.
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Subgen. Macrurus, BL
14, Macrurus pumiliceps, n. sp. ¢

Closely allied to M. smiliophorus, Vaillant, from which it differs
conspicuously in the structure of the scales.

B7. D.2/11. V..12. P.18.

The length of the head, “which is a little more thin the greatest
Ireight of the body, is only just over one-eighth of the total, the tail
forming a long lash.

Snout trihedral, with strong median and lateral tabeteles, its length
is just exceeded by the major diameter of the eye,—the latter being not
quite one-third the length of the head, and exceeding the width of the
interorbital space by about oue-fonrth.

Mouth small and quite inferior, the maxilla only just passing the
level of the front border of the orbit. Barbel about three-quarters the
length of the eye. Villiform teeth in bands in both jaws.

Head and body covered with small scales, those on the head with
rough radiating ridges, those on the body having usually six (sometimes,
cight) nearly parallel rows of long slender spinelets — not more than
five in the longest row. [In the specimens taken no lateral line is
distinguishable.]

The first dorsal spine is rudimentary, the second is slightly clon-
gate (not so long as the short head), and very closely and sharply
serrated (about 35 serrations) except at extreme base and tip. The
rays of the second dorsal fin are remarkably short, slender, and inconspi-
cuous, those of the anal are remarkably long and stout. The outermost
ventral ray is moderately prolonged, being as long as the upper pectoral
rays, or equal in length to the postrostral portion of the head. [In the
two immature specimens taken the ventral reaches to the sixth anal
ray, and the pectoral to the ninth; the vent being not half an eye-length
behind the base of the pectoral fin].

Nine or ten villiform (radimentary) pyloric caea. g

Colour: silvery grey; throat, gill-membrancs, belly, and paired
fins black ; vertical fins blackish.

Length 11 inches. ®

Loc. Laceadive Seca, Station 150, 719 fms.

“
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BatayeApus, Gthr.
~ 15. Bathygadus furvescens, n. sp.
B.7. -D, 10, P.15., V.8. Pyl cwme. 20.

The length of the head is a little morethan one-fifth of the total
(1: 4:75) ; and the height of the tapering body, immediately behind the
gill-opening, is about three-fourths the length of the head.

The length of the snout is one-fourth that of the head, and is equal
to the width of the interorbital space: the major diameter of the orbit
is four-fifths the length of the snout. The nostrils are placed close to-
gether immediately in front of the eye, the anterior being a mere pore.

The mounth is very capacious, its cleft reaching to the vertical
through the posterior border of the orbit. Villiform teeth in bands in
the jaws only, the band in the upper jaw being very broad : there is a
wide diastema between the two elements of the pre-maxillary, and a
corresponding but much narrower edentulouns interval at the mandibular
symphysis. There is no barbel.

Gill-openings wide, the gill-membranes free. The gill-rakers are
ghort, broad, clavate and remarkably spiny, except on the outer side of
the 1st branchial arch where they are long and setiform,—the middle
ten or twelve being three-fourths the diameter of the eye in length,

The body and the head, except in the glosso-hyal region, are cover-
ed with deciduous cycloid scales, of which there seem to be seven rows
between the base of the 1st dorsal fin and the lateral line,

The 1st dorsal fin has the usnal position, and the 2nd arises imme-
diately behindit: an unbroken ray from the middle third of the well-
developed 2nd dorsal is more than one-third of the greatest body-height
in length. The rays of the anal fin are short and slender. The length
of the pectorals is not quite equal to that of the postrostral portion
of the head : when laid back, their tips reach beyond the origin of the
anal. The ventrals, which are large, arise immediately below the
pectorals,

The pyloric cmea, which are twenty in number, are of great size,
as is also the pancreas. The air-bladder is large and spongy.

Colours: warm dusky brown; vertical fins blackish, paired fins
black; gill-membranes, mouth and peritonenm black.

Length : 20°5 inches.

Loc. Station 150, off the Maldives, 719 fms.

Family Pleuronectidzee,

CHASCANOPSETTA, 1. gen.
Mouth very wide, the maxillary being more than half the length
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of the head. Jaws and teeth equally developed on both sides, each
jaw bcmg armed with a single row of long slender depressible teeth,

Eyes on the left side. The dorsal fin commences near the tip of the 3
snont, its rays, and those of the anal, being q;mp"le, slender, and

scaleless. Scales minute, membranous, ‘hmdly imbricate. Lateral line

with a strong curve above the pectoral. Gill-openings wide, the gill-

membranes united to the isthmus in front. Gill-rakers none.

16. Clmscanopsctta‘ lugubris, n. sp., Pl. VI; fig. 4.
B.7. D.115. A#80. C.16. V.6.

Body long, low, tapeu the dorsal profile considerably more
convex than the ventral. The greatest height of the body is about
one-fourth, and the length of the head about one-fifth of the total,
caudal included.

Mouth-cleft very wide, oblique, with the lower jaw strongly pro-
jecting : the maxilla, which is hardly expanded posteriorly, is about
three-quarters the length of the head,—reachin mnearly to the angle
of the properculum. Each jaw is armed with a ‘ngle row of sharp
curved teoth of two sizes, the larger fairly regularly alternating with
the smaller : those of the lower jaw are very close-set, and are strongly
depressible inwards across the floor of the mouth: those of the upper
jaw are more distant, not so strongly depressible, and rather smaller.
Tongue large, free, with a long styliform poiut.

The eyes, which are on the left side, are large (their major
diameter being about two-sevenths of the length of the head), close-set
(less than a-third of a diameter apart), and nearly equal in front.
The snout proper is short—abont two-thirds the length of the eye.
The nostrils ave minute pores situated in front of the interorbital space.

The gill-openings are wide, the gill-membranes being free pos-
teriorly : the gill-arches are extremely weak and slender, the glll-lmuulw
are delicate, and there are no gill- -rakers.

The body and the post-orbital portion of the head are cov elod wilth
minute membranous havdly imbricating scales, which are somewhat
enlar, ged along the lateral line. The lateral line on both sides has a
strong sinuous curye above the pectoral fin.

The fin-rays are weak and filiform: the dorsal begins in front of
the eye, on the snout. The candal peduncle is strongly constricted,
and expands agaim at the insertion of the fin, whick is long and
pointed,—6} in. the total length, The pectorals ave slender: that on
the coloured side is much larger than its fellow, its upper rays being
nearly as long as the caudal. Both ventrals are well developed.

Colours: dull dusky brown, the peritoncum showing through as a
black patch; iris and fins black ; tongue dusky brown,

J.m 17
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The largest specimen is 575 inches long.
Loc.  Bay of Bengal, Station 162; 145 to 250 fms.

_ Poeciiorserra, Gthr.
- 17. Poecilopsetia maculosa, n. sp., PL. VIL, fig. 1.
¢ D.56. A.46. V.5. C.18.

Height of the body about 1} in the total, without caudal; length
of the head a little more than 3}. The length of the snout is about
half the major diameter of the lower eye, which latier is nearly oné-
third ‘the length of the head—the upper eye being markedly larger.
The eyes are ou the right side, the lower hardly in advance, the upper
strongly encroaching on the dorsal profile: they are separated by a
flat scaly space, the breadth of which is nearly equal to the length of
the snout. The mouth-cleft is oblique and narrow, the maxilla being
hardly more than one-fourth the length of the head: the jaws are
equal in front and equally developed on bhoth sides, as are the teeth,
which are villiform and in a crowded row in both jaws. The gill-
membranes are broadly united below the throat.

The head, body, and caudal fin are covered with mrinute thin cycloid
scales: the lateral line has & wide curve above the pectoral fin. The
dorsal fin begins above the middle of the eye and extends to the base
of the caudal peduncle: its rays, like those of the anal fin, are simple,
the longest being less than one-fonurth the greatest body height. The
caudal fin is large and hastate, its length being nearly one-fourth the
total. The right (coloured) pectoral is rather more developed than
the left, but is not longer than the eye. The ventrals are quite equal,
opposite, and symmetrical, and are about as long as the eye.

Colours: right side silvery-grey with numerous large, well-defined,
more or less oval blotches, varying from dusky grey to jet-black—the
black blotches, in regular alternation with lighter ones, forming a
ring round the circamference of the body ; pectoral with a black blotch,
candal with two—one above, the otker below: left side with several
Iongitndi'.ml. series of black blotches along the middle of the body, and
with @ series round the circamference of the body, corresponding blotch
for bloteh with thoge on the eoloured side.

Length nearly 3'75 inches.

Loc. Bay of Bengal, Station 162; 145-250 fms.
18. Pacilopsetia pralonga, n. sp., PL VI, fig. 2.
D, 58-60. A.45-47. V. 6. C. 18

Closely resembling P. maculosa, but very easily distinguished by
the following differences:—The height of the body is only about one-
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third of the total without the candal: the length of the snout is only
about one-third the major diameter of the eye, which is one-third the
length of the head : the eyes-are in the closest contact: the maxilla is
one-third the head in length: the teeth are in a.narrow but distinct
band in either jaw: the dorsal fin begms above the hinder limit of the
upper eye, and its longest rays ave over one-third the greatest body-
height in length : the candal fin is narrow elongate and pointed.

Colours: right side hyaline grey, all the fifis black; a series of
Elack blotches round the circumference of the body, and two series
along the middle of the body: the left side is coloured very much as in
the preceding specxes s

The largest specimen measares 3-75 inches.

Loe. Off Colombo, Station 151 ; 142—400 fms,

Sornea, Gthr.
19. Solea uwmbralitis, n. sp., PL VIIL, fig. 3.
D.70. A.50. C.18. P.0. V.5 1, lat. cire. 80.%

The height of the body is 2} in the total without the caudal. The
lIength of the head is sometimes a little more, sometimes a little less
than a third of the total without the caudal (in adults). The snont
is but slightly hooked: its length is twice that of the eye and from
two-sevenths to a quarter that of the head. The eyes are nearly or
quite 8 diameter apart. The nostril of both sides is a slender tube.
The mouth-cleft reaches to the posterior limit of the lower eye.

No pectoral fins whatever.

Ventral fins symmetrical, separated from the anal by more than
an eye-length,

Colours in spivit: warm olive brown with numerous large black
blotches which form four or five irregular transverse series and three
irregular longitudinal series : dorsal and anal fins blaish-black or black :
underside smoky in rather more than the posterior half. The black
blotches are sometimes circumseribed by a light areola.

Length of a nearly mature female, 425 inches. e

Loc. Bay of Bengal, Stations 169 and 170; 91-107 fmns.

In form and colour this species at first sight resembles Solea
cyanea (Ann. Mag. Nat. Hist.,, Dec. 1890, p. 439), from which it is
distinguished—specimens of equal size being compared—by the much
larger head and mouth, by the larger and more widely separated eyes,
and by the fewer rays in the dorsal and anal fins. Tt is however closely
allied to Soléa cyanca, and also to Solea melanosticta, Petors (MB. Ak,

* To its termination behind the npper ove,
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Berl,, 1876, p. 845), and NSolea kaiana, Gthr. (* Challenger' Shore
fishes, p. 49, pl. XXI., fig. C.)—all being comparatively deep-water
forms of the East Indian Seas. - "

Arnorisris, Kaup. o
20. Aphoristia trifasciata, n. sp., Pl. VIL, fig. 4.
D. 87-80, A 75-77. V.4. 0.12. L. lat 80 to 82. L. tr. 38 to 40.

The length of the head, which is @ trifle less than the height of
the body, is one-fourth the total without the caudal. The length of the
snout, which is abont one-third more than the major diameter of the
eye, is from one-fifth to one-sixth the length of the head. The eyes
are in contact and are situated between the same verticals. The cleft
of the mouth reaches beyond the middle of the lower eye. A row of
small equal setiform tecth in each jaw on the blind side. The nostrils,
the gill-openings and gill-membranes, and the form and arrangement
of the scales, are as in the other Indian species.

The longest (posterior) rays of the dorsal fin are more than half
the greatest body-height, the corresponding anal rays being not quite
80 long. The ventral fin is abount one-fourth the length of the head,
and is separated from the anal by an interval equal to the length of
the snout.

Colours: warm olive brown with three broad blackish cross-bands.

The largest specimens measnre 4 to 4% inches.

Loe. Bay of Bengal, Station 162; 145-250 fms., and Station 164;
195-210 fms.

This species is akin to dphoristia septemstriata and to Symphurus
leet, Jordan and Bollman, Symphurus fasciolaris, Gilbert, and Symphurus
atramentatus, Jordan and Bollmann, Its difference from the* other
Indian species, all of which also inhabit deep water, is shown in the
following synoptical table.

Syxopsis or Tie TNDIAN Sprcivs or Aphoristia.

» 1. The mouth-cleft extends to or
beyond the middle of the lower eye,
owing, not to the greater size of the
mouth, but to the more anterior posi-

’ tion of the eyes: the origin of the
vontral fin ia hardly an eye-length g
I. Both sides coloured, no distant from that of the anal.. ... A. gilesis,
cross-stripes:  height  of  the< 7
body rather over one-fourth 2. The mouth-cleft, owing
the total (with candal). to the more posterior posifion

of the eyes, hardly surpasses
the front edge of the lower eye :
the origin of the ventral fin is
more than two eye-lengths dis- .
tant from that of the anal .,, 4, wood-masont,

[P L
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" 1. The length of the head is
one-fourth the total (without
caundal) :  month-cleft large,
~ : reaching well beyond the middle |
of the lower eye : the largest rays £
of the verfical fing areanore than
11. Only the loft side colour- half the greatest bodv hexghtz
ed, striped with cross-bands: three crogs-bands...i.sseees. s lrlfasc:ata
height of the body mmkcdly# -
less than one-fourth the total 2. ‘The length of the head
(with caudal). L i8 one-fifth the total {avithout
caudal) : mouth-cleft small,
. hardly surpassing the front
edge of the lower eye: the long-
ost rays of the vertical fins are
from two-fifthe to onec-thivd
L “the greatest body height: six
or goven cross-bands..,. ... A septem@riota,

-

PHYSOSTOMI.
Family Scopelidze.
CrroropHTHALMUS, Bonap.
21. Chlorophthalmus corniger, n.sp., Pl. V1, fig. 5
B.8. D.11. A. 9. P.14. V.1/8 L. lat. circ. 55.

- Closely allied to Ohlorophthalmus productus, Gthr. (*Challenger’
Deep-Sea Fishes, p. 193, pl. L, D.), from which it appears to differ
only in colour, and in having a pair of strong ﬁu,t spines on either side
of the salient mandibular symphysis.

Colours in spirit silvery-grey with numerons broad ill-defined
dusky cross-bands: fins hyaline, the tip of the caudal and the base and
tip of the dorsal black.

The largest specimen measures a little over 3 inches.
I%. Bay of Bengal, Station 152; 145-250 fathoms.

Family Muranida.
Group Anguillina,
CoxgromuraNa, Kaup. .
22. Congromursena musteliceps, n. sp., PL VIL, fig. 5.

Allied to 0. megastoma, Gthr., C, squaliceps, 0. nasica and C. macro-
cercus (= 0. longicauda, Alcock, nec Ramsay and Ogilby).

Head about an eye-length longer than the trunk, which is one-
fourth the length of the tail.

The snout, which is long narrow and acutely pointed and far
over-hangs the mouth, is between one-fourth and two-ninths the length
of the hend, and twice the major diameter of the eye. The anterior
nostril is a short tube situated on the lip near the tip of the snout,
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the posterior is a very wide foramen situated above and in front of the
angle of the eye. The mouth-cleft reaches just behind the vertical
through the middle of the eye, and the lips are larges Minute teeth
in broadish bands i the jaws, in a rasp-like patch outside the closed
mouth in the pre-maxillary, and in a broad band in about the anterior
third of the vomer. Gill-openings wide, separate.

No scales : the lateral line is marked by a row of small pores.

Pectorals parroty, pointed, nearly half an eye-length longer than
the snout. Vertical fins confluent, the dorsal beginning nearly an
eye-length in advance of the gill-opening.

Colours in spirit: dark purple-brown, becoming silvery on the
abdomen : opercle black: vertical fins with a broad black edge through-
out their entire length. .

The largest specimen measures 15 inches.

Loc. Bay of Bengal, Station 162 ; 165-250 fathoms.

Syxopsis oF THE INDIAN SPRCIES oF Congromurana.

I. Head much shorter than the trunk proper: tail but little longer than the

head and trunk combined,—C'. anago, Schleg.

I1. Hend nearly equal in length to the trunk proper: tail ncarly twice as
long as the head and trank combined : —

i. Snout narrow, and tapering to a very sharp point,—its length between one-
fourth and two-ninths that of the head: cleft of the mouth not extending much
beyond the middle of the eyes—C. musteliceps.

ii. Snout broadish or broad, and blunt pointed: cleft of the month extending
much beyond the middle of the eye :—

@. Snout one-fifth the length of the head, its mucous channels opening by
small and inconspicuous pores: pectorals large, much longer than the snout,—C.

aqualiceps.

1. Eye in the adult half the lengtis

of the snout : one or two of the vome-

b. Snout one-fourth the! rine teeth conspicuously enlarged,—
length of the head, its mucons 0. nasica.

channels opening by large

and conspicuons pores : pecto- 2. Bye in the aduolt about two-

rals emall, about as long as thirds the length of the snout: no

the snout, enlarged teeth on the vomer,—C.
macrocereus (=C. longicawda, Alcock,

nec Rameny and Ogilby.
Group Murenesocina.
XENoMYSTAX, Gilbert.

Gilbert, Proc, U. 8. Nat. Mus., Vol. XTV., 1891, p. 348,
23. Xenomystaz trucidans, n. gp.
Head about equal in length to the trunk, the Intter being about
two-sevenths the length of the long tapering tail.
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The depressed and sharply pointed snout is a little more than
one-third of the head in length and nearly four times the major dia-
meter of the eye: its mucous pores, like those of the mandible and of
the rest of the head, are large slits: the anterior nostril is a large
sub-tubular slit situated on the lip close to the tip of the srout, the
posterior is a wide elliptical foramen situated, almost superiorly, partly
in the posterior and partly in the ‘middle third of the snout. The
mouth-cleft is wide, extending an eyelength Behind the posterior
border of the orbit, or more than half way along the head, and the
maxille are most remarkably massive. The teeth are in broad crowd-
ed bands, acicular or caniniform, and for the most part depressible :
those in the upper jaw dre in two bands—an outer very broad-band of
large depressible teeth in four series which increase in size from with-
ont inwards, and an inner narrow-band or very close-set row of small
rigid teeth—the two bands being separated throughout their whole
extent by a broad groove: the pre-maxillary teeth, which are much
enlarged, are in a broad patch standing outside the closed mouth: the
mandibular teeth arein at least five series increasing in size from
withont inwards, and at the symphysis, where they are greatly enlarg-
ed, they form a patch which fits into a wide notch in the upper jaw :
the vomerine teeth form a short row of fangs. Tongune small and inti-
mately adherent throughout to the floor of the month. + Skin scaleless,
glandular. Lateral line formed by a row of large brilliant close-set
pores. Gill-openings wide, crescentic, separated by a very mnarrow
interspace.

Vertical fins well developed, the dorsal beginuing just in advance
of the gill-opening. Pectorals narrow, pointed, more than half the
snont in length.

The stomach is large, extending the whole length of the abdominal
cavity, and is very distensible: the intestine in its posterior portion is
coiled in a series of close pleats: only the left lobe of the liver is deve-
loped : pancreas large : a large aiv-bladder extending behind the vent.

Colour: body and fins blue-black; pectorals with narrow whitish
edge and tip: margin of gill-opening and of all the mucous peres of
the head and lateral line brilliant white.

A matnre female between 25 and 26 inches long-

Loe. Laceadive Sea, Station 150; 719 fathoms.

This species appears to differ from Xenomystaz atrarius, dredged
by the U. S. Fish Commission in 401 fathoms off the coast of Ecuador,
only in the greater relative length of the tail, the neaver approximation
of the gill-openings, and the greater length of the pectoral fins,
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Group Nemichthyina.
Nemionanys, Richardson.
« 24. Nemichthys acanthonotus, n. sp,

The posterior third or so of the long slender body is rather abrupt-
ly constricted to form a lash-like tail.

The head, rather more than four-sevenths of which is formed by
the long tnpermg snput, is between one-seventh and one-eighth of the
total. The diameter of the sabeutaneous eye is between one-third and -
one-fourth the length of the post-orbital portion of the head, and be-
tween one-sixth and one-seventh the length of the snout. The nostrils
have the usual position, and the jaws wre curved at tip as in N, infans.
‘Small recarved asperities in crowded bands form the dentition of the
jaws and vomer.

The vent is sitnated immediately behind the gill-opening and the
root of the pectoral fin,

The gill-openings, which are wide, are separated from one another
only by a thin fold of skin.

No scales, The lateral line is marked by a series of small glist-
ening pores which are arranged with beautiful regularvity in “fives "
(quincunces). The head is studded with similar pores.

The dorsal fin commences on the occiput, and is continued to the
tip of the tail: in a part of its extent somewhat less than the middle
third the long slender rays are replaced by strong short spines—like
those of Nofacanthus—interconnected by a low membrane. The anal
fin, which commences immediately behind the vent, has its rays well-
developed throughout,—the longest rays being considerably more than
half the length of the post-rostral portion of the head.

The peotorals arve large, and are half as long as the post-orbital
poruon of the head. .

Colours: uniform dark sepia becoming black ventrally : gill-covers
and fins black,

A single well-preserved specimen 22 inches long.

Loc.© Bay of Bengal, Station 165; 475 fathoms.

This species is distingnished from its congeners by the long series
of stout sharp close-set spines in the middle of the dorsal fin.

Family Halosauride,
Havosavrus, Johnson.
25. Halosaurus mediorostris, Gthr.

Halosaurus mediorostrie, Gthr, *Ohallenger’ Deep Sea Fishes, P 239, pl.
LIX, fig. .

A single specimen was dredged in the Lageadive Sea, at Station
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150, in 719 fathoms, and is now for the first time recorded in the Indian
Faune, ’

- 1 [

» PLECTQGNATHI. ¢

7 Family Sclerodermi.
Triacantiobes, Blkr. 5
) 26. Triacanthodes ethiops, n. sp., PL, VIL, fig. 6.
‘ D, 6/14. A.14. P.11-12. V.1/L *

In a young specimen the height of the body is one-half the total
length—caudal included,

The integument is everywhere closely covered with acicnlar spines
lets, each of which is deeply imbedded in a fleshy papilla. The first
torsal spine is of pre:eminent size,—more than half the height of the
body, butis neither so long nor so stont as the single recurved spine
of the ventrals. All the spines are armed with numerons small barbs,
In the axil of each ventral spine is a single minute filiform ray.

& Colours : uniform bluesblack, the spiniferous papillee milk-white.

A single specimen not much over an inch and a half long.
Loc. Bay of Bengal, Station 162, 145-250 fathoms.

EXPLANATION OF PLATES.
Prass VI
Fig. 1. Thyrsites bengnlensie.

g:fs'gzz } Peristethus rivers-andersoni.

Iig. 8, Glyptophidinm Mmacropis.
Tig. 4. Chaseanopsettn lugubris,
Pig. 5. Chlorophthalmus cornigen.

Prare VIIL.

Fig. 1. Poecilopsetta macnlosa.

Fig. 2. Poecilopsetta priclonga., -
Fig. 8. Solea nmbratilis.

Fig. 4. Aphoristia trifasciata,

Fig. 5. Congromurani musteliceps.

Fig, 6. Trincanthodes ethiops.
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Natural History Notes from the Royal Indian Marine Swrvey Steamer ‘In- -
vestigator, Commander C. F. Oldham, R.N., commanding.— Series
11., No. 12. . Note on the sound ;mll-uced by the Ocypode Crab, Ocypoda o
ceratophthalma, By Suraron-Carraixy A, R. Axpersoxn, B.A., M.B,,
NATURALIST T0 THE INDIAN MARINE SURVEY.

L]
» [Received and Read 4tfi July.]

Although in several Brachynrouns Decapod Crustaceans stridnlntin,l;: :
ridges have been most carvefully described and figured, in only one
solitary instance can I find any observations sregarding the sounds
produced by these ridges. Indeed they appear to have derived their
designation rather from the resemblance they bear to the stridulating
organs of insects than from any stridulating function they themselves
liad been observed to possess. In this note I venture, therefore, to deseribe
the sound produced by the well-known stridulafing organ of Ocypoda
ceratophthalma, Pallas, a description of which, as well as of the ridges
found in such other species of Ocypoda as possess them, will be found
given by Miers in the Annals and Magazine of Natural History Vol,
X, 1882. Dana, in the volume describing the Crustacea of the United
States Exploring Expedition, writes of the genus Ocypoda:—'* These
species are able to make a sonnd, by means of a series of minute ridges
on the inner surface of the hand, wliich acts like a rasp against a promi-
nent edge on the second joint of the same pair of legs.” He however
gives no description of the sound produced. In the Administration
Report of the Marine Survey of India for 1891-92, Surgeon-Captain
A. Alcock relutes his experiences of the musical powers of the red
Ocypoda macrocera, and with this solitary exception, I am unable to
find any vecord of similar powers having been observed in any other of
the Ocypodes.

In Ocypoda ceratophthalma the stridulating organ consists of a
ridge comysely striated above, finely striated below, borne on the inner
surface of the hand of the larger chela. This ridge is yubbed across a
smooth raised ridge on the ischium of the same chela, and by slowly
rubbing the opposed ridges together, and placing the crab over the
mouth of a wide-necked bottle to act, like the crab’s burrow, asa
resonator, an exact reproduction of the sound emitted by the crab,
during life, can be obtained, One bright hot sunshiny morning in Noy-
ember, as I was walking along the shore of Bingaroo, one of the Lakadive
Tslands, which is only occasionally visited by the inhabitants of the
other islands of the same atoll, I was surprised to hear a lond croak-
ing noise, that appeared to proceed from the ‘edge of the scrub jungle
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that coVers the island. At first I imagined it must be caused by frogs,
so perfectly did it resemble the croaking of these animals. However,
on tracing the sound to its source, I discovered that it pmcce'hcd from *
the burrows of the Ocypode crabs *which here fringed the beach at
high-water mark. These burrows are frequently, in coral sand, very
wide at their mouths (6 to8 ins.), and then taper gradually downwards,
s0 that they act as excellent resonators. The canse of the stridulation
of the crabs was by no means apparent, the animals were all lying
hidden in their burrows, and several were croaking at the same time,

as if in concert. = g
3

Nutural History Notes from the Royal Indian Marine Survey Steamer * In-
vestigator, Commander C. F. Oldham, R. N., commanding.—Series
II., No. 13. A New Brachiopod. BY A. ALCOCK, SUPERINTENDENT OF
THE INDIAN MUsEuL.

PLATE VIII.

[Received and Read, 4th July.]

Of the Brachiopoda of Indian waters but little appears to be
known. Lingula and (‘rania have been reported from the shallows, and a
small species of Terebratula has—but not very commonly—been met with
off Ceylon in 20-30 fathoms. I myself, in the course of fonr seasons
systematic dredging, 1888-1892, on board the * Investigator,” only ouce
met with a Brachiopod — a minute species of Zerebratula—dredged in
1891 in the Laccadive Sea, at 865-880 fathoms, on a bottom of
Globigerina ooze. A certain amount of interest, therefore, attaches
to any “finds"” in these waters of representatives of this ancient
class of animals.

The species described in the sequel is a Terebratula of remarkable
size, dredged in the Laccadive-Maldive basin, off the island Ulig:'um of
the Northern Maldive atoll, at a dppth of 719 fathoms, on a bottom of
fine coral sand. The species is represented, unfortunately, only by u
dead shell, which however was quite perfect.

TEREBRATULA, Llhwyd.
Terebratula Johannis-Davisi, n. sp., Plate V1L

Shell pyriform, inequilateral, thin but strong, its surface smooth
except for the concentric lines of growth, and microscopically
punctate : in colour purple-brown.
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The shell is remarkable in being inequilateral, having a well-mark-
ed bulge to the left side (the shell being held ventral valve dow®wards
® and beak pointin® lmckwnrds) and this asymmetry is shown by the
lines of growth to have existed fron® an early period of life.

The dovsal valveis slightly more convex than the ventral; and
hoth valves have the margin siumple, entire, and broadly turned over
and bevelled all rouwd.

Inter nallv, the dorsal valve has very promment cardinal processes
and a small slender loop, the greatest convexity of which does not
reach forward bgyond the first fifth of the length of the shell.

The ventral valve has a re-curved beak which conceals the small
deltidium, the latter consisting of a single piece tratisversely striated.
and the beak being truncated by a thick-edged foramer.

Greatest length of the shell 73 millim,, gredtest breadth 68
millim,

I have named this species after the great Elizabethan navigator
John Davis, who appears to bave been the first English explorer to
take an interest in the Maldive Islands.

The plate explains itself, \

B e S
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Natural History Notes from H. M. Indian Marine Survey Steamer ¢ Investi-
gator,” Commander C. F. Oldham, R.N., commanding. Series II,
No. 14. An Account of a Recent Collection of Deep Sea Crustacea
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With plate 1X.
[Received 21st. July—Read 1st. Angust.]
The collection described in fthe present paper numbers 96 species,
exclusive of Paguridea, dredged in the Laccadive Sea and Bay of Bengal,
in two seasons, 1891-92 and 1893-94, at depths ranging from 91 to 1,370

fathoms.®

Of these 96 species, 31 appear to be undescribed, while 15 are new
to the Indian fauna.

Among what we regard as new forms, the most interesting are—(1)
Bugystenopus, a deep-sen Stenopid, differing from Stenopus chigfly in
the simple nusegmented carpopodites and propodites, and the simple
claw-like dactyli, of the 4th and 5th pairs of trunk-legs; (2) Pathyan-
kyristes, a Galatheid, which differs from Munidopsis only in having the
2nd, 3rd, and 4th pairs of trunk-legs sub-cheliform ; and (3) Archaco-
plaz, a Gounoplacid (?) crab of a remarkably antique facies, which
appears to be closely connected also with Oymopolia.

Among the species new to the Indian Fauna, the following, which

% A few species dredged in previous years have been included in special

instances.
J.m 19
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belong also to genera not before recorded from Indian waters, are
worthy of mention :—Petalophthalinus, Benthesicymus, Eiconaxius. Calo-
caris, Uoptychus. and Ethusina. COalocaris is represented in our collec-
tion by the cosmopolitan Calocaris macandreee, Bell. We have figured
our thrée new generic types (Plate IX.) on account of their greater
importance ; but figures ave being prepared of all our new species, and
we hope that they w1ll be publishéd in next year's issue (Part III.) of
Illnstrations of the Zoolorry of the Investigator. Figures of the new
species of Glyphocrangon and of Pentacheles, among which those referred
to in the présent paper (with one exception) will be found, are pub-
lished in “ Ilostrations of the Zoology, of thc R. L. M. S. I:ttul:ga(or,
Part IL"” now in conrse of issue.

Tist of the * Investigator™ Dredging Slalions veferred to in the present paper.

3 Bottom
tation i Depth in Nature of Tom-
Number, Position. ful.;l)loms Bottom. perature;
Fahr.
116 | Andaman Sea. Lad. 11° 23’ 5” N,
Long. 92° 47" 6” B 405 Green mud., 477
121 | Laccadive Sen, Lat. 14° a5’ 16" \’
Long. 72° 2/ 87 E. 1,140 Coral mud. 87-5°
122 | Laccadive Sea, Lat. l’° b’ 86’ N
Long. 71° 35° 50/’ B. 865~-880. Globigerina coze.| 427
*12% Laccadive 9(!1\, Lat. 109 “7' ‘5"V Lu]’go débrig of
Long. 727 40’ 20" B. 705 Reef Coral. P
125 | Laceadive Sea, Lat. 10° 77 607 N .
Long. 74° -l"l' 30" B.. «{ 1,250 Blue mud. 36°
126 | Lacemdive Sea, Lat. §° 497 0” N
Long. 73” 18" 45” B. 1,370 Coral mnd. 36°
127 Laccadive Sea, off tlm Island of Globigerina and
Minuikoy .. o «. | 1,200 Coral ooze. P
128 | Off COeylon, Lat. 6° 68’ N , Long. 77°
26° U’ B. 902 Green mud. ?
129 | Bay of Bongal, off (xo«h\ ari Dvlm 270 Mud. 5°
130 | Bay of Bm-'nl off Godévari Delta .., | 268-281 Mud, 51"
131 | Bay of Bengal, Lat. 16° 017 N.,
Long. 817 35" 1. 410 Mud. * | 46:5°
132 ﬁny of Bongal, Lat. 1 500 NG
. Long. 81° 30° E. oxn 475 Muad. 455"
135 Lm.czuhvu Sea, Lat, 15‘ Y N, Eoraminifera in
Long. 72° 417 BE. o0 (Gireen mud, 47"
144 | Laccadive Sea, Lat 15° 05" 06" N
Long. 727 487 10" E. ... 172 Sand. ?
145 [ Laccadive Sea, Lat, 15° 05’ 03” N, "
Long. 72° 38° 107 E. ... 696 Gireen mud, ?
150 | Of the Northern Maldive Atoll,
Lat. 7° 05" 46" N Loug P5°0¢ E.| 719 |Fine Coral Sand, ?
161 | OfF (lulmnho e | 1424400 Mud, P
168 | Bay of Bengal, lmt 14 05 66" N.,
Tong. 80°25/ 20” B. ... AL 112 Mud, ?

DTN T o |
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|
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g T ' S S Bottom
tatign 1 epth in' Nature o Tem-
Number. Position. fathoms. Bottom.  o|perature;,
359 Fahr,
Qo o
g L
162 | Bay of Bengal, Lat. 13° 51’ 12" N.,
Long. 80° 28 12" B , <o | 145=250 * Mud. ?
163 | Bay of Bengal, Lat. 13" 45' 38" N.
Long. 80° 20/ 87" Soltezio MY Sy ?
164 | Bay of Bengal, Lnt. 13° 41’27 N
= Long. 80° 32" B. 195-210 Mud. S1:2°
166 | Bay of Bengal, Lat. 13° 84 65" N >
Long. 80° 3212 B. . 133 Mad. 5487
169 | Bay, of Bengal, Tat. 13 0" 27 \T Sand, Shells, and
Long. 80° 338" 447, B.,, 91 Mud, ?
170 | Bay of Boengal, Lat. 13° 01/ 06" N Sand Cinders and
Long. 80° 36" 56" E. . ' 107 Mud. ?
172 | Bay of Bengal, O Trincomalee ... |200-350| Green Mud. |53°-40'8°
173 | Bay of Bengal, Off Trincomalee ... 609 Brown mud. 447
176 | Laccadive Sea, Lat. 11° 47 06” N,
Long. 73° 67 30” E. . .| 1070 Green Mud. a37%5°
177 | Laceadive Sea, Lat. 13’ 47" 49” N
Long. 78° 07’ B. e 636 Green Mud. 44°2°
» MALACOSTRACA.
Order SCHIZOPODA.

Family Lophogastride.
Graraornavsia, Suhm.
1. Gnathophausia zowa, Suhm, G. O, Sars.

G. O. Sarg, ‘Challenger’ Schizopods, p. 44, pl. vi., figs. 6-10; and A, Milne-
Edwards, Rec. I'ig. Crust, pl. 7.

This species, which is new to the record of the Indian fauna, has
been dredged in the Laccadive Sea at Station 128; 902 fms,, and Station
150 ; 719 fms.

It appears probable, from a comparison of the type of Guathophansia
Sarsii, Wood-Mason, which was founded on an injured specimen, with
these perfectly preserved specimens, that the latter species slxould be
included here,

% TavsasoronA, Edw., G, O, Sars.
2. Thysanopoda obiusifrons, G. O. Sars,

G, O. Sars, ‘Challonger’ Schizopoda, p. 102, pl. xviii, figs. 1-14.

A large female was dredged in the Laccadive Sea, Station 125;
1,250 fms.

The colour in life was smoky pink,

This species is new to the Indian fauna,
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Family Myside.
Peravoparaarmus, Willemoes-Suhm.
3. f’etqlophthalmus armiger, Willemoes-Subm.

Willemoes-Suhm, Trans. Linn. Soe. (2) i. 40, pl. viii; and G. O, Sars, ‘Clallen-
ger’ Schizopoda, p. 174., pl. xxxii., figs. 1-9.

A male, 32 mm. long: from the Lacecadive Sea (Station 128), 902
fms,, agrees exavtly with the figures and descriptions of this remarkable
species from the tropical Atlantic. :

Order DECAPODA.
Snb-order MACRURA. -
Tribe PENAIDEA.
Family Penzide,
Sub-family Parapensina.
Pararexzos, S. I. Smith.
8. I. Smith, Rep. U. 8. Fish. Comm, for 1885, (1886}, p. [81].

4. Parapenceus fissurus, (Sp. Bte.) g
Penmus fissurus, Sp. Bte., Challenger’ Macrura, p. 263, pL xxxvi, fig. 1.
This species occurred (& and 9) at Station 166, in the Bay of
Bengal, 133 fathoms.
The branchial formula is :(—
Somite. Podobr. Arthrohr. Pleurobr. Total.
viii. 1 2 0 3
ix. 0 2 1 3
x, 0 (Ep.) 2 1 3+ Ep.
xi. 0 (Ep.) 2 1 3+ Ep.
xii, 0 2 1 3
xiii. 0 1 1 2
xiv. 0 0 0 0
1 11 b 17+2 Ep.
Merarexzvs, Wood-Mason,
Wood-Mason, Ann. Mag, Nat. Hist,, October, 1891, p. 271.
5. Metapenaus coniger, Wood-Mason.
Wood-Mason, Ann. Mag. Nat. Hist,, October, 1891, p. 272. 2

This species occurred in almost every hanl in the Bay of Bengal,
between 100 and 250 fms,

I
}
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6. Meatapensous reclacu{iu;; (Sp. Bte.)

Plnarus rectacutus, Sp. Bte., ‘Challenger’ Macrura, p, 266, pl. xxxvi, fig. 2,
2 only. . b

This species is as common as the preceding, in the Bay of Bengal,
between 100 and 250 fms. Our female specimens we have little hesi-
tation in identifying with Spence” "Bate’s descriptions and figures,
which represent the female only, the male, apparéntly, sot having been
dredged by the ¢ Challenger;’ but the males with which our females
are constantly associated appear to agree in every detail, except in the
form of the antennulary flagella, with Spence Bate's‘figures and de-
scription of Pensus serratus. In all our males the outer anteanulary
flagellum iz much longer than the inner, and is as much longer than
the carapace as this is longer than the inner flagellum. The inner
flagellum, again, has its base curved to form a rigid semi-circular hoop,
the convexity of which is vertically downwards, and the distal end of
which, at the junction with the straight portion of the flagellum, is
thickened and strongly re-curved.

As Spence Bate does not mention the male of Penwus rectacutus,
and as he records that thedfemales, for which he establishes the species,
were also found associated, as in our case, with Penzus serratus, from
which he separated them only on account of certain differences iun the
“ thelycum,” it is not unreasonable to suspect, in the light of onr fur-
ther extended observations, that Penwus (Metapensus) serratus and
rectacutus may be male and female of a single species.

Sub-family Solenocerina.
SoLexocera, Lucas.
7. Solenocera hextit, Wood-Mason.
Wood-Mason, Ann, Mag. Nat. Hist,, Feb. 1891, p. 188, and Oct. 1891, p. 275.

This species is characteristic of the Bay of Bengal, at and near
100 fms.

Solenacera agassizii, Faxon, Bull. Mus, Comp, Zool. Vol. XXIV.,
No. 7, 1893, p. 211, would appear to be extremely near to, if not iden-
tical with, this species.

In the largest specimenS of S. heatii the sub-equal antennulary
flagella ave from half to three-fifths the length of the carapace, mea-
sured in the mid-dorsal line withont the rostrum, and there are 7 or 8
teeth on the rostrum and carina. This species is being figured for
next year's issue of the ‘Illustrations' of the ‘ Investigator.’
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Havtrorus, Spence Bate.
8. Haliporus qualis, Sp. Bate.
Spence Bate, ‘ Challenger’ Macrura, p. 285, pl. xli, fig. 1.

Specimens were again obfained in the Bay of Bengal, at Station

164 ; 195-210 fms. -
9. Haliporus villosus, n. sp.

Agrees in almott every particular with Haliporus curvirostris, Sp.
Bte. (‘Challenger ' Macrura, p. 288, pl. xlii,, fig. 1), but has not only
the carapace but also the abdominal terga and pleurw densely covered
with fine flexible spinules and set. The entire integument is
membranous or coriaceons. The rostrim is also longer, and althongh
strongly arched, has the tip porrect: in its entire extent—posterior
carina included—there are only 6-8 spines.

The branchial formula is :—

Somite.  Podobr. Arthrobr. Pleurobr. Total.

viii. 1 2 0 3

ix. 0 (Ep.) 2 1 34 Ep.

X, 0 (Ep.) 2 1 3+ Ep.

xi. 0 (Ep.) 2 1 3+ Kp.
xii. 0 (Ep.) 2 1 3+ Ep.
xiil. 0 (Ep.) 2 1 3+Ep.
xiv, 0 (Ep.) 0 1 1+ Ep.

1 12 6 1946 Ep.

From the Laccadive Sea, Stations 121 and 127; 1,140 fms. and
1,200 fms., respectively.
10. Haliporus microps, (S. I Smith).

Hymenopenaus microps, 8. L Smith, Rop. U. 8. Fish. Comm., 1884, p. 413,
pl. x., ig 1, and 1886, p. [84], pl xvi, fig. 8; and Wood-Mason,
Hist., Feb, 1891, p. 188, and Oct. 1891, p. 277.

From the Laccadive Sea, Stations 122 and 176; 880 fms. and
1,070 fms., respectively.
Sub-family Aristzina.
Aristzvs, Duvernoy, Wood-Mason.
11. Aristseus semidentatus, (Sp. Bate).
Hemipenwus semidentatus, Sp. Bate, ‘ Challenger’ Macrars, P 305,

fig. 1.
Avistus samidentatus, Wood-Mason, Ann, Mag, Nat. Hist., Oct. 1801, - 250.

This species is common in the Bay of Bengal, between 150 and
300 fs,

pl. xlix,,

Ann. Mag. Nat,

A

KIS &
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12, Aristeeus crassipes, Wood-Mason.
Wood-Magon, Ann. Mag. Nat. Hist, Oct. 1891, pp. 281, 282, fig. 7.

As in Awistzens virilis (Sp. Bte.), and Aristwousosemidentatus (Sp.'
Bte.), so also in this spgcies, the rostrum in the fetnale is, in proportion,
much longer than it is in the male, except in young specimens.
Another remarkable sexual diﬂeregge, besides the much greater sizo
of the female, and one that is found in all three species, is to be seen
in the condition of the exterhal maxillipeds. These appendages in the
male are remarkably robust, the three terminal segments especially
being greatly thickened and broadened: the antero-external angle of
the propodite is prolonged to form a coarse spine which is surmounted
by a brush of hairs, while the dactylopodite is truncated or actually
inflated at tip and doubly corved, (forming a singular crook in Aristwus
crassipes). In the female the maxillipeds are of the ordinary slender
form, except that their styliform dactylopodite has its base expanded
and notched, suggesting the idea that it forms with the crooked dacty-
lus of the male a prehensile apparatus. In all of the three species
mentioned, namely dristeus virilis, A. semidentatus, and A, crassipes,
the endopodite of the second pleopods is trifid or tripartite, consisting,
from before backwards, of—(1) a broad scoop-like plate; (2) a tooth-

like blade that closes upon the scoop; and (3) a multiarticalate
flagellam.

Arisrzorsrs, Wood-Mason.

13.  Aristzopsis edwardsiana ( Johnson).

Wood-Mason, Ann. Mag. Nat. Hist., Oot. 1891, pp. 283-284. fig, 8, (sce Eyno-
nomy), and IIL Zool. H, M. L. M. 8. Investigator, Crustacea, pl. i.

This species occurred in the Bay of Bengal, Station 132; 475 fms.,
and in the Laccadive Sea, Station 124 ; 705 fms.
Hewipex xus, Spence Bate.
14. Hemipensus carpenteri, Wood-Magon.

Wood-Mason, Ann. Mag. Nat. Hist., Feh. 1891, p. 189, and Oct. 1891, p- 286,
A young male from the Laccadive Sea, Station 127 : 1,200 fufs,

Sub-family Benthesicymina.
Bextuesioyaus, Spence Bate.
15. Benthesicymus carminatus, S. I. Smith,
8. L. Smith, Rep. U. 8. Fish. Comm, for 1882 (1884), p. 306.
A single specimen, apparently identical with the above species,
was dredged in the Laccadive Sea at Station 128; 902 fms,

It is new
to the Indian fauna.
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Family Sergestide.
SERGESTES, Edw.
16. «Sergestes bisulcatus, Wood-Mason.
Wood-Magon, Ann. Mag. Nat. Hist., Nov. 1891, p. 353.
Bay of Bengal, Station 132 ; 475 fms.

17. Sergestes robustuy, Smith,

S. I. Smith, Rep. U. §. Fish, Comm., 1882, (1884), p. 416, pl. viii, figs. 3-6,

and 1885, (1886), p. [93], pl xx., fig. 6; and Ball. Mus. Comp. Zool, x, p.97
pl. xvi, figs 5-8. y

Colonr in life, crimson.

Laccadive Sen and Bay of Bengal Stations 128, 172, and 177;
902 fms., 200-350 fms , and 636 fms., respectively.

New to the Indian fauna.

18. Sergestes hamifer, n. sp.

In many respects showing a resemblance to S. diapontius, Sp. Bte..
¢ Challenger’ Macrura, p. 399, pl. Ixxii, fig. 3, and to 8. penerinkii, id.
ibid., p. 418, pl. Ixxvi, fig. 3.

The extreme length of the membranous carapace is about equal
to the combined length of the first five abdominal somites. The ros-
trum is about half the length of the eye-stalks, and ends in a sharp
point. The eye-stalks ave about two-thirds the length of the first
joint of the antennulary peduncles, and the eyes are not expanded,

The antennulary peduncles, which are over two-thirds the length of
the carapace, have the two basal joints stout, and the third joint, which is
the longest, slender and tapering: the outer flagellum is longer than
the animal, the inner is not as long as the eye-stalk. The acnte point
of the antennary scale reaches nearly to the end of the antennulary
peduncle. The 2nd maxillipeds are stout bat short, being nob longer
than the combined ischinm and merus of the mext pair: the three
terminal joints are permanently flexed in relation to the merus.

The external maxillipeds far exceed all the other appendages in
length and stoutness, and exceed the total length of the animal : their
ischinm and merus are singularly coarse, and are horizontally com-
pressed : their carpus and two succeeding joints, on the other hand, are
slender, and form a delicate flagellum, which is permanently flexed in
relation to the truneated merns: theiv propus is foar jointed, and is
armed on its flexor surface, as is the distal end of the carpus, Wl':]l
long recurved acicular spines similar in size and form to the dactylus.
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The thoracic legs are all short and slefider: the 2nd and 3rd pairs,
which are the longest, are only about half the length of the external
m&xill'fpeds, and are distinctly chelate: the 4th pnis have the three
terminal joints remavkably compressed and lamellar: the 5th pair are
about half the length of the carapace. ° ) o
~ The abdominal terga are all faintly grooved along the middle line.
The setose telson is hardly two-thirds «the length of the acute internal
uropod : the external uropod ig quite unarmed. ¢
« From the Laccadive Sea, Station 126 ; 1,370 fathoms.

Tribe STENOPIDEA.
Family Stenopidee.

ExcrsTexorus, n. gen.

.

As Stenopus, but with simple claw-like dactyli to the fourth and
fifth pairs of trunk legs, which also have all their joints simple and
unsegmented ; and with the third pair of trunk legs remarkably slender
as far as the propodus. The external maxillipeds are of the ordinary
pediform shape.

19.  Engystenopus palmipes, n. sp,, Plate IX,, fig. 1.

Entire surface, except for a few definitely sifuated spines, chiefly on
certain of the appendages, perfectly smooth and polished.

The carapace, measured in the middle line without the rostrum,
is about half the length of the abdomen: its frontal border on either
side of the rostrum is, like the posterior border, strongly emarginate,
and is armed at each antero-lateral angle with a pair of small spinelets ;
its regions, with the exception of the gastric, are ill-defined, The
rostrum, which reaches to about the middle of the second joint of the
antennulary peduncle, has a slight donble curve: its concave upper
border bears numerous very close sharp equal serrations, and its convex
lower border hasa single spine large enough to make the rostrum,
when viewed from the side, appear bifid: on the front part of the well-
defined gastric region, on either side of the base of the rostrung is n
procumbent acicular spine. Of the abdominal terga the third is of
predominant size. The angular abdominal plenrm have the edge dis-
tantly and unevenly spinulate. The telson is similar in shape and
sub-equal in size to the lobes of the swimmeret. The eye-stalks aro
very short—about half the length of the free portion of the rostrum :
the cornea are small, opaque, and deficient in pigment.

The antennulary peduncles are between one-third and one-half
the length of the carapace: the sub-equal antennulary flagella are more

J. 1. 20
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than half aslong again as the entire animal. The basal joint of the
antenns is spiny at the antero.external angle, asis also the outer
border f the antennal scale, this last being more than half the length
of the carapace and being fringed with sete of great length along its
inner border. The mandibular palps are not apparent in the undis-
sected specimen. The external maxillipeds are pediform, and are
hairy along the inner edge: their'segments are all simple and undivided,
and their tips reach to the end of the antennal scale,

The trunk legs are bilaterally symmetrical: the first three pairs
are chelate and have the carpus long, the first two pairs being very
glender, and the third pair also being slender as far as the chel®, which
are enormously expanded. Those of the first pair are not much longer
than the external maxillipeds, those of the second pair exceed by abount
one-third of their length those of the first, while those of the third
pair are longer by the extent of the dactylus than the entire animal.
In this pair the basis ischinm and carpus are long and slender, and the
two last-named joints have both the inner and the outer border dis-
tantly and sharply spinate, the carpus becoming suddenly inflated at
its distal end for the support of the huge chel®: these chel® are sym-
metrical, but are mnoft quite similar in every detail, the fingers of the
one being more closely apposable than those of the other. To describe
these chelm more in detail—they form a good deal more than one-third
of the entire extent of the third pair of legs, and their greatest breadth,
across the palm, is rather more than the greatest breadth of the
abdomen: the palms are compressed, with the edges almost carinate
and distally finely spinate: the fingers, which are considerably longer
than the palm and ave also thin and compressed, have their outside
edges serrated in the proximal half, and the apposed edges smooth,
except for oneor two coarse teeth, or tubercles, at the base: in one
pair a large tubercle on the propus fits in between two large tubercles
on the opposite finger, while in the other pair—the pair in which the
fingers can be completely apposed—there is but one small tubercle on
each finger. The fourth and fifth pairs of trunk legs are slender, are
about equal in length to the third pair minus the chelm, and end each
in a simple claw-like dactylus: in both pairs all the joints consist of
single non-segmented pieces.

The abominal appendages exhibit nothing unusnal. The candal
swimmeret is somewhat of the Astacidean type, the blades being
sub-equal, and being very similar in size and shape to the telson: the
outer edge of the exopodite is strongly and sharply serrated.

A single female, about 31 millim. long from tip of rostrum to tip

of telson, from the Bay of Bengal, off Trincomallee, Station 172
200-350 fms.
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The colours in life were: body salmon-red, flecked slightly with
white; third pair of trunk legs with white nodes and salmon-pink

internodes. 4 e :

* Tribe CARIDEA. e
Family Glyphocrangonidz.
Gryprooraxgox, A. Milne-Edwaxds.

. 20. Qlyphocrangon investigatoris, Wood-Mason.

Wood-Mason, Ann Mag. Nat. Hist., Feb. 1891, p. 191; and Illuatrations Zool.
R. L. M. B. ‘ Investigator,” pl. vi, fig. 8, 5

This species is of frequent occurrence in the Bay of Bengal, being
taken this year at Stations 130, 131, and 162; 281 fms, 410 fms.
and 145-250 fms., respectively.

21. Glyphocrangon investigatoris, var. andamanensis, Wood-Mason.
Wood-Mason, Ann. Mag, Nat. Hist., Nov. 1891, p. 356; and Ill. Zool. R.I. M. 8.
¢ Investigator,’ pl. vi., fig. 2.
Dredged this year in the Gulf of Manaar, Station 151 ; 142-400 fms.

22. G@lyphocrangon priononota, Waod-Mason,

Wood-Mason, Ann, Mag. Nat. Hist., Feb. 1891, p. 192; and Il Zool, R.I. M. B.
‘ Investigator,’ pl. vi,, fig. 1.

Taken in the Laccadive Sea, Station 122; 865-880 fms.

23. Glyphocrangon hastacauda, Sp. Bte.
Spence Bate, ‘ Challenger’ Macrara, p. 519, pl. xciii., fig. 5.

From the Bay of Bengal, Station 173 ; 609 fms.
Colour in life, pale salmon-ved.
New to the Indian fauna.

24. Glyphoerangon cerea, n. 8p.

Belonging to the late Professor Wood-Mason’s 3rd section of the
genus, where it is very close to Glyphocrangon ceca, but departing even
more widely than that species from the typical form, especially in re-
gard to the eyes, which are quite degenerate.

The entire surface of the trunk and tail is smooth. The char-
acteristic carapacial crests are reduced to rows of insignificant tuber-
cles, with the exception of the lateral crests which, though faint, are
entire. The compressed spine at the antero-external angles of the
carapace, or, to adopt Professor Wood-Mason’s terminology, the spine
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of the anferior moiety of the fourth or lateral crest on each side, is of
huge size, and is remarkably oblique: from its base a small spine at
the frout limit of the branchiostegal region projects obliqnely down-
wards and inwards. « The external orbital or antennal spine is remark-

ably small and mconsplcuons The rostrum projects consldembly,

beyond the end of the antennulary peduncle: it has the usual two pmm
of marginal spines which, however, are very small, the posterior pair
especially being littfe more than tubercles.

The abdominal terga have the sculpturing almost obsolete: the
first has its front edge rugose ; the second and third are quite smooth ;
the fourth in it8 posterior half, and the fifth and sixth throughout, are
faintly carinated, the two latter also having some almost obliterated
sculpturing. The abdominal plenrs have the free edge bluntly spinate,
and the surface hardly perceptibly rugose.

The eye-stalks are short, even for the genus, and the cornesm, which

are quite devoid of pigment, are but one-fifth the length of the free
portion of the rostrum in diameter.

The antennal scales stand out remarkably free from the earapace
throughout, and are sub-circular in form.

The other appendages present nothing remarkable, except those
that form the swimmergt—these being very slender, and being much
shorter than the telson.

Laccadive Sea, Station 150; 719 fms.

Family Crangonidze,
Craxcoy, Fabr,

25. Crangon bengalensis, Wood-Mason,
Wood-Mason, Ann. Mag. Nat. Hist , Nov. 1891, p. 360.

Bay of Bengal, Stations 162 and 170; 145 to 250 fms., and 107 fms.
respectively,

Frioxocraxaon, Wood-Mason.
B2

« 26, Prionocrangon ommatosteres, Wood-Mason
Wood-Mason, Ann. Mag. Nat. Hist., Nov, 1891, p, 362,

An ovigerous female, about 30 mm. long, from the Bay of Bengal,
Station 172; 200 to 350 fms., diflers from the single known male taken
in the Andaman Sea (Station 116, 405 fms.) in the following parti-
culars :—the serrated gastric crest is six-foothed; the carapace is less
than one-third the total length; the abdomen is vastly broader. The
eggs arve remarkably large.
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In the original description, the Srd ‘and 4th pairs of legs are by
mista"’ke, for the 4th and 5th, stated to be more robust than the second :
the 3rd pair of legs are, as stated at the outset, of the nsual Czangonine,
form, and are remarkably filiform. <

: This curions blind Crangonid will be figured in the isfue of the
¢ Illustrations of the Zoology of the R.I. M.S. ‘Investigator,’” mow

in preparation, ; ve
.

: Family Psalidopodidee.
Psavivorus, Wood-Mason.
27, Psalidopus Ypintventris, \Vooannsén.
Wood-Mason, Ann, Mag. Nat, Hist., April 1892, p. 274, pl. xiv., figs. 36a, 8;
pl. xv., figs, 1-10,

A fine male of this remarkable species was taken at Station 177
in the Laccadive Sea, 636 fms.

Family Alpheide.
AvraEUs, Fabr.
28. Alpheus macroskeles, n. sp.

Distinguished from all other species by the form of the great
chelipeds, which are of singular tenuity, equally in all their segments,
the larger cheliped having a long sub-cylindrical tapering hand, and
exceedingly short fingers,

.The integument, though firmly chitinized, is very thin. The eyes
are markedly deficient in pigment. The thickened ounter flagellum of
the antennules has the usual abraptly filiform ending, up to and
around which it is thickly fringed with setw of remarkable length and
silkiness.

The chelipeds are remarkable for their great length—in the
largest specimen they are considerably longer than the body—for their
comparative tenuity, for their straightness, and for their smoothness—
their set® being so few and so fine as to be invisible fo the naked eye.
The hands only are asymmetrical : in the larger hand, which may be
vight or left, the fingers are only a third the length of the sub-cylin-
drical tapering palm, and half the length of the meropodite, aud the

alm is from one-third to more than one-half the length of the animal :
in the smaller band the fingers are equal in length to the palm, which
;s not one-sixth the length of the animal, and are two-thirds the length
of the meropodite. In the larger band also the fingers ave compressed,
the dactylus is carinated, and carries a small tooth that fits into a
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foramen in the apposed finger: in the smaller hand the fingers are
slender, sub-cylindrical, and elegantly curved. The second pair of

pereiopods are also remarkable for their length and slenderness: they

ave of the typical form, having a long 5-articulate carpus.
Coloars in spirit, ivory white: in life, tmr:sparent blood red.
From the Bay of Bengal, Station 129 (off Godivari) 270 fms.,
and Station 162 (off Pulicat), 145-250 fms. This remarkable species
also appears in the Tollections of previous years from the “ Swatch”
193 fms., and from the Andaman Sea, 193 fms. ¢

. Family Pandalide.
‘ Paxparvs, Leach,

29. Pandalus martius, A. Milne-Edwards.

A. Milne-Edwards Reo, Fig. Crust., and Wood-Magon and Alcock, Ann. Mag.
Nat. Hist,, May 1892, p. 369.

Several specimens that we identify with this species, from Station
151, off Colombo, 142 to 400 fms.

30. Pandalus, sp.

With the above wasg dredged a single mutilated specimen which
so far as identification 1s possible, is somewhat like Pandalus stylopus,
A. M.-E., Rec. Fig. Crust. .

HererocArpus, A. Milne-Edwards.

3l. Heterocarpus alphonsi, Sp. Bie.

Spence Bate, ' Challenger’ Macrura, p. 632, pl. oxii., fig. 1; and Wood-Mason
Ann, Mag. Nat. Hist., Feb,, 1891, p. 196, and May 1892, p. 367.

Laceadive Sea, Station 177 ; 636 fms.

32, Heterocarpus gibbosus, Sp. Bte.

Spence Bate, ‘ Challenger’ Macrura, p. 634, pl exii., fig. 2, and Wood-Mason
and Alebek, Ann, Mag. Nat. Hiat., May 1802, pp. 368 and 369, fig. 6.

Bay of Bengal, Station 162; 145 to 250 fms.

33. Heterocarpus tricarinatus, n, sp.

Near H. gibbosus, from which it is readily distinguished by its
smaller size, and by the indistinctness of the lower lateral carina,
which fades completely before reaching the posterior half of the
earapace,

4
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The median dorsal carina is only less prominent than that of
H. gf{;bosus it bears behind the limit of the orbit five or six teeth,
while on the up-curved rostrum-—which is more tban five-sizths the,
length of the carapace measured m the mid-doysal' line—are six or
seven dorsal teeth, and’seven (male) to ten (female) ventral teeth,

The upper lateral carinais prominent, and is curved just asin
H. gibbosus, and is not confluenf with the strong antennal spine. The
lower lateral carina, which,is continuouns with *the very prominent
Jbranchiostegal spine, ends in the anterior half of the carapace.

The abdominal terga, as in H. gibbosus, H. alezandri, H. levis, and
H, levigatus, ave all non-carinate and non-spinate: the depressod telson,
which is equal in length to the uropods, has four pairs of marginal,
and several larger terminal, spines.

The appendages quite resemble those of H. gibbosus, except that
the sub-equal antennulary flagella are more than three-fourths the
length of the body, rostrum included.

The branchial formula is identical with that of H. gibbosus and
H. alphonsi, and is as follows :—

Somites and
their Podo- Arthrobranchim. Pleuro- Total.
appendages. branchiw. branchim.
viii. 1 r 0 147
ix. 0 (Ep.) 1 1 2+ Ep.
x: 0 (Ep.) 1 1 2 + Ep.
xi. 0 (Ep.) 1 1 24 Ep.
xii. 0 (Ep.) 1 1 24 Ep.
xiil, 0 (Ep.) 1 1 24 Ep.
xiv. 0 0 1 1
1+5 Ep. 5 6 1245 Ep. +7»

A male and two ovigerous females from the Laccadive Sea, Station
122; 880 fms.
Colour in life, pink.

PLESIONIKS, Spence Bate.

34, ? Plesionika bifurca, n. sp.

Carapace smooth, dorsally carinated in rather more than ifs outer
half, the carina having fonr teeth behind the limit of the orbit, while
the up-curved rostrum, which is about two-thirds the length of the
carapace measured in the mid-dorgal line, has three or four dorsal and
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five ventral teeth : all these feeth are large and distant. There is a
strong antennal spine, but the branchiostegal spine is almost obsogito.
Thegpleon is little compressed, and the abdominal terga are smooth

“and are not prodﬁceQ posteriorly, except the sixth, which forms a short

blunt tooth on either side of ‘the felson. The*depressed telson, which
is almost as long as the uvopods, has fonr pairs of lateral, and several
terminal spinelets, the outermost<f thé terminal spinelets on each side
being of remarkabledength and strength.

The eyes are large and reniform. The other appendages resembla
those of Heterocarpus gibbosus. The branchial formula is identical with
that of the three species of Helerocarpus in our collection, the plenro-
branch of the IX th somite, which according to Spence Bate (¢ Challenger’
Macrara, p. 658) distingnishes Plesionika from Heterocarpus, being cer-
tainly present in all the species identified by the late Professor Wood-
Mason and ourselves as Helerocarpus. 'I'wo ovigerous females, from the
Laceadive Sea, Station 177 ; 636 fms.

Colour in life, red.

Family Acanthephyrids.
AcantaEPHYRA, A. Milne-Edwards.
35. Acanthephyra vgrmata, A. M.-E | var. fimbriata, W.-M.
Wood-Mnson, Ann. Mag. Nat. Hist., May, 1892, p- 359, fig. 2; and IlL Zool
 Investigator,’ C}-uatncm. pl. iii,, fig. 1.

Two magnificent males, both over 7 inches long, from the Bay of
Bengal, Station 132; 475 fms, and a smaller one, 5 inches long, from
Station 135, off the Malabar Coast, 559 fms,

In all our specimens there are only four dorsal spines at the base
of the rostrum, and the single ventral spine avises midway between the
base and the apex of the rostrum; and the legs are most remarkably
setose.

36.  Acanthephyra sanguinea, Wood-Mason.
Woed-Mason, Ann. Mag. Nat, Hist.,, May 1892, p, 358, fig. 1.

Laccadive Sea, Stations 122 and 128 ; 880 and 902 fms., respectively.

37.  Acanthephyra brachytelsonis, Sp. Bte.

Spence Bate, ‘ Challenger * Macrara, p. 758, pl. oxxvi., fig. 7 ; Wood-Mason, Ann.
Mng, Nat. Hist., May 1892, pp. 362, 368, fig. 4, and Ill, Zool, Investigator,’
Crastacea, pl. iii , fig. 2.

This species is common in the Laccadive Sea, from 753 to 902 fms.
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Horrornonrus, Edw.
4 38. Hoplophorus gracilivostris, A, M.-Edw.
A Milne-Edwards, Ann. Sci. Nat. Zool., 1881, (6) xi. 4. p. 6, and Rec. Fig. Crust.;
and Wood-Mason, Ann. Mag. Nat. Hist.,, May 1892, p. 865 (20 synon.)
This species is fairly common in the Bay of Bengal, from 145 to
609 fms. As previously mentioned, it would appear to live at no great
distance below the surface.

Family Paleemonidz.
ParzyoNeLLA, Dana.
39. Palemone'la laccadivensis, n. 8p.

Distinguished by the remarkable shortness of the carpus of the
second pair of chelipeds, which is shorter even than in Spence Bate’s
doubtful genus Brachycarpus.

The up-carved rostrum, which projects just beyond the tip of the
antennalary peduncles, and nearly reaches the tip of the antennal scale,
has ten dorsal teeth—two or three of which are on the gastric region—
and two ventral teeth near the middle of its free portion. The anten-
nal spine, thongh very distinct, is not nearly so large as the hepatic.

At the tip of the telson are six spines, three on either side of the
middle line, the middle one of each triad being guueh the longest.

The spine on the basal joint of the peduncles of the triflagellate
antennules is very distinct, as is also that on the basal joint of the an-
tennary peduncles, and that at the tip of the antennal scale.

The pediform external maxillipeds are exceedingly slender. The
first pair of legs are the shortest and most slender of the five, and end
in slender chels: the second pair arve the longest and stoutest, but ave
quite slender as far as the carpus, the hands alone being moderately
inflated, with cylindrical palms. These hands are not symmetrical,
that on one side having its palm twice as stout and one-third again
as long as its fellow, oras long as the carapace, or one-third the total
length of the body: the carpus is extremely short, on neither side being
as much as one-fourth as long as the palm of the larger hand,

An egg-laden female, 23 millim. long, was dredged in the
Laccadive Sea, Station 124; 705 fms.

Colour in life, pink,

Family Pasiph®ids.
Pasrenza, Savigny, Edw.
40, Pasiphwea sivado, (Risso).
For synonomy, ete., sce Wood-Mason, Ann. Mag. Nat. Hist,, Teb. 1893, p. 161,
Bay of Bengal, Station 172; 200 to 350 fms.
J. 1 41
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41, Pasiphaa unispinosa, Wood-Mason,

Wood-Magon, Ann. Mag. Nat. Hist., Feb. 1893, p. 163, and Ill. Zool. * Inpestiza-
tor,” Crosincen, pl. iii, fig. 7. "

Bay of Bengal, Station 172 ; 200 to 350 fms.
PararasipEZA, S. 1. Smith.

42. Parapasiphwa ( Bupasipheea) lativostris, Wood-Mason.

Wood-Mason, Aun, Mag. Nat. Hist., Feb. 1801, p, 196, and Feb. 1893, p. 166,
fig. 2. |

A second example of this fine specizs was dredged in the Laccadive .
Sea, Station 145 ; 696 fms. ‘

43. Parapasiphzea ( Bupasiphwea) gilesii, Wood-Mason.

Wood-Mason, Ann. Meg. Nat. Hist., Feb. 1893, p. 166 ; and I1L. Zool. * Investizn-
tor,” Crastacen, pl, iii, fig. 8.

Bay of Bengal, Station 145; 696 fms.
Psaravyrocaris, Wood-Mason,
44.  Psathyrocaris fragilis, Wood-Mason.

Wood-Magon, Ann, Mag. Nat. Hist , Feb. 1893, p. 171 ; pl. X, XL.

Laceadive Seca, Station 144; 172 fms., and Bay of Bengal, Station
173; 609 fms,

45.  Psathyrocaris platyophthalmus, n. sp.

Diifers from Psathyrocaris fragilis only in the following particu-
lars, so far as can be judged from a single specimen destitute of the
second aud fourth pairs of legs :—

(1) The eye-stalks, instead of being moderately depressed and
not much broader than deep, are extremely depressed, being twice
as broad as deep; (2) the cornewm, instead of being indistinctly reni-
form and broadly visible from above, are markedly reniform and only
visible from above as a thin crescent; (3) the exopodites of the N
pleopods, instead of being about twenty times as long as the endopo-
dites, are not ten times as long,

Colours in life, erimson lake.

The single specimen measares 93 mm. from tip of rostrum fo tip
of telson, and carries six eggs (also crimson lake in the fresh state)
any one of which has a major diameter, even after contraction in spirit, -
of G,

Laceadive Sea, Station 124; 705 fms,

—
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46. Psathyrocaris plumosa, d. sp.

.

Biffers from Psathyrocaris fragilis only in the following par-
ticulars :— = . S

(1) The entire intagument is eoverad with a fine very shopt down,
instead of being §uite smooth; and the appendages in general, instead
of being sparsely and very finely setaceous, are thickly and coarsely
setaceons ; (2) the rostrum is longer, projecting heyond the eyes, in-
stead of being shorter than the eye-stalks, but is otherwise dorsally ser-
tated and ventrally ciliated, as in the other species; (3) the eyes are
less pigmented; (4) the antennulary peduncles, instead of being al-
most devoid of seta, ave thickly® setose —the *stylocerite™ especially ;
(5) the antennary scale is larger, and its inner edge is coarsely, instead
of finely, setose; (6) the external maxillipeds, instead of being finely
and sparsely setose, are thickly fringed with very coarse setw; and
their dactylopodite, instead of being narrowly lanceolate and nearly
bare, has the form of a broadly lanceolate brush; (7) the large chela
of the second pair of legs, instead of being plainly shorter than the
palm, is as long as the palm; and instead of having setiform teeth
that are hardly visible to the naked eye, has plainly visible acicular
tecth—those of the larger series being particularly strong; (8) the
exopodites of the abdominal appendages, instead of having sete of
microscopic tenuity, have the sete very coarse.

Laccadive Sea, Station 128; 902 fms,

47.  Psathyrocaris infirma, Wood-Mason MS. (name only.)

The integument is quite smooth, and the appendages have fine silky
setw, as in P. fragilis and P. platyophthalmus ; and, as in P. platyoph-
thalmus, the endopodites of the abdominal appendages are large relatively
to the exopodites : but the present species is distingunished from all its
congeners by the form of the rostrum and of the carpopodites of the
first fwo pairs of trank legs.

The rostram, instead of being flush with the earapace, is strongly
humped or arched : it is finely serrated dorsally, and setose ventrally,
as in all the other species, and does not equal the eyes in length. The
pediform  external maxillipeds have narrowly lanceolate and finely
setose daetyli, as in P. fragilis and P. platyophthalnus

The two first pairs of trunk-legs in general form resemble those
of the other species, but in both pairs the carpopodite is ovoid and
receives the meral articulation at its middle, like the handle of a crntch :
on the dorsal aspect of the merns, just behind this articnlation, is
either an eminence or a large spine. The larger cheliped of the second
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pair of legs also differs £rom that of other species with which compari-
son is possible in the following points:—(1) it is relatively shgrter,
, being or'y about half the length of the animal, instead of being nearly
or quite as long as the animal; (2) its meropodite has its lower edge
closely snd regularly spinate, “instéad of being quite smooth; (3) its

chela, instead of being at least three-quarters the length of the palm,

is only half the length of the palm; and (4) its setiform teeth, instead
of being in two regular series of different gizes, are all of one size.
As already stated, the endopodites of the abdominal appendages

(1st to 5th) are large, being from one-fourth {o one sixth the length
of the exopodites.

Colour in life, crimson.
Andaman Sea, Station 116 ; 405 fms.

>

Key to the species of PSATHYROCARIS.

L. ¥ Rostrum straight: carpopodites of both pairs of
chelipeds of the ordinary form, and articulating
with the meropodites in the ordinary manner :—

1, ** Eye-stalks moderately depressed: eyes in-
distinctly veniform: exopodites of ab-
dominal appendages about twenty times as
long as the endopodites :—

a. t Integunment perfectly smooth: appen-
dages with sparse silky setm v P. fragilis.
. b. f Integument closely and finely pubes-
cent : appendages thickly and coarsely
setaceous s oo P. plumosa.

2. ** Eye-stalks laminar: eyes markedly reni-
form: exopodites of abdominal appen-
dages not ten times as long as the endopo-
dites oo P. platyophthalmus.

II. % Rostrum dorsally arched : carpopodites of both pairs
of chelipeds ovoid and forming a movable crutch-
handle articulation with the meropodites ... P. infirma.

Family Nematocarcinidze.
Neaarocarcixus, A. Milne-Edwards,
48. Nematocarcinus gracilis, Sp. Bte.
Spence Bate, ‘ Challenger * Macrara, p. 815, pl, exxxii., fig. 8.

A common species in the Laccadive Sea between 600 and 700 fms.
Colour in life, red.

-z
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49. Nematocarcinus produstus, Sp, Bte.
S\once Bate, ‘ Ohallenger’ Macrara, p. 810, pl. exxxii., fig. 5.
Laccadive Sea, Station 125; 1,250 fins. New to the Indian fauna. -
Colour in life, deep crimson.

.

Q.=
50. Nematocarcinus tenuipes, Sp. Bte.
Spence Bate, ‘ Challenger® Macrara, p. 812, pl. cxxxii,, fig. 6 ; and Wood-Mason,
Anu, Mag. Nut. Hist., Feb. 1801, p 197, ke ¥ 4
Colour in life, bright orange.
Laccadive Sea, Station 127, 1,200 fms.
Tribe* ASTACIDEA.
Family Homaridz.
Properus, A. Milne-Edwards.
51. Phoberus cecus, A. Milne-Edwards, var. sublevis, Wood-Mason.
Wood-Mason, Ann, Mag. Nat. Hist., Feb, 1891, p. 197.
A fine female from Station 177, Laccadive Sea, 636 fms.
The Indian Museum now possesses both male and female of this
e rare and beautiful form, the male having been taken in 1890, in the
Laccadive Sea, at 740 fms., close to the spot, where the female was
dredged this year.
« Nurarorsis, Wood-Mason.
52, Nephropsis stewartii, Wood-Mason. .
Wood-Mazon, J. A. 8. B,, 1878, Vol. xlii., PL. ii,, p. 39, pl. iv; and Ann, Mag.
Nat. Hist., (4) xii, 1873, p, 69; and A. Milne-Edwards, Ann. Sci. Nat. Zool,, (5) xix.,
pl. xx., figs. 1=3.

A fine female, from the Bay of Bengal, Station 129 ; 270 fms.

53. Nephropsis carpenteri, Wood-Mason,
Wood-Mason, Proceedings A. 8. B,, 1885, p. 70,

This species differs from N. stewartii, specimens of the same size
and sex being compared, in the following particulars :—

1. The carapaceis longer and very much broader, its breadth
being about § its length, instead of less than §its length as in N.
stewartit. This is due to the greater inflation of the branchial regions
and the much less vertical disposition of the branchiostegite, and may
perhaps be merely a post mortem difference due to the less rigid nature

1 of the exoskeleton.

9. The cervical suture is narrow, deep, almost discontinuous
across the mid-dorsal region, and V-shaped; instead of heing, as in
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N. stewartii, broad, perfectly continuous across the mid-dorsal region,
and very broadly U-shaped. :

3. “The rostyum is much shorter and straighter: instead of being
3 the tolal extent of the carapace and donbly curved as in N, stewartii,
it is not much more than + the’ total length of the carapace, and is
almost straight, besides being trancated at tip: the lateral spines of the
rostrum, again, instead of being ifi*the posterior half, are in the anterior
half. - x .

4, The abdominal terga, instead of being quite flush as in®
N. stewartit, ave, from the third to the sixth inclusive, marked with a
low fore-and-aft carina. >

9. The antennnlary peduncles, instead of being between § and §
the length of the rostrum as in N. stewartii, are almost equal in length
to the rostrum; and the antennulary flagella, instead of being little more
than half the length of the carapace, are equal to the length of the
carapace behind the lateral spines of the rostrum.

6. The colour in life, as recorded by Dr. Giles, is ivory-white with
orange-red markings.* Bay of Bengal, Station 162 ; 145 to 250 fms.

54,  Nephropsis atlantica, Norman,

Norman, P. R. 8,, Edimb., 1881—82, Vol. xi, p. 684; and Wood-Mason and
Alcock, Aun. Mag. Nat. Hist!, Feb. 1891, p. 198, fig. 4.

The lateral armature of the rostrum is extremely variable, ecs-
pecially in the female, in which sex the rostram is, occasionally, entirely
unarmed. «

The armature of the abdominal pleurm also varies, the second,
plenra, in the female, being sometimes devoid of a spine on the front
edge. 1

Laccadive Sea, Station 145 ; 696 fms., and Station ¥77; 636 fms.

Tribe THALASSINIDEA.
Family Axiidss.
Eicoxaxivs, Spence Bate.
59,  Eiconaxius kermadect, Sp, Bte., var. laccadivensis.
Eiconarius kermadeci, Sp. Bte., ‘ Challenger ’ Macrura, p. 43, pl. v., fig. 3.
A male and a female (the Iatter carrying large eggs), from the

Laccadive Sea, Station 124, 705 fms,, differ from Spence Bate's figures

* The colouration, like that of Nephraps andamanicus, and of more than onc
8pecies of Munidopsis, varies somewhat, the specimens taken this year having been

colonred pink, with white sulvnnales and antennw, aud with two white tabercles
on biek,
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and description only in having the meropodite «of the large chelipeds
unarmped, instead of armed distally with a lnrge spine,

Length, 20 millim. : A

Colour in life, milk white.

Family Callianassidee.
Cavocaris; Bell.
56. Oulovaris macandrese, Bell.

Bell, British Stalk-cyed Cruastacea, p. 233, fig.; 8. I. Bmith, Trans. Connect.
Acad. Sci., Vol. V., p. 55 (seo distribution); Kirk, Tr. N. Z. Inst,, xi., 1878, p. 401 ;
Lovett, Zoologist, (3) ix., 1885, p. 16 ; Ortmann, Zool. Jahrb., vif, 1892, p.50 (see
distribution).

A small (33 millim.) but nearly perfect specimen of this widely
ranging species was dredged in the Laccadive Sea, Station 177, 636 fms.,
bottom temperature 44-2° Fahr.

In recording this new addition to the Tndian fauna we may be
permitted to again notice its remarkably wide area of distribution.
First dredged in Loch Fyne and neighbouring waters up to 180 fms.,
afterwards in Scandinavian waters up to 217 fms. (fide Ortmann, I. ¢),
and then in the Gulf of St. Lawrence at 190 fms., it was in 1878 re-
ported (Kirk, L ¢ ) from the Antipodes, two «lead specimens having
been found on the coast of New Zealand.

Carrgaxassa, Leach, A. Milne-Edwards,
57. Callianassa cacigena, n. sp.

Belongs to AL Milne-Edwards’ first soction of the genns (A. Milne-
Edwards, Nouv. Archiv. du Mus,, VL., 1870, p. 75), in which it stands
alone in having no trace of cornem, althongh the eyestalks ave well
developed and of the usnal form. It is otherwise close to (. gigas,
Dana.

The carapace, which is less than one-third the tofal length of the
body, is of the typical form, and ends in an acute triangular rostrum
that reaches to the end of the eyestalks—these being abont 5 the total
length of the carapace. The middle of the three segments into which
the carapace is longitudinally divided is gently carinated, the carina
culminating, near the posterior border, in a large stronz upstanding
tooth. OFf the abdominal terga no two are at all alike either in size
or shape. The first, which is the narrowest and by far the shortest and
has all its angles cockled upwards, is not two-fifths the length of the
second whieh is considerably the longest : the second, which is half the
length of the carapace (rostrum included), has its postero-lateral angles
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spinate: the third to the sixth inclusive all have on either side, near
the antero-lateral angle, a sharp recurrent declivous spine (rudimeitary
 plenra ? :: the third fourth and fifth are broad, the sixth is long and
narrow : the telson is as long as the sixth tergum, and is larger than
either of ‘the uropods. 7 : )

The eyestalks are of the usnal petaloid shape, and, as already men-
tioned, are devoid of any trace of'a cornea. :

The external muxillipeds are broadly, pediform—the ischium being
produced at its postero-internal angle to form an operculum: thes
dactylus forms a large, almost circular, plate, thickly beset with hairs.
Of the first pair of trunk-legs the right is many times larger than the left,
and has the following peculiarities of structure:—the ischinm is spinate
along its lower edge : the merns has a single small uncinate spine, placed
infero-externally, at its proximal end: the carpus is considerably less
than half the length of the palm of the hand, and has two small spines
at its lower angle: the hand is longer and broader than the carapace,
the palm is carinated along both the npper and the lower edge, the lower
edge being also finely serrated: the dactylus, which is longer than the
¢pollex,” is equal in length to the palm; is broadly phalanged, both
outside and inside, above; and has, on its cutting surface, at the proxi-
mal end, two short rows of coarvse crenulations, the outer of which
is continued intoa sharp edged ridge: the ‘pollex’ has at its base, close
to the dactylar articulation, a strong sharp tooth.

The smaller cheliped of the first pair resembles its fellow as to the
ischium and merus; but the carpns is more than § the length, and the
fingers nearly twice the length, of the palm: the fingers, besides being
relatively much longer, are also much straighter, and, except for &
single tooth at the base of the pollex, are unarmed.

The second to fourth pairs of trank-legs much resemble those of
C. gigas: the fifth pair ends in a brush, which owing to the minute-
ness of the dactylus is only minutely and obseurely sub-chelate.

The first pair of abdominal legs (in the female) are short filiform
and forked, the outer fork being filiform, the inuner being very shoz.'b,
truncate, and ending in a taft of hairs. The second to fifth pairs
inclusive are very broadly lamellar, the exopodites and endopodites
being nearly equal in size: in every case the inner edge of the endo-
podite carries, near the middle, a small styliform appendage.

Colours in life, ivory white with some scattered yellow-ochre
flecks.

A single female, 65 millim. long from tip of rostrum to end of
telson, was dredged in the Bay of Bengal, at Station 172; 200 to
350 fus,
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Tribe BRYONTIDEA.
Family Eryontide.
PENTACHELES, Spence Bate.

i\

58. Pentacheles phosphorus, Aleock.

«Alcock, Ann Mag. Nat. Hist., March, 1894, p. 241; and 111, Zool. ‘ Investigator,
Crustaces, pt. IL, pl. viii,, fig. 2.

Bay of Bengal, Station i72; 200 to 350 fms., and Laceadive Sea,
Station 145 ; 696 fms., and Station 177 ; 636 fms.
The male is much smaller than the female.

59. Pentacheles heatii, Alcock.
Alcock, Ann. Mag. Nut. Hist., March, 1894, p, 237,
Laccadive Sea, Station 150 ; 719 fms.

Tribe SOYLLARIDEA.
Family Scyllaride.
Arcrus, Dana.
% 60. Arctus orientalis, Sp. Bte.
Spence Bate, ‘ Challenger® Macrara, p. 88, Pl ix,, ﬁg.. 4.

Bay of Bengal, Station 169 ; 91 fms.
New to the Indian fauna.

61. Arctus rubens, n. sp.

Cloze to 4. vitiensis, Dana.

Carapace slightly longer than broad: its surface, as in 4.
tuberculatus, Sp. Bte., is ornamented with squamiform granules which
are especially numerous on the prominent median carina, and are
especially large and numerons on the branchial regions laterally.
The lateral dorsal carinm are very prominent anteriorly, where they
overhang the orbit as large spines: the antero-lateral spines of the
carapace are also very prominent,

The posterior border of the carapace, like that of each of the first
three abdominal terga, is deeply excised in the middle line.

The sternum is traversed, fore and aft, by a row of sharp tuber-
cles—one on each somite—which together form a regnlarly interrupted
caring.

The second to fifth abdominal terga are sharply carinated, the
cavina in the case of the second and third bifurcating behind, and in the

J. . 22
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case of the fourth and fifth being prodficed over the succeeding tergum
to form a blunt spine. The sides and lateral margins of the terge) like
the posierior borders of the plenrs, are irregularly lobulate or crenulate.
The second joint of the antennm is deeply sculptured above, being
traversed obliquely by two equally strong add salient ribs :its free
margins are sharply serrate. The fourth joint of the antennm has its
antero-lateral margin 7-digitate.” :
The external maxillipeds, and the #runk-legs, are much stouter
than in any other Indian species. )
A single female from the Gulf of Manar, Station 151; 142 to 400
fms, . 5
Colour in life, light rose madder above, white below.

Family Palinuride.
Paxvuirus, Gray.
62. Panulirus angulatus, Sp. Bte.
Spence Bate, ‘ Challenger’ Macrara, p. 81, pl. xi,, figs. 2, 3, 4.

Numerous fine specimens from the Gulf of Manar, Station 150;
142 to 400 fms.
New to the Indian fauna.

Tribe ANOMALA.
Families Paguride and Parapagurida.

Our collections in these families are the largest ever made by the
¢ Investigator’ in a single season, and we have been fortunate enough to
secure the co-operation of Professor J. R. Henderson in working them
ont, Professor Henderson’s Report will be published separately.

Family Galatheidee.
Moxipa, Leach.

63. Munida squamosa, Hudrsn., var. proliza, Alcock.
Alcock, Ann. Mag. Nat. Hist., April, 1894, p. 322,
A number of fine specimens, of both sexes, from the Gulf of Manar,
Station 151 ; 142 to 400 fms,

Muxroorsis, Whiteaves.

64. Munidopsis stylivostris, Wood-Mason.
Wood-Mason, Ann. Mag. Nat, Hist,, Fab, 1891, p. 201; and Alcock, op. ¢
April, 1894, p. 828,
Laccadive Sea, Station 177 ; 636 fms.

AEEEE—— ——
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P

A 65. Munidopsis dasypus, Alcock.

Alcock, Ann, Mag. Nat. Hist., April, 1894, p. 329, s he
Laccadive Sea, Station 177 ; 636 fms.

66. Munidopsis scobina, Alcock.
Alcock, Ann. Mag. Nat. Hist., April, 1804, p. 330.

Bay of Bengal, Station 162; 145 to 250 fms.
Colours in life, white with orange-red markings.

67. Munidopsis poseidonia, n. sp.

The dorsal integument of body and appendages finely scabrous
beneath the nsual pubescence.

The rostrum, which is about one-third the length of the carapace
proper, is convexly laminar, carinated, and trifid at tip.

The carapace is elliptical, convex, and traversed fore-and-aft by a
median multispinate ridge,—many of the spines being bifid and trifid :
the frontal margin is convex and bears two spines, one above the base
of either antenna, while just below the frontal margin, between the
antenna and the eye, is a spine nearly as long as the eye: the Iateral
margins in front of the cervieal groove are sharply quadridentate—the
anterior of the four spines having a second spine to its inuer side,
while behind the cervical groove they are multispinate: the posterior
margin, like the front edge of the second and third abdominal terga,
is multispinate: in addition to the spines already noticed there is a
pair of large spines on the gastric regiom, and there are some small
spinules on the after margin of the cervical groove.

The eye-stalks are not prolonged beyond the cornea, and are
movable. The meropodite of the external maxillipeds has, on its
inner edge near the proximal end, two large nneiform spines, and, at
the distal end of its outer edge, another large spine. The chelipeds
slightly exceed the fully extended body in length, and are slender:
the ischiopodite has two distal spinelets, one above, the other below: tife
meropodite has three series of thornlike spines along its npperand
inner surface : the carpopodite has a distal ring of spines, and a row of
gpinules along its inner edge: the hand is smooth, the fingers being
about three-fourths the length of the palm. The second to the fourth
thoracic legs have the meropodite and earpopodite spiny along the front
edge, and the dactyl, which are about half the length of the propodites,

of the usual form.
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Length of fully 2xtended body 535 millim., of chelipeds 58
millim. Bay of Bengal, Station 163; 210 fms. /)
This species is nearest related to Munidopsis scobina.

68. Munidopsis trifida, Hndrsn.
Henderson, ‘ Challenger® Anomura, v. 166, pl. xvi., fig. 2.

We identify with this species a single female specimen from the
Laceadive Sea, Station 177 ; 636 fms. 3
New to the Indian fauna.

[69. Munidopsis triena, n. sp.

Closely resembles M. ¢rifida, Henderson, from which it differs in
the following particulars :—The middle tooth of the trifid rostrom is
relatively longer : there is a large spine on the cardiac region: the front
edges of the second to fourth abdominal terga are armed in the mriddle
line, the second with a large hook-shaped spine, the third and fourth
wit h a pair of spines: the chelipeds are much less spiny, the hand
being quite smooth, and the carpus having only a pair of distal spines:
the carpopodites of thesecond to fourth legs have only a single spine,
terminal in position, on the front border.

Length of fully extended body 23 millim ; of chelipeds 19°5 millim.
Andaman Sea, 240 to 375 fms.

This small species was dredged several years ago, but was never
described or named. We introduce it here as we wish to complete our
account with a ‘key’ to the Indian species of the genus.]

70. Munidopsis regia, n. sp.

The entire dorsal surface both of body and of appendages is cover-
ed with a remarkably thick velvety down. g

The rostrum, which is half the length of the earapace proper, 18
moderately broad, convex, carinated, and armed in its anterior half
with a single pair of strong divergent spines.

The carapace is strongly semi-elliptical, and strongly convex, and
is traversed fore and aft in the middle line by a raised row of conrse
spines—of which three are in the gastric region, one in the procardinm
and one in the posteardinm—in addition to a pair of large spines, dis-
posed transversely, in the front part of the gastric region: the frontal
margin is convex, and is armed with two spines, one above the antenuna
on each side, while below the frontal margin a large spine is interposed
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between the eye and the antenna: the lateral mergins are deeply trilob-
ed i front of the cervical groove, each lobe culminating in a spine,
while bebind the cervical groove is a row of three smaller and succes-
sively decreasing spines: the posterior border is broa.dly raised and
multispinate. e

Of the abdominal terga the second has, in the middle line, on the
front edge, one strong tooth, while tke third a,ud fonrth have in the
same sitnation a pair. o

The eye-stalks ave freely movable, and are not prolonged beyond
their cornen, The thoracic appendages have many long setm in addi-
tion to the general investment of down. The external maxillipeds
have the meropodite armed, on the inner border, near the proximal
end, with two very large unciform spines, and, on the outer border,
distally, with a strong spine. The chelipeds are considerably longer
than the fully-extended body, but are stont: the ischiopodite has two
distal spines, one above, the other below: the meropodite has three
series of strong spines along its inner and npper surface : the carpopodite
has a distal ring of teeth, and a few sharp tubercles on its upper and
outer surface: the hand is unarmed, the fingers being abont two-thirds
the length of the palm. The second to fourth thoracic legs have the
meropodite and carpopodite spiny: in all the dactylus is remarkably
long (about two-thirds the length of the propoedite) and remarkably
hairy on both edges, the posterior edge also being multispinate. The
telson, which, as is usual in this genus, appears quite plainly to consist
of a somite and incompletely fused appendages, has its postero-lateral
angles remarkably thickened and recurved, and its lateral borders
thickly clothed with sete of a peculiarly firm consistence and of a dark
colour.

Colour in life, chalky pink,

Gulf of Mandr, Station 151 ; 142 to 400 fms.

This is a large species, the measurements of the single specimen
being as follows :—

Length of fully extended body from tip of rostrum to end of telson
111 millim. Length, from tip of chelipeds to end of telson 205 millim.

71. Munidopsis trachypus, n. sp.

Near M. scabra, Faxon.

Carapace and appendages everywhere closely, sharply, and evenly
gpinate.

T'he rostrnm, which is about one-third the length of the carapace,
is broadly lamellar and trifid, is finely serrated at the sides, and is
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traversed by a finely cerratéd carina that extends umntcrrnptcdly to
the cervical groove.

Theecarapace is markedly convex and semi-elliptical : the frontal
margin is strongly convex and is armed with two spines, one above the
base of the antenna on each side: the lateral mdrgins are multiserrate :
the posterior margin is raised, and, like the rest of the carapace,-is
sharply and evenly granular: all»the regions of the carapace are well
delimited. 2

The a.bdomuml terga are smooth, the telson alone, like the outer .
balves of the caudal swimmerets, being finely granular.

The eyes are movable, and the eye-stalks are not prolonged beyond
their cornea: there is a considerable interval between them and the
antenna, but no spine.

The antennal peduncles are remarkably slender, and arve not longer
than the eyes (which ave not half the length of the rostrum): the
flagella appear to have been not longer than the carapace. The external
maxillipeds are small and slender: the meropodite has two large uuci-
form spines (the proximal one slightly bicuspid) on the inner edge
near the base, and a large terminal spine on the onter edge.

The chelipeds are remarkably long and slender, being, even in
the female, nearly twice the length of the fully extended bedy : they
are closely thorny, on every surface, up to the base of the fingers:
the palm is more than three times the length of the fingers. The
longest of the second to fourth thoracic legs is not much more than
half the length of the chelipeds : all are densely spiny np to the remark-
ably short dactyli, which are hardly one-fourth the length of the propo-
dites: a spine at the distal end of the meropodite is pre-eminent in
all.

Length of fully extended body 54 millim., of chelipeds 100 millim.
Colours in life, pale salmon.

Laccadive Sea, Station 177 ; 636 fms.

[72. Munidopsis centrina, n. sp.

Belongs to the group Munidopsis abbreviata, A. M.-E,, M. brevimana, .
Hndrsn,, M, ciliata, W.-M., and M., vicina, Faxon.

The carapace and appendnges are remarkably acately spinose,
besides bearing many long coarse stiff setw.

The carapace is strongly semi-elliptical, and is abont three times the
length of the doprcsscd acute, simple, carinated, rostram. The strongly
convex frontal margin bears four spines, a large one above the antenna
on each side, and o smaller one between and bulund this and the




1894.]  A. Alcock and A. R. Anderson—Deep Sea Crustacea. 171

antero-lateral spine : the lateral margins are broken by 5 large spines,
3 offhich are in the hepatic, and 2 in the branchial region : the posteri-
or margin is raised bnt smooth : on the.gastric region are two transverse
rows of spines, four in each row, those of the middle pair of the front
row being about two- tlurds the length of the rostrum.
+ The abdominal terga are unarmed, but deeply cross-grooved.
The eye-stalks are short and iminobile: their lower, their outer,
and their inner border are all prolonged as spines bayond the cornea,
- the inner spine being morg than half the length of the rostrum. The
spives of the antennulary and antennary peduoncles are of remarkable
size. The meropodite of the. external maxillipeds is faintly three-
toothed along the inner edge. The chelipeds are rather shorter than
the ambulatory legs: they ave acutely spiny up to the hand, which has
only the inner edge of the inflated palm slightly spinate : the fingers are
very short and very broad. The' 2nd to 4th legs are acutely spinate in
every joint except the dnet3 lus, which however has the usnal denta-
tions on its posterior margin.
Length of fully extended body 39 millim., of chelipeds 265 millim,
Bay of Bengal, 1520 fathoms.
This species was obtained several years ago, but has never been
described or named : we introduce it here to complete our survey of
the genus in Indian waters.]

[73. Munidopsis pilosa, Hndrsn.
Henderson, ‘ Challenger’ Anomura, p. 157 ; pl. xvii,, fig. 5.

This species was dredged in the Andaman Sea, 480 fms., some
years ago, and is now recorded as new to the Indian fauna.]

["4. Munidopsis arietina, n. sp.

Belongs to the Munidopsis abbreviata and brevimana group, but
ig distinguished from all its congeners by its enormous up-curved spiny
Heterocarpus-like rostrum,

Carapace semi-elliptical. The rostrum, which is acntely styliform
and strongly up-curved, is equal in length to the carapace, its tip reach-
ing almost to the end of the funily extended chelipeds: its sides are
acutely bnt ungymmetrically spinate. | '

The conwex frontal margin is unarmed, except for the antero-lateral
gpine: the lateral margins besides this spine are armed with a second
spine in the hepatic region, and a third in the branchial : the posterior
margin is strongly spinate: on the gastric region are two pairs of
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spines—a large pmr i’ front, and a small inconspicuons pair behind :
on the cardiac region also is a pair of small spines. Z

The abdominal terga are unsrmed.

The eye-stalks, which are slightly mobile, are prolonged internally
beyond the cornea to form a spine. The meropodlte of the external
maxillipeds has its inner edge fmntly serrated. The chelipeds dre
rather shorter than the ambulatory legs, and have short broad hands.
The 2nd-—4th legs have dactyli of the usual form.

Length of fully extended body 27:5 millim., of chelipeds 15 millim, *
Bay of Bengal, 1,520 fms.]

75.  Munidopsis unguifera, n. sp.

Distinguished from all its Indian congeners by the form of the
dactyli of the 2nd-4th legs, which are long and talon-like, having
the posterior edge sharp and entire.

The carapace is quadrangular, its surface is coarsely granular, and
it is traversed fore and aft by o median carina which is surmounted by
a few coarse spines: the frontal margin is hardly convex and is quite
unarmed, although below it, and between the eye and the anteuna, is
@ spine: the parallel lateral margins are acutely bilobed in front of the
cervical groove, while behind it they are denticulated: the posterior
margin is multi-spinate: there is a pair of coarse spines on the gastric
region,

The rostrum, which is about one-third the length of the carapace
proper, is depressed, acute, carinated, and simple.

The abdominal terga are unarmed.

The eye-stalks are movable: the inner margin forms a small papilla
upon the summit of the cornea. The meropodite of the *external max-
illipeds has three small teeth on its inner edge. The chelipeds in both
sexes are equal to the fully extended body, and are longer and stoufer
than the other legs : they are unarmed, except for a pair of small spines
at the distal end of the meropodite : the fingers are not much shorter
than the palm, and have the cutting edges dentate only near the distal
end. The 2nd—4th legs have the posterior border of the meropodite
serrated : in all the dactyli are remarkable for their great length—two-
thirds that of the propodites, or more—for their long acute points, and
for the sharp blade-like postenor edges.

This is a small species, ovigerous females measuring not more than
25 millim.

Colounr, salmon-red to chestnut-brown.

Bay of Bengal, Station 162; 145 to 250 fms,
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Garacaxtms, A. Milne-Edwards.
% 76. Galacantha areolala, Wood- Muson a
Wood-Mason, Ann. Mag. Nat. Hist,, Feb 1801, p. 200.

The free end of the horizontal portion of the rostrum is not always
mitintely bifid, being sometimes minutely multidentate. ‘

Liaceadive Sea, Station 176; 1,070 fms.

The Indian Museum nowspossesses perfect specimens of both sexes.

77. Galacantha investigatoris, n. sp.

Closely allied to G. bella, Henderson, from which it differs in the
following particulars :—

The carapace and appendages are very much more closely scabrous,
being everywhene covered with small sharp granulations in close con-
tact, and the spines at the antero-lateral angles are much longer and
more acute : the horizontal portion of the rostrum is so strongly bifid,
that, when viewed from above, the rostrum appears trifid : all the abdomi-
nal terga and pleurae, with the sole exception of the concealed first
tergum, are closely and sharply granular: the fingers, thongh longer
than the palm, are relatively shorter than in the Challenger species,
and have the cutting edges quite straight: thedactyli of the 2nd—4th
thoracic legs have the posterior edge 15 to 17-dentate.

Colours in life, body and cornew milky orange: in spirit, white with
an uniform dull blue-black suffusion.

Length of fully extended body 56 millim ; of chelipeds, 36 millim.

Laccadive Sea, Station 127 ; 1,200 fms.

78. Urorryenus (A. Milne-Edw.), Henderson,
" Uroptychus nitidus, A. Milne-Edwards.
A. Milne-Edwards, Bull. Mag. Comp. Zool., Vol. viii,, 1880, p. 62; and Hender-
gon, ‘ Challenger’ Anomura, p. 174, pl, xxi,, fig. 6.
Laceadive Sea, Station 177 ; 636 fms.
Colours in life, uniform bright pink.
New to the Indian fauna.

[BaTnYaANKYRISTES, 0. 2.

As Munidopsis, but with the trunk-legs, from the 2nd to the 4th,
increasingly subcheliform in order of snccession, the 4th pair being
almost perfect subchel®; and with the trne third joint (the apparent
second) of the antennal peduncle furnished at the antero-external angle
with an unusually large spine.

J. . 23
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79. Bathy;'nkyristes spinosus, n. sp. PL IX. fig. 2. P

Cafipace brpad, depressed, rather broader behind than in front,
but not at all elliptical in shape: its surface pilose, and transversely
rugose, ‘especially on the briinchial regions,®but not spinate. The
rostrum, which is more than half the length of the carapace, is stomtly
styliform, upturned, and very acifte. The frontal margin of the carapace
is slightly excgvatéd above the eye (semewhat as in Aeglea), and
almost transverse ; it is unarmed, bt a little ventrad of it, between the
eye and the antenna, is a stont spine : the lateral margins of the carapace
are deeply bilobed in front of the cergical groove, each lobe ending
in an acute spine, and a third smaller spine occurs immediately behind
the cervical groove: the posterior border is broadly moulded, and
unarmed. Tle abdominal terga are perfectly smooth beneath a close
fine pubescence, and nngrooved.

The eyes are unpigmented : the eyestalks are not prolonged beyond
the cornea. The antennules are exactly as in Munidopsis, the basal
joint being inflated and strongly spinate. All fhe joints of the antenual
peduncle are strongly spinate, the spine at the antero-external angle
of the true third joint being of significantly large size. The méuth-
parts resemble closely .thosc of Munidopsis, the expodite of the lst or
anterior maxillipeds being without a flagellum. The external maxil-
lipeds also are much as in Munidopsis: the antero-external angles
both of ischiopodite and of meropodite ave strongly spiniform, as
is also the antero-inferior angle of the ischiopodite: near the middle
of the inner border of the meropodite is a single strong spine. The
trunk-legs are stont and densely hairy. The chelipeds are longer
than the other legs, but shorter than the fully extended body: the
ischiopodite has the inner border serrulate up to a distal terminal
spine, and has also a dislal tooth snperiorly : the meropodite is strongly
and acutely spiny along its upper and inner, and the carpopodite along
its inner side, both of these joints having a distal ring of spines: the
hand, which is a little longer than the fingers, has a few spinules along
the inner border: the fingers are finely and evenly toothed, and ex-
cavated ventrally, just as in Munidopsis,. The 2nd—#th legs have
the meropodite and carpopodite strongly spiniferous anteriorly: in
all, but especially in the fourth, the propodite is enlarged at its
distal end and there has its posterior border produced to form a com-
pressed dentigerous tubercle, against which the basal portion of the
dactylus can be flexed to form a sub-chela: in the second pair of legs
the tubercle carries two or three teeth, in the third pair five or six,
and iu the fourth pair, which are almost typical sub-chelae, gix or
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geven: the dactyli ave stout, and are minutely serrated only in that
part#f their posterior border which is opposed to the tubercle on

the propodite. The fifth pair of trunk-.legs is of the ordinary Ghlatheid

form.

In the female the 20d—>5th pairs of (uniramous) abdominal appen-
dages ave present, increasing in size from before backwards. The telson
and candal swimmerets resemble thosé of Munidopsis, ete.

Length of fully-extended.body 70 millim., of chelipeds 59 millim.

Andaman Sea, off Ross Island, 265 fms.]

80. Ba(kyank yristes levis, n. sp.

Closely resembles the precedmg specles, from which it differs only in
the following particulars:—The rostrum is broader and more depressed,
and is only half the length of the carapace: the corneais relatively
much larger—no part of the eye-stalk being visible from above: the
chelipeds are much less spiny: the 2nd—4th pairs of trunk-legs have
the meropodite and carpopodite quite unarmed, except for a distal spine
above and below: the abdominal terga arve in closer contact.

In the male the 1st and 2nd pairs of abdominal appendages resemble
those of Munidopsis, and the 3rd—>5th pairs, as in Munidopsis, are
minute rudiments.

Length 29 millim: of chelipeds 27 millim.

Laccadive Sea, Station 177 ; 636 fms. L

Sub-Order BRACHYURA.

Tribe ANOMOLA.

Family Raninide.

Lyreious, de Haan.

8. Lyreidus gracilis, Wood-Mason.

Wood-Mason, J. A 8. B,, Vol. LVI,, pt. ii, 1887, p. 376,
Gulf of Mandr, Station 151, 142-400 fms.

Family Dromide.

Droyipia, Stimpson.

82, Dromidia Kendalli, n, sp.

Carapace globular, covered, like the appendages, with a dense fine

ghort yellowish fur.

The rostrum is deeply bifid, and is withont any trace of a median
tooth: the margins of the two teeth are strongly deflexed, and pass
backwards to traverse obliqnely the roof of the orbits as a prominent

ridge, the point where they meet the npper margin of the orbit being
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marked by a distinct notch : the orbit is thus imperfectly snb-divided
into two chambers, an inner lodging the root of the eye-stalks, a.d an
outer into which, the eye can be reflexed, much recalling the mode of
formation of the orbit in Homola. The inferior orbital tooth is small
and inconspicuons. 3 i

The convex antero-lateral margin of the carapace bears a few sriall
distant granules, arranged in two ‘sets separated by a slight indentation
which probably corr'esponds to the anterior division of the cervical
groove, but only the last granule of the front set is at all conspicuous :
the equally convex postero-lateral margin is, like the branchiostegal re-
gion, very finely granular. The cervical groove, though not deep, is
conspicuous : it traverses the lateral wall of the carapace to end at the
antennal fossa, enclosing between itself and the antero-lateral border
of the carapace two oval bosses: the pterygostomian region internal to

_the groove is the most coarsely granular portion of the carapace.

The sternal sulei unite opposite the base of the chelipeds.

The convexity of the cornea is markedly deficient in pigment.
The antennal flagellum is unusually long. The efferent branchial
opening is remarkably patulous. The trunk-legs, in form and pro-
portion, much resemble those of D. rumphii. In the chelipeds the
meropodite has the edges finely and sharply granular, the granules
encroaching slightly on the neighbonring surfaces ; the carpus has the
upper and outer surfaces finely granular, the granules being disposed
in longitndinal lines; the hand is finely and distantly granular; and
the fingers are very indistinctly dentate except at the tips.

Length of carapace 18 millim,, breadth 19 millim,

Bay of Bengal, Station 159 ; 112 fms.

Family Homolide.
Homora, Leach.
83, Homola megalops, Alcock.

Alcook, Ann, Mag. Nat. Hist., May, 1894, p. 408,

Giulf of Manér, Station 151; 142-400 fms.; and Bay of Bengal,
Station 162; 145-250 fms.

Tribe OXYSTOMATA.
Family Dorippidze.
Ernusa, Roox,
84 EBihusa indica, Alcock.
Alcock, Ann. Mog. Nat, Hist., May, 180d, p. 405,

This gpecies, first dredged in the Bay of Bengal, at 240 fms., now .
appears in the Laceadive Sea, Station 145; 696 fms., and in the Gulf

of Mandr, Station 151 ; 142-400 fis,

|
+
1
|
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Eravsiya, Smith,

3 85. Bthusina gracilipes, Miers.

)
Miers, ‘ Challenger’ Brachyura, p. 332, pl. xxviii,, fig. 3. » : &

This species, dredged by the ‘ Challenger’ in the Arafura Sea and
> nmghbonnug basins of the Eastern Archipelago at 700-1,425 fms., is
now found in the Laccadive Sea, Station 127 ; 1,200 fms.

Tts colour in life was milk-white, with the tips of the legs faint

pink. ? 1 e
Family Leucoside.
Rawoarui, Stimpson.

86. Randallia coronata, n. sp.

Carapace globular, finely and closely granular beneath a dense
pubescence. Besides granules there are numerous conical tubercles of
nearly uniform, rather large, size,—one bordering upon the hepatic and
pterygostomian regions, five on the branchial region, two rather larger
than the others on the posterior border, one near the after limit of the
gastric region, and two close togetherin the centre of the extremely
well-defined cardiac region: a majority of these tubercles is disposed

B with such-regularity and symmetry as to form a crown round the gas-
tric region.

For the rest, the species very closely resembles Stimpson’s type
(Boston Journal of Natural History, Vol. VI, 1850-1857, p. 471,
pl. xx., fig. 8), except that the front is much less produced, and that the
cbehpcds are much more finely granular.

Length of carapace 16 millim., breadth 17 millim. ; length of cheli-
ped 23 millim,

Bay of Bengal, Station 159 ; 112 fms.

Parinia, Wood-Mason.
87. Parilia Alcocki, Wood-Mason.

Wooid-Mason, Ann. Mag. Nat. Hist.,, March, 1891, p. 264; and IlL Zool., “In-
vestigator,” pl. v., figs. 3, 3a.

This species was taken at almost every haul in the Bay between
91 and 250 fms.

The figure (fig. 3) in the ¢ lllustrations,” gives a very inadequate
iden of this fine species. -

Family Calappida.
Cararra, Fabr.
88. Calappa exanthéematosa, n, sp.

Carapace oval, remarkably inflated, especially in the branchial re-
gions which are marked off from the gastro-cardiac regions hy a par-
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ticularly deep furrow: its iength is about two-thirds its greatest
breadth immediately in front of the lateral shields: its surface iy the
postervior*half, except for a few marginal granules, is smooth, butin the
anterior half is covered with numerous large smooth isolated mammil-
lary tubercles, which by their colouration (red base and shining yellow
apex) exactly resemble ripe small-pox pustulés. In the posterior half
of the carapace the place of these well-defined * pustules’ is taken
by equally well-defined round or oval slightly-raised red patches, which
exactly resemble the “ papules” of the earlier stage of small-pox.

The front is rather broad for Calappa, and is excavated, as usnal,
so as to appear bilobed. The arch of the antero-lateral margin is
anteriorly faintly and irregularly crenulate, but posteriorly is bluntly
dentate. The clypeiform expansions of the postero-lateral margins
are little developed—hardly breaking the general curve—and are
armed each with seven or eight teeth, all of which have a bluntly

“serrated edge. The posterior margin proper—that part, namely, which
is co-extensive with the first abdominal segment—is finely beaded.

The abdomen resembles that of other species of the genus, being
narrow in both sexes, and the 3rd—>5th segments in the male being
fused, though distinctly recognizable. :

The eyes and orbits, the antennules, and the antenn=, conform to
type; but the external miaxillipeds are even less operculiform than usual
in the male sex. The chelipeds have the usunal form : the transverse crest
of the merus, which meets the lateral shield of the carapace at an angle
very much wider than a right angle, is well marked, and is quadricuspid :
the carpus and the palm, on their outer aspect, are marked with * pas-
tules” similar to those on the anterior part of the carapace: the
whole antero-inferior surface of the hand is closely covered with bead-
like granules : the crest of the palm is sexcuspid: the fingers have the
usual dissimilavity, those of the right side being coarser, and less
mobile; those of the left side being slenderer, more finely and evenly
toothed, and more mobile.

The second pair of abdominal appendages, in the male, are long and
vermiform, and are enclosed each in & tube formed by the inrolling of
the parts of the first pair.

Two males—the largest measuring 116 millim. across the carapace
pn:opor, and 126 millim. across the arch formed by the adducted cheli-
peds—from Stations 159 and 170; 112 and 107 fms. respectively: and
three small females from Station 169; 91 fms.

This species is remarkable among its congeners, not only from the
unusnal depth of its habitat, but alzo for its great size and remark-
able colouration.
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Mursia, Desm.
¥ 89. Mursia bicristimana; n. sp.

This spccnes bears a general resemblance to Mursie armata, de Haa.n,
but differs in the following particulars :—

The carapace is relatively wider, the lateral spines shorter and
slenderer: the granular prominences on the upper surface form seven
distinct rows, the most external row losing itself on the antero-superior
surface of the lateral spine, the other rows occupyiug the same position
“as in M. armata. The rostrum ends in three teeth, the middle one of
which is sharp and prominent, the lateral ones being more obtuse than
in M. armata. The antero-lateral margins are armed with eleven den-
ticles, the last of which is very small. The postero-lateral margins
are slightly cristiform and microscopically granular. The posterior
margin is faintly trilobed, the median lobe being hardly distinct, and
the lateral lobes being mere papill®, and not spines as in M. armata.
The hands, in addition to the high dentate crest of the mpper margin,
are longitudinally traversed at the lower limit of their outer surface by
a sharp crest, the edge of which is unevenly trilobed, the proximal lobe
being short acute and spiniform, the middle lobe being broad and
obtuse, and the distal lobe being narrow and obtuse: the lower edge
of the hand is finely, closely, and sharply serrate: the meropodite of
the chelipeds bears two spines at its distal end, the outer of which is
about three times the length of the inner.

Colour in life, salmon pink,

Length of carapace 21 millim., breadth, from tip to tip of lateral
gpines, 41 millim.

Gulf of Mandr, Station 151; 142-400 fms.

Tribe CATOMETOPA.
Family Gonoplacida.

The crab that we have now to describe is the most singular and
interesting form in the whole collection.

At first sight, from its general shape, from its elongate third pair
of trunk-legs and its almost rudimentary notopodal fifth pair, from its
extremely incomplete orbits, from the absence of antennnlary fossw,
and from the curiously small and slender external maxillipeds, Homolid
affinities are suggested; but that our species has nothing to do with
the Homolide is shown: (1) by the position of the openings of the
oviducts, which is typically cancroid; (2) by the form and position of
the openings of the efferent ducts of the male, which are typically
Catometopan ; and (3) by the number and disposition of the branchiew,
of which there are ouly six on each side.

.
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In the number aud arrangement of the branchim, as well asin
the position and degenerate form of the fifth pair of legs, it might be
-supposed, from a verbal acquaintance with the animal, that it bad
affinities with the Dorippide (Dorippe and Ethusa more especially).
That thi€ is not the case is shown (1) by the position, above indicated,
of the genital o?enings of the male; (2) by the great broad buesal
orifice, which is only very partially covered by the maxillipeds; (3) by
the form of the cariipace, which is broad, and completely covers the
thorax; (4) by the form of the antennules, which are not obliquely or-
almost vertically folded in distinct fossme as they are in Ethusa and
Dorippe; and (5) by the form of the _sternal plastron, which in our
nesw form is a broad pentagonal plate us in many Ocypodoids.

Although not nearly related, then, to the typical Dorippid, it cer-
tainly has considerable affinities with one of the forms generally ranked
with Dorippe, namely, with Cymopolia.

Tt resembles Oymopolia (1) somewhat in general form, and (2)in
the fact that the maxillipeds arve small and do not nearly cover the
orifice of the large squarish buceal cavity ; but it differs from Cymopolia
(1) in the incompleteness of the orbits and antennulary fosse, and
(2) in having the front narrow and deflexed.

Its resemblance to Cymopolia, however, is chiefly of interest as in-
dicating the proper position of Oymaopolia itself ; for this new Cymopolia-
like form of ours, for which we propose the name of Archacoplae, is
quite clearly related to the * Gonoplaciens” among the Catometopa, in
which section its nearer affinities ave, perhaps, with the Macrophthal-
mines, as we hope the following description will show.

ARCHAEOPLAX, 1. gen.

Carapnce transverse, greatly depressed, with the front very nar-
row, and declivons, yet forming a distinct rostrum (i.e., its front bor-
der is not fused with the epistome, but is free). Abdomen in both sexes
narrow, not nearly co-extensive in breadth with the sternum between
the penultimate pair of trunk-legs. Orbits and antennulary fosse very
imperfect (hardly more perfect than in Homola). Eye-stalks long,
glender, tapering: eyes small. Antennules well developed, trans-
versely folded on the inflated basal joint, which is free and exposed from
its origin. Antennal peduncles arising below the orbit, and external
to, and in the same plane with, the antennules: the flagella long.
Buceal opening much wider in front than behind, nob nearly covered
by the short slender external maxillipeds: efferent branchial channels
produced and patulous: epistome linear: the carpopodite of the exter-
nal maxillipeds articulates with the apex of the narrow meropodite.
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Chelipeds unequal in the male, sub-equal in the female: second, third,
and dourth pairs of trunk-legs long and slonder (the third pair the ©
longest), with long sabre-shaped dactyli. Fifth paisof trunkzlegs re-
duced to feathe?-lz'ke rudinents, arising close together, high up, almost on
the back. Genital ducts of the male opening at a distinet tubiercle on
thesbase of the fifth pair of legs, the tubercle being embedded in a
notch in the posterior border of the stérnum.

90. Archasoplaz notopus, n. sp., PL IX,, figs. 3 3a, 3b.

Carapace extremely flat and depressed, transversely oval, with the
anterior and antero-lateral margins broadly excised ; ifs surface punc-
tate beneath a shaggy reddish fur.

The front proper is extremely parrow—abont one-fonrteenth the
greatest breadth of the carapace—and is deflexed with the tip free
and horizontal, the tip also being slightly expanded and bilobed just
as in Macrophthalmus.

The anterior border of the carapace, which is half the greatest
width of the carapace, is concave on either side of the front, each con-
cavity being interrapted near the middle by a small projection: the
antero-lateral horders are very short, are broadly excised or concave,
and are rather acately produced at their junction with the anterior
margin: the postero-lateral borders, which consfitute fonr-fifths or more
of the lateral extent of the carapace, ave convex, and form a small lateral
gpine at their much-advanced junction with the antero-lateral borders:
the posterior border is raised and gently convex. The inflated branchial
regions are fairly well delimited from the gastro-cardiac regions.

Two remarkable almost straight sutures, unlike anything known to
ns, Cross the carapace from side to side: the anteriorat the level of the
junction of the antero-lateral with the postero-lateral horders, the
posterior ab the middle of the cardiac region. These sutures are remark-
ably distinct, equally from the exterior and from the intevior of the
carapace : their exact relations will be described presently.

The branchiostegal and pterygostomian regions form nearly a right
angle with the dorsal surface of the carapace, and the pterygostomian
vegion has a wide obligue fold or groove leading to the afferent branchial
orifice. The sternum is widely pentagoual.

The orbits are remarkably incomplete, their inferior border being
formed only by a large acute lamelliform spine and hy the basal joint
of the antennule.

The eye-stalks ave long (their length being contained 6 or7 times
in the greatest breadth of the carapace), slender, tapering, and slightly
bent : the eyes are small and hiemispherical,

J. 1. 24
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The anfennules have the basal joint hugely inflated, globular, quite
free and exposed from its origin, and freely mobile: the secon& and
third joints, whigh are long and slender, fold transversely on the base of
the first. g

The antennz arise just below the infra-orbital spine, and ontside
and in the same line with, the antennules : their flagellum is half sthe
length of the carapace.

T'he buceal cavity is considerably wider in front than behind: the
external maxillipeds are so small and slender as to leave completely
exposed the mandibles, the wide endostome, and a part of the wide
and produced efferent branchial channels.

The epistome is linear. The fourth joint of the external maxilli-
peds arises from the apex of thesmall oval third joint.

All the trunk legs are thickly fringed with a shaggy reddish
hair.

The chelipeds are subeqnal in the female, but are unsymmetrical
in the male : their length, half of which is formed by the hand, slightly
exceeds the breadth of the carapace: both hands in the female, and
the smaller hand in the male, are elongate compressed and sharp-edged ;
and have the fingers curved compressed acufe, slightly excavated on
the inside, and indistinctly dertate along the opposed edges: the larger
hand of the male has the palm inflated.

Of the 2nd—4th trunk legs the 3rvd pair is the longest, measnripg
rather more than twice the greatest breadth of the carapace: all are
slender compressed and quite smooth, and all end in long sharp sabre-
shaped dactyli.

The 5th pair of trunk legs is quite unique in form and disposition :
they arise quite close to the middle line of the body and high up, almost
on the hack ; they ave short, being considerably less than the breadth of
the earapace in length, and arve very slender and flexible; and they ave
so thickly fringed with shaggy hairs as to appear like feathers.

The abdomen in the male consists of 5 separate pieces—the 3rd-5th
segments being coalescent: its breadth opposite the penultimate pair
of trunk-legs is about one-third that of the sternum at the same point.
In the female the abdomen consists of 7 separate segments, and its
breadth opposite the penultimate pair of trunk-legs is half that of
the sternum at the same level. The genital openings in the female have
the usnal position on the sternum: in the male they are placed at the
summit of a prominent tubercle situated at the antero-internal angle
of the basal joint of the 5th pair of legs, the tabercle being embedded
in & notch in the posterior border of the sternum,

The figure represents a life-size male, so that we do not give a

B e —
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table of measurements. Colours, chestnut-brown, carapace lighter:
eggs scarlet.

Bay of Bengal, at almost all stations off the Coromandel Cons(: from _
14° southwards, between 100 and 250 fms.

The sutures on the carapace of Archaeoplax notopus—
® The anterior of the two sutures above-mentioned crosses the cara=
pace from side to side at the level of the junction of the antero-lateral
and postero-lateral borders. TIn front of it the carapace is declivouns.

~ Upon the sides of the carapace this suture is confinued downwards and

forwards to meet the epimeral suture—here somewhat creased and
indefinite—in which it is lost. »

The posterior of the two sutures crosses the carapace from side to
side, parallel with the first, passing through the middle of the cardiac
region. It is lost in a dimple high up on the branchiostegal region.

What these sutures mean we hardly venture to snrmise. They are
far too conspicuous—being as plainly visible on the interior of the
carapace as they are on the exterior—to be mere adventitions mnrkings.
If, as is possible, they indicate lines of fusion of segmesnts, then they
do not support the classical explanation of the formation of the entire
Bmcln)m'\n carapace out of the antennary and mandibular segments,
since the epimeral suture is also present, as well as a double posterior
border.

Family Ocypodidae.
Pyoepuericus, Wood-Mason.

91. Psopheticus stridulans, Wood-Mason.

Wood-Mason, Illustrations of the Zoology of H. M. I. AL 8. ‘Invesfigator,’
Crustaces, part i. pl. v. fig. 1., and Alcock, Annals and Magazine of Natural Iistory
Ser. 6, Vol. xiii.,, May, 1894, p, 402,

Gulf of Manar, Station 151 ; 142-400 fms.
Tribe OCYCLOMETOPA.
Family Cancridae.
Necroraxorr, Wood-Mason.
02, Nectopanope longipes, Wood-Mason.
“Wood-Mason, Ann. Mag. Nat. Wist., March, 1802, p. 262.
Laccadive Sea, Station 177; 636 fms.
Xaxtaopes, Dana.
093. Xanthodes microps, n. Sp.
Very closely allied to Xanthodes packqdadﬂus, A. Milne-Edwards
(Nouy. Archiv. du Mus., 1873, p. 201, pl. vi., fig. 4), from which it ap-
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pears to differ only (1)< in having the branchial regions more inflated,
leading to a pushing forward of the hepatic regions and a shorténing
and straightening out of the antero-lateral border of the carapace; (2)
in the very much smaller eyes; and (3) in the grentcl mequnhty of
the chel® in the male.

Colours in life, chestnut-brown with black fingers; cornem hardly
darker than the rest of body.

Length of carapace, 11-12 millim. Breadth of cavapace, 17 millim.
Length of large cheliped, 26 millim. -

Bay of Bengal, Station 159 ; 112 fms. : Station 170; 107 fms.: and
Station 172 ; 200-350 fms.

Family Portunide.
Goxrosoxa, A. Milne Edwards.
04, (oniosoma hoplites, W.-M. MS. (name only).

Belongs fo Milne-Edwards’ second section of the genus (Archiv. du
Mus., tom. X., p. 385), in which it comes nearest to G. affine, Dana
(U. 8. Expl. Expd., Crustacea, Vol. I, p. 286, pl. xvii, fig. 12; and
De Man, J. L. 8 Zool. Vol. XXII., 1888, p. 80, pl. v, fig. 2).

Differs from G. affine, as identified by De Man, in the following
particulars: (1) The carapace is much wider, being in both sexes
nearly twice as broad (measnved from tip to tip of last antero-lateral
spine) as long; (2) owing to the remarkable inflation of the branchial
regions the transverse granular line that proceeds from the last antero-
lateral spine is strongly convex anteriorly, rather than transverse, and
is not continued across the gastric region; (3) the frontal teeth are
broad and very blunt, and fall into three groups, a middle group of four
geparated by widish notches from a pair on either side; (4) the
first five teeth of the antero-lateral margin are sharply multi-serrate
but the sixth tooth is a true spine, and in the male is three times as
prominent laterally as any of the others; (5) the inner lobe of the
lower margin of the orbit is broader and even more prominent; (6) the
upper and outer surfaces of the band have only four spines—two along
the inner margin, and two along the outer.

The largest male measures as follows :—

Length of carapace 23 millim., breadth 43 millim, Length of
cheliped 51 millim,
Colonrs in life, light salmon-pink, clonded on carapace.
At most stations along the Madras Coast at and near 100 fms.

P
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Tribe OXYRHYNCHA:
Family Inachidz.
Axavatiia, S. T. Smith.

95. ‘Anamathia beauchampi, n. sp.

Very closely resembles A. tanneri, 8. I. Smith [P. U. S. N. M.
Vol. vi. 1883, p. 4; and * Albatross’ Crustacea in Rep. Comm. Fish for
1885 (1886), pl. i., fig 4] from the description and figure of which it
differs only in the following points:—(1) The carapace and appendages
are thickly covered with stout clavate hairs, beneath which on the
carapace is o dense felty pubescence; (2) the rostral horns (in the
female) are not quite o long, being less than half the length of the rest
of the carapace; (3) the great epibranchial spinesare more erect; (4)
the pree-ocular spines are smaller, being much smaller than the post-or-
bital processes; (5) the oyes are smaller, and the cornea is almost devoid
of pigment.

An egg-laden female from Bay of Bengal, Station 163; 210 fms.

Extreme leugth of carapace 21 millim., extreme breadth 14 millim.

Order ISOPODA.
Family Bathynomide.
Barayyoyus, A. Milne-Edwards.

96. Bathynomus giganteus, A. Milne-Edwards.

A. Milne-Edwards, Comptes Rendus, 1879, tom. Ixxxviii,, pp. 21-23; A, Agassiz
“ Three Cruises of the Blake,” Vol IL., p. 49, fig. 2562 ; aud Wood-Mason and Alcock,
Ann. Mag. Nat Hist,, March 1891, p. 270.
Laccadive Sea, Station 145 ; 696 fms. :
It is interesting to note that this species was deliberately dredged
for as near as possible to the spot where it was first taken by the
Investigator ' in 1890, and with a successfal result.

e e e e e e, e e P et S S
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Natural History Notes from II. M. Indian Marine Survey Steamer * Ives-
hqa?or, Commander C. F. Oldham, R. N., commanding. Sevies IL,
No. 15. On some New and Rare Corals from the Deep Waters of
Indid. By A. Aucock, Superintendent of t’he Indian Museum.

©
[Received 1st September.)

The species hereyeferred to were dredged daring the last voyage

(1893-91) of the * Investigator.’

COELENTERATA NEMATOPHORA.
I. HYDROMEDUSE.

The only Hydromedusoid met with in the deep sea was a Conopora,
apparently identical with Conopora tenuis Moseley, dredged off the Mal-
dives in 719 fms. The base of the caenosteam is contorted to form a
tubular refuge for a polyclimtous worm.

This species is new to the Indian record.

IT. MADREPORARIA.

The following well-known deep sea forms were again dredged :—

1. Caryophyllia communis, (Seguenza), Moseley : from the Lacca-
dive Sea, 1,070 fms.

2. Plabellum japonicum, Moseley : from the Laccadive Sea, 636
fms. -
3. Bathyactis symmetrica, (Pourtalds): from off the Maldives, 719
fms,

In addition to these the four following species, three of which,
though very closely allied to species already known, appear to be now : —

4. Caryophyllia scillwomorpha, n. sp.

[Cp. Ceratocyathus seillze, Seguenza, Mem. Accad. Sci. Torin., (ii) XXIL, 186-&
p. 442, Tay, V., figs. 5, 5a—c,]

The present species resembles Cerafocyathus scillse, from the Terti-
aries of Messina, in every particular, except that the apex is not exactly
in tho middle line of the compressed face of the corallum, and that the
pali are only 15-16 instead of 20 in number. As we have only three
small specimens, two of which moreover are dead and eroded, we do not
know how far these differences are constant.

It may be mentioned, in this connexion, that two other contempo-
ravies of Caryophyllia (Ceratocyathus) ecille, namely €. communis, Seg.,
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and Flabellum laginiatum, Phil., ave both commnion in the depths of Tn-
diatt waters. ,
The present species was taken off Madras at 107 fathoms.

5. Rhkizotrochus craterijormis, Alcock.
© Alcock, J. A. 8. B., Vol. LXIL, Pt. 2,1893, p 2, Pl VIIL, figs. 1 & 2. -

Of this species, a living specimen of which was dredged last year in
573 fms., three large specime?\s were obtained this yesr off the Madias
Coast in 33 fms.

In all three specimens the living coral has arisen apparently by
budding from the centre of the calicular fossa of its parent, killing the
parent, and completely filling and impacting its dead corallum.

6. Flabellum pan'-p.avoninum, n. 8p.
This species is very like I pavonium, Less., and F. distinctum E. & H.

From the former, which it most closely resembles, it differs only in
the following particulars :—(1) the compressed sides of the corallum
arve markedly concave, owing to an eversion of the rim of the calicle that
brings the 1elation of the axes to about 100 : 125 ; (2) the calicular fossa
is consequently much wider and more open: (3) the septa are extremely
thin, and show harvdly any crenunlation of the free edge.

Colours, pale madder, the septa gradually paling to white.

Height of corallam, 39 millim, Major axis of calicular orifice
375 millim,, minor axis 30:5 millim.

IFrom the Laceadive Sea, 636 fms.

Y Slephmwtrocia us oldkami, n. sp.

Very near to S. mifens (Ann. Mag. Nat. Hist,, Jan. 1891, p. 7),
being of the same bowl-shaped form intermediate between the platter-
shaped and cup-shaped extremes of the species figured in the ¢ Chal-
lenger " Report.

The epithecate base is very gently convex, and culminatesin a
sear of attachment: the side-wall arvises vertically, afterwards curving
slightly outwards.

On the base only the primary and secondary coste are conspicuons,
being also coarsely spinate, while the coste of the next two cycles are
indistinctly represented by raised rows of granules: on the side-wall,
althongh the primary and secondary coste are still as prominent as
before, they are much more distantly spinate, and, like the now very
prominent tertiary and quaternary coste, are coarsely and closely

gruuulm'.
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There are six systéms of septa, with four complete cycles and an
mcomple}e fifth. Those of the first two cycles are co-equal : they*are
reoarsely grannlary and they unife in the centre of the-calicular fossa
to form a loose columella of 3 or 4 slightly twisted leaves: just before
their union each septum rises to form a low pt}fns. The tertiary septa
unite with the secondaries usumally at the level of these pali. The
septa of the other cycles are low crenulate ridges, which, however,

descend deeply into the calice. .
Diameter of calicular orifice 1 inch.
Laccadive Sea, 636 fms. ’

We name this species after our filend and colleague Commander
C. F, Oldham, R. N.

Natural Hislory Notes from H. M. Indian Marine Survey Steamer * Inves-
tigator” Commander CO. F. Oldham, R.N., commanding.—Series
I1., No. 16. On the Echmouiea collected during the Season 1893-94,
By A. R. S. Aspersos, B.A, M.B., Surgeon-Naturalist to the

Survey. ) .

[Received 10th September.]
Order CIDAROIDA.
Family Cidaridae.

Pryrracantaus, Brandt.

1. Phyllacanthus annulifera, Lamarck.
A, Agassiz, Revision of the Echini. pp. 387, 388 ; pl. Ie. £, 21-26a,

Coromandel conast; 7 fms. ; sandy bottom.
Dorocinarts, A, Ag,

2. Dorocidaris tiara, n. sp.

The test of this species varies a good deal in shape according to
age. In the smaller specimens it is depressed both actinally and
abactinally ; but in larger examples, while the actinal surface remains
flattened, the abactinal becomes high and somewhat conical but with
the apex troncated. The ambital outline is pentagonal with rounded
angles,

The apical system is of moderate size—about 3 the diameter of
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the test—and pentagonal; the basal and radial plates together form a
flatiened, slightly sunken area, within whick the periproctal area arises
as a gently rounded eminence,

The basal plates are large and trmngnlar with muuded apex, and
the sides, where in contact with the radial plates, gently concave; the
nmdreporic slightly exceeds the other plates in size; they are prevented
from contact with each other by the periproctal plates which intrude
cither broad or very narrow processes between each pair of basal plates.
The genital pores are large, circular, situated in the outer third of the
plates, and partly occluded by a delfeate membrane. The basal plates—
except at the edges, which rre smooth—are sparsely covered by large
granules which tend to arrange themselves in two gronps; one forms
a couple of concentric circles round the genital pore—the inner circle
consisting of smaller granules than the outer; the other group is con-
fined to the base of the plates and is included within a curved line of
granules which stretches from end to end of the abactinal side of the
plates. The madreporite is covered in its whole extent by granules
slightly smaller than those on the other plates.

The ocunlar plates are broadly heart-shaped, are covered, except at
the edges, with large granules, and have the transverse slit-like ocular
pore situated at a short distance from their actinal margin.

The periproctal plates form a pentagon with somewhat prolonged
angles, which, passing between the basal plates, come into contact with
the radial plates; the plates of the outer row are large, polyhedral,
9-11 in number, and have a central patch of large granules; the inner
rows are similar to the outer but smaller.

The ambulacra are broad, almost straight and fransversely flat;
occasionally they form prominent elevations where they meet the apical
system. The poriferons is very slightly narrower than the interpori-
ferous zone, below the level of which and of the interambulacra it is
a little sunken; no groove connects the pores of a pair together, and
only an exceedingly small ridge separates adjacent pairs of pores;
the pores are large and oval. The interporiferons area is ornamented
with four rows of granules, the marginal being much larger than the
mner rows.” In addition to these rows a few scattered minute granules
are also present. A narrow space on each side of the central suture
is bare.

The interambulacral area is abount 2% times the breadth of the am-
bulacral ; the plates are few in number, 7-8, longitadinally elongated
abactinally, transversely elongated actinally, and at the ambitus are
about as long as wide; they-arve clearly defined from one another by
slightly suuken, bare longitudinal and transverse sutures; from o short

Jon, 25
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distance above the ambitas fo the peristome each is ornamented with a
small, glassy, perforate mamelon, mounted on a wide but low, conical,
nlain boss surrounded by a slizhtly sunken scrobicule. The first and
second interambulacral plates from the apical system bear longitudi-
nally elongated bosses with very minute imperfect mamelons; the first
plates never and the second very seldom bear primary spines. When
the test is looked at from above only two or three perfect mamelons are
seen at the ambitps of' euch interambulacxam. Near the ambitus the
serobicnles form civeles, but actinally, as they approach the peristome,
they diminish rapidly in size, and, like the bosses, become more and
more transversely elongated. Surrounding the scrobicule is a row of
secondarvy tubercles many of which resemble the primary tubercles in
shructure. Beyond this row the plates are covered with a few large
tubercles and miliaries. The abactinal plates are much barer of gran-
ules than those situated at the ambitus or actinally. ©

The peristome is civenlar; the membrane is flush with the test,
flat, and covered with imbricate scales each bearing a row of granules
on the summits of which short flattened spines arve seated. Bucecal
opening pentagonal,

The primary spines, at the ambitus, are abont 1§ times the diame-
tor of the test in length, thin, gently tapering from base to apex, and
eizht-ribbed ; the ribs ave"plain elevations and non-granular. The spines
ave solid but o brittle, espevially in the larger specimens, that very few,
if any, intact spines ave found on any one test. The colour of these spines
is a pale pink, most marked at the base, and towards the extremity
changes into a pale olive green. Actinally the primary spines are short,
flat and white.

The secondary spines, which are scated on the row of tubercles
surronnding the primaries, and on the outer row of granules of the
interporiferons nreas, ave olive green with a darker, longitndinal, cen-
tral band. '

The colonr of the test is chestnnt brown, with a green shade
abactinally, which green color is very marked in the apical system.

Dinmeter of Diameter of Diameter of Diameter of Lenghthof No of

Dinmeter, Helght, actingl syst, abuct. syst.  ambulucra, interam- spines, coranal
bulacra. plates.
26 19-25 105 12 -+ 1175 38 6
31 24 12 13 475 13 42 7
35 30 14 1525 6 155 = 7
42 333 1475 17 7 185 — 8

Numerous specimens from 142-400 fms, off Colombo; bottom,
brown mud,
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3. Dorocidaris alcoc?:'i,. n. sp.
The test is cirenlar in ontline at ambitus, but greatly flattcned hoth
actinally and abactinally. The apicil system is large; basal plates
wide, pentagonal, and in contact with each other, completely exclude
the radial from meeting any periproctal plates. The genital pores,
gituated in the outer part of the basal plates, are surrounded by a row
of granules and are generally very large. The medreporie plate is not
. markedly larger than the others. The radial plates are semilunar in
élmpe, about } the size of the basal plates, and have their outer margins
bevelled, from above downwards and.outwards. The small ocular
pores are sitnated in these bevelled portions, into which the apical am-
bulacral plates also slightly project. The anal plates form a pentagon ;
those of the outer row are much larger than the inner ones and vary
much in shape; usually they ave 8 in number. The anus is Small, cen-
tral and surrounded by a ring of small plates. All the plates of the
apical system ave very coarsely grauular except at their margins which
are smooth. Each gramule carries a small flattened spine.

The ambalacra are slightly sinnous; the poriferouns area is sunken
and equals the interporiferous in width. The pores are close together,
and those of each pair are connected by a slight groove. On each margin
of the interporiferous area is a row of large granunles; within these two
marginal rows are two other slightly irregular rows of smaller granules.
A narrow space down the middle of the interporiferous area is bave.

The plates of the interambulacral areas ave roughly pentagonal in
outline, few in number (5-6), and each carrvies a small perforate mame-
lon mounted on a small conical plain boss; the scrobicules are large,
sunken, circular and surrounded by a vow of large granules. The re-
mainder of the plate beyond this row is covered with granules similar
to those on the plates of the apical system. The median interambula-
cral sutore is zig-zagged, sunken and barve.

The peristomial area is large, slightly sunken and sub-pentagonal.
The peristomial membrane is covered with imbricate, granular plates
beaving small spines.

The primary ambital gpines arve few in number, very long—more
than 2} times the diameter of the test—gradually tapering from the
slightly constricted neck to the tip, and are covered with denticles, with
their points distally directed, arranged in about 12 longitudinal ridges,
one of which frequently projects, buttress-like, in the proximal third of
the spine. The primary spines avising from the primary actinal tubercle
are short, flattened, and project inwards so as to cover the actinal

membraue. -
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Surrounding each primaty spine, and reaching as far as its milled
ring, is a row of flat secondary spines. =
Colour; of test, secondary and smaller spines, madder purple; of
primary spines light-pink, most marked in proximal half.
Diameter. fHeight. I.)i:‘l;l:}er of Diametdr of Diameter of Dix':'n:etcr of Lengthof  No.of

syst, abaet, syst.  ambulnera, Sinteram. spines, eoronal

bulacra. platés,
26 1675 95 136 * 4 12 56 b
2575 1675 9.’ 12:75 4 - 12 68 6

Station 177: Laccadive Sea; 636 fms.; bottom temp. 44:2°F.;
bottom green mud.

Order DTADEMATOIDA.
Family Echinothuridae.
Proruosoma, Wy. Thom,

4. Phormosoma bursarium, A. Agassiz.

* Challenger’ Echinoidea, pp. 99-101, pl. xb.

Station 176: Laccadive Sea; 1070 fms.; bottom temp. 37°5 F.;
bottom green mud.

Station 177: Laccadive Sea; 636 fms.; bottom temp. 442 I ;
bottom green mnd.

5. Phormosoma luculentum, A. Agassiz.
‘Challenger’ Echinoidea, pp. 87-09, pls. ix,, x, x8., figs. 8-7,
Station 145: Laccadive Sea; 696 fms. ; bottom green mad.

Family Diadematidae.
AstROPYGA, Gray,
6. Astropyga radiata, Leske,
A, Agassiz, Revision of the Echini, pp. 420-122 ; pl. xxiv,, fig. 40.

One large specimen was trawled in 28 fms. off the east coast of
Ceylon, Lat. 851" N'; Long. 81°11° E. on a bottom of sand, shells and
stones.

Family Temnopleuridae.
TEMNOPLEURUS, Agass.
7. Temnopleurus toreumaticns, Klein,
A. Agassiz, Revision of the Echini, pp. 463, 464, pl. viiia., figs. 4-5.
Of this common species numerous specimens were taken off the
Coromnandel coast, and at the entrapce to Palk Straits in from 5-20 fms.
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Savumacs, Agass.

8. Salmacis dusswmieri, Agassiz. ’

A. Agassiz, Revision of the Echini, p. 473 pl. viiib,, figs. 7-5.

One small specimen was dredged pff the Coromandel ceast in 20
fms.

Ly
9. Salmacis sulcata, Agassiz.

A. Agasgiz, Revision of the Echini, p. 476; pl. viiib,, fig. 3; pl. vi, fig. 6.

Numerons large specimens were dredged off the Coromandel coast
in 5-7 fms., on a sandy bottom.

Family Echinometridae.
EcrinoMETRA, Rondel.

10. FBchinometra lucunter, Leske.
A, Agassiz, Revision of the Echini, pp. 431-432; pl. ivb,, fig. 4; pl. vi,, fig. 12;
pl. xxxvi, fig. 1.
This was found in large numbers among the rocks on the shores of
Trincomallie Harbour.

SroMopNEUSTES, Agass.
11. Stomopneustes variolaris, Lamarck.
A. Agassiz, Revigion of the Echini, pp. 437-488; pl ivh,, figs. 1-3, &o.

* Several specimens of this species were collected on the southern
Laceadive Islands, on the reefs of which it is very frequently met with,
inhabiting clefts in the coral rock.

EcmiNosTREPHUS, A, Ag.
12. EBchinostrephus molare, A Agassiz.
A. Agassiz, Revision of the Echini, pp. 457, 458; pl. va,, figs, 10-12; pl. vi., fig, 20,

One specimen was dredged in the lagoon of the northern Maldive
atoll in 20-30 fms.

Order CLYPEASTROIDA.
Family Fibularidae.
Fipvrania, Lamk.

13. Fibularia ovelum, Lamarck.
A. Agassiz, Revision of the Eehini, pp. 807-509; pl. xiiie.,, figs. 1-3.
Several small specimens were dredged inside the lagoon of the
northern Maldive atoll in from 20-30 fms, The largest measured in
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longitudinal diameter 5 mm.; in transverse diameter 4 wm.; and in
height 39 mm, '
2 14, Fibularia volva, Agassiz.
A, Agassiz, Revision of the Echini, p. 509.
A single small specimen, 6 mm. in greatest diameter, was trawled
off the Coromandel coast in 23 fms., on a sandy bottom. .

Family Clypeastridae.
CrypEAsTER, Lamk.

15. Olypeaster humilis, Leske.
A. Agassiz, Revision of the Echini, pp. 510, 511; pl. xia,, figs. 1-8.

Very numerous specimens were obtained off the Coromandel,
Malabar, and Ceylon coasts in from 1040 fms. 2

Family Laganidae.
Lacaxoy, Klein.

16. Laganum depressum, Lesson.
A. Agassiz, Revision of the Echini, pp. 518, 519; pl. xiiif,, figs, 6=8; pl. xxxiii.,
figs. 8, 4.
Two small immature specimens were dredged inside the lagoon of
the northern Maldive atoll in 20-30 fms.

Family Scutellidae.
Ecorixopiscos, Breyn.
17. Echinodiscus biforis, A, Agassiz.
A. Agassiz, Revision of the Echini, pp. 532, 538 ; pl, xiii®., figs. 5, 6; pl. xxxvii,
figs, 4-6.
Two specimens—one large, the other small—were dredged off the
Coromandel coast in 7 fms., on a sandy bottom.

Order SPATANGOIDA.
Family Echinoneidae.
Ecuixoxevs, Van Phels.

18.. Echinoneus cyclostomus, Leske.
A. Agassiz, Revision of the Echini, p. 550; pl. xiv., figs. 6-8; pl. xiva.
On Aukutta (Laccadives) Reef three dead tests of this species
were collected ; no living specimens were found.

Family Spatangidae.
ScrizasTeR, Agass.

19. Schizaster gibberulus, Agassiz.
A, Agassiz, Revieion of the Echini, p. 612.
A single specimen was trawled off the Coromandel coast in 20 fms.

-
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MEeTaLis, Gray. .

‘ 90. Metalia sternalis, Lamarck. P

A. Agassiz, Revision of the Echini, pp. $00-603; pl. xxi®s figa, 4, 5; pl. xxi®, .
figs, 5-9; pl. xxxii., figs. 11, 12; pl. xxxvii., fig. 20.
One specimen was trawled off the Coromandel coast in 20 fms.
.

Brissopsis," Agass.
21. Britsopsis lusonica, Gray. .

A. Agassiz, Revision of the Echini, pp. 693, 594; Gray, Cat. of the Recent
Echinida of the Br. Mus., p. 49 ; pl, iv., figs. 5, 6 A.

Very numerous specimens. were trawled off the Coromandel coast
in 20 and 33 fms.

22. Brissopsis Oldhami, Alcock.
A, Alcock, J. A. S. B, vol. Ixii., pt. 2, 1893; pp. 6, 7; pl. viii, figs. 7, B.
Tywo perfect and several imperfect specimens of this large and very

fragile' Echinoid were trawled off Trincomallie in 609 fms.; botlom
brown mud ; bottom temp. 44° F. "

23. MageTiz, Gray.

Maretia planulata, Gray.
A. Agassiz, Revision of the Echini, pp. 570-572; pl. xixb,, figs. 7-12, &c.

Several specimens were dredged in the lagoon of the northern
Maldive atoll in 20-30 fms.

24, DMaretia alta, A. Agassiz.

A. Agassiz, Revision of the Echini, p.669; *Challenger’ Echinoidea, p. 172
pl. xxxvii, figs. 1-4,

Many specimens agreeing with the published description in all
particulars, except colour, were trawled off the Coromandel coast in
from 7-23 fms. When taken from the water they are yellow with a
faint purplish tinge; but when handled the purple colour becomes more
marked and the fingers of the captor are stained light purple. The .
parple colonr is quickly developed by immersion in spirit.

The length of the largest specimen was 37 mm.

Lovexnia, Des.
25. Lovenia elongata, Gray.
A Agussiz, Revision of the Echini, pp. 675-577; pl. xix¢, figs. 1-4.
Very many specimens were captured in the Ii ;oon of the northern

Maldive atoll, 20-30 fms. ; off the Coromandel coast, 20 fms; and ag
the entrance to Palk Straits, 7 fms. .

e s e it
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1. IxTRODUCTION.

Some explanation is due from us for having undertaken, amid much
other work, to name the large collection of shore and shallow-water
crabs recently made on board the ¢ Investigator.’

In the first place the collection, thongh large, is but a small part of
the entire collection of Brachywra made during many surveying seasons;
and it may, therefore; be thonght that we should have waited until the
whole collection conld be taken in hand.

In the second place, it might be doubted whether our opportunities
of actually comparing our specimens with types, or with aunthentically
determined specimens of type valae, have been sufficient.

To the first objection, we can only reply that our time for joint
work is too limited, and too liable to indefinite interruption, to permit
a larger undertaking.

- The second objection is & serions one; for everyone knows how,
b even with the most complete literature and illustrations at hand, the

markable errors in identification are possible.
J. . 26

most re
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Althongh, thanks to the late Professor Wood-Mason, who for many

years aimed at perfecting it, the literature at our call has been as com-

«plete as could be desired, yet we have been by no means entirely
dependent nupon figures and print.

We have had for comparison, in the first place, Dr. J. Anderson’s
Mergui collection, named by Dr. deMan ; in the second place, a consider-
able number of anthentically named specimens acquired by Professor
Wood-Mason from Enropean collections, sby exchange ; and, thirdly,
the specimens named by Professor Wood-Mason himself, which speci- *
mens may have been—though we can speak with no certainty on this
point—compared by him when in Europe.

Of a total number of 119 species collected, only 6 are described
with some confidence as new to science, namely:—

1. Achasus hyalinus.

2. Inachoides dolichorhynchus.
3. Adreania quinguespinosa.

4. Leucosilia granulosa.

6. " Dorrippe polita.

6. Cymopolia serripes.

Of the before-known species of our collection 28 do not appear to
be mentioned in any of the large collections of Indian Crustacea de-
scribed by previous authors, and may therefore be regarded as new to
the Indian fanna. These species are :—

Hyastenus gracilivostris, Miers.
Hyastenus tenuicornis, Pocock.
Cryptopodia spatulifrons, Miers.
Lophozozymus nitidus, Dana.
Chlorodius leevissimus, Dana.
Chlorodopsis areolatus, Edw.

Cymo quadrilobatus, Miers.
Pilumnus cursor, A. M.-Edw.
Eriphia scabricula, Dana,

10. Carupa tenuipes, Dana.

11. ZLupocyclus orientalis, Miers,

12. Lupocyclus votundatus, Ad. and Wh.
13. Grapsus erinipes, Dana.

14. Plagusia clavimana, Desm,

15. Sesarma obesa, Dana.

16. Typhlocarcinus nudus, Stimps.

17. Typhlocarcinus villusus, Stimps.

18. Oryptosoma granulosuwm, deHaan.
19, Zeucosia hwmatosticta, Ad, and Wh.

©COND ;0 -
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20.
? 21.
22.

23.

- 24.
25.
26,
27,
28,

Shore and Shallow-water Brachyurt. 199

Leucosia obtusifrons, deHaan.

Arcania leevimana, Bell.-

Arcania novem-spinosa, Ad. and Wh.,, var. aspera, .
Miers.

Pilyazia erosa, A. M.-Edw.

Myra darnleyensis, Hasw.

Myra elegans, Béll.

Nursilia-dentata, Bell.

Iphiculus spongiosus, Ad, and Wh.

Cryptodromia conchifera, Hasw.

2. LasT OF KENOWN SPECIES.

In the following list we have given references only to such species
as are rare or new to the Indian fauna, and only such references as we
have ourselves verified as aiding the discrimination of the species.

o S

NS

OXYRHYNCHA.
Oncinopus neptunus, Adams and White, North Mal-
dive atoll, 20 fathoms.
Doclea ovis, Herbst, off Madras coast.
Doclea muricata, Herbst, Palk straits,
Tgeria indica, Leach, off Madras coast, 20 fathoms.
Chlorinoides aculeatus, Edw., off Madras coast.
Hyastenus aries, Latr., off Madras coast.
Hyastenus ?gracilirostris, Miers, off Madras coast.

Described from Fiji, Ann. Mag. Nat. Hist., Vol. 1V., 1879, p. 12.

8,

Hyastenus_tenuicornis, Pocock off Caylon, 30 fat-
homs.

Described from the China Sea, Ann. Mag. Nat. Hist., Vol. V.,

1890, p. 76.
9.

10.

11.
12,

13.
14,

15.

Schizophrys spiniger, Adams and White, off Madras
coast,

Micippe philyra, Herbst, North Maldive atol]

Macrocoeloma sp., off Colombo, 26% fathoms.

Lambrus calappoides, Adams and White, off Colom-
bo, 264 fathoms.

Lambrus carinatus, Edw., off Madras coast.

Lambrus contrarius, Herbst, off Colombo, 26} fath-
oms.

Lambrus deflexifrons, Miers, off Ceylon.

Deseribed from Ceylon, Ann. Mag. Nat. Hist., Vol IV., 1879,

p. 21, pl. V. fig. 5
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16. Lambrus echinatus, Herbst, Palk Straits.
17. Lambrus longimanus, Leach, off Madras coast.
18. Lambrus turriger, Adams and White, off Madras
coast.
' 19. Oryptopodia fornicata, Faby., Palk Straits. :
20. Cryptopodia spatulifrons, Miers, var. levinmaoa,
Miers, Palk Straits.
Described from Australia and Borneo, Ann., Mag. Nat. Hist., Vol.
1V., 1879, pp. 26 and 27, pl. V., fig. 10.

3 CYCLOMETO®A.

21. Carpilius conveaus, Forsk., Laccadives.

22. Carpilius maculatus, L., Palk Straits.

23. Lophozozymus nitidus, Dana, Palk Straits.
Dana, U, 8. Expl. Exp., Pt. I, p. 166, pl. VIIL, fig. 4a, b.

24. Actea granulata, Aund., Palk Straits.

25. Actza tomentosa, Edw., Palk Straits.

26. Xantho punctatus, Edw., Palk Straits.

27. Xanthodes notatus, Dana, Palk Straits.

28. Xanthodes lamarckii, Edw., off Madras coast.

29. Zozymus aeneus, L., Lonccadives.

30. Daire perlata, Herbst., Laccadives.

3L,  Chlorodius lacvissimus, Dana. Palk Straits.
Dana, U. 8. Expl. Exp., Pt. I, p. 215, pl. XII,, figs. 4 a—g.

32. Leptodius cavipes, Dana, Palk Straits.
33, Leptodius exaratus, Kdw., Palk Straits.
34. Leptodius sanguineus, Edw.. Palk Straits.
35. Chlorodopsis areolatus, Edw. nec Ad. and Wh., Palk
Straits.
For latest synonomy, see Miers, Zoology of H. M. S. ¢ Alert,” Crus-
tacea, p. 532,
36. Polycremmus octodes, Herbst, off Madras coast.
37. Etisus lsvimanus, Rand., Palk Straits. Laccadives.
38. Phymodius ungulatus, Edw., off Madras coast.
39. Cymo quadrilobatus, Miers, Palk Straits.
Zoology of H. M. S. ¢ Alert,’ p. 533.
We agree with Mr, Miers that this species is distinct from C.
andreossit,

40. Menippe rumphii, Fabr., Laccadives.
41, Actumnus setifer, DeHaan, Palk Straits.
42, Pilumnus andersoni, de Man, Palk Straits.
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Pilumnus ? cursor, A. M.-Edw,, Palk Straits.

‘Described in Nouvelles Archives da AMuseum, Vol. IX., 1873,
p. 244, pl. IX, ﬁg 4, from New Caledonia.

40.

a 46.

47.

48,
49.
50.

Pilumnus vespertilio, Fabr., Palk Stl nits.

Trapezia cymodoce, Herbst., Palk Straits.

Trapezia digitalis, Latr., Palk Straits.

Tetralia glaberrima, Herbst, N. Maldive atoll,
15-30 fathoms.

Quadrella coronata, Dana, off Ceylon, 28 fathoms.

Eriphia levimana, Latr., Laceadives.

Eriphia scabricula, Dana, Palk Siraits,

Dana, U. S. Expl. Exp., Crustacea, Part L, p. 247, pl. XIV., figs.
5a-b. For distribution see Miers, Zoology H. M. S. ‘Alert,’ pp. 535

and 572.
51.

52.
53.

61.
62.

63.

Achelous granulatus, Edw., off Colombo, 26}
fathoms.

Achelous whitei, A. M.-Edw., Palk Straits.

Neptunus hastatoides, Fabr., Palk Straits. DMadras
coast.

Neptunus sanguinolentus, Herbst. off Madras coast.

Neptunus tuberculosus, A. M.-Edw., Palk Straits.

Xiphoneotes longispinosus, Dana, N, Maldive atoll,
15-30 fathoms.

Thalamita admete, Herbst, Palk Straits.

Thalamita prymna, Herbst, Palk Straits.

Thalamita savignyi, A. M.-Edw., Maldives. Palk
Straits.

Gontosoma luciferum, Fabr., deMan, Madras coast.

Goniosoma truncatum, Fabr., deH., Palk Straits.

Goniosoma variegatum, Fabr,, var. callianassa,
Herbst, Palk Straits.

Carupa tenuipes, Dana, off Madras coast.

Dauna, U. 8. Expl. Exp. Crostacea. Pt. L, p. 279, pl. XVII, figs.
da—e; and A. Milne-Edwards, Archiv. du Maus., Vol, X., p. 386, and
Nouv. Archiv, du Mus., Vol. IX,, 1873, p. 171,

64,

Lupocyclus orientalis, Miers, off Madras coast, 33
fathoms,

Described from deep water, off Ki Tslands and Admiralty Islands,
¢ Challenger’ Brachyura, p. 186, pl. XVIL, fig. 1.

65.

Lupocyclus rotundatus, Adams and White, off
Madras coast.

Adams and White, Voyage of H. M. 8. ‘Samarang.’ Crustacea,
p- 47, pl. XIL, fig. 4 Borneo.
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Our single specimen only differs from the above in one unimport-
ant parficular, namely, that instead of five spines on the anterior vdge
.of the meropodite of the cheliped, as described by Adams and White,
loc. cit., and by deMan (Notes Leyden Museum, Vol. V., 1883, p. 153),
there are seven. A, Milne-Edwards, however (Avchiv. du Mus., Vol. X,,
1861, p. 388), says * environ cing épiues,” which would appear to ahaw
that the number is variable.

CATOMETOPA.
66. Cardisoma carnifex, Herbst, Pulicat, Madras coast.
62. Ocypoda ceratophthalma, Pall., Laccadives. Madras
coast.
68. Ocypoda cordimana, Latr., Trincomallee. Madras
coast.
69. Ocypoda macrocera, Kdw., Ceylon coast. Madras
coast.
70. Ocypoda platytarsis, Edw., Ceylon coast.
71,  Gelasimus annulipes, Laty., Pulicat, Madras coast.
72. Metopograpsus messor, Forsk., Palk Straits,
73. Grapsus crinipes, Dana, Liaccadives.
Dana, U. S. Expl. Exp., Crustacea, pt. i., p. 341,, pl. XXI.,, figs. 6
a.~d. &
74. Grapsus pictus, Latr., Laccadives. Ceylon.
75. Grapsus strigosus, Herbst, Trincomallee.
76. Plagusia clavimana, Desm., Madras caast. -
Milne-Edwards, Hist., Nat., Crust., tom. IL, p. 92, and Cuvier,
Régne Animal, Crustacés, pl. 23., fig. 3.
77. Plagusia depressa, Herbst, Madras coast.
78. Plagusia squamosa, Lam., Palk Straits.
79. Varuna litierata, Fabr., Madras coast.
80. Sesarma tetragona, Fabr., Pulicat.
8l. Sesarma quadrate, Fabr., Madras coast.
82. Sesarma 7 obesa, Dana, Minnikoy.
Dana, U. 8. Expl, Exp., Crustacea, pt. I, p. 356, pl. XXIL,
figs. 10a.-c. Str. of Balabac.
83. Carcinoplax sp. Madras coast.
84. Notonyx sp. Madras coast.
85. Typhlocarcinus nudus, Stimpson, Palk Straits.
Stimpson, Proc. Ac. Nat. Sci. Philad., 1858, p. 96, from Hong-kong.
86, Dyphlocarcinus villosus, Stimpson, Palk Straits.
Stimpson, Proe. Ac. Nat. Sci, Philad., 1838, p. 96, from Hong-kong :
Miers, Proc. Zool, Soc., 1879, p. 40, from Corean and Japanese Seas :
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Walker, Journ, Linn. Soe. Zool., Vol. XX, 1890, pl. IX., figs 6-8, from
Singapore.

OXYSTOMATA.
87. Calappa hepatica, L., Laccadives. Maldives. Ceylon.
o 88. Caluppa lophos, Herbst, off Madras coast,

89. Cryptosoma granulosum, deH., N. Maldive atoll.

deHaan, Fauna Japonice., Crustacea, p. 71, pl. XIX.,, fig. 3.

90. Mursia bieristimana, nob., Madras coast, 33 fathoms.

Vide Journ. Asiatic Soc. Bengal, pt. 2, 1894, p. 179,

The male differs from the female, (1) in its smaller size, (2) in
its narrower rostrum, and (3) in its more closely and sharply granular
integument. :

91. Matuta victriz, Fabr., off Madras coast.
92. Leucosia hamatosticta, Adams and White, off
Madras coast.

Adams and White, Voyage, H. M. 8. ‘Samarang,” Crustacea, p. 54,
pl. XIL, fig. 2. “ Bastern Seas.” Also Walker, J. L 8., Zool,, Vol. XX,
1590, p. 111, from Singapore : Miers, P. Z. 8., 1879, p. 40, from Corean
and Japanese Scas: Stimpson, Proc. Ac. Nat. Sci. Philad., 1858, p. 160,
from Japan.

93. Teucosia obtusifrons, deH., off Madras const.
‘deHaan, Fauna Japonica, Crustacea, p. 133, pl. XXXIIL, fig. 2.
94. Leucosia ornata, Miers, off Trincomallee, 28 fathoms.

Miers, Trans. Lin. Soc., Zool., (ii) Vol. L, p. 236, pl, XXXVIIL,
figs. 7-9, from Ceylon. Dr. deMan, however, J. L. 8., Zool., Vol. XXII.,
1888, p. 197, regards this species only as a variety of Z. urania, Herbst.

95. Leucosia rhomboidalis, deH., off Madras coast.

deHaan, Fauna Japonica, Crustacea, p. 134, pl. XXXIIL, fig. 5.
Already reported from Trincomallee, by F. Miiller, Verh. Naturf, Ges.
Basel, Band 8, 1890, p. 472,

96, ILeucosia wrania, Herbst, off Trincomallee, 28
fathoms,
97. Arcania levimana, Bell, Maldives.

Bell, Trans. Linn. Soc., Zool., Vol. XXI., 1855, p. 310, pl. XXXIV.,
fig. 10, from Philippines. Also A. Milne- Edwards, Nouv. Archiv. du
Mus., Vol. X., 1874, p. 48, pl. IIL, fig. 4, from New Caledonia.

98. Arcania novemspinosa, Adams and White, wvar,
aspera, Miers, off Madras coast.

Miers, Ann. Mag. Nat. Hist., Vol. V., 1880, p. 317. “Malaysia.”

99. Iaa cylindrus, Fabr. Palk Straits, Off Madras coast,.
100.  Phlyzia erosa, A, M.-Edw., Maldive atoll.
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A. Milne-Edwards, Nouv. Archiv. du Mus., Vol. X, 1874, p. 47,
pl. I1L, fig. 2, from New Czledonia. ' ¢
'~ Also Miers, P. Z. S., 1884, p. 13, from Manritius, and from Fiji:
and Haswell, Cat. Australian Cruastacea, p. 125.
101, Myra australis, Haswell, off Madras coast.
102, Myra darnleyensis, Haswell, Maldives. Off Madras
coast.
Haswell, Prce. Linn. Soe, N. 8. Wales, Vol. IV, 1879, p. 52, pl. V.,
fig. 4. Australia.
103. Myra elegans, Bell, (zﬂ' Madras coast.
Bell, Trans. Lin. Soc., Zool., Vol. XXT., 1855, p. 297, pl. XXXII.,
fig. 4. *“In mari orientali.” _
104. Myra fugaz, Fabr., off Madras coast.
105. Pseudophilyra melita, deMan, off Madras coast.
The granulation of the hand and upper surface of the carapace
appears to be a secondary sexual character confined to males of large
size,
106. Nursea plicata, Herbst, off Madras coast.
107. Nursilia dentata, Bell, Maldives. Off Madras const.
Bell, Trans. Lin. Soc, Zool.,, Vol. XXI., 1855, p. 309, pl. XXXIV.,
fig. 6. “ In oceano Indico.” Also Stimpson, Proe. Ae, Nat. Sci. Philad.,
1858, p. 161, from E. Pacific Ocean: Haswell, Proc. Linn. Soe, N. S.
Wales, Vol. IV, 1879, pp. 56 and 104, from Australian Region: Miers
Zoology, H. M. S, ‘Alert,” Crustacea, pp. 253 and 548, from Australia
Arafura Sea, Fiji, Seychelles : Pocock, Aon. Mag. Nat. Hist, Vol V.,
1890, p. 73, from China Sea, 40 fathoms. )
108, Iphiculus spongiosus, Adams and White, off Madras
coast. ¥
Adams and White, Voyage H. M. S. * Samarang, Crustacea, p. 57.
Philippines. Also Stimpson, Proc. Ac. Nat. Sei. Philad., 1858, p. 161,
from Hong kong : Miers, Zoology H. M. S. * Alert,’ C rustacea, p. 253,
from the Arafura Sea, 32-36 fms.
109. Dorippe quadridens, Fabr., off Madras coast.
110. Dorippe sime, Edw., Palk Straits.
111. Cymopolia jukesii, White., N. Maldive atoll.
We place this species here, though we share Mr. Miers” doubt
(¢ Challenger,” Brachynra, p. 334) as toits having any very near con-
nexion with tlie Dorippide. We think that it is. probably a Catome-
tope, aud that it should be placed near the Gonoplacide, as delimited by
Dana,
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ANOMALA,
o 112. Cryptodromia  ?conchifera, Haswell, off Madras

coast. " .

Haswell, Cat. Australian Crustacea, p. 141, pl. ITL, fig. 4.
113. Raninoides serr&h’ﬁ-nm, Henderson, off Trinco-
- mallee, 28 fathoms,

Henderson, Trans. Lin. Soc., Zool., 1893, p. 408, pl. XXXVIIIL,,

figs. 10-12. 3 i

3. Descriprions oF New Species.

OXYRHYNCHA.
Acnzus, Leach, Miers.

114. Achsus hyalinus,n. sp.

Carapace subtriangular, thin, vitreous, spiny, the regions fairly well
defined, the postorbital region constricted.

The spiny rostrum, as seen from above, ends in two short spines,*
each of which is bifid from the base; but, as seen from below, these
spines do not form the end of the rostrum, which is now seen to consist
of a strong vertically deflexed spine united by a flying bridge to the
interantennulary septum.

The inflated gastric and branchial regions, as well as the hepatic
regions and the antero-lateral border of the carapace, are coarsely,
" gharply, and rather distantly spiny, most of the spines being capped
with a tuft of short hairs.

The eyes are movable but not retractile, and the eye-peduncle has
a tubercle in the middle of its anterior surface.

All the ambulatory legs are hairy thronghout, the hairs of those of
the 2nd and 3rd pairs being remarkably long, close-set, even and stiff.
The arm, wrist, and hand of the chelipeds are acutely spiny, as are also
the edges of the meropodites of the 2nd-5th legs, the spines “on the front
edge of the meropodites of the 2nd and 3rd pairs being particalarly
large and conspicuous.

The 5th pair of legs is subcheliform, the propodite being remark-
ably dilated at its base to receive the tip of the claw-like dactylus:
the dactylus is minutely spinate, but the expanded base of the pro-
podite is furnished with a comb of sharp spines,

Length of carapace 14 millim,, breadth of carapace 9 millim,
grentest span 67 millim.

Off Trincomallee, 28 fathoms.

® Thesé spines are very short and divergent, and are nothing like those of

Stenothynchus.
J.n 27
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" ;
INacnoipEs, Edw. and Lucas.

Milne-Edwards and Lucas, in D'Orbigny, Voy. dans PAmer, merid., Crustacés,
pp. 4-5. a

Miers, Journ. Linn. Soo., Zool., vol. XIV., 1879, p. 646.

A. Milne-Edwards, Miss. Sci. an Mexique ete, 1 é‘Ornstacés ete., p. 198,
v

115, Inachoides dolichorhynchus, n. sp.

. Distingunishcd by its rostrum, which is equal in length to the rest
of the carapace.

Excepting the rostrum, the form of the body is very similar to
that of the type species (Milne-Edwards and Lucas, op. cif., pl. iv.,
fig. 2.)

The long curved simple rosttum, and the carapace, are spiny : the
regions of the carapace are well delimited : the supra-ocular and post-
ocular spines, though small, are distinct. In addition to spinules there
are numerous larger spines—four on the gastric region, a bicuspid one
on the cardiac region, one on the intestinal, and about four on each
branchial.

The eyes are retractile towards the sides of the carapace, but are in

all positions completely exposed.
. The chelipeds are absut one-fourth longer than the carapace rostrum
included,; their palm, Which is about two-fifths of their total extent and
nearly three times the length of the fingers, is broadened and moderate-
Iy inflated.

The other legs in form and proportion resemble those of the type
(Edw. and Lucas, op. eit., pl. iv., fig. 2).

Total length of carapace, 175 millim. ; greatest breadth of carapace,
8 millim. ; greatest span 54 millim.

Off Madras coast, ehallow-water. ‘

The genus Inachoides though recorded from Viti, by M, A. Milne-
Edwards (Journ. Mus. Godeffroy, vol. i., 1873-74, p. 253), does not ap-
pear to have been before observed in Indian waters.

OXVSTOMATA.
Arcanis, Leach, Miers,
116. Arcania guinquespinosa, n. sp.

Only differs from the well-known Arcania septemspinosa (whic!r,
though not contained in the present collection, is very commonin
shallow water off the Madras coast) in the following particulars —

(1) the great spines of the carapace are relatively smaller, and
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the spine on the posterior part of the braachial region—on either side
of ihe intestinal region—is altogether wanting ;

(2) the lobes of therostrum are longer and more acute;

(3) the fingers, instead of being equal in length to the palm, are
nearly twice the length of the palm;” - .

o (4) the small cardfac region is of a bright-red colour, edged with
white, and this can be seen fairly well even, after, prolonged immersion
in strong spirit. FAL Lag

In all other respects this species exactly resembles Avcania seplent-
spinosa, Fabr.
Off Madras coast, up to 13 fathoms. N

Levcosiuia, Bell.
117. Leucosilia g;'anulosa, n. sp.

Carapace slightly broader than long, subglobose: truncated anterior-
ly, so that the external maxillipeds are visible beyond the front: very
closely covered, as are also the chelipeds, with bead-like granulations:
the regions delimited by shallow yet distinct furrows. The rostrum
consists of two divergent hollow lobes, beneath which the antennules
are lodged : immediately behind the rostrum the carapace is traversed
from side to side by a deep groove. The antero-lateral margin is
interrupted by a deep notch, in front of which is a coarse blunt hepatic
tooth, while behind it is a stronger epibranchial tooth. The lateral angle
is also marked by a prominent granule. The posterior margin is
almost straight and bears three tubercles, of which the median is
hardly conspicuous. The hepatic regions are inflated, as are also the
gides of the gastrie region. The intestinal region forms a tumid boss,
on the summit of which the granulations are obsolescent.

The tips of both rami of the external maxillipeds are strongly
bent upwards, that of the oxognath ending in a large blister-like
gabercle. The spine on the penultimate abdominal segment of the male

is » mere tumescence.
A male and an egg-laden female fro

15-30 fathoms.

m the North Maldive atoll,

Male. Female.

Length of carapace..c.ccoearsosnse: 65 millim 75 millim.
Breadth of carapace ..eeeeeescees . 70 millim. 90 millim.

Greatest span (of chelipeds)...... 240 millim. 26'5 millim.

Besides being gmaller, and having the chelipeds of glightly greater

rolative length, the male differs from the fomale in being much more

gharply granular.
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Dorirrg, Fabr., Edw.
118.° Dorippe polita, n, sp.
©  Apparently rearest to Dorippe sezdentata, Stimpson, Proc. Acad.
Sci. Philad., 1858, p. 163, from South Japan.

Distinguished by the smooth, hard, naked, and polished integument
of the body and limbs. »

Carapace smooth and polished, slightly broader than long, with
the regions hardly defined. !

Front divided into four small lobes, of which the two median,
though slightly the smaller, are slightly the more prominent, and also
arise on a lower level. 2

The external orbital angles are a little more prominent than the
front. Infra-orbital tooth blunt, §mall, and inconspicuons.

The lateral borders of the carapace are faintly notched near the
middle, being sharp, almost straight, and convergent in front of the
notch, and a little inflated behind it.

The sterna between the chel® are remarkably tumid.

The eye-stalks ure long, slender, and much curved.

The legs are perfectly smooth, and, except for some scanty hairs on
the chelipeds, are naked : the last four pairs are flat, and the last two

pairs typically subchelate, The pleurwm, or plates beneath which the

fifth pair of legs arise, are remarkably large.

Length of carapace, about 11'5 millim., greatest breadth of cara-
pace about 12 millim., greatest span (3rd pair of legs) 61 millim.

A single egg-laden female from off the Madras coast, 7 fathoms.

In many respects this species resembles Ethusa much more closely
than Dorippe; but the disposition of the afferent branchial opening
proves it to be a true Dorippe,

P CatoMETOPA.
Cyyororia, Roux, Edw.
119. Oymopolia serripes, n. sp.
This species is characterized by the broadly expanded lamellar

(natatory) propodites and dactyli of the third and fourth pairs of legs,
and by the sharp serration of the posterior edges of those joints.

The carapace is of the usual form, with the regions plainly delimit-
ed, and the surface very crisply granular. The front is four-lobed, the
onter lobe on either side being inconspicuous and recurved upwards at
tip, the two middle lobes being conspicuous and deflexed. The supra-
orbital margin is serrated and folded much as in C. caronii.

The antero-lateral marging have, exclusive of the large external
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orbital tooth, four sharp teeth, which inc-ease in size from behind for-
wavds.

The sinuous postero-lateral margins are quite smoothly moulded.

The posterior margin is surmounted by a festoon of eight even teeth,
much as in C. caronit ; (below it the list —and only the last—sternal seg-
ment is produced to form a remarkably sharp and salient crest, much
more salient than that, for example, of O. caronit.

The trunk-legs of the second pair are not longer, and, except in
their meropodite, hardly stouter than those of tle fifth pair : their
propodite is sharply and finely serrated along its posterior border, and
their claw-like dactylus has at its base, on the same border, two sharp
teeth.

The trunk-legs of the third and fourth pair resemble each other
in form and size, their length beinag about one-fifth more than the
greatest breadth of the carapace : their prismatic meropodites are short,
inflated, and considerably more than half as broad as long, with the
edges sharply denticulate, and with the upper surface crisply granular:
their carpopodites, though distinctly prismatic, with all the edges
sharply delimited, are much depressed, and have the anterior, posterior,
and distal borders all sharply denticulate : their propodites and dactyli
are broadly lamellar and distinctly natatory, the swimming surface
being increased by a thick fringe of very Iong sete on the anterior
border : both these joints are longitudinally ribbed and fluted, and both
have the posterior border sharply serrated.

The legs of the fifth pair are filiform : their length is about two-
thirds the greatest breadth of the carapace: they are finely granular
above, and their dactylus is as long as their propodus.

Colours in spirit, mottled shades of white and purplish brown, with
broad cross-bands on the propodites and dactyli of the third and fourth
pairs of legs.

Length of carapace 95 millim., breadth of carapace 11 millim.
greatest span (fourth pair of legs) 37 millim.

Off Madras coast, shallow water

Postscript. We take the present opportunity of noticing an
omission in the Plate (Plate IX) illustrating Archaoplax notopus, nob.*
A figure of the external maxillipeds has been inadvertently left ont.

 J. A. S. B, Part i, No. 8, 1894, pp. 181-183, Plate ix.
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Names of New Geaera and Species have an asterisk (®) prefixed.

Abisara tanita, 22 by, W
,  telesia, 21
Acanthephyra, 156
armata, 166
., var. fimbriata 166
brachytelsonis, 156
5 sanguinea, 166
ACANTHEPHYRIDE, 156
ACANTHOPTERYGII, 116
Achaus, 205
®  hyalinus, 198, 205
Achelous granulatus, 201
»  awhitei, 201
Acropoma, 116
5 philippinense, 116
Actara granuiata, 200
» tomentosa, 200
Actumnus setifer, 200
Adolias, 16
»  cencspolis, 17
5 dva, 10
Mglea, 174
Allotinus, 27, 29
Avrneins, 153
Alpheus, 153
# . macroskeles, 153
AxacanTHINg 121
Anamathia, 185
b ¥ beauchampi, 185
% tanneri, 180
Ancylozypha, 52
ANGUILLINA, 133
Aniseia, 91, 104
AxoMALA, 166, 175, 205
Aphnzmorpha orcas, 39
Aphnens, 39
® . hiendlmayrii, 38, b8
o  lohita, 39
5  Syama, 39
o vulcants, 39
Aphoristia, 132
% gilesii, 182
" septemstriata, 132, 133
® N trifasciata, 132, 133, 137
fx seood-masoni, 182
Arcania, 206
Levimana, 199, 203
novem-spinosa, 199, 203

»
»

»

”
L
k) ”

var. aspera, 199, I
203

# Arcania quinguespinosa, 108, 206
,»  septemspinoda, 200,
# Archaoplaz, 141, 180
. - notopus, 181, 183, 200
Arctus, 165
4y orientalis, 165
#® |, rubens, 166
4 » tuberculatus, 165
s vitiensis, 165
Argopteron, 51
Argynnis niphe, 8, 58
Argyreia, 89, 01, 92, 94, 97, 98
"» aggregata, 92
» argentea, 89
» ,, var.venusta, 89
»  barbigéra, 93, 94,95
»  capitata, 93, 94
3 ,  var. conferia, 94
9 Championi, 89, 90
» " var, obtusifolia, 90
" " " n 'Vpicav 90
3 conjusa,
% . Curtisis, 100
o Daltoni, %
5  elliptica, 97
»  Jestiva, 89
o Hookeri, 89, 100
&5 13 Kunstleri, 100
Y, laviflora, 92
* . Mastersii, 98

»  mollis, 90
,  obtecta, 89
»  ornafa, 88

" pallida, 97
o populifolia, 100 4
var. hirsute, 100

s " Rideyi, 08
,  Roxburghii, 109
. Scortechinis, 98

splendens, 89, 00
tilizfolia, 102, 107, 108
tomentosa, 92, 96
v var. cordata, 92
venusta, 89, 100
seylanica, 97, 100
var, hirsuia, 89, 100
» peduncularis,
97, 100
»  Populifolia, 89,
100
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Arhopala, 24
" ate, 34
+ constancex, 34, 58
,Ansumu, 146
Aristeopsis, 147
s edwardsiana, 147
Aristzus, 146
»s  crassipes, 147
»  semidentatus, 146, 147
»n  virilis, 147
Astacipea, 161
Astictopterus gemmifer, 55
Astropyga, 192
8 radiata, 192
Axnpz, 162
Bassia latifolia, 66
Baratas, 91
Bathyactis symmetrica, 186
b Bathycnkyrutu, 141, 173

%

% letm 175
spinosus, 174

Bathwadm, 128 :

o Survescens, 128

BaruynNomina, 186
Bathynomus, 1856
giganteus, 185

Bathypercu, 118

platyrkynchus, 118
Bembmpc 115, 118

* caud-macula, 118
»  platyrhynchus, 118
BENTHESICYMINA, 147
Benthesicymus, 142, 147
» carminatus, 147
BErvoinE, 116
Bindahara, 85, 36
Blinkworthia, 90
a2 convolvidoides, 91
o lycioides, 90, 91

BrAcH1OPODA, 139
Brachycarpus, 157
BRACHYURA, 175, 197
Breweria, 113

Brissopsis, 1956
" luzonica, 195
oldhams, 195

Calappa, 177, 178
5 czanfhematoca, 177
»w  hepatica, 203
s lophos, 203
Cararrinz, 177
Calwnaua, 163
5 ciecigena, 163
gigas, 163, 164
Cu.z.unssmx. 163
Calocaris, 142, 163
macauduz, 142, 163
Calonvclwn, o1, 101o
) asper, 103
W dperum, 102
" diversifolium, 103

Tadexr

Calonyetion glaberrima, 107

” grandiflorum, 102 Q
» longiflorum, 102
" mollissimum, 103
» pscudo-muncatum, 102
» spccwoum, 1038
» » » var. leve, 103
»n d " s pubescens,
103 ©
» y  vulgare, 108

truchospermum, 108
Camena anysis, 37, 38
»  cotys, 37, 38
»  Cremera, 371 59
»  tcetas, 40
Caxcrinz, 183
Carcinoplas, 202
Cardisoma carnijex, 202
Carinea, 151
Carpilius conveous, 200
»  maculatus, 200
Carupa tenuipes, 198, 201
Garyvphyllca communis, 186
s geillewomorpha, 186
9 (Ceratocyathus) scille, 186
Casearia macrocarpa, 87
CatararACTI, 121
Carouerora, 179, 202, 208
Oelenorrhinus, 49
Ceratocyathus scille, 186
* Oharana cepheis, 40, 41, 59
i mandannuo, 40 41
® Charmion, 48, 49
. ﬁculnca, 48, 49
- tola, 49
bt Ohaacanoputta, 128
lugubris, 129, 137
Ohlomwtdcs aculeatus, 199
Ohlorodiue lavissimus, 198, 200
Chlorodopsis areolatus, 198 200
Chlorophfhalmuc, 115, 133
» corniger, 133, 137
" produwctus, 138
CipAriD®E, 188
CipARroIDA, 188
CQirrhochroa aoris, 9
Olypeaster, 104
5 humilis, 194
OrLypeAsTRIDE, 194
COLYPEASTROIDA, 193
COELENTERATA, 186
Celorhynchus, 123, 126

5 fiabellispinis, 126
” yarallelus, 126
" qﬂddﬂ'criuaml. 126

CouxrosiTx, 64
COongromurana, 183, 184

5 anago, 134
0 longicauda, 133, 134
o macrocercus, 133, 134

" megasfoma, 183
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* Congromurana musteliceps, 183,134,187
i . nasica, 133, 134
squaliceps, 133, 134

= "
"
. Conopora, 186
% tenuis, 186
CONVOLYULACE®, 83, 91, 02

Convolvwius, 112, 113 -

oon asper, 102, 103

s barbiger, 938, 94, 95

7 Bezseri, 113

bifidus, 109 v
candicans, 88

capitatus, 93, 04

= :: capitiformis, 93
3L cophalanthus, 111
% congestus, 104
P Jestivus, 89
% flavus, 114

genistoides, 112
glandulosus, 109
glomeratus, 112, 113
grandiflorus, 102, 103
lacteus, 108
% lasiophlacus, 112
latiflorus, 102
leiocalycinus, 112, 113
" lineatus, 113
» longiflorus, 103
,, lycivides, 91, 112
" microcalyz, 114
o multibracteatus, 92, 96
" " var. cordata,
92
<3 obtectus, 89, 00
A pallidus, 97
S peduncularis, 97, 100
" peltatus, 107
platypeltis, 110
polyanthus, 105, 108
Rottlerianus, 113
" var, tenella, 113
rubens, 109
scindicus, 113
sinuato.dentatus, 113
spicafoliug, 113
spinosus, 112, 113
Stocksis, 113
strigosus, 98, 94
& Tarita, 89
tenellus, 113
tuba, 102
wmbellatus, 108, 109
o vestitus, 92
Corydalis leptocarpe, 82
Crangon, 102
- bengalensis, 162
CRANGONIDE, 152
Crania, 139
CroCIFERE, 61
Cryptodromia conchifera, 199, 205
Cryptopodin fornicatd, 200
J. 11, 28,

e
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Cryptopodia spatulifrons, 198, 200
var. l@vimana,

200 -
Cryptosoma granulorum, 198, 203 N
Cuscuta, 116
- 5, chinensis, 115

s veflexa, 115

%Cyaniriz crissa, 31, 32, 68

1, 0

> cyanescens, 32
»» placida, 32
" puspa, 32

OycrLoMETOPA, 183, 220
Cyclopides, 52
4, subradiatus, 62
P subvittatps, 52
Oyllogenes suradeva, 9
Cymo andreossii, 200
w  quadrilobatus, 198, 200
Gymopolia, 141, 180, 208
9 caronii, 208, 200
A Jukesii, 204
NG S serripes, 198, 208
Cyrestis lutea, 19
e tabula, 19
e 1S theresa, 18, 19, 59
o thyonneus, 19
Daira perlata, 200
DEcAPODA, 144
Pelias bromo, 45
»  erithe, 46
w  derceto, 45
®  dymas, 44, 46, 68
,  tobahana, 45
Drapexaring, 192
Driapesaroina, 192
Dichondra, 114
. repens, 114
Dipsas malika, 43
Docloa muricata, 199
,, ovis, 199
Dophla, 16, 17
. bellata, 18
. eion, 11,17, 58
eson, 12, 17, 67
eurus, 15, 16, 18, 68
externa, 13, 17, 68
»  goodrichi, 17
» gupta, 18, 68
o tta, 10
. piratica, 17
.  recta, 17
n  teuta, 17
, teutoides, 17
Dorippe, 180, 208
s polita, 198, 208
guadridens, 204
sexdentata. 208
»  Eima, 204
DoriPFIDE, 176, 180, 204 o
Dorocidaris, 188
o - aleocks, 191
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# Dorocidaris, tiara, 188 ¢
Duroxinz, 175
Dromidia, 175
Kendalli, {76
o rumphii, 176
Echinodisgus, 194
5 biforis, 194

Echinometra, 193

o tucunter, 193
ECHINOMETRIDE, 193
ECHINONEIDE, 194
Echinoneus, 194 ©

cyclostomus, 194

Echinostrephus, 193

& molare, 193
ECHINOTHURIDE, 19
Egeria indica, 199
Eiconazius, 142, 162
Kermadeci, 162

e

»
” » 162
Emesis orphna, 22
* Engystenopus, 141, 149
. 8 palmipes, 149
Eriphie levimana, 201
scabricuda, 1989 201

eJuder.

var, laccadivensis,

Eronia (Nepheronia) hippia, var. gea, 9

Erycibe, 83, 80

& . anea, 86

. albida, 87

angulata, 84 o

»  coriacea, B4,

var. fragrans, 85

:: ezp:nsa, 84
, Jerruginosa, B
®  festiva, 87

fragrans, 86
glaucescens, 83, 84
glomerata, 85, 86
Grifiithii, 85, 86
Hellwigis, 84

o Maingays, 86
malaccensis, 85
paniculata, 83, 84, 85

” ”»

pagu:mis, 83, 84

. " pf:ecipua,
,  Princei, 85, 86
# , Stapfiana, 86, 87

subspicata, 84
,, tomentosa, 85
Erynnis, 53

o comma, 53

3 ,  var, dimila, 52
,  dimila, 52, 53, 57
EryonTIDE, 165
EryoNtinga, 165
Ethusa, 176, 180, 208

w indica, 176
Ethusina, 142, 177

var. peguensis, 83
» Subspicata, 84

Ethusina, gracilipes, 177
Etisus lwvimanusz, 200 B
Euipomaa, 91, 1056
*ulettzomia laxiflora, 92
Eupasiphea gilesii, 158

) latirostris, 168
sBuplea (Pchon) ménétriésii, 47
Euthalia, 18, 16

5 bellata, 12, 16, 17, 18

o cenespolis, 12, 16

4  duda, 10

” durga, 10

» eion, 12, 16

» eson, 13, 14, 16

» evelina, 16

s externa, 13, 14
N goodrichi, 14, 15, 17, 18
» gupta, 14, 16

” iva, 10

» merta, 10
3 nara, 10
”» patala, 10
» recta, 16

o sohadeva, 10

*® ., sakii, 9,10, 68
= teuta, 12, 17
LRE (Dophla) bgllata, 18
” ” eion, 11, 17, 58
! 3 » eson, 12, 17, a7
: " » eurus, 15, 18, 58
» »” externa, 13, 17, 58
" » goodrichi, 17
” ” gupta, 18, 58
o » iva, 10
" " P‘Tﬂﬁca, 17
" " recta, 17
” ” tewta, 17

> 3 teutoides, 17
¥ (Felderia) cocytina, 6
(r 3 macnairi, &
" anaecia lasara
Bueres, 82 ) s

» argiades, 32
* ., moorei, 32, 33, 68
Felderia cocytina, 6

% macnairi, 5
Fibularia, 193

W ovulum, 193
5 volva, 194

FievLarinz, 193
Flabellum distinctum, 187
M Japonicum, 186
» laciniatum, 187
5 pari-pavoninum, 187
9 pavonium, 187
Ganipz, 121
Galacantha, 178
2 areolata, 173
55 bella, 173
5 investigatoris, 173
GapAtuEIDE, 166

*
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Gelasimus annulipes, 202
Gerydus, 26

5 ancon, 27

. biggsii, 26

s  boisduvali, 26

5 x var, acragas, 26

»  Chinensis, 26 e

s -2, var. ceramensis, 26

s  croton, 26

,  drucei, 26 y
- gaetulus, 24, 26, 59 N
gallus, 25, 26, 59
® | gigantes, 23, 24, 26, 58, 59

s gopara, 206

»  heracleion, 27

. trroratus, 26

3 3 var. assamensis, 26

o  learchus, 26

o leos, 27

o mazimus, 27

. melanion, 26

,  pandu, 26

.  petronius, 26

»  philippus, 26

»  plautus, 27

,  Stygianus, 206

»  Symethus, 25, 26

" feos, 26

w  minckenii, 24, 25, 26
Glyphocrangon, 142, 151

S ceca, 151
. - cerea, 151
5 hastacauda, 151
P inveatigatoris, 151
s » var, anda-
MANENSIs,
151

3 prionota, 151
GLYPHOCRANGONIDE, 151
Glyptophidium, 122
argenteum, 122

# < macropus, 122, 137
Gnathophausia, 143
A Barsii, 143
W zowa, 143
Goniosoma, 184
" afiine, 184
0 cs hoplites, 184

luciferum, 201
truncatum, 201
variegatum, 201
" ” var. callianessa, 201
GoxorLACcin®, 179, 204
Gropsus crinipes, 198, 202
,  pictus, 202
.  trigosus, 202
Guizotia abyssinica, 64
Halientza, 119, 120
< coceinen, 120
P fumadsa, 119, 120
nigra, 120

Halientaa stellata, 120
Huliporus, 146
i aqualis, 146
- g curvirostais, 146
» microps, 146
B villosus, 146
HALOSAURIDE, 136
Halosaurus, 136
c 5 maediorostris, 136
* Halpe hieron, 54, 58
»  homolea, 55
»  sikkima, 55
Hantana, 49
Hemipenzeus, 147
o carpen‘eri, 147
% semidentatus, 146
Herona, 5
, pringondani, 4, 5, 6, 58
5 schoenbergi, 5, 6
5 swmafrana, 5, 6, 58
Hesperia ficulnea, 49
» [favescens, 57
»  vermiculata, 56
HESPERIIDE, 48, 52

HESPERIINE, 45
Heterocarpus, 15‘, 156, 171
> alezandri, 155
2 alphonsi, 154, 155
% gibbosus, 154, 155, 156
= Levigatus, 165
e .
3 lavis, 165
. tricarinatus, 164

n
Heteropterus, 52
Hoyarin®, 161
Homola, 176, 180
s  megalops, 176
Hoxonnz, 176, 179
Hoplophorus, 157
& gracilivostris, 157
Hoplostethus, 115, 116
mediterranewm, 116
Hyastenus aries, 199
3 gracilirostris, 198, 199
o tenwicornis, 198, 199
HyproMEDUSE, 186
Hymenopenaus microps, 146
Hypolycena clalla, 42
Hysudra, 36
INacu1D®E,"185
Inachoides, 206
. - dolichorhynchus, 188, 206
Iphiculus spongiosus, 199, 204
Ipomara, 91, 92, 95, 97, 101, 105, 109
barlerioides, 104, 105
bona-nox, 101, 102, 103
w  var. grandifora, 101
campanuiafa, 102, 107, 108
var. illustris, 107
" ’"Pirﬂ. IW

"

" "

»
capitata, 93
rarnora, 111
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# Dorocidaris, tiara, 188 ¢ e Ethusina, gracilipes, V77
Droumin®, 1756 3 Etisus levimanus, 200 .
Dromidia, 175 Y EBuipomea, 91, 105
e * ,, EKendulli, Ji5 *Eulettsomia laviflora, 92

& rum-pgit', 176
Echinodisgus, 194 .
O forie, 108

Eupasiphea gilesii, 158
3 lativostris, 168
sBuplea (Pehoa) ménétriésii, 47

1"
Echinometra, 193 Euthalia, 18, 16
., lucunter,193 . .  bellata, 12, 16, 17, 18 Ll
EcHINOMETRIDE, 103 » cenespolis, 12, 16
EcrIiNONEIDE, 194 A duda, 10
Bchinoneus, 194 * 5 durga, 10
5 cyclostomus, 194 i eion, 12, 16
Echinostrephus, 193 < eson, 13, 14, 16
i molaye, 193 " evelina, 16
ECHINOTHURIDE, 19 ® .,  exrterna, 13, 14
Egeria indica, 199 w  goodrichi, 14, 18, 17, 18
Eiconazius, 142, 162 »  gupta, 14, 16
> Kermadeci, 162 ) 3 iva, 10
% oY var, laccadivensis, - merta, 10
162 " nara, 10
Emesis orphna, 22 ” patala, 10
* Engystenopus, 141, 149 S, recta, 16
* % palmipes, 149 5 sohadeva, 10
Eriphia levimana, 201 s sakii, 9, 10, 68
,  scabricula, 198 201 - teuta, 12, 17
Eronia (Nepheronia) hippia, var. gza, 9 5 (Dophla) bellata, 18
Erycibe, 83, 86 s = eion, 11, 17, 58
® ®nea, \ A0S 2 eson, 12, 17, 57
*  albida, 87 % s 5 curus, 15, 18, 58
» angulata, 84 . ®. W 3 externa, 13, 17, 58
»  coriacea, 84, 86 » » goodrichi, 17
" s VAL Jragrans, 85 " » gupta, 18, 58
” 0«'?0‘"3}1- 84 Nl » ‘l'l'a, 10
w Jerruginosa, 8% " »  piratica, 17
* , Jestiva, 87 " » recta, 17
n fragrans, 86 " » teuta, 17
»  glaucescens, 83, 84 " P tewtoides, 17
w  glomerata, 85, 86 w  (Pelderia) cocytina, 6
». Gﬁﬁf}l‘l‘, 85, 86 " ”» macnairi, 5
»  Helhwigii, 84 " (Taneécia) pulasara, 13
»  Maingays, 86 Everes, 32
»  malaccensis, 85 » Grgiades, 32
»  paniculata, 83, 84, 85 * . moorei, 32, 83, 58
o " var. peguensis, 83 Felderia cocytina, 6
g 5 s Subspicata, 84 ,, macnairi,
»  peguensis, 83, 8% Fibularia, 193
® | precipua, 86 2 ovulum, 193
,  Princei, 85, 86 »  volva, 194
#*  Stapfiana, 86, 87 FIsvrnARID®, 193
,  subspicata, 84 Plabellum distinctum, 187
,, tomentosa, 85 " japonicum, 186
Frynnis, 53 » taciniatum, 187
»  comma, 63 *  poeri-pavoninum, 187
“ . var. dimila, 52 % pavonium, 187
= dimila, 52, 53, 67 Gapipe, 121
Eevoxtipe, 1656 Galacantha, 178
Enryontinga, 165 o areolata, 173
Ethusa, 176, 180, 208 X5 bella, 173
»  indica, 176 investigatoris, 173

L
Ethusina, 142, 177 UALA"T’H!ID.!, 166

2% .
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Gelasimus annulipes, 202
Gerydus, 25
»  ancon, 27
o biggsii, 26
5 boisduvali, 20
5 <5 var. acragag, 26
5  Chinensis, 26 2

»,, . var. ceramensis, 26

s croton, 26

o  drucei, 26 :
& . gmtulus, 24, 26, 59 -3
* . gallus, 25, 26, 59
* . giganles, 23, 24, 26, 58, 59

»  gopara, 26

. heracleion, 27

. irroratus, 26

. %) var, assamensis, 206

. learchus, 26

. leos, 27

»  mazimus, 27

,  melanion, 26

» pandu, 26

,  petronius, 26

w  philippus, 26

»  plautus, 27

o 8tugianus, 26

»  Symethus, 25, 26

»w  teos, 26

5 zinckenii, 24, 25, 26
Glyphocrangon, 142, 151

» cwea, 151
. " cerea, 161

» hastacauda, 151

& investigatoris, 161

" ” var. anda-
nanensis,
151

.. prionota, 151

GLYPHOCRANGONID®, 151
Glyptophidium, 122
y ¥ argenteum, 122

”

“ i sacropus, 122, 137
Gnathophrusia, 143
= Sarsii, 143
o zowa, 143
Goniosoma, 184
s affine, 184
. hoplites, 184

3 Tuciferum, 201
truncatum, 201
variegatum, 201
A % var. callianassa, 201
GoNoPLACIDE, 170, 204
Grapsus crinipes, 108, 202
pictus, 202
.,  strigosus, 202

Guizotia abyssinica, 64
Halientza, 119, 120

5 coccinea, 120
» e fumsdsa, 119, 120
: nigra, 120

"
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Halientaa stellata, 120

Huliporus, 146
., wqualis, 146

- curvirostais, 146 e
s microps, 146

. villosus, 146

HarnosAvrinE, 136

Halosaurus, 136

NS mediorostris, 136
* Halpe hieron, 54, 68
»  homolea, 55
»  #ikkima, 55
Hantana, 49
Hemipsnaus, 147
» carpenteri, 147
,. semidentatus, 146
Herona, 5
» pringondani, 4, 5, 6, 58
» schoenbergi, 5, 6
» sumafrana, b, 6, 58
Hesperia ficulnea, 49
»  flavescens, 57
»  vermiculata, 66

HeSPERIIDE, 48, 52
HEsSPERIING, 48
Haterocarpus, 154, 156, 171
- alezandri, 155
K alphonsi, 154, 155
5 gibbosus, 154, 155, 156
o levigatus, 155
o ° lavis, 155
. tricarinatus, 154

n
Heteropterus, 52
Hoxarinz, 161
Homola, 176, 180
»  tegalops, 176
Hoxorinz, 176, 179
Hoplophorus, 157
» gracilivostris, 157
Hoplostethus, 115, 116
% mediterraneum, 116
Hyastenus aries, 199
a gracilirostris, 198, 199
= tenuicornis, 198, 199
HyDROMEDUSE, 186
Hymenopenzus microps, 146
Hupolycena cleslla, 42
Hysudra, 86
INacHIDE,185
Inachoides, 206
" dolichorhynchus, 198, 206
Iphiculus spongiosus, 199, 204
Ipomaa, 91, 92, 95, 97, 101, 105, 100
- barlerioides, 104, 105
»  bona-noz, 101, 102, 103
p »  var. grandifora, 101
campanulata, 102, 107, 108
var, illustris, 107
w fupiea, 107

" ”»

»
capitata, 93
caraora, 111
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Ipomea congesta, 104

-

Index.

@ ©Q

cymosa, 108, 109, 111
o var. culla, 108, 109

-+ , wacra, 111

”n »n
cynanchifolia, 106
denticulata, 106
dissecta, 104
eriocarpa, 109
fastigiata, 88
favescens, 1)1
glaberrima, 101, 102, 108
Gomazit, 108
gracillima, 111
grandifiora, 101, 102, 104
Grisebachii, 107
insulariz, 104
juecunda, 101, 102, 103
Kingii, 110
lactea. 108, 110
latiflora, 102
tongifiora, 101, 102, 104
macrantha, 102
muricata, 101, 102
nana, 104
nymphaefolia, 167, 108
obscura, 106
var. gemella, 106
33 . tupica, 106
palmata, 111

i A VRDS gracillima,111
peltata, 107
pea-tigridis, 105
petaloidea, 108, 110, 111
var, 110

andamanica, 110

, Jolia, 110

tinearifolia, 110
panciffora, 110
& typica, 110
polyantha, 105, 106

5 var. afinis, 106
popahensig, 105
poranoides, 106
reniformis, 108
rubens, 109, 110

0 var, lanata, 109
Rumphit, 107
staphylina, 98, 106
var, malayana, 106
. twypica, 106

n ”»

" »

Stocksii, 105

trichosperma, 102, 103

tuba, 102

wmbellata, 108, 109
Wallichii, 111

Wattii, 109, 110

yomm, 101, 102, 103
(Calonyction) glaberrima, 107

l-o;nb.\, 185
Toa cylindrus, 203

tupica, 108,109 © l

®Kerana fulyur, 55, 56, 57
” gemmifer, 60, 56
Koruthaialos mm{iles, 5’6
Lasiarz, 83
LacaNin®, 104
I;aganum, 1¢
» depressum, 194
Lambrus cal}?ppoides: 199
” carinatus, 199
" contrarius, 199
» deflexifrons, 199
" echinatus, 200
» longimanus, 200
" turriger, 200
fampidus, ’aralua, 34
7 ucide, 38, 34, 58
Lazita, 22, 23 8
»  damajanti, 20, 21, 23
»w laocoon, 20, 21, 68
” ’010. 20, 2], 58
» lyclene, 21, 68
nw  luncestis, 22,
»w  Orphna, 22
5 tanita; 23
y  telesia, 21, 22, 28, 80
Lexoxuns, 20
Lepistemon, 111
" favescens, 111, 112

" Wallichii, 111, 112
Leptodius cavipes, 200
»” eraratus, 200
2 sanguineus, 200 3

Lettsomia, 91, 92, 94, 97, 105, 109
" adpressa, 99
” aggregata, 92, 96

" attropurpurea, 96

" barbata, 98, 106

» barbigera, 93, 95

1" bella, 92

* bracteosa, 92, 96

" capitata, 93, 94

" Championi, 89

”» confusa, 906

” s var. brevipes, 96
" " v fypi(ﬂ. 96
o Curtisis, 100

- elliptica, 97

" hirsutissima, 92, 93

" ”

W
- A Kunstleri, 100
" Kurzii, 89, 100
" longifolia, 96
o N Maingayi, 99
" Mastersii, 98, 106
" mysorensis, 92
" ornata, §8
" pa?lida, 07
" peguensis, 98, 94. 95
" penangiona, 99, 100

var. osyrensig, 92

wvar, Collettds, 98
» typica, 93
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® Lotfsomia penangiana, var. reticulatu,
» 100
typica, 99

o " Ridleyi, 98" "

: % » e Vvar. typica, 98
3 = » veluting, 99
o rubens, 97, 109 v =

rubicunda, 98, 101"
Scortechinii, 98
setosa, 93, 96
. »  var.minor, 96
sikkimensis, 97, 100
strigosa, 93, 94, 95, 06
i gumatrana, 106, 107
Leucosia hamatosticta, 108, 203
obtusifrons, 199, 203
ornata, 203
rhomboidalis, 203

4 wrania, 203 »
Levcosin®, 177
Leucosilia, 207
* ,, granulosa, 198, 207
Lingula, 139
¥ Listeria, 30 -
2R dudgeonsi, 35, 36, 68
Logania, 29
distanti, 29
lahomins, 29
» luca, 28, 29, 68
malayica, 29
marmorata, 28, 29
massalia, 29
obscura, 28, 20

5 regina, 29

w  &riwa, 29
Lophius, 118
® W Iugubris, 118

mutilus, 118, 119

1

LOPHOGASTRIDE, 14
Lophoides iapis, 50
Lophozosymus nitidus, 198, 200
Lovenia, 190

% elongata, 195
Lupocyclus orientalis, 198, 20]

5 rotundatus, 198, 201
Lycena moorei, 32
LycENmz, 23, 27, 32
Tyreidus, 170
6% gracilis, 176
Macrocaloma, 199
Macrophthalmus, 181
Macrura, L
MAcRURIDR, 123
Macrurus, 123, 125, 126
brevirostris, 127

- fabellispinnis, 123
hextis, 120
hoskynii, 128
inwsh'gafar'izl, 127
saponicus, 124
‘v’n:corn?nphul, 126

n
”
»
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Macrurus purallelus, 124

w ., petersoni, 127
55 polylepis, 127
8 Y pumiliceys, 125, 127

quadricristatus, 124 P
semiquincunciatus, 127
smiliophorus, 125
wood-masoni, 126
(Calorhynchus) flabellispinis
126 .

<

parallelug, 126

" "
quadricristatus,
26

(Muacrurus) brevivostris, 127
hextii, 126
hoskynii, 126
investigatoris, 127
lophotes, 126
macroloplius, 126
petersoni, 127
polylepis, 127
pun!l'll'ccps, 127
semiqui oY

q lr:zt'Tummfu',
wood-masoni, 126

" "
" "

” "
MADREPORARIA, 186
MALACOSTRACA, 143
Malais, 29
Maretia, 195

alta, 195
w  Planulata, 195
Matapa, 50
Matuta vietriz, 203
Meconopsidis, 82
Meconopsis, 81, 82
5 aculeata, 82
L/ 5 Bella, 82
5 horridula, 82
o gimplicifolia, 82
Melanastomn, 116
® Menamopsis perses, 46, 58
. - petra, 47, 58
Menippe rumphii, 200
Metalia, 195
,,  sternalis, 195
Metapenwus, L4
coniger, 144
rectacutus, 145
; serratus, 145
Metopograpsus messor, 202
Micippe philyra, 199
Minous, 116
. inermis, 116
Moorcroftia, 98, 99, 101
Moxpning, 2

Munida, 166
squa mnosda, 166

N ) var. proliza, 166
Munidopsis, 141, 1;3'?-6166: 1720,173, 174,

abbreviata, 170, 171

n
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*Munidopsis arietina, 171, 172a
X brevimana, 170, 171
= centrina, 170 172a
- o ciliata, 179, 172a
9 dasypus, 167, 172a
%) pilosa, lll 172a
Sty PN poseidonia, 167, 172a
v g regia, 1 l'l @
% scabra, 169
o scobina, 167, 168, 172a
o stylirostris, 166, 172a
subsquan.osa, 172a
3 trachypus, 169, 172a
<L trizena, 168, 172a
trifida, 168, 172a
‘lfumdop:u ungmfem, 172, 172a
2 vicina, 170
MURENESOCINA, 134
MurENIDE, 183
Mursia, 179
»  armata, 179
w  bicristimana, 179, 203
Mycalesis maia, 2
s maianeas, 2
* ., (8Satoa) maia, 1 57
Myra australis, 204
5 darnleyensis, 109, 204
» elegans, 199, 204
w Jugaz, 204
Myrina malika, 43
Mysinz, 144
Nectopanope, 183
& longipes, 183
NEMATOCARCINID®, 160
Nematocarcinus, 160

5 gracilis, 160
25 productus, 161
= tenuipes, 161

NEMATOPHORA, 186
NeMEOBUNE, 20
NEMICHTHYINA, 136
Nemtc]uhys, 116, 136
”» acanthonotus, 136
infans, 136
Neobytbltea, 123
i squamipinnis, 123
Neocheritra, 42
% amritra, 42
$h clolla, 42
* » namoa, 41, 42, 59
Nepheronia hippia var, goa, 9
Nephrops andamanious, 162
Nephropsis, 161
2 atlontica, 162
w  carpenteri, 161
& stewartii, 161, 162
N’epm clinia, 7
w clinioides, B, 58
w columella, 8
n  nandina, 7, 8
w nata, 8

.

Fudex.

*Neptis niswa, 7, 8, 58
s pampanga, 8
Neptunus hastatoides, 201
< sanguinolentus, 201
o tuberculosus, 201
Notacanthus, 136
Notocrypta signata, 49
% tola, 49
Notonyz, 202
Nursea plicata, 204
Nursiliu dentata, 199, 204
NYMPHALIDE, 1
NYMPHALINE, 4
*Ochus, 51, 52
w, subradiatus, 52
" subnlmlw, 51, 62
Ocypoda, 138
4 ceratophthalma, 138, 202
»  cordimana, 202
w  Macrocera, 138, 202
s platytarsis, 202
Ocyrobing, 188
Oncinopus nq;llmua, 199
Ormipipsz, 122
Oxvruyxcua, 185, 199, 205
Oxvysrosata, 176, 208, 206
Padraona augiades, 5&

" dara, 54

" gola, 54

i goloides, 54
9 mwsa, b4

" maesoides, 54

% olivescens, 54

3 palmarum, 54
" pavor, 53, 58

" procles, 54

peendomasa, 54
Pmrnlms 166

Paovmn:.\ 141
Pul::monclla 157

P Iaccadlmm, 157
PArgyoNh 2, 157
PAnIxurinm, 168
Pamphila, 52

33 dimila, 52

" pelamon, 52
Pavruining, 51
PANDALID®, lM
Pandalus, 154

» martins, 154,

" stylopus, 154
Pangerana hageni, 45, 58
Panulirus, 166

- angulatus, 166
PAPAVERACE®, 81
Papilio, 46

w castor, 9

w  hageni, 45

o hewitsonii, 46, 47
n  pevses, 47

w  petra, 47
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Papilio slateri, 46 Prefinz, 44
* n  (Menamopsis) perses, 46, 58 Pilumnus andersoni, 200

» petra, 47, 58 » * cursor, 198, 201

% (Pangsmna) hagcm, 45, 58 vespertiljo, 201 e

PArPILIONIDE, 44

ParinioNing, 456 "

Paragervt. s, 27 ©
o portunus, 27, 8, 59
" A pyeus, 27, 58
. taras, 27
PARAPAGURIDE, 166 [
Parapasiphea, 168
R (Eupasiphxa) gilesii, 158
= 3 latirostris,
138 .

PARAPENEINA, 144
Parapenzus, 144
'ﬁmcru, 144
Parascombropsn 116 =
pellucidus, 116
Panlm, 197
alcocki, 177

»

_ Pasiphiea, 157

sivado, 167 .
3 wnispinosa, 158
Pasipr2IDE, 157
PepALIAcE®:, 67
PEDICULATI, 118
PexamiDE, 144
PENZIDEA, 144
Penaus fissurus, 144
rectacutus, 145
serrafus, 145
(Metapenzus) rectacutus, 145
serratus, 145
Pcnoa ménemécu, 47
Pentacheles, 142, 165
L hextii, 165
o pho&phorus, 165
Perciva, 116
Pcrwtalhus, 121
Rivers—Andersons, 121, 137
Pctalopkthalmu:, 142, 144
armiger, 144

p}.arbms, 104
barbigera, 95
» insularis, 104
Phiyzia erosa, 199, 203
Phoberus, 161
cacus, 161
var, sublevig, 161

”

»
”

hormosoma, 192
A : bursarium, 192

53 tuculentum, 192
Hacanthus, 188

o ’armuhfora, 188

Phymod:us ungulutus, 200

lus, 121, 122
T e oapdaias, 181, 158

roseus, 122
Puy sosToMI, 133

»

1"

?Pnhecops Sulgens, 51
= maria, 30, 31, 68
Pl’ugusta clavimana, 198 202
»  depressa, 202
5 squamosa, 202
Plastingia flavescens, 57
* plesioneure, 49
vermiculnta, 56, 57, 59
Puc-roam-rux, 137
Plesioneura signata, 49
tola, 4
Pluwm'ka 155, 15
e b'furca, 166
Pumnovzc'rmx 128
Parc:loputta, 115 130
& macilosa, 130, 187
2 » przlonga, 130 137
Polycremnus octodes, 200
Porana, 114
» paniculata, 114
n  spectabilis, 114
Poritia, 30 °
PorTUNIDE, 184
Prionocrangon, 152
ommatosteres, 152
Ps.;unoronmx, 153
Psalidopys, 153
spiniventris, 163
Psathyromru, 168, 160
5 fragihs, 158, 159, 160
® = infirma, 159, 160
. » plafmhfhalmus, 158, 159

plumm, 159, 160
Puudophdyra melita, 204
Peopheticus, 183

o stridulans, 183
Pycnocraspedum, 123
squamipinne, 123
Quadmlla coronata, 201
Quamoclit, 91
Rundalha, 177
] coronata, 177

Rmumm, 175
Raninoides serratifrons, 2056
Rapala, 36
Rhizotrochus crateriformis, 187
Rivea, 88, 89, 109

. hupocrateriformis, 88, 89

, obtecta, 89

» ornata, 88, 89

X » var. Grifithis, 88

5 » tupica, 88

Rosbnryhn 89

Salmacu, 193
dussumieri, 193
sulcata, 193

”»
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SaroTacex, 66 a
Satoa, 2 3

* |, maia, 1,67

(SaryniNe, 1 T

Schizaater, 194
,. gihberulus, 194
Schizophrys spinigey, 199
SCHIZOPODA, 143
ScrnEnoperyi, 187
Scorerin®, 133
ScorpENIDE, 116
ScurrRrnuIDE, 194
Scyrnrarine, 165
ScYLLARIDEA, 165
*Sepe, 49, 50
* , cronus, 50, 68
Sergestes, 148
s bisulcatus, 148
s diapontiug, 148
* . Thamifer, 148
» penerinkii, 148
5  robustus, 148
SgreEsTIDN, 148
Sesamum indicum, 67
" Sesarma obesa, 198, 202
s quadrata, 202
., tetragona, 202 v
Simiskina, 30
% ol solyma, 29, 58
Bmapsu ulba. 61
4y  migra, 61
Sinthusa, 36
5 amata, 43, 44
w  aspra, 44, 59
»  malika, 43, 44, 68, 59
Sithon malika, 43
] P"I"a"ar 42
,, teunga, 42
Solea, 131
s cyanea, 181
W FKaiana, 132
,» melanostieta, 131
*  wmbratilis, 181, 137
Solenocera, 145
¥ agassizis 146
% hextii, 1456
SOLENOCERINA, 140
SparaNcinz, 194
SPATANGOIDA, 194
Spiranthera peltata, 107
Srexopinm, 149
SreNorinEaA, 149
Stenopus, 141, 149
Slenotnynrhus, 2056
Sfcphanofrorh ws nitens, 187
< oldhamas, 187
Shchophﬂmlma 3
i howqua, 4

v

o o var. suffuse, 4

ndex.

" #Stichophthalma sparta, 2, 4, 57
Stomopneustes, 193
variolaris, 1938
8lylacha minoi, 116
Symphurus aframentatus, 132
% f@cwlans, 132
4 SR leei, 132
*Tajuria blan&a, 39, 40, 58
w  mantra, 39
»w  relata, 39
Tanaeéia pulasara, 13
Tazila, 22
w tanita, 22, 23
o telesia, 21
TBM'{OPLKUH!DE, 192
Tenmoplcurua, 192
torewmatious, 192
Tsrebratula, 139
g Johnnis-Daviss, 139
Teruu hecabe, 23, 24
Tetralia gluberﬁma 201
Thalahita admete, 201
5 prymna, 201
B mﬁgnyl, 201
THALASSINIDEA, 162
Thecla, 36
»  Jrivaldskys, 36
+s  malika, 43
Thwrmtea. 115, 117
5 Dbengalensie, 117, 187

» prometheoides, 117 '

Thysanopoda, 148 7
7 obtusifrons, 143
TracuiNinz, 118
TraoHININA, 11B
Trapezia cymodoce, 201
s digitalis, 201
Trmcanfhodet 115, 137
» 'Huopt, 187
Tmcuwnma:, 117
Typhlocareinus nudus, 198, 202
villosus, 198 202
Uroptychm 142, 178
W mluluc 173
Varuna litterata, 20"
Vivachola, 36 .
| Xantho punctatun, 200
Xanthodes, 183
i lamarckii, 200
" microps, 188
- notatus, 200
° pachydactylus, 183
Xenomystax, 1165, 134
" atrarius, 1356
trucui'mvs Jat
X:phonecfu kmgwpmoaua 201
Zizera maha, 52
Zozymus wneus, 200
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